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1. Introduction

ComGage is a universal software for metrology and statistical process control in manufacturing

facilities.
The software allows testing of components with various characteristics. Additionally the software provides in-

formation for statistical process control by means of the statistical functions included.
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Features

Connection of all gauges and sensors via universal measuring bus “IMBus” and wireless system “IBRit-rf1”
Test orders for saving and analysing of measurement values

Test schemes for defining components and their characteristics

Inclusion of reference information ( machines, operators, batch numbers, ... ) in test orders and

test schemes

Simultaneous opening of several test orders or test schemes for collection of measurement data on
different production lines

Up to 128 characteristics can be assigned to each component

Free definition of gauges with mathematical functions ( such as sin, cos, tan, min, max, ... )

Static and dynamic measuring modes

Extensive possibilities for definition of the measurement displays ( visual design of the display windows )
Statistical displays ( such as Control Charts, Histograms, Statistical Data, Run Charts, ...)

Automatic and manual saving of measurement values

Automatic and manual switching between test steps

Zero adjustment and calibration of gauges ( on air-gauging )

Opening of zero adjustment and gauge calibration window ( = extra test step ) by function key, foot switch,
timer or number of measured components

Reference test for performing fixture check

Test of probe validity as well as probe free lift control for safeguarding measurements and calibrations
Control functions by digital inputs and outputs, Profibus or Profinet

Converting of measurement values to different formats ( Q-DAS, Excel, ... )

Analysis of measurement values with protocol function

User management ( for assigning rights to the different users)
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3. General information about (working with ) ComGage

ComGage is programmed with C++ using standard API functions only. This allows optimum speed, less us-
age of resources and the possibility to generate a Windows CE version of ComGage.

In addition to universal measuring routines and online SPC functions for manufacturing facilities an easy un-
derstandable shell, multiple languages ( European and Asian ), operation only by a small keyboard and less
usage of PC resources ( for working on small Windows CE PCs — e.g. Pocket PCs ) were important points
on the development of ComGage.

Programming in ComGage is done via a graphical user interface. The layout and colours can be defined
without limitations — always seeing the programming result or information on the screen ( visual program-
ming ).

In ComGage you can mainly programme two file types :
a) Testscheme:
A test scheme contains the definition of the component with its characteristics ( nominal size,
tolerances, ... ). In addition it contains information defining how the measurements are done
( measurement sequences, static / dynamic measurements, probe mixings, ... ) and how the
display windows are set-up. No measurement data can be saved when running a test scheme.
b) Test order:
A test order serves to assigh measurement and test data to the corresponding production lots or
customer orders. A test order must contain a test scheme ( which defines all parameters for the
test of the component ) and can contain the number of components to be tested.
The measurement data of a test order can be saved, converted ( Excel, QS-Stat, ... ), analysed
and printed.
Test schemes and test orders can also contain reference information ( machines, operators, batch numbers,
... ). The programming of test schemes and test orders is described in detail in this manual.

The ComGage software consists of 5 modules :
1.) IBR_TSH ( Test Scheme Handler ) for creating test schemes.
2.) IBR_TOH ( Test Order Handler ) for creating, analysing, printing and converting test orders
3.) IBR_WGL ( Window Gauge Library ) for measuring
4.) IBR_SPC ( Statistical Process Control ) for Statistical Process Control display elements
5.) IBR_PLC ( Programmable Logical Control ) for controlling of digital inputs and outputs
Example of a company’s usage of the 5 modules :
In the company there is a PC in the supervisor’s office ( for creating test schemes, test orders and analy-
sis of the measurement values ) and there are 5 measuring PCs with online SPC.
On the supervisor’s PC the following modules are needed : IBR_TSH, IBR_TOH and IBR_SPC.
On the 5 measuring PCs the following modules are needed : IBR_WGL and IBR_SPC (if so IBR_PLC).

The integrated user management allows deactivating certain menus for different users ( e.g. the menus for
creating test schemes and test orders can be deactivated for the operators at the manufacturing facilities ).

ComGage - files :

File File contents File File contents
ComGage.cfg -> ComGage programme settings *.rto, *.cto > Test orders
ComGage.ddk > ComGage hardware settings *.sch - Display element design
ComGage.rif > Reference information settings *.tod - Measurement data
ComGage.usr -> User management information of test order
DisObj.cfg - Current settings of menu “Options / * tsf - Test schemes

Display Elements” *tsc - Test scheme documenta-
IBR_DDK.idt > Text comments on IMB / IBRit-rf1 modules tion Ix / Qx / Rx
*.dwc - Stored display window contents
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4.1

Installation and brief overview

The following chapter portrays a brief overview of the steps necessary for installing the software and
adjusting the ComGage basic settings. It also describes how to create a small measuring programme
( = test scheme).

Installation

Hardware requirements : Software requirements :

Pentium 1000 Windows 2000/ XP / Vista /7 /8 /10 ( 32 bit and 64 bit)
>1 GB Ram Windows CE

> 100 MB free hard disk space
Installation via CD :
1. Insert the CD IBR Software for Metrology and SPC into your CD-drive.

2. Go to Start / Run and enter
<Letter of CD-Drive>: \ ComGage \ ComGage_INST.
Start the installation by clicking the OK - button.

The installation programme then requests the installation parameters in a few windows.

3. The first window asks you to accept the license agreement.
Confirm by clicking the choice box and then the Next > - button.

4. The second window requests the destination location for the ComGage software.
Confirm the standard folder or enter the desired installation folder and acknowledge by clicking
the Next > - button.

5. The third window requests the directory for the ComGage configuration files.
Confirm the standard folder or enter the desired folder and acknowledge by clicking the Next > - button.

Important notes :

This “Directory for configuration files” initially also serves as default path for the data directories of the “Options /
Data Directories” menu ( see chapter 6.4 ).

On multiple installation of ComGage on a PC - for use of the ComGage multi-start option ( software module 70
required ) - the individual directory paths as per 4. and 5. must be identic for each installation.

The Directory for the ComGage configuration files can be changed by using the software CG_SetConfigPath
(to be found under Start menu > ComGage ).

6. The fourth window allows you to select optional creation of a desktop shortcut, a Quick Launch shortcut
or also an autostart shortcut.
Click the Next > - button to confirm.

Installation now is executed !!!

7. Close the programme installer by clicking the Finish - button, after the installation procedure has been
completed successfully. Initial operation of the software can take place directly after completion of the in-
stallation procedure. In order to do so, leave the box “Launch ComGage” checked and click the Finish -
button.

Installation via internet :

1. Download the file COMGAGE.zip from the Homepage www.IBR.com.
Go to Downloads \ Software in order to do so. Then unzip the file.

2. Start the unzipped installation file ComGage_Inst.exe.

3. Execute the above-described steps 3. to 7. for Installation.
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4.2 Brief overview
—

Installation

In'stallation}

ComGage-CD zur Installation einlegen.

Die Installation erfolgt automatisch
offnet sich das Fenster fiir die Eins
der Messgeréateanschliisse.

und es
tellung

Mess- bzw. Interfacegerdte am PC

anschlieRen.

Auswahl der angeschlossenen Mess- und

Interfacegerite :

Auswahl des PC-Anschlusses,
an dem das Messgerat bzw.
Interface angeschlossen ist.

@

Auswahl des angeschlossenen
Geratetypes.

® Optional
Einstellung der Messeingange
z.B. Aufldsung, Messrichtung, ...

