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QC-CALC Introduction

1. Welcome to QC-CALC Training

1.1 Introduction

QC-CALC® is a comprehensive data collection and statistical process control
program designed to manage, analyze and report inspection data. Inspection
data may be collected automatically from inspection devices or entered manually.

This portion of the training involves analyzing the data you have collected using
QC-CALC Real-Time. However, we will discuss the process of manually creating
a QC-CALC database, entering the numbers, and performing the analysis with a
report as the end goal.

1.2 Course Prerequisites

To ensure your success with this training, we recommend that you do the
following before you come to class:

» Install QC-CALC on your inspection equipment
e Print a few reports
» Review this manual — this assumes you purchased before attending

You should have a working knowledge of the following topics, which are not
covered in this training:

» Knowledge of some SPC terms
» A working knowledge of Windows operating system

1.3 Course Objectives

The objective of this training is to familiarize the student with the operation of QC-
CALC’s analysis program known as QC-CALC SPC. After the basic overview of
the program and its operation, you can skip sections that are not relevant to your
operation and concentrate on sections you’ll need.

Many customers require basic operating knowledge of the software while others
require advanced detail to maximize QC-CALC'’s ability to reduce large amounts
of data into useful information. You will learn data analysis, filtering, and printing
reports. There are many overlaps and similarities of QC-CALC SPC and QC-
CALC Real-Time so if you feel you have learned a particular topic and do not
wish to repeat it, just skip that subject.

After completing this course, you will be able to:

» Change the look and feel of QC-CALC

* Manually create databases and enter data

* Modify Existing Databases

» Create inspection reports

» Use the on-line Help to find desired information
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1.4 Before Running Setup

Before you install QC-CALC, make sure that your computer meets the minimum
requirements listed below.

Note: You cannot simply copy files from the distribution disks to your hard disk
@ and run QC-CALC. You must use the setup program, which decompresses and
installs the files in the appropriate directories.

1.5 Hardware Requirements

To run QC-CALC, you must have certain hardware and software installed on
your computer. The system requirements include:

* 1.5 Ghz processor minimum recommended

* A hard disk with 300 megabytes of free space

« A CD-ROM drive, USB port, or network connection

* An SVGA display

* 1 Gigabyte of memory minimum

* A mouse and keyboard

*  Windows XP SP 3, Windows Vista, or Windows 7, 8, 8.1

* Terminal Services and equivalent virtual desktop software packages are not
supported.

1.6 Running the Setup Program

You install QC-CALC on your computer using the SETUP.EXE program. The
Setup program automatically installs QC-CALC, the Help system, sample data
files and other product components from the distribution disks to your hard disk.
You can optionally download QC-CALC SPC from our website.

To start Setup:

1. Insert the QC-CALC CD-ROM into your CD-ROM drive

2. If setup starts automatically go to step #5

3. From the Windows Start Menu choose Run

4. Type d:\setup (where d: is the assigned letter of your CD-ROM drive)

5. Follow the Setup instructions on the screen.

Note: QC-CALC has been adapted to collect information electronically from

@ various inspection machines. If you have purchased this program with an
— inspection machine, please review any special instructions that may be contained

in the gray paper section found in the front of this manual.
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2. Layout Orientation

2.1 Start QC-CALC SPC

There are two Icons on your Desktop that start QC-CALC Real-
Time or QC-CALC SPC and they are labeled as such. Simply
double click the green icon labeled QC-CALC SPC 3.3. %ﬁh

Optionally, the installation process created a menu folder for QC-CALC under
your Windows START button. You can start QC-CALC SPC by choosing Start —
All Programs — Prolink — QC-CALC SPC 3.3. When QC-CALC SPC starts you
see the main screen and possibly an active file similar to the figure below.

2.2 Overview of Screen

The diagram below is the QC-CALC SPC screen. Various areas of this screen
are discussed here and are referenced throughout this course.

¢ Window Header » Record Numbers » Horizontal Scroll Bar
¢ Menu Bar * Dimension Labels » Vertical Scroll Bar
e Tool Bar » Data Columns » Bottom Status Tray
Window Header Dimension Labels
Menu Bar Tool Bar Data Columns  Factors

| QC-CALCSPC (34.11) - [Sample.gcc]

[ File Edit View Group Report oms ndow HEIp
0] Selm| | v 8| i B im0l | E@ B
Select Dimensi.. 7 x || SPC Subgioup Size: & Real-Time Subgroup Size: 1 File Path: C:\Prolink 0 CH CA%S.d\Data_\./
QKRS E | Record | (4)Line Length | (10) SnapDis  (11) OverallLenglh  (12) Ring length fﬁJm"m 1) Cavity | (2) Machine | @By Part -
Ehon Al Fedaes] 1000 4.0004 9.9959 109943 g 7, 16.0067 1 1 34z |
{Chanse from list__] 2 0002 20025 10.0018 11.0018 120008 # 18.0020 2 1 342
ContainingText 3 aooa 3.9886 10.0065 11.0048 18.0181 3 1 342
40004 40008 9.9986 11,0077 16.0064 4 1 342 |_
5 o005 20027 100175 11.0073 15,9987 5 1 342 |
6 _ 0006 20032 10.0049 109984 15.9933 & 1 342
| 7 o007 39993 90087 11,0029 /11 5974 16.0071 7 1 342
i 8 o008 39990 10.0008 11.0028 12 0048 16.018% 8 1 342 B
9 ooog 3.9980 9.9976 109978 / 12.0041 16.0024 9 1 342
100010 39987 99971 109950 F 11,9981 16.0023 10 1 342
[ 1 0on 39993 99987 1" EII]Z! 119877 16 0089 " 1 347
12012 40015 9.9955 1.0121 12.0021 15.9959 12 1 342
EEE 39955 98932 10,9580 12.0020 15,9973 13 1 342
140014 20028 9.9919 10,9995 12.0061 15.9898 14 1 342
(150015 39994 10.0027 11.0025 12.0055 15.9821 15 1 342
GelectRecaidF.. 7 x ||/ 18 0018 40007 10.0041 11.0000 11,0932 18.0003 18 1 342
WA | B ERTI 3.9990 10.0064 11.0024 12.0038 16.0044 1 1 a4z
18 onig 29971 9,995 109998 11,9948 15.9987 2 1 342
fLast N_Records) 19 0019 40008 99990 109981 12.0059 15.9803 3 1 347
T W (20 _o0z0 40030 10.0047 109910 120155 15.9976 4 1 342
= : I i 5 B
meian RNt | oom e | ooe | s s 1
THIS_VEAR A =
= 230023 4.0003 10.0010 11.0053 11,9963 16.0039 F 1 342
e R
LAST_YEAR — : .
T (26 00% 20012 9.9992 10,9906 11,9990 16.0037 10 1 342
S 27 0027 20009 10.0012 109982 11.9999 159942 1 1 342
iy ‘280028 40018 100017 109983 11.9985 16.0018 12 1 342
: 290 003 39979 9.0988 11.0045 11,9938 15,9916 [E i 342 T
cartyd i i ] )
Joe's Lot 22 Parts made -

Last Written Record: 100 .I.Recnrds Sorted By: (Ascendmg}- | Dimension Filter: M !-Lasl Part Time 12/12/15¢
Bottom Status Tray

Window Header Use this header to view the name of the active QC-CALC file. It
always begins with QC-CALC SPC followed by the active file name.

Menu The QC-CALC SPC menu bar controls the overall operation of the
software including all reporting, system settings, and display
settings.

Tool Bar Buttons The QC-CALC SPC Tool Bar provides you with convenient shortcuts
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Record Numbers

Dimension Labels

Data Column

Status Tray

Vertical Scroll Bar

Horizontal Scroll
Bar

to frequently used menu items. These shortcuts are easily
identifiable by their icons, and by hovering the mouse over an icon,
you will activate a tool tip that identifies the shortcut.

The extreme left column lists the actual record number of the part.
This is un-editable.

These labels were removed from your part program or typed by you.
These labels can be changed by selecting the Edit — Nominals &
Tolerance menu.

Each part is stored in a row or record. Each feature on the part is
stored in a column. QC-CALC performs analysis on the column
since the numbers are of the same magnitude.

The next section of the tray is used to display information that does
not require a response. Normally, you will see the last written record
counting. Use this as a reference. Other colored messages may
appear and are self-explanatory. They are usually exceptions or
reports of abnormal situations.

The scrolling area located at the right side of the data is used to
scroll to older data in the grid.

You use this scroll bar to move to more dimensions. QC-CALC can
store up to 3000 dimensions on each part which translates to 3000
columns. This scroll bar gives you the movement needed to reach all
dimensions.

2.3 Plots versus Spreadsheets

There are two different displays of the data available to all open files in QC-CALC
SPC — Spreadsheets and Real-Time Plots. To change the view, simply click the
View menu and select either Plot View or Grid View. The choice is yours but
remember it may take a few seconds to display the data as networks tend to be

slow.

Grid View - Spreadsheet

With the Grid View interface you are able to work with all of the stored inspection
data or with a selected subset by using filters on items like Lot Number,
Operator, Inspection Date, Machine Number, etc. in a spreadsheet-style format.

[l QC-CALC SPC (3.4.10) - [SAMPLE!

Grid Button Eﬁlﬂ

"’L")J Eile Edit View Group Report Tools Window Help / Plot Button — (=] %
& @ m@l x| n & 8| bel v mmlals 2 B
SPC Subgoup Size: & Real-Time Subgroup Size: 1 File Path: CAPROLIMKAOC-CALC 3.45\DATAYN

| Record | (1) X Hole Position | (2} Hole Position | (3} Z Hole Position | (4) Line Length | (5)Datum1 | (6)Datum2 | (7)Datum3 | (8) Datun ~

1 0001 10008 18991 29890 40004 49984 55999 70008 73
2| o002 1.0000 2.0008 25586 4.0025 45566 5.0027 7.0007 |
3| 0003 1.0002 1.8859 30011 3.9986 49994 £.9835 59939 8.

4 0004 1.0001 2.0008 3.0026 40008 49885 £.9839 7.0082 5.

5 0005 09999 1.9892 3.0004 40027 49871 5.0028 7.0010 5.

6 0006 1.0000 19893 2.9896 40032 5.0018 £.9878 6.9987 7.

7| 0007 09596 2.0013 2.5976 39893 5.0012 £.9891 69842 5.

8 0008 1,.0003 20014 29993 2.9990 5.0M7 5.9937 6.9998 8.

9 o009 09993 19884 2.0009 2.9980 5.0020 6.0008 7.0055 3
10) o010 10005 18881 28807 3.9887 5.0046 5.9884 7.0013 7.
06 09938 20018 25587 25558 5.0003 6.0022 7.0048 7
12 o0z 1.0009 2.0004 25574 40015 430974 5.0025 65954 7

13 o013 1.0003 2.0008 2.5390 3.9955 5.0002 59845 65058 5.
14 0014 09999 1,987 3.0001 4.0028 49887 £.9896 53088 T
ey “nonnn E—re ~ mnnn = s = nnna = nnr =
<« 1] r
Last Written Record: 100 'Records Sorted By (Ascenﬂing}- [ _L:a-sl'l-:‘ért Time: 1212/19%

QC-CALC® SPC

Page - 4



Edit - Reference Section

Plot View

The Plot View interface contains a plot for each feature being measured. Each
plot contains the plot background color, nominal and tolerance lines, text, and
data points. The same filtering options are also available while in Plot View
mode. QC-CALC SPC version 3.4 has added tabs showing the dimension filters
for quick access.

LC SPC (34,1 | CC
File Edit View Group }{Eort Tools Window Help - _ Tabs addEd tD
| %] N{Ei a| polvlm B Verson 3.4

In Control Festures l Out of Spec Features I Out of Control Features i

0008 Rec: 92

| Last written Record: 100 | | [LastPartTime: 12/12/1994 12:00:00 PM

If you have too many dimensions to view comfortable on the screen you can
create multiple filters which appear in the left Select Dimenison Filter panel.
These filters provide a simple click to show just the plots you want to see. The
tabs along the top of the plots include filters of:

1. All Features in your filter

2. All'In Control Features in your filter

3. All Out of control Features in your filter
4. All Out of Spec Features in your filter

These 3 filters were part of the original filter list but were moved into the tabs
along the top of the screen.

QC-CALC® SPC Page - 5
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3. Data Layout

3.1 Introduction

A QC-CALC database is simply a way of dividing a large body of information into

smaller, logical pieces. Each database contains information on the part being

measured. The database is made up of individual records (rows) holding the
measurement results of one part. Each column represents one feature over

many parts. Many other data items are stored with the data as shown in the

figure below.

4

W 000071 ¥561L/ZL/ZL 3] Ued1se] 001 Piooa Jse]

L0001 60001 62006 £z00e 0L 09665 0003 £H00 : 9966 | 0001 0010 00}
ov00 1 | Z9566 | igEER | 1009 | eeooz | ocoow \i66% |  iGe6T | G/66T | 966l | 000 6500 66
52000 | i0000l | oleee | 59661 | ooz | oonow vi667 | 0007 | o6z | Loz | soo0h 9500 86
ZWOW | leess | a6 | £veaL | vE66T | £666% 066% | 0866F | EODOE | 5666 | oo 1600 16
166701 #1000} 1006 BvE6 L 1200, 9009 | 20005 210 16667 9665 | 16660 %00 9% |
S Gae60L | 0666 | ZleEE | 15009 | coooz | w009 62005 | o666T | omeeZ | ZW00Z | 6AGD 5600 56 |
cl8&0L | Z8866 | ES006 | 9968°L | cooor | ceests 667 | S000% | AMGET | 1968 | 98660 600 6
9e&0) | Zv000) | osees | 0£008 | 6000z | canos 9667 | 4000 | Soo0t | 8000z | 0000 €600 €6
90001 | G666 | i986® | 62002 | oooor | ovees \986% |  E66€ | OWOE | 70002 |  £66A0 2600 26
2 | wwo | ewos | noo'g | eesss | sz09 s | ooy | HO0'E | 0wz | soo0l 1600 16
26501 3668 0166 9666°L 22669 56565 02667 9665 96657 0z 96860 0600 08
~lewo | ev666 | 0G| 21008 | ess6e | co009 €005 |  8666€ | 9000 | 1666 | | eee60 5300 68
€500 | 0866 | seeeE | 15008 | 16689 | 7l66S 1687 | (66T | 6e66T | @6e& L | 96660 2900 83 |
\Z860L | o66EE | L0 aloo'e | veee0 | canom 90005 | 2666T | BOO0E | €000 | 96660 900 13 |
SZe&0L | 2000k | pe00s | sL008 | s000L | G0D0 £0005 | zo00% | \%e6Z |  Zoooz | £000h %00 9
2686701 | ezomor | scoos | £E008 | eoooz | sooos 6P00C | L000F F200€ | cassi | esssn sen0 se
9e660L | ZzZo00b | le006 | zZvee'L | omes9 | 6Z009 ©leEY | 6e66T | 6eeeT | 96E L | 8660 ¥00 +8
vo660L | 9866 | 13668 | 62008 | lee6e | cess | ose6¥ |  veeBE | ZO0E | Je66L | D00k €300 €2
¥s860L | Ik000) | oiese | 16681 | moor | awos 9zo0s | 0007 | 400 | 9es)L | 000k za00 28
\s860L | 6es6E | lzees £668L | ieoor | ezoow iS66Y | 0200% | GODOE | Z00OZ | 6000 1800 lg
eeE0L | 69566 | igEEE | v288L | isee0 | w009 9687 | leeeT | seeez | See& L | S000h 0900 02 |
61000 | £@6E6 | oseEE | z668 L | ose&a | cono9 0005 | U0 | /966 | $000Z |  i6GGD 6100 6L
Ses60L | 6666 | iE006 | s168°1 | eesse | sz0e 6667 | ¥eEBE | 06667 | L000T | €666 9100 8L
5166701 000} 1662 1966'L 52669 £6665 9966'% 2166 01667 2665} #6660 oo 1
a0l | £L0000 | 6es6E | ovee'L | coee0 | ovD0d fessy | p2007 | 6Z00C | OW0Z | 28660 200 92
0000 | Ip000L | €006 | si68L | eeoor | izess 6005 | oee6t | Z.662 | 80002 | [66GQD Si00 si
Y00M | 20000+ | w006 | 95662 | wooe | oesss | eeeev | sseeT | 0w0€ | g9m6% | SoO0k 00 bl
¥E660 | 00000k | ZE006 | 05008 | ezooz | w009 i566% | 9%66€ | \666T | €666 L | see60 £L00 €L
G860l | k000N | 02006 | 93681 | seses | w09 SW0S | seesT | lzoe | g6k | U6esd zw 7|
100 20001 16562 LI0E 16663 59665 3100 £r007 000 1955} 90001 o W
6601 | Z0666 | s0eeE | 0c008 | zeo0r | 6966 S0005 | ©e66T | veeeT | A6&L | 6BEE0 0100 04
s7e60L | le666 | leeed | £1008 | smee9 | 266 ye8&7 | 9/66T | O866T | 16681 | 8860 6900 69
l900 W | fzoooh | eeeeE | £aee'L | oseea | zvD0w IE00S |  696T | EvO0E | 02002 | 96660 2300 99
68660 | @000F | vZi0E | 12662 | mzoo: | wmess | wmoos | os0v | k66T | WO0Z | 56660 [0 L8
< iz (1) madeus (o)) abuysejuess (sl pumen-Luneafe) ewmea(d gumeals) umeals) wWBusTew(s) GousogaloNZ(p) Uousod AN AlZ) uowsodaonX () | pioosd
{ERQNON £ E TTFID0VMEIY: I3 | sag choibgng au e85 as doiBgng Jds

R EBE ¢ OF

A s 8u B
! ol [= dpH mopuif spol odey dnosg wal 3p3 A m,
X [obajdiues] (£9:475) 245030,

g 0g

Page - 6

QC-CALC® SPC




Help Menu

4. QC-CALC Settings Convention

4.1 Introduction

Like most Windows programs, QC-CALC’s operation follows a convention that
requires discussion. All settings are changed using the Tools — Options menu.

File Edit View Group Report -8 Window Help = (@] {x
= @ E M @ a Enable Monitoring E m
SPC Subgroup Size: 5 RealTime Subg  Pre-Control Zones 8.4 QC\Datad

Record | (1) X Hole Posttion (2 inelength (5)Datumi (6)Datum? (7)Datum3  (8)Datum{ - Datum2. {
67 0067 03935 40030 5.0010 5.9970 7.0020 7.9827
0088 09336 Make ASCI File... 39959 5.0037 60042 £.3980 7.8093
62 0059 0.9997 Edit or Print an ASCII File. . [ 3.9976 49904 s.9972 5.9985 20013
70 0070 05939 Import ASCI File. . 29093 £.0005 5.9889 7.0062 8.0030
71 0ot 1.0006 Enable Adminstrative Tools... 40043 50016 59933 59997 2.0071
72 0072 0,597 Password N EETS 50015 50012 53988 7.9856
72 0073 09998 |39088 49057 50014 7.0028 2.0050
74 0074 1.0005 Options... Crl+T 39085 49998 5 5930 7.0001 7.9996
75 0075 09937 20008 28572 39938 5.0019 59927 7.0038 7.9875
76 0076 09932 20010 3.0029 40024 43083 50045 6.3965 7.9046
77 0077 09994 19993 28978 39078 49988 59993 5.9989 7.9887
73 0073 0993 20007 29998 29094 49979 50028 58993 7.9875
78 0079 0.9997 2,0004 29087 4001 5.0001 50003 £.3990 7.9892
80 0080 1.0005 19995 25934 39991 49956 50011 53957 79834
et 0081 20002 3.0009 40020 49057 50029 7.0081 79893
82 oog2 1.0004 19998 3.0017 40020 50028 50015 7.0007 7.9897
&1 ooe3 1.0001 19987 3.0012 39994 48998 59935 £.8961 2.0028
84 0084 09932 1996 29999 39999 49073 50029 £.3960 7.9042
85 0063 15385 3 0024 00 5 004 5 0006 " 0068 80033
8 0085 1.0003 20002 28981 40002 £.0003 50009 7.0004 2.0015
& 0087 09998 2,0003 3.0009 39992 £.0006 50083 59984 20016
88 0083 05996 19998 25999 3.9930 49977 59074 53997 2.0051

"G nnRG N Go0s 1.9901 2 NNNA 2 a0aR 5 nn4dz RO £ OGRG 2017 4

i |
Last Record: 100 Last Part Time: 12/12/1934 12:00:00 PM

The Tools — Options shortcut button is the orange wrench found in the Tool Bar.
We will refer to this menu option many times throughout this manual as we
change QC-CALC'’s settings.

Bl Fle Edit view Group Report Tools Window Help IR
EE RE H@Ee b E a(2)Em = v

SPC Subgroup Size: 5 Real-Time Subgroup Size: 1 File Path: C:AProlink\DC-CALC 3.4 OCWDatah

Record | (1) X Hole Position  (2) Hole Position  (3) Z Hole Position  (4) Line Length  (S)Datum1 (8)Datum2 (7)Datum3 (8)Datum 1 - Datum2 ( -
0067 0.9995 2.0004 2.9974 4.0030 5.0010 5.9970 7.0020 7.9927

ooes 0.5996 2.0020 3.0043 3.9969 5.0037 6.0042 6.9980 7.9993

1ag

4.2 Tools — Options — Settings

When Tools — Options is selected, you see the Settings window. You can
change QC-CALC’s operation from this multi-purpose window. As you click on
the menus located on the left side of this window the right side changes to show
the available options. You select and change the option that best suits your
needs. This is an important screen in QC-CALC and you will use it often during
this training.

Settings Statiztical Settings
Azzignable Cause £ Action Data to Display GRER
Configure Plat Setti
. E:qr;illgwe oo 300] Records to include in reparts GR&R Spread Measurement Errar
Filters lgnore Subgroups with Deleted Record(s) ©193%- 515
Global )
5 = | Subgroup Size 736
Tirne Monitor
Update Mumber Farmat Graph Settings
/| Block Scientific Notation /| Mominal & Talerance Lines

Decimal Place Banuses Use Saved Control Limits

2 = Hange

2 - Sigma 3 Control Limit Sigma Multiplier
0 = Average Auta = | Histogram Cells

0 = Other

QC-CALC® SPC Page - 7
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5. Help System

5.1 Getting Help

5.1.1 F1 Key is Context Sensitive

All Windows programs use the F1 key to initiate the Help system. QC-CALC is no
different so whenever you need help, simply press the F1 key. The menu option
shows the contents of the QC-CALC help file. Jump text is available to get to
specific help topics.

j File Edit View Group Report Tools Window m =] [=] [x
S0 BR@ WRe kY E S P
‘What does this product do?...
SPC Subgroup Size: 5 Real-Time Subgroup Size: 1 File
Record | (1) X Hole Position  (2) Y Hole Fosition  R4n Update tum1  (6)Datum2 (7)Datum3 (&) Datum 1 - Datum2  ( *
67 0067 0.9995 2.0004 Gather QC-CALC Information... 010 5.9870 7.0020 7.9927
65 0068 0.99%6 2.0020 License Configuration... 037 £.0042 5.9830 7.9893
69 0089 0.9897 1.9891 94 59872 5.9885 3.0013
70 0070 0.9999 1.9997 About QC-CALC SPC. . 005 5.9989 7.0062 8.0030
71 0071 1.0006 1.9881 3.0004 4.0043 5.0016 59939 5.9897 8.0071
n nnTn P + mnnn - = nnas cnnie =i = anoc + nnee

5.1.2 Run Update

This menu option allows you to locate and run the update patch required to
update your current version of QC-CALC Real-Time when a newer version is
available. This feature requires the QC-CALC PC to be connected to your local
area network and possibly the Internet.

5.1.3 Gather QC-CALC Information

If there is a problem with your software that cannot be solved by using the help
system or your manual, you can call Prolink for technical support. We may ask
you to choose this menu option which will automatically collect all of the
information about your settings that we will need to assess the problem. You will
need to either email or Fax the information to us after QC-CALC stores it in a file.
A short wizard will guide you through the steps.

5.1.4 Help About

Use this menu to determine which version of QC-CALC you are running. There is
other important information that our support team may request.

QC-CALC® SPC Page - 8
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6. PopUp Menu

6.1 The Right Mouse

As with most Windows programs, the right mouse button usually has hidden
options. If you Right Click the mouse when it is over the data screen, a special
menu pops up with a variety of options. This type of interface allows you to select
data with the mouse before activating the menu. For example, if you want to
delete a data point but leave it in the database (ignore it) you would right click the
value on the screen and select the Delete/Undelete Point(s) menu and your
action is recorded.
on (3} ZHole Position  (4) Line Length  (5)Datum 1 (6) Datum2 (7}

Annn Foandn oo

Copy ‘
Paste ‘
Paste Spedial...
Sort Records 3 !
Sort Dimension Labels 3 !
Fill ¥

+  AddRecord

Delete/Undelete Record(s)
Update Mumber of Fails
Recalculate Dimensions for Selected Record(s)

Assign Motes...

Quick Stats !
2Ty B BT TUUEY i

In this example, we right clicked on Record 67, Dimension 3, and selected the
Delete/Undelete Point(s) menu. The point changes color (gold) to indicate it is
deleted — not part of any calculation. To see the definitions of each menu, please
refer to the special Appendix in the back of this manual labeled Right Mouse
Menu Definition on page 78. We will refer to many of these menu options as we
explain QC-CALC'’s operation.

7. Report Concepts

7.1 Introduction

In this section we show you how to analyze data using the default sample file
shipped with QC-CALC. This tour helps you understand how the data is stored,
analyzed, and reported. We will guide you through the following steps to create
several QC-CALC reports.

Start QC-CALC.

Open the Sample.QCC file if not already active.
Maximize the data window to view the data.
Select the dimensions to use.

Select Xbar & R Charts.

Display the Charts.

Print the Xbar & R chart.

Nogohr~wdh =

QC-CALC® SPC
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7.2 Open SAMPLE.QCC

Using the File — Open menu choice, locate and open Sample.QCC. All files
found in the default folder that start with the word SAMPLE were shipped with
QC-CALC and are used to present data and concepts to you. The default folder
isC:\Proli nk\QC CALC 3. 4\ Dat a\

.2
Gl s s N il #~- [ @
Partrti *
L Partrtn .!. Sample Gage RBR_GRR.QCC |
PerfL T
|| Perflogs | W] Samplegec |
\ Program Files | sample_Export.Qcc
. Program Files (x86) | sample_Report.Qcc
P Dat
rogramData L W] Samplel .QCC
. Prolink
.. Prolin 3 B Samplel00.QCC
0 Admin |H| Samplel00_GRR.QUC
. QC-CALC33 - .!. Sample200.QCC
. QC-CALC33QC | Sample300.QCC
) QC-CALC34 W] Sample500.QCC
. ArchivedMachini
: Corrupt
Data
data-ternp -
File name: Sample.qec S IQC-CALC Biles 190} vl
[ Open iv} [ Cancel I

Click the Open button and then the Maximize button on the data window to fill
the screen.

7.3 Grid View Screen

Your screen should look similar to the figure below. This sample file has
reasonable labels at the top of each column. These labels are obtained from your
CMM part program or entered by you if the file was created manually. Note the
amount of data stored in the file is 100 records as depicted in the lower tray next
to words Last Written Record. We will use this data in the analysis portion of
this section.

I | . 3 - ' “. . ':rﬁ' T M ; i -x“ |
E File Edit View Group Report Toolz Window Help |=} (] [
U BERXHG e BBy 19 P BEE B
SF'C Subgroup Size: 5 RealTime Subgroup Size: 1 Flle Path C:AProlink 4G C- EALC 34 QC\Data\

Record | (1) X Hole Postion  (2) Y Hole Posttion  (3) Z Hole Position  (4) Line Length  (5)Datum 1 (6) Datum2  (7) Datt *
&7 0067 0.9995 2.0004 29974 4.0030 50010 | 5.8970 7.00;
88 0083 0.9936 | 2.0020 | 3.0043 | 38988 | 50037 | 6.0042 5.9
89 0069 0.9987 ' 1.9991 ' 29996 | 3move | 4994 | 59972 .98
70 0070 0.9999 | 1.9997 | 2.9994 | 39883 | 50005 | 59989 7.004
71 0071 1.0006 | 1.5981 | 3.0004 | 4004z | s0016 | 59989 £.99!
72 0072 0.9997 | 1.9993 | 3.0021 | 3885 | som15 | so0mz .99
73 0073 0.9985 | 1.9893 | 2.9891 | 38988 | 49857 | 6.0014 7.00;
74 0074 10005 | 1.9988 3.9885 49998 | 59930 7.001
750075 0.5997 | 2.0008 29972 3.9998 50019 | 58927 7.00;
76 0076 0.9982 ' 2.0010 ' 3.0029 | 4po24 | 49983 | 6.0046 899 T
770077 0.9994 | 1.9993 | 29978 | 39978 | 49m86 | 59993 6991 =
78 0078 0.9993 | 2.0007 | 2.9986 | 39894 | 49979 | 6.0028 699t —
79 007% 0.9957 | 2.0004 | 2.9987 | apor1 | soor | s.0003 £.99!
80 0080 1.0005 ' 1.9995 ' 29984 | asse1 | 4996 | 6.00M .99
31 0081 . 0009 2.0002 3.0008 | apo20 | 49957 | s0029 7.001

i | | [
Last Record: 100 Last Part Time: 12/12/1994 12:00:00 Pk
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7.4 Select Dimensions to Plot

Now that you have data being displayed, choose the Report — Xbar & Range
menu. The dimension selector is displayed allowing you to pick the features you
wish to analyze — create an Xbar & Range Chart. All of the dimensions in this file
are selected by default and shown in dark blue (solid gray on paper). You can
de-select some of these dimensions by holding the Ctrl key down and clicking the
mouse on them.

Dimengion Selection Type
") Displayed Dimensions
() All Dimensions

18] Chaose from list

[71 D atum 3
nl-

[10] Shap Dia

[11] Overall Length
[12] Ring length |
[13) Thread Pitch
1400 Fit

[15] Functional Size
MBI Bond thickness

Group Dimengions oK Cancel

Click OK to start the analysis.

7.5 Xbar & R Charts

After clicking the OK button you begin to see charts. QC-CALC displays the Xbar
and Range charts for each selected feature in this list. Here we see an example
of a QC-CALC Xbar & Range Chart. We will discuss this chart in detail in another
section of the manual but generally you see calculations on the left, charts on the
right, and subgroup values in the lower table.

Information
File Name ESample.gcc

File Path C:\ProlinklQC-CALC 3 4\Datal,
Desc.rat.;ﬁn i Sample

XBar Control Chart

Dimension Number 1
Label | X Hole Position
Upper SpecLimt | 1.0010
Nominal | 1.0000
Lower Spec Limt | 0.9950
Sample Size 95
Filter Used NONE
Subgroup -S_i-ée - 5
# of Subgroups 19
XBarUCL | 1.0008

| XBar LCL | 0.9902

XBar Avg 09959
Range UCL 0.002518
Range LCL 0.000:000

SubGroups

Subgrp i XBar , Max
1.0000 0.000732
1.0002 0.001658
0.9999 0.000471
0.9999 0.001134

MNest I LCancel l Print ! Save Limits l

If you press the Next button, you will display the next dimension you selected in
the Dimension Selector. Now press the Print button to commit this report to
paper. The Print Dialog is displayed.

QC-CALC® SPC Page - 11
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7.6 Print Dialog Box

For this example we selected Print Preview Mode so our report is sent to the
screen instead of the paper. Press OK to see the above report sent to the QC-

CALC report template.

- —
Il Print using: CProlinkiQC CAL
|| Options

— Optiar
o

v Print Preview Made

" Design Template

File Typs ‘

¥ Include Table

" Piint ta File IADDBE PDF Formnat ;_! —Fiint
!C “Pralink\OC-CALC 3 4vrepart ’
i

I Multiple Plots

PFrint Setup

LCancel

QC-CALC® SPC
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7.7 Xbar & R Print Preview

A full report on the selected feature is displayed on your screen or printed to paper depending

on your choice.

Prolink

August 27, 2009

XBar & Range ek
Prolink, Inc.
1 - X Hole Position #Bar Control Chart
Sample.qcc feeors
Sample
100021
Sample Size 100 W I
Subgroup Size 5 —
Murmber of Subgroups 20
Upper Specification Limit 1.0010 e
NDmlnaI 1DDDD 1 3 I} E 12 14 16 12 20
Lower Specification Limit 0.9330
XBar Upper Contral Lirnit 1.00059 R
HBar Lower Control Limit 0.99920
HBar Average 0.99990 ooot?
Upper Control Limit Range  0.00255 00008 -
Lower Contral Limit Range  0.00000
Average Range 0.0o0121
-0 ooai 4 1 1 1 1 1
1 3 5 7 12 14 16 12 20
Subgrp XBar Range Sigma Median Maximum | Minimum | Status
1 1.00023 n.oofon 000035 1.000 1.0008 09939
2 0.99093 0.00119 0.00044 1.0000 1.0005 06983
3 1.00016 0.00112 0.00042 0.8999 1.0008 06983
4 1.00002 000062 000024 1.0000 1.0004 09997
3 0.99064 0.00096 0.00031 0.9996 1.0002 06982
G 01.99990 0.00133 0.00045 1.0000 1.0008 0.8983
7 0.99991 000174 n.ooo72 1.000 1.0007 09990 T
2 0.99871 0.00115 0.00045 0.8994 1.0005 0.6994
a 01.99990 0.00150 0.00052 1.0000 1.0008 0.8991
10 0.99972 0.ooozg 000014 09997 1.0000 09996
11 1.00008 0.00113 0.00039 0.8999 1.0008 0.8987
12 1.00000 0.00210 0.00067 0.8999 1.0011 0.8980 T
13 0.99024 0.00175 0.00085 1.0000 1.0008 0.6982
14 0.99973 0.00045 0.00018 0.8997 1.0000 0.8985
15 1.00001 0.00113 0.00047 0.8997 1.0008 0.8985
16 0.99062 0.00126 0.00048 0.8994 1.0005 0.89a2
17 01,9999 0.00203 0.00075 1.000 1.0008 0.6989 T
18 0.95982 0.00067 000024 09998 1.0003 09996
19 0.99082 0.00116 000039 0.8997 1.0008 06983
20 1.00000 0.00134 0.00047 1.000 1.0005 0.8991
Page -1

QC-CALC® SPC

Page - 13



Statistical Reports

7.8 Histogram Charts
As another example, create a Histogram Report with the same data by:
Choose menu Report — Histogram Analysis.
The Dimension Selector is displayed.
Click OK and your first dimension is displayed.

Click Print and then OK and you will see the same data presented in a
Histogram instead of an Xbar & R.

Prolink Histogram Analysis A e

Prolink, Inc.

PN =

Sample.qoc
1 - X Hole Position

pre_r Slpec Limit }8868 Lot

omina : Histogram

Lower Spec limit 0.9990 g

M asdriurm Yalue 1.0011 =T ]

Minimurm v alue 0.9989 /

Range 0.002222 13 —

Standard Deviation 0.000498

Cpk 0.e0o7

Distribution Mormal 1z

Alpha for Chi Square Crit = 8%

Sample Size 100 .

Skewness 0.2697

Skewness Test MNORMAL M

o
kurtosis 25804 n.sLaa n.sisss |.ui:|na |n=u|z
Kurtosis Test NORMAL
Cell Lower Upper Frequency % of
Number Bound Bound Total

1 0.9933 09932 1a 10.00%
2 0.9932 0.9935 11 11.00%
3 0.9935 09997 18 19.00%
4 0.9937 1.0000 2 24 00%
g 1.0000 1.0005 14 14 .00%
53 1.0003 1.0005 12 12.00%
7 1.0005 1.0009 g 5.00%
&3 1.0009 1.0011 i} 5.00%

Page- 1

This sequence is always the same. You select the report type, the dimensions,
and QC-CALC displays the rest.
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7.9 Adding Notes to Reports

7.9.1 Modify User Inputs

The User Inputs are used to add information to the report that is not entered
directly from the inspection machine. You decide which lines you want to show in
the report. The report templates shipped with your software have the variables
USERINPUT1 through USERINPUT10 added to the top of page 1. This means
any last minute text you type in these boxes is shown in the reports.

f — = T
Bl Modify User Inputs - Sampie_..Q_C!:_:‘i. ==

| Label | Value
| Last Minute Mote Al went well today
Who Inspected the Parts Laura
: Mathing Maothing to sap
| Label4
| Labels
| Labels
| Label?
| Labeld
| Labeld
Label10
QK Cancel J

The User Inputs are associated with the currently active part file being displayed
so each file can have different User Inputs values. Any changes you make here
will only affect the User Inputs for the specific part file seen in the title bar of the
Modify User Inputs window.

Here we see the three User Inputs above being displayed automatically in the

partial First Article report below. This last minute text addition is very useful to
convey information that was previously unavailable before the report is printed.

Prelink First Article Report

Pralink, Inc.
MYPART 10.QCC Cavity
My Part 10
Emplayes
Date of Inspection  August 27, 2009
Time of Inspection 51751 PM
Eecord Mumbe 100
Allweent well today
Laura
Mathing to say
Dim Dimension Label Nominal UsL LSL A
1 |Feature 1 1 .2000 1.5100 1.4300

This brief lesson should give you an appreciation of how easy it is to create SPC
reports using QC-CALC. However, there are many features, options, and
changes to learn. The next few sections convey some of the details so you can
create more meaningful reports.
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7.10 How much data is analyzed?

Since no filter is active, the amount of data is set by the value found in the Tools
— Options — Statistics Settings — Number of Parts to Plot. This value has
been set in the figure below and is equal to 50. This means QC-CALC will read
the newest 50 records found in the database and use them in the analysis.

Settings Statistical Settings
Agsignable Cause / Action Data ta Display GR&R
Confi Plat Setti
' Efnr;illgwe oo 300 Records to include in reports GRER Spread Measurement Errar
Filters Ignore Subgroups with Deleted Record(s) 8/89%-515
Global N
5 = Subgoup Size 99.73% -8
Time Monitar
Update Murnber Farmat Graph Settings
/| Block 5cientific Mokation J|Mominal & Tolerance Lines

Decimal Placs Bonusss Use Saved Control Limits

2 = | Range

2 | Signa 3 Control Limit Sigma Multiplier
0 = Awverage Auto |+ | Histogram Cells

0 = Other

The fact that we set the subgroup size to 5 explains why there was exactly 10
points in the Xbar & R chart (50 points divided by subgroup of 5 = 10 points)

7.10.1 Filtering Data

To better control what data is plotted and analyzed, QC-CALC uses the concept
of filters to categorize data in a more meaningful way. For example you may want
only the parts made THIS-WEEK from machine 2. In the next section we
describe how to create and use filters to obtain meaningful reports.
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8. Filtering Data

8.1 Introduction

QC-CALC can reduce the amount of data you see by removing records (parts) or
removing plots (features) or both. Collectively this is known as filtering data.
Reducing the number of plots is useful to show only the critical or important
features thereby creating less confusion for you. By reducing the number of
records (parts) you can separate parts made by the same machine, cavity
number, operator, etc. This session discusses the manual and automatic
methods of reducing data so you can quickly identify problems.

e Dimension Filter use to reduce the number of plots
» Record Filter use to reduce the number of records within the plots

8.2 The Data Layout

QC-CALC uses an easy to understand method of storing your inspection results.
The database looks similar to a spreadsheet where each row is a part made up
of many columns of features. Using the data we just created, picture in your mind
the Real-Time plot data as a grid. The data would be displayed as 12 rows
(parts) of 10 columns (dimensions). Each real-time plot is a column so QC-CALC
calculates and displays everything within a column since this is the same feature
across many parts. Here we rotated the Real-Time Plot clockwise and placed it
next to the column of data to show you how the data is stored and plotted.

Record | [1)Featue 1 | 2] Featue 2 | [3

00—|  1.4942 24573
| 2 | oooz 1.5008 25031
| 3| o003 1.4333 25003
4 | 0004 1.4583 24394
S——fifge—|  1.5019 25051
| 6 | Ooos 1.4570 25069
| 7 | ooo7 1.4395 25015
| 8 | ooos 1.4397 25098
| 9 | ooo9 1.6043 24970
| 10| o010 1.4965 24934
i a1 1.5057 24959

iyry 25012

| Last Wiritten Record: 12 |Records Sorted

In this session we discuss how to filter data manually but remember QC-CALC
can automatically filter data for you to help identify problems. For example, you
might want QC-CALC to show all plots (features) having a Cpk of less than 1.33.
Or you might want QC-CALC to show you which cavity or machine number is
causing this low value. This is considered an advanced topic and is discussed in
the Record Filters - Details on page 72.

8.3 Viewing the Data Grid

You can see this data layout when using the Grid View of a file.
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Exercises

Complete the following exercises to become familiar with the QC-CALC SPC
screen.

Open a file in QC-CALC SPC and choose the View — Grid View method
of displaying this file.

Notice the data layout shows each feature in a separate column.

Using the mouse, click the label for column 1 (X Hole Position) and the
entire column will be highlighted.

Right click the mouse and select Quick Stats.

The Quick Stats panel is displayed on left side in the information section.

B Bl Edit View Grou

ET RRXnEGa vy gz P EE =
Real-Time Subgroup Size: 1 File Path: C:\Prolink AC-CALT 3.4 QC\Data*
') ¥ Hole Position  (3) Z Hole Position | (4) Line Leng

? x . SPC Subgroup Size:

i 1.9987 _ 3.0012 | 38994
I: oy Eiz 3.9959
I: Cpk Lower | 0.62 B85 4:0001
i - Paste
| Cpk _Llpper LA Paste Spedl 4.0002
| CpkByR | 067 ; 3.9992
I Cp | 0.69 88 Sort Records » | 3.9950
| Cpm D88 &9 Sort Dimension Labels » 39998
I Mean | 0899896 a0 3.8995
' Min | 0.9989973 i Bl * {a 0017
| Max | 1.001135 2 Add Record 39973
|; Ran_ge 0.0021377 93 Delete/Undelete Point(s) 4.0007
| Sigma | 0.000431 94 Delete Undelete Record(s) 4.0008
| SigmaByR | 0.000443 85 0085 Update Number of Eails 3.99%8
| DataMNormal | ‘es 96 0038 Recalculate Dimensions for Selected Record(s) 4008
| Short-Term Si... .| 0.000448 a7 m? - 3.9990 |
| ShortTermCp | 0.74 | 98 0088 Assign Notes... 40001 | |
| Short-Term Cpk | 0.67 85 0099 A A 3.9957 |=
I | 100 o100 1 4.0013
:

Il Last Record: 100 Last Part Time: 12/12/1934 12.00:00 P

8.4 Conclusion

The purpose of this exercise is to familiarize you with the format of your stored
data. By using the Quick Stats panel we show how QC-CALC uses all numbers
in a column.

The data layout is important to understand. Many customers have hundreds of
features per part and thousands of parts. The goal of filtering data is to reduce
the number of rows (parts) and the number of columns (features) to a
manageable number. Most people must identify problems as quickly as possible
and filtering does this for you. The next two sections discuss the two filter
methods.

QC-CALC® SPC
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8.5 Dimension Filters H

8.5.1 Introduction (Static List)

To reduce the number of plots displayed (dimensions) QC-CALC uses the
concept of a dimension filter. This is a manual operation where you choose the
dimensions you wish to display from a list. The list of dimensions was generated
from your part program. You highlight the ones you want to see and click OK.

When you are inspecting parts on your CMM, QC-CALC Real-Time automatically
saves your data assuming you want to see all dimensions. Therefore, all
dimensions are selected by default. Clicking on a filter name in the list activates
the highlighted filter and changes what plots you see to the right side because
the filter is instantly applied.

8.5.2 Display the Filter
To view the dimension filter, choose menus View — Dimension Filter or click the

M button. The Dimension Filter panel is displayed in the Information Panel
area and the data area is pushed to the right. You can add, change, and delete
your own filters. When you create a new filter, you give it a name and it is added
to the bottom of the list. Your custom filters are editable by clicking on the pencil
and are deleted using the trash can.

ile Edit View Group Report Tools Window Help g (X

F 0 R@X e[ e ey f 1L P EE B N
click (Choose from list...) to ‘Select Dimension Filter 7?7 x -.SF'E E.iuhgnjup.S\z.E. i Hea.!-T.irm? Syh.grtfup Size "1 ] F!lE F'alh.E \Prnlink\Q.E-CéLE 34 D.E\DaFa\. —
begin a simple filter. & ke Record | (1) X Hale Postion (2} ¥ Hole Postion (3} Z Hole Posiion | (4) Line Lenoth (5 Datum 1 (6)L -
\ s 83 0083 1.0001 1.9987 3.0012 3.9994 4.9995 5.
L (Chaose fiom list..) 84 0084 1.9896 29998 3.9889 49973 | &
[ContainingT ext...] &5 (0583 9585 3.0024 4.0001 5.0048 5
Click {Containing Text...) '-G/ mﬂgg[:;'{;:gk“t 8 0085 2,0002 | 2.9981 4.0002 5.0003 3
begin a Text search filter. 87 DOBT 2.0003 3.0009 3.9992 5.0006 8.
83 0088 1.9998 | 29939 | 3sem0 | 4o s

Choose from List

The (Choose from List...) filter is a static list of dimensions that you select with
the mouse. The Dimension Selector is displayed showing all the feature names
in the file and the features are easily chosen using a combination of the CTRL
and SHIFT keys with the mouse. Click OK to display only the highlighted dimen-
sions and automatically save the Dimension Filter using the name shown in the
Selection Name area. Note: Data is still collected for the dimensions that are not
displayed.