Pritifplan

%

DEVICE 1

:I PCConnection | [BRnstument | Connection | Gauge / Sensor |

[Use [ MBus (7 ] | Ad1 [IMB-m2(2Muuiopo Cannections ) Connecton 1 _on | _Sewp | -
_ Add2  |IMB-m2(2Miutoyo Connections ) Connection 2 o . Sewp |
Addr3 | IMB-m1 [ 1 Inductive Probe Input ) Connection 1 Setup
| Footkey 0 | connected to PC ot
Footkey1 | 1o BRHnstunent 1
Footkey3 | connected to IBR-Instrument 3 g
sovoo_| | o ([Ea|
DEVICE 2
PCConnection | 1BR4nstument | Connection | Gauge / Sensor | Mea Step
E— =
= P
el == Eeo] ¢
Pnt Ok | caocel | Hew |

Insert ComGage CD for installation.
The installation occurs automatically
and a window for setting up the

connected instruments opens.

Connect measuring or interface

instruments to the PC.

Selection of the connected measuring and

interface instruments :

Selection of the PC connection
to which the gauge or interface
is connected to.

@

Selection of the connected
instrument type.

Optional @
Measuring input configuration
e.g. resolution, direction, ...

TESE SENEMmE

Beim Einsatz von Software in de

muss fiir jede Priifaufgabe ein Priifplan erstellt
werden. Der Priifplan enthalt alle Informationen
tiber die Messaufgabe und legt den Priifablauf

fur die Software fest.

Priifplan-Erstellung mit ComGage

@

r Messtechnik

On the use of software in metrology a test scheme
must be created for each measuring application.
The test scheme contains all information about
the measuring application and defines the

measuring sequence for the software.

Button : Priifplan / Anlegen.

@

@

Artikelnummer eingeben.

Artikelbezeichnung eingeben.

@ Optional

Stammdaten eingeben

( Prufer, Maschine, ... ).
Sondereinstellungen,
Hardware-Konfiguration und
Programmvariante auswahlen.

)Am‘dnnmbu 123456789 K .
- Aicle Name [Shan E
Hardware Connections Sehp Documentaton b« / Ox / Rx Setup Test scheme for
Special satlings Setup Relerence Information Setup | ComGage Professional . Help.
D|&| X
Statisics | Reference Ink | D] x|
No. | Name Nominal | USL | UCL | LCL | LSL | Unt | Mea inputs Mode | 1. Master | 2 Master
I & | X
TEST STEPS: Sequence Dighal Ouputs | Addiiona setings | —I—, QJ—,—FI
"No_ | Test Step Function satcs | A i [ Preview o dslay window

Registers & 1/0Os dokumentieren.

Creation of a test scheme with ComGage

Button : Test Scheme / Create.

Enter article number.

®

Enter article name.

Optional @

Input reference information

( operator, machine, ... ).
Select special settings,
hardware configuration and
program type.

Document registers and I/Os.
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In der Messtechnik werden die zu priifenden MaRe

eines Priiflings als Merkmale bezeichnet. Jedes
Merkmal muss zundchst im Prifplan

beschrieben werden.

Merkmal - Erstellung im
ComGage - Priifplan

0

Auf Neu-Button zum An-
legen eines Merkmals
klicken.

Beispiel : /

Das angelegte Merkmal C1
mit Durchmesser 40 mm
und den Toleranzen
+/-0.06 mm wird (iber
Messeingang M1 erfasst.

@

Merkmalbezeichnung
eintragen.

®
Merkmaldaten ( Einheit,

Nennmald, Toleranzen )
aus Zeichnung Gbernehmen.

@ Optional

1 oder 2 Meisterwerte fiir
Induktivtaster- oder Luft-
messdornkalibrierung
eintragen.

®

Auswahl eines Messein-
gangs.

®

Messeingang eintragen.

Optional kdnnen beliebige
Formeln und Verknlpfungen
eingegeben werden, z.B.
M1+M2.

Alternativ kdnnen Messwerte
oder attributive Merkmale per
Tastatur eingegeben werden.

P

In metrology the measured dimensions are

called characteristics. Each characteristic

must be described initially in the
test scheme.

Creation of characteristics

" TEST SCHEME (Creste/ Change) =
Aticle Number 123456769 %
Arotive o —]
Hardware Cornections o Documentation Ix /Qx /Ax vy Test scheme for :
Special settings Setup Reterence Information Setw Comfaage Prolessionsl [ Hep ]

2| X
CHARACTERISTICS : Drawirg ke Stattics | Reference nfomation] /Q' | x|
No. | Name Nominal usL T LSL. Unt | Mea Inputs lode 1. Master

L—+C1  Diameter

40

TEST STEPS:

ucL | e
008 - 006 ma M1 Static M. 40

2 Master

Sequence Oighal Outputy/ | Addtional settings | S =N Q]_]Lp]

Na._ | Test Step Function

Acius the

—

in ComGage test scheme

@

Click on New-Button
for creating a
characteristic.

\ Example :

The created characteristic
C1 with diameter 40 mm
and tolerances of

+/-0.06 mm is collected
via measuring input M1.

@

DRAWING DATA (Ch =]

Adicle Nurber | 123456789 Adtcle Name shalt
Char Number (1 Chasacteristic name  [Dismeter ( :é )
CHARACTERISTIC DATA FROM THE DRAWING
Unt [ -
Nomnalsze [0
@ Upper specication fmit (USL) [0.05 P =
Upper contraling lmi (UCL) of >
Lower controling i (LCL) of =
Lower speciication it (LSL) [0.05 - =
MEA. VALUE COLLECTION
oAl Q) ——sws |
Messusement mode [Siatc Messrement |
OF THE
1. Master vahae ¥ [40
2 Master vake I™ [0

~

" Input of the mea. Vialues by keyboard

I I

Reence et / ok | cows
Mea. Inputs Chasactersiclit | Digiput |
USB
43 1
ML M2 M3
& Measuing Inpul M1 -
" Probe Ming \

Durch wiederholte Betdatigung des Neu-Buttons
konnen weitere Merkmale von dem zu priifenden

Teil angelegt werden.

Enter characteristic
name.

®

Enter characteristic data
('unit, nominal size, toler-
ances ) from the drawing.

Optional @

Enter 1 or 2 Master values
for calibration of e.g. induc-
tive probes or air plugs.

®

Selection of a measuring
input.

®

Enter measuring input.

Optionally free formulas for
probe-mixings can be entered,
e.g. M1+M2

Alternatively measurement
values or attributive
characteristics can be input
by keyboard.

Additional characteristics of the component
can be added by repeatedly clicking on the

New-Button.




Manual ComGage

Rrufablauf

Der Priifablauf enthélt die einzelnen Prifschritte
mit den Anzeigefenstern.

I L=

=1

ESE SECUEREE

The test sequence contains the single test steps

with the display windows.

Prifschritt - Erstellung im

Creation of test steps in

ComGage - Priifplan PrEnsnEsTesmeeeeeeeeeeeees;.| ComGage test scheme
Auticie Number 2 or X
:“".:uv-mn IM Documentation I / Qx / Ry _j T DLI
ardware Setup 1x/0x/Rx Setup ‘et scheme for
Speci settngs Sep Reference Infrmation ok [Contage Protessiondl <]
Auf Neu-Button zum An- AR TRRIIOE BT b= x| Click on New-Button
legen eines Prifschritts TR B L e e for creating a
klicken. test step.
Beispiel : Example :
In dem Priifschritt kann In the test step the charac-
wéhrend der Messung \ TEST STEPS: [ Soamce _OigilOupus | Adsions etings | —— teristic C1 can be saved
Merkmal C1 iiber Ful3- e e R T by foot switch in measuring
taster gespeichert werden. mode.
@ Optional o Optional @

Beschreibung der Funktion
des Priifschritts eintragen.

Ausflihrbare Funktion flr

den Prifschritt auswahlen.