Fiter Name | piyS election

Chiocse from list

Select the dimensions you would like to display below and move them to the list on the right side. Select OK to Save your

changes.
Dimenszions Selected Dimensions
Find Find:  |f
[11% Hole Position [71 Datum 3
[2]" Hole Position 8] Daturmn 1 - Datumz
[3]Z Hole Paosition
[4] Line Length [10) Snap Dia

[17] ManDimenzion 1 1 Fit
18] ManDimension 2 i
[19) % Hole Position x 2
[20]*" Hole Position = 2

[5) Datum 1 [11) Owerall Length
[E] Datum 2 [12) Ring length
[1E] Bond thickness 13) Thread Pitch

Select &l Select al
| Mt | e

QK Cancel
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The Find boxes at the top of each column aid the selection process when a large
number of dimensions exist. Selecting dimensions becomes difficult when your
part program has more than 100 dimensions. Consider how difficult it would be to
pick and choose 3000 dimensions from the list.

The Find boxes provide a label search capability that helps speed up the
selection process. All dimensions that you move to the right panel will be
displayed. By default QC-CALC selects all features to display so you will see all
dimensions in the right panel when this selector is first displayed.

For example, suppose you have 200 dimensions in a QC-CALC file and you want
to quickly find and remove all dimensions containing the letter F in the label.
Type the “f in the right Find box and instantly all labels containing an F are
highlighted as shown above. The large left arrow becomes enabled allowing you
to remove the highlighted dimensions from the Selected Dimensions list and put
them back into the column on the left.

You can type as many letters as needed to reduce the selection. You can move
features back and forth to get just the right selection. Click OK when you have
finished and the Filter Name shown at the top of the screen will be used to save
your selections.

TIP: You can move dimensions back and forth by highlighting items in both sides
and clicking the appropriate arrow. You can press and hold the CTRL key to
highlight / un-highlight selected dimensions by clicking the mouse on the
dimensions of interest. If your list is long you may not see all of the selected
dimensions but understand they are selected even when out of sight.

8.5.3 Introduction (Dynamic List)

(Containing Text)

When you use Choose from List you are choosing a static list of dimension
numbers that do not change across part files. The Containing Text filter is
dynamic and is re-applied when you open another QC-CALC file. In other words,
if you want QC-CALC to display all dimension labels that contain the letters TP
no matter where they are positioned in the list, use the Containing Text filter.

For example, let’'s assume your dimension labels for all true position dimensions
always end with the letters “TP“ or maybe you use “PC” for all process critical
dimensions. If this is the case, you can quickly create a dimension filter for your
file by using the Containing Text option.

Click on the words (containing [l containingText Dimension Filter &J

Text) or click the B+ button
and you are asked to enter the :
search characters. Dia was || |connns =] e

entered into the text box to be save.. |[ ok | conce |
used as a filter. If you press the
OK button your filter is used.

Select Dimensions:

QC-CALC Real-Time e
Click Save... and enter a filter
name to add this to the list of Please enter a name for the selection.
Dimension Filters available to Cancel
use.
Fontaining Text dia
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8.6 Record Filters ﬂ

8.6.1 Introduction

The record filter is used to reduce the number of parts shown in the QC-CALC
SPC window. By reducing the number of records you can group parts made
within a week, by machine number, cavity number, operator, etc. This session
discusses the manual and automatic methods of reducing data so you can
quickly identify problems. )
8.6.2 Display the Record Filters B e seccato _sepesc NN

_'JEiIe Edit View Group Report Tools Window He

The record filter panel is displayed by = =
selecting the View — Record Filters | /= o @< n|R &

Select Record Filter ? wx || SPC Subgroup Size: 5 Re

menu or clicking the ﬂbutton. The + Record | (1)X Hole P
top of the list may contain predefined o =
filters denoted in parentheses and are 5:1;*—&?:““5} 3 o0 1000
not editable. The Show All is one such THIS_MONTH 40004 1.000
filter and selecting it removes any |||ms_vear B I0005 0559
active filter LAST_WEEK e =
. LAST HONTH 7| 0007 0.99%

. . - 8 0008 1.000
8.6.3 Using Record Filters e 8 008 | ooe
Several date oriented filters are |||vesteroay o e

provided to help you quickly reduce

the viewed data to THIS_WEEK or LAST_WEEK. Using these built-in filters
reduces the time spent creating filter of exact dates. In other words, the result of
these filters changes each week since our calendar is constantly changing.
Clicking on any filter name instantly actives that particular filter.
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8.6.4 Creating a Record Filter

You can create your own record filter by clicking on the %4 button. The filter
editor is displayed. You can display the same filter by choosing Tools — Options
— Filter Settings — and click the Edit a Filter button. Click OK to save your filter.
Here are the steps to create a filter to show all parts made in Cavity 1.

1. Enter Cavity 1 in the Add New Filter Name

2. Click Add >> button

3. In the Filter On textbox select Cavity

4. Inthe Lower Limit type 1

Ml cait Fitter Criteria

|| A v e

&dd Mew Filter Mame - 2 Select Filter to Edit

| Cavity 1 s Add >> | Cavity 1
I Step 1
1~ Criteria -

¥ Max records to retum

=l

1 Delete filker

<¢ Delete
1300 Gilobal Default

Humeric Factor 1 - Cavity _:jis

andfor |({ Filter On is (noty | Comparison |Lower Limit

and |Upper Limit

D ‘

Day of week -
Assignable Causes or Corrective Actions O
Month

Numeric Factor 2 - Machine
Numeric Factor 3 - Part
Humeric Factor 4 - Lot Number
Humeric Factor 5

Numeric Factor &

Numerlc Fadur?

*'our criteria o

Lancel i

Press the OK button to return to the QC-CALC SPC screen and your new CaV|ty
1 filter is displayed at the bottom of the list.

8.6.5 Edit the Record Filter

The pencil icon is now enabled and
is used to edit filters. By clicking on
the pencil the record filter editor is
displayed again and you can
change what you need in the same
way you created the filter.

8.6.6 Delete Record Filters

Likewise, the trash can is also
enabled and clicking it will delete
the currently selected filter. Be
careful since there is no
confirmation on this action.

Note: When using filters, if no data
matches your selected filter criteria

all the plots will disappear and you’ll see a message stating,
passed the record filter criteria”.

f e — .
. QC-CALC SPC (3:4.10) - [Sample.gec]

gﬁFl}e Edit  View Grclup Report Tools Window Help

=l @) I»II__J;-J?_J AL

SPC Subgroup Size: 5 Real-Tim

Select Record Filker
@ 7 E | Record | (1) X Hole Position
(Show All) i '_f 0001 1.0008
(Last_N_Records) 2| 0017 U???T
THIS_WEEK 3| 0033 0.9930
THIS_MONTH 4 0048 0.99%6
THIS_YEAR S| 0065 1.0000
LAST_WEEK 6 0081 19009
LAST MONTH 7 0087
LAST YEAR
TODAY

“‘No records

In our example, clicking on THIS_WEEK,

THIS_MONTH, or THIS_YEAR should not change the display since all displayed
data passes these filters. However, if you select LAST_WEEK, LAST_MONTH,

or LAST_YEAR no records are seen.

You should use very clear names on all filters since these names appear in the
printed reports making it easy to identify the conditions when the report was
created. You can use any characters in your filter name.

QC-CALC® SPC
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Exercises
Complete the following exercises to become familiar with record filtering.
Exercise 1:
Using the Training CMM, change the Lot number to 23 and add 5 data records
to your QC-CALC file by clicking the Inspect button.
1. Find the Training CMM and change the Lot number to 23.
2. Now click the Inspect button 5 times.
3. Your plots are updated automatically with the new data.
Exercise 2:
Create a new record filter for all parts made with Lot = 23
1. Be sure the record filter is displayed by clicking the Filter ﬂ button
2. Select no filter by choosing (Show All) found at the top of the filter list.
3. Click the Add filter button " found at the top of the record filter list.
4. The record filter editor is displayed.
5. Enter alabel of Lot 23 and click the Add button.
6. Click the mouse in the Filter On column and select Numeric Factor 1 —
Lot.
7. Now enter a value of 23 in the Lower Limit.
8. Press OK.
9. Your new filter (Lot 23) is displayed in the filter list.
10. Click on this filter and watch the data be reduced to the last 5 records.
Exercise 3:
Using the Training CMM:
1. Add Operator as the second Factor with a value of Joe.
2. Change Lot to 22.
3. Add 5 data records to your QC-CALC file by clicking Inspect.
Exercise 4:

Create a new record filter for all parts made with Lot = 22 and Operator = Joe.

Uk w N~

© oo N

10.
11.
12.
13.
14.

Be sure the record filter is displayed by clicking the Filter ﬂ button.
Select no filter by choosing (Show All).

Click the Add filter button ' found at the top of the record filter list.
The record editor is displayed.

Enter a label of Joe’s Lot 22 Data and click the Add button.

Click the mouse in the Filter On column and select Numeric Factor 1 —
Lot.

Now enter a value of 22 in the Lower Limit.

Press Append which adds another line to the filter.

Click the mouse in the Filter On column and select Text Factor 1 —
Operator.

Now enter a value of Joe in the Lower Limit.

Click OK.

Your new filter (Joe’s Lot 22 Data) is displayed in the filter list.

Click on this filter and watch the data be reduced to the last 5 records.
Try clicking on other filters to see the live data change.

QC-CALC® SPC
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Exercise 5:

Create a new record filter for all parts made THIS-WEEK, with Lot = 22 and
Operator = Joe. Call the filter Joe’s Lot 22 Parts made This Week. Here is a
picture of your filter. Use the Append button to add more criteria.

— Criteria
iI:IﬂXI V¥ Maw recards to return iSDD Global Default |

andfor |{ Fitter On Comparizon | Lower Limit Upper Limit
Numeric Factor 4 - Lot Humber i =

and Text Facter 5 - Operator i LIKE Joe
and Date only i =

<< Delete |

I.Joe's Lot 22 Parts made this week ;I

- Add Mew Filter Mame " Séln_au:l Filter to Edit " Dielete filker

Your criteria looks OK

For a more in-depth discussion of record filters, please see the “Record Filters —
Details” section of the QC-CALC Real-Time Training manual.
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9. Reports — Full Detail

9.1 Introduction to Historical Statistics

This portion of QC-CALC is dedicated to Historical analysis of the data you
collected using automatic inspection equipment or manually entered data. Each
type of statistical analysis is described and any differences in operation are
discussed. Operational differences usually involve variations in keyboard
commands or information you supply to run an analysis.

* Plot various Control Charts e Print Dialog Box
¢ Plot various Attribute Charts e Create Your Own Templates
¢ Plot various Process Charts e Selecting Templates
¢ Print Charts e Deleting Templates
*  Modifying User Inputs
¢ How to Select Dimensions to Plot e Print Setup
¢ Save Control Limits (XBar Only) e Control Charts
¢ Calculating All Control Limits at Once o Attribute Control Charts
» Calculating vs. Saving Limits e Process Charts
e Printing e Miscellaneous Reports

9.2 How to Select Dimensions to Plot

When you use any of the SPC charts, QC-CALC prompts you to select the
characteristics or dimensions you wish to analyze. The dimension selector
displays these dimensions in a list. Your last selections are always saved when
you use the dimension.

9.2.1 Number of Dimensions Required for Analysis Functions

You must select the appropriate number of dimensions for the analysis or a
warning message is displayed. Some analysis functions operate on one
dimension at a time, while others require two to operate. You may select as
many dimensions to analyze as available. The analysis function selected will
process them one at a time from first to last displaying the results.

Chart Type Number of Dimensions to Select

All Variable Control Charts | 1 dimension per analyses

Cpk - Process Capability | 1 dimension per analyses

Raw Data Plot & Outlier Detection | 1 dimension per analyses

Correlation & Regression | 2 dimensions per analyses

Histogram Analysis | 1 dimension per analyses

C & nP Charts | 1 dimension per analyses

P & U Charts | 2 dimension per analyses

Pareto Analysis | 2 or more dimensions per analyses

Non-Conformance Report | 1 to all dimension per analyses
Statistical Summary | 1 to all dimension per analyses

9.2.2 Viewing the Graph Screen

After you have selected the graph type from the Report menu and you have
selected the dimensions to analyze, the first graph is displayed. The graph
window has 2 to 4 areas shown in the XBar & Range chart below.

Each graph is displayed in the upper right hand corner of the window while the
report of calculated values is broken into the descriptive statistics on the left and
a subgroup list at the bottom of the screen. If either of the report sections
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Tahle includes

calculated results.

The information
changes
depending on the
graph type.

Subgroup
infarmation in a
scrollable tahle.
This table exists
anly if relevant.

becomes too large to display, a vertical

report.

XTI —
|l QC-CALC: Average

Information

L

scroll bar is provided to view the entire

File Name

File Path

.EE scr'iainn
E'}'imen.'s.i-clln'Numt-rér
Label

Upper Spec Limit

iSample.gcc

¥Ber Control Chart

| CAProfinkAQC-CALC 3.£1Data)
| Sample

|1
| X Hole Position

| 1.0010

i

The graphs are
located in the upper
right portion of the
i e,

HMest |

Nominal | 1.0000
Lower SpecLimt | 0.9990
Fitter Used | WONE

| 5

119
|1.0008
|0.5002

| n.9098
|0.002518
| 0.000000

xBarucl
XBar LCL
XBar Avg
Range UCL
Range LCL

SubGroups
Subgrp XBar

iRange
1.0000
1.0002
0.995%
0.595%

Max
0.000732
0.001658
0.000471
0.001124

Lancel ] Frint ] Save Limits ]

9.3 Save Control Limits (XBar Only)

You can save the currently calculated and displayed control limits to the QC-
CALC database. This is particularly useful for comparing new analyzed data with
limits set at an earlier time. You use this when all the assignable causes have
been removed from your process and you want to save the values associated
with what you consider "in control".

Drata Limits

[ iUpper Plat Limit 1.007547 -= 1.0011;

[ Upper Contral Limit 1.000956 - 1.000576
[~ Mean 0.9393967 -» 0.9995387
[ Lower Control Limit  0.9388374 -> 9332017

[ Lower Plat Limit 0.9382367 -» .3383

Fange Limitz
[ Upper Plat Limit 0.003 - 2643714E-02
[ Upper Contral Limit 1.840257E-03 > 2 517823E-03
[ Mean 5.632865E-04 - 1.191023E-03
[ Lower Control Limit 0> O

[ Lower Plat Limit -0.0002 -» -1.25891 2E-04

LCancel |

When you click the Save Limits button a window pops up containing 10 values
with check boxes. You will see the new values that are going to overwrite the old
values and you are requested to select each one of ten and confirm your choice.
Each feature (dimension) saved in the database has these 10 limits associated

QC-CALC® SPC
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with them. You will only be saving the limits associated with the displayed chart
at the time the Save Limits button is clicked.

To use these saved control limits instead of re-calculating new limits each time
the analysis is run, select Tools — Options — Statistical Settings — Configure —
Historical Statistical Values and select Use Saved Control Limits.

9.4 Calculating All Control Limits at Once

There are several locations where QC-CALC calculates the control limits as well
as other limits. Each area is summarized in this section to help you identify the
best method of achieving the limits you expect under the conditions you want.
QC-CALC can make these calculations for you either manually or automatically
and on one dimension or on all dimensions.

We have concentrated a great deal of effort in the Real-Time data collection
portion of QC-CALC to provide a fully automatic system for you. As such, many
options have been added to provide flexibility for every situation. If you are
monitoring 20 or more part features you begin to appreciate the power of QC-
CALC'’s ability to calculate and save hundreds and thousands of control limits in
an instant. QC-CALC SPC can only save 1 dimension at a time so if you need to
rapidly calculate and save many limits we recommend you use the method found
in the Real-Time section of the software.

9.5 Sigma Multiplier for Control Limits

You enter a scaling multiplier for calculating new
control limits based on this number multiplied by | ¥ Mominal& Tolerance Lines
the standard deviation (sigma) of the data used in
the plot you are viewing. When calculating control
limits the sigma multiplier is normally set to 3. E’_ EmwLimitSigmaMume
However, QC-CALC gives you the ability to enter

different values for the multiplier. This multiplier is [Buto =] Histoaram Cells

found in Tools — Options — Statistical Settings —

Control Limit Sigma Multiplier.

Graph Settings

[~ Usze Saved Control Limits

9.6 Calculating vs. Saving Limits

QC-CALC divides the process of calculating and saving limits into two separate
actions. QC-CALC calculates and displays new limits in the live plots but this
action does not overwrite the previously saved limits unless you choose to save
the new values. The saved limits are usually the values written to the database
for each feature when the file is created. As time goes by and many parts are
saved in the database you should calculate and save new Control Limits, Mean,
Sigma Zones, etc.

9.7 Printing

Clicking the Print button invokes the Print Dialog Box allowing you to print a
copy of the report or edit a report template. The plots are printed in color if a color
printer is connected to your computer; otherwise gray scale is used.

@ Note: For tables in reports that use subgroups for calculations the Date and Time
values are taken from the last record (latest entered value) in each subgroup.

9.8 Print Dialog Box

When you choose to print a graph or report, QC-CALC displays the Print Dialog
Box shown below. Here, you choose whether you want Custom Reports or to
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initiate the Report Designer. These customizable reports allow you to modify the
report templates using the Report Designer. See the Report Designer section of
this manual for documentation on creating customized reports.

v Print Preview Mode

" Deszign Template File Type :

€ Prirk to File ADDBE PDF Farmat ~|

|CAPralink AC-CALT 3. 44eport

¥ Include Table ™ Multiple Plots

Print Setup LCancel |

9.8.1 Print to Printer
With this option selected, reports are sent to the Windows default printer instead
of to a file or designing a template.
Print Preview Mode

This feature lets you see what the report looks like on paper without actually
printing it. Print Preview is available for all reports and shows all pages of the
report.

9.8.2 Design Template

Use Report Designer to modify existing report templates or create new ones
that are specific to your company’s needs. See the special Report Designer
section in your user manual for complete documentation.

9.8.3 Print to File

When this option is selected, the Browse button and the destination field are
available. Click the Browse button to choose the name and path of the output
file. To select different types of output formats, use the File Type pull-down list.
You can print all of your reports in the following file formats:

Formats Formats

RTF Rich Text TIFF

HTML Metafile
ADOBE PDF JPEG-Picture
Multi-Mime HTML Bitmap

XML Format Excel

Text Excel table
Text Table

9.8.4 Single Plots

If you do not select the Multiple Plot checkbox, QC-CALC uses a single feature
template and only information related to this one feature is printed. Many times
this type of report is larger than needed and uses at least one sheet of paper for
each graph.
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9.8.5 Multiple Plots

B

If you select the Multiple Plot checkbox, QC-CALC uses the multi-feature
template and many dimensions are printed on one piece of paper. Many
companies require a graph and a few statistical calculations using a very small
portion of the paper. These special templates act as labels on a sheet of paper.
There is no limit to the number of graphs that can be printed on one sheet of
paper, but each plot becomes smaller as the number of labels increases. A
practical limit is 24 plots per page. The templates used for this type of report
have a file extension name of .LBL.

Multiple Plots on one page reduce the amount of paper and time needed to
display your part characteristics. A page of 10 XBar & R charts (2x5) is very
readable and as many as 24 Process Capability charts fit nicely on 8 1/2 x 11
paper. Using the Report Designer, you design one “label” in size and content
and then tell the designer how many you want on each page. More detail is found
in the Report Designer portion of this manual.

Note: Correlation and Regression, Pareto Analysis, First Article, Raw Data, and
Statistic Summary cannot use the Multiple Plots option.

9.8.6 Report Templates

The concept that QC-CALC uses to define templates is based on creating a
directory of templates for one particular situation. For example, if you have
customers or internal departments that need QC-CALC output presented in
different ways, you can create a separate directory of templates for each
customer or situation. We recommend you create all of the template directories
within the C:\Prolink\QC-CALC 3.3\Template\Default\ directory to make it easy to
find and select each individual customer’s report template.

9.8.7 Template Names

Once the directory is set, the individual template is chosen based on the
operation you are performing. For example, if you have an XBar & R chart
displayed on the screen and you click the Print button, the Print Dialog box is
displayed and QC-CALC uses the XBar & R template. Likewise, if you activate
the designer, only the XBar & R template is modified. To change the template
type select a different analysis from the Report menu and the associated
template for that report type is used when you hit the Print button.

QC-CALC contains many different types of reports. These reports are either
single dimension or multiple dimensions. Not all report types have the multiple
plots option available as shown in the table below. Each template file name is
always the name listed in the table below. It is the directory name that
distinguishes one template from the next.

9.9 Create Your Own Templates

Please refer to the QC-CALC Report Designer supplied in the back of this
manual to create your own reports and templates.

9.10 Selecting Templates

When the Print Dialog box is displayed, choose the Options menu then choose
Select Templates. You use this option to change the active directory of
templates. All subsequent template usage directs QC-CALC to work with the full
set of templates found in this folder. To access the templates follow the steps
below:
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1. From the Report menu perform the analysis you desire (XBar & R, Cpk,
Histogram etc.)

2. Click the Print button and the Print dialog box is shown.

3. From the Options menu click on Select Templates or CTRL+S

4. Select the directory containing the templates you want to use. i.e.
C. \ PROLI NK\ QC- CALC 3. 4\ TEMPLATE\ | BM

5. Select the files (templates) from that directory and click OK

6. The IBM directory stays active until you select a different set

9.11 Deleting Templates

You can delete templates from specific directories. You can delete more than
one template at a time but the templates must all be in the same directory. Do
not delete or edit the C:\Prolink\QC-CALC 3.4\Template\Default\ directory.

1. From the QC-CALC Report menu perform the analysis you desire (XBar
& R, Cpk, Histogram etc.).

2. Click the Print button, the Print dialog box is displayed.

3. From the Options menu click Delete Templates or CTRL+D.

4. Select the directory containing the templates you want to delete.

i.e. C:\PROLINK\QC-CALC 3.4\TEMPLATE\APPLE

5. Select the files (templates) from that directory and click OK.

6. A dialog box asking you to confirm is shown. If OK is clicked, the
selected templates are deleted, otherwise you simply return to the print

dialog box.
9.12 Modifying User Inputs
The User Inputs are used to send any IModifyUserhpuis-Sample,_-_Q_Cu i
input to your report that is not entered
. . . . Label Walue
directly from the inspection machine or Lot MriTe oI | At viel tadap
calculated by QC-CALC. The same User |'wha Inspected the Parts~ Laura
Inputs will be sent for each report. You | Nathing Hothing o zag
decide which lines you want to show in the ot
report from within the Report Designer. | Lahels
. | Label?
9.13 Print Setup |Labsle
Label3
You click the Print Setup button to initiate -LZme
the standard Windows Print setup. You
may want to change the page from portrait oK. Cancel

to landscape or select a different printer.
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9.14 Control Charts
9.14.1 Introduction

The methodology of control charts for process control provides the ability to
distinguish between random process variation and variation assignable to a
specific cause. Control chart techniques are based upon the distinct differences

between:

Il Qc-CALC: Average and Range variable control charts

Information

Tahle includes

File Name :Sample.gcc -
?i':?r';;?fn;isoﬂts' File Patn | CAProfnkiQC-CALC 3.41Datal [l
changes Dfasc:rlp.tlun | Sample
depending on the Dimension Number _1
graph type. Label _X Hole Position

Upper Spec Limi
Nominal

LDwer Spec Limit
Sample Size
Fitter Used

1.0010

| 1.0000
0.9990
|as

| none

KT

X¥Bar Control Chart

The graphs are
located in the upper
right portion of the
windo.

: grul._lpSize 5 i O R S S P S S S LR S
#of hgroups | 19
XBar UCL | 1.0008 bl
XBar LCL 0.8952 e s
: 1 saes
KBar Avg. | 0.959%
Range UCL | 0.002518 ] — — ———
Range LCL 0.000000 — 3 5 7 9 12 14 16 18 20
Subgroup 5
infarmation in a SubGroups
scrollable table. Subgrp | XBar ___|Range |Max _|Min __|Flags -
This table exists 1 1.0000 0.000732 1.0003 0.9996 il
only if relevant. 2 1.0002 0.001658 1.0008 0.9993
3 0.9939 0.000471 1.0002 0.8897
4 0.9939 0.001134 1.0004 0.9892 =

Mest |

Lancel ‘

Frint ‘

Save Limitz

I

* Random cause variation — variation that is inherent in the process
» Assignable cause variation - variation that results from disturbances

outside the process.

Control charts are a valuable process control tool since they provide a signal that
a process has assignable cause variation, which requires corrective action. A
requirement for process control is the elimination of assignable cause variation.
Control charts show whether a process is in statistical control or if assignable

cause variation is present.

9.14.2 Automatic Calculation of Limits

There are several locations where QC-CALC calculates the control limits as well
as other limits. Each area is summarized in this section to help you identify the
best method of achieving the limits you expect under the conditions you want.
QC-CALC can make these calculations for you either manually or automatically,

and on one dimension or on all dimensions.

The control limits are initially set to be automatically calculated each time you
chart your data. If the quality control process is in a state of control, you may
wish to suspend automatic calculations and use the save limits allowing you to
track the state of control over time. This allows you to historically track the

system and know when the process may begin to trend out of control.
9.14.3 Variable Control Charts

Variable Control Charts provide a means to continuously monitor the behavior of
a process. Process behavior can be characterized by its inherent variation and its
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assignable cause variation. All processes exhibit some amount of inherent
variation. This variation is relatively constant and is a result of the sum of the
capability of the various components in a process. Typically, the inherent
variation cannot be changed without altering the process. Assignable cause
variation on the other hand can be attributed to a disturbance introduced into a
process resulting in additional variation beyond the inherent variation. Variable
control charts are an effective tool for identifying when assignable cause variation
is present in a process. Variable control charts allow you to both monitor inherent
variation and to identify when assignable cause variation is present.

Variable Control charts provide a plot showing the trend of a characteristic in
relation to computed or user specified control limits. The charts are plotted in
order of data collection with most recent results last (to the right), thus revealing
behavior over time. The pattern of the plotted data and the relationship to control
limits provides an indication of when a process is going out of control.

9.14.4 Use of Variable Control Charts

» To continuously monitor important characteristics of a process and to
maintain the process in statistical control.

» To assist with isolating the sources of assignable cause variation and
lack of control.

* To minimize the need for final inspection by keeping a process in control.

9.14.5 Available variable control charts

XBar & Range Control Chart pg. 33
XBar & Sigma Control Chart pg. 33
Median & Range Control Chart pg. 34
Individual & Range Control Chart pg. 34

Individual & Moving Range Control Chart (XmR) pg. 34
Moving Average & Moving Range Control Chart pg. 35
Bivariate Analysis pg. 36

9.14.6 Viewing the Variable Control Charts

QC-CALC provides variable charts in pairs, such as the XBar & Range chart or
the Moving Average & Range chart. The control chart pairs are displayed on
the same graph with the range or sigma type chart located at the bottom position.
Together the pair of control charts provides an accurate picture of a process.

HBar Contral Chart

3om4

- Upper¥-bar Contral Limit

| W\JMP‘/\_"_‘_/\_‘E ,.: L — Average

— — — —— —— — —— —— —— — | —m—— Lowerx-bar Cantral Limit

Z5ea 4

ZEET

Upper Range Contral Limit

R-har

i Loweer Range Cantrol Lirmit
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Upper & Lower Control Limit

All control charts have the upper & lower control limits represented with gray
dashed lines. These lines are automatically calculated or manually set by you.

Y Axis

The Y-axis displays the scale value of the axis. The value is generally centered
on the nominal value of the feature being analyzed.

X Axis

The X-axis displays the subgroup number for the plotted subgroups. To set the
subgroup size, select Tools — Options — Statistical Settings. The default

subgroup size is 5.

Calculation Tables

Each graph contains 1 or 2 tables reporting the calculation details. The Subgroup
table has information that should be obvious except for the column labeled
‘Flags.” These single character flags allow you to see if values within the
subgroup exceed tolerance or control limits. They are represented as follows:

U The subgroup is out of range in the upper graph.
L The subgroup is out of range in the lower graph.
T The subgroup value exceeded the tolerance limits.

9.14.7 XBar & Range Control Chart

The XBar & Range chart provides a graph of
the average of a process characteristic and
the extent of the range. The XBar chart gives
a picture of how well a process is centered
and if it is stable. XBar is the average of the
set of subgroup values. If subgroup points fall
outside of the control limits or if identifiable
trends in subgroup points exist, this indicates
a change is occurring in the process that will
most likely result in increased variability.

The Range Chart indicates the range of a
subgroup's values. The_range chart gives a
picture of the change in variability. A stable
process will have a fairly uniform range, while

ABar Contral Chart

an unstable process will exhibit significant changes in the range. A range chart

should show control before evaluating the XBar chart.
9.14.8 XBar & Sigma Control Chart

The XBar & Sigma chart, like the XBar &
Range chart provides a graph of the average
of a process characteristic. The difference is
that the lower chart is a Sigma chart instead
of a Range chart. This simply means the
variation is based on the sigma of the sub-
grouped points instead of the range.

Sigma Control Chart

The Sigma chart indicates the standard deviation of a subgroup's values. The
sigma chart also gives a picture of the change in variability. A stable process will
have a fairly uniform standard deviation, while an unstable process will exhibit
significant changes. A Sigma chart should be in control before evaluating the

XBar chart.
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9.14.9 Median & Range Control Chart

The Median and Range chart provides a Median Contral Chart
graph of the median of a process ]
characteristic and the extent of the range. |- ——
The median chart provides a picture of how — =) S —
well a process is centered using the . VA -~/ =
median or middle value. The median ofa | |—m4—o——————— —
subgroup is the center value where, half of i3 & 7 3 12 13 16 18 20
the observed values are above it and half

below it. An important distinction between the median of a set of values and the
average is that the median is influenced less by outliers than the average. This
can be an advantage or a disadvantage depending on your objectives.

Similar to the XBar chart, if subgroup points fall outside of the control limits or if
identifiable trends in subgroup points exist, this indicates a change is occurring in
the process that will most likely result in increased variability.

9.14.10 Individual & Range Control Chart

The Individual & Range chart provides a Individual Ganrol Chart
graph of the actual readings of a process e - N C
characteristic and the extent of the range. P e
The Individual chart gives a picture of how e, Cerriice
well a process is centered and if it is stable. T
Individuals are plotted in subgroup fashion | o I
with all individuals data points displayed. S S =
Individual & Range charts are used for

low ~ volume processgs or where few Subgroup size is 5. Mote the vertical
measurements are available. colurnn of 3 points for each subgroup.

Y
.
.
.
N
.
.
-

The Range chart indicates the range of the data within the subgroup. The range
chart gives a picture of the change in variability. A stable process will have a
fairly uniform range, while an unstable process will exhibit significant changes in
the range.

9.14.11 Individual & Moving Range Control Chart (XmR)

Regular Control Chart data are data for
which you may choose both the subgroup 1mes]
size and the subgroup frequency. That is,
the subgroup size is independent of the
subgroup frequency. For such data, the nssed]
XBar & R charts are generally the best
charts to use. The ability to choose the
subgroup frequency allows you to obtain

Individual Contral Chart

1m0

{1 12 23 34 a5 &5 67 78 83 100

subgroups to match the time period that Moving Range Control Chart
characterizes changes in the process. The
ability to independently select the subgroup
size allows you to collect several
observations in a short time period and use
the increased sensitivity of the Average
Chart.

Periodically collected data for which the choice of subgroup size is NOT
independent of the choice of subgroup frequency. Each value is uniquely
identified with a specific period of time. In such a case, any change in subgroup
size will also require a change in the time period covered by the subgroup.
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Examples of this sort of data would be a series of monthly values, periodic
measurements from a continuous process, or final test values from a series of
batches.

Periodically collected data are obvious candidates for the XmR Chart. Rather
than having to wait for two or more time periods between successive subgroups,
the XmR Chart allows you to plot a point every time you have a value. That is,
periodically collected data will often have a logical subgroup size of 1.

However, there is a more fundamental reason for the use of an XmR Chart with
periodically collected data - it is frequently the most sensitive chart for this type of
data. With regular Control Chart data you may increase the subgroup size
without changing the subgroups frequency. If you observe the principle of
homogeneous subgroup’s, any increase in subgroup size will be subject to the
constraint that the additional values are logically homogeneous with the original
values. Thus, increasing the subgroup size with regular Control Chart data
should not substantially change the questions addressed by the charts. This
ability to select the subgroup size is what enables you to use the sensitivity of
Subgroup Averages rather than having to work exclusively with Individual Values.
This means that, for regular Control Chart data, the Average Chart will generally
be the preferred chart'.

1. This discussion was taken from “Understand Statistical Process Control”, by
Dave S. Chambers, 2nd Edition, SPC Press.

9.14.12 Moving Average & Moving Range Control Chart
The Moving Average & Moving Range

chart provides a graph of the moving Maving Average Contral Chart
average of a process characteristic and ]
the extent of the moving range. The e " A
moving average is computed as the SR x—xT o ivaa¥an
average of a sample of successive | | W v
measured points. The number of points waaa]
averaged equals the subgroup size. A
new average is computed for each successive point by throwing away the oldest
point and including the next in sequence. Think of a sliding cell whose width is
equal to the subgroup size moving across the data in sequential order, point by
point. At each point a new moving average is computed and plotted.

The Moving Average chart gives a picture of how well a process is centered and
if it is stable. The moving average is computed for each subgroup of data using
the subgroup size set in the Tools — Options — Configure — Statistical Values
menu.

Moving averages tend to smooth variations in data. The larger the subgroup size
the greater the effect of smoothing. Compare the plot shown above with the
Median and XBar plots. Each plot was made with the same data set.

The Moving Range chart indicates the moving range of a subgroup's values.
The Moving Range chart gives a picture of the change in variability. A stable
process will have a fairly uniform range, while an unstable process will exhibit
changes in the range. Moving ranges tend to smooth variations in data. The
larger the subgroup size the greater the effect of smoothing.
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9.14.13 Bivariate Analysis

Bivariate control is the method of comparing and controlling two or more related
variables in situations where quality depends on the combined effect of these
variables. This method is most useful when two different variables work together
to affect the acceptability of a process or part thereof; for example, the X and Y
position of a hole, temperature and humidity of a drying oven or the
concentrations of two chemicals in a reaction.

Note: The Use saved control limits
option in Tools — Options — Statistical o]
Values does not apply to the Bivariate e
control chart.

Bivariate Scattenplot

QC-CALC provides Bivariate analysis
using variable control charts that operate .
on two variables simultaneously. In 1997 1938 2o Z.onz 2003

addition to control charts, the analysis
provides the correlation of two variables
and the critical value of Hotelling's T2.

Hotelling's T2 is a method of combining the
information from two (2) dimensions into a
single number. This method provides the ]
advantage of showing time-based trends in O 11 22 33 44 56 67 78 83 100
the data.

To select dimensions for analysis select Report — Bivariate Analysis from the
menu. When the dimension selector window appears, select one to use as “X”,
and select one dimension to be used as "Y" and click OK.

Note: The process must be normally distributed for Bivariate Analysis to function
properly. Use Histogram Analysis to determine if the process is normally
distributed. Nominal and bilateral tolerances are required for both X and Y. There
must be at least 3 records available for analysis (not deleted or filtered out).

9.15 Attribute Control Charts

9.15.1 Overview

Attribute Control Charts provide a means to monitor the behavior of a process
when variable data is not obtainable. Attributes are discrete counts of a process
parameter such as the number of non-conforming parts or the number of non-
conforming characteristics.

Attribute Control Charts provide a plot showing the trend of a characteristic in
relation to computed control limits. The charts are plotted in order of data
collection with most recent results last, revealing behavior over time. The pattern
of the plotted data and its relationship to control limits provides an indication
when a process is going out of control.

9.15.2 Important to know for Attribute Control Charts

Only attribute characteristics can be used. Attribute characteristics are entered
into QC-CALC using the data editor similar to manually entering variable data.
Attribute data is stored in the dimension columns. Each entry corresponds to an
attribute observation. One or two attribute columns are required depending on
the type of attribute chart. The table below shows the number required:
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Chart Attr Subgroup
Type Required Size Attr #1 Attr #2
P Chart 2 Varies Subgroup or Sample Size NITEEET O DEIRES
per Subgroup
nP Chart 1 Constant Number of Defects per
Subgroup
C Chart 1 Constant \umber of Non- N/A
conformities per part
U Chart 2 Varies Subgroup or Sample Size Number.o.f e
conformities per part

9.15.3 P Control Chart

The P chart (Percent defective) is an attribute chart showing the percent of non-
conforming parts or items in a subgroup (sample) when the subgroup is not
constant. The percent defective is the percent of defects for each subgroup.
Points falling outside the control limits indicate out of control situations or a
change in the process.

9.15.4 nP Control Chart

The nP chart (Number defective) is an attribute chart showing the number of non-
conforming parts or items in a subgroup (sample) of constant size. The number
defective is the total count of defects for each subgroup. Points falling outside the
control limits indicate out of control situations or a change in the process.

9.15.5 C Control Chart

The C chart (Number of non-conformities) is an attribute chart showing the
number of individual non-conformities (failures) of a specific type for a part or
item. Each plotted point represents the number of non-conformities of a specific
type, for a single part. This differs from the P and nP charts for which the sum of
all types of defects is plotted for a subgroup.

As an example, if a part had five non-conformities because of five dents, the C
chart would plot a value of five for the corresponding subgroup (dents). In this
same case the nP chart or the P chart would consider this as one defective part
regardless of the number of defects on the part.

9.15.6 U Control Chart

The U chart (Number of non-conformities per Unit) is an attribute chart like the C
chart showing the number of individual non-conformities (failures) of a specific
type for a part or item. However, a U chart is used when the subgroup size
varies. Each plotted point represents the number of non-conformities of a specific
type for a single part divided by the subgroup (number of parts) size.

9.16 Process Charts

9.16.1 Descriptive Report

These charts are different from each other and are described in this section.
These types of charts are:

Cpk - Process Capability Analysis pg. 38
Raw Data with Outlier Detection pg. 40
Correlation & Regression pg. 41
Histogram Analysis pg. 43
Probability Plot pg. 44
Pareto Analysis pg. 45
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9.16.2 Cpk - Process Capability Analysis

Process Capability charts provide an Process Capability
indication of the performance of a 0.5 |

process. The Process Capability chart |

provides a graphical comparison of the 7% |

distribution of a characteristic to its 0.z |

specification limits. The Process |

Capability chart depicts where a process R o mul =
is targeted in relation to the nominal and

the spread of the process in relation to Shifted Process Capability

the specification tolerance limits. 0.5 4

QC-CALC displays two (2) distribution |

curves superimposed against the 0.2

nominal and tolerance values oo |

corresponding to the characteristics 0.9 1800 Y 1 g0z

being analyzed. The Upper distribution

curve is the actual process distribution displayed in relation to the characteristic's
nominal and specification limits and indicating where the process is targeted. The
distance between the distribution's mean and the nominal line indicate the
amount of process shift.

The lower distribution curve is the actual distribution re-positioned such that the
mean of the distribution is located at the nominal specification limit. This provides
an indication of what the process distribution would be if there was no shift. The
width of the distribution curve provides an indication of the extent of the process
in relation to the specification tolerances.

9.16.3 Use of the Process Capability Chart
The Process Capability Chart is used:

To determine where a process is positioned in relation to the nominal
specification for a characteristic.

To determine the spread of a process in relation to the tolerance limit
specifications for a characteristic.

To estimate the percentage of the actual distribution which is outside of the
tolerance limits. This provides an indication of the amount of defective parts
that would be produced.

To estimate the percentage of the shifted distribution outside of the tolerance
limits. This provides an indication of the amount of defective parts that would
be produced if the distribution were centered at the nominal.

To monitor the capability of a process over time.

To predict whether a process can meet specifications.

To observe the effects of adjustments made to a process.

9.16.4 Viewing the Process Capability Chart

Introduction

As with all QC-CALC plots the calculated values are displayed in the left panel
and the charts on the right. In this example, two bell curves can be seen above
one another.

Upper Bell Curve

The upper portion of the plot consists of a normal (bell-shaped) curve computed
from the sample data of the selected characteristic. This distribution pattern is a
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pictorial representation of the complete population being produced by the
process for the selected characteristic.

Lower Bell Curve
The lower portion of the plot consists of the upper bell curve repositioned as such

so that it is centered with respect to the characteristics nominal value.

Bl QC-CALC: Process Capability analysis =
Inforrmation
File Mame [Sample.gce - Process Capability
File Path CAAProlinKIQC-CALC 2 4\Datal i| ° I '
E_iescri‘ptiulj i :Samp\e A o ﬁ,_( 7#‘1.?
Dimension Number |1 3 y [ ).\,A
Label _X Hole Position o2 /-v [‘ ‘\\\
Upper Spec Limit 1.0010 r- | -y
Hominal 1.0000 0.0 I
Lower Spec Limt | 0.9990 0.9384 05384 10005 10015
Sample Sze |98
Fiter Used | nONE Shifted Erocess Capability
Chi-Square |37273
WARNING | samples < 100
Distribution NORMAL ‘-‘."\_
Confidence 80.0000 N
Fraction Defective | 0.030303 B
Standard Deviation 0.000500 o
Process Shit :0.0001 - 10005 o018
Mext | Cancel it

Calculations

The list of calculations shown in the left panel is too long to display so a vertical
scroll bar is added. To see the calculations for the shifted bell curve, scroll the
list.

Nominal & Tolerance Limits

The values for the nominal and tolerance limits are displayed as solid vertical
lines. By comparing the process distribution pattern to the tolerance, the process
target and shift may be discerned. A shift problem is characterized by the
distribution curve being skewed off center in relation to the tolerance band. A
spread problem is discerned when the width of the distribution pattern is greater
than the tolerance interval.

Processes must be in control and normally distributed for the process capability
indices to be valid. Use the QC-CALC Control Charts to maintain control of a
process within control limits. Nominal and tolerance values are required for
characteristics analyzed. One-sided tolerance limits are acceptable.
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9.16.5 Raw Data with Outlier Detection

Raw Data plots provide a chart of the actual data for a characteristic graphed in
sequence of oldest data on the left to newest data on the right. In addition to
displaying the raw data, the +/- 3 standard deviation limit lines are displayed for
the sample data charted. Outlier points (points above and below the 3 standard
deviation lines) may be deleted from the data file.

Hll QC-CALC: Raw data plot with outlier detection

Infarmatior
File Mame ample -
Fie Path C:\ProfinkQC-CALC 3.4\Datal
bescr‘i‘ption | Sample +a.030.
Dimension Number |10
Label | Snap Dia
Upper SpecLimit | 10.0100
Mominal 10.0000 12897,
Lower Spec Limt | 9.9900 3
e
Fiter Used | none
Max Value | 10.0175 e
Min Value |5.9902
Range | 0027287
Mean | 10.0003 =
Standard Deviation 0.004777
(MaxExtent | 10.0147
Min Ftant | & agan =
Outliers
Point number Record Value Out by Aszsignable Cause! | Assignable Cause2

T Caricel I Print I

Viewing the Actual Data Plot

The top line of the plot identifies the type of chart while the X and Y-axis are
labeled with the data groups and magnitude respectively. The plotting area is
kept simple and clean while the pertinent calculations are displayed in a grid to
the left of the screen.

+/- 3 Limits and Mean Line

All actual data plots have +3S and -3S (sigma or standard deviation) limits
displayed as horizontal gray dashed lines. A dashed magenta horizontal line
representing the mean of the data sample is displayed. These lines are
automatically calculated. The +/- 3S limits and the sample mean values are
provided in an information window located in the grid on the left side of the
screen.

Nominal & Tolerance Limits

The nominal and tolerance limit values are optionally displayed depending on the
status of the Nominal & Tolerance Line check box in the Tools — Options —
Statistical Settings menu. Tolerance values are displayed as solid red
horizontal lines and nominal values are displayed as solid green horizontal lines.
The tolerance values and the nominal value are provided in an information
window located in the grid.
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Examining the Graph

To examine a point move the cursor over the graph. The normal mouse pointer
turns into a cross hair. Click the left mouse button when you are over the point of
interest. A pop-up window asks if you want to delete the point. Remember, QC-
CALC only marks the record containing the value as deleted and does not
permanently delete the value.