@

Merkmale zur Funktion
zuordnen.

®

Fulitaster, Funktions-
taste, ... zum Ausfiihren
der Funktion auswahlen.

Beispiel :
Im Priifschritt S1 wird der letzte

Enter test step
function description.

PROGRAMMING OF SELECTED FUNCTION .
~ | Fwcion  [oweT——s Select executable function
Sl Lol for test step.
-| ¥ C1.-Diameter (&)
‘r Hand/Footswitch —_—]
i": Dig Input @
‘; - Assign characteristics to
o C— | function.
Ar
Alon Alolf Cencel @
ot i Gt b " Select foot switch, function
key, ... for execution of
function.
Example :

Messwert von Merkmal C1

In step S1 the last measured
value of characteristic C1

liber F1-Taste geldscht und

B fquemert  Optom iy

is deleted by F1-key and a

ein neuer Messwert wird (iber
T1 FuBltaster gespeichert.

Measuring window

T ] ] | e | | e |

new measured value is
saved by T1 foot switch.

®

Measuring window

®

Gestaltung des Anzeige-
fensters aufrufen.

s eu s

Call programming menu for
display window.

@

Anzuzeigendes Merkmal
aus Liste auswahlen.

Anzeigeelement flr an-

gewahltes Merkmal
auswahlen und platzieren.

T .

Select characteristic for
display from list.

Select and place display
element for selected
characteristic.

el

]

ek 1T ()

P

Durch wiederholte Betatigung des Neu-Buttons
konnen weitere Priifschritte angelegt werden.

Additional test steps can be added by
repeatedly clicking on the New-Button.

Der Prufplan ist nun erstellt und die
Priifung der Teile kann beginnen.

The test scheme is now created and the

inspection of components can be started.

10
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5. User login

On activated user management ( see chapter 6.5 ) the user must log in after starting ComGage :

Log in

User name |

Password |

After successfully logging in, the main window of ComGage is displayed.

The user management is deactivated in ComGage by default setting.
Only one user exists after installing the software :

User name = admin

Password = admin

Note : Capitalization of user name and password is not checked.

11
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6.1

Getting started / Basic settings

On initial operation of the ComGage software there are several important settings that have to be made
within the programme. By choosing the Options menu, these basic settings can also be modified later on.
In the following the submenus of the Options menu are described.

Connections

In the Options / Connections menu ( Button : Q ) the connected interfaces and measuring instruments
are selected and - if necessary - configured ( by clicking the Setup - buttons ).
ComGage automatically opens the window of the Options / Connections menu on initial operation.

Programming of the devices
ﬂ DEVICE 1
PC-Connection | |BR-Ihstrumet | Connection Gauge / Sensor Mea. Step |
e =
IEHit-rH
IMBus
- =
DEVICE 2
PC-Connection | |IBR-Instrument | Connection I Gauge / Sensor Mea. Step |
=l I [=
- e ) r
Frink Ok | Cancel | Help |

Note :  On initial operation of the software the window shown above is displayed in the language of the Windows operating system.
If this language is not supported by ComGage, display occurs in English language.

At first select the PC-Connection and then the connected IBR-Instrument.

IBRit-rfl :

In case of IBRIit-rf1 radio modules you can access the menu for module configuration ( e.g. setting module
address ) by clicking the Service - button. = Please refer to the IBRit-rf1 manual.

IBRit-rf1 Service Mode

PROGRAMMING OF THE RF-MODULES
Command | Parameter

Set factory settings igg: 12 (] _A: S
Set Module Address Addr. 3

Addr. 4 IBRit-f1-232
Permanent Mode -» W alue number Addr § prog.
Permanent Mode -» Interval time Addr. B —

Addr. 7 Il
[*] Factomy settings oK .

MEASUREMENT WALUES FROM THE RF-MODLULES

MHumber Address Measurement W alue |

Help

12
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IMBuUS :

After selecting IMBus as IBR-Instrument, the measuring bus is analysed and all connected IMBus modules
are displayed.

-

Programming of the devices | == |
i‘ DEYICE 1
PC-Connection | |BR-Instrurnent | Connection | Gauge / Sensor Add |
||_|5|3 leMBus & j Addi 1 IMB-sm1 [ 1 5232 Connection | Connection 1 Setup -
Addr.2 IMB-im2 [ 2 Inductive Probe Inputs | Connechion 1 Setup
Addr.3 IMB-im2 [ 2 Inductive Probe Inputz | Connechion 2 Setup
Addr.4 IMB-dmi2 [ 2 Incremental Systems | Connection 1 Setup
Addrs IMB-dm2 [ 2 Incremental Systems ] Connection 2 Setup
Footkey 0 | connected to PC
Footkey 1 connected to IBR-Instrurnent 1
Service Footkey 2 connected to [BR-Instrument 2 j
You can select e.g. the gauges connected to the IMBus interface modules ( IMB-sm1...4, IMB-pm1, ...)

by means of the Setup - buttons for the individual measuring inputs :

IMBus module programming
Module b
odule lype ok
| J Cancel
Serial Numnber 00033906
Hardware Wersion Y1.0
Software Wersion Y11
Select gauge driver
Gauge manufacturer
Gauge type
Ciriver setup |

In case of IMBus measuring modules ( IMB-im1...8, IMB-dm1...4, IMB-tc1...4, IMB-ai1...8, IMB-aef, ...)
you can select the resolution, measuring direction and more :

IMBus module programming

Module type

| I~

Serial Mumber 000z2008
Hardware Yersion W1.0
S oftware Version V1.6

Programme measuring module

Measuring direction

| Standard j
Measuring step

[

Digital filker

| Lewvel 3 j

oK

Caricel

Zeroadjust.
Calibration

Mech, Adust. |

13
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Other IBRIit instruments ( such as IBRit-mc / -md, IBRit-di8 / -de8 / -da8, C100, C200, ... ) can be released

by the IBR support department, after consultation.
For this you must have the license no. 75 “Old Hardware Support” activated in the license dongle.

The following steps must be executed additionally :
- Click the right mouse button on the desktop icon of your ComGage shortcut.

- Select the entry “Properties” from the displayed context menu.

- Select the “Shortcut” tab in the displayed “Properties” window.
- Add the amendment ,, /o“ ( with space character! ) to the entry in the field “Target:”, as shown below.

5=
i

7= Eigenschaften von ComGage V4.02
Sicherheit ] Details | Vorgangerversionen
Aligemein | Verknipfung Kompatibilitat
%? ComGage V4.02
Zieltyp: Anwendung
Zielort: ComGage_V402
Zel: C:\ComGage_V402\comgage exe
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6.2 Display elements

By choosing the Options / Display Elements menu ( Button : ) the window for the definition of the
display element colours and the individual design of all measurement- and statistical display elements is
opened. In the main window you get a preview of the display elements, when you use your mouse to point at
a particular button or when a button is selected. The Programming of the display elements is self-explanatory
and is supported by a preview of the display element in the programming window ( see illustration below ).

In addition you can define, save and delete schemes including a colour palette and the settings of the display
elements. The currently selected display scheme is used in each test scheme when inserting display ele-
ments while programming in the menu create test scheme. The settings of the display elements can be
changed afterwards in each test scheme if required.