@% The record number and value selected are: 5, 10.01752
I - 4 Delete this record?

This allows you to Undelete a record previously deleted. When you finish using
the Raw Data graphs, all deleted points are printed in a gold font indicating they
are deleted. Click the mouse on these records and press the Delete key to un-
delete them

Deleting All Outliers —
To delete all reported outliers at once, position the SR .

mouse in the Point Number column and select
the record number(s) to delete. You do this by ~

clicking and holding the left mouse button down 'e-' Brleteselechd recoss)
and dragging up or down the list. Once the record
numbers are selected, press the Delete key and a
dialog box asks you to confirm your choice.

Note: When deleting outliers QC-CALC deletes
data on a record level. This means if an outlier value of a particular dimension
characteristic is deleted, all other dimension characteristic values for that part are
also deleted. In other words, the entire part is deleted. However, entering the
data editor and “un-deleting” the appropriate data records can recover the data.

9.16.6 Correlation & Regression

Introduction

Correlation and Regression Analysis is used to show the relationship of one
characteristic to another. If a dependent relationship exists the regression plot
will indicate strong correlation. If the two characteristics analyzed have little or no
relationship, the regression plot will indicate little correlation. The amount of
correlation is visually determined by observing how the data points behave. A
tightly grouped pattern over the range of the plot generally indicates a stronger
relationship than a loosely grouped pattern.

QC-CALC calculates the best linear fit line for the data sample. This is plotted
against the data points providing a visual indication of the best linear relationship
between the characteristics. QC-CALC calculates and reports various
parameters that aid in understanding the relationships between characteristics
analyzed.
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Use of Regression Analysis

e To determine the relationship between two process variables. If a cause
and effect is present the regression analysis will indicate strong
correlation.

» To identify the key variable or variables which contribute to variation in
other characteristics. Isolating the causes of variation provides
knowledge of which characteristics should be continuously monitored for
process control.

| [l Qc-cALC: Correlation

Information
File Name ESample.gcc

File Path C:ProfiniiQC-CALC 3.4\Data
i)‘escr‘i‘ﬁﬁon | Sample

.If}imens.i;n“h.l.u mi';er 1 2

Label | Hole Position

Y Dim Number |1

¥ Dim Label | ¥ Hole Position

Sample Size 99

Filter Used NONE

R |-0.0283857

"2 | 0.0008835

Regression Equation | Y =4 + B

A |1.02938

B |-0.0147323

t Deg. Freadom 1 a7

sl e

8% Var Fenlained | n neaas17

ANOVA Table

Source | Degrees Freedom

Regression 1 0. 0. 0.0838336
Residual a7 0.0000245 0.0000003 NotApplicable

Total g8 0.0000245 Not Applicable Not Applicable

: Hext LCancel ‘ Frint ]

Y-Axis

The left Y-axis displays the range of the Y-axis variable.
X-Axis

The X-axis displays the range of the X-axis variable.

Important to Know
QC-CALC provides the best linear fit for regression analysis even if the
relationship between characteristics is non-linear. A linear fit for characteristics
with non-linear relationships will generally not correlate as well as a non-linear fit.
Nominal and tolerance values are not required for characteristics analyzed.
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Selecting the Dimensions

shows

the

Since a regression plot
relationship of one dimension to another,
two dimensions must be chosen. The
dimension selector is displayed with two
lists of dimensions.

Choose the dimension to be plotted on the
horizontal or X-axis from the list on the left
side. The dimension is highlighted when
you click on it. Choose the dimension to be
plotted on the vertical or Y-axis from the
list on the right side. Only one Y dimension
can be selected but you may choose
multiple X's. After you are finished viewing
the regression plot of the first pair, click OK
and the second selected X is regressed
against the same Y.

Here we show the X-axis will be the X Hole
Position while the Y axis is a Snap Dia.

9.16.7 Histogram Analysis

— Dimenzion Selection Type -

" Displayed Dimensions

Al Dimensions

* Choose from list

[1] % Hole Position
¥ ole Pasition

[13] Thread Pitch
[14] 00D Fit
[15] Functiohal Size

[~ Group Dimensions

{1)% Halz Pasition
2] Hole Position
[3] 2 Hole Position
[4] Line Length

[5] Draturn 1

[B] Datum 2

[7] D aturn 3

[8] Datumn 1 - Datumn2
[9] Chamfer Angle
[10] Snap Dia

[11] Overall Length
[12] Ring length

[13] Thread Pitch
[14) 0D Fit

[15] Functional Size g

Ck Cancel ‘

Histogram charts provide an indication of the frequency of occurrence of sample
values over a range of measurements. A Histogram chart provides a bar style
graph of frequency of occurrence plotted against the range of the actual data
sample. The pattern of the bars provides an indication of the distribution of the
sample data. If the bars are arranged with the tallest at the approximate center
and the shorter bars at the left and right extremities of the range, the distribution

is most likely to be normal.

l QC-CALC: Histogram analysi

Infarmation
File Name

iSample.goe
File Path | CAProlinkQC-CALC 3 4\Datal
Descrifon | Sample
_D\mensiun Mumber ! 1
Label X Hole Position
Upper SpecLimt | 1.0010
1.0000

" 0.9980

IEE]
Fitter Used | HONE
Upper Control Limt | 1.001396
Lower Control Limt | 08983957
_ND. of Cells ] 8
Gt | Q000278
1ax Value 1.00M
Min Value " n.9888
Danne 10 anamee

Cells

Cel Lower Bound | Upper Bound

1 09988 0.5092
2 0.9952 0.9995
3 0.9955 0.9557
4

0.9557 1.0000
Mest ]

Frirt ]

LCancel 1

| Frequency

% total
10 10.10101
1t 11111
18 1919182
23 23.23232

QC-CALC tests the sample data to determine if it is normally distributed or non-
normally distributed. A message indicating the data is normal or is non-normal is

displayed in the Histogram report.

Use of the Histogram Chart

» Determine the amount of dispersion present in a characteristic's data.
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» Obtain a "feel" for the shape of a characteristic's distribution, and if it is
normally distributed.
» Generate descriptive statistics for sample data.

Viewing the Histogram Plot

The top line of the Histogram Plot identifies the type of chart while the bottom
section displays the cells. The number of cells and their width is determined by
the data being analyzed. You can override the automatic calculation by selecting
Tools — Options — Statistical Settings and choosing a value for Histogram
Cells instead of Auto.

Y-Axis

The left Y-axis displays the frequency of occurrence for each cell in integer units.
X-Axis

The X-axis displays the cell boundary values. Data points are compared to the
boundary values to determine which cell each point belongs to. Data points
belong to a cell if the data point value is greater than or equal to the cell's left

boundary value and less than the cell's right boundary value.

Bell Curve

After the Histogram bar chart is displayed, QC-CALC overlays a bell curve on the
bars indicating the approximate 3 sigma positions. The + 3-sigma position is
where the curve touches the X-axis. In some cases, this point is off the graph
and not visible.

9.16.8 Probability Plot

The Normal Probability Plot chart provides a test for normality that is more
sensitive than the Chi Squared test when the sample is small. This test works
with sample sizes as small as 3, and works well with sample sizes between 20
and 100. Samples larger than 100 are truncated to just the last 100 samples.
This chart is equivalent to plotting the data on normal probability paper, drawing
a straight (Normal) line on the graph with the same mean and standard deviation
as the sample, drawing vertical lines through each data point, and calculating the
correlation coefficient, R, between the data points and the corresponding points
on the Normal line. The process is considered normal if the correlation
coefficient is sufficiently close to 1 with the critical value determined by consulting
the table printed in the manual. The significance level is .05, giving a 5% chance
of rejecting data from a normal process.
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Viewing the Probability Plot:

Data points are blue diamonds; the blue line represents a normal process.

| Bl Qc-caLc: Probability B i

Infarrnation

File Name

File Path

bes cri‘ption
Dimension Number
Label

Upper Spec Limt
Hominal

Lower Spec Limit
Sample Size

ampie
C:\Prolink\QC-CALC 3 #\Datal

| Sample

3

| Z Hole Position
|3.0020

3.0000

| 2870

99

Probability Plot

L

Fiter Used | nonE
R | 0.9918261
Critical R | 0.9870
Distribution | noRMAL

Y-Axis

The Y-axis represents the value of each data point.

X-Axis

The X-axis represents the normalized value of each data point.

9.16.9 Pareto Analysis

The Pareto analysis charts provide an indication of the main sources of defective
characteristics. A Pareto chart is a bar style graph of defective characteristics
arranged in order of significance. The characteristic causing the greatest number
of defects is displayed at the left-most position on the bar graph.

The traditional concept behind Pareto charts is to highlight the "significant few"
causes of defects from the "trivial many". Generally speaking, most quality
control problems can be attributed to a relatively few number of causes. Using a
Pareto chart to sort defective characteristics in order of importance allows you to
focus on the main cause of problems.

In QC-CALC, Pareto charts operate on characteristics (dimensions) with variable
data. All, or a selected subset of characteristics in a data file can be included in
the analysis. You select the dimensions to be included using the dimension
selector window.

Use of the Pareto Chart

* Highlight the most serious causes of defects
» Track the results of corrective actions
*  Monitor the quantity of defects over time
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Viewing the Pareto Plot

The top line of the Pareto Plot identifies the type of chart while the bottom line
defines the cells. The dark blue lower portion of the bar graph is the number of
defects. The curve in the upper portion represents the percent of defects.

|nformation

File Name ESample.goc

File Path CAProfink\QC-CALC 3 41Datal
_i3e5 c_r.\.!;_ti_pn ] Sample

S_EmPla =i |97 The percent defective
Fitter Used NONE
# 0f0ims |16
DefeciveDins |18
Total Defects 66

The lower partion of the
graph depicts the number
of defects

Dimensions with defects

Cell#  |DimNo  |[Label # Defect |%total  [Cume%
1 & Datum 2 12.12% 12.12% i ]
2 4 Line Length 9.09% 21.21%
3 9 Chamfer Angle 9.09% 30.3%
4 13 Thread Pitch 9.05% 35.35%
Hext Cancel Brint
Y-Axis
The left Y-axis displays the number of defects for each characteristic plotted.
X-Axis

The X-axis displays the cell number. Each cell corresponds to a characteristic in
the data file. The Pareto report provides the identifying labels and nominal value
corresponding to each cell.
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9.17 Miscellaneous Reports

There are several reports available that do not fit the standard control, process,
or attribute chart. These are the non-conformance report and the statistical
summary.

9.17.1 Non-Conformance Report

Use this option to generate a summary report on all or a subset of your data in
each file. The summary is in report form as opposed to graphical form and aids
production personnel in understanding particular characteristics about the data
that statistics cannot provide. In fact, there are no statistical calculations involved
in this report. The goal is to identify the features that are bad and by how much.

[l Print using: C:\Profink\QC—c;ALC_gg t&"@late\;!e{ault\NONmNm M
e e s :

| Options

~Sort By

[+ Print Preview Mode © Dimension Labels

i Dimension Mumbers

" Design Template File Typs

" Prink to File ADOBE POF Format | Print
i Al Dimensions

|C:\Pralink A AC-CALT 3. 44report
& Only Bad Dimensions

¥ Include Table ™ Multiple Flat

Frint Setup | LCancel |

The standard print dialog box is changed to include a sorting method and a print
option.

Sort By
You have two choices for sorting the data in your report. You can either sort the
data in ascending alphabetical order by the dimensions label or ascending
numeric order by the dimension number. This will not affect the data, just the
order in which the data is printed.

Print
You have two choices for the contents of the data in your report. You can either
show all of the dimensions selected in the file or just the dimensions selected that
have bad parts. The report is printed after clicking OK.

Report With Filtered Data

QC-CALC allows you to filter certain information from the file based on a filter set
by you in the Tools — Options — Filter Settings menu. All filter information used
is printed on the default report. If you want to use a filter, you must setup and
activate it before using this report option.
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Sample Output of a Non-Conformance Report

Prolinik

Non-Conformance Report

August 28, 2009
5427 n

Fralink, Inc.

Sample.geo

Allwent well today

Taotal Dimsin File 20 Brice
Oimensions Selected 20 Maothing to say
Mumber of Bad Dims 16
Records Selected 100
Total Records in File 100
otyRej| Dimension Label Description Acc/Rej
3 ¥ Hole Position Morminal +/- = 1.0000 0.0010 -0.0010
Dt 1 LSLAJSL = 0.9930 1.0010
ACtUals OUT = 0.3333 To 1.0011 (1¢ )
Actuals ALL = 0.9933 To 1.0011
Under Taol By= -0.0001 | & Ower By = 0.0001
3 Y Hole Posttion Maominal +- = 2.0000 0.0020 -0.0020
Dirm 2 LSLAJSL = 1.9980 20020
ACtUals OUT = 2.0020 To 20024 | (16
Actlals ALL = 1.9931 To 20024
Crer Tal By = 0.0000 To 0.0004
2 Z Hole Position Morminal +/- = 3.0000 0.0050 -0.0030
Dim 3 LSLAJSL = 29970 3.0030
Actuals OUT = 3.0033 Ta 30043 | (30
Actlals ALL = 29972 To 3.0043
Crver Tol By = 0.0003 To 0.0013
a Line Length Maominal +- = 4.0000 0.0040 -0.0040
Dirn 4 LSLAJSL = 3.9960 4.0040
ACtUals OUT = 3.9945 To 4007 | (10
Actuals ALL = 39945 To 40047
Under Taol By= 00015 | & Over By = 0.0007
3 Datum 1 Morminal +/- = 5.0000 0.0050 -0.0050
Dim 5 LSLAJSL = 4.9950 5.0050
Actuals OUT = 4.99472 Ta 50059 || (3¢
Actlals ALL = 49942 To 5.0059

Mo Filter Active
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Report Content

Introduction

The table contents in the report are explained below. Although the template
is editable by you, only the test surrounding the table is changeable. It is
possible to move or delete columns from the table, but necessary information
will appear out of order or be missing completely.
Qty Rej
This is the total number of records that contained measurements outside
of the specification limits.
Dimension Label
This is the label for the reported feature you typed during the file creation
process or that was transmitted from an automatic inspection gage.
Description
The description area has 5 possible items, which describe the numbers
that appear in the following three columns.
Nominal +/-
This row contains three numbers, the nominal, plus tolerance, and minus
tolerance. These numbers were taken from the active database for each
feature.
LSL/USL
These two numbers are the Lower Specification Limit and the Upper
Specification limit of the feature.
Actuals OUT

These two numbers display the range of all numbers over or under
tolerance. If the out of tolerance values are all above the positive limit
then the range is the difference between those values. If the out of
tolerance values are all under the lower limit then the range is the
difference between those values.

Actuals ALL

These two numbers display the total range of ALL numbers reported.

Over/Under Tol by
This depicts the amount the numbers were OVER or UNDER tolerance
by.

Acc/Rej
() () Space for you to check either accept or reject.
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9.17.2 Stat Summary

Introduction

At times, statistical calculations in table form can be more important than the
graphical form. When graphs are not needed and a summary is what you want,

use the Stat Summary Report. The contents of this report can be customized to

present the information as you desire. The left edge of the report lists your

features (dimensions) and the column headings list the calculation type.
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9.17.3 Other Reports

The QC-CALC Real-Time reports use a different report system and they are
included in the QC-CALC SPC reports. They are used to generate Raw Data
Reports, Stat Reports, Plot Reports and both one-part/multiple-part First Article
Reports. To use the Real-Time reports in the QC-CALC SPC simply choose
menus Report — Other and the familiar dimension selectors is displayed.

Make your choice of dimension to report and click the OK button. The QC-CALC
Real-Time print dialog box is displayed. Follow the instructions in the Real-Time
training manual.
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10. Gage Repeatability and Reproducibility

10.1 Introduction

A Gage Repeatability and Reproducibility Study is a method of determining the
suitability of a gage or gauging system for measuring a particular process. Every
measurement taken has some error associated with it, and if this error is large
compared to the allowable range of values (the tolerance band), the measuring
device will frequently accept bad parts and reject good ones. It will also cause
control limits to be incorrectly set because the variability of the measurement

device is added to the variability of the process under study.

QC-CALC uses Numeric FACTORs 1, 2, & 3 to identify the Part, Trial, and
Operator Number respectively. You are required to enter these values if this
study is not using an automatic gage. If you are testing a CMM or automated
data collection device, please see the GR&R Wizard in QC-CALC Real-Time. It

will save you a lot of time.

10.2 Creating a Gage R&R Database

To create a Gage R & R database for manual gages follow the steps below.

1. Create a database with the File - New menu. For full details of file

creation, please refer to Creating New Files on page 81.

2. Perform your study by inspecting the parts and enter the data in each
cell and the FACTOR values as shown in the table below. Refer to How

to Conduct a GR&R Study on page 57 for more details.
10.2.1 Database Format for a Gage R&R Study

Since QC-CALC performs gage studies on a variable amount of data, the
following .QCC example file shows what your data might look like if you

measured 2 features on 4 parts with 2 operators and 3 trials.

(Factor 1) (Factor 2)

No. Feature 1 Feature 2 Part Trial

0001 0.0116 217.0 1 1
0002 0.0121 220.0 2 1
0003 0.0116 217.0 3 1
0004 0.0114 214.0 4 1
0005 0.0115 216.0 1 2
0006 0.0115 216.0 2 2
0007 0.0116 216.0 3 2
0008 0.0112 212.0 4 2
0009 0.0116 216.0 1 3
0010 0.0118 218.0 2 3
0011 0.0116 216.0 3 3
0012 0.0112 212.0 4 3
0013 0.0114 216.0 1 1
0014 0.0115 216.0 2 1
0015 0.0116 216.0 3 1
0016 0.0116 216.0 4 1
0017 0.0119 219.0 1 2
0018 0.0116 216.0 2 2
0019 0.0115 215.0 3 2
0020 0.0112 212.0 4 2
0021 0.0120 220.0 1 3
0022 0.0120 220.0 2 3
0023 0.0116 216.0 3 3
0024 0.0112 212.0 4 3

(Factor 3)
Operator

NDNNPNNONNNNNNNNMNNNN_S a2 aaaaaaaaan

10.3 Creating a Gage R & R Report

Now that you have entered the individual readings for each part measured along
with the Part, Trial, & Operator numbers in QC-CALC’s FACTORs 1, 2, & 3 to tag

each measurement, you can perform the report as follows:
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1. Select menus Report — Gage R & R Report — Create Gage R&R
Report from the menu.

2. Select the dimension(s) to study. One report is generated for each
dimension selected.

3. Fillin the Gage R&R Report Header Info used in the report.

4. Answer the "Allow outlier delete?" confirmation box.

Note: Removing outliers gives you a method removing a bad reading
when it is accidentally added to the data set. However, if too many
outliers are removed you may not have enough data to complete the
gage study.

5. Your first dimension is presented in an on-screen report.

6. Click the Print button on the on-screen report to print a copy of the
report. Refer to the Print Dialog Box on page 27 for more details.

7. If you want to save the report as a simple text file, clicking the Save to
File button invokes a File dialog box, which prompts you for a file name.
Specify a directory to save the file to and click Save.

10.3.1 Gage R&R Report Header Info

Your answers to these questions, along with the Feature Label for each
dimension are used in the header of the report. These answers are saved for
each .QCC file and can be edited by using the Report - Gage R & R - Edit Gage
R & R Notes.

10.3.2 Setting FACTORSs

The GR&R requires numeric FACTORs 1, 2, and 3 to contain the part number,
trial number, and operator number respectively. In many inspection machines
FACTOR values can be sent with the inspection data. If the FACTORs are not
set during inspection they can be changed in the edit screen.

FACTOR 1 is used for the part number, FACTOR 2 is used for the trial number,
and FACTOR 3 is the operator number. QC-CALC looks for the largest number
in each column of FACTORs and considers the number of parts, trials, and
operators respectively, so don't skip any numbers. If a database contains an
operator 1 and an operator 3 but no operator 2 the study will not be conducted
because all parts are missing operator 2's measurements. Similarly, if a part is
missing any measurement, that part is not used.

Remember, record number refers to position in the database and part number
refers to the number in FACTOR 1 which is also the number scribed on each part
before starting the study. The minimum number of parts, trials, and operators is
2, 2, and 2. The maximum number of parts, trials, and operators is 20, 3, and 3
respectively. All combinations of these limits are valid.

10.3.3 Allow outlier delete confirmation box

Answering "Yes" means any parts that exceed the calculated range control limits
are not used in the study, "No" means the parts are used in the study but a
warning message is printed indicating what parts exceed control limits and
"Cancel" aborts the report and returns to the Main menu. If outliers are deleted
the control limits are recalculated. This process is repeated until no parts exceed
control limits.

10.3.4 Edit Gage R & R Notes

This menu option is used to change the labels and values for the Gage R & R
reports. The values shown on this screen are shown in the header area of the
reports, so can send different values to the standard and custom reports. Both
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the labels and the values are sent to the Standard report and the ASCII file, but
only the values are sent to the Custom reports.

10.3.5 Example Reports

The following example report shows is a full report for one dimension.

Fehruary 21, 2006
Gage R and R Report A
Frolink Saoftware Study Date May 6, 2005
Ferforned by Bruce File Mame= Grr-test GRR.QCC
Gage Type Zeiss Cimension Mame = Circle diameter
Gage Size Big Cimension Mumber= 1
Gage MNumber 999 Tolerance = 0.0020
Cverall Part Average = 1.0000083 Average Range = 0.0000244 K1=4.480
Range of Part Average= 0.0000172 TotalVariation= 0.0001154 E%: %g?g
W e Operator Average=  1.000014 Upper Ctrl Limit = 0.0000747 D3 = 0.000
Min Operator Average = 1.000001 Lowrer Cirl Limt = 0.0000000 D4 = 3 267
Cperator Avg Oif. = 0.000013
Raw WVariation= 00001154  Tolerance = 0.0020
Fart*ariation = 0.0000358 30.9766% PY = 1.7877%
Repeatahility = 0.0001083 94 7081 % Ev = 5.4656%
Reproducibility = 0.0000087 8.4160% Av = 0.4857%
Gage R&R= 00001097 95.0813% GRR= 54871%
Opea. = Part = Trial 1 Trial 2 Average Ramge Part Avq.
1 [ 100002 100001 1000013 0.0000150
1 2 029989 100002 1000004 00000323
1 3 029987 100002 0999938 00000456
1 4 029996 100003 0999947 0.0000710
1 [3 009259 050999 0999991 0.000002
1 Fong 099959 100001 1000001 0.0000343
1 1 100002 100000 1000012 00000221
B 2 100002 100000 1000009 00000223
2 3 100003 100000 1000011 0.0000280
2 4 100003 100003 1000028 0.0000063
2 5 099388 100000 0999990 0.0000128
2 Forg 100002 100000 1000010 00000186
3 1 100003 100000 1000013 0.0000355 1000013
3 2 1 00004 100003 1000035 00000055 1000016
3 3 100001 100004 1000036 00000250 1000012
3 4 099987 100000 0099923 0.0000308 1 000002
3 [3 100002 100002 1000015 0.0000000 0999599
3 g 100001 100002 1000014 00000202 1000008
* 0ut of Contral
Page - 1
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10.3.6 Multiple Reports

You can optionally print a multiple dimensional report with 10 dimensions per
page by checking the Multiple Plots on the print dialog box. This saves paper but
in this format there is no room for supporting raw data, only the calculated

results.
The details of one feature are seen here in a larger view:
7
Circle diameter
Sample Gage R&R_GRR.QCt January 26, 2005
Dim 1 Mumber of Parts 9
- UsL 1.0010
Type  Zeiss Nominal 10000
iz o enylame LSL 0.9990
umber Part Average 1.0000
By B Bruce PV Part ¥ariation 1.77%
Operators 3 EV Repeatability 5.06%
Trials 3 AV Reproducibility 1.14%
Gage RA&R 5.19%

]

FIA
T

(=]
[ERe]

I

: GIgERAR_GRRQT

[T

Mumberof Fass
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10.4 Gage Repeatability and Reproducibility Background

At the beginning of this section we discussed how to use QC-CALC's version of
GR&R. In this section we will provide you some background information and
theory about the concepts of GR&R studies.

10.4.1 Why You Need GR&R

A Gage Repeatability and Reproducibility Study gives the following benefits:

» Help choose the proper type of gage for a quality control program
* Show when gages are beginning to wear

» Pinpoint sources of error in a quality control program

» Allow faster detection of an "out of statistical control" condition

10.4.2 When to Use GR&R

To realize the benefits of GR&R, a gage Repeatability and Reproducibility Study
should be conducted when:

1. An SPC program is first being implemented. Several gages may be
studied and the R&R will give a quantitative comparison of the "Quality"
of the gages that, along with price, maintenance considerations, etc., will
determine the best gage for the job.

2. Periodically to detect gage wear, establish or confirm maintenance
schedules, detect damaged gages, confirm operator technique and to
verify that the control limits on a process are as tight as they can be
(thereby detecting assignable causes of variation as early as possible).

3. When the process being measured has gone out of control and the
cause is not apparent, it is possible the process is in control and the
gage or operator technique is introducing the error.

4. When a new fixture is being designed, a few hours spent conducting a
gage study can save many hours of lost productivity.

5. Whenever you purchase a new gage you should require the supplier to
furnish a GR&R report with the hardware. It may make sense to obtain a
study during the quoting process. It may help you to select the right gage
at the right price.

10.4.3 What GR&R Tells You

A Gage Repeatability and Reproducibility Study conveys 6 basic pieces of
information. They are:

e Part variation ¢ Reproducibility

¢ Repeatability and reproducibility e Percent of total variation

*  Repeatability e Percent of tolerance
Part Variation

Part Variation is a measure of how much the process is actually varying. If an
infinite number of parts made by this process were measured using an Ideal
Gage, 99.0% (5.15 sigma) of the parts would be within an interval Part Variation
wide. This is only an estimate. This is important because unless the part variation
is large compared to the gage variation (the R&R) the assumption that the
sample (observed) standard deviation is approximately the same as the
population standard deviation is not valid.

Note: The part variation is always less than or equal to the total variation. If the
observed process is well within specification limits (and the Cpk is good) but the
Part Variation is not large compared to the R&R, your process is better than it
seems. Because of this condition, the resultant SPC information is not as useful
or beneficial as it would be with more precise gages.

QC-CALC® SPC Page - 56



Gage R&R

10.5

Repeatability and Reproducibility (R&R)

Repeatability and Reproducibility is a measure of the total variance caused by
the gaging system as opposed to the manufacturing process. This number,
expressed as a percentage of tolerance, is the most important "warning flag". If
R&R is a large percentage of total variation but not a large percentage of
tolerance, both the gage and the process are good and the process standard
deviation is even smaller than it appears (meaning the process spread is smaller
and Cpk larger than reported). This also means a more precise gage would allow
tighter control limits for earlier detection of loss of control. The following table
shows typical interpretation:

% Of Tolerance Interpretation
0-10% Gage is suitable
May be acceptable based on importance of
10 - 30% the measured part, cost of gage repair, etc.
look at R and R separately
Over 30% Gage system needs improvement

Reproducibility

Reproducibility is a measure of operator difference. The most common cause of
a poor (large) Reproducibility is insufficient operator training. A gage that is
sensitive to different techniques or is difficult to use would also cause a large
Reproducibility.

Repeatability
Repeatability is a measure of how much the gage readings vary when the same
operator measures the same part several times. A large value might indicate
gage wear, improper measurement policy (but all operators are making the same
"mistake", it is not a matter of individual operator skill), or a gage without
sufficient resolution or with a defect. This number is best used by comparing it
with reproducibility.

Percent of Total Variation

These numbers are listed first as raw numbers, then as percentages of total
variation and finally as percentages of tolerance. The percent of total variation
shows how the variation is distributed. Note that these numbers are not
supposed to add up to 100% (see equations in appendix). These numbers are
most useful in pinpointing a problem or showing where to concentrate
improvement efforts.

Percent of Tolerance

These numbers are also displayed as percentages of total tolerance. It is these
numbers that most companies use to determine the usefulness of the gage or if
improvement is necessary. As with percentage of total variation, the numbers will
not total 100%.

How to Conduct a GR&R Study

Conducting a study for each type of part the gage will measure ensures accurate
results but takes more time than conducting one study. If you want to study the
gage with only one type of part (trade off some accuracy for speed), use the part
dimension with the smallest tolerance spread.

1. Obtain 10 parts to be measured by the gage. The parts selected should
be randomly selected from the manufacturing process. Sorting the parts
to get parts close to the tolerance or examples of largest and smallest
parts will skew the study. Picking 11 or 12 parts and measuring the
extras with the 10 required for the study will allow a quick replacement of
parts that happen to exceed the control limits.
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2. Write a part program and measure all part features (characteristics) you
wish to study. Be sure to add the tolerances for each characteristic. If
you are creating a “.QCC” file manually, select File — New Data File and
answer the Number of Dimensions question with the total number of
features being measured on the part and add the nominals and
tolerances.

3. Decide how many operators (2 or 3) will participate in the study and how
many times each operator will measure each part (2 or 3 times). More
trials and operators give more accurate results but take more time.

4. Using a Blind Sampling Technique, have each operator measure each
part the specified number of times. Make sure the measurement
considerations cited in the note below are carefully followed.

5. Run your part program and automatically collect data. If manually
entering data enter the measurement data into the grid. Make sure the
parts are in the proper order. If the computer running QC-CALC and the
gage under test are near one another, you may enter the data into QC-
CALC as the test is conducted. This will save rewriting and possible
transposition errors.

6. If desired, select the Edit Gage R & R Notes option from the Report
menu and customize the report header.

7. Select the Create Gage R&R Report option from the Report menu.

8. If desired, replace or re-measure any part that QC-CALC lists as out of
control and repeat steps 5 through 7 (replace all readings from all
operators for the questionable part). Parts that have one or more
readings that exceed the calculated control limits will trigger a warning
message. We recommend that you not use parts that exceed the control
limits, but all calculations are still valid. If you measured more than 10
parts, you may substitute one of the extra parts for the part that exceeds
the control limit, but be sure to make the substitution for all trials by all
operators for that part (the entire row in the database).

9. If you used the Save To File button then View and/or print the report you
saved to file with the View an ASCII File and Print an ASCII File options
in the utilities menus, or use a word processor of your choice to edit and
print the report.

10.6 Blind Sampling Technique

Obtain a blind sample by marking each part with a number 1 - 10 using a
permanent marker, scribe, etc. Prepare 10 pieces of masking tape with the
letters A - J. Pick the parts in a random order and cover each number with a
piece of tape so the operator cannot read the number. Next have each operator
measure each part and record the letter with the reading. Remove the tape from
the parts one at a time and copy each operator's reading for that letter into the
table for that part number. Put the tape back over the parts in a different order
and repeat the measurements and recording procedure. This process keeps the
operator's knowledge of previous readings from affecting his current reading.

All operators should measure each part in the same place each time. If the
measurement in question is the diameter of a cylinder, mark the point on the
circumference where the reading is to be taken. If the measurement is the
thickness of a block, mark a point on the block for all operators to use. Make an
exception to this rule if the gage is supposed to be finding the measurement
point, i.e., a gage that finds the minimum thickness of a block.
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11. Make an ASCII File

11.1

Introduction

The purpose of this option is to create an ASCII file from the QC-CALC database
file. The ASCII file is used with other programs or printed using the Tools - Edit
or Print an ASCII File command from the QC-CALC menu. When you choose
this menu option the QC-CALC dimension selector is displayed and you choose
which features to include in the output file.

1 1 Eield Delimeter

(" Space & Comma " Semicolon 7 Tab

— Include
¥ Today's Date ¥ Minus Tolerance W Use Saved Precision I™ Suppress Line Feed

¥ Feature Label ¥ Becord Mumbers ¥ Fail Count I~ Use Max Line Length off
W Mominal alue W Date and Time [~ Assignable Causes {32000

¥ Plus Tolerance ¥ Mumeric and Text Factors ™ Corective Actions

SAMFLE OUTPUT

3/20/2M3 -
FLab Hole Position, T Haole Position.... ... » Hole Position » 2, Hole Position » 2. Cavity Machine,Part Lot Murnber Line, Supplier Machine Type Fisture, 0
Mom,1.0000,2.0000.,... ...1.9993,4.0000

Tol+.0.0010,0.0020.... ....0.0041.0.0097

Tol- -0.0010,-0.0020,... .. -0.0041 -0.0037

00001.1.0009,1.9991 ... ... 2.0018,2.93821,1,342 22 SOUTH IBM,CMM 128 Bruce,12/12/1934 12:00:00 PO

(00002.1.0000.2.0008.... .. .2.0007.4.0015.2.1,342.22 NORTH.|EM.CMM 1 2R Bruce 12/12/1334 12:00:00 PM.0

HF Tl 4 b

Dimengions: 11 Text Factors: & Numeric Factars: 4 Recards: 100 Cancel ‘

When the dimensions are selected the form above is displayed. Using this
screen, you specify the format of the ASCII file. The Sample Output display area
at the bottom of the window shows a preview of the file you are creating. It is
used only for previewing purposes not for editing. When you are satisfied with the
file format click OK to continue or Cancel to abort.

A file dialog is displayed next to where you give the output file a name. The
available file extensions are “.txt”, “.asc”, or “.csv”. If you wish to create a file to
import into Microsoft Excel, use a file extension of .CSV for comma separated
values. Be sure to use a comma for the field separator.

Title (Optional)

You can type any string here to be used to identify the output file contents. It is
written to record 1 of the file.

Field Separator

Choose either a space ( ), comma (,), semicolon (;), or *t (TAB). QC-CALC will
use this separator as a marker to determine the beginning and the end of each
data field.

If the space character is chosen as a separator, QC-CALC will change all spaces
found in any of your titles & labels to underscores (). This is required since it is
assumed the program reading the file will confuse these extra space characters
as field separators.

Include Today's Date

Checking this box causes the current date to be recorded at the top of the data
file. The data associated with each data record is unaffected either way.
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Include Feature Label

Checking this boxwill cause the feature labels specified at file creation to appear
at the top of each column of numbers.

Include Nominal Value

When this box is checked the Nominal values for each selected feature appear
under the labels or top of each column of numbers. This reminds you of target or
expected value and may be useful with other programs.

Include Plus Tolerance

When this box is checked, the plus tolerance value for each selected feature
appears under the nominal in your output file.

Include Minus Tolerance

When this box is checked, the minus tolerance values for each selected feature
appears under the Plus Tol in your output file.

Include Record Numbers

Checking this box causes the record numbers to output on the left side of each
record. You may want this reference number to determine where you are in the
list at any time.

Include Date & Time

Checking this box causes the date & time for each record to be passed to the
output file. It is found in the right most columns.

Include Numeric and Text Factors

Checking this box causes both Numeric and Text Factors to be included in output
file.

Use Saved Precision

This option formats the output data according to the number of digits to the right
of the decimal point as specified in the Nominal section. An unchecked box
produces raw, unformatted numbers. Since round off occurs with formatted
numbers, you might consider leaving this box empty. However, when formatted
numbers are used, the column of numbers will line up uniformly.

Include Fail Count

When this box is checked, the count for the number of fails for each record
appears at the end of each row of data values.

Include Assignable Causes

When this box is checked, a reference number is exported which is a code for
the description of the assignable cause in the default assignable cause file in
your system. This file should be a common file through out your company for the
reference number and the assignable cause description to match in any
computer.

Include Corrective Actions

When this box is checked, a reference number is exported which is a code for
the description of the corrective action in the default corrective action file in your
system. This file should be a common file through out your company for the
reference number and the corrective action description to match in any computer.

Suppress Line Feed

Checking this box causes each record to terminate with a Carriage Return (CR)
as opposed to Carriage Return/Line Feed (CRLF).
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Use Max Line Length of

Type the maximum length of the records in your file. The maximum length
allowed by QC-CALC is 32000 characters. If this file will be printed on a printer,
reduce this number to ensure that the printer won't wrap.

11.2 ASCII Output Example

This file was created with the choices shown in the figure below. Note that line 2
contains an optional title; line 3 contains the Feature label; line 4, 5 & 6 have the
Nominal, Plus and Minus tolerance; and the data starts on line 7. The record
numbers on the left of the data indicate only eleven parts were stored in the
database.

2/ 23/ 01
Sanple ASCII file
FLab, X Ofset X Cl,Y Ofset Y Cl,Di ameter D Cl,Date, Fails

Nom , 1. 0000 , 2. 0000 , 3. 0000 ,

Tol +, 0. 0400 , 0. 0400 , 0.0100 ,

Tol -, - 0. 0400 ,-0.0400 ,-0.0100 |,

00001, 1. 0127 ,1.9080 ,2.9196 , 11/ 24/ 92 5:00: 00 PM 3
00002, 0. 9487 ,2.0022 , 3.0210 ,11/24/92 5:00: 00 PM 3
00003, 0. 9758 ,2.0280 , 3. 0107 , 11/ 24/ 92 5:00: 00 PM 2
00004, 1. 0100 , 2.0047 , 3.0033 , 11/ 24/ 92 5:00: 00 PM 2
00005, 0. 9998 ,2.0204 , 3. 0003 , 11/ 24/ 92 5:00: 00 PM 1
00006, 1. 0025 ,2.0168 , 3.0016 , 11/ 24/ 92 5:00: 00 PM 2
00007, 0. 9957 ,2.0290 , 3. 0002 , 11/ 24/ 92 5:00: 00 PM 3
00008, 0. 9885 ,2.0325 ,2.9995 , 11/ 24/ 92 5:00: 00 PM 2
00009, 1. 0038 ,2.0197 ,2.9994 , 11/ 24/ 92 5:00: 00 PM 1
00010, 1. 0095 ,2.0182 , 3.0007 , 11/ 24/ 92 5:00: 00 PM 2

12. Edit or Print an ASCII File

12.1 Introduction

You use this option to display ASCII files created by the Tools — Make ASCII
File option. This allows you to view the contents of the file you created before
printing it or sending it to another software package. Since QC-CALC uses the
Windows Notepad program, you may set up your page layout, select the system
printer or add minor formatting to the file. Print the file by selecting File — Print
from Notepad. This option will display any file with a file extension name of .ASC,
CSV, or TXT.

et - Notead N = =
File Edit Format View Help

[3/20/2013

FLab,X Hole Position,Y Hole Position,Z Hole Position,Line Length,Datum 1,D

Nom,1.0000,2.0000,3.0000,4.0000,5.0000,6.0000,7.0000,8. 0000,9.0000,10. 0000

Tol+,0.0010,0.0020,0.0030,0.0040,0. 0050,0. 0060,0.0070,0. 0080, 0. 0090,0. 0100

Tol-,-0.0010,-0.0020,-0.0030,-0.0040,-0.0050,-0.0060,-0.0070,-0.0080,-0. 00|
.0009,1.9991,2,9990,4.0004,4,9984,5,9999,7.0008,7.9959,9.0032,9.9959
.0000,2.0008,2.9986,4.0025,4.9966,6.0027,7.0007,7.9993,9.0046,10.001| |
.0002,1.9999,3. 0011, 3. 9986,4.9994, 5. 9985, 6. 9989, 8. 0098, 8. 9993,10. 006!
.0001,2.0009,3.0026,4.0008,4.9985, 5. 9989,7.0082,8. 0040, 9. 0055,9. 9986
.9999,1.9992,3.0004,4.0027,4.9971,6.0029,7.0010,8.0039,8.9953,10.017
.0000,1.9993,2.9996,4.0032,5.0018,5.9978,6.9987 ,7.9933,8. 9926,10. 004
.9996,2.0013,2.9976,3.9993,5.0012,5.9991,6.9942,8. 0035, 9. 0065,9. 9987
.0003,2.0014,2.9993,3.9990,5.0017,5.9937,6.9998 ,8. 0017, 8. 9944 ,10. 000
.9993,1. 9984, 3. 0009, 3.9980,5.0020,6.0008,7.0055,8. 0063, 8. 9984,9. 9976
.0005,1.9991,2, 9987 ,3.9987,5.0016,5.9984,7.0013,7.9969,9. 0060,9. 9971
.9998,2.0018,2.9987,3.9998,5.0003,6.0022,7.0040,7.9997,9. 0056,9. 9987
.0009,2.0004,2.9974,4.0015,4.9974,6.0025,6.9954,7.9951, 8. 9990,9. 9955
.0003,2.0008,2.9990,3.9955,5.0002,5.9945,6.9958,8.0015,9. 0073,9. 9992
.9999,1.9997,3.0001,4.0028,4.9987,5.9996,6.9988,7.9936,8. 9963,9. 9919
.9999,1.9988,2. 9999,3.9994,5.0011,6. 0006,6. 99597, 8.0063, 8. 9939,10. 002
.9998,1.9992,2. 9988,4. 0007,5.0011,5.9932,7.0034,7.9982,9, 0053,10. 004
.9997,1.9997,2. 9999, 3. 9990, 5. 0022, 5. 9971,7.0007,8.0014,9. 0070,10. 006
.0002,2.0000,3.0015,3.9971,5.0059,6.0007,7.0010,7.9988,9. 0077 ,9. 0985
. 0004 ,2.0002,2.9972,4.0009,5.0041,5. 9987,7.0029,8. 0029, 8. 9945,9, 9990
. 0000,2.0002,3.0014,4.0030,5.0029,5.9987,7.0024,8. 0018, 9. 0036,10. 004
.0002,1.9995,2.9992,4.0024,5.0030,5.9993,6.9973,8. 0088, 8. 9956,10. 003
. 9992,2.0000,2. 9985, 3.9984 ,4. 9995, 6. 0054,6.9990,8. 0039, 8. 9902,9. 9916

I
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13. Import ASCII File

13.1 Introduction

The purpose of this option is to import data from an ASCII text file and append
the data to an existing or new QC-CALC database. The source of the ASCII file
can be any program capable of saving characters in a delimited row/column
format. This section describes the format of the ASCII file and how to use each
screen as it appears.

13.2 Before You Begin...

You must create a new QC-CALC database before importing data. This
procedure called Creating New Files is found on page 83. The most important
answer is the number of dimensions to add into the database. The number of
dimensions is equal to the number of columns in your ASCII. If your ASCII file
contains nominals and tolerances you will not have to enter them by hand as
mentioned in the file creation process. It is assumed you have reviewed your
ASCII file and know the number of columns. Future versions of QC-CALC will
perform this function automatically.

13.3 The ASCII File Format

An ASCII text file that is to be read into QC-CALC must have a particular format.
The inspection machine or any spreadsheet program, such as Microsoft Excel,
may generate these plain text files.

13.3.1 Spreadsheet Sample

Below is an example of how a typical spreadsheet program will display the ASCII
file data. QC-CALC stores this data in much the same way. For example, let's
say this spreadsheet represents one kind of part called a ‘Widget’. This ‘Widget’
has different features that need to be inspected and are identified by the Feature
Labels in row 4. Notice how row 4 stores all of the Feature Labels for the
‘Widget’, identifying each dimension to be inspected.

A |l B c D E F 6 =

1

2 |Standard Sample File

3 |QC-Calc 20

4 [FLab ¥ Hole Position | Hole Position |Z Hole Position JLine Length |Daturn 1 |Datum 2

5 |Mom 1 2 3 4 5 5

6 |Tol+ 0.001 0.002 0.003 0.004 0.005 0.005

7 |Tok -0.001 -0.002 -0.003 -0.004 -0.005 -0.006

8 1 0.9255 1.9985 3.0024 4.0001] 50049  6.0005

9 2 1.0003 2.0002 2.9951 4.000Z) 50003 G.0009

10 3 0.9995 2.0003 3.0009 3.9992] 50005 6.0083

11 4 0.9995 1.9935 2.9999 3999 49977 59974

12 5 0.9995 1.9921 3.0006 3.9925] 50043 60002

13 5 0.9995 2 2.9955 3.9995 4995 55925
14 7 1.0005 2.0007 3.0011 4.0017] 50003 6.0029
15 g 0.99593 2.0004 3.001 3.9973]  4.9981 5.9945] -
1] 4| ST Samples 7 Tl T O
Edit | [Bum=35932 [l [NUM | oy

The Nominal value for each feature of the ‘Widget’ is stored in row 5, the Plus
Tolerance in row 6, and the Minus Tolerance in row 7. The remaining rows,
beginning at row 8, are inspection data. Each data row (also referred to as a
record) contains the inspection results of a single ‘Widget'. The ASCII data must
be in column order (each feature is a column). QC-CALC does not read Excel
spreadsheets directly,

13.3.2 ASCII Text File Sample

When the data is saved to an ASCII text file, the saving program usually removes
the extra white space. Because of this, separators (also referred to as delimiters)
must be inserted into each row where a column break occurs. In this way, when
the ASCII text file is read back into a program such as QC-CALC, the program
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can identify where a column starts and ends. This is an example of an ASCII text
file, which is being viewed with Notepad, a simple text file editor.

File Edit Format View Help

B/20,/2013 "
!Fl_ab,x Hole pPosition,yY Hole Position,Z Hole Position,Line Length,Datum 1,D;
|Nom,1.0000,2.0000,3,0000,4,0000,5.0000,6.0000,7.0000,8,0000,9.0000,10.0000|
Tol+,0.0010,0.0020,0.0030,0.0040,0. 0050,0. 0060,0.0070,0.0080,0.0090,0. 0100|
Tol-,-0.0010,-0.0020,-0.0030,-0.0040,-0.0050,-0. 0060, -0.0070,-0.0080,-0. 00|=
0001,1.0009,1.9991,2.9990,4.0004,4, 9984 ,5.9999,7.0008,7.9959,%9. 0032, 9. 9959|
0002,1.0000,2.0008,2.9985,4.0025,4.9955,5.002?,?.000?,?.9993,9.0045,10.001;!
0003,1.0002,1.9999,32.0011,3. 9986,4.9994,5.9985,6. 9989, 8. 0098 ,8. 9993 ,10. 006
0004 ,1.0001,2.0009,3.0026,4.0008,4,9985,5.9989,7.0082,8.0040,9. 0055,9. 9986
0005,0.9999,1.9992,3.0004 ,4.0027,4.9971,6.0029,7.0010,8.0039,8.9953,10. 017
0006,1.0000,1.9993,2.9996,4.0032,5.0018,5.9978,6. 9987 ,7.99332,8.9926,10. 004
0007,0.9996,2.0013,2.9976,3.9993,5.0012,5.9991,6.9%42,8.0035,9.0065,9. 3987
.0003,2.0014,2.9993,3.9990,5.0017,5.9937,6. 9998 ,8. 0017, 8. 9944 ,10. 000
.99593,1.9984,3.0009, 3. 9980,5.0020,6.0008&,7.0055,8.0063,8. 9984 ,9, 9976
.0005,1.9991,2. 9987 ,3.9587,5.0016,5.9984,7.0012,7.9969,9. 0060,9. 89971
.9998,2.0018,2. 9987 ,3. 9998, 5. 0003,6.0022,7.0049,7.9997,9. 0056, 9. 9987
.0009,2.0004,2.9974,4,0015,4.9974,6.0025,6.9954,7.9951,8.9990,9. 8955
.0003,2.0008,2. 9990, 3. 9955,5.0002,5.9945,6. 9858,8.0015,9. 0073,9. 9952
.9999,1.9997,3. 0001,4.0028,4.9987,5.9996,5. 9988 ,7.9936,8. 9963, 9. 9919
.9999,1.9988,2.9999,3,9994,5,0011,06.0006,6.9997,8.0063,8.9939,10. 002
.99%8,1.9992,2. 9988,4. 0007,5.0011,5.94932,7.0034,7.9982,9.0053,10. 004
.9997,1.9997,2. 9999, 3.9990,5.0022,5.9971,7. 0007 ,8.0014,9.0070,10. 006
.0002,2.0000,3.0015,3.9971,5.0059,6.0007,7.0010,7.9988,9.0077,9. 9985
.0004,2.0002,2.9572,4.0009,5.0041,5. 9987 ,7.0029,8.0029,8.9945,9. 99480
.0000,2.0002,3.0014,4.0030,5.0029,5.9987,7.0024,8.0018,9.0036,10. 004
.0002,1.9995,2.9992,4.0024,5.0030,5.9993,6.9573,8.0088,8.9956,10. 003
.9992,2.0000,2. 9985, 3. 9984 ,4.9995,6. 0054 ,6. 9990, 8. 0039, 8. 9902, 9. 9916

o

T i ] b

13.3.3 Delimiters in the ASCII Text File

Any given row in the ASCII file needs to contain delimiters that signify to QC-
CALC where one column ends and another begins. QC-CALC recognizes the
following as delimiters: the comma (,), space ( ), TAB (*t), and semicolon (;).

If the space character is chosen as a delimiter, all spaces in your labels or titles
must be an underscore (_) instead of a space, so that QC-CALC will not confuse
these with column delimiters. For example, MY DIMENSION NAME becomes
MY_DIMENSION_NAME. You will still need to use a space between each
complete label to tell QC-CALC where the column breaks are located. We do not
recommend using the space character.

13.3.4 Row Types in the ASCII Text File

The file may consist of different row types. The ASCII file may contain only data
or may also contain information describing the data such as Feature Labels
(descriptive names for the features), Nominals, and Tolerances. The ASCII file
must be arranged in order where all Feature Labels, Plus Tolerances, Minus
Tolerances, and Nominals (if any one or more of these exist) each take up their
own single row. For example, if Feature Labels and Nominals are included in
the file, then all of the Feature Labels will be in one row and all the Nominals will
be in another row. The Data Records cannot come before any of the other row
types and a single Data Record row contains all of the data for the inspection of
one part.
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13.3.5 Column Types
Each column in the QC-CALC database conforms to one of the following types:

1. Data: Representing the inspection results of each dimension there
can be between 1 and 3000 columns depending on the number of
features inspected on a particular part.

2. Numeric FACTORSs: Are columns that can store additional numeric
data that relates to the part being inspected. There can be between 0
and 15 columns of Numeric FACTORSs.

3. Text FACTORSs: Are similar to Numeric FACTORs. There can be
between 0 and 15 columns of Text FACTORs containing
alphanumeric data (alphabetic letters and numbers combined).

4. Date: Either the date or the date and time the part was inspected.

5. Time: The time the part was inspected.

= Note: QC-CALC stores the date and time in one column of the database. If QC-
-2 D‘ CALC detects a separate Time column, it will automatically add the Time to the
Date and show them both in a single column.

6. Fails: A column that represents the total number of out of tolerance
dimensions found within that specific record. For example, if your
part had 12 inspected features and 2 results were out of
specification, Fails will contain a 2.

13.4 Importing an ASCII Delimited Text File

13.4.1 Selecting an ASCII File to Import

After you have created the database you wish to add data to, click on Tools —
Import ASCII File from QC-CALC menu. You will see a window to select the
ASCII file you would like to import. After you have selected the ASCII file, the
next window that appears will walk you through the import process.

13.4.2 Screen One:

Use this panel to indicate rows of specific infarmation. [ie. Mominals, Tolerances, ...] — Select Delimiter
Only one Row of each tupe is allowed. Clicking in the first column on the grid wil Use this panel to select the appropriate delimiter.
display a list of pozzible row types to selct from. Al rows below the D ata Start Row

will be interpreted as data. .
i " Tab & Comma " Semicolon 7 Space

RowType | Line®| |
3/20/2013
Feature Label Raw 2 FLab # Hole Position ' Hole Position - 2 Hole Position - Line Length Datum 1 Datum 2 Datum 3 Datun 1 - |
Moriral Row Mam 1.0000 2.0000 20000 40000 50000 E0000  7.0000 g.00/=
Plus Tol Row Tok o.omo 0.0020 0.0030 00040 00050 00080 CL0070 0.00]
Mirus Tal. Row Tal 0000 -0.0020 00030 00040 000SD -0.00B0 00070 000
| oot 1.0009 1.9991 25930 40004 49934 59993 7.0002 7.99
Tancel Selection o002 1.0000 2.0002 29986 40025 49956 G007 7.0007 7.99
Mol Row 0002 1.0002 1.9939 20011 2998 49934 59935 69909 g0
Flus Tel Row 004 1.0001 2.0008 23,0026 40003 49995 59389 70002 &.00
Hinselobfad o005 0.9339 1.9992 30004 40027 48971 60029 7.0000 g0
Datn = 0o0g 1.0000 1.9993 29996 40032 B0 59978 69987 7.99
o007 0,999 20012 29976 29993 BOMZ2 59391 69942 &.00
o002 1.0002 20014 29993 29990  BOMM7 59937 69993 &.00
0009 0.9992 1.9984 20009 29380 50020 EO002  7.0055 8.0
ootn 1.0005 1.9991 29987 29997 BO0ME 59384 70013 799 _

A A AAnnn Anmn AnnnT A Annn Chnnn At T anan = A

LCancel | Bac Mewt: I

This window informs QC-CALC what kind of information is contained in each row
and how it is separated. When this window appears, the first column (Row Type)
is empty. At this point only the first 15 or so rows of data will be displayed.

Delimiter

First, select the Delimiter so data screen looks more organized. Once you tell
QC-CALC how the columns are separated, it clearly displays the columns.
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Selecting Row Types

2

Click in the first column (under the Row Type label) in a row containing
information you would like to import. A list of possible row types will appear for
you to select from. Only one of each row type may be used in the Row Type
column. It is not necessary to import all of the different row types. If you make a
mistake in your selection, simply click in that row again and choose Cancel
Selection or select any other row type you want.

The Data Start Row must be the last selection in the Row Type column because
QC-CALC assumes all rows following the Data Start Row contain data. With the
exception of data rows, a row that does not have an assigned row type next to it
will not be imported. Normally you will want to select the Feature Label Row and
the Data Start Row as the Row Types to import. When you have finished
selecting the Row Types, click the Next > button to go on to the next screen.

Nominal Row

If this row of Nominal values is imported it will overwrite the current Nominal
values in the database. Do not select this row unless you want to replace the
current Nominal values in the QC-CALC database.

Plus Tolerance Row

If Plus Tolerance values are imported they will overwrite the current Plus
Tolerance values in the database. Do not select this row unless you want to
replace the current Plus Tolerance values.

Minus Tolerance Row

If Minus Tolerance values are imported they will overwrite the current Minus
Tolerance values in the database. Do not select this row unless you want to
replace the current Minus Tolerance values.

Feature Label Row

This row should almost always be selected. QC-CALC will try to match these
Feature Labels with the Feature Labels in the active database. Therefore, a
new QC-CALC database will never have matching labels.

Data Start Row

This row and all rows following are assumed to be data. QC-CALC will not
allow any other row types to follow the Data Start Row.

Note: All of the option buttons may not be available. QC-CALC disables those
selections that are invalid delimiters for this ASCII file. Be aware that depending
on the size of the file being imported, and the speed of the computer, it may take
a few seconds to a few minutes before the third screen is shown.
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13.4.3 Screen Two:

Specification of Column Types

This window is displayed after clicking the Next > button on the first screen. The
purpose of this window is to identify the columns of the ASCII file. This is the final
screen of the Import ASCII File process. When you arrive at this screen, one of
the two following scenarios will apply:

—&ssign Calumnz -

¥ Feature 1>< Hole Position | ¢ Assignable Causes Assignable Caus = " Date gelectlD:te m
armat - -

" Murneric: Factor ]Cawty v1 " Comective Actions Corrective Actiol .1 " Time

" Tept Factor 1Line »| © Fail Count " Do Mot [mport

Do Mat Impart | ¥ Hole Position | * Hole Pasition | Z Hale Pasition | Line Length | Datum 1 | Datun 2 | Datum 3 | Datum 1-Datum2 | Chamfer Angle »
342002013 [
FLab a3 =i 't Hole Position 2 Hole Position  Line Length Daturn 1 Datum 3 Datum 1-Datum2  Chamfer Ang\e;
Mom 1.0000: 5.0000 7.0000 £.0000 s0000 |
0.0050 0.0070 0.0030 0.0030
0.0050 00080 -0.0070 -0.0080 -0.0030
49334 59333 7.0008 7.9359 9.0032
49966 BO0Z7 70007 7.9993 9.004E
49934 5O985 69929 2.0092 89933
49335 69383 70082 8.0040 9.0055
49371 BO023 7000 8.0039 89353
50018 50978 69957 7.9333 B8.9926
5002 B899 69942 2.0035 9.0085
50M7 59937 69992 2.0m7 89944
50020 BO0008  7.0055 8.0063 8.9334
5.0ME 59384 7003 7.9369 9.0080
50003  BO0Z2 70043 7.9997 9.0056

L

LCancel J <-Back Mext Finish

The Database and ASCII File Structures are the Same

Usually, when you import data to a database, the ASCII file contains the same
structure and format as the database (i.e. Feature Label names in the database
match the Feature Label names in the ASCII file). If the database structure and
the ASCII file structure are the same, and you have selected the Feature Labels
row for import (Refer to Screen One: on page 64), QC-CALC will match the
Feature Labels in the database with the Feature Labels in the ASCII file.

When QC-CALC has been successful in matching these labels, it shows the
names of the Feature Labels from the database in the header row (the top row)
above the names of the Feature Labels from the ASCII file, giving you an
indication that the database and the ASCII file contain the same information.
When QC-CALC fails to match labels between the database and the ASCII file,
the header row will contain the phrase “Do Not Import” above the Feature Labels
in the Feature Label row.

The Database and ASCII File Structures are Different

When the ASCII file and the active database have a different structure or when
you have not imported the Feature Labels row, the header row will have the
phrase “Do Not Import” above each column. This happens because QC-CALC is
unable to match the Feature Labels in the database with the Feature Labels in
the ASCII file. If this is the case, it will be necessary for you to associate each
column with the correct Column Type and Feature Label from the Assign
Columns area. To do this, perform the following three steps for each column you
want to import:

1. Click in a column that you want to import and the column is highlighted.

2. Choose the type of data in the highlighted column from the Assign
Columns area of the screen. For example, if you have a column
containing data for a particular feature, click the Feature button.

3. For Features, Numeric FACTORs, and Text FACTORS choose the
label for the matching area in the database. Click the dropdown list box
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next to the button you have selected and choose the label from the list.
For the Date column you will need to select the correct date format from
the list. For example, DMY = Day, Month, Year; YDM = Year, Day,
Month, etc.

Repeat these steps for each column you wish to import. The new column label
appears in the header row (top row) as each new column is identified using the
three steps above.

NOTE: To match all data columns in one operation, click into column 1 and
select all data columns by dragging the mouse to the right until the far right side
is reached. You may have to wiggle the mouse to force the scroll to move to the
right-most column. Now that all columns are highlighted, click the Feature button
and all labels are transferred into QC-CALC.

IX Hole Pasition vI  Assignable Causes |Assignable a vI  Date Select Date

Farmat -»
7 Mumeric Factor Cavity -1 7 Corective Actions " Time

Comective Action
" Tewt Factor |Line vI " Fajl Count " Do Mot Import

Z Hole Position | Line Length | Datum 1 | Datum 2 | Datum 3 | Datum 1 - Datum2 | Charnfer Angle | Snap Dia | Overall Length '\'_'avity | Maching | F »

atum 1 - Diab A il Lavity Machine F

W0 e O e L R =

R R A A A AU R PO SR PR PL AT PO

o

=3

Lancel | <-Back | Mests | FEinish |

If the Date, Time, or Factor information is included as shown in the above figure,
highlight each item and click the appropriate button to identify each column.

—Assign Columng

" Feature IX Hole Position vI " Assignable Causes |Assignable G vI @ yDate Select Date

Farmat -»
" Mumeric Factor " Conective Actions IConective ‘Action vI  Kime
7 Tewt Factor |Line \ vI © Fail Eount\ £ Mot Import
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13.4.4 Click the Finish Button

After you have identified all the columns to import, click the Finish button to
import the records from the ASCII file. This process may take some time
depending on the processing speed of you computer, the size of the ASCII file,
and the number of records you chose to import.
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14. Assignable Cause & Corrective Action

14.1 Introduction

The QC-CALC database saves all the part data in one record and it includes
other data such as the time & date, Factor values, and Assignable Cause and
Corrective Action codes. These assignable causes are used to trace special
events that occur to a part. The associated Corrective Actions explain what you
did to fix the Cause. To create, select, or edit the Assignable Cause File, you
select Tools — Options — Assignable Cause / Action menu.

Similar to the Assignable Cause, the Corrective Action allows you to say what
you did to fix a problem. The QC-CALC database reserves space for tagging
each part with 1 to 3 Corrective Actions. Use this option when a feature has been
corrected with a known or identified Corrective Action. By assigning a Corrective
Action to the part, you can track what was done to fix Assignable Causes.

You can add new Actions and modify old ones. The purpose of predefining
Actions is to force consistent text when identifying corrections. For example you
could say Replaced Tool or Tool Replaced. Once the Action is added you simply
pick the Action from a list.

Note: Everything discussed in this section describes the Assignable Causes.
Since the Corrective Actions operate the same we only discuss Assignable
Causes. Please apply the same understanding to Corrective Actions.

14.2 Set Assignable Cause File

14.2.1 Browse to File

QC-CALC uses two external text files to store your Assignable Cause and
Corrective Action codes. These two files should be saved on a network server
enabling all QC-CALC’s to display a standard list of Causes. You choose the
Assignable Cause file by clicking the Browse button.

14.2.2 Create New File

You can create a new file on your server by pressing the Create button to see a
file dialog box appear. Here you select the folder location and enter your file
name. Again, consider using a common name and location to ensure a
consistent list of Causes for all inspectors pick from. AssignableCauses.dat is
the default file, which is located in the QC-CALC install directory.

|_'Lyur-| | 4 e

Settings Azzignable Cause / Action
Aezighable Cause File

+ Configure Plat Settings

Ernail C:AProlink WO C-CALT 3. 4\AssignableCauses. dat Browse
Filters
Glabal Create Edit File +|Enable Agsignable Causes editing
Statistical Settings
Time Monitor Carective Action File
Update

C:APralink QO C-CALC 3. 4\Corectivedctions. dat Browse

Create Edit File /| Enable Corrective Actions editing
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14.2.3 Edit Assignable Cause File

These files are empty when you install QC- | Ml Editing Assignable Causes o
CALC but you begin adding and building your Sort List diphabetically by:

list of standard codes by clicking the Add New & Reference (" Description
Entry window. Awailsble Cauzes:

. . . . Broken Taoal - Inzert Chippad
To edit the Assignable Causes simply click the Dity Part - Part rot cleaned

Edit File button and the existing codes are
displayed allowing you to edit an old one or
add a new Cause. The reference name or
number is limited to 16 characters, and many
times this is all that is needed to define the Add new eniry
Cause. However, you can add up to 256

characters in the description. QC-CALC only =
displays the Reference text in QC-CALC Real-
Time.

14.2.4 Add New Assignable Cause

When you click Add New Entry or Edit selected entry another window is
displayed where you make your changes or add a completely new Cause.

F Bk
T

Edit the reference and description

Reference:  [Broken Tool

Description: || ngert Chipped

Ok | Lancel

Click OK to save your changes.

14.3 Assign a Cause

14.3.1 Grid View

The QC-CALC database reserves space for tagging each part with 1 to 3
Assignable Causes. While viewing the the file in Grid View, a list is available for
each item in the Assignable Causes columns. To assign a Cause in this view just
choose the appropriate item from the list.

,
[l qc-cALC SPC (3.4.10) - [Sample.ged]

!Eile Edit View Group Report Tools Window Help

| @) E(@] o T 6] Bl v @ ey 2 [@EE = 6

| SPC Subgroup Size: 5 Real-Time Subgroup Size: 1 File Path: C:WProlink \IC-CALC 3.44%Datah

Record | (1) X Hole Postion | (2) Y Hole Position | (2) Machine (1) Assignable Causel | (2) Assi
10001 1.0008 1.9881 1

2 o002 1.0000 2.0008 1

3 0003 1.0002 1.9999 1

4 0004 1.0001 2.0008 1 {1l ]

5 0005 0.9599 1.9992 1 [None

6 0006 1.0000 1.9993 1

7| o007 0.9995 2.0013 1 | |Dirty Part ]

8 0008 1.0003 20014 1

90009 0.9893 1.9984 1
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14.3.2 Plot View

When viewing the file in Plot View a Cause is assigned by right-clicking on the
corresponding point and choosing the Assign Cause item from the menu that
appears (shown to the right).

B oo s I

Edit View Group Report Tools Window Help

x| & a kel v (M| B2(EE[E]5] 2]

Deviation: 0.00095  Selected: 81 Real-Time

i| In Control MySelection ] Out of Spec MySelection ] Out of Contri

(2) Y Hole Position

Delete/Undelete Point(s)
Delete/Undelete Record(s)

Assign Cause

Assign Corrective Action

Add/Remove RangeChart

Recalculate Dimensions for Selected Points
Recalculate All Points in View

Create Filter...

Assign Notes..,

Edit Notes..,
Quick Stats

Plot Properties
Point Properties

The screen below is displayed and you select one of the predefined Causes from
the list. Now click the Assign Cause button to add the Cause to the part and
click OK. Whenever the mouse floats over this point again, the tool tip pops up
with the text describing the Cause.

i Currently assigned corrective actions

i Sort List Alphabetically by: ——

' Reference

" Description

Awailable Causes: —

Edit zelected entry

Feasonz for assigning -

Paints __|Reasans
Manually &zsigned

~bzzigned Causes:

Broken Tool - Inzert Chipped

Add new entry I~ Mark Record az Deleted

LCancel ‘

Note: You can add new Causes to the list much like the discussion on the
previous page. There is a button to Edit or Add New Causes.

sl

\
i

Tip: Each Cause you add to the file has an internal number from 1 to xxx.
Only the number is saved in your .QCC file. This means you cannot delete an

= entry since the numbers representing each Cause would be off by one. However,

you can edit the Causes.
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15. Record Filters - Details

15.1 Introduction

This section contains the details of the Record Filter system used throughout
QC-CALC. There are many options available and this expanded section was
added to improve your understanding of this important subject. We create new
filter files, add new filter criteria to existing files, and provide examples.

15.2 Creating a New Filter File

Select Tools — Options — Filter Settings to display the Filter file area. All filters
are saved in files and QC-CALC’s default filter file is DEFAULT.QCF which is the
active filter when you start. You can create a new file by clicking the Create
Filter File button. Enter a name in the file dialog box and you have a new —
empty filter file. A filter file is where your filter criteria are stored for future
retrieval.

One reason for creating multiple filter files would be to categorize filters for
certain applications. For example, let's assume you have a 64-cavity mold and
you want to create and save filters called Cavity 1, Cavity 2, through Cavity 64.
You decide to save this set of filters on your local server in a file called Cavities.
This organizes your filters and makes them available to all QC-CALC’s within
your facility. You can continue to make many filter files for every application.

f- "option =

Settings Filt=rs
Assignable Cause / Action Filter S ettings

= ED"‘“IQ“"E Plot Settings Filter File C:MProlink G C-CALT 3 44FiltershD efault. gof Erowse
i

ol Filter Diay Option Sunday
Statistical Settings
Time Maritar

Update Enable s=arch limiting

Drefaul raxirum records o return =00

Filter Association
Associate Record Filker with a File or Group

| Associate Dimension Filter with a Fils or Group

Filter "window Toolbars
Fiecord Filkers

< Allowe Add/E dit/Delete

Dimension Filters
< Allove AddAE dit/Delete

15.2.1 Filter Day Option

QC-CALC has buiilt-in filters such as TODAY, THIS-WEEK, LAST-WEEK, LAST-
YEAR, etc to help you with date related filters. This type of filter returns the
correct date without having to know the exact dates for the week, month, or year.
These filters produce variable results allowing you to reuse a filter without having
to edit it. Since the first weekday can be defined differently, you have the option
of choosing which day of the week begins the week.

15.2.2 Default maximum records to return

This option controls the total number of records returned from any filter. This
value cannot be larger than the maximum number of records allowed in the
database (2,000,000). This is just a default value. Each record filter has separate
settings to control the amount of data returned for that specific filter.

15.2.3 Enable search limiting

Once this option is enabled you can limit how many records will be searched for
results that match the filter criteria by entering the Max records to search in the
box. If this setting is not used then all records in the .qcc file will be searched
regardless of how long this search may take.
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15.2.4 Global Filters

As you create and use filters you may find you want your filters to be available for
all parts you inspect. This global concept is useful because you only have to
create one filter and it is useful for all parts. However, the number of filters shown
in the filter selector may become overwhelming and you may want to reduce this
list. You can associate each filter with an individual part or associate it with all
QC-CALC files. Click the Associate Record Filter with a File or Group to
reduce the filter's range of use to the currently active QCC file. Uncheck this
checkbox to make the filter available for all QCC files. This concept can be
applied to dimension filters which are located under the record filter.

15.3 Create a New Filter

15.3.1 Introduction

When you click the Edit a Filter button the filter editor is displayed. To create a
new filter, enter a name below the Add New Filter Name caption shown in the
top left hand corner. Choose a name for the filter and click Add>>.

Add Mew Filter Mame Select Fileer to Edit [relete filter
| Add » THIS_WEEK. - << Delete
Criteria
* = A W | Max records to retum 300
andior | Fiter On iz (not) Comparison Lower Limit and  Upper Limit )

Date only is = THIS-WEEK

“rour criteria looks 0K

| Apply | Ok | | Cancel |

To edit an existing filter, select the filter's name from the Select Filter to Edit list,
then edit the filter contents in the Criteria frame. Once you have modified your
filter, click OK and your changes are saved.

15.3.2 Deleting a Filter

Just to the right of the Select Filter to Edit list is the Delete Filter button.
Clicking this button removes the currently selected filter from the list. A dialog box
is displayed asking you to verify your choice.

15.3.3 Max Records to Return

The Max records to return option allows you to stop running the filter after a
certain number of results have been found. As your QCC files grow, filters will
slow down since they have to search through more and more records. This
feature allows you to set a governor on the number of results so the filter stops
running after x number of records have been returned. The default value for this
is set in Tools — Options — Filters. In this screen, you can choose to not govern
the query at all, set your own value, or leave it as the default value.

15.3.4 Entering Criteria

In the middle of the filter editor is the Criteria frame where your filter is created
and edited. The choices you make for the items in this frame affect the data you
see and any reports you run. The Filter On list contains all the possible types of
information QC-CALC uses as a filter.

From the Select Filter to Edit list pick the filter name you wish to begin editing.
Clicking the Append button adds new criteria to the end of the filter. Clicking the
Remove button removes the currently selected criteria record. You can use the N\
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and V buttons to move criteria up and down respectively to change the selection
process of the filter.

15.3.5 Filter Criteria

The design of the filter criteria is setup to create a “man readable” sentence as
the filter. As you select the fields in this row think about what the sentence is
saying and the filter technique should be clear. For example, it should be obvious
what you are trying to obtain when the filter reads Lot is between 22 and 23 or
maybe Date only is = THIS WEEK. A combined example might be:

and

Lot is between 22 and 23
Date only is = THIS WEEK

15.3.6 Criteria Field Explained

And/or

(&)

Filter On

is (not)

Comparison

Lower Limit

And

Upper Limit

When you enter more than one criteria (line) you can specify how
the given criteria is combined with those before it. AND means both
criteria have to be satisfied for a record to be included. OR means if
either of the criteria are satisfied the record will be included. Use
parenthesis for grouping criteria when using complex filters to
ensure criteria is combined in a manner you’d expect. When you
have two or more record criteria in the filter you can switch between
And and Or by clicking on the word and a Drop-down list provides
your choice.

Parentheses are used to specify the beginning or end of a criteria
group. Grouped criteria are first evaluated together before it's
combined with other criteria. The examples at the end of this
appendix should clarify the use of parentheses.

This is the list of items QC-CALC provides to build your filters. You
select the Filter On item and add the range of acceptable values. A
full definition of each item follows this section.

This option allows you to specify whether you want to include
records that match this criteria or exclude them. e.g. Lot is = 22
versus Lot is not = 22.

This portion of the criteria specifies how the data in the searched
record will be compared to your criteria. “=", “>”, “>=" “<” and “<="
have the standard meaning, “BETWEEN” lets you specify an
inclusive range in which the data must fall to satisfy this criteria.
“LIKE” lets you use wildcards to do pattern matching against your
data: “*” matches zero or more characters, “?” matches a single

character, and “#” matches a single digit. e.g.

Record number is LIKE 5  returns record 5 only
Record number is LIKE *5 returns all records ending with 5
Record number is LIKE *5* returns all records containing a 5

Operator is LIKE Laura returns all cases of LAURA
Lot is LIKE 2# returns any Lot in the range of 20 — 29
Lot is LIKE ?57? returns Lots with a 5 in the tens column

This is where you specify the lowest acceptable value of the
searched record. It can be the only portion of the filter if you are
searching for a single item such as Lot is = 22. This field can also
contain special keywords selected from its own Drop-down list.

This is an un-editable field and its only purpose is to make the
criteria easier to read. The word “and” is displayed if you select
BETWEEN as the comparison type.

This field specifies the upper limit for the range if you select
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BETWEEN as the comparison type. It is un-editable otherwise.

15.3.1 Filter On Explained

The Filter On column is a list containing several possible values. Each of these
keywords is detailed here. Keep in mind the Filter On items also have special
keywords you can use instead of filtering on just a number or text. These values
are summarized in the table below with details following:

Filter On Enter or Special Key Words

Record Number number LAST N RECORDS

Date Only number TODAY, LAST_WEEK, etc.

Time Only number

Date & Time number

Number of Fails number

Day of the Week MONDAY, TUESDAY, etc.
Assignable Cause or TRUE or FALSE only

Corrective Action TRUE or FALSE only

Numeric Factors number LATEST_VALUE or ASK_VALUE
Text Factors number/text | LATEST_VALUE or ASK_VALUE
Features number

Filter On Details

Record Number

Date Only

Time Only

Date and Time

Number of Fails

Day of Week

Assignable Cause
or
Corrective Action

Using this keyword lets you filter based on the QC-CALC record
numbers. You can specify the range of records by entering a
Lower and Upper Limit. You can also select the LAST-N-RECS
in the Lower Limit column where this word has been added by
QC-CALC. Use this keyword as a variable whenever you wish
the newest X records to always be returned from the end of the
database. You will be prompted for the value of N.

Using this keyword allows you to ignore the time portion
associated with a date. It also lets you specify special keywords
such as TODAY, YESTERDAY, THIS-WEEK, THIS-MONTH,
THIS-YEAR, LAST-WEEK, LAST-MONTH, and LAST-YEAR.
These special keywords let you create a filter that is timeless so
when you create your reports for last week’s work you can
always use the same filter without having to know the actual
dates of that week.

Using this keyword lets you specify the time of day the part was
received. There are no keywords associated with time.

This keyword lets you specify both the date and the time the
part was received.

Each part stored in the QC-CALC database has a fail count
saved with it. This keyword allows you to filter on the number of
failed features within a part. For example, you can build a filter
that only reports the parts containing bad features. The filter
would read: Number of Fails is > 0

This keyword allows you to specify the day of the week the part
was received. The possible values are SUNDAY — SATURDAY.
These values are supplied in the Drop-down list and cannot be
entered by you.

This keyword allows you to specify whether the part has an
Assignable Cause or a Corrective Action associated with it. The
only possible values are TRUE or FALSE. You can filter all
parts that have Causes or Actions assigned to them.
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Numeric Factor

Text Factor

Feature

Each part saved in the database has Factors saved with it. This
keyword lets you specify the value a Numeric Factor equals to
satisfy the criteria. There are two special keywords to discuss
for the Numeric Factor and they are:

LATEST-VALUE - Only parts having the same Numeric Factor
as the most recently received part satisfy this criteria. This filter
keyword is very important since it allows for dynamic filtering.
For example, let's say you are inspecting plastic parts made in
a 16 cavity mold and you want to filter on the part just
inspected. Normally you would create 16 different filters labeled
Cavity 1 through Cavity 16. To filter on each cavity you would
click on each filter and instantly see the parts made in Cavity 1.
This can be tedious because it is a manual task that humans
must perform.

The LATEST-VALUE keyword allows QC-CALC to filter on the
part just received from the inspection equipment. What this
means is you can request QC-CALC to automatically filter on
the current cavity without touching the filters. This is a very
useful tool when full automation is in use. When a problem
occurs you know immediately which cavity caused the issue.

ASK-VALUE - This keyword is preloaded into the Lower Limit
field to assist you with quick lookups. When you click a filter
containing this keyword, QC-CALC asks you to supply the filter
value. For example, let's say you have a 64-cavity mold and
you do not want to create 64 separate filters. You can create a
filter containing a value of ASK-VALUE. The filter might read:

Cavity is = ASK-VALUE

To activate the filter, click on the name and a dialog box asks
for the Cavity number and your data is filtered using that value.

The Text Factors are the same as the Numeric Factors but they
allow you to enter text as a value. Please read the definition on
Numeric Factors to gain an understanding of Text Factor Filter
use.

You can specify the value of any feature in the database by
selecting the feature number. You then specify the allowable
range for the feature. You might use this to find all parts within
the last 100 inspected parts with a feature exceeding a
particular value.

15.3.2 Filter Examples:

The following set of examples is supplied to increase your understanding of the
QC-CALC filter use.

Example #1

Show only the last 20 records:

andfar | [ Filter On: iz [hot] | Comparizan: | Lower Limit: and | Upper Linit:
Record Mumber is = LAST-20-RECS
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Example #2
Show only records received yesterday:

and/for | [ Filter Ory; iz [not] | Companzor: | Lower Limit: and | Upper Limit:
Date only iz = YESTERDAY
Example #3

Assuming Text Factor 5 holds the operator's name, show parts measured by all
operators whose names are between “B” and “G” alphabetically:

anddor | [ Filter Qry; iz [not] | Comparizorn; | Lower Limit; and | Upper Limit:
Test Factor 5 - Operator s BET'WEEM |B and | G
Example #4
Show only records with odd record numbers (ending in 1, 3, 5, 7, or 9):
anddor | [ Filter Ot iz [hot] | Comparizan: | Lower Liit: and | Upper Limit:
Record Murmber is LIKE 1
of Fecord Murber is LIKE “3
or Record Murmber is LIKE *B
ar Fecard Mumber is LIKE 7
or Record Murmber is LIKE *3 -
Example #5

Assuming you have multiple machines collecting data to the same file and storing
the machine ID in Numeric Factor 2, show only parts collected from the machine
that sent the last part.

andfor | [ Filter Om: iz [naot] | Comparizan: | Lawer Lirnit: and | Upper Limit:
Wumeric Factor 2 - Maching [ = LATEST-/ALUE
Example #6

Show parts from this week that had at least one feature out of spec.

anddor | [ Filter Or; iz [not] | Comparson: | Lower Limit; and | Upper Limit;
Diate only [ = THISAEEE.

and Mumber of failz is »= 1

Example #7

Assuming Text Factor 5 contains the operator's name and Numeric Factor 2
contains Machine, show parts measured last month, on the 2nd shift (between
3pm and 10pm), on machines 1 or 3, measured by Bob or John.

and/or | [ Filter O iz [not] | Comparnizon: | Lower Limit: and | Upper Limit:
Date only i3 = LAST-MOMTH
and Time only [ BET'WEEM |03:00:00 Pk and | 10:00:00 Phd
and [ Mumernic Factor 2 - Machine i3 = 1
of Murneric Factor 2 - Machine iz = 3
and [ Test Factor 5 - Operator i3 = BOR
or Test Factar 5 - Operator iz = JOHM
Example #8

Assuming Text Factor 5 holds the operator's name, show parts measured by
operators other than Bob, which had at least 1 feature out of spec and did not
have an Assignable Cause or Corrective Action assigned to them:

anddor | [ Filter Ory; 1z [mot] | Companzon; | Lower Limit; and | Upper Limit:
Aszignable Causzes or Comective Ac|is = FALSE

and MNurnber of Fails is »= 1

and Test Factar 5 - Operator iz hot = BOB
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16. Right Mouse Menu Definition (Grid View)

16.1 Introduction

As with most Windows programs, the right mouse button usually has hidden
options. If you Right Click the mouse when it is over the data screen, a special
menu pops up with a variety of options. This type of interface allows you to select
data with the mouse before activating the menu. For example, if you want to
delete a data point but leave it in the database (ignore it) you could right click the
value on screen and select the Delete/Undelete Point(s) menu and your action

is recorded. Each menu item is discussed in this section.

16.1.1 Copy / Paste

As with all Windows programs QC-CALC allows you to Cut, Copy, and Paste
data from and to other Windows programs. You make your selection using the
usual click and drag and then press Ctrl C to copy and Ctrl V to paste.

16.1.2 Paste Special

Use this menu to transfer copied data from the clipboard to the active database
file when the separator is something other than a TAB character. When you copy
the numbers into the clipboard, note the character that separates the values. This

might be a comma, semicolon, <space> character, etc.

Highlight the QC-CALC rows and columns where you wish to paste and click the
right mouse button. After selecting Paste Special, choose or enter the character
separator and click OK. If you do not highlight enough rows and columns, some
of your data will not be copied so select more rows and columns than you need.

The clipboard data is transferred into the QC-CALC database.
16.1.3 Sort Records

Use this menu option to sort the records by the column your cursor is located in.
Your sorting choices are ascending (First to Last), descending (Last to First), or
Order Received (original order). This sort order is remembered when you leave
QC-CALC and return. Statistically, this may not be the correct method to use but
it is available for special cases. The sort order is only in effect when the data is
viewed in table form (Grid View). If you change to Plot View chronological order

is enforced.

Sort Example

The next figure shows the same data in a Raw Data w/ Outlier Detect report.

Raw Data

1453
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Data in Received Order

Raw Data
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Same Data in Ascending Order

Raw Data
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Same Data in Descending Order
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16.1.4 Sort Dimension Labels

Similar to sorting records, this menu option sorts the dimensions (columns) in the
file. Sorting options are ascending (alphabetical first to last), descending
(alphabetical last to first) or order received (the original order of the dimensions).
This is a convenient way to move similarily named dimensions close to one
another for comparison. The sort order is only in effect when the data is viewed
in table form. If you change to Plot View the order originally received is restored.

16.1.5 Fill

The Fill option helps you quickly fill a block of numbers with the same value. Fill
will not fill records excluded by a filter and will not add new records. You must
enter records manually in one column before you can fill in other columns.

To use the Fill option, enter the value you want to fill in a cell and then highlight
that cell plus the cells to be filled with this value.

;_;QF\IE Edit View Group Report Tools Window Help = | = %
| 0| Gal@| x| v [[a a| v m(m|e|o] 2

SPC Subgroup Size: 5 Real-Time Subgroup Size: 1 File Path: C:AProlink W OC-CALC 344D atab

| ['Recora [ (1) X Hole Postion_ (2) ¥ Hole Postion | () Z ok Posiion | (4) Line Lengtn | (5) Datum 1 (5) Datumz |

1 | 1.9981 | zm0e0 | 40004 49984 5.9988
2 ? = ] 4.9966 £.0027
: Copy
3 49954 5.9985
s Paste 49985 59988
5 Paste Special... 49971 6.0029
50006 5.0018 £.3973
7| o007 4 Sort Records k. 5.0012 5.9991
| 8/ 0008 E Sort Dimension Labels 3 5.0017 5.9837
ol 0009 4 —=aonan & qo08
10/ 0010 i Fill » Right 99648
Moo Left 0022
12 o012 ] Add ecord i o025
130013 1 Delete/Undelete Point(s) . G945
D
14 o014 4 Delete/Undelete Record(s) 241 19996
15 0015 4 ) BLK] 5.0006
T ! Update Number of Fails 00T 5
47 o017 { Recalculate Dimensions for Selected Record(s) 50022 5.9971
| 180018 I Create Filter.. 5.0059 6.0007
{ 3 3
18 o018 i Nibkes.. 5.0041 £.9887
20/ 0020 ’ 50028 5.9987
e —i Edit Notes., = anan & nnna

< - i b
| Quick Stats

Last Written Record: mh Records Sorted By: {Ascending) l

Now click the right mouse button and pick menus Fill - Down or Right etc, and
the value is written into the database. In the example above, we entered 3.5 in
record 2, selected cells 2 through 8, and then chose Fill — Down. This caused
3.5 to fill all selected cells.

16.1.6 Add Record

Use this menu to add a record to the active database file. This provides a means
to start inserting blank or empty data records. QC-CALC Real-Time adds data
and records automatically so normally you should not require this menu. If you
are adding records manually, press the ENTER key as you enter numbers in a
column. The records are added automatically for you when the ENTER key is
used.

16.1.7 Delete/Undelete Point(s)

Use this menu option to mark points as deleted. Once a data point is deleted it is
shown both in the grid and in a graph as a different color (gold). Deleted Points
are not removed completely from the database but they are not used in any
calculations. Then if you decide to keep the data point you may select Edit —
Delete/Undelete Point(s) again to restore the data point.

16.1.8 Delete/Undelete Record(s)

Use this menu option to mark a record or records for deletion. This is similar to
the Delete Point except the entire part (record) is removed from all calculations.
The data is not permanently deleted, it is only marked for deletion and changes
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color to indicate its removal. You may undelete any record or records by pressing
the Delete key where the cursor is current positioned. This returns all deleted
records back to normal. To fully delete the data points mark them for deletion and
then select File — Compact Database.

16.1.9 Update Number of Fails

The last item (extreme right column) in every QC-CALC database contains a
count of the failed features within each record (part). If you edit any data values
this count may become inaccurate. This option compares each feature to its
Upper and Lower Specification Limits and updates this count for you. Therefore,
it updates the total number of dimensions that have measurements outside of the
tolerance limits within each record.

16.1.10 Recalculate Dimensions for Selected Record(s)

If calculated dimensions are being used in the active database and new records
are added, this option uses the equation and writes the solution into all new
calculated records.

16.1.11 Create Filter

This is a quick method of creating a record filter visually. You select the records
of interest, right click the mouse and choose this option. QC-CALC asks for a
name and presents the filter editor. If the filter is what you want, click OK and
your filter is created.

Vs

\\/

| TIP: You must select the entire record by clicking in the Record column!

16.1.12 Assign Notes

For details see the Data Notes J section on page 126.

16.1.13 Edit Notes

After assigning a note to a point, you can right-click on the same point and use
the Edit Notes menu to edit the note previously entered.

16.1.14 QUiCk Stats Quick Stats ? x
This option presents a quick list of on-screen | “lcCliEilll Y ok Poston

Sample Size | 15

calculations based on the highlighted data you see in Cok | 051
the grid of numbers. Select a group of points in the Cpk Lower | 0.65
active database file and then choose this menu option. Cg‘;k”;:‘; L
A pop-up screen will show the calculated information. Cp | 083
Normally, you only select (highlight) one column at a Cpm | 0.63
time since crossing columns may yield numbers of e
different magnitude. Max | 2001625

Range | 0.00338%1
Sigma | 0.0010538
Sigma By R | N/A
Data Normal | Yes
Short-Term Sigma | 0.0011031
Short-Term Cp | 0.6
Short-Term Cpk | 0.58
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17. Security Passwords

17.1 Introduction

Password protection is provided to limit the functionality of QC-CALC to
unauthorized employees. If you want to limit access to specific areas of QC-
CALC simply lock the menu choice for each item. When a menu is locked, it
appears “grayed out” in the menu list. To limit the functionality of QC-CALC SPC
select the Tools — Password. The Tools menu and the Password menu within
the Tools menu cannot be locked. This is to ensure access to the password
protection at all times.

17.2 Establishing your Initial Password

When QC-CALC is first installed, Change Password is the only menu option
available. The first time this menu option is selected a dialog box appears asking
for a password. Enter the first 4 or 5 digits of the PSN (Prolink Serial Number) for
the copy of QC-CALC you are running. This number can be found by selecting
the Help — About menu. Once you successfully enter the serial number you
must establish your own password by following the normal change password
procedure. Once a password is established the serial number no longer applies
to any of the requests for a password. This procedure prevents inadvertent
setting of the initial password by unauthorized personnel.

17.3 Lock/Unlock Menus

The Tools — Password — Lock Menus option toggles between “Lock Menus”
and “Unlock Menus.” When this option is selected a dialog box appears asking
for the password. Enter your password in the space provided and click OK. A
message appears indicating the appropriate action happened. When you choose
to Lock Menus, all menus you chose to lock out in the Configure Menus to
Lock area still appear but are grayed out so they cannot be accessed. When you
choose Unlock Menus, the entire QC-CALC program is available to all users no
matter which menus were locked. It should be noted that if you activate the Lock
Menus option and do not select individual menus to lock out, the entire program
is still completely open.

17.4 Configure Menus to Lock

This menu option is used to establish which menus [l scicct Menus =)
you want disabled when the Lock Menus option is S S
chosen. In this example, the Modify Database, Menu ltem

Delete File, and Edit — Nominals and Tolerances o Newn,

are locked. bz Opens

-+ Copy...

This option is not available while the menus are
locked. When you select Configure Menus to Lock -
a dialog box appears prompting you for a password. =

Enter the password and click the OK button. Next, a ‘o Purge...

dialog box appears with a list of menus available to e Purge Mulliple Files...
lock. Use the mouse to select the items you wish to gﬁ:ﬁa&ﬁf&a&;l_nmem
be disabled by clicking on the items in the list. - Esit

Multiple items are selected by holding down the - Edit =
control or shift keys while clicking. Once all the [ FESEEIEECEREEEECE
menus are selected click the OK button to commit
your selection. Clicking the Cancel button will retain
the previous selection.

LCancel
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One thing to remember when locking menus involves the Exit menu in both QC-
CALC SPC and QC-CALC SPC. The File — Exit menu may be disabled to
prevent an inadvertent exit, but the Windows Control Menu (The “x” in the upper
right hand corner of the form) is still available. Users will be required to enter the
password in order to exit if they click the “X” while the Exit menu is locked.