Programming of the Numeric Display
Display Element Set Adiional Infomation and Tokerances
e s Il A £
Display Element Set Additional Informeation buttor-out - 1 Settings [mm]
Frame A D E 2 - - - -
Backgiound Color
buttor-out - 1 = S = 3
. - - e e e e
RS B 2Tt al Column Displa X | 4
H play
a | ||| 't -’ - e’
L Set Adgtional Information
Vbl 3 ! 3 . e e B “Ackdtonal Information Tolerances
Fiame [outonin =] . ; <w 1 | 5| [z i Fort Colar Font Tope | _ Font Color Ouput s [Elements v
E | 1 I [ — Characteristic
Background Color e ARSRARR 3 aracteistic - USLldill [ =
Display Tvee [ oertical = Settings [mm. Unit Unit UCLpelowl)) [ 7]
Histooram Type[Prosess Andy =] Scale Addional Informetion 5 - | jd = e
= areen E
Class Number g - R TN | T | | — Measuiement Mode: | = flestenllog
[on x| Golar Characteisic £ — — . = Letpatentt) 5]
Column Col B -+ = - hd =
e o e Toerarces rid " -l g Mode State flodeislel
| ] £
Duiside of the Tlerances on | _Backgiound | o | H = = = LSiledt) [ 3
- w "
s E | .
GausianCuve Measurement Mode Display Mode Tl
= - 0K | Concel Hel
fitin <] Coor bs123 | Cola | = ﬂ Range Pre—— ancel | b |
Fot ModeState 5 Zeropoint B0 % -
- on
Cancel Help - = o | '75 : ot Mode  [omom up -
Torerance A — | s
et = El 05— et | Color
Display curent mea, Valie v ——— -
fil§ ez | Help ‘

Modifications of display elements done in the menu Options / Display Elements do not affect display ele-
ments already present in existing test schemes and test orders.

Important notice regarding display elements :

Many of the display elements available can be programmed to display either the current measurement value ( option : “Display current
mea. Value” ) or the last saved measurement value ( option : “Display mea. Value from file” ) of the characteristic they are assigned to.
Depending on the specific case, if you want to programme a “live” display of the characteristic’s value or rather a result display of the re-
cent measurement, you must select the appropriate display option here while programming the test scheme.
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6.3 Language selection

You can select the language by choosing the Options / Language menu ( Button : EI ). On language
selection a window containing a list of the available languages is displayed.

Language Selection Dialog

Select a language :

feitina - Czech

dansk - Danish

Deutsch - German

gl gl

espanol - Spanish

francais - French

italiano - Italian

norsk (bokmal) - Morwegian (Bokmal)
polski - Polish

portugués - Portuguese

svenska - Swedish

Tiirkce - Turkish

pyCoKMiA - Russian

SR () - Chinese (Simplified)
H#E5 - Japanese

Select your language and confirm by clicking the OK - button.

Note :  On initial operation of the software the language is automatically set according to the language settings of the
Windows operating system. If this language is not supported by ComGage, then English is automatically selected
as language.
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6.4 Selection of data directories

By choosing the Options / Data Directories menu ( Button : |E| ) you can choose the directories, to which
ComGage saves its data or from where ComGage loads its data :
- Directory for the test scheme files
- Directory for the test order files and collected measurement data
- Directory for the converted measurement data ( Excel - files, QDAS - files, ... )
- Directory for the pictures ( *.bmp, *.png, *.jpg - files )
- Directory for the reference information and user management data

After installing the ComGage software all directory paths of this menu are initially set to the directory, which
was specified as “Directory for configuration files” on installation of the software.

Select Data Directories

X

Directory for Test Schemes

:1] C:\ComGage\

Directory for Test Orders

:2] C:\ComGage\

Directory for converted Measuring data

:BJ C:\ComGage\

Directory for Pictures

:a C:\ComGage\

Directory for Reference Information and User Setup

:5-) C:\ComGage\

g

OK I Cancel | Help

— .0

The button | opens a separate dialog which allows you to select a directory.

Note :  You can type in only the names of existing directories. The ComGage software will not create any new directories.
On selection of the data directories ComGage checks, if they exist and if write access is granted for them. If the data
directory doesn’t exist or write access is not granted for the directory, you will receive one of the integrity check error
messages shown below.

Integrity Check

= Integrity Check

[

" Directory does not exist !

g | C\ComGage\exported :

I‘r"‘l t\Mechanic :

o Directory exists but there is no write access !

ComGage —files and their storage location :

File
ComGage.cfg >
ComGage.ddk >
ComGage.rif
ComGage.usr
DisObj.cfg

IBR_DDK.idt
* dwc

*rto, *.cto

* sch

*.tod

* tsf

*tsc

2220\ 20 20 25 20\ 2B 2\ 2\ 7

File contents

ComGage programme settings
ComGage hardware settings

Reference information settings

User management information

Current settings of menu “Options /
Display Elements”

Text comments on IMB / IBRit-rf1 modules
Stored display window contents

Test orders

Display element design

Measurement data of test order

Test schemes

Test scheme documentation Ix / Qx / Rx

Storage location ( see directories above )

©EO

OOOOOLE O
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6.5 User management

In the window of the Options / User setup menu ( Button : |&| ) you can create and change user data.

User setup x

User name and password

b:-peratc-r

Password | 1234 Delete
Iv User for Auto-Login

Setting the rights for the user

File Adjustment
Test Order [ Mechanical Adjustment
[ Create/Change
W
v Start Options
[ Close )
) [ Connections
[ Print

| Display Elements

[ Anal
TEEE= [ Language
[ Convert A )
| Data Directories
L [ workplace Settings
Test Scheme - u o <
e e I F‘.Zi;rs;cglnformaﬁon
v Start
[ Convert
[~ Duplicate
[ Delete
IlIntegrated user management J

[¥ Log the Login-Data and Menu-Calls in File 'CG_LogFile.CSV'

Mext = ‘ Cancel | Help ‘

The dropdown box ( see red frame ) allows you to choose between “User management off”, “Integrated user
management” and “User management by Active Directory”.

The checkbox Log the Login-Data and Menu-Calls in File “CG_LogFile.CSV* ( left bottom window
corner ) allows you to generally activate / deactivate logging of the login-data and menu-calls. The file
CG_LogFile.CSV is stored in the directory for the ComGage configuration files.

1)) Integrated user management :

In order to change user data, please select the user from the list and press the OK - button in the right
upper window corner. In order to create a new user, please input the new user name and press the OK -
button in the right upper window corner.

After selecting the user you can :

- input the login password for this user,

- mark the checkbox User for Auto-login in order to choose this user for Auto-Login (i.e. this will then
be the user, who is automatically logged in on ComGage start ),

- delete this user,

- choose, which menus are activated / deactivated for this user.

The new settings of the currently programmed user are saved by clicking the Next > - button and you can
go on programming the next user.

By clicking the OK — button you can save the new settings and close the User setup window.
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By choosing the Options / New login menu you can log in again, using another user name :

Legin s

User name |
Note : Capitalization of user name and password

is not checked.

Password |

The name of the user currently logged in is shown in the status bar at the right bottom corner :

zer : admin ——

2.) User management by Active Directory ( not available on Windows CE systems )

By this setting it is possible to assign rights to Windows user groups. For this the required user groups
have to be created in Windows and the Windows user must be assigned to one or more of these user

groups. If the user is a member of several user groups he obtains the rights of all of these user groups.
The ComGage login automatically happens with the Windows user name.

User setup >

User group

F:c-mGage programmer

Delete

[ o |
_ Dekete |

Setting the rights for the user

File Adjustment
Test Order [~ Mechanical Adjustment
[ CreatefChange
[ start E—
[ Close )
] [~ Connections
[ Print )
[ Display Elements
[ Analyse
[ Language
[~ Convert A )
[ Data Directories
LRt [ wWorkplace Settings
Test Scheme = - =
¥ CreateiCh ser setup
- 5:; Rl [ Reference Information
[ Convert
[ Duplicate
[ Delete
|User management by Active Directory J

[ Log the Login-Data and Menu-Calls in File 'CG_LogFile.CSY'

Mext = | 0K | Cancel ‘ Help |

After entering the user group you can select the rights to be assigned.

The new settings of the currently programmed user group are saved by clicking the Next > - button and
you can go on programming the next user group.

By clicking the OK — button you can save the new settings and close the User setup window.
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6.6 Reference information ( operators, machines, batch numbers, etc.)

In the Options / Reference Information menu ( Button : EI ) the window for programming the reference
information and inputting the reference information tables is opened.

All reference information types - except the batch / serial number and the last 5 user defined reference in-
formation types ( no. 26 — 30 ) - are selected from the reference information tables ( see below ). Only the
batch / serial number and the last 5 user defined reference information types can be input in an editable field
- they are not selected from a reference information table.

Reference Information

i‘ 1. Customer |c-n creation of test scheme ﬂ Setup |fc-r whale part ﬂ
2. Supplier |on creation of test order j Setup |f0l whole part j

3. Manufacturer |c-n starting the measurement ﬂ Setup |f0r whole part ﬂ

4. Wworks / Department | before measuring a part v|  Setup | |for each characteristic |

5. Machine |fo j | J

E. Fixture |fo ﬂ | J

7. Mest [oft =] | =l

g Tool [of =] | =l

9. Material [off =] | |

10. Test equipment |fo ﬂ | J

11, Operator [off ~| | =l

-1 12 Shitt [off =] | =l
ﬂ 21, |Lubrication |0n creation of test scheme j M |for whole part j
22 | [aff =l | =

2 | [off =l | [

o [of = | H
|Heference Information request in one window ﬂ | K | Cancel | Help |

1.) For each data type you can select when the data is requested during programme execution :

off - The data type is not used
on creation of test scheme - The data type is requested when the test scheme is created
( menu “Test Scheme / Create/Change” )
on creation of test order - The data type is requested when the test order is created
( menu “Test Order / Create/Change” )
on starting the measurement - The data type is requested when the measuring mode is started
( menu “Test Order / Start” )
before measuring a part - The data type is requested for every component in measuring mode

(‘e.g. for serial numbers, please also see chapter 7.9 )
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2.) By clicking the Setup - Button you can programme the table of the selected data type.

3)

4.)

Reference Information --> Customer
2o |
Delete

Mame |Cust0mel1
Murnber |E|EI'|
Note First Cuistamer

Mest > | (1] | Cancel | Help

First of all you must mark a data set in the list and select it by clicking the OK - button in the right upper
window corner or create a hew one by clicking the New - Button. After selecting it, you can change the
data set or delete it by clicking the Delete - button.

For each data set you can programme the following :

Name (90 characters )
Number ( 10 characters)
Note (650 characters)

After programming one data set you can save the settings and leave the window by clicking the
OK - button at the bottom of the window. The Next > - button allows you to store the settings and
directly go on with programming the next data set.

Note : All settings stored by clicking the “Next >” - button do not get lost when the “Cancel” - button is
clicked.

For each data type you can choose whether the data is to be prompted for the whole part ( component )
or for each characteristic separately ( e.g. one characteristic is measured using a calliper and an other
one using a dial gauge ).

“‘Reference information request in one window” should be activated, if the reference information is to be
selected using a mouse. “Sequential reference information request” should be activated, if the reference
information is to be selected using a keyboard or barcode reader.

Note : In ComGage you can programme the following reference information data types :

- Customer - Operator

- Supplier - Shift

- Manufacturer - Testplace

- Works / Department - Storage place

- Machine - Production instruction

- Fixture - Test instruction

- Nest - Events (Why a measurement value is out of tolerance? )
- Tool - Batch / Serial number

- Material - Action ( What has been done for process correction? )

- Test equipment

- 5 user defined data types ( Selection by tables in measuring mode )
- 5 user defined data types ( Direct input by keyboard in measuring mode )
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6.7 Automatic start

In the Options / Automatic Start menu you can activate automatic starting of test schemes or test orders
when ComGage is started or a barcode reader is used for selection. The ComGage workplace settings ( see
chapter 6.9) allow setting a delay time for automatic start of test schemes / test orders on start of ComGage
( default value is 3 sec. ). A countdown display allows aborting the automatic start. In measuring mode, the
selection of a test scheme or test order can be done by keyboard ( keys : 0 ... 9), foot switch, measuring
input or barcode reader.

Start of test orders and test schemes

Test Orders Test Schemes

r O r O

[ie PLC, Barcode Reader, . | [ie PLC. Barcode Reader, .. )

[# Automatic Start on ComGage Start N

Test Orders | Mea Input | Foot switch Test Schemes | Mea Input_| Faot switch

[Order 12345

Al i

il

fil3 Cancel Helps

Test Orders & Start by COML1...4
- On ComGage Start or on choosing the Menu File / Test Order / Start you are requested to select a
test order by the barcode reader or another connected reading device :

......

Please select one test order or tast scheme with
the Barcode Reader, ..

The barcode reader or other connected reading device must use the transmission format 9600 Baud,
8 data bits, no parity and 1 stop bit. The test order number followed by “carriage return” must be
transmitted to the COM port in order to select a test order for start.

Test Orders & Automatic Start on ComGage Start
- After starting ComGage all selected test orders are started automatically for measurement data
collection.
- If an assigned measurement input ( Mea. Input ) Mxx detects a measurement value change then
the test order belonging to it is automatically executed in the foreground. The measuring input can be

selected by clicking the button J
- If an assigned foot switch Txx is pressed, then the test order belonging to it is automatically

executed in the foreground. The foot switch can be selected by clicking the button J

Test Schemes & Start by COM1...4
- This function corresponds with the function “Test Orders & Start by COM1...4” as described above,
but refers to test schemes instead of test orders.

Test Schemes & Automatic Start on ComGage Start
- After starting ComGage all selected test schemes are started automatically.
- If an assigned measurement input ( Mea. Input ) Mxx detects a measurement value change then
the test scheme belonging to it is automatically executed in the foreground. The measuring input can

be selected by clicking the button J
- If an assigned foot switch Txx is pressed, then the test scheme belonging to it is automatically

executed in the foreground. The foot switch can be selected by clicking the button J
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6.8 Convert

In the menu Options / Convert the automatic conversion of measurement data can be activated for the
measuring mode.

Convert one Test Order
File: Format |ExceI-F0rmat ﬂ
E

v Autormatic Conversion of the measuring data on storing a data set in measuring mode

Corversion Time Point on converting a data et in measunng mode

|Convert only undeletable values ﬂ

[ On the start of & test arder already collzcted measuing values are MOT converted

ak. | Cahcel | Help |

File format
- Selection of the data format, into which the conversion shall occur :
QDAS — Format ( File name : Test order name .dfq )
Excel — Format ( File name : Test order name .xIs )
Special Format ( File name : Test order name .txt
- An UDI Script for SPC Light from Lighthouse is available on request)

Automatic conversion of the measuring data after leaving the measuring mode
- The conversion of the measuring data into the selected format occurs after leaving the
measuring mode (i.e. conversion occurs on exiting ComGage or the ComGage measuring mode and

also when a test order is unloaded ).

Automatic conversion of the measuring data on storing a data set in measuring mode
- The conversion of the measuring data into the selected format occurs while measuring

Important note :
This setting cannot be used together with the test step function “Excel-Export and delete all values” ( see chapter 7.9).

If this is tried, an error message is displayed on execution of the test step function “Excel-Export and delete all values”
and the Excel-Export is disabled. However, all measurement values are deleted by the test step function.

Conversion Time Point on converting a data set in measuring mode

Convert only undeletable values
During measuring, the operator is authorised to delete only the last collected measurement value
of a characteristic. All measurement values collected before cannot be deleted anymore.
Hence, measurement values are automatically converted as soon as a further measurement val-
ue is collected, because they are then undeletable.