17.5 Change Password

When this menu item is selected a dialog box appears prompting you for the
existing password. Enter your password in the space provided and click the OK
button. A second dialog box appears to confirm your new password. Enter your
new password in both places and click the OK button. A message appears
indicating you successfully changed your password. Clicking the Cancel button
at any point in the procedure brings you back to the main QC-CALC screen and
the old password remains in effect.

17.6 Logout

To avoid being asked for the password multiple times as you move from the
various password options, you have the ability to choose the Keep me logged in
option. When this option is checked you will no longer be asked to enter your
password each time you use one of the items in the Password area. Your
Password will be remembered until you choose the Tools — Options -
Password — Logout menu. It is critical to remember to use the Logout menu
when you have finished, otherwise anyone will be able to control the Password
Protection area.
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18. Creating New Files

18.1 Introduction

The File — New menu is used to create a new QC-CALC database when you
want to manually enter data, otherwise new files are automatically created by
QC-CALC Real-Time. You name the file and tell QC-CALC the number of
features in each record and the maximum number of records in the file. Since
most people use QC-CALC to analyze manufactured parts inspected on CMMs
or Video CMMs, the Part Program Name is used to identify the QC-CALC file.
Records identify the Parts in a file and Dimensions to identify the number of
features on each part. Keep these definitions in mind when answering the

questions.
= Note: If you purchased QC-CALC to be used with inspection equipment, please
= refer to the machine-specific section printed on gray paper found in the beginning

of this manual. Follow the instructions there for creating new files.

18.2 Overview

To manually create a QC-CALC database you perform the same steps QC-CALC

Real-Time performs but much slower. These steps include:

1. Select the File — New menu and enter the name of the file.

2. Answer the Database Settings describing what you want in the file.
3. Enter Nominals & Tolerances, Labels, Precision etc. for each feature.

4. Enter the Raw Data.
18.3 File — New

After you select the File — New menu, a file dialog box is displayed and you
select the drive, path and enter the file name for the new QC-CALC file. Click the

OK button and an empty database is created.

File Craation Defaults - Databaze Settings
Mumber of...

Records per File [1-2,000,000] 2000000 Test Factor width [1-50]

Mumber of Mon-tachine Dimensions Subgroup Size

FRestore Defaults QK I

Foimat Settings 5 w| Mumeric Factars 12 w| Assignable Cauzes
5 w| TeuxtFactors 12 v] Corective Actions

Mumber of Records per File- Teut Factor 'Width [in characters)

Manual [1-1000] 4 L} v] Historical Analysiz
Calculated (0-1000] '—D‘ m Real-Time Analysis

LCancel
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18.3.1 Database Settings Tab

Number of...

Numeric or Text Factors

With each inspected part, QC-CALC saves the time, date, and any Factor
values you add. You can use these Factors to tag each part with additional
information that is not a measured value. For example, you can use Numeric
Factor 1 to store the Machine Number, or Text Factor 1 to store the Operator
Name. You use this non-measurement data to filter your records so you are
reporting a subset of data that interests you. You may assign up to 15 of
each type of factor to every part that you save in the database. The default is
5 each.

Assignable Causes or Corrective Actions

Choose the number of Assignable Cause columns to include in the database.
This is the number of unique Causes you can add to any part. Usually you
only need 1 but the limit is 3.

Number of Records per File

Since each record of a QC-CALC file is the data collected for one part, the
number of records is the maximum number of parts to be stored. Enter the
maximum number of records you want in this file. You can increase the
maximum number of parts later by using the File — Modify Database Structure
menu.

Text Factor Width

This is the maximum number of characters allowed for Text Factors. The default
is 20 characters per value.

Number of Non-Machine Dimensions

Manual

As mentioned above, each database file is generally one part type and each
part has a fixed number of measured features. Enter the number of
measured features on this part. For example, if you are measuring and
recording four features on your parts, enter a 4 here. When the file is
completed you are presented with a grid containing four columns where your
data in entered.

Calculated

A calculated dimension is one that you do not enter the data for but instead it
calculates its own values based on an equation. For example, you could add
dimension 1 & 2 together to obtain dimension 5. More details are available in
the section called Calculated Dimensions on page 98.

Subgroup Size

Historical Analysis

This controls the number of data points that make up a subgroup on the
control charts. The minimum subgroup size is 2 and the maximum is 25.

Real-Time Analysis

This controls the number of data points that make up a subgroup (or points)
on the graphs in QC-CALC Real-Time. The minimum value allowed to
produce a graph of raw data is 1 and the maximum is 20. However, since this
is a manually created database, this value is not very important.
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18.3.2 Format Settings Tab

Circular Database

This field tells QC-CALC what to do when the data file becomes full. It only
applies to Real-Time inspections. If the file is circular, QC-CALC automatically
wraps around from the largest record back to the first record and begins writing
over the old data. For more details on Circular, please consult the QC-CALC
Real-Time training manual.

File Creation Defaults - Format Settings
Circular Database? Decimal Precizion

- es 4 v] Actuals
* Mo i] vi Humeric Factars

Al Lirnits Contral Limits

I~ Auto Calculate Set as % of Tolerance

Dezcription

File Deseription My Special Part File

FRestore Defaults Ok | LCancel

Decimal Precision

Actuals

Enter the number of places needed to the right of the decimal point. If you
enter a four, your format will be nnn.nnnn. If you enter a three, your format
will be nnnn.nnn. You can change each feature’s precision after the file is
created in the Edit — Nominals & Tolerances section.

Numeric Factors

The Decimal Precision set here is used as the default precision for all
Numeric Factors. Zero or no decimal place is normal since most use the
factors for items such as Lot, Cavity, Machine numbers.

All Limits — Auto Calculate

This option is not available for files created by QC-CALC SPC.

Control Limits

Default settings for Control Limits only apply to Real-Time inspections. The Real-
Time XBar charts are displayed in green rectangles with the center based on the
feature’s nominal value. Setting the Control Limits as a percent of tolerance gives
you an approximate location to place the yellow dashed control lines based on
the nominal and tolerance values. A suggested value to enter is 80%. This
moves your control lines to something less than your specification limits. Once
you have entered data and your process is in control you should calculate and
save real control limits over these “best guess” numbers.

File Description

Use this field to assign a descriptive name to the file. You can use up to 32
characters. This description is displayed in the reports.
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18.3.3 Complete the file Create

Now that you've entered all of the values into the create window, click the OK
button to create your file. Next we will add the nominal information.

18.4 Enter Nominals & Tolerances

18.4.1 Introduction

The next step after creating your new file is entering all of the Nominals and
Tolerances for the dimensions within the file. The Edit — Nominals and
Tolerances menu is used for this. You can see each feature in the list on the left
that we created. A database file can contain up to 3000 separate dimensions or
features. The number of dimensions contained in the file was selected by you
during file creation process. Additional parameters stored with each dimension
can be accessed and edited using this option. The statistical analysis portion of
QC-CALC uses these additional parameters.

[l C:\Prolink\QC-CALC 34\Data\Training File.Qc =)
 Select Dimension(z) 1 s 1
=] Dimensions
Feature Label - 32 Characters Max [ty Circle
(Z_I Haual Dfm i Dirmenzion [nfarmation Jextra info about thiz feature
(33 Manual Dim 3
(4} Manual Dim 4 Dimengion Sounce - 64 Characters May {source for the feature here
[# Numeric Factors
[ Text Factors Feature Source 1 banual LJ
+| Assignable Causes Marninal Yale |1 0
# Corrective Actions
Plus Tolerance 10.015
Minug Tolerance i-D. 05
Mumber of Decimal Places {4
Calculation |N ane
Tolerance Type lBiIaleraI L]
Prevvent Nominal Update [

To edit each feature click on the label in the left window and all of its settings are
displayed on the right side. We will describe these settings next. if you have
common values on some features, highlight as many features as you want, edit
the common values and press the Apply Changes To Selected button. For
example, if all of your tolerances are 0.005 highlight everything and enter the
number once and press the Apply Changes to Selection button.

18.4.2 Feature Label

Use this label to describe the dimension so you’ll recognize each feature in your
SPC reports. Up to 32 alphanumeric characters can be used. The default label is
ManualDim1 but we edited this example to MyCircle.

18.4.3 Dimension Information

This is an area that is available to store additional information about this feature.
You might want to describe how this feature is measured for example. This area
holds up to 255 characters.

18.4.4 Dimension Source

This area is used to store the information about the machine that created this
feature. You can store up to 64 characters describing the Dimension Source.
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18.4.5 Feature Source

The term “source” describes where the data is coming from. There are 3 sources
of data in QC-CALC and they are:

Machine Data is received from an inspection machine automatically.

Data is entered manually (by you) which is the purpose of this

Manual i
section of the manual.

Data is calculated based on mathematical equations. See

Calculated Calculated Dimensions on page 98.

You should choose Manual since this exercise explains how to create files
manually instead of using automatic equipment.

18.4.6 Nominal Value
This is the target value of the dimension. In our example, we entered a decimal
value of 1.0000.

18.4.7 Plus Tolerance

This value, when added to the Nominal creates the Upper Specification Limit
(USL) used throughout the program. All values that exceed the USL are
considered “out of spec”. In our example, we entered 0.05 for both the plus and
minus tol.

18.4.8 Minus Tolerance

This value, when added to the Nominal creates the Lower Specification Limit
(LSL) used throughout the program. All values smaller than the LSL are
considered “out of spec”. Normally, this number has a minus sign in front of it.

Note: If both tolerance values are on one side of the nominal, both may be
positive or both may be negative. See the example below.

-l

NOMINAL LOWERTOL UPPERTOL
1.00 +.001 +.005
1.00 -.005 -.001

If you forget to enter the tolerance values on a feature, QC-CALC will enter +/-
0.000050. In all cases, the Minus Tolerance is always added to nominal to create
the Lower Specification Limit. If a zero is entered here, the feature is considered
single sided.

18.4.9 Number of Decimal Places

Enter the number of decimal places (to the right of the decimal) to display for this
dimension. QC-CALC uses this parameter when outputting and displaying data
and analysis results for this dimension. Each dimension has it own value for the
number of decimal places used to format displayed results. QC-CALC holds 7
significant digits of accuracy so if you have 4 digits on the right side of the
decimal point, you'll have 3 digits on the left side.

18.4.10 Calculation

This option is only available for Dimensions with a Feature Source of
Calculated. When you click in this area the Calculation Editor window appears to
assist you with creating the equation used to calculate the value of each point.
See Calculated Dimensions on page 98.

18.4.11 Tolerance Type
There are 4 types of tolerance used throughout QC-CALC. They are:
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Bilateral
A bilateral tolerance type meaning the Nominal is located between the Upper and
Lower Specification Limits.

Single Sided Upper

A Single Sided Upper Tolerance Type means the Nominal and the Lower
Specification Limit are the same (usually both zero).

Single Sided Lower

A single sided lower tolerance type meaning the Nominal and the Upper
Specification Limit are the same (usually both zero).

Not Toleranced

Meaning the feature was received without tolerances specified. You will see a
similar looking plot but without tolerance lines. You can plot this type of feature in
Control Charts, Raw Data Charts, Correlation Plots, and Probability Plots. Any
plot requiring tolerances such as Process Capability cannot be created with non-
toleranced features and will be ignored.

This type of tolerance type cannot trigger failure status such as trend detection
and out-of-control reports. You will see blanks in reports where tolerances or
upper spec limits are normally printed.

18.4.12 Prevent Nominal Update

This checkbox is used to prevent QC-CALC from updating the labels, nominals
and tolerances of a dimension during Real-Time Inspection mode. QC-CALC has
a special feature to Update Nominals to synchronize the QC-CALC database
with your CMM part program. This subject is not discussed here but you can read
about this automatic feature in the QC-CALC Real-Time section. The idea of this
option is to stop the automatic update for the chosen feature you are editing. The
nominal and tolerances will not be updated even if Update Nominals (in QC-
CALC Real-Time) is set to Always. See the Tools — Options — Data Collection
— Actions window in QC-CALC Real-Time.
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18.5 Limits

18.5.1 Introduction

The Limits Tab contains additional information about each feature in your data
base. You see the following window when you click on this Tab.

[~ Select Dimension(s) Nominals & Tolerances | I
=l Dimensiocns I 1
| Upper #Bar Contral Limit 1012 | 800 % of Spes Limits
{2) Manual Dim 2 l—
0.0
(3) Manual Dim 3 sh e
(4} Manual Dim 4 Lower 3Bar Contral Limit 0.338 80.0 % of Spec Limits
[+ Numeric Factors Upper Range Limit 0.00002
[+ Text Factors
[+ Assignable Causes Range Mean ]D'DDDZ
# Corrective Actions Laower Fange Limit 00
Sigma Upper Limit 0.0003
Sigma Mean 0.0002
Sigma Lower Limit 0.0
J ak J Cancel

18.5.2 Upper XBar Control Limit

This is a user-defined upper control limit for each XBar chart. If you know the
value you want you can enter it here for each dimension. However, we
recommend you let QC-CALC calculate and save the value for you so you don’t
have to type.

During analysis of Xbar Control charts QC-CALC can calculate the control limits
based on the data you are analyzing or you can use these saved limits. The Use
Saved Control Limits check box is found in Tools — Options — Statistical
Settings area.

18.5.3 Percent of Spec Limits

You may type a percent value in this field and QC-CALC will calculate the control
limit for you. The calculation = NOMINAL + (xx% of TOLERANCE). To enter the
value as a percent, type the percent value such as 80. The calculation occurs as

you type.

i.e. If the nominal is 1.000 and the tolerance is +/- 0.05 and you choose 85%,
The Upper XBar Limit is computed as:

Upper XBar Limit = 1.000 + (.85 x 0.05) = 1.0425

This value is also used in the Real-Time data collection portion of QC-CALC. If
you are using this program with automated inspection equipment, the yellow
dashed line is placed on the plot using this technique to obtain a reasonable limit.
However, once you have sufficient data to calculate the limits, we highly
recommend you do so.

18.5.4 XBar Mean

This is the average of the subgroups in the XBar charts. You can assign a
previously obtained value. This value may be used in place of QC-CALC
calculated XBar mean when control charts are generated for this dimension.
Should you have QC-CALC calculate and save the Mean value, it is stored in this
location for each feature in the database.
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18.5.5 Lower XBar Control Limit

This is a user-defined lower control limit constant for XBar charts. You can assign
a unique, lower XBar control limit for each dimension. This limit may be used in
place of QC-CALC calculated lower control limits when control charts are
generated for this dimension. You can use the user-defined limits, the QC-CALC
calculated limits or a one-time, manually inputted limit when the control chart is
run for this dimension.

18.5.6 Percent of Tolerance

You may type a percent value in this field and QC-CALC will calculate the value
for you. The calculation = NOMINAL — (xx% of TOLERANCE). To enter the value
as a percent, type the percent value followed by a percent sign (%) i.e. 80%.

i.e. If the nominal is 1.000 and the tolerance is +/- 0.05 and you choose 85%, the
Lower XBar Limit is computed as:

Lower XBar Limit = 1.000 - (.85 x 0.05) = 0.9575

18.5.7 Upper Range Limit

This is a user-defined upper-control limit value for the range charts. You can
assign a unique, upper Range control limit for each dimension. This limit may be
used in place of QC-CALC calculated upper control limits when control charts are
generated for this dimension. You can use the user-defined limits (by checking
the Use Saved Control Limits check box) or the QC-CALC calculated limits.

18.5.8 Range Mean

This is the average of the ranges in the Range charts. You can assign a
previously obtained value. This value may be used in place of QC-CALC
calculated range mean when control charts are generated for this dimension.

18.5.9 Lower Range Limit

This is a user-defined lower-control limit constant for range charts. You can
assign a unique, Lower Range control limit for each dimension. This limit may be
used in place of QC-CALC calculated lower control limits when control charts are
generated for this dimension. You can use the user-defined limits or the QC-
CALC calculated limits for this dimension.

18.5.10 Sigma Upper Limit

This is a user-defined upper-control limit value for sigma charts. You can assign
a unique upper Sigma control limit for each dimension. This limit may be used in
place of QC-CALC calculated upper control limits when control charts are
generated for this dimension. You can use the user-defined limits, the QC-CALC
calculated limits or a one-time, manually inputted limit when the control chart is
run for this dimension.

18.5.11 Sigma Mean

This is the average of the subgroups in the sigma charts. You can assign a
previously obtained value. This value may be used in place of QC-CALC
calculated sigma mean when control charts are generated for this dimension.

18.5.12 Sigma Lower Limit

This is a user-defined lower-control limit value for sigma charts. You can assign a
unique, Lower Sigma control limit for each dimension. This limit may be used in
place of QC-CALC calculated lower control limits when control charts are
generated for this dimension. You can use the user-defined limits or the QC-
CALC calculated limits for this dimension. Click OK when you have finished
entering the nominals and tolerances.
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18.6 Factors

18.6.1 Numeric Factors

Numeric Factors are used to record information specific to each part stored in the
database. For example, you can define Numeric Factor 1 as Cavity, Heat Code,
Operator Number, Machine #, etc. Each part record contains up to 15 Numeric
Factors to help you filter the data for more specific analysis. Usually, an
automatic inspection machine provides this information, however you must enter
it manually when creating files manually. To use this “trace information” known as
Factors in a filter, please see Report Concepts on page 9.

The labels for each Factor are edited in the Nominal screen. To open the list of
Numeric Factors, click on the + Numeric Factors and choose Num Factor 1 and
then edit its name in right-hand panel.

| [l C:\Prolink\QC-CALC 3.4\Data\Trainin M
[~ Select Dimensian(s] Hominalz & Tolerances ] Lirnits 1
=l limensions f
(1) My Circle Feature Label - 32 Characters Max |Cavity
(2) Manual Dim 2 . 5 :
(3) Manual Dim 3 Dimenzion [nformation ]
(4) Manual Dm 4 Dimension Source - B4 Characters Max |
=l Numeric Factors
3 m n ] Feature Source lManuaI _J
(2) Num Factor2 Nominal ¥alue jo.o
(3} Num Factor3
(4) Num Factord FPluz Tolerance JD.EI
(S} Num Factors Minugz Tolerance JD.EI
ETexd factors Mumber of Decimal Flaces iD
[+ Assignable Causes
[# Corrective Actions Calculation |
Tolerance Type JBlIateraI _J
Frevent Mominal Update =

Lancel ‘

18.6.2 Text Factors

Text Factors are used to record information specific to each part stored in the
database. Text Factor (alpha-numeric) allow you to enter any keyboard
characters in as opposed to the Numeric Factors which only allow numbers. You
can use these columns to record information specific to each part stored in the
database, the same as you did for Numeric Factors. The difference is that you
can use either letters or numbers, giving you the opportunity to enter in an actual
operator’'s name. Each record contains up to 15 Text FACTORSs to help you filter
the data. All other aspects of the Text Factors are the same as the Numeric
Factors.

18.6.3 Entering Factor Information

In the next section we will add the raw data and any Numeric or Text Factor
information in a grid. Please note how each record (part) has these extra
columns of non-measurement data on the extreme right side.
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18.6.4 Enter the Raw Data

You have now created a new QC-CALC database file, you have entered the
nominal and tolerance information and you are now ready to enter the data for
each feature. You do this by placing the cursor into the first row and column and
typing your values for the first feature. When you press the ENTER key, a new
row is added automatically for you.

Here we see the empty file where data entry begins. Place the cursor in the first
cell of the grid and begin typing the values of the first feature. In our example, the
column is labeled with MyCircle.

Edit View Gmup Report Tools  Window Help

‘ m

l. Last Written Record: 0 | Records Sorted By: (Ascending) |

After entering 6 values in the first column we see the database begins to grow.
This is the chosen method of data entry when you create a database manually. If
your data is stored in Excel, you can cut and paste the data directly into this
screen. Also note we entered the Cavity details (Factor value) for each part. This
data is used in a filter later on.

Edit View Gmup Report Tools Window Help

!IElePIl__l =" Elﬁf

At this point your database file is created and some of the data has been
entered. Continue in this fashion until all data is entered.
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19. Modify Database Structure

19.1 Introduction

QC-CALC automatically builds its database when it reads a never before seen
“results file” from your CMM. Since QC-CALC has a policy of not asking
questions, it must obtain reasonable answers from somewhere. QC-CALC uses
a File Creation Default area for these answers that was setup during
installation. The file creation default area contains the answers to any questions
that would normally have been asked of you. You can change these answers but
they may have been incorrect for some situations. Therefore, we provide a tool to
change the structure and content of any database previously created. This
section of the training gives you an understanding what QC-CALC saves and
how to change the settings.

19.2 Current Settings

19.3 Database Properties

19.3.1 File Description

Select menu File — Modify Database Structure and the following window is
displayed. This tab summarizes all the information about the currently open
database file on one screen. You can change these values from the Database
Properties and Database Settings tabs.

B v e e =
] Databage Properties 1 Databaze Settings 1
 Database Properties 1 1~ Database Settings -

e DBSC[ID.{IDI"IZ My Pa.[t 1M Machine Dimengions: E

[ atabaze Fill Modes: Maon-Circular ; 5
l T z Manual Dimensions: 1]

Histarical Subgroup Size: i} ; ;

: 2 Calculated Dimenzions: 0 ]

| Fieal-Time Subgroup Size: 1 .
i - MNumeric Factors: 1

Actual Precizion: 4
I Murneric: Factar Precision: 1] 0 : |
| ; Azzignable Causes: 2 ||
| Corrective Actions: 2

. Test Factor width: 20
| Last Written Record: 85 W Used (0%) Records: 2000000
B Fres (1005

Restare Defaults Ok | LCancel ‘ I

The tab contains the basic organization of the database file. You can modify
these values to adjust how QC-CALC displays your data.

= Ry
Bl Modify Database Structure . [
i i Y = . 2. —

LCurrent Settings [atabase Settings 1
> : - Databasge Fill M ode
Eile Description: |M_'r' Part 100

' ~ Subgroup Size | |N0n-CircuIal _d

Historical Analysi 5 I
1 Sl I ‘:j Last whitten Record n
: Beal-Time Analyziz I 1 _:j 85
| Change Order Of ...
|

[T TestFactors [ Mumeric Factors [ Dimensions

FleaE =

Restore Default: oK LCancel ‘ |

This is a description of the currently open file that may be used to give additional
information about the file. If a specific value was not enetered the .qcc file name
will be save into this area.
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19.3.2 Subgroup Size

Historical Analysis

This controls the number of data points that make up a subgroup on the control
charts in the statistical menu. The minimum subgroup size is 2 and the maximum
is 25.

Real-Time Analysis

This controls the number of data points that make up a subgroup (or points) on
the graphs in QC-CALC Real-Time. A subgroup size of 1 is the minimum size
where each inspected part is displayed immediately as raw data. If you set the
subgroup size to 2, no visible point is displayed until two parts are received. QC-
CALC displays the current point within the subgroup in the lower status bar.

|E IE |
ﬂ aﬂul Last Written Record: 86 (1of 2) Subgroup I

19.3.3 Database Fill Mode

This option only applies to Real-Time and tells QC-CALC what to do when the
data file becomes full. The maximum parts store in each database is 2,000,000.
If the file is circular, QC-CALC automatically wraps around from 2,000,000 back
to the first record and begins writing over the old data. If you do not want the old
data to be erased, archive the data file to another disk or select non-circular.

19.3.4 Last Written Record

This is the number of the last record that was inspected. The number tells you
where new data will be added when data collection or data entry resumes.
Changing this number to a lower number will effectively erase the records
located beyond that number. For example, if 42 were the last written record,
changing this to 40 would cause records 41 and 42 to be overwritten when data
is again received from the inspection equipment. If you move it back to 42 before
any data is saved, your records are returned.

19.3.5 Change Order Of ...

This frame contains three check boxes that allow you to change the column order
in which your data is place in the database. For example, you can swap the
position of Dimension 1 with Dimension 2 or Text Factor 2 with Text Factor 3,
etc. It is rare that you would need this type of maintenance but it is include should
you change you part program and need to change the QC-CALC database to
match.
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Text Factors

These columns are used to record information specific to a part such as operator
name, work order numbers, machine names, etc. In this example we swap Text
Factor 3 (labeled Plant) with Text Factor 4 (labeled Division).

@ Any changes made to the order of Text Factors must be also made in your part routine.  Sample.goe

Available Options: Selected: 0 of &

Line

Machine Type

Supplier
Fisture
Select Al Operator

I iSorted

| LCancel |

We start with the screen above and move all five Text Factors to the right panel
using the right arrow and then using the vertical upper and down arrow keys,
adjust their final position to look like the screen below. Pressing the OK button
causes QC-CALC to move all text Factors to the newly selected order.

@ Any changes made to the order of Text Factors must be alzo made in your part routine. Sample.qee

Awailable Options: Selected: 5 of §
1| Line

2| Supplier
] tachine Type t
Select al 4| Fisture

5| Operatar

[ Sorted

0K | LCancel ‘

Numeric Factors

Numeric Factor operate the same but only numbers can be entered in these
columns, which are mainly used to record information specific to each part stored
in the database as well as to help you filter the data to create a more specific
analysis.

Dimensions

The measured values operate the same but only numbers are allowed. These
columns contain measurement results for each dimension in the database. A
total of 3000 dimensions per part and up to 2,000,000 parts can be stored in one
database. You can move or remove any of these columns of numbers to match
your latest part program configuration.
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19.4 Database Settings

The database settings tab contains items that change the size of the database.
You can add or remove records, dimensions, Factors, assignable causes, etc. If
you choose a value less than the value shown (existing), you are warned that
information will be lost. When you finish and click OK, you see a screen of the
selected items to keep and items to discard. You can change the order of each
item as well. Each item is briefly discussed.

Modify Database Structu [

LCurrent Settings ] Databasze Properties

Murnber of... Mumber of...
Records [1 - 2,000,000) 10000 Murneric Factars 4 -
Text Factor Width (1 - 50) 20 Teut Factors 5 -
Dimensions Mumber of...
Machine [0 - 3000) 18 Assignable Causes 2 v
M anual (0-1000) 2

Corective Actions 2 -
Calculated (0 - 1000) 2

Festore Defauls oK Lancel |

19.4.1 Number of...

Records (1 —2,000,000)
This is the number of records (parts) stored in this database. If the number you
enter is small than the current amount of records QC-CALC takes the number of
records you specify from the newest data and discards the oldest.

Text Factor Width (1 — 50)
This is the width of each label stored in the Text Factor columns of your data file.
You may choose any width up to a maximum of 50 characters.

19.4.2 Number of...

Numeric Factors

This refers to the number of columns of Numeric Factors you would like in your
database. This number can be larger or smaller than the current value. You will
be warned if you enter a value smaller than the present value.

Text Factors

This refers to the number of columns of Text Factors you wish to have converted.
You can add, subtract, or move the order of these values.

19.4.3 Dimensions
This is the number of dimensions to convert. QC-CALC has three types of
dimensions:
Machine
Dimensions created automatically by receiving data from an inspection machine.

Manual
Extra dimensions not received from an inspection machine and are entered by
hand using the Grid View in QC-CALC SPC or the View — Manual Dimensions
area in QC-CALC Real-Time.

Calculated

You can add Dimensions that are made up of calculations. These are useful for
creating features that are not available from the gage. For example, if a plot
contains a measure value for one side of a panel and a second value for the
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other side, you can calculate thickness by subtracting the two dimensions.
Calculated Dimensions are detailed on page 98.

19.4.4 Number of...

Assignable Causes

The purpose of an Assignable Cause file is to store your company’s entire
standard Causes that occur during the manufacturing process used to trace
special events that occurred to a part. This selection lets you decide how many
Assignable Causes you want to include. The range is 0 to 3 causes per part.

Corrective Actions

The associated Corrective Actions explains what you did to fix the Cause,
however, the number of Assignable Causes do not have to match the amount of
Corrective Actions and vice versa. Therefore you may select as many
Corrective Actions as you have or desire but limited to 3.
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20. Calculated Dimensions

20.1 Introduction

You can add Dimensions that are made up of calculations. These are useful for
creating features that are not available from the gage. For example, if a plot
contains a measured value for one side of a panel and a second value for the
other side, you can calculate thickness by subtracting the two dimensions. Or
you may wish to add a bias to the nominal of a number that is zeroed out on a
gage block.

QC-CALC can also include dimensions where you manually enter the values into
the QC-CALC Real-Time or QC-CALC SPC screens. This means QC-CALC has
a total of 3 different measurement types it can plot in Real-Time.

Machine Dimension Received from your CMM part program
Calculated Dimension Extra dimension calculated by QC-CALC
Manual Dimension Extra dimension typed by you

This unique capability means you can add separate features to your existing QC-
CALC file that cannot be measured on your CMM. This section focuses on how
to extend QC-CALC'’s capability.

20.2 Adding the Extra Features

When we discussed Modify Database Structure on page 93 we briefly touched
on the subject of Calculated Dimensions. We will now add a Calculated
Dimension by using the Modify Database Structure options. Select File — Modify
Database Structure and then select the Database Settings tab. Here we
changed the Manual and Calculated Dimensions from 0 to 1 meaning we are
adding 2 new dimensions to the database.

Currert Settings | Datsbase Properties | Database Settings:
Murnber of... Murnber af....
Records [1 - 2,000,000) 1000000 MHumeric Factors 1
Tewt Factor Width (1 - 50) A0 Text Factors 1
Dimenzions Mumber af...
Machine [0 - 3000) 5 Assignable Causes 2
Manual (0 - 1000) 1
Comective Actions 2
Calculated [0- 1000] 1
Fiestore Defaults oK Lancel

Note the Machine Dimensions value is set to 6. This is automatically set when
QC-CALC reads your CMM data results and creates the database automatically.
Click OK.
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Select “ManDimension 1” (this happens to be the default Feature Label for a
Manual Dimension) and click the Right Arrow to move it to the right side, then

click OK.

4

_ - Dimensions

@ Any changes made to the order of Dimensions must be alzo made in your part routine.  Documentation. Qoo

Available O ptions: Selected: 0 af 1

ManDimension 1

Select Al — —l

Sorted

2 | [ |

The added Calculated Dimension is displayed on the left side of the next
screen. Now select that dimension and click the Right Arrow button to move it to

the right side. Click OK

4

_ - Dimensions

@ Any changes made to the order of Dimensions must be also made in your part routine. D ocumentation. Qoo

Aeeailable Options: Selected: 1 of 1

1 CaleDimenzion 1 |

Select Al I _|

Sorted

ok i Cancel

Lastly, you are prompted to move all of your machine, manual, and calculated
dimensions. This last step allows you to rearrange the order each feature is
displayed in the .qcc file. In this example, click Select All followed by the Right
Arrow, then click OK. This moves everything from the left side to the right side.

=]

_ - Dimensions

@ Any changes made to the order of Dimensions must be alzo made in pour part routine,.  Documentation. Qe

Available Options: Selected: 0 of 8

| Select Al

1|
3

Sorted

o | (oo ]

20.3 View the Extra Dimensions
Scrolling to the right of the edit screen shows the two extra columns we added.
Note the data line is filled with 12 parts before adding these extra two
dimensions. QC-CALC back fills the new dimensions with 0’s.
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20.4 Display the Equation

= QC-CALCSPC (3.4.63) - [Doctmentation.Qcc]
! File Edit View Group Report Tools Window Help

=W B

MG & Bev [

1L 2 EE 2V

Last Record: 12

Record | (4) Feature 4  (5)Feature 5  (6) Feature &
1 0004 45002 5.5041 5.5047
2 o002 4.4989 5.5062 6.5007
3 0003 45023 5.4858 6.4965
4 0004 4.4977 5.4830 5.4952
5 0005 4.4967 5.4899 6.5042
5 0006 4.4992 5.5058 6.4985
7 0007 4.4993 5.4857 6.4920
8 o008 45011 5.4895 6.5018
9 0009 45026 5.5008 5.5001
10 0010 45015 55012 5.4997
1 001 45041 5.5007 5.5003
12 0042 45049 5.4865 £.4990

SPC Subgroup Size: 5 Real-Time Subgroup Size: 1 File Path: C:\Pralink\QC-CALC 3.4 QCAD atsb

Last Part Time: 12/29,/2014 4:09:27 PM

Next, select the Edit — Nominal and Tolerance menu. Change the label to
identifiable text, change the nominal and tolerances, and click the word none
found in the Calculation field to expose the equation editor. This field is editable
only because it is a calculated dimension.

Select Dimensions)

_ - C\Prolink\QC-CALC 3.4 QC\Data\Documentation.Qcc

Mominals & Tolerances | |jmits

- Dimensions
(1) Feature 1
(2) Feature 2
(3) Feature 3
(4) Feature 4
() Feature &

Feature Label - 32 Characters Max My Calculation

Dimetizion Information

Dimengion Source - B4 Characters kax

iz

(6) Feature & Feature Source Calculated ¥
(7) ManDimension 1 Morinal Yalus 0.0
0.00005
+ Numeric Factors IAlee IeEEReE
+ Text Factors Minusz Tolerance -0.00005
+ Assignable Causes Murnber of Decimal Places 4
+ Corrective Actions
| Calculation Mane I
Tolerance Tupe Bilateral ¥
Prevent Mominal Update
Apply Changes To Selection oK | | Cancel
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20.5 Edit the Equation

By clicking the white area of the Calculation property, an equation editor is
displayed. Here we selected Feature 1 Actual, added a plus sign, and selected
Feature 2 Actual from the list as our simple calculation. Click OK and the
column containing the calculated dimension is updated. However, the nominals
and tolerances have not been set correctly so all values are shown as our of
specification. Follow the directions in the Enter Nominals & Tolerances section
on page 86 for more details.

- - Galculation Editor - Now Editing CalcDimension 1

Awailable Dimensions

Feature 2[2]Actual v

+ Constants & Feature 1[1]Actual+Feature 2[2]4ctual
+ Functions T
-l Dimensions
- Feature 1[1]
Actual

W aminal

Plus Tolerance

tinus Tolerance
- fF ture Z[2]

Waminal
Pluz Tolerance

| oK | | Cancel |

Tip: You cannot enter <spaces> in your equation. If you do, the equation is
displayed in red letters and you are not able to save it.

~ - Calculation Editor - Now Editing CalcDimension 1

Available Dimenszions

Feature 2[2] Actual ¥
+ Constants 3 |Feature 1[1].&ctual+ Feature 2[2] Actual I
+ Functions
-l Dimensions
- Feature 1[1]
Actual L
MHaominal

Fluz Tolerance
Mirus Tolerance
- Feature 2[2]

Mominal Expression not Recognized j

Plus Tolerance i

o | et |
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20.6 Update Calculations

As you enter values into the database, the Calculated dimensions are not
updated automatically. As shown in the screen below, records 15 and 16 of
Feature 1 and Feature 2 have new values entered yet the Calculated dimension

still shows 0.000. To update the calculations, select the Edit

Update

Calculated Dimensions menu to force a complete update of all records.

‘ QC-CALC SPC (34.10) - [Sample.
| ! File Edit View Group Report Tools Window Help

D

=0 mlex iR e mvE 2Elaly 2 EE B el

SF'C Subgroup Size: 5 Feal-Time Subgroup Size: 1 File Path: C:AProlink \OC-CALT 345D atah

(1) X Hole Position | (2) ¥ Hole Position | (17} ManDimension 1 | (18} My Calculation | (1)€ »
1.0003 20014 | 0.0000 3.0017 ).
0.9993 1.9884 0.0000 2.9977 -Ei
1.0005 1.9891 0.0000 2.9995 1
0.9998 2.0018 0.0000 3.0016 1
1.0009 20004 0.0000 3.0013 1
1.0003 20008 0.0000 3.0011 1
0.9999 19997 0.0000 29935 1
0.3999 19988 0.0000 0.0000 1
0.9998 19992 0.0000 0.0000 1
09997 1.9987 00000 29954
1.0002 2.0000 0.0000 3.0002
1.0004 20002 0.0000 3.0006 -

1h | 3
Last Written Record: 100 | Records Sorted By (Ascending) | [ ﬁ

Remember, QC-CALC stores the calculated results in the database not the
equation so you can treat the Calculated dimension the same as any other

dimension.
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21. Database Functions

21.1 Compact Database

This option allows you to remove any records marked for deletion from the file. If
the file is circular and has been previously filled, the file is reordered placing the
oldest record at record 1 and the newest record at the maximum number of
records, if there are no records marked for deletion. While compacting, any
record marked with a different color (deleted) is removed from the file and the
records will be renumbered to cover the holes left by the removed records. This
operation can only be done if you own the file.

21.2 Purge

This option allows you to replace all of the actual data in a file with zeros. The
last written record value and the time and date values are set to zero, but the
nominals, tolerances, and labels keep the values they previously had. Be careful
with this option since you will lose all of your data. You will be asked to type a
random number before the Purge will occur.

21.3 Merge
21.3.1 Introduction

The merge function is found by clicking on the File — Merge menu. The merge
tool allows you to import a selected number of records into the active database
from another QC-CALC database. After you choose the source of the data to
merge into the active database, there are several options available to control how
the merge occurs.

The first step in a Merge is to open the QC-CALC file you wish to add this extra
data to. Now select File — Merge and select the file containing the source of the
data to add to this active file. After you click OK on the file dialog box, the
following screen is displayed.

MNumber of Records 100 [w il

¥ Include Factors
¥ Include Date/Time
I Include Assignable Cauzes & Corrective Actions

I~ Same Feature Order

Important Meszage -

Only columns with matching names will be merged inta the file. Al
non-matching columng will be excluded,

With the "Same Feature order’ option checked, corezponding
columng of features will be mapped to each other inespective of
nan-matching Feature Labels.

ak. | Cancel

21.3.2 Number of Records

The records chosen to merge in are always the most recent records from the
source database. You have two options here. You can either choose to specify
the number of records to merge, or else check the All checkbox. This will give
you the maximum number of records available to merge. If you do not specify the
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number of records, QC-CALC will automatically calculate the maximum number
of records available in the source file or the number of records there is space for
in the destination file.

21.3.3 Include Factors

Checking this box will import the Factor values for each record from the file that
is being merged with the active file.

21.3.4 Include Date/Time

Checking this box will import the Date and Time values for each record from the
file that is being merged with the active file.

21.3.5 Include Assignable Causes & Corrective Actions

Checking this box will import the Assignable Causes and Corrective Actions for
each record from the file that is being merged with the active file.

21.3.6 Same Feature Order

When checked, QC-CALC will assume that the dimensions from the source file
are in the same order as the dimensions in the active file. It will therefore match
the first dimension from the source file with the first dimension in the active file,
the second with the second in the active file, and so on.

When unchecked, QC-CALC will assume that the order of the dimensions has
been changed. For example: This will be true if the second dimension is missing,
thus changing the position of all other dimensions after it. QC-CALC will therefore
try to match up the dimension labels between the two files. They must match
exactly or they will not be imported.
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22. Groups

22.1 Introduction

QC-CALC SPC allows you to open multiple .QCC data files at the same time.
This is useful when you have similar parts and want to use them as a group so
your reports can span across multiple QC-CALC files. Another advantage of
having groups is that you can apply a filter specific only to that group of .QCC
files. All Group functionality is located under Group menu.

Normally, you open a QC-CALC file by using the File — Open menu. When you
create and name a Group of files you must use the Group — Open menu when
you wish to see this Group in the future. This automatically closes any currently
active file or Group before displaying the Group to you.

The purpose of Groups is to tie together dissimilar data files created at different
times and places. For example, suppose you use a probe CMM to obtain half of
your inspection data and a vision system to gather the other half. Now you wish
to create one report for all data instead of separate reports. You could add these
two files to the Group and create one large report.

There is one other advantage to the Group functionality. A special Monitor
capability is available for live, remote monitoring of inspection data. You can
display live data as a single file running on an inspection machine in another
location of your company. More details are available in this section.

22.2 Create a New Group

To open multiple files you need to create a group file first. Select menus Group —
New to begin the process. A dialog box is displayed where you give the Group a
name. After clicking OK, the following window is displayed. The file name you
use is given a file extension of .QCG and an empty Group window is displayed.

QC-CALLC Group Files
Chooze specific QC-CALC files

“u

= Add OC-CALC [[QCC] to Group

Display as ALCC File Name

QK Cancel
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22.2.1 Choose specific QC-CALC files

To add QCC files simply press the File button and multi-select the files you want
to add to the Group. You can browse any file location to create the group. The
folder path is shown with the name.

_ . Set QCC File Group Options - [C\Prolink\QC-CALC 3.4\Data\My Parts.qcg] 4
GC-CALC Group Files
Choose specific OC-CALC fles -

& X AddOCCALC(QCC) to Goup

Dizplay az QCC File Mame
i C:AProlink QC-CALC 3 44D atahzample.goc

Flat Wiew - I | :25Prolink\Q C-CAL \Data'MuSample. Qe

ok Lancel

22.2.2 Display As

There are two methods to display the files, a spreadsheet of numbers (Grid
View) or Real-Time plots (Plot View). You make this choice by clicking the
mouse in the Display as window and a dropdown list box allows you to make
your choice. Click OK to save and display your changes. At any time you can
return and edit your choice by adding or removing QC-CALC files. Here we show
a group of 2 files, one as Grid View and one as Plot View.

Each file opened within the Group is displayed as a “child” window within the
“parent” QC-CALC main window. Each file in the Group can be a spreadsheet or
a window of Real-Time plots. When many QC-CALC files are displayed at the
same time they may overlap and become difficult to see. Use the Window — Tile

it View Group Report Tools Window Help

Rle ey BEEL » BEE B

SPC Subgroup Size: 5 Real-Time Subgioup Size; 1 File Path: C:AProlink\QC-CALT 3440 ata'

(1) X Hole Position  (2) ¥ Hole Position  (3) Z Hole Position  (4) Line Length  (5)Datum 1 (6) Dstum2  (7) Datun *
1.0001 3.0012 39954 59585 59951
0.3992 29999 39999 | | 60029 5 .995¢
0.9989 | 3 | 3.0024 40001 | | 60008 7.006¢
1.0003 i 29981 40002 | £.0009 7.0004
0.9993 0003 3.0009 39892 | 50023 6.995¢
0.9995 | ] | 29999 39990 | 4. | sgo74 69997
0.999 J 3.0006 39998 | | so002 £5.998¢
0.3998 259985 39995 59995 69986 =

0081 1.0005 [ | 3.001 | 50 | eo0zs 5956¢

T e e

n

Last Record: 100 Last Part Time: 12/12/1994 12:00:00 P
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22.2.3 Choose specific QC-CALC Real-Time copies

When you choose to use the QC-CALC Real-Time copies option instead of the
QC-CALC Files option, the Group will actually watch a specific copy of QC-
CALC Real-Time that is collecting data. Instead of adding one specific file to a
Group you are adding a directory (folder) where QC-CALC Real-Time copies are
saving their data. You will be shown a list of all QC-CALC Real-Time copies that
are saving data into that folder and you enable the ones you wish to monitor. The
Group will display the currently active file for that copy of QC-CALC Real-Time.
This means you can monitor a machine on the network, not just a file. As the
CMM changes part programs and QC-CALC Real-Time reacts to these changes,
you will see the active file change in QC-CALC SPC as well.

AC-CALC Group Filez
Choosze zpecific AC-CALC Real-Time copies
= X Select QCC Data paths and get the list of all machines writing to that data directory.

Monitar | Digplay az | Directon Real-Time Description
Grid Wigw | CAProlinksQC-CALL 3.5 | LALAPTOP-OGF MeasureMind [v. 13 & higher]

i ak { Carcel

If you see more than one QC-CALC in the list this means several QC-CALC’s
throughout your company are adding data to this folder. For example, you might
have 3 Zeiss Calypso machines saving to the same folder. To see the output of
each machine, click the checkbox on the left side of each machine.

22.2.4 Most recent file within the specified folder

The Most recent file within the specified folder option is useful if there are
multiple machines saving data into the same directory, but you just want to view
the information for the very last part that ran.

22.3 Edit

This menu option allows you to add and remove files from the group as well as
select their display format (Grid View or Plot View).

22.4 Delete Group
This option allows you to delete a group file from the QC-CALC directory.

22.5 Close Group

This option closes the current QC-CALC group file leaving all files closed.
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23. Monitoring

231

Introduction

“Monitor” is a built-in feature of QC-CALC SPC designed to monitor and display
changes in QC-CALC database files. This feature is available if you are using
QC-CALC RT to read and display your inspection results and want to display the
real-time plots on another computer. As data is added to the files you're
monitoring, the screen (plots or spreadsheet) is updated with the new data.
These are live, local screens that mimic the distant QC-CALC program usually
found in the Quality lab. You can monitor a single file or a group of files. Another
option allows you to monitor a directory and automatically switch to the current
file that is being written to by the QC-CALC Real-Time on the inspection

machine. See the Create a New Group section on page 105 for more details.

23.2 The Concept Explained

The basic idea, as described on the diagram below, is to use a shared file server
somewhere on your internal network. You will undoubtedly require your IT
department to establish the shared area on a server. For discussion purposes,
let's assume you have a shared drive called S:\\SPC\Data\ where all QC-CALC

SPC data is saved.