Convert all values directly
All measurement data is automatically converted when the test step function “Save measured
values” is executed.

Convert the values after measuring the complete part
The measurement data is converted as soon as all characteristics of the component to be meas-
ured have been saved.

On the start of a test order already collected measuring values are NOT converted
- Measuring values that are already saved when the test order is started are not converted.
-> This function only makes sense in connection with File Format = Special Format.
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6.9 Workplace settings

Workplace Settings >

[ Enable resizing | repositioning of full screen window with mouse (2.0, to display on multiple monitors)

Default size for full screen window (0=max) ¥ direction: |0 ¥ direction: |0

QI_ Lok the '/ key for opening f dosing full screen mode in measurement mode

gl_ Allow other program windows to overlap ComGage full screen window

[ Measurement mode: NO automatic repositioning of mouse cursor into ComGage headline
ﬁr Hide toolbars in Measurement mode

@Delay of Automatic Start in seconds 0

ﬂ'l_ Lok the ** key for opening SPC window in measurement mode
SPC window [ Hide histogram [ Hide statistical data
gchange text 'Cp/Cpk’ to: * Always 'Cp/Cpk' " Pp/Ppk on Sigma = Sges
" Pp/Ppkon Sigma =Rg/Dn  © Pp/PpkonSigma =Sg/An Pp/Ppk on Sigma = sar(...)

I-@-Cuntrul charts ( SPC v Show average value line [ Show nominal size line

m'l_ Mo Cancel button (X ) for keyboard input in normal screen mode
@r Window for keyboard input movable Xpos: |0 Ypos: |0

@7 Limit 2 master calibration { min / max ) to one test step
Message display duration in miliseconds, on calibration error {0 = unlimited ) 0
[ Keep previous test scheme [ test order open on change
[ Lodkkeys '0" -'9' for test scheme [ test order change

[ Test scheme versioning

@_ Menu 'Options f Connections'; Assign IMB-usb via serial numbers
@_ Menu 'Options f Connections'; Disable setup button for IMB modules

| Mote: These settings apply to the currently logged-on Windows user only.

o4 | Cancel Help

In the menu Options / Workplace Settings you can make overall settings for the ComGage installation
of a workplace. The default settings are shown in the window below.

The following settings can be made in this menu :

1. Allow other program windows to overlap ComGage full screen window
With this option activated, the ComGage full screen window can be overlapped by windows of other
applications. Otherwise, the ComGage full screen window always stays in the foreground.

2. Enable resizing / repositioning of full screen window with mouse
With this option activated, resizing / repositioning of the ComGage full screen window is enabled.
Otherwise, the size and position of the ComGage full screen window are fixed to default values and
cannot be changed.
The following additional settings can be made :
Default size for full screen window = X direction /Y direction
=0 : The width / height of the ComGage full screen window goes to maximum display size for the
currently used monitor.
>0 : Default setting for the width / height of the ComGage full screen window, as pixel value.

- By these settings the ComGage full screen window can automatically be displayed on multiple
monitors. For example, if two monitors have a resolution of 1920 x 1080 pixels each, it can be
accomplished to split-up the ComGage full screen window on both monitors by entering the values
3840 ( X direction ) and 1080 ( Y direction ).
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10.

11.

. Lock the “/” key for opening / closing full screen mode in measurement mode

With this option activated, the display mode cannot be toggled between normal and full screen mode by
pressing the “/” key in measurement mode. Otherwise, the display mode can be toggled between normal
and full screen mode by pressing the “/” key in measurement mode. Activating the full screen mode is still
possible by using the appropriate test scheme special setting ( see chapter 7.3).

Measurement mode: NO automatic repositioning of mouse cursor into ComGage headline

With this option activated, the mouse cursor is not automatically repositioned into the ComGage headline
in measurement mode. Otherwise, the mouse cursor is automatically repositioned into the ComGage
headline on start of the measurement mode and every 30 seconds.

Hide toolbars in measurement mode

With this option activated, the toolbars at the left and upper screen edge of the ComGage window in hormal
screen mode are hidden in measurement mode. ( The ComGage window in normal screen mode is virtually
displayed as full screen window. ) Otherwise, the toolbars of the ComGage window in normal screen mode

are displayed in measurement mode.

Delay of automatic start in seconds

Here you can set a delay time for the automatic start of test schemes / test orders on start of ComGage.
The default value is 3 seconds. A countdown display allows aborting the automatic start. If a delay time of O
seconds is set, no countdown display appears and the automatic start cannot be aborted.

Lock the “*” key for opening SPC window in measurement mode

With this option activated, the “Look at, change and delete measuring values” window cannot be opened by
pressing the “*” key in measurement mode. Otherwise, that window can be opened by pressing the “*” key
in measurement mode ( see chapter 12 / sub-item 11).

SPC window - Hide histogram / Hide statistical data

With this option activated, the histograms / statistical data are hidden in the windows “Look at, change and
delete measuring values” and “Analysation of test order”. Otherwise, the histograms / statistical data are
always displayed together with the run charts in these windows ( see chapter 12 / sub-item 11 ).

Change text “Cp/Cpk” to
Here you can influence the text displayed by the display elements “Statistical Data”.
The following options can be activated alternatively :

Always “Cp/Cpk” . The statistical data display elements always display the text “Cp / Cpk” for
all standard deviation norms of the characteristics.

Pp/Ppk on Sigma = Sges . The statistical data display elements display the text “Pp / Ppk” instead of
“Cp / Cpk” for characteristics using the standard deviation norm
“Sigma = Sges”.

Pp/Ppk on Sigma = Rq/Dn : The statistical data display elements display the text “Pp / Ppk” instead of
“Cp / Cpk” for characteristics using the standard deviation norm
“Sigma=Rq/Dn”.

Pp/Ppk on Sigma = Sq/An : The statistical data display elements display the text “Pp / Ppk” instead of
“Cp / Cpk” for characteristics using the standard deviation norm
“Sigma = Sq/ An”.

Pp/Ppk on Sigma = sqr(...) : The statistical data display elements display the text “Pp / Ppk” instead of
“Cp / Cpk” for characteristics using the standard deviation norm
“Sigma =sqr( ... )".

Control chart 2 Show average value line / Show nominal size line
With this option activated, the average value line / nominal size line is shown in the control charts of the
SPC window ( opened by pressing the “*” key ) ( see chapter 12 / sub-item 11).

No Cancel button ( X ) for keyboard input in normal screen mode

With this option activated, the “Cancel’-button ( X) is hidden in the entry window on input of measuring
values by keyboard, also in normal screen mode ( in full screen mode it is always hidden ). Otherwise, the
“Cancel’-button ( X)) is displayed in the entry window on input of measuring values by keyboard in normal
screen mode.
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12.

13.

14.

15.

16.

15.

16.

17.

Window for keyboard input movable 2> X pos/Y pos

With this option activated, the ComGage window for keyboard input of characteristics values is movable by
mouse / touch screen. Otherwise, the position of the ComGage window for keyboard input of characteris-
tics values is not movable and is located in the lower left corner of the test step display window.

The following additional settings can be made :

X pos /Y pos

Determines the position of the upper left corner of the ComGage window for keyboard input of characteris-
tics values referring to the upper left corner of the monitor, as pixel value.

Limit 2 master calibration ( min / max ) to one test step

With this option activated, the ComGage function “Adjustment / Calibration” must be executed completely
in one test step for characteristics with two masters activated ( i.e. on 2-master calibration ). Otherwise, the
ComGage function “Adjustment / Calibration” can be split to more than one test step for characteristics with
two masters activated ( i.e. on 2-master calibration ).

Message display duration in milliseconds, on calibration error (0 = unlimited )

=0 : The duration of the message output on calibration error ( reference test ), probe validity test error or
probe free lift control error is unlimited and must be acknowledged by the operator.

>0 : The parameter value defines the duration of the message output in milliseconds, on calibration error
( reference test ), probe validity test error or probe free lift control error. If the message is acknowl-
edged by the operator before the defined output duration time has expired, the message window is
closed with the acknowledgment. On selection of 1 millisecond as message output duration the
message window is not displayed.

Keep previous test scheme / test order open on change
With this option enabled, on test order change the previous test scheme / test order is not removed from the
list of started test orders.

Lock keys ‘0’ - '9’ for test scheme / test order change
With this option the keys ‘0’ - '9’ cannot be used in measurement mode to change between test orders in the
list of started test schemes / test orders.

Test scheme versioning
With this option activated, version management for test schemes is enabled ( see chapter 7.13).

Menu “Options / Connections”: Assign IMB-usb via serial numbers

With this option activated, it is demanded to select the IMB-usb module’s serial number in the “Options /
Connections” menu and in the “Hardware Connections” Setup menu of the “Test Scheme ( Create /
Change )” window, if “USB” is selected as PC-Connection and “IMBus” is selected as IBR-Instrument.
Measuring fixtures using IMB-usb connection modules can be hard-linked to a test scheme / test order by
activating this option.

Menu “Options / Connections”: Disable setup button for IMB modules

With this option activated, the access to the particular Setup menus for programming the connected IMB
modules is disabled in the “Options / Connections” menu and in the “Hardware Connections” Setup menu
of the “Test Scheme ( Create / Change )” window.
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Creating a test scheme

In a test scheme the component, its characteristics and the measuring sequence are defined :

€ In the test scheme head the article number, the component name, the component reference information
( operator, machine, batch, ... ) and the special settings are entered.
€ Up to 128 characteristics can be created :

*

* & & o o

*

Characteristic name

Nominal size and tolerances

Probe mixing ( with mathematical functions, such as sin, cos, tan, Min, Max, ... )
Measuring modes ( for static, dynamic [ Min, Max, TIR, Mean ], ... measurements )
Master values for zero-adjustment or automatic gauge-calibration ( for air gauging )
Sample size

Settings for the statistics ( plausibility limits, distribution form, ...)

€ Upto 128 test steps can be created :

*

Free design of display windows with numeric displays, column displays, analogue meters, control charts,
histograms, ..., lines, texts, pictures

Assignment of foot switches, function keys, digital inputs and free definable conditions ( with mathematical
operators, logical operators, trigpnometric functions, timers, ... ) to the executable functions

(‘e.g. saving of measurement values, deleting of measurement values, adjustment, ... )

Setting of digital outputs

7.1 Programming the test scheme head

=
In the File / Test Scheme / Create & Change menu ( Button : —I ) test schemes can be programmed :

TEST STEPS:

o. | Test Step Funcion

At first you have to enter the Article Number. If you input an existing Article Number you can modify the par-
ticular test scheme, otherwise you create a new one.
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A data path can be entered preceding the article number. This entered data path is relative to the data
directory ( see chapter 6.4 ) and must already exist. ComGage does not create any new subdirectories.
(Example : Machine 1\Art-1234 - The test scheme Art-1234 is created in the subdirectory Machine 1)

TEST SCHEME (Create/ Change) =
Article Number Art_0715 | Test scheme for Ok
Artice Name | Bhaft |Cc-mGage Professional J Cancel
Hardware Connections Setup Documentation Ix / Qx / Rx Setup Version-Number: 1 -
Special settings Setup Reference Information Setup Version history | Help
O =| %
CHARACTERISTICS : Drawing data Statistics eference Information| J J J
Mo. | Name MNominal usL ucL LCL LSL Unit Mea. Inputs Mode 1. Master | 2. Master
c2 Diameter 2 16 0.03 0.0225 -0.0225 -0.03 mm M3+M4 Static M... 16.001
2] D& ¥
TEST STEPS: Sequence Digital Qutputs Additional settings | J J J J Jl—
e is window 2
MNo. | TestStep Function Save the characteristics | Adjust the characteri... FEED SR LR
L Diam... 0.00 0.05
52 SPC-Window - — _ gIucg

—
Diam... 0.00 0.05
- B34S6

Programme display window |

The following settings can be programmed in the test scheme :

1)

2)

3)

4)

5)

6)

7

8)

9)

Article Name ( Name of the measured component, e.g. cylinder, bore, ... )

Hardware Connections ( For setting the hardware configuration of the test scheme, e.g. on modification
of the hardware or for activating the simulation mode or the visualisation mode respectively.
= See chapter 7.2)

Special settings ( Special settings for the test scheme, such as output of tolerances on the
IBRIit-rf1-LEDs, test of probe validity, ... . = See chapter 7.3 )

Documentation Ix / Qx / Rx ( Additional data for test scheme documentation, comprises function de-
scription of the digital inputs, digital outputs and registers. = See chapter 7.4 )

Reference Information ( Additional data for test scheme documentation, e.g. manufacturer,
supplier, customer, operator, batch, .... = See chapter 7.5)

Test scheme for ( Assignment of ComGage variant to the test scheme. Enables creating test schemes
for all ComGage variants [ Professional / Compact / Level 1] on a ComGage Professional system and must
be selected on creation of the test scheme. A future modification of this setting to a higher programme
variant is possible, in order to enable usage of existing test schemes from a lower programme variant af-
ter changing the programme variant in use, e.g. on upgrade from ComGage Level 1 to Compact. )

Version-Number / Version history ( Display of test scheme version-number as well as access to the
version history on activated version management. = See chapter 7.13 )
Characteristics — Drawing data ( The drawing data of the characteristics consists of the characteristics

basic data, such as e.g. name, nominal size and tolerances, master values, probe-mixing, ... .
= See chapter 7.6 )

Characteristics — Statistics ( The statistical data consists of the optional settings for the statistical
analysis of characteristics, such as sample size, plausibility limits, ... . =2 See chapter 7.7 )
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10)Characteristics — Reference Information ( Data entered as characteristics — reference information can
be e.g. the test equipment used. = See chapter 7.8 )

11)Test Steps — Sequence ( Programming of the test sequence, e.g. : In which test step of the test sequence is
characteristic 2 saved? How is the saving of the characteristics called in the current test step? ... .
= See chapter 7.9)

12)Test Steps — Digital Outputs ( Programming of the output values of the digital outputs in the particular
test steps, for controlling external lamps, motors, for communicating with PLC, ... . = See chapter 7.10)

13) Test Steps — Additional settings ( Programmable additional settings are for example : a sample plan or
automatic recognition of plug gauges. =2 See chapter 7.11)

14)Test steps — Programme display window ( Design of the display windows for the particular test steps.
= See chapter 7.12)

You can also import characteristics and / or test steps from other test schemes into your current test scheme.
To do so, you must press the key-combination “Alt”+”1” in the “Test Scheme ( Create / Change )” window.
Then the selection window shown below is displayed.

Copy characteristics [ test steps from other test schemes

Test Scheme
|art_0715

Copy
[ Characteristics
[~ Step

First of all you select out of the selective list at the top of the window the test scheme from which the charac-
teristics and / or test steps come from, that are to be imported into your current test scheme. By the check-
boxes you can then determine whether to import only characteristics, only test steps or characteristics and
test steps from the selected test scheme. The imported contents are then added to the existing characteris-
tics and test steps of the test scheme.
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7.2 Programming the hardware settings

Programming of the hardware settings serves for setting the hardware configuration of the particular test
scheme, e.g. on modification of the hardware, for programming of test schemes from other measuring sys-
tems on an Office-PC or for activating the simulation mode or the visualisation mode respectively. For this
purpose you can click on the Setup - button of the option “Hardware Connections” for the particular test
scheme ( see illustration below ). Thereupon the window for configuring the interface is displayed. ( You can

find a detailed description of this window in chapter 6.1.)