Server

2 All QC-CALC files
are stored here.

Shop Area

Quality Lab

I Office

% Inspection Data

displayed on PC ‘-]

near machine tool
for operator to see
using the
Monitoring option.

1 QC-CALC inspecting
and displaying data on
CMM and Video
Inspection Machines
with data being stored
on the Server.

4 QC-CALC SPC can
open the database files
and perform analysis as
needed, or it can watch
live SPC data using the
Monitoring option.

[ I

o L

Remember, each QC-CALC Real-Time running in your CMMs, Video systems, or
QC-Gage stations writes the data to the S:\\SPC\Data\ drive. And, each copy of
QC-CALC SPC running at your desk or maybe the shop area is used to read,
display, and analyze the data. Many copies of QC-CALC SPC can read the same
file at the same time thereby enabling you to display the live data throughout the
facility while you create histograms on your office PC. The first step is to
measure a part so we will begin in the Quality Lab.

1. In the Quality Lab QC-CALC runs in the inspection machines and reads
the inspection results files. The data is then saved on the server in QC-
CALC format and displayed locally.

2. The Server stores the inspection results from many QC-CALC programs
running on various CMMs and QC-Gage stations at various locations.

3. Monitor displays the part geometry in the shop area to the machine
operator as live plots for instant feedback.

4. The Office copies of QC-CALC are used for historical analysis. The office
worker can open the QC-CALC database files and perform analysis or
watch live SPC data using Monitor
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23.3 Installation & Setup

1. Copy the contents of the supplied CD into a folder on your shared server
drive called S:\SPC\QC-CALC\. This will be the location of the
installation software during all setups. We will also save all future
updates of QC-CALC which we will explain later.

2. Visit each PC that will be running QC-CALC and run the SETUP.EXE
found on S:\SPC\QC-CALC\ and install QC-CALC in the PC.

23.3.1 On the CMM PC

If the PC you just installed QC-CALC into is a CMM, Video system, or a QC-
Gage data collection with QC-CALC, do the following

1. Run QC-CALC Real-Time by double clicking the desktop icon

2. Select Tools — Options from the menu.

3. Select Data Collection — Set Paths in the Settings screen

4. Choose the Fixed Database Folder option and browse to the
S:\SPC\Data\ folder

5. Now click OK

Datalallach Cak Dol

Settings

Assignable Cause / Action Location ta Save Mew Data [QCC Files)
+ Configure Plats Fixed Databaze Folder
= Data Collection S\ SPCAD atah
Actions
Datg Source Information Saurce File Backup Path
MultiSource

- |Enable C:AProlinkWIC-CALC 3.4 QChAchivedi achineD atah Rrawse

This setting will force QC-CALC to always save inspection data to the
S:\SPC\Data\ drive making it available for all other QC-CALC’s to read. You
should copy all existing .QCC files (if you have any) from your local data area to
make it available to others.

23.3.2 On the Office or Shop PC

If the PC you just installed QC-CALC into is in the office or the shop floor for
Monitor display, do the following:

1. Run QC-CALC SPC by double clicking the desktop icon
2. Select File — Open from the menu and select your S: drive.

> 1 |k BEIEhEE | O Search Data -]
Organise ~ New folder - I @
B Videos 1 Name . Type Siz
oy 05 (C
e 1 (P ) e . Pictures File folder
Ljf D‘:D ::p; | (';) . MySample.Qcc QCC File
s Bl 52mple Gage R&R_GRR.OCC OCC File
5# D-Drive (\localhost! . b GcCile
= Tes':z (WocalhostC B cumpletonace QCC File
= [l sarmpie2n0.acc QCC File
it
o |E = i [l sampieano.acc QCC File
sti
S [l samplesno.acc GCC File
. Libraries
eﬁi Metwork
/8 COMPILE33-PC
File name: | MySarple.Gec r | |QC-CALC Files (*.qec)
|. Open vi | Cancel

3. Now open any .QCC file you find there. There should be some files if
your CMM has been collecting data. If not, you can copy the sample files
shipped with QC-CALC found in the QC-CALC data folder on your C:
drive.
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4. Lastly, you must turn on the monitoring capability by selecting the Tools
— Enable Monitoring menu as seen in the next diagram.

! File Edit View Group Report S5 Window Help
= m LR WYl  Enable Monitoring =
SPC Subgroup Size: 5 FealTime Subg  Pre-Control Zones
Record | (1) Feature 1 (2) Fea ) Feature 5 (6) Feature & (7) Feature 7 (8) Featur
1 0001 1.4962 2.4¢ 5.5053 6.4999 75012 8.498¢
2 o000z 1.4975 251 Make ASCIIFile... 5.4998 6.5006 75012 8.502¢
3 o000z 1.4963 25 Edtor Printan ASCII File. .. 5.4942 55006 7.4988 85017
4 0004 1.4976 25( Import ASCII File... 5.4976 5.4976 7.5049 8.507"
5 0005 1.4991 24 Erable Adminstrative Tools... 55073 5.5049 7.5028 g.498
6 0006 15026 24 pacoord , | 54980 8.5011 75023 B.504f
7 0007 1.5001 2.5 55010 65018 7.5035 B.501
3 0008 15007 2.4¢ Options... Ctrl+T 54595 6.5035 7.4883 5.496¢
3 000 1.4985 2.5006 3.4973 4.4330 5.4954 5.4979 7.4570 8.498!

5. From this point forward, any file opened on this computer will
automatically update the live screen when new data is added to the
.QCC file from another QC-CALC.

23.4 Exiting Monitor

To exit or turn off Monitor simply select the Tools — Enable Monitoring menu
which removes the check mark next to the menu. This action toggles between
checked and unchecked.

23.5 Network Issues

Occasionally, networks or servers interrupt the data flow by crashing. Should this
happen, Monitor will lose connection with the files you are monitoring. You can
refresh the screen by pressing the F5 key or menu View — Refresh All Files. F5
is the hot key to reconnect to the server should the plots stop updating. If the
network loss causes the program to crash, simply restart QC-CALC.
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24. License Configuration

24.1 Introduction

All copies of QC-CALC are installed as evaluation copies whether you purchased
it or not. When you run QC-CALC for the first time you see a “splash” screen
indicating the software has 30-Run Days Remaining. You may select the Help —
About menu to see this screen.

An evaluation period of 30-run days means you can run the software for 30 non-
consecutive days. This means if you use it today and don’t use it for a week,
when you return, you still have 29 days remaining. You can visit our website to
extend your evaluation period without calling our office.

W o cccuc RN

sSPC 2
Real-Time

QC-CaLC SPC PSH: Mo PSM Assigned
Werzion: 3.4.70 Cornputer |0 1234

EVaLUATION MODE - Mumber of days left: 83

Prolink. Corporation
vavwwy. prolink software, com
Glagtonbury, CT 0E032
Telephaone: 880-655-5928
Fax: BE0-633-7309

All users of QC-CALC must activate it by one of several methods. This section of
the manual discusses the various activation options.

24.2 The Purchase Cycle

Our website provides an excellent method of purchasing, updating, and
distributing our software. You may still order QC-CALC through our sales agents
or your local equipment distributors and we encourage you to do so. However,
you should visit our website to become familiar with the options the site offers. If
you purchase QC-CALC via the internet the basic purchase cycle is:

1. Download an evaluation copy of QC-CALC from our website.

2. Install and tryout the software for 30 days.

3. Purchase the software via charge card, purchase order, or Paypal.

4. Activate software by visiting our website and obtain the Activation Code.

If you purchased the software from a sales agent or equipment manufacturer the
process is a little different.

1. Purchase the software via sales agent.
2. Install software from the CD and use for up to 30 days.
3. Activate software by visiting our website and obtain the Activation Code.

In either case, your free updates and notifications are present on our website so
you should visit it to see “what’s new”.
24.3 License Activation Details

All software is activated through our website, www.ProlinkSoftware.com but more
traditional methods still are available. When you purchase, install, and are ready
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to activate our software you must visit our website and log in to My Account to
obtain and Activation Code.

24.3.1 License Activation via Prolink License Server

In the QC-CALC Real-Time example below, we chose the Help — License
Configuration menus and clicked the Use PLS link. The Use Prolink License
Server window appeared requesting the following:

e The Server name — the name of computer PLS is installed within your
company.

» The Port — 5928 by default but can be changed throughout your
company.

* An optional Password — if a password was setup in PLS, you will have
to enter it here. The password is intended to stop unintended licensing.

Clicking the Validate button causes QC-CALC to request a license from PLS and
PLS to request a license from the Prolink website via the Internet. The license is
automatically set into to the software and you are done. Remember, the Port
number is the port used within your facility not the Internet.

-CALCSPC (3.4.64) - [523015050_PP.QCC]

ile Edit View Group Repert Tools Window Help =l @
2 QU-CALCSPC {3.4.64) - License Configuration 5
i5¢ EVALUATION EXPIRED FROLINKAGC-CALT 3.4 QCADATAYN
¢l : sult  (3) st DiakUp Angle Result  (4) 1 +
Mo Serial Mumber Azsigned 14390000
o 1438.0000
M computerin 1234 UseFLS HIH0000
1435.0000
Auctivation Code 1439.0000
| Grouping Mot Authorized
Monitaring Mot Authorized To uTle:E Prolink License Service, plaalse rln;ke sure you have
SPCRepons Mot Authorized installes e PLS onto a server at your local plant. Once
| P How) installed and running, enter the name of the server (and
2 optionally the port number) into the boxes below. Clicking
G How| validate will attempt to license your software using the PLS.
&
E Server Prolink1 | Validate
(= 6 12358 T00| .
| THIS_WEEK 17 12388 1.o0| LPort 5528
| THIS_MONTH I
= 18 12370 1.00
1 = It Password
THE VEAR e 12 0.00
LAST-WEFK |20 12372 1.00] Activate As QC-CALC 5PC .
LAST_MONTH I 31 12373 1.00
| LAST_YEAR il | Cose | — a
| TODAY == —]
YESTERDAY r Last Record: 12378 Filter: last 26 | Last Part Time: 1/8/2015 12:28:46 A

For a few of the Prolink programs there are a
couple options for how to license the software.
For those programs the Activate As option will
be available and you should choose the correct
program from the list. This is important because
you don’'t want to use a QC-CALC Enterprise

To use the Prolink License Service, please make sure you have
installed the PLS onto a server at your local plant. Once
installed and running, enter the name of the server (and
optionally the port number) into the boxes below. Clicking
Validate will attempt to license your software using the PLS.

license when you really only need a QC-CALC || = Froinict | Yoicate
SPC license. Another computer may need the || ™t =

QC-CALC Enterprise and wouldn’t be able to use Password

it since it had already been taken. QCCALC SPC i

QC-CALC SPC
QC-CALC Enterprise Close

fwah&#\s
For more information on this option or to
download the Prolink License Server go to the
My Account > My Licensing area on www.prolinksoftware.com.
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24.3.2 License Activation on Web

After you purchase your software and are ready to activate it, go to our website,
click on My Account and login. This is your "My Account" screen. You see:

My Shipment Trackinad |[My Software (6 tems) H lz“
My Quotes
Run Ownership Report
e E QC-CALC Real-Time v.3.30.10 PSN: 28792-2129 Computer ID: 2143 -
# My Maintenance Plans Zeiss Calypso =
Update | Details...
#! Open Support Ticket || 9C-CALC Real-Time v.3.30.3 PSN: 28098 Computer 1D: 0430 |
12! Wiew a Product Demo § | Brown & Sharpe PC...
Update | Details...
QC-CALC Real-Time v.3.30.3 PSN: 28100 Computer ID: 6947
Brown & Sharpe PC...
1 don't see my software here!
—1
My Open Support Tickets (1 items) H E|
View Past Tickets
11/23/2011 - Ticket #2905 - IN PROGRESS - When true position data is transfered over to QC-Calc from Calypso 5.0, the X,Y values are never right.
On every program I need to go in and correct these. With a true position of 0.006, I expect the %,y to be +/- 0.003. Most of the time I end up with -
0.003 / -.00000c (lower #). Am [ missing a setting here? Or is this just a bug?
View Detail | Remove

My Pushed Shopping Carts

[wvvownioads Gaitems) |

2]

Terms Of Use | Privacy Statement

H100% -

=
]

Eﬂ"
Welcome Bl
Logout | My Account | View Cart
- ) Subtotal: $0.00
rolinke - se meoe v wu oo
My Account
% Mv Products My Account > My Products u I
# My Configuration T E
5 iy B mation | Maintenance Status: No Maintenance Plan | l
2 My Past Invoices '
3
I

________________________________________________________________________

The area in the center of the screen is labeled My Software. In this box click the
Activate link next to the product you wish to activate. You are presented with the
following window asking you for a Friendly Name and your Computer ID.

Product Name: QC-CALC SPC

PSN: 14622

Computer ID: 1234

Machine Description: John's Blue CMM
Activation Code: 2763 2D92 4232 FA16 DOD2 97/D3 6

Remember to use the correct ComputerlD for the machine you are activating
this software for which is found in Help — License Configuration of QC-CALC.
Click the Get Authorization Code button and the code is displayed. It is this
number you enter into the License Configuration screen. The Friendly Name is
intended to be a name that helps you identify the machine you are activating.
Remember, if you have 3 CMMs and they are very similar it might be hard to
remember which machine you're viewing when you come to the website so use
something descriptive to that machine. You might use a machine serial number
or other identifiable name.

Back in QC-CALC enter the Activation Code that was provided into the Help —
License Configuration screen and click the OK button. Your software is now
activated.
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- EWALUATION MODE - MUMBER OF DAYS LEFT: 80

Mo Senal Mumber Aszzigned

Computer [T 1234 Uze PLS
| Activation Code 1DFB 2641 CBS2 F750 70E7 8082 2 I
Grouping Authorized
Monitaring Authorized
SPC Reports Autharized How do | order software?

How do | activate software?

24.4 License Activation (manually)

Each copy of QC-CALC is installed on an individual PC Personal Computer and
must be activated using the license screen. Select the Help — License
Configuration... menu to access the license screen. The basic concept of
activating your purchased software is:

1.

2.
3.
4

Select the Help — License Configuration... menu and a Computer ID
number is generated by QC-CALC. You cannot change this number.
Supply the Computer ID to Prolink

Prolink generates and provides you with the Activation Code.

Enter the Activation Code into the box provided and click the OK
button.

You will be shown a confirmation screen to tell you the license was
accepted.

Qccalcsee S

Software Activated

Looking at the Help — License Configuration screen again will show
you that the software is now licensed.

QC-CALC® SPC

Page - 114



License Configuration

24.5 License Screen Details

24.5.1 Introduction
Most of this window is self-explanatory but various aspects are detailed here.

SOFTWARE ACTIVATED
Serial Number = 53007

Computer [D 1234 Use PLS
Activation Code END KE'Y NECESSARY j Kill License
Grouping Authorized

kanitaring Authorized

SPC Reports Authorized How do | arder software?

How da | activate software™

Cancel

24.5.2 Top of Window

The top of the license screen displays the status of your license. If you are
running an evaluation copy it tells you how many days are left until the evaluation
period expires. If it is a full purchased copy that has been activated it reads,
“SOFTWARE ACTIVATED".

Your serial number is printed on the second line. From time to time you will
supply the serial number to Prolink during phone support or identifying your
software on the website. This serial number is available by choosing Help —
About QC-CALC SPC.

24.5.3 Computer ID

The number that appears in this area is generated by QC-CALC and is
considered your PC'’s identification number. This helps you identify which copy of
QC-CALC you are working with and it is the origin of the Activation Code. If you
have purchased multiple copies of QC-CALC, it makes it easier to identify which
copy you are discussing with our support staff or the website.

24.5.4 Activation Code

If the Activation Code is blank it means you have not activated the software and
you are still running an evaluation copy. Your Activation Code is issued by our
website or by Prolink personnel. The Activation Code contains 6 groups of 4
and 1 single character at the end which totals to a 25 character code. This code
consists of numbers 0 - 9 and letters A — F. (i.e. 0103 EEF4 ADDD 603B AB2A
9CE9 4). After entering an Activation Code and clicking the OK button, the
Activation Code disappears and is replaced by “NO KEY NECESSARY” in
order to avoid any confusion. The current software status is displayed at the top
of the window.
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24.5.5 Options Area

The Options area displays the options activated by the Activation Code you
entered. Most of the options are included with the standard software but some
options may be turned off in the future to reduce the software cost. They include:

Grouping Authorized
Monitoring Authorized
SPC Reportsl Authorized

24.5.6 Kill License

This option is used to remove the QC-CALC license on a particular machine. We
use this option to transfer a license from one computer to another. You are asked
if you are sure before the license is removed. When successful a dialog box is
displayed verifying your action.

o S =
I T o :

i | License killed successfully.
W Verification number is RMY41354G14622U1234

You will read this number to a Prolink support staff member to allow you to move
the license to a different machine. But in most case this is not required.
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25. File Menu

25.1 New

For details on this see the File — New section on page 83.

25.2 Open E

Use this option to open and work with an existing QC-CALC file. Select the file
you want to work with from the file dialog box. When a file is opened, it becomes
active for all subsequent QC-CALC operations. The active file name is displayed
at the top of the Main menu screen. Only one file can be open or active at a time
unless you create a Group of .qcc files. See the Groups section on page 105 for
more details.

25.3 Copy

You use this option to copy one or more QC-CALC files to other directories or
disks. A list of QC-CALC files is displayed in the file dialog box. As with most
Windows programs, point and click the file(s) you wish to select then click OK. If
you want to select more than 1 file, use the Multiple File Selection.

| [l Select Filets) to Copy

Organize « MNew folder

OGPMM * | |m2A4271_OP1200_TEST.Qcc H test.QCC
. Partrtn ILAskOpTest.Qcc B Testl.QCC
Perflogs B Sample - Copy.qcc || Test10.QCC
Program Files W Sarnple Gage R&R_GRR.QCC  [M) Testl00.QCC
Program Files (x86) ] m| Sample.qee W) Test101.QCC
I\ ProgramData | | B sample_Export.Qcc W] Test102.QCC
Prolink £ B sample_Report.Qcc | W] Testl23.Qec
. Admin | Samplel.QcC B Test234.Qcc
QC-CALC33 B Samplel00.QCC B Test1234.Qcc
QC-CALC33QC | Samplel00_GRR.QCC |H] Test2345.Qcc
. QC-CALC34 H| Sample200.QCC | TestFile_OP10.Qcc
ArchivedMachin H| Sample300.QCC |H| Testing Again.Qcc
Corrupt B] Sarmples00.QCC M| Testing.Qec
. Data | Sampledudit.QCC W TestingPpkValues.QCC
data-temp W SampleBubbles.qec M| TestingStuff.Qcc
ExportTemplates W) SampleSpecPlan.Qcc B TestingStuff_Export.Qce
Filters

File name: "TrendEmail test. Qcc” "TRILAMINATE PERIOD_F = IQC-CALC Files {*.qcc) vl

[ open |+ [ concel |

Select all of the files you wish to copy to another folder. Click OK when your
selection is complete.

Next, another file dialog box is displayed but no file names are presented. QC-
CALC is requesting that you select the destination folder location. Click OK after
making your selection.

25.4 Copy File As

You use this option to make a copy of the active file. The active file becomes
inactive and the new copy with the new name becomes the active file.
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25.5 Delete ]

This menu item provides a convenient method of removing unwanted QC-CALC
files. A dialog box is displayed, you pick all .QCC files you want deleted, and click
the Open button. You are asked “Are you sure you want to delete this file?” If you
select Yes, the files are removed.

25.6 Modify Database Structure

This menu allows you to change the settings of the structure of the currently
open data file. See the Modify Database Structure section on page 93 for details.

25.7 Rename/Move File

This menu is used to rename your .qcc files and/or move them to another folder.
There are many support files that are used in conjunction with your .qcc file and
using this menu will rename and move those files along with your .qcc file.

25.8 Merge

For details see the Database Functions section on page 103.

25.9 Purge

For details see the Database Functions section on page 103.

25.10 Purge Multiple Files

This screen is used to select multiple files to be purged. All files chosen will be
processed one by one and cancelling at any point will not recover data in files
that have already been purged.

o : e B

This screen allows selecting files to purge, Once the purging process starts it will not be
poszible to get back the data to already puraed files even if you stop the purging process.

The datz in selected files will be lost permanenty!

Root Folder je:prolinkiQC-CALC 3.4\Data),

—5election Type
= Al Files in Directory
I in

" Select Files

Awvailable

WARNING: All data will be lost!

The Root Folder will be used as a starting point for selecting files. If the All Files
in Directory option is chosen then all files found in the Root Folder, and any
subfolder if that option is checked, will be purged.
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If the Select Files option is chosen then the Files area at the bottom will be
populated. All .gcc files found in the Root Folder will be listed in the Available
column and any you want to purge should be moved to the Selected column on
the right.

Once the folder location and files are chosen QC-CALC will check to see if there
are any files that cannot be purged. If files are found that cannot be purged the
next window appears showing the results of that check and giving you the choice
of continuing the process or cancelling. The Copy link can be used to copy the
list of excluded files to the Clipboard. NOTE: Any files used with Auditing enabled
cannot be purged.

The following files will be exduded from purging. Please review the list of reasons.

[Fie Name = . [RE= ’
C:\Prolink\QC-CALC 3.4'\Data'\temp'Sample. gcc This file was created when Auditing was On.

| Exclude files and Continue Purging i Cancel

Once the purging has finished a screen showing the names of the files that were
purged will be shown. The Status column will show “Success” or “Failed” and the
Copy link can be used to copy the list of file names to the Clipboard to be pasted
anywhere you choose.

 Purging Multipie Files SN U =

i Purging is Complete! Number of files processed :15

Flease review the reasons in the Status column if any on the files failed to purge.

[File Name B [Status
C:\Prolink\QC-CALC 3.4\Data\temp\#3L50_794.Qcc Success
C:\Prolink\QC-CALC 3.4\Data\temp#3W4U_794.Qcc Success

C:\Prolink\QC-CALC 3.4\Data\temp10-068-TEST. Qcc Success
C:\Prolink\QC-CALC 3.4\Data\temp!10-068.Qcc Success
C:\Prolink\QC-CALC 3.4\Data\temp!,2 White Black PS_SBS Footprint_SmartScope_Rev C.QCC Success

25.11 Compact Database

For details see the Database Functions section on page 103.

2512 Show QC-CALC Real-Time =

This option is used to open QC-CALC SPC.

25.13 Exit

This option exits the program.
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26. Edit Menu

26.1 Nominals and Tolerances

For details see the Enter Nominals & Tolerances section on page 86.

26.2 Copy / Paste R2|E&

(Grid View only) - Copy selected data to the clipboard, or Paste data from the
clipboard into selected grid cells.

26.3 Paste Special

(Grid View only) - Use this tool to transfer copied information from an ASCII
format into the active database file. This allows for multiple lines of delimited data
to be parsed and pasted into a block of the grid. After selecting Edit — Paste
Special, choose or enter what was used to separate the information by column
and row. Then choose the location to paste the data.

e

Column Separator [Tab]

Row Separatar ]Caniage Return Linefeed

(0].4 LCancel |

26.4 Fill

(Grid View only) - The Fill option helps you quickly fill a block of cells with the
same value. When this choice is selected, the value in the first cell is used to fill
all highlighted cells in the direction specified by the submenu you chose. Fill will
not fill records excluded by a filter.

26.4.1 Fill for Gage R&R

When this menu option is selected a dialog box pops up asking you to fill in the
number of parts, operators, and trials. Once your selections have been made
QC-CALC will automatically fill the Part, Trial, and Operator Numeric Factor
columns with ordered values. The order used will be Parts 1 — 10 for Trial 1 and
Operator 1, followed by Parts 1 — 10 for Trial 2 and Operator 1 again. Once all
trials have been finished for Operator 1, Operator 2 will be filled in and will
continue in that order until all Part, Trial, and Operator values have been filled in.

26.5 Delete/Undelete Point(s) X/

Use this menu option to mark points as deleted. Once a data point is deleted it is
shown both in the grid and in a graph as a different color, but is not removed
completely from the database. This way if you decide to keep the data point you
may select Edit — Delete/lUndelete Point(s) again to undelete the data point.

26.6 Delete/Undelete Record(s)

Use this menu option to mark records for deletion. The data isn't deleted
automatically however. Instead, once selected a different color appears over the
entry. This way if you decide to keep the data you may select Edit — Undelete
Records in Current View. This will remove the new color. To fully delete the
data points mark them for deletion and then select Tools — Compact Database.
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26.7 Undelete Records in Current View

QC-CALC uses a different color to mark records for deletion. This menu choice
removes all gold (deleted) points from the Grid View screen. This will not affect
your data, but any calculations will be done using all the data.

26.8 Add Record

(Grid View only) - This menu is used to add additional records to the end of the
currently open database. This is mainly used to hand enter data into new
records. When you choose this item you will be asked how many records you
wish to add to the file.

Please enter the nurmber of records to add.
Cancel

26.9 Update Fails Column

If new data has been recorded you may use this tool to update the fails column.
This will update the total number of dimensions that have measurements outside
of the tolerance limits, for each record.

26.10 Update All Calculated Dimensions

This menu choice will reapply the calculation for all calculated dimensions to all
records in the file. This process may take a while depending on the size of the
file.

26.11 GoTo Record

(Grid View only) - This menu choice asks you to enter a record number, then it
will show that record at the top of the data grid.

Wooroos TR =

Please enter a Record Mumber,

26.12 Go to Last Written Record ﬂ

(Grid View only) - The lower left corner of the Grid View window contains a area
labeled Last Written Record, which is used as a link to move the cursor to the
newest data entered into the database.

26.13 Sort Records

(Grid View only) - Use this menu option to sort the record by Ascending (First >
Last) order, Descending (Last > First) order, or Order Received.

If you click in a dimension column, then choose to Sort the Records in Ascending
order, the order of the records in the file will change so that the data shown in
that column is in numerical order with the smallest values at the top and the
largest at the bottom of the column. The Record Number column will reflect the
current order of the records.
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26.13.1 Order Received

If the order of the records has been modified and you would like to return them to
the order in which they were received initially from the inspection machine, then
use this menu option.

26.14 Sort Dimension Labels

(Grid View only) - Similar to sorting records, this menu option allows you to sort
the dimensions present in the active database file. Sorting options are Ascending
(First > Last) order, Descending (Last - First) order, or Order Received.

26.14.1 Order Received

If the order of the dimensions has been modified and you would like to return
them to the order in which they were received initially from the inspection
machine, then use this menu option.

26.15 Point Properties

(Plot View only) - When you are viewing the Point Properties window you may
wish to change a value you see. In order to do this you need to turn on the
editing mode for the Point Properties area by using this menu.

26.16 Plot Properties

(Plot View only) - When you are viewing the Plot Properties window you may
wish to change a value you see. In order to do this you need to turn on the
editing mode for the Plot Properties area by using this menu.

26.17 Lock Editing 8

This menu item is available to prevent you from typing or overwriting data in the
Point Properties window (QC-CALC Real-Time) or the Grid View grid (QC-
CALC SPCQC). In addition, once this item is checked, a supervisor can lock down
this menu item by using the Tools — Password — Lock Menus menu or the
Menu System Manager option within the Admin Tool and ensure that no data
values can be changed once the data has been collected.

26.18 Notes

From time to time it may be to your advantage to make notes concerning the
data, parts, or procedures involved. QC-CALC makes this possible by providing a
one-page area to write notes and details that you will want to remember or pass
along to another person using the same file.

r. : Ce—;
Bl coit Notes CAProlinkVQC-CALC 3.4\Data\Sampl.. —

gl Cirl+S “tc file can be written here. -
Print Ctrl+P
Exit Ctrl+ ¥

This area holds extra information
about your database
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27. View Menu

The purpose of the View menu is to customize which items are displayed on the
screen.

27.1 View as Grid View/ Plot View

Selecting View — Plot View / Grid View toggles the active window between a
grid interface and a plot interface. With the Grid View interface you are able to
work with all of the stored inspection data or with a selected subset by using
filters on items like Lot Number, Operator, Inspection Date, Machine Number,
etc. in a spreadsheet-style format. The Plot View interface contains a plot for
each feature being measured. Each plot contains the plot background color,
nominal and tolerance lines, text, and data points. The same filtering options are
also available while in Plot View mode.

27.2 View Graph Types

27.2.1 Add Range Charts

This option shows a graph displaying the Range values for each subgroup just
below the Average chart in Plot View. This is only available with a Subgroup Size
greater than 1.

27.2.2 Remove Range Charts
This option removes the Range charts turned on in the menu above.

27.3 View ltems

27.3.1 Toolbar
This menu turns on and off the display of the Toolbar.

27.3.2 Status Bars

At the bottom of the QC-CALC SPC window is a Status Bar that shows pertinent
information about the currently displayed data.

Last Written Record: 100 Records Sorted By: (Ascending) Filker: Cavity 1 Dimension Fiter; M| Last Part Time: 121241934 12:00:00

Last Written Record

The first section of the tray is used to display information that does not require a
response. Normally, you will see the latest QC-CALC record number received
here. Use this as a reference or click on the label to be brought to that record.

Status Area

The remaining sections of the information tray display the Sort order being used
for Records or Dimension, any Filters that are applied, and other information that
is self-explanatory.

27.4 Panels

The Real-Time screen has special docked information panels you can display on
the left-side of the plot screen. These windows contain several categories of
information. For example, you might want to know information about each point
within a plot such as its value, the date and time, etc. This window is known as
the Point Properties. Or, you might want to know details about each plot such
as nominals, tolerances, control limits, etc. This window is known as the Plot
Properties. Others might want to see statistical calculations of the displayed
data known as the Quick Stats window.

The View menu contains all of these panels and more. The collection of 10
separate panels is referred to as the Information Panel.
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27.4.1 Dimension Filter I#

See the Dimension Filters M section on page 19 for details.

27.4.1 Columns to View @

This menu displays the Column Selector so you can choose the extra columns
of information you wish to see in the Grid View screen. These extra columns

appear to the right of the dimension columns.

- Column Selector -
5 - s T

=l Humeric Factors

Cancel

27.4.2 Record Filters ﬂ

See the Record Filters ﬂ section on page 21 for details.

27.4.3 Point Properties E

(Plot View only) - Each point in each plot has specific properties you might want
to investigate. For example, you may want to see the actual value of the point or

a calculation result.

There are 3 methods of displaying the Point Properties:

* Use menu Window — Point Properties (unlocked view of data)
» Use Toolbar icon for Point Properties (unlocked view of data)
» Use Right Click menu — Point Properties (locked view for editing of data)

Unlocked means the Point Properties window
updates as you float the mouse over different
points in each plot. This is useful for rapid
investigation of each point. When you right click
a specific point in a specific plot and choose
Point Properties, QC-CALC deliberately stops
the updating (Lock) so you can focus on
changing the details of that specific point.

You may edit some of the values within the
Point Properties window. Press the F6 key to
lock and unlock editing.

Watch Individual Values Change

When the Point Properties Window is
displayed, watch the values change as you

move the mouse around the screen. Note that Point Properties change within

Foint Propertiez [Editing Locked)

?

X

Record

Dimension Label
Date

Time

\Value

Dveviation

Lot

Operator
Asz=ignable Causel
Aseignable Causez
Corrective Action1
Corrective Action2
Failz

3
Feature 1
21562013
10:27:10 AN
1.5007
0.00069
22

Bruce
None
MNone
Mone
MNane

0

each plot while the Plot Properties change as you move from plot to plot.
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27.4.4 Plot Properties E

(Plot View only) - The Plot Properties window can be displayed with or without
the Point Properties window. Each plot has properties that you may wish to see

by floating the mouse over each point.

As you move the mouse over each point, the plot
properties does not change. This is due to the fact
that all points within each plot have common
properties such as Label, USL, Nominal, etc. So
to see the Plot Properties change you must move
the mouse over a different plot.

You may edit some of the values within the Plot
Properties window. Press the F7 key to lock and
unlock editing. The USL and LSL are calculations
and are not editable. The Calculation is only
editable when the plot is a calculated plot.

27.4.5 Quick Stats =]

The Quick Stats window can be displayed with or
without the Point Properties and the Plot
Properties window. Each plot has calculation that
you may wish to investigate by floating the mouse
over each point within a plot. These are simple stat
calculations used for quick, no-print reports.
Remember, any points or records shown as deleted
are not involved in the display calculations.

As you move the mouse over each point, the stat
calculations no not change. This is due to the fact
that all points within each plot are involved in the
calculation. So to see the Stats Calculations
change you must move the mouse over a different
plot.

There is nothing editable in this window

Plat Properties [Editing Locked]

? x

Festure 4

Dimension Informat...
Dimension Source
usL

Plus Tol

ucL

Nominal

LCL

Minus Tol

LSL

Precision
Calculation
Tolerance Type

45100
0.0100
4.5080
4.5000
4.4920
-0.0100
4.4500
4

None
Bilateral

Cuick Stats

? x

(N EL SN Feature S

Sample Size
Cpk

Cpk Lower

Cpk Upper

Cpk By R

Cp

Cpm

Mean

Win

Max

Range

Sigma

Sigma By R
Data Normal
Short-Term Sigma
Short-Term Cp
Short-Term Cpk

15

0.87
1.16
0.87

NiA

1.01

0.93
5501447
5.496758
5.506691
0.009503
0.0032865
NiA

Yes
0.003317
1.0

0.86

since every item is the result of a [uckStas

calculation. However, if you change a

FRE"R (1) Feature 1

Dimension Label [MEZATEEE]
Sample Size | 3

() Feature 5

Point or Plot Property the calculations in cp— e
this window are updated to reflect your Cpk Lower | 0.94
Change. Cpk Upper | 0.81
CpkBy R | NA
Selecting Points with the Mouse C;;n:' gi;
You can select a reduced number of Mean | 3500767
points on each plot by holding the left ] |f5 655
mouse button down and then dragging Ra’::z [
across the points of interest. QC-CALC Sigma | 0.0038185
highlights these points in a Sigma By R | N/a
complimentary color. Looking closely at Dt Noemal] ves
the plot, we see 6 points are highlighted. | g oot (22
It may be easier to view the second line Short Term Cpk | 0,91
7

in the Plot Properties since it tells us
how many are highlighted. Remember,
all calculations are now being made on
the highlighted values only.

There are 3 points highlighted giving
you Quick Stats on just the 3 points.
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27.4.6 Data Notes J

There are times you need to add notes to an individual point or even an entire
plot. The Data Notes panel is used to display the text associated with a note you
or another person has assigned.

You can display the Notes panel by selecting the View — Data Notes menu or
click the yellow button in the toolbar shown on the right. Floating the mouse over
a blue colored point displays the text in the panel. Using panels to display the
text saves space on the graph and reduces the plot clutter.

You assign a note by right clicking on the point of interest and choosing the
Assign Note menu. Enter your text in the window that appears (shown below)
and choose to assign that note to the point or the entire part.

27.5 Refresh All Files

QC-CALC SPC works with static data. This means when new data is received
while QC-CALC SPC already has the file open, the new data will not be
displayed. If you wish to include the results of this new data, this menu option will
re-read all data including any new information that has been received.
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28. Group

QC-CALC SPC allows you to open multiple .QCC data files. This is useful when
you have similar parts and want to see them as a group or to print a report on the
same page with data from multiple files. Another advantage of having groups is
that you can apply a filter specific only to that group of .QCC files. All the things
associated with grouping the files are located under the Group menu.

28.1 New

For specific instructions for creating a new Group, see the Groups section on
page 105.

28.2 Open
This menu is used to open your QC-CALC group files.

28.3 Edit

This menu option allows you to add and remove files from the open group as well
as select the display format (Edit Data or Plot Data) for each file.

28.4 Delete
This option allows you to delete a group file from the QC-CALC directory.

28.5 Close
This utility closes the current QC-CALC group file.
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29. Report

This portion of QC-CALC is dedicated to Historical analysis of the data you
collected using automatic inspection equipment or manually entered data. Each
type of statistical analysis is described and any differences in operation are
discussed. Operational differences usually involve variations in keyboard
commands or information you supply to run an analysis.

29.1 Control Charts

For more information see the Control Charts section starting on page 31.

XBar & Range Control Chart pg. 33
XBar & Sigma Control Chart pg. 33
Median & Range Control Chart pg. 34

Individual & Range Control Chart pg. 34
Individual & Moving Range Control Chart (XmR) pg. 34
Moving Average & Moving Range Control Chart pg. 35
Bivariate Analysis pg. 36

29.2 Attribute Charts

For more information see the Attribute Control Charts section starting on page

36.
P _Control Chart pg. 37
nP Control Chart pg. 37
C Control Chart pg. 37
U Control Chart pg. 37

29.3 Process Charts

For more information see the Process Charts section starting on page 37.

Cpk - Process Capability Analysis pg. 38
Raw Data with Outlier Detection pg. 40
Correlation & Regression pg. 41
Histogram Analysis pg. 43
Probability Plot pg. 44
Pareto Analysis pg. 45

29.4 Print Charts

For more information see the Miscellaneous Reports section starting on page 47.

Gage Repeatability and Reproducibility pg. 52
Non-Conformance Report pg. 47
Stat Summary pg. 50

29.5 Other Reports

The QC-CALC Real-Time reports use a different report system and they are
included in the QC-CALC SPC reports. They are used to generate Raw Data
Reports, Stat Reports, Plot Reports and both one-part/multiple-part First Article
Reports. To use the Real-Time reports in the QC-CALC SPC simply choose
menus Report — Other and the familiar dimension selectors is displayed.

Make your choice of dimension to report and click the OK button. The QC-CALC
Real-Time print dialog box is displayed. Follow the instructions in the Real-Time
training manual.
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29.5.1 Printing Reports Across Multiple Files

Using the new Group feature of QC-CALC SPC you may now print reports that
that compare a single dimension from across several files. With a Group file
active, choose any report from the Report menu, then select the dimension(s) for
each open file that you would like a report on. QC-CALC will automatically
generate the report with the dimension(s) you chose.

29.6 Use My Logo

Would you like to see your company logo in the reports you generate? All default
templates are setup to use a bitmap from the same directory the template is in.
This bitmap file must be called “Logo.bmp” and be in the specified directory, so
this menu provides an easy way to choose your own logo to use in the report.
This menu will make a copy of the bitmap logo you choose, rename it to
‘logo.bmp” and save that new file into the template directory.
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30. Tools Menu

You use this option to perform tasks not directly related to statistics and are
considered add-on tools expanding SPC’s capabilities.

30.1 Enable Monitoring
For details see the Monitoring section on page 108.

30.2 Create Filter

This menu item creates a record filter of the highlighted records. If you have not
already done so, you will be asked to highlight a group of records to include in
this filter. You will then be prompted to enter a name for this new filter. Enter a
name and click the Save button. The filter editor will appear allowing you to add
and edit this and other filters.

30.3 Make ASCII

For details see the Make an ASCII File section on page 59.

30.4 Edit or Print an ASCII File

For details see the Edit or Print an ASCII File section on page 61.

30.5 Import ASCII File

For details see the Import ASCII File section on page 62.

30.6 Enable Administrative Tools
For more information see the Enable Administrative Tools section on page 148.

30.7 Password

For details see the Security Passwords section on page 81.

30.8 Options
For details see the Tools — Options section on page 130.

31. Tools — Options

When Tools — Options is selected, you see the Options window. You can
change QC-CALC'’s operation from this multi-purpose window. When you click on
the menus located on the left side of this window, the right side changes showing
the available options. You select and change the option that best suits your
needs. This is an important screen in QC-CALC Real-Time.

31.1 Assignable Cause / Action

For more information see the Assignable Cause & Corrective Action section on
page 69.

31.2 Configure Plots
31.2.1 Items to Show

The Real-Time plot screen has many options you can adjust. For example, you
may want to change the color of the plots, the displayed calculation, the number
of points within a plot, etc. All of the available plot configurations are found in the
Tools — Options — Configure Plot Settings menu. The Items to Show menu
changes what is displayed on the plots and the Plot Colors menu relates to the
available colors of each item.
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Settings o
| &ssighable Cause / Action
=I Configure Plot Settings
i
[ Plat Colors
1 Email
Filters
Global
Statistical Settings
Time Maonitor
1 Update

Number of Parts to Plot

Configure Plat Settings - ltems to Show
Humber of Parts to Plot

25 Plot Paints (3 - 100) |Epk

Sigma Zones
[~ 1Sigma

Calculation

Flot Details
Data Details
¥ Scatter Trace
¥ Specification Lirmits
[wl Cantral Limits
] Mumeric Labels
[ Show Deleted Records
[l Data Paints
[l Calor causes and actions

] Show Dimension Infa
| [ Paints

{* Lines

[~ 2 Sigma
. " Colors
[~ 3 Sigma

“whizker Dptions
W Yertical Lines

[~ Join Horizontally

Dieterming Background Calor

1 Murnber of paints ta check to determine graph background caolor.

I Use subgroup average for caloulating plat colors.

FRestore Defaults

This is the maximum number of actual data point values displayed within each
plot. QC-CALC attempts to read this number of values from the file. Data is read
from newest to oldest and plots are viewed with oldest data on the left side of the
plot with newest on the right. If a database filter is active you may see less points
if some of the points do not match the filter criteria.

When the subgroup size is set to a number greater than 1 the Number of Parts
to Plot is multiplied by the subgroup. This means if the subgroup size is 5 and
the Number of Parts to Plot is set to 100 a total of 500 parts is included in each
plot.

Calculation
The lower left corner of each plot contains a calculated result. This number gives
you immediate feedback of each feature’s current situation. The calculation is not
displayed on Scatter plots. You can display one of the following calculations:

Calculation Description
None | No calculations are displayed on the plots.
Average | Shows the average value of all displayed data points.
Shows both the average and the range values of all
Avg & Range | isplayed data points.
QC-CALC calculates Cpk on all displayed numbers using
the lesser of:
Cpk, based on upper tolerance = (USL - Mean) / 30
Cpk_ based on lower tolerance = (Mean - LSL) / 30
Cpk where: USL  is Upper Spec Limit
LSL is Lower Spec Limit
o is standard deviation
If the feature has a single-sided tolerance, the Cpk for that
particular side is displayed.
Cp | If you choose Cp to be displayed in the live plots, QC-CALC
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calculates Cp on all displayed numbers using the following
equation:

Cp=(USL-LSL)/60
where: USL  is Upper Spec Limit

LSL is Lower Spec Limit
o is standard deviation

Cr

Computed by dividing 1 by the Cp value.
Cr=1/Cp
This value is printed in the same place as the Cp value.

Cpk by R | Crk except o,y is used instead of a.
= (USL - LSL)
Cem | 6 /(0” +(X - Nom)")
Range | Shows the range of all displayed data points.
Sigma | Shows the sigma value for all displayed data points.

Last Point Value

The last data point in the plot is displayed. This is useful for
quickly seeing all values of the most recent part without
having to float the mouse over each point.

This is the same calculation of Cr but convenient for
displaying the repeatability value when measuring one part

PIT Ratio over and over again in a Gage R type of test. For more
details see the section on Gage R & R.
This is the same calculation of Cpk but it is used when your
Cmk | data is measuring the capability of a machine instead of the
process.
Indicates the number of sigmas a point is from the upper or
ZuppZelgsvne? lower spec limit. Please see a full explanation of ZUpper

and ZLower in the Real-Time Training Manual.
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Plot Details

Each plot can contain tolerance lines, control lines, etc. You can control what is
shown on the plots by checking the appropriate item. Each item is now

discussed.
Because each plot has many data points it is impractical to
display the value of each point on the screen. Data Details is
used to display both the point’s value and its record number.
Float the mouse pointer close to the point of interest and the
value is displayed.
Data Details

This figure shows the mouse pointer over record 65 with a
value of 1.5083 for the point. Note how the red (vertical) line is
used to show you the closest point to the mouse.

Scatter Trace

The scatter plot is used to plot data in an X vs. Y type chart.
Because scatter plots are X vs. Y all time reference is lost.
Checking Scatter Trace causes the last 6 points to be
connected with a line to show the most recent part history.
More than 6 points clutter the plot so you cannot change the
number of points connected, it is always the last 6.

Specification
Limits

The tolerance lines (solid red lines) are displayed on all plots.
You might want these lines turned off if the Real-Time
subgroup size is greater than 1.

Control Limits

The control lines (yellow dashed lines) are displayed on all
plots. The value of these lines is set at 80% of tolerance during
file creation.

Numeric Labels

These are values of the Upper and Lower Specifications limits
for each plot and were obtained from your part program. These
numbers are normally turned off since they crowd the plots.
Zooming in on a plot yields their value also.

Show Deleted

This option allows you to view any records that you may have
deleted. The delete point is connected with gold dashed lines

Records in the active plots display.
This option displays a dot where each point occurs on the data
Data Points | line making it easier to see the data point. These dots

disappear if the plots become too crowded.

Mark Records
with Causes

This option displays points that have an Assignable Cause or
Corrective Action assigned to it. A different color is used for
clarity.

Sigma Zones

QC-CALC can display sigma lines on the plots. The calculation of the sigma
value is based on the points currently displayed in the plots only. There are two
ways of showing the sigma values: Lines or Colors.

Sigma Zone Values

When QC-CALC creates a new file it calculates and sets the Control Limits to
80% of the given tolerance. QC-CALC also calculates the sigma zone to be 1/3
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of this value. Each line is drawn on the plot as 1 x Sigma, 2 x Sigma, and 3 x
Sigma creating the plots below. Once you have enough valid data to calculate
the correct sigma zones use, QC-CALC’s Calculate Limits menu to set the
sigma zones as needed.

(15) Functional Size

15.0150

You choose the specific sigma zones to show on the plot by selecting the
appropriate check boxes in the Sigma Zone area.

31.2.2 Plot Colors

B

Each plot containing the data changes color depending on the value of the
current raw data point received from the inspection machine. The current point is
added to the right side of the plot, and all other points are shifted left.

If the current point (latest) is...

...is within specification, the background is green

...exceeds the control limits, the background color is
...exceeds the specification limits, the background color is red
...breaks a specified Trend, the background color is purple

Use Tools — Options — Configure Plot Settings — Plot Colors from QC-CALC
Real-Time to change the background color of the plots.

Note: To make the background color based on the last 5 parts, select Tools —
Options — Configure Plot Setting — Items to Show to change The Number of
Points to Check to Determine the Background Color. Enter a 5 and any point
out of spec in the last 5 will cause the background to be red.

Configure Plot Settings - Plot Colors

The color of each element of the plots is selectable. There are four conditions
used to change colors.

Raw Data or Xbar colors

Out of Spec | Out of Control In-control
Plot Background Red Yellow Green
Specification Lines Bright Red Bright Red Bright Red
Control Lines Bright Yellow Dark Blue Bright Yellow
Nominal Line Bright Green Bright Green Bright Green
Data Line White White White
Feature Label White Black White
1 Sigma Line or Area Green Green Green
2 Sigma Line or Area Yellow Blue Yellow
3 Sigma Line or Area Red Red Red
Not Toleranced Green Green Green
Range Chart Colors
Out of Spec | Out of Control In-control
Plot Background N/a Red White
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Control Lines | N/a | Compliment | Compliment

In addition to these you can also choose the colors to represent the three
separate Sigma lines or areas. These default colors were chosen for their
contrast but can be changed using the Color Editor.

Not Toleranced dimensions always appear green and will not change the
background color no matter what value is received.

Dimension that have Trends when Trend Analysis is being used will always
show with a purple background color. The remaining colors follow the In-control
settings.

31.3 Email

31.3.1 Introduction

When using QC-CALC to email a report to yourself or others, QC-CALC has
three different methods of sending your note.

» Use Your Email Account (Outlook, Lotus Notes, etc)
* Use an SMTP Server — Prolink
* Use an SMTP Server — Your company’s SMTP server

QC-CALC can act as an independent email program and therefore does not
require an interface with your company’s internal system such as Outlook or
Lotus Notes. However, all 3 methods are available.

_ Setings | Emdl
] Aszzighable Cauze / Action 7 Use Defaul MAPI
+ Configure Plot Settings
CIiEmail
[ Filters
[ Global
[ Statistical Settings
1 Time Monitor

& Usze SMTP Server Settings

User Information

Sender Mame |QE-EALE

[ Update Sender Ernail |ploutbound@pro\inksoflware.com

IV se Pralink's Default Server Setting

Server Information

SMTF Server |
Outgoing SMTFP Pert |28

Uszer Name |

Pazzword |

Bestore Defaults Ok LCancel

31.3.2 Using Prolink Mail Server

The default setting uses a special account setup on the Prolink website which
means no other settings are required. However, you should change this setting to
match your company’s mail system. Select Tools — Options — Email and the
following setup screen is shown.

Sender Name

Change Sender Name to a name that represents the equipment on which QC-
CALC is running. This tells you which machine sent you the email.
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Sender E-Mail

This default address must be ploutbound@prolinksoftware.com if you use our
server. If you use your server, change the default address to your email address
since it appears in the FROM address of the sent email. This is the address
where all Replies are sent.

31.3.3 Using Outlook or Other Email Account

Choose the Use Default MAPI option to have QC-CALC use the default email
found in the PC. All other options are disabled. You will find a copy of the email in
the SENT folder of this email account. This method is not recommended since
the latest versions of Outlook tend to block it.

[ Setings o
[ Assignable Cause / Action
[+ Configure Plat Setiings

i A
 Usze SMTF Ger

ver Settings

1 Filters
1 RGlahal

Using Your Mail Server

Start by asking your IT Department for the correct SMTP Server settings.
Choose the Use SMTP Server Settings option and un-check Use Prolink’s
Default Server Settings. Then enter the settings as shown below. The answers
will vary depending on your company.

_ Setrgs | [Emal
[ Assignable Cause / Action ¢ Use Default MAPI
@ Configure Plot Settings
m Fmail
[ Filkers
[ Global

[ Statistical Settings
[ Time Moritar Sender Mame |oc-caLe

@ Use SMTF Server Settings

Uszer Information

[ Update Sender Email | ploutbound@prolink softwars. com

7
[~ Use Prolink's Default Server Setting

Server Information

SMTP Server JmaiI.YDurSelver.cUm

Outgoing SMTP Port |2525

Uszer Mame | ouE mail@v ourS erver. com

Password

\ [~ Sewver Requires Authentication

BRestore Defaults ok | LCancel

31.4 Filters

Select Tools — Options — Filter Settings to display the Filter file area. All filters
are saved in files and QC-CALC'’s default filter file is DEFAULT.QCF which is the
active filter when you start. You can create a new file by clicking the Create
Filter File button. Enter a name in the file dialog box and you have a new —
empty filter file. A filter file is where your filter criteria are stored for future
retrieval.

QC-CALC® SPC Page - 136



The Tools - Options

One reason for creating multiple filter files would be to categorize filters for
certain applications. For example, let's assume you have a 64-cavity mold and
you want to create and save filters called Cavity 1, Cavity 2, through Cavity 64.
You decide to save this set of filters on your local server in a file called Cavities.
This organizes your filters and makes them available to all QC-CALC’s within
your facility. You can continue to make many filter files for every application.

= Lt .|'I
H.fOption (e}
Settings Filtx.ars )
Aszsignable Cause / Action Filter Settings
* Emf_'lgwe Plat Settings Filter File: C:\Pralink \IIC-CAL D 3. 45Fiters\Default gof Browse
maill

Glabal Filter Dray Option Sunday

Statiztical Settings .

Tirme Maritar Default masimum recaords ko retumn 200

Update Enable search limiting

10000

Filter Aszociation
Aszzociate Record Filter with a File or Group

/| &zzociate Dimension Filter with a File or Group

Filter ‘indow Toolbars
Record Filters

| Allow Add/E dit/Delete

Dimenzion Filters

| Allow Add/E dit/Delete

31.4.1 Filter Day Option

QC-CALC has built-in filters such as TODAY, THIS-WEEK, LAST-WEEK, LAST-
YEAR, etc. to help you with date related filters. This type of filter returns the
correct date without having to know the exact dates for the week, month, or year.
These filters produce variable results allowing you to reuse a filter without having
to edit it. Since the first weekday can be defined differently, you have the option
of choosing which day of the week begins the week.

31.4.2 Default maximum records to return

This option controls the total number of records returned from any filter. This
value cannot be larger than the maximum number of records allowed in the
database (2,000,000). This is just a default value. Each record filter has separate
settings to control the amount of data returned for that specific filter.

31.4.3 Enable search limiting

Once this option is enabled you can limit how many records will be searched for
results that match the filter criteria by entering the Max records to search in the
box. If this setting is not used then all records in the .qcc file will be searched
regardless of how long this search may take.

31.4.4 Global Filters

As you create and use filters you may find you want your filters to be available for
all parts you inspect. This global concept is useful because you only have to
create one filter and it is useful for all parts. However, the number of filters shown
in the filter selector may become overwhelming and you may want to reduce this
list. You can associate each filter with an individual part or associate it with all
QC-CALC files. Click the Associate Record Filter with a File or Group to
reduce the filter's range of use to the currently active QCC file. Uncheck this
checkbox to make the filter available for all QCC files. This concept can be
applied to dimension filters which are located under the record filter.
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31.4.5 Filter Window Toolbars

The options shown in this area control the buttons available in the Record or
Dimension Filter panels. If the Allow Add/Edit/Delete option is unchecked the
corresponding buttons in the panel will be disabled as shown below.

Select Record Filker 9 »

31.5 Global

The settings in this area are used in both QC-CALC Real-Time and QC-CALC
SPC. Any changes made to the settings here in QC-CALC Real-Time will also
apply to the QC-CALC SPC software running on the same computer.

Settings Global - General
Agsighable Cause / Action Language
+ Configure Plat Settings "

Emal Select Language Englizh
Filters
:Global Application Themes
Statistical Settings
Tirne Monitor Current Theme Custorn Blue
Update

Startup

Click here to start QC-CaLC Real-Time automatically when windows starts. Set
Other
Show Ppk instead of Cpk. Show Right Mouse Button

/| Enable Control Limits for Mon-Tolerenced Dimensions

Factar Lists
Factor List File Location | C:A\Prolink G C-CALC 3.4 QCNF actorList.ini Browse

Custarner Infarmation
Uzer Name Company Mame

Laura Crooks Pralink., Inc.

Language
This allows you to change the language file that controls all of the captions and
messages in QC-CALC. The languages that are currently supported are:
Chinese, English, French, German, ltalian, Polish, Russian, Spanish, and
Swedish. Choose the language from the list and click OK. You must re-start QC-
CALC for the new language to be shown.

Application Themes
You can change the look and feel of the screens within SPC Office Buddy with
this option. Choosing “None” will remove any theme and the current Windows
style will be used.

Startup
The Set button will place a shortcut to QC-CALC Real-Time in the startup folder
so that QC-CALC Real-Time will be run every time the computer is started.

Other

Show Ppk instead of Cpk

For anyone following the AIAG standards, this option changes the Cpk (or Cp)
labels through-out the program and reports to Ppk (or Pp).
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Show Right Mouse Button
This option is designed for users utilizing a touch-screen monitor or who

otherwise only have a single mouse button. Checking this option adds the H
button to the toolbar on your screen. Click on the icon and then click on the plot
point you would like to access; and the right-mouse click pop-up window
appears. For more information on right-mouse click options, please refer to the
Right Mouse Menu Definition (Grid View) section on page 78.

Enable Control Limits for Non-Toleranced Dimensions

There are times you have dimensions that do not have tolerances associated,
but you still want to watch to see how that feature is doing or run a report if a
point goes out of Control. Enabling this feature gives you the ability to use any of
the Out of Control options within the program.

Factor Lists

This setting is used to set the location of the file used to store the lists of values
used when entering factors into QC-CALC. This file can be located on a server
and the same file can be used for QC-Gage, QC-CALC Real-Time, and QC-
CALC SPC.

Customer Information

The information in this area is typically entered during the install process, but you
can make changes to the User and Company Names from this area instead of
having to reinstall when things change. The Company Name is used in most
reports, so it is necessary to fix this when your company name changes.

31.6 Statistical Settings

Settings Statistical Setings
Assinable Cause / Action Diata to Display GRER
Corfigure Flot Sett
: E:nr;illgure e 3007 Records to include in eports GRER Spread Measurement Error
Fiters Ignore Subaraups with Deleted Recards) 8/93%-518
Global )
5 7| Subaroup Size 1136
Tirne: Maritor
Update Murnber Farmat Graph Settings
/| Block Seientific Notation /I Mominal & Tolerance Lines

Decimal Place Bonuses 138 Saved Cantrol Limits

2+ Range

2 s 3| Contral Lirt Sigma Multilier
0 v Average futo | Histagram Cell

0+ Other

31.6.1 Data to Display

Records to include in reports

This is the maximum number of actual data values (parts) that will be used for an
analysis. QC-CALC will attempt to read this number of values from the file for
analysis. Data is read from newest to oldest and plots are viewed with old data
on the left side with newest on the right. If a database filter is active, only data
belonging to records matching the filter criteria are used. QC-CALC always

QC-CALC® SPC Page - 139



The Tools - Options

attempts to supply Records to include in reports values unless specific record
number ranges are specified in a filter criterion.

For control charts, if the Records to include in reports is set to 300 and the
subgroup size is 3, 100 XBar points will be plotted.
Ignore Subgroups with Deleted Record(s)

With this option enabled any subgroup that contains a deleted point will not be
used in any graphs or calculations.

Subgroup Size
The subgroup size is the number of data points that will be included in each point
on the chart or in your Analyses. For example, when your Subgroup Size is set to
2 one dot on the graph is actually the average of 2 data points. You have the
choice to keep your existing values, or you can select a different value to be used
with your Real-Time Analyses.

31.6.2 Gage R&R

You can choose to use a spread value of 5.15 sigma (99%), or 6 sigma (99.73%)
in the Gage R&R reports.

31.6.3 Number Format

Block Scientific Notation

When QC-CALC calculates and prints statistical results in the on-screen or
printed report, the numbers may “snap” into scientific notation if their magnitude
is very large or very small. Many people are unfamiliar with numbers displayed in
scientific notation such as 1.23456E-9. This check box allows you to block this
action.

Decimal Place Bonuses

The four text boxes for Decimal Places tell QC-CALC how many places to add to
the existing decimal positions. The decimal places are relative to the right side of
the decimal point and range from 0 to 7 extra places. The number entered is
added to the number of decimal places defined for each dimension found in the
Edit - Enter Nominals & Tolerances area on page 86. You can add additional
decimal places (bonus) to any calculation. For example, you may have 3 decimal
places accuracy on a feature with a nominal of 1.200 and a tolerance of +0.001.
A range calculation of 2 numbers of similar magnitudes will yield a very small
result. In this case you may want two additional decimal places so that you can
“see” the small range.

e.g. 1.20345 - 1.2032 = 0.00025, which needs at least 2 more decimal places.

In general, Range Decimal Place Bonus is related to calculations with
subtraction, Sigma Decimal Place Bonus is used with calculations of higher-
level mathematics and Average Decimal Place Bonus is used on calculation of
division. Other Decimal Places is not a bonus but a straight value used to
display all other calculations in the QC-CALC reports.

31.6.4 Graph Settings

Nominal & Tolerance Lines

This option controls the display of the Nominal, Average, and Specification Limit
lines on the reports.

Use Saved Control Limits

Normally, QC-CALC calculates the Control Limits best suited for each analysis.
Enabling this option overrides this calculation and uses Control Limits that were
previously saved in the file.

QC-CALC® SPC Page - 140



The Tools - Options

Control Limit Sigma Multiplier

The sigma multiplier is a number that is used to scale the control limits by
multiplying it by the standard deviation (sigma) of the visible data set. Enter a 4.8
if you want QC-CALC to change the control limits to 4.8 sigma. The next time you
use Calculated Limits, QC-CALC calculates the standard deviation of the visible
data, multiples this result by Sigma Multiplier for Control, and uses this value
to draw the yellow dashed control limits and for any control limits in the Control
Chart reports.

Histogram Cells

This function allows you to select Auto or any number of histogram cells between
7 and 15. When using automatic cell calculation the amount of points in the study
(Sample Size) determines the number of cells to use. The table below is what
QC-CALC uses:

Sample Size Cells Used
Less than 90 7
Greater 90 but less than 181 8
Greater 181 but less than 362 9
Greater 362 but less than 724 10
Greater 724 but less than 1448 11
Greater 1448 but less than 2896 12
Greater Or equal to 2895 13

31.7 Time Monitor

The Time Monitor shows you if parts need to be measured for any open files.
The grid area allows you to set the maximum minutes allowed between part
measurements for each file. The date and time of the last inspection will be
shown in the lower right corner of the QC-CALC SPC window for each file.

Settings Time Monitar

L Assignable Cause ‘f’ACtiDn The Time Monitor shows you if parts need to be measured for any open files. The grid below
= Configure Plot Settings allows you to set a maximum amount of minutes allowed between part measurements for each
[ Items to Show file. The date and time of the Last Written Record is displayed in the lower right corner of the
[ Plat Colors QC-CALC SPC window(s).

1 Email

1 Filters [ Display the date and time in red if a part has not been measured within the alotted time,

[ Global

[ Statistical 5 ettings
[ Time Monitor

[ Update

BRestore Defaults Ok | LCancel

31.7.1 Display the date and time...

When the Display the date and time in red if a part has not been measured
within the allotted time option is checked the date and time of the last
inspection will turn red when a new measurement is overdue.
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31.8 Update

QC-CALC has the ability to automatically check for updates to the latest version.
There are two ways of getting an update: from the Prolink Website
(www.ProlinkSoftware.com) or from a Local File Server.

Settings o Update- : :
[ Assignable Cause / Action QC-CALC Updating Settings

# Configure Plot Settings Specify when QC-CALC should look for and run new |Manual
1 Email updates.

[ Filters

Update Patch Location:

Global
[] Statistical Setings " Local File Server |C:AProlinkhGC-CALC 3.4 Brovse
[ Tirne Maritar

& Prolink ‘websile

Silent Run

I~ Run Update without User nteraction

Bestore Defaults

31.8.1 Specify when QC-CALC should look for...

You have the option of having QC-CALC automatically check to see if updates
are available. If you do not want QC-CALC to check for updates automatically,
then set the frequency to Manual. With the setting at Manual, the Help — Run
Update menu will be the only way to perform the update operation. The choices
to check for updates are:

* Manual

* Every Time QC-CALC Starts
* Once Every Day

*  Once Every Week

»  Once Every Month.

31.8.2 Update Patch Location

QC-CALC can be configured to look in 1 of 2 locations for the update patch. By
default QC-CALC will look at the Prolink website to see if a new patch is
available, but you can also choose a location on your local network if that is
preferable.

If you want to update individual copies using a central location (meaning you
control when the updates are downloaded and installed), then you need to visit
the Prolink website to download the update to a location where it will be
accessible to everyone. After the update has been downloaded, configure all QC-
CALCs to check for available updates from that location by setting the Update
Patch Location to the path where the update has been stored.

31.8.3 Run Update without User Interaction

Using the Silent Run option along with the automatic updating will keep QC-
CALC up to date without the operators having to do anything at all. If a needed
update was detected when the program started, the update will be downloaded
and installed, then the program will start automatically when the updating
process is finished.
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32. Administrative Tools Menu

Historically, QC-CALC Real-Time has been used within an individual inspection
machine as a single copy of software. Each person controlled and adjusted QC-
CALC’s operation individually. As networks became more prevalent, the
inspection devices were connected to the network making data movement
easier. This created the need to control the individual copies of QC-CALC
running throughout the shop from a central location.

As of QC-CALC version 3.2, an Administrative Tool was added to help the
Quality Department set up and control every copy of QC-CALC within the entire
company. This tool can be activated and used from any of the QC-CALC copies
on the network.

In addition, the medical supply companies must satisfy FDA title 21 Code of
Federal Regulations (CFR21 Part 11) Electronic Records; Electronic Signatures,
as it applies in a medical manufacturing environment. A special section has been
added to this document which describes how QC-CALC can be configured to
help you meet the requirements of Part 11.

If you are not seeing this menu, you will need to reinstall and follow the directions
for setting up the Administrative Tool in the Setup and Installation Instructions
section on page 152.

32.1 Set Current User Group

Once the User Groups are created and the options are set for each group, you
activate the group by choosing Administrative Tools — Set Current User
Group menu. This should be a one-time change and QC-CALC will remain in
this configuration until further notice.

32.2 Manage User Groups

This menu is used to configure the User Groups. For details see the Manage
Options section on page 156.

32.3 Change Password

This menu is used to change the Admin Password. You will be asked to enter the
current password before you are allowed to enter a new password.

32.4 Logout

When you enter your password to modify anything in the Administrative Tools,
there is a checkbox saying Keep me logged in. Once you check this you can
modify multiple settings without re-typing your password each time. The Logout
feature is used to cancel the edit feature. Closing QC-CALC and re-starting it
cancels the login as well.

32.5 Disconnect from Admin Path

In the Administrative Tools menu, there is the Disconnect from Admin Path
option which will allow you to leave the Administrative settings you’re currently
connected to.

32.6 Edit Application Defaults

The Edit Application Defaults selection gives the administrator the ability to
modify the default values for QC-CALC Real-Time. Normally, these values do not
need to be modified but they can be under certain conditions. The most
commonly changed default values are surrounded with red. For more details see
the Edit Application Defaults section on page 158.
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33. Window

These organizing tools can only be used when viewing a QC-CALC Group file.
This means that there are multiple windows open within the main QC-CALC SPC
window. In order to view them more easily, we offer you the following menu
options:

33.1 Tile Horizontally

This choice is for files that are best viewed in a short, wide window. All active
database files will be arranged in this manner, giving equal amounts of the
screen to each of them. The files are ordered (top to bottom) based on the order
in which they have most recently been used.

33.2 Tile Vertically

This choice is for files that are best viewed in a tall, thin window. All active
database files will be arranged in this manner, giving equal amounts of the
screen to each of them. The files are ordered (left to right) based on the order in
which they have most recently been used.

33.3 Cascade

All active database files are arranged overlapping (top left to bottom right) each
other with each title bar clearly visible, based on the order in which they've
recently been used.

33.4 Arrange Icons

Arrange all minimized database files (icons) along the bottom of the QC-CALC
window in the order in which they’'ve recently been used. If no windows are
minimized then this will do nothing.
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34. Help

34.1 Contents

This menu option shows the Contents of the QC-CALC help file. Jump text is
available to get to specific help topics.

34.2 What does this product do?

This menu launches the PowerPoint presentation that explains the differences
between QC-CALC Enterprise, QC-CALC Real-Time, and QC-CALC SPC. This
is the same presentation that runs after you install the program.

34.3 Run Update

This menu option will locate and run the update patch required to update QC-
CALC Real-Time and/or QC-CALC SPC, if a newer version is available. See
Update on page 142 for a description of the settings.

34.4 Gather QC-CALC Information

If there is a problem with your software that cannot be solved by using the help
system or your manual, you can call Prolink for technical support. We may ask
you to choose this menu option which will automatically collect all of the
information about your settings that we will need to assess the problem. You will
need to either email or Fax the information to us after QC-CALC stores it in a file.
A short wizard will guide you through the steps.

34.5 License Configuration
See License Screen Details on page 115 for details.

34.6 About QC-CALC SPC

Use this menu to determine which version of QC-CALC you are running. There is
other important information that our support team may request.
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35. PopUp Menu (Right Click)

When you right click on a file in QC-CALC SPC one of two menus will appear
based on if you are viewing that file using Grid View or Plot View.

Copy

Paste

Paste Special...

Sort Records

Sort Dimension Labels
Fill

Add Record

Delete/Undelete Point(s)

Delete/Undelete Record(s)

Update Mumber of Fails

Recalculate Dimensions for Selected Record(s)
Create Filter...

Assign Motes...

Edit Motes...

Quick Stats

Delete/Undelete Point(s)
Delete/Undelete Record(s)

Assign Cause

Assign Corrective Action
Add/Remove RangeChart

Recalculate Dimensions for Selected Points
Recalculate All Points in View

Create Filter...

Assign Motes...

Edit Motes...

Quick Stats

Plot Properties

Point Properties

Plot View PopUp Menu

Clear Selected Records from Set

Recalculate Sets from thiz Record
Grid View PopUp Menu
35.1 Grid View PopUp Menu

This menu is described completely in the Right Mouse Menu Definition (Grid
View) section on page 78.

35.2 Plot View PopUp Menu

Delete/Undelete Point(s)

Use this menu option to mark points as deleted. Once a data point is deleted it is
shown both in the grid and in a graph as a different color (gold). Deleted Points
are not removed completely from the database but they are not used in any
calculations. Then if you decide to keep the data point you may select Edit —
Delete/Undelete Point(s) again to restore the data point.

Delete/Undelete Record(s)

Use this menu option to mark a record or records for deletion. This is similar to
the Delete Point except the entire part (record) is removed from all calculations.
The data is not permanently deleted, it is only marked for deletion and changes
color to indicate its removal. You may undelete any record or records by pressing
the Delete key where the cursor is current positioned. This returns all deleted
records back to normal. To fully delete the data points mark them for deletion and
then select File — Compact Database.

Assign Cause
This will show the Assignable Cause window which enables you to assign a
cause to the record you clicked on.

Assign Corrective Action

This will show the Corrective Action window which enables you to assign a
corrective action to the record you clicked on.
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Add/Remove Range Chart

This menu will create a Range Chart on the plot where you clicked, or it will
remove the Range Chart if one already existed on that dimension.

Recalculate Dimensions for Selected Points

Right clicking on a single point and choosing this menu item will update the
corresponding point in any calculated dimensions.

Recalculate All Points in View

This menu is only available when you right click on a Calculated Dimension and it
will re-apply the calculation for that specific calculated dimension to the visible
data points. Only the records visible on the screen will be updated, so if you
would like to update all records you should use the Edit — Update All Calculated
Dimensions menu instead.

Create Filter

This menu item creates a record filter of the highlighted records. If you have not
already done so, you will be asked to highlight a group of records to include in
this filter. You will then be prompted to enter a name for this new filter. Enter a
name and click the Save button. The filter editor will appear allowing you to add
and edit this and other filters.

Quick Stats

Please see Quick Stats ﬂ on page 125 for more details.
Plot Properties
Please see Point Properties E on page 124 for more details.

Point Properties

Please see Plot Properties E on page 125 for more details.
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36. Enable Administrative Tools

Using this menu allows already installed copies of QC-CALC to use the Admin
Tools area without having to reinstall. Once you choose this option a wizard will
walk you through connecting to an Admin group. The steps below are for creating
an entirely new Admin group, but the directions for joining an existing Admin
group will follow this section.

36.1 Starting a New Admin Group

The first screen that is shown when you are creating a new Admin group asks
you to choose the storage location of the Admin files. When you are starting a
new Admin group choose the location where you plan to store the settings and
as you start the setup process the files will appear there. This location should be
on a server that all copies of QC-CALC will have access to.

Weloome [~ Wwelcome
- Getup Welcome to the setup wizard for the Administrative Tools in OC-CALC: To set up
L. Finish the Administrative Tools, you first must specify the central directary where your

groups and other common settings will be stored. This is typically a network drive
such as your M:% drive or other shared location.

Fleaze chooze the directory where your groups will be stored and click the 'Mest!
buttar.

Admin Path: SASPC Adminty

Mewt 3> ‘

On the second screen you are prompted to enter the password for your Admin
group. This is a password you do not want others to learn, since it would enable
them to change all of the settings you lock later.

~ Set Admin Pagsword

¢ Welcome
- Setup There was no existing Administrative Tools setup was found in the folder you
.. Finizh specified. Az such, a new Administrative Tools folder will be created. Please start

by specifying the central Administrative Passward. This is only done once per
administrative folder and can be changed later via the Administrative Tools menu if
necessany.

Flease enter the new administrative password bwice below.

Administrator Pagsword: 1 ******

Mew Paszword Confirmation:

1xxxxxx

<< Previous ‘ Mest »» | Firish Lancel
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The final screen of this Wizard tells you the creation of the Admin group location
was successful.

peeEE S

— Congratulations

= WWelcome

Setup Congratulations! Y'ou have now completed setting up this PC to n the QC-CALC
... Finish Admiriztrative Toolz. This will wark for both QC-CALC Real-Time and QC-CALC
SPC =0 there iz no need to perform thesze steps in both applications.

Once pou click Finish, the Administrative Tools menu will appear. &l settings for
the Administrative Tools should be performed through this menw going forward.

<< Ereviousl Hest 5 | i Finish ¢ LCancel

36.2 Joining an Existing Admin Group

The first screen that is shown when you are creating a new Admin group asks
you to choose the storage location of the Admin files. This location should be on
a server that all copies of QC-CALC will have access to and should already have
existing settings in that location.

—welcome

- Welcome

i Setup ‘Wwelcome to the setup wizard for the Administrative Tools in OC-CALC. To set up
i.. Finish the Administrative Tools, you first rmust specify the central directary where your
groups and other common gettings will be stored. Thig is typically a network drive
such az pour M:% drive or ather shared lacation.

Fleaze choose the directary where your groups will be stored and click the 'Mest!
buittar.

Admin Path: SANEPC Admirt,

Hext 3>
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Since the Admin group already exists the list of User Groups setup for that
Admin group will be shown on the next screen. Choose the User Group this
copy of QC-CALC should join and enter the Admin Password.

| Administrative Tools Setup

—Jain Group

You have now been linked to the existing Administrative Tools folder. If you would
like to join one of the existing groups, please choose it from the list below and type
the Administrative Pazsword in order to join.

Otherwize, you may skip thiz step and click Mest ta continue.

Choosge Group to Jain: |CMM Uszers

Administrator Password: |’““"“‘x

<< Erevious' Hext 3> I Firizh LCancel |

The final screen of this Wizard tells you that you successfully joined the Admin
group.

ERCTTETRL .

— Congratulations

- Welcome

- Setup Congratulations! v'ou have now completed setting up this PC to mun the QC-CALC
i.. Finich Admiristrative Tools, This will work for both QC-CALC Real-Time and QC-CALC
SPC so there is no need to perform these steps in both applications.

Once pou click Finish, the Administrative Tool: menu wil appear. Al settings for
the Adminiztrative Tools should be performed through thiz menu gaing forward.

< Ereviousl Hewt »» | i Finish ¢ LCancel |

For more information see the Administrative Tool & Part 11 section on page 151.
Note: This menu will not be visible once the Administrative Tools functionality
is in use.
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37. Administrative Tool & Part 11

37.1 Introduction

Historically, QC-CALC Real-Time has been used within an individual inspection
machine as a single copy of software. Each person controlled and adjusted QC-
CALC’s operation individually. As networks became more prevalent, the
inspection devices were connected to the network making data movement
easier. This created the need to control the individual copies of QC-CALC
running throughout the shop from a central location.

As of QC-CALC version 3.2, an Administrative Tool was added to help the
Quality Department set up and control every copy of QC-CALC within the entire
company. This tool can be activated and used from any of the QC-CALC copies
on the network.

In addition, the medical supply companies must satisfy FDA title 21 Code of
Federal Regulations (CFR21 Part 11) Electronic Records; Electronic Signatures,
as it applies in a medical manufacturing environment. A special section has been
added to this document which describes how QC-CALC can be configured to
help you meet the requirements of Part 11.

» Setup and Installation Instructions pg. 152
» Silent Install pg. 153
* Setup Batch File pg. 153
* Running QC-CALC Real-Time pg. 154
* Manage User Groups pg. 154
» Establishing First Time Password pg. 155
» Create User Groups pg. 155
* Manage Options pg. 156
» Edit Application Defaults pg. 158
e Set Current User Group pg. 159
* Logout pg. 159
» Disconnecting from Admin Path pg. 160
» Troubleshooting pg. 160
 CFR21 Part 11 Considerations pg. 160
» Trackable Changes pg. 160
e The Setup pg. 161
» Adding Users to the Group pg. 162
- LDAP pg. 162
* Account Management pg. 163
» Enable Auditing pg. 164
e Set Current User Group pg. 164
» Editing the Data pg. 164
» Documenting the Change in Real-Time pg. 165
» Documenting the Change in SPC pg. 167
e CFR Part 11 Audit Report pg. 167
» Sample Audit Report pg. 169
» LDAP (Lightweight Directory Access Protocol) pg. 170
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37.2 Setup and Installation Instructions

37.2.1 Introduction

There are several installation options for QC-CALC. You can install the standard
QC-CALC Enterprise or a QC-CALC Administrative copy. Installing the
Administrator copy involves copying all setup files to a server and running the
setup.exe from this location. This saves you from carrying a CD or USB Flash
Drive. Furthermore, you can write a batch file to perform a silent install as well.

You can use a System Management Server such as Microsoft’s SMS or Altiris’
Service-Oriented Management solution. Both of these programs can be used to
install multiple copies of QC-CALC throughout your company at the same time.
By using our batch file commands, you can run these installations in silent mode
or allow the user to see the installation on their local screen.

37.2.2 Install

Create a folder on a shared drive such as S:\QC-CALC 3.4 Install. This folder
must be available to all computers that will use QC-CALC.

A, | Pictures QC-CALC 34 Install
QC-CALC 24 Manual
» Computer + S\ (S) » QC-CALC34Install » -|‘, \|| Search QC-CALC 34 [nstalt 2|
File Edit View Tools Help
Organize v Burn Mew falder = [ @
» &8 D-Drive (\LAWORKLAPTOP\C-drivelUsers\L = Name ’ Dt midificd Type Size At
: I
SBcoive Wnkseiver] h) %) _setup.di 4z 6 P Application extens... 15K8 A
L":E'[?','VE(;\':RINTERS) &) _ CDdatalieab WinZip File S01KB A
458 5 : 3
= L"V:( ) . =_‘ || datal.hdr HDR File 63KB A |E
‘:' Question £ data?.cab WinZip File TI43KB A
qc T %) I5Setup.dl Application extens... SB3KE A
SQPEAa SESE [ tapounstin BIN 1KB A
i B cctupexe BIKE A
b )l Testing 33 and 30 i o . s
=) 10193 Mold E.zip ]y = '
10 items
|
|
@ Note: If you use a mapped drive, the same drive letter must be used on all PCs.

—_—

Download the QC-CALC Administrator file from our website.

2. Unzip the contents of this file into the QC-CALC 3.4 Install folder just
created on the shared drive.

3. From any computer use Windows Explorer to open the QC-CALC 3.4 install

folder on the shared drive. (S: drive in our example)

4. Double-click the Setup.exe file.
5. During installation the Install Wizard shows ;== -

6 screens but take special note of the |

Install Folder. Installation screens are as Aot Tt Bal
follows:

I+ 5 D-Drive (W PRINTERS) (P:)

» The Welcome Screen 4 GBS\

* The License Screen TN —

* The Customer Screen b i oA

* The Install Folder > b L QC-CALC 3.4 Install

* The Destination Location | SPC Admin

* The Program Folder lesbngscand =)
b € Network

The Install Folder is an added screen to b Yemabant

< | T

tell QC-CALC where to obtain the common
settings for all QC-CALCs configured for [ Make Hew Folder |
common control. In this example we
created S:\SPC Admin\
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6. Browse to the SPC Admin folder on the shared drive, click OK, and finish
the rest of the install process.
7. Steps 3-6 are repeated for every PC on which you want QC-CALC installed

37.3 Silent Install

The installation of QC-CALC (Administrative Copy) can be automated to a point
where no questions are asked. Optionally, you can run the install in a silent mode
where no screens are displayed. This type of installation requires a batch file that
contains instructions to tell QC-CALC what to do and how to do it.

Normally, this type of automated installation is used in companies where the IT
department “rolls out” the installation from a central server. This type of install
reduces time and increase control in physically large companies.

You can use a System Management Server such as Microsoft’s SMS or Altiris’
Service-Oriented Management solution. Both programs can be used to install
multiple copies of QC-CALC throughout your company at the same time. By
using our batch file commands, you can run these installations in silent mode or
allow the user to see the installation on their local screen.

The silent install commands can be used with QC-CALC 3.4, QC-Gage 3.4, EDL
3.3, QC-Audit 3.0, and QC-Sort 3.0.

process. Following this, a progress bar will be displayed. This is meant as a
visual cue that the install is taking place.

37.4 Setup Batch File

37.4.1 The Batch File Location

The batch file needed to automate QC-CALC'’s installation should be located on
a shared server that is accessible to all shop floor PCs. In our continuing
example, let's assume you chose to store this batch file in the S:\QC-CALC 3.4
Install\ folder. Instead of running SETUP.EXE, you will run QC34.bat.

37.4.2 The Batch File Contents

The batch file consists of one line starting with the server path and Setup.exe
followed by optional arguments. The following shows the contents of an example
file called QC34.BAT. Keep in mind this is one long command even though it
appears on 3 lines. All arguments are separated by (;) semi-colons.

i Note: In all cases, an installation screen will appear briefly during the installation
=T

If you omit any of the arguments below, the corresponding installation screen will
appear asking the user to provide this information.

g:\ QC- CALC\ set up. exe /silent; destinationpath=c:\prolink\;
adm npat h=S: \ SPC Admi n\ ; user gr oup=CWM
User ; user nane=Ben; conpanynane=M/ Co

Batch File Command Iltem Comments

Q:\QC-CALC\SETUP.EXE | Command to install a Windows program. Must
be first

[silent; If this switch is present, the installation process
is not visible on the target PC. If this switch is
omitted, the InstallShield screen is displayed and
someone will have to click the installation
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wizard’s Next > button to continue the setup.
The answers to the wizard’s questions are filled
in by the contents of the batch file but you should
include the /silent switch.

destinationpath=c:\prolink\; | This is the installation path where QC-CALC will
be installed in the CMM or gaging station. You
can change it to whatever path you desire.

adminpath=S:\SPC Admin\; | This is the folder used to control all QC-CALC’s
in your facility. All common settings are stored
here. You should standardize on the location by
using a batch file like this one.

usergroup=CMM User; This command sets the active user group when
the installation is complete. This command will
work if you set up one copy of QC-CALC on your
desktop PC and created this user groups first.

username=Ben; Sets the user name into QC-CALC. This name
appears on some reports.

companyname=My Co Sets the company name into QC-CALC. This
name appears on some reports.

@ Note: adminpath and usergroup only apply to QC-CALC installations.

37.5 Running QC-CALC Real-Time

Now that you have QC-CALC installed in your office PC, you’ll want to change
some settings. First, you must run QC-CALC and answer a few questions:

1. Double click the QC-CALC 3.4 Real-Time icon on your Desktop.

2. When running for the first time you will be asked what type of inspection
machine you are working with. Choose QC-CALC Gage Central from the list
since you probably are not seated at an inspection machine.

3. Uncheck the Launch Machine Help After Finish option.

4. Click Finish.

Install Wizard

Choose a Machine Interface

Show &ll..
(* |nstalled Machines

QC-CALC Gage Central

= Al Machines

Machines that send data via
R5232

[ Launch Machine Help after finiske

[Machine Help shows pou how to setup
your machine ta work, with QC-CALC
Fieal-Time]

¥ Daor't show this farm again. Finizh I LCancel |

5. The SAMPLE.QCC file is displayed in QC-CALC Real-Time.
37.6 Manage User Groups

For simplicity reasons, QC-CALC does not save administrative settings at the
user level. Instead, groups are created with default settings and locked from
being changed. Copies of QC-CALC are then assigned to these groups. It is not
necessary to log in as a particular user in order to obtain your group settings
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since groups are assigned at the PC level. It is assumed that all users using a
particular PC are in the same group. This form of security was chosen because
QC-CALC runs without human intervention. It is critical not to interrupt data
collection due to login errors.

Note: Individual user id/password combinations are assigned to individual

persons for Part 11 related activities such as auditing and the digital signing of
@ reports. However, the user name and password are only requested when a
— change is being made to the data. Please see the CFR21 Part 11 Considerations

section on page 160 for details.

37.7 Establishing First Time Password

You must establish a password as Administrator the first time you run the
Administrative Tool in QC-CALC. You are requested to enter this password twice
as discussed in the next section.

1. Select the Administrative Tools — Manage User Groups menu and the
password screen is seen only the first time you select this option.

i -

.QC—CALCRea%—TimeSBA_/_B) - [User p C ]-IC nk\QC-CALC 2 4\Data\PartRateTesting.Occ]

File View Report Export GageR&R Tools | Administrative Tooks| Help

| @] Sl&lela pefv ER[E & SetCurentUserGroup..
=

(1) Feature 1 Deviation: -0,00534 Manage User Groups...

[Point Properties [Editing Loc.
Record | 174
'V-D\fﬁenéwnn Labél‘i‘F‘éa‘t}JVrg 17 E|
Date | 31112013
Time | 11:47:55AM
Value | 15050
Deviation | -0.0053¢

Change Password...
---------- Logout
Reset Password...

Disconnect from Admin Path...

Edit Application Defalts...

2. You are asked to set your password as the Administrator for the
Administrative Tool. This Password is the key to logging in as the
administrator from any copy of QC-CALC using this network install.

Enter Your Mew Pazzword: J|

Mew Pazsword Confirmation; 1

Help Save | LCancel

37.8 Create User Groups

After your password is established, the Manage User Groups screen is
displayed. There are no User Groups shown since this is the first time you have
run the software.

il User Group Manager

=15

User Groups Path: 5:\5PC Admin',
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1. To create a new user group, click the Add button and enter a name for the
first group. For our example we entered CMM User.

[ CEEEs

Please enter a name for the new User Group

2. Choose the settings you wish the CMM User computers to follow by clicking
the Manage Options button. You can set the available features your users
have access to and the features you want locked.

37.8.1 Manage Options

The Manage Options button is used to set the configurations applied to all
computers within a group and therefore establish the look and feel of each QC-

CALC in the group. The settings you choose can optionally be locked to ensure
the operation of each QC-CALC is controlled. You can:

*  Select Common Settings
* Lock the Settings

Select Common Settings

The Settings screen that appears is the same as the Tools — Options screen
used in QC-CALC Real-Time. There is an additional Finger button at the bottom
of the window and two items in the list on the left labeled Menu System
Manager and Part 11. To lock a setting, change any option to the desired value,
click the Finger button, and click the option. The option becomes purple which
indicates it cannot be changed by the user.

. User Group - CMM User
Settings Canfigure Plats - Items to Show
[m] Assl‘gnabie Cause / Action Number of Parts to Plot Calculation
Sikenfigure Ploty 5 PlotPonts (3-100) T
0 ints [3 - ok -

1 Items to Show | | ——J
-1 Pre-Contiol S5 ettings 2

"7 Plot Colors | Plot Detals S:Emj Z;nes

[# Data Callection Data Details 4 2igma & e

[# Defaults - File Creation ¥l Scatter Trace Closama &

# Defaults - Manual Input L—"J SDE‘:"'CG_“E_'” Limits " Colors

[# Defaults - Trend Detection @ ED"‘““! Limits I 35igma

1 Email [ Mumeric Labels = =

O Factors ¥ Show Deleted Records bkt Hpticns

O Filters Wl Data Paints ¥ Vertical Lines
1 Global Wl Color causes and actions I~ Join Horzontally
[ Menu System Manager I 1 Show Dimension Info - I_:' -
T Hiscelaneols Loaints
0 Part.‘H « Determine Background Color
[ Statistical Settings
1 Update 1 Mumber of points to check to determine graph backaround color.

I Use subgroup average for calculating plot colors.
BRestore Defaults J Help LCancel
m—
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Lock the Settings

When the Finger button is depressed and you float the mouse over any option,
the item is temporarily outlined with a purple square. Clicking on the item while
the purple square is shown causes the item to turn fully purple indicating it's
locked.

. User Group - CMM User E

Settings Configure Plats - Ibems ta Shaw
Azgignable Cause / Actian Hurnber of Parts ta Plat Calculation

= Configure Plats Plot Paitts [2 - 100] ‘Epk j

Items to Shaow
Pre-Contml Setlings Note the purple square displayed around each
Flat Colors ‘item on the screen as you move the mouse over
+ Data Collsction each one. f you click the mouse the item turns
full purple as shown above I

Plot Details
Data Details
Scatter Trace
Specification Limi

# Defaults - File Creation
Cantral Lirits ™ 3 SGigma P

I & Defaults - Manual Input
# Nefaults - Trend Detertinn

On some screens there are items that are grayed out. Any grayed item changes
from part-to-part so they cannot be assigned globally in the Admin Tool.

Note: Any file settings needing global access such as Assignable Causes,

= Corrective Actions, Filters, and the Update location should be set so that all
= r computers use the same files. This ensures the entire company uses the same
settings. You set these items in this configure window.
The Finger Button
Change all settings to values that make sense for your company and use the
Finger button to lock all values you want restricted from the Group.
Settings Configure Plats - ltems to Show ]
Aszignable Cause / Action HMurnber of Parts to Plat Calculation
= '3':'“9'-" F [25 Flot Foints (3 - 100) [Epk jj
Pre-Control Settings —— e Cone
Plot Calors ot Letails ~ -
Do Colecton pesboh e  Lies
In this example the Calculation was set to Cpk and then locked so all computers
in the group display the Cpk value in the lower left corner of each plot. The
computers in the Group cannot change this setting since you locked it.
N3 TIP: By default, the Finger button stays depressed allowing you to multi-select
= many items. Once depressed, the button stays down until you click it again or
® you click on an item that is not lockable.
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Menu System Manager

All menus can be disabled and/or checked from the Menu System Manager in
the Manage Options screen. There is no need to use the Finger button on this
particular screen. Simply check the box in the Disabled column for the menus
you want to disable for the particular group you're currently editing.

e LX)

Settings | [ Menu System Manager
Assignable Cause / Action Manage the menu system. Mark menus checked and disable menu items.
| Configure Plots
Iterns to Show T THErE
; Menu Item Chedked Disabled -~
Fre-Control Settings g o e = ol
=] File ] O
Plot Colars |
X £ s Dpen... [] O =
# Data Callection = - =
: . 3 - Edit Nominals and Tolerances... L O |
[# Defaults - File Creation
X - Copy... O O 4
# Defaults - Manual Input :
+ Defaults - Trend Detection £ CopyFie As... L Ll
Email - Delete... ]
Factors - Modify Database Structure... [] O
L - Rename/Move File... [] O
[ Filkers
] Glabal - Merge... [] O
em Managst i s O O
tern M anage
Miscellanes R - Compact Database ] O
Part 11 - Lock Editing In Point and Plot Properties O O
Statistiol Sett - Pause Data Collection | O
i = dlstlca stings e L OC-CAlC SPC ) )
Hpuae - Exit O M ]
= View |} LI
- Toolbar ] O
- Top Status Bar vl L
" Bottom Status Bar vl =) ]
T Dmeneen P | |
- Record Filte L ]
Ll L]
O O ¥

Bestore Defaults ] @ Help 1 Ok | LCancel ‘

In addition, “checkable” menus throughout QC-CALC can be set and locked. The
menus without a gray background in the Checked column are the “checkable”
menus. These menu items include viewing the Dimension Filter, Point Properties,
Plot Properties, etc.

In the picture above the File — Exit menu was disabled (a user hitting the X
button will be prompted to enter a password to exit the program), the View -
Bottom Status Bar was checked (so that status bar will be displayed), and the
View - Point Properties panel was checked to be displayed and disabled so no
one can shut it off.

37.9 Edit Application Defaults

The Edit Application Defaults selection gives the administrator the ability to
modify the default values for QC-CALC Real-Time. Normally, these values do not
need to be modified but they can be under certain conditions. The most
commonly changed default values are surrounded with red.
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B

Choose the Administrative Tools — Edit Application Defaults menu to display

this window.
7 = | T
Setting Name | Setting Value - Setting Name | Setting Value -

KeyenceIMOperatorName | Operator

MachineMissingPointVslue | 959395
MaxCaloulatedDims | 1000
MaxMachineDims | 3000
MaxManualDims [ 1000
MaxtlumericFactors | 30
MaxRecords | 2000000
MaxTextFactors |30
[EasUrerIP ar thoUbNeEx:
MetrisConfigFile
MetrisResshortlabels
MetrologDelimiter
MircoVullse 200Format
MitutoyoMCOSMOSIgnoreElementiumber
MitutoyoMCOSMOSReverseFeatureAndChar
MM13ConfigurationPath
MMaxCverrideSerialNumber
MMaxRequireTilde
MMaxUselDRecordAsl abel
NeuroConfigFile
NikonDimMessagelLocation |0
OGP_B_STATS_PATH | C:\QUSTIBASICX\ROUTINES|
OGP_EXPORT_BOF
OGP_EXPORT_BOR. | MAME @R ~IDATE| @V~ JTIME| @B~ IUSER [EXI
OGP_EXPORT_ECF
OGP_EXPORT_ECR |HEAD|@H1~JHEAD|@H2"JHEAD | @H3JHEA
OGP_EXPORT_TEMPLATE |DATA[~M|EE|@F|@Gl@Dian]asieujawl ~

3

=

“papmm’config

coon oo

: Cancel

OGP_STATS_PATH | PATHS STATS_PATH C:\PARTRTN)
OGP_STATS_PORT |STATS STATS_PORT 0
OGP_STATS_TEMPLATE |STATS STATS_TEMPLATE DATAl@C|@T|@E|¢
OGP_X_STATS_BOF
OGP_X_STATS_BOR | NAME| @R ~JDATE|@V~ITIME| @81
OGP_X_STATS_DATE_FORMAT |3
OGP_X_STATS_EOM
OGP_X_STATS_EQT | @H1*1@H2~1@H3~1@H4"J@H5JRUNNLIV
OGP_X_STATS_EXTENSION |STA

3 lessureX\Config} 1=
OGX 2ConfigurationPath | c: \OGPMeasureX2DConfigh, !
PCDmigllzeDi B |
PlotsManx | 1200
PointsMax
Clarreate Joor e
PolarSavelWhiskers

=

QDASAppend |0
QDASOverWrite [0 -

To modify the values in the boxes simply double click on the item on the right
side in the grid you wish to change. This displays a dialog box with the current

value in it as shown above on the right.

Be sure that you follow the current format in the box, for example if it is a number
you can only change it to another number. If it is a folder path you can only
change it to a new path and so on. If the format changes and you click OK, you
will get an error message saying An Invalid Input value was entered and you

will have to change it.

Note: Changing the default values that are numbers are much simpler than
changing the paths (C:\QVSI\BasicX\Config\) or any of the values that have pipes
(]) in them. You have to be very careful because you can change those values
and QC-CALC may not know your value is invalid.

37.10 Set Current User Group

Once the User Groups are created and the
options are set for each group, you activate the
group by choosing Administrative Tools — Set
Current User Group menu. This should be a
one-time change and QC-CALC will remain in

this configuration until further notice.

37.11 Logout

When you enter your password to modify
anything in the Administrative Tools, there is a
checkbox saying Keep me logged in. Once
you check this you can modify multiple settings
without re-typing your password each time. The
Logout feature is used to cancel the edit
feature. Closing QC-CALC and re-starting it oK

cancels the login as well.

. Choose Current User Gmgl ‘@

User Groups Path
S:\SPC Admin',

Cancel
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37.12 Disconnecting from Admin Path

In the Administrative Tools menu, there is the Disconnect from Admin Path
option which will allow you to leave the Administrative settings you're currently
connected to.

37.13 Troubleshooting

Administrative Tools Menu Not Visible

If you do not see the Administrative Tools menu when you start QC-CALC, it
either means QC-CALC was not installed as an Admin copy (there are special
installation instructions for this) or QC-CALC no longer has access to the central
admin settings folder. If QC-CALC was installed correctly then check the
following:

» Check to make sure the user currently logged on has access to the
central administrative folder.

» If you are using mapped drive letters, make sure the drive letter originally
specified is still pointing to the same shared directory on the network.

The User Group Path is shown at the top of the User Group Manager window.

User Groups Path: S:\SPC Admin}

This path tells you where QGC-CALC looks for its
administrative instructions_ If this path is lost, QC-CALC
I operates as a single copy with its last known settings i

37.14 CFR21 Part 11 Considerations

37.14.1 Introduction

This section describes QC-CALC’s operation as it pertains to the FDA title 21
Code of Federal Regulations (21CFR Part 11) requirements. It discusses how
QC-CALC is configured to meet the high level requirements of Part 11.

In order to run QC-CALC in Part 11 Mode, you must run the Administrator
Version of QC-CALC due to the control nature of the Part 11 requirements. Part
11 settings are stored at the group level, so you will find the settings screen for
Part 11 in the Manage Options window of each group.

37.14.2 Trackable Changes

QC-CALC’s Part 11 Auditing feature tracks all changes made to the collected
data. Each time a change is made, the user making the change is required to
enter his user name, password, and a reason for the change. The following
changes to the data trigger an audit dialog:

1. Changes to the actual value measured

2. Changes to the measure date or time of the measurement

3. Changes to the number of fails count

4. Changes to the name of any factor (non-measurement trace field)
5. Changes to the value of any factor (nhon-measurement trace field)
6. Deletions/un-deletions of individual points

7. Deletions/un-deletions of records (parts)

8. Re-measurements of a part

9. Additions, removals, or display order changes of assignable causes
10. Additions, removals, or display order changes of corrective actions
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37.14.3 The Setup
The setup of Part 11 Auditing requires you to:

e Create User Groups Administrative Tool
» Set the Options for each Group  Administrative Tool
» Add Users to the Groups Part 11 Setting
» Enter Reason Codes Part 11 Setting
» Enable Auditing Part 11 Setting

Begin the Part 11 setup by selecting the Administrative Tools — Manage User
Groups menus. Add as many user groups as necessary. Here we added
Inspector and Super User to our original CMM User.

[l User Group Manage

User Groups Path: 5:\SPC Admin

Inspector
Super User

I Manage Menus I Manage Options I

Select the user group before clicking the Manage Options button. This sets the
group you edit. Set and lock the options for each group as discussed in the
previous section.

Select the Part11 menu on the left side to see the following screen.

Settings

[ Azzignable Cause / Action
# Configure Plots

E g:::ucltzn-el?itl::g[eation Reason Codes | Account Management I Signature Pictures !
[# Defaults - Manual Input —LDAP
[# Defaults - Trend Detection [~ Use LOAP to authenticate users
1 Email
[ Factors LDAP Server Address (URL):
1 Filters
[] Global

[ Menu Spstern Manager (] i ﬁ
LM Lis

| stahizhcal Settings
[ Update

User File Location:

|5:\3PC Admin\, Browse I

FRestore Defaults | @ ok l LCancel
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37.14.4 Adding Users to the Group

You use the User tab and the Add button to add individual people to your
groups. Each person requires a name and password. You may also add a
graphic signature file to the user record. This is optional and can be placed on
digitally signed PDF reports.

[CETa e

—Account Management -

User Name:
¥ User must change password at next logon

Password:
¥ Enforce password expiration

Signature Picture: <_j’<ﬁ/1—vu_, Password Bt e B daye): 130

miax 100kb;
g ] [~ Account Deactivated

Cancel J

Note: Graphic signature files are digitally stored within QC-CALC for security
reasons. As such, there is a 100K byte size limit to each uploaded image. You
can manage your uploaded signature pictures on the Signature Pictures tab.

2

Q70

Ben
Bruce
Jeff

User File Location:

|S: \SPC Admin', Browse

Add as many users as desired and remember that users are not group specific
and are shared across all groups.

37.14.5 LDAP

You cannot add Users if you choose LDAP as discussed in the LDAP
(Lightweight Directory Access Protocol) section on page 170.
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37.14.6 Account Management

The Account Mangement tab houses several options for account configuration,
specifically options for account deactivation, failed login attempts, along with
managing active and inactive accounts.

Setlings -
] Aszignable Cause / Action
+ Configure Plots
+ Data Collection
+ Defaults - File Creation
+ Defaults - Manual Input
+ Defaults - Trend Detection
1 Email
[ Factors
] Filters
1 Global
1 Meru System M anager
Miscellaneous
W Fart 11 .
[ Statistical Settings
] Update

Part 11

¥ Enable Auditing

Users | Reason Codes

[~ Account Deactivation Notification

I™ Motify Admin On Account Deactivation

[

Admin Emall Address:

[ Account Deactivation

I~ Deactivate Account after exceeding authentication attempts

ation attempis: J_:

Allowed failed auther

] Signature Pictures

I™ Log failed authentication attempts

Inactive Accounts

Active Accounts

Activate >>
<< Deactivate
Bestore Defaults I @ Help LCancel

Account Deactivation Notification

If this box is checked, an email will be sent to the address specified whenever an

account is deactivated

Account Deactivation

Deactivate Account after exceeding authentication attempts

If this box is checked, an account will be activated after a certain number of failed
attempts to access it. You can set the number of attempts in the box immediately

below

Log failed authentication attemps

If this box is checked, all failed authentication attempts will be logged and saved
to the administrative folder path

Active and Inactive Accounts
Here you can deactivate accounts or reactivate accounts that had been

deactivated.
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Adding Reason Codes to the Group

Reason Codes are added to a list so your users can pick from a list to assign a
reason why a value was changed. You must add all reason codes since your
Users will be picking the reason from this list and are not allowed to type free-
hand notes.

Il User Group - CMM User EE—— ]

— -

Settings - Part 11
[ Assignable Cause / Action
+ Configure Plots
+ Data Collection
+ Defaults - File Creation

¥ Enable Auditing

Users Reason Codes | Account Management] Signature Pictures

+ Defaults - Manual Input

+ Defaults - Trend Detection (] ; 6

1 Email

[ Factors L

[ Global -

[ Menu Spstern Manager Please enter a new reason code.

[ Migcellaneous
[] Statistical Settings
[ Update

|Bad reading due to dirty part

Reason Code File Location;

]S:\SPC Admin, Browse

i
BRestore Defaults J @ Help I LCancel

It is recommended that you choose brief codes and keep the list short since
users tend not to scroll through long lists. Reason codes are shared across all
groups and are not group specific. The max length of a reason code is 64
characters.

37.14.7 Enable Auditing

The last thing you must do is enable the auditing system. This is done by
checking the checkbox labeled Enable Auditing. You now have all of the
requirements established to use the system.

Settings Part 11

[ Assignable Cause 7 Action W Enable Auditng
= Configure Plots

# Drata Collection

# Drefaults - File Creation

# Defaults - Manual lnput

# Defaults - Trend Detection (+ @

1 Email
I [l Factors

Users REESUHCOdES] Account Management | Signature Pictures

|
@ Note: The Enable Auditing setting is not shared across all groups. Therefore,

you should set this value manually for each group that requires auditing.

37.14.8 Set Current User Group

Once the User Groups are created and the options are set for each group, you
activate the group by choosing the Administrative Tools — Set Current User
Group menu. This should be a one-time change and QC-CALC will remain in
this configuration until further notice.

37.14.9 Editing the Data

Editing tools were added to QC-CALC to help you fix bad readings. Please
recognize Prolink makes a distinction between bad readings vs. bad parts. When
a gage saves a reading that must be changed due to gaging errors, the Part 11
tools described here help control the “who, what, and why” of the change that
was made.
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Right clicking on a point in QC-CALC Real-Time yields the familiar pop-up menu

shown below.

S|Ral sl pev| BB 9| 0=] 0|2l wl ¥

Z Hole Position .00245 Selected: 85 Subgroup Si Records: 76 - 100 Points: 25
Hole Position vs. (2) on ( gt
he mouse was located
ver this point when the

Hright mouse button was

Print Report

Abort Inspection I

R clicked

0.57

ManDimension 2

1

Calculate Limits

Save Calculated Limits

Prevent Tolerance Update from Machine

Add/Remove RangeChart
Remove Scatter or Whisker Plot
Assign Cause

Assign Corrective Action

Delete/Undelete Point(s)
Delete/Undelete Record(s)

Recalculate Dimensions for Selected Points
Recalculate All Pointsin View [ R
ReMeasure Record

Mark record as received

Reset Incrementing Persistent Factor

Transform Feature (CPK Only)

Displayed Calculation

Assign Notes...
Edit Notes..,

Assign Picture... The Paint Properties menu was

R pi elected allowing you to edit the
emove Picture value
Quick Stats

Plot Properties

Point Properties...

B v | Last Wiritten Record: 100

[ [Eportrgion[ [ [ [ |

Selecting Point Properties allows you to edit the value as shown.

File View Report Export Gage R&R Tools Administrative Tools Help

~

[ ]
(8) Datum 1 - Datum2

Deviation: -0.00654

Point Properties [F6 - Totogg.. 9 x
Record | 85
' Dimension Label | Z Hole Position
Date || 121271998
Time || 12:00:00 P

value || EEEE
Deviation | 0.00245
Cavity | 5
Machine | 2
Part | 342 i
Lot Number | 22
fi Line | SOUTH i

Supplier | INTEL
Machine Type | Vision

Fucture | 14L
Operator | Laura

SlR/xla| by R 2= 1|2 wl 6

Selected: 80

Subgroup Size; 1 Records: 76 - 100 Points: 25

All items in white (surrounded by red to make
those areas visible for the picture) are
editable. The inspected value is highlighted
and ready to be changed by the user.

b | Last Written Record: 100

[ [Exporting:on[ [ [ [ | v

37.14.10 Documenting the Change in Real-Time

When you finish the edit and press ENTER or attempt close the Point
Properties dialog box, the Part 11 Audit dialog box appears requesting
information. You must complete this dialog or your changes are discarded!
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Select your name from the User Name list, enter your Password, and select a
Reason Code from the list. Now click OK and your changes are saved. If you do
not complete this sequence or press Cancel, your changes are discarded.

- — T = = ==
| Bl QC-CALC Real-Time (34.8) - [User Group CMM User] - [C:\Prolink\QC-CALC 3.4\Data\Sample.gec] | = | E |

"|—FI|E View Report Export Gage R&R Tools Administrative Tools Help

SR s kv EEaloe n]ru ol 8]

{8) Datum 2 Deviation: 0,00457 Selected: 76 Subgroup Size; 1

Records: 76- 100  Points: 25

Foint Properties [FE - Totogg.. 9 x
Record | 85
' Dimension Label | Z Hole Position
Date | 12/12/1994

User Name: !Laura T ’ Password:

Reason Code; !Bad reading due to dirty part

Machine | 2 Had reading due to di
Part | 34
" Lothumber |77 % M
i — After you have edited the value and cl
~the Enter key the Auditing window appears.
" Mach Select your name, enter your password, and
~ select a Reason Code from the list.
by
Assignable

"Ksé.ign able Ca...

| Last Written Record: 100

Once the Audit dialog box is removed from the screen, the edited point turns
navy blue. The connecting lines also are blue. The value is displayed in the Point
Properties dialog box as bold text. This is your visual clue the value has been
edited. Press the F6 key if editing is still active.

RO R == - BVl |( 3) 7 Hole Position
Record | 85
Dimension Label | Z Hole Position
Date | 121215994
Time | 12:00:00 PM
vaue [T (e
Deviation | 0.00280
Cavity | 5
Machine | 2
Fart | 342
Lot Number | 22
Line | SOUTH e - F e
Supplier | INTEL
Machine Type | Vision
Fixture | 14L
Operator | Laura
Assi Ca... | None
Ca... | None
Corrective Acti... | None
Corrective Acti... | None
Fails | 1

.0029 Rec: 85
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37.14.11 Documenting the Change in SPC

Should you decide to edit data in the QC-CALC SPC screen, you are prompted
the same as in QC-CALC Real-Time. All edited values are displayed in bold text
as in the Point Properties of QC-CALC Real-Time.

.

— s 3 _— T = =
Bl qc-caLc SPC (3.4.8) - User Gror IM User] - [SAMPLE.QCC] - (=
! File Edit View Group Report Tools Administrative Tools  Window Help E’ =] E
= @] Bl x| w6l v mmelsl 2 B8 8 6l
SPC Subgroup Size: & Real-Time Subgroup Size: 1 File Path: C:APROLIMEAQC-CALC 3. 45DATAN
| Record | (1) Hole Posttion | (2) Hole Position | (3) Z Hole Position | (4) Line Length | (S)Datum 1 | (6) Datum2 | (7)D -
BEE S o 002 UL by 0 E5
I 0.9992 1.9995 e " 4 6.0029 6
0.9888 [ sieeg | [T el e 6.0008 71
| ma . 1nana [ 20002 | 2.9981 4.0002 5.0003 £.0009 71
Editing values in 2.0029 3.0009 3.8992 5.0005 5.0083 B
Bt 19956 29999 39990 49977 sge7d | B¢
[l requires documentation. \ 1.8891 3.0006 3.9895 5.0043 5.0002 6.1
|l ugrern 2.0000 29985 39996 4.9960 5.9995 X
(e  Please enter audit informatis u‘ 2003 il 5
gI 4,981 5.9945 70
m =
User Mame: ILawa vi Paszsward: I‘ 4.9988 £.0083 7L
' 45972 5.9983 7!
Resson Code: . S | soood | 70
i 5.0008 5.0045 7=
| oK I Cancel | 49550 5.9953 g4
[ 49974 5.0008 Tl
‘ - ; b
Last Written Record: 100 | Records Sorted By: (Ascending) | | Last Par
g- E =N

37.14.12 CFR Part 11 Audit Report

You can generate a report containing all changes made to a part file by printing a
special report included in the Real-Time report list called the “CFR Part 11 Audit
Report.” This report is generated the same as all other Real-Time reports but it
contains the pertinent audit trail information as required by Part 11.

Marual Feport Settings r Manual Report Settings - Report Typ

Report Type — Select Report And Template
Report S pecific Options Report Type Design Template |
|CFR Part 11 Audi Report |
Edit Input File |

Template File M arme

|C:\ProlinK\QC-CﬁLC3.4\Temp\ate\DefauIt&uditHeport.Aﬂ I I

— Range of Recards

|4l Displayed -

— Print To...
Report Destination

[Fite -l

¥ Frirker Fraview

— File Type \‘

File: Format j
|4DOBE PDF Format Signed |

File Path
|C:\ProlinkGC-CALT 3 4\Repoitst

File: M arme

|rep0rt
I Sendin Email (S ample@sample. xyz]

W Openin Defaul Application

Bestore Defaults I
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Signed Reports PDF Only

You must print signed reports to File and select a File Type of Adobe PDF
Format Signed in order to see your signature. If the file has been tampered with,
it will say so. Change the File Name and location to the appropriate name and
click OK. The PDF file has properties that you can review.

PDF File Signature Properties
The tamper proof signature is found in the signature section of the final PDF file.
Clicking the Signature button reveals the status of the file. QC-CALC adds the
password protected user name to the document and includes the Reason Code
they chose. If the file is modified in any way, the signature property indicates it is
a tampered file.

| report.pdf - Adobe Acrobat Standard

File Edit Mew Document Comments Forms Tools  Advanced Window Help

o a0 o £ &t : § : P :
.ﬁJ Create PDF ~ ,%J Combine Filez @I Export &,1 Start Mesting = ﬁ Secure ﬁ Sign ;? Review & ¢

oG el BBO & oo~k HE-

D Signatures

Added by QC-CALC

The Reason Code you
selected

[ 2] Reason: - Signed For Yalidation
Field: Signaturel {invisible signature) Data lnte
Document revision: 1 of 1

MyPart
The report lists 3l changes made to the raw QC-CALC file containing
neracton data &l ol

rhannze 3rs Ancumanted 3nd indnda tha rae
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37.14.13 Sample Audit Report

This sample audit report shows the detail necessary to trace any changes to any

QC-CALC database. It includes the original value before the edit and the new

value. All editable items in the database are added to this report. You can print

this report for an individual point by right clicking on the point and selecting the

Print Report menu. A history of that one point (part) is printed.

| abeq

‘plomssed
A8 10 SIY slejus desh eyl )
uzsaad aq Ajuo [Im sweu siy |

‘214 4Qd s paubls
ey nofl sem 3l eansue o} aunyeulis
Inof ollelay Jo auniaid e ppe ues no ),

M YIM PRJRID0SSE BWEU ¢ SeL Juawnlop
8L} ainsus o} plomssed pue sweu Jasn
inof o131 ppe pue sy aimeulis e ajeals no)

/ fus ejep Buunp odi son1g 01058 8r058 g sinesy guosuswig|  Wd JZTVE B00Z/THS zl

\ wed Auip o) snp mc_umm_\vr\m NG | 0205 ¥ Dg dl | ®IoH  uoisusLul] Nd ¥1-6£°5 800Z/6/9 45
».- 20014 _UQ%QCD Wwo| [0pos'e \%mw.m g ainjes4 g uoisusLg Wd 0E-L¥-€ 800Z/T LIS g
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Buuany 225 ued auo Jo,
ued npA ‘asimayi] sl
12y fiep e 3jeann

ased|d ‘uomipuopAayio Jo ‘laquinu [euas

aonlg :Aq paydis Aesuonos|g
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odal e 2yeal) pue Jaguinu
10 abues 1o Aep Jenope
noA ‘ajdwexa 104 “uod
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vedAn
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37.14.14 LDAP (Lightweight Directory Access Protocol)

Introduction

The Lightweight Directory Access Protocol (LDAP) is a directory service protocol
that provides a mechanism used to connect to, search, and modify Internet
directories. LDAP servers exist at three levels: big public servers, large
organizational servers at universities and corporations, and smaller LDAP
servers for workgroups.

LDAP was designed at the University of Michigan to adapt a complex enterprise
directory system (called X.500) to the modern Internet. X.500 is too complex to
support on desktops and over the Internet, so LDAP was created to provide this
service "for the rest of us."

QC-CALC has a built-in User — Password system but some organizations
require these account names be stored and managed at the company level, not
the PC level. The chosen standard is an LDAP server. For such organizations,
QC-CALC provides a simple interface.

When the “Use LDAP to authenticate users” checkbox is unchecked, QC-
CALC uses its built-in system for auditing Part 11 Users.

er Group - CMM

Seftings - Part 11
Assignab\e Cauze / Action
= Configure Plots
(1 Ibems to Shaw tisers ]R - -
-1 Pre-Control Settings eason Codes l Account Management | Signature Pictures l
*-T7 Plat Colors ~LDAR - %
+ Data Collection [ ¥ Use LDAP to authenticate users
+ Defaults - File Creation
+ Defaults - Manual Input LDAP Server Address (URL): ‘LDAP:fﬂ.DAPSErVEr
+ Defaulks - Trend Detection -
] Email -
[ Factors [+ I
L Filters
Global
1 Menu System bManager
[ Miscellaneous
Pt 1] .
Statistical Settings
] Update
User File Location:
[5:\sPC Admin| ﬂ
Hestore Defailts I @ Help J LCancel

When you check the “Use LDAP to authenticate users” checkbox the Add,
Edit, Remove buttons are grayed out indicating all user information is stored
elsewhere within the company server. You will need to contact your IT
department to setup the required “connection string”. When you record data
changes you are asked for your User Name and Password. You must enter
your company logon name and password instead of any identification you may
have entered into the QC-CALC system.

38. Equation Section
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53. Equations

53. EQUATIONS 1
53.1 CONTROL CHARTS .. ouetiieieeeeeeeeieeeeeeeeeeeesaeeeeeeeesaesaaseeeeessaessaasteeeessaessasaeeeeeeseesassseeeesseeanrseseeessssnsnnees 2
5311 VATTADIE CONIIOL CRATELS ... 2
53.2 DESCRIPTIVE STATISTICS ...eeeeeieeutteeeeeeeeeeeiteeeeeeeeeeettaareeeeeeeeesaaeeeeeeeseestasseseeeeseesassseseseesensisrsereseeeeennsnees 4
53.3 PROCESS CAPABILITY .uvvvvieeeeeiiiiteeeeeeeeeeeitteeeeeeeeeettaaseeeeeeseeeassseeeeeeeesasssseseeseesissssseseeseeairssseeeeeennanrees 5
53.4 HISTOGRAM ANALYSIS ..eeteeeieeiteieeeeeeeeeeeee e e e e e e e eeaaaeeeeeeeseetaasteeeesseesasaeeeeseseesnaasseeeesseenarseseeeeseannnees 7
53.5 PROBABILITY PLOT ...ttt ettt ettt e e e e ettt e e e e e e e eesaaaaeeeeeeseennatseeeeeeseenanaaes 9
53.5.0 QUEILIEE A@IECE ... e et 9
53.6 REGRESSION AND CORRELATION ......ccceeiiiuuurieeeeeeieitureeeeeeeeesisseeeeeeaeesissssseseeseesissssseseeeessisssseseesesssssees 9
R S AN N VN NN B 11
53.8 ATTRIBUTE CONTROL CHARTS ...uvvviiiieeiiiiiieeeeeeeeeeeeieeeeeeeeeeeeiaaeeeeeeeeeesaaaseseeeeseenasseseeesseenntaereeeeeannns 12
53.9 GAGE REPEATABILITY AND REPRODUCIBILITY .....uuvvvrieeeeeeiiiiereeeeeeeeeiiusreeeeeeeeesissrereseseeesissereeeeeeenns 13
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53.1 Control Charts

Terms used:
USL =

LSL =
UCLxxxx =
L CLxxxx =

CLinexxxx =
Xi =

Xik =

Xik =

Xi max =

Xi min =

n =

ni =

m =
Defectivei =
c =

exp(X) =

o =

kK =

Upper Specification Limit (+Tolerance + Nominal)
Lower Specification Limit (-Tolerance + Nominal)
Upper Control Limit where xxxx is the type of chart
Lower Control Limit where xxxx is the type of chart
Center Line where xxxx is the type of chart

The Median of the i subgroup

The i" reading in the database

The k™ reading in the i" subgroup

The k™ reading in the i" subgroup after the subgroup has been sorted.

The largest reading in the i subgroup
The smallest reading in the i subgroup
The number of parts (readings) in each subgroup

The number of parts in subgroup i (same as n except in some attribute
charts)
number of subgroups

The number of defective parts in subgroup i

The number of defects observed on part i

An alternate notation for €*, exp(X) is easier to read in large equations
Standard deviation

The "Sigma Multiplier" - a constant the user can change in the Statistical
Values section of the Tool — Options menu. This should almost always be
left at 3.

53.1.1 Variable Control Charts

For Range control charts
—_ X

R =X,

1 max

R=()2e

For o control charts

i min

1
R m
g- = i=1
X dz'\/; 5_
— g- =
UCLRange = D4R X CZ\/;
LCLy,.. = D;R UCL, = B,0
CLiney,,, = R LCL, =B,0
CLine, =0
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For X control charts

Note that for the moving range control chart Xi+1, j = Xi, j+1
by n-1 measurements.

Constants used:

For X (median) control charts

UCL. = X +ko,

LCL, =X

~

CLine o= X

- ko,

noddl

n evenJ

because adjacent subgroups overlap

n | d D3 D¢ C2 B3 B4 E2
2 | 1128 0.00 327 05642 0.00 327  2.660
3 | 1693 000 257 07236 000 257 1.772
4 | 2059 000 228 07979 0.00 227 1457
5 | 2326 000 211 08407 0.00 209 1.290
6 | 2534 000 200 0868  0.03 197 1.184
7 | 2704 008 192 08882 012 188  1.109
8 | 2847 014 186 09027 019 181  1.054
9 | 2970 018 1.82 09139 024 176  1.010
10 | 3078 022 178 09227 028 172 0.975
11| 3173 026 174 09300 032 168 0.946
12| 3258 028 172 09359 035 165  0.921
13 ] 3.336 031 1.69 09410 038 1.62  0.899
14 | 3407 033 167 09453 041 159  0.881
15| 3472 035 165 09490 043 157 0.864
16 | 3532 036 1.64 09523 045 157
17 | 3588 038 1.62 09551 047 153
18 | 3600 039 1.61 09576 048  1.52
19 ] 3689 040 1.60 09599 050  1.50
20| 3735 041 159 09619 051  1.49
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53.2 Descriptive Statistics

These terms and equations are common to all of the following graphs. Additional
terms and equations specific to a graph are given under the heading for that

graph.
Terms used:
Xi = Thei" reading in the database
Ximax = The largest reading in the i"" subgroup
Ximn = The smallest reading in the i" subgroup
n = The number of parts (readings) in the sample
exp(X) = An alternate notation for e*, exp(X) is easier to read in large
equations
F(X) = The Cumulative Distribution Function for the selected dimension
(assumed normal)
F'(p) = The inverse of the Cumulative Distribution Function, for 0<p<1
this function returns the z such that p=F(z)
USL = Upper Specification Limit (+Tolerance + Nominal)
LSL = Lower Specification Limit (-Tolerance + Nominal)
o = The standard deviation of the population estimated from sample
standard deviation
Owr = The standard deviation of the population estimated from
subgroup ranges
Ops = The standard deviation of the population estimated from
subgroup standard deviations
mc = The k™ moment of the sample
a = The significance level (expressed as a probability) of a test of
hypothesis. For example, a significance level of .05 in a test of
normality means there is a 5% chance of claiming a sample
came from a non-normal process when it came from a normal
process.
for0<p<=0.5 for0<p<=0.5
1
B=_[In B=_|In
I=p
F(p)=-4 F(p)=4
2515517 +0.8028538 + 0.010328 B*
where A =B -

1+1.432788B + 01892698 +0.001308 B>

o m =S -7)

Z(LZ)J P e
n(n-1 =

ag=

QC-CALC®
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53.3 Process Capability
= . 1 =1 _y_'ujz
F0)=] el 2224 Ja

This cannot be evaluated directly so we make the substitutions below. The
continued fraction expansion of R(z) may take one of 2 forms, depending on the
value of z. In either case N recursions (20 in QC-CALC) are used to calculate W

A).

normalized by z=

Y—H
o

- 225 | 2>2.5

z= X;X R(Z):Z-F,Z:‘i(z_il-)l-lfz R(z)—§+:lé
0(z) = \/zl—ﬂeXp(_Tzzj W(N) = 2N_1+ZZZZ((__11))JNJN W(N) =z+?
Mz) = .[;D(x)dx wiJ) =2J_l+m w(J) =z W(j+ )

]
F(X)=adz)
R(2) = 1'D‘(DZ()Z)

Od(z) =1-R(z)0(z)

in either case

% Over Upper Tolerance

% Under Lower Tolerance
Maximum Process Extent
Minimum Process Extent

Cr

Process Capability

Crk based on upper tolerance
Crk based on lower tolerance
Crk

Crk R

Crk S

Cpm

F(X)=1-R(2)0(z)

=[1-F(USL)] * 100
= F(LSL) * 100
=X +30
=X -30
=(USL-LSL)/60
=100 * 60/ (USL - LSL)
=(USL- X) /30
=(X -LSL)/ 30
= Lesser of CrK upper or CeK lower
= Crk except oy, r is used instead of o
= Crk except oy, s is used instead of o
_ (USL-LSL)
6/( 0 +(X — Nom)?)
as defined in Variable Control Charts.
The k™ reading in the i" subgroup

QC-CALC®
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n The number
subgroup

of parts (readings) in

m number of subgroups

each

QC-CALC®
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53.4 Histogram Analysis

The Number of cells is either specified in Tools — EETTICE7CIN: 5

Options — Statistical Settings or automatically <90 |7

calculated from the sample size. If calculated, the <1818

following table is used. <362 |9
<724 | 10

The size of each cell (bar width) in the pictorial

histogram is determined by the range of data. The :;;;g ::;
range is the difference between the largest and >= 2896 | 13

smallest values in the data set. The cell width is
calculated by dividing the range by the number of cells required.

Range= X, — X\ Range

Number Of Intervals

Cell Width =

The cell frequency or number of data points falling within a particular interval is
determined by comparing the value of each data point with the lower and upper
cell limits. For the i" cell:

Lower Cell Limit, = X, +( Cell Width)(i-1)

Upper Cell Limit, = X, +(Cell Width)(i)

The test of normality used is a chi-square with 7 degrees of freedom. This
procedure divides a normal distribution into 10 cells each containing 10% of a
normal distribution. The cell boundaries are listed below:

Cell # Lower Bound Upper Bound

1 Minimum X-1.2817c0
2 X -1.28170 X -0.84180
3 X -0.84180 X -0.52440
4 X -0.52440 X -0.25330
5 X -0.25330 X

6 X X +0.25330
7 X +0.25330 X +0.52440
8 X +0.52440 X +0.84180
9 X +0.84180 X +1.28170
10 X +1.28170 Maximum

Each cell has 10% of a normal distribution. Therefore, the expected frequency in
each cell is:

E=n/10

The actual or observed frequency (O) of each cell is determined by comparing
each data point to the cell boundaries above. Chi-square is then calculated by
the formula

>(0-£)

1
2 —
oy

QC-CALC®
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Note that large data sets are required for this test to work properly. 100 to 300
samples should be considered the minimum with 500 to 1000 recommended. If

the )(2 of the data is < 6.35 the data is assumed normal with a risk,a, obtained
from the table below with linear interpolation. If the )(2 of the data is > 6.35 the
data is assumed non-normal with a risk 1-a.

Critical values of )(2 with 7 degrees of freedom and the risk error if normality is
assumed.

Risk .005 .010 .025 .050 .100 .250 .500 .750 .900 .950 .975 .990 .995
Critical .989 124 169 217 283 425 6.35 9.04 120 141 16.0 185 20.3

Skewness Kurtosis
Skewness = —5 Kurtosis = m—‘;
. 3(n - 1)
A= (Skewness) \/ [W} _ Kurtosis — 1
(n ) 24n(n - 2)(n - 3)
B= 3(7/12 +27n - 70)(n + 1)(n + 3) (n + 1)2 (n + 3)(1’1 N 5)

C: (n—2)(n41rs)(n+7)(n +9) 326(’(;1:)?: :92)) \/m
Pl 2m) c:6+%[%+ /(H%j]

2
D= | —— P
2(B-1)-2 1-=
-2 C
2
A A 9oC 2
Zg., =Cln| =+ (—) +1 1+ 4
Kurt
2
ZCritical = F_l (%} 9C
_
K2 = Z;kew+ + le(urt ZCrm'cal - F [ 2]
For both Skewness and Kurtosis a is 0.05 and the process is considered non-
normal if:
|ZSkeW > ZCritical or |ZKurt > ZCritical
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53.5 Probability Plot

The Probability Plot is constructed by sorting the most recent 100 records
thereby limiting the sample size. Each element of the sorted sample, X, is plotted
against and correlated with:

F‘l(

using the equations listed in Correlation and Regression. The hypothesis of
normality is rejected if the correlation coefficient, R, is lower than a critical value
determined from the table below. All values in the table are for a = 0.05 (5%).

i— 0.375)
n+025

n R n R n R n R n R n R

11 923 || 21 952 || 31 965 || 41 973 || 55 .979

12 .928 || 22 .954 1] 32 .966 || 42 .973 || 60 .980
3 .879 || 13 932 || 23 .956 || 33 967 || 43 974 || 65 .981
4 .868 || 14 .935 || 24 957 1| 34 .968 || 44 974 || 70 .983
5 .880 || 15 939 || 25 959 1] 35 969 || 45 974 || 75 .984
6 .888 || 16 941 || 26 .960 || 36 .969 || 46 .975 1] 80 .985
7 .898 || 17 944 || 27 961 || 37 970 || 47 .976 || 85 .985
8 .906 || 18 946 || 28 .962 || 38 971 || 48 .976 || 90 .986
9 912 1] 19 949 || 29 .963 || 39 971 || 49 976 || 95 .987
10 918 |] 20 .951 |] 30 .964 1] 40 972 || 50 .977 ] 100 .987

53.5.1 Outlier detect
Point Xi is considered an outlier if:

X, >X+30 or X,<X-30

53.6 Regression and Correlation

Yi = Thei"reading of the Y dimension in the database
Xi = Thei" reading of the X dimension in the database
n = The number of parts (readings) in the sample
USL = Upper Specification Limit (+Tolerance + Nominal)
LSL = Lower Specification Limit (-Tolerance + Nominal)
t = Atest of the significance of the slope of the regression line
F = Another test of significance of the slope of the regression line. Use the
distribution you have tables for or pick either, the results will be
identical.
r = The correlation coefficient. r* represents the proportion of the variance
of Y that can be attributed to its linear regression on X.
obt = The standard deviation of the regression coefficient
exp(X) = An alternate notation for €*, exp(X) is easier to read in large equations
dF = The degrees of freedom
SSE = The sum of squares of deviations
MSE = The mean square deviation from regression

X

)

n

ZXi

i=1

P

QC-CALC®
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bl = ny bO

The equations in this section make use of the following notation.

n 2

v 2K ) 2 sz

i=1

S L S 28]
S X C S I (20 90
xy i=1 =l =E

I
~

b X

-5

The regression line has the following equation: ordinate = (abscissa) b1+ bg

2 SSE
SSE=Zy2—%);yT) MSE =323
; _ [MSE
r=— Ub'_ sz

O,
T SST =Yy

XD Lsxs*zez%liz)2

(1 x2 \
Jf/m = \/MSEL;-FZ?J (for mean) SSE = SST -SSR

or

2
X

7, = \/ MSE(l + % + Z?} ( for individual)

Writing the sample regression equation of Y on X as:
Y=Y +b(X - X)

We can obtain 95% confidence intervals for the population mean and for
prediction of an individual Y using the equation:

V+¢ 0.
Y L0505 where t.05 is the 5% level of the t distribution with n-2 degrees of

freedom.

ANOVA (Analysis of Variance) Table for linear regression

Source dF SS MS F
Regression 1 SSR MSR MSR/MSE
Residual n-2 SSE MSE
Total n-1 SST
Note that either t or F can be used to determine whether or not the correlation
between the variables is significantly different from 0.
QC-CALC® Page - 10
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53.7 Bivariate Analysis

& = NZXZ _(Zx)z

(1)

x N(N-1)
o g o N2 -y
Y N(N-D
o 5 NEn-TiT)
% T TN -
A a-xy
@ p=5
xZy
:  _2N-)

(5) 7—c"ritical - N =2 F(a,nl,l’lz)

where 0=0.05, n;=2 and n,=N-2.

The equation for Hotelling's T2 is:

__ 88 [a-%  p-pP 20,G-D0-7)
“Zo-al & | & A

To plot the control ellipse use 7> = T~,. . and find all values

(7) " of X and Y that satisfy the equation for Hotelling's T2.

6) 717

The equation for the probability density of the bivariate random normal is

[ Gmm Omp)? 26, - p ) 1)
@ g a9
(8) 201-9")

fy) ==

2718,6,1- p’

Equations 1, 2, 3, 4, 5, 6, and 7 are from Jackson, J. Edward, "Quality Control
Methods for Two Related Variables", Industrial Quality Control, January, 1956.

Equation 8 and the F table are from Devore, Jay L., Probability and Statistics for
Engineering and the Sciences, Brooks/Cole, Monterey CA, 1987

Also according to Jackson the a error (the probability of the control chart
indicating an out of control process when the process is in control) is 0.05 (5%).
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53.8 Attribute Control Charts

Percent Defective (P Chart)

p= Defective,
ni
iDefectivei
P==
zni
i=1
o, = (1-P)P
ni
UCL,, = P+ko,,
LCL,, = P -ko,,
CLine, = P

__ 1
c —E;c,
g, =A~C
UCL, =c +ka,
LCL, =c¢ - ko,
ClLine, =c¢

Number Defective (nP Chart)

Defective,
p = Defective
n
_ 1l
P=—2P
m =

a;zP: nl_ﬁ)ﬁ

LCL,, =nP -kao,
CLine,, =nP

Unit Defects (U chart)

UCL, =u +kao,
LCL, =u - ko,
CLine, =u

QC-CALC®
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53.9 Gage Repeatability And Reproducibility

Variables used in equations

R s PN

Xy
R

p
XP,

part ,operator trial

part ,operator

LCL

ucCL
Repeatability
Reproducibility
R&R

dz*(m,g)

nr

The average of the operator average ranges
the average of the ranges measured by operator n
The average of all reading for operator n

The largest )_(n - the smallest )?n

The range of part averages (largest part average -
smallest part average)

The average of all readings taken by all operators for
part p

The observed Measurement of a given part, taken by a
specific operator on the specified trial.

The range (largest - smallest) of observed
measurements for a given part by a given operator.
Lower control limit.

Upper control limit

Equipment Variation (EV)

Appraiser Variation (AV)

The combined effect of EV and AV (Repeatability &
Reproducibility)

A constant used to estimate the standard deviation
from the range

number of parts times the number of trials

K, = (6/d2*) * (Number of Trials, Number of Parts * Number of Operators)
Kz = (6/d2*) * (Number of Operators, 1)
Ks = (6/d>*) * (Number of Parts, 1)

R part ,operator = MAX ( M Part ,Operator,1 > M Part ,Operator,2 > tt M Part ,Operator ,NumberOfT rials)
- MIN( MPart,Opemtor,l ’MPart,Opemt()r,Z 77T MPart,Opemtor,NumberOfTrials)
Number Number
Of Parts Of Operators
Z RPart ,Operator ROpemtor
) — _Part=1 ? __ Operator=1
Operator ~— -
Number Number Of
Of parts Operators
Number Of  Number
Operators Of Trials
Z M Part ,Operator ,Trial
= Operator=1  Trial=1
XP Part =
Number Of \ [ Number
Operators Of Trials
XD;'[”f = M‘LK (Xl ’ Xz LI XNumber of Operators) - MIN( X] ’ Xz P XNumber of Operators)
Rp = MAX( XPI 2 XP2 5T XPNumber of Parts) - M[N( XH ’ XPZ 5T XPNumber of Parts)

QC-CALC®
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UCL = ROD,

LCL=ROD,

Total Variation = \/ ( Part Variation)2 + R& R2

repeatability = R*K .

R&R= \/ repeatability2 + reproa’ucibility2

% Of Process Variation
repeatability

Yorepeatability 2100DT ol Variat
otal Variation

reproducibility

Yoreproducibility = IOODT ] Variati
otal Variation

R& R

Total Variation
Part Variation

%R& R =100

% Part Variation = IOODT al Variati
otal Variation

d2* values for selected mand g

g=1 g>15

m=2 1.41 1.128
3 1.91 1.693
4 2.24 2.059
5 2.48 2.326
6 2.67 2.534
7 2.83 2.704
8 2.96 2.847
9 3.08 2.970
10 3.18 3.078
11 3.27 3.173
12 3.35 3.258
13 3.42 3.336
14 3.49 3.407
15 3.55 3.472

R ey 2 )
reproducibility = (X Diff DKz) - (repeatablllly / nr)
Part Variation = Rp EK3

% Of Tolerance

Yorepeatability = 100@W

Tolerance
reproducibility

Yreproducibility =10003 Tol
olerance

R& R
%R& R=1000——
Tolerance

Part Variation

% Part Variation = 1001 Tol
olerance
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