Article Mumber Art_0715 | Test scheme for oK
Article Mame shaft |ComGage Professional J Cancd
Hardware Connections Setup Documentation Ix f Qx /Rx Setup Version-MNumber: 1 e
Spedial settings Setup Reference Information Setup Version history | Help
0| & %
CHARACTERISTICS : i Statistics 2eference Information) J J J
Mo, | Name Mominal UsL \,JCL LCL LSL Unit | Mea. Inputs Mode 1, Master | 2, Master |
| X
c2
i‘ DEVICE 1 1
PC-Connection | IBR-Instrument | Connection I Gauge [ Sensor | Add |
|use ~lmeus 9 >l service B Setwp | |
n 2 Setup
Terminal | oK | B3 22T
in 4 Setup
Record Data | -
i 2 ; 3 I
| Service N J
N - Debugger —
|
52 1 Programme Module Memory | =
PC-Connection | IBR.-Instrument | Mea. Step |
E— e _ -
|Hardware-5imulaﬁon by Dialog-Window 3 j N
QK | Cancel | Help |

On selection of IMBus as IBR-Instrument you can call the functions specified in the following.

1. Arrange hardware configuration without connecting hardware components to the PC
The window for selection of the hardware component is opened by clicking on the Add - button
( see illustration above ). Select the desired IMBus module from the list and confirm with OK. Repeat the
procedure until the desired configuration is completely arranged. On a false selection the complete list of
so far selected components must be deleted by re-selecting IMBus as IBR-Instrument. The procedure

for selection of the hardware components must then be started again once more.

( see illustration above ).

Calling the service window for activating the simulation mode or visualisation mode respectively
The service window containing additional selectable options is opened by clicking on the Service - button
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3. Selection of the simulation mode or the visualisation mode respectively from the options list

Option “Hardware-Simulation by Dialog-Window” :
There must be no hardware connected in order to execute the test scheme / test order. The hardware is
simulated and the information is input and output by means of the dialog window (illustration 1 ).

Option “Additional Display of the Hardware State” :
The hardware must be connected in order to execute the test scheme / test order. The hardware information
is read-out and output in parallel by means of the hardware status window ( illustration 2 ).

Deme-Made : Device 1 Section “Measuring inputs” : Demo-Mede: Device 1 Section “Measuring inputs” :
s [ The current measuring values of the s [ The current measuring values of the
ADR12 [ 00002 [.0m = [oom <] =] -| s!mulated measuring inputs are ADRIA | 00ee3 B cpnnected measuring inputs are
ADR1.3 | 00002 \:Unn I T displayed. The dropdown lists at the ADR1.2 | 01530 displayed.
right of the particular measuring ADR1.3 | 04033
input allow setting the values. ADR14 | 00835
Section “Digit jump” :
Here you can use the dropdown
list to set the value for the desired
measurement value fluctuation
B (jitter ). B
Dighiump [o0002 | i ) ) )
Section "Hand / Foot switch” : Section "Hand / Foot switch” :
Hand / Foot Digital Inputs | Digital Outputs Here you can simulate the actuation Hand / Foot Digital Inputs | Digital Outputs Here the state of the hand / foot
5 s 5 25 - of any hand / foot switch by check- 5 Sch 5 5 switches is displayed. A checked
- 122]? r ::Q:; - — ing the appropriate box. - i r = box indicates pressed hand / foot
TAG12 | | T mea [T I Section “Digital Inputs” : | 5 r switches.
B TRELE | I LS Here you can simulate the setting of o L Section “Digital Inputs” :
¥ INPT5 - LA - rd = .
I INFLE - any digital input by checking the Here the state of the digital inputs is
[ INF17 — appropriate box. displayed. A checked box indicates
I~ INP1.8 ’r: Section “Digital Outputs” : digital inputs that are set.
— Here the state of the digital outputs Section “Digital Outputs” :
[ INP1.11 o is displayed. A checked box indi- Here the state of the digital outputs
:: INP1.12 F cates digital outputs that are set. is displayed. A checked box indi-
INF1.13 i
L e | B B B B cates digital outputs that are set.

lllustration 1 : Dialog window

lllustration 2 : Hardware status window
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7.3

Programming the special settings

Programming of the special settings serves to determine general settings for the test scheme.
For this purpose you can click on the Setup - button of the option “Special settings” for the particular test
scheme. Thereupon the window shown below is displayed, allowing to change the following settings :

Special settings X

™ Output of tolerance result of the characteristics on the IBRit-rf1-LEDs
v The changing / stopping of a test scheme [ order is firstly possible after
collecting a complete sample. Cancel ‘
Max. collection time for one sample |off j
Step 1
Observed characteristics :
C1-Diameter 1 r
C2 - Diameter 2 r
-
m B

™ Automatic creation of a test order on saving the test scheme
™ Automatic start of test order / test scheme in full screen mode
¥ Reinitizlise test scheme [ test order at change

W Test of probe validity

r Probe free lift control ( Probes have to leave validity range between two
measurements )

Validity range 1 ( Upper  Lower limit ) ll— ll—
Validity range 2 { Upper [ Lower limit} ’2— ’2—
Validity range 3 {Upper Lower limit ) ’5— ’5—
M1 = ADRL1 [validityrange 1 | ﬂ
M2 = ADRL2 [validity range 1+ |
M3 = ADRL3 [validityrange 1 |
M4 = ADRL.4 Validity range 1 - j
M5 = ADRLS [validity range 1+ |

I Log all events to analyse in tracing tool
I NO new initialisation of IMBus on start of measurement

Sampling Rate 50 msec (Standard) -

Display Refresh Rate 50 msec (Standard) -

Device for executing measurement modes and test | Optimized hd Help
steps

Output of tolerance result of the characteristics on the IBRit-rf1-LEDs
With this option activated, the tolerance status of the currently measured characteristic is output on the
LEDs of the IBRit-rf1 radio module on transmission and simultaneous saving of the measurement values
by a IBRit-rfl radio module ( red = not okay / yellow = corrective action / green = okay ).
( This function is not available when using IMB-rfl receiver units. )

The changing / stopping of a test scheme / order is firstly possible after collecting a complete sample
With this option activated, changing / stopping of a test scheme / order is prevented, as long as there is
an incomplete sample collection. In the submenu you can define a maximum collection time for one sam-
ple (in minutes ) as well as the test step to be called for error output in case the defined collection time
has been exceeded ( on doing so, ComGage automatically deletes the measurement values of the in-
complete sample ). Additionally you can define which characteristics are to be observed by the sample
supervision. The open sample quantity is stored in register R992 on activating the sample supervision.
Register R992 is updated on every saving or deleting of a measurement value for the characteristics.

Automatic creation of a test order on saving the test scheme
With this option activated, a test order is automatically created when the test scheme is saved. The
order number then corresponds to the article number of the test scheme.

Automatic start of test order / test scheme in full screen mode
With this option activated, the test order / test scheme is automatically executed in full screen mode on
start of measuring mode.

Reinitialise test scheme / test order at change
When changing between test schemes / test orders, ComGage remembers the current test step, ad-
dresses for test step functions like “repeat current test step”, the part counter, the sample plan ( Test
Steps Advanced Settings ) and the contents of Register 900..1000. Enabling this option will reset this in-
formation for the current test scheme / test order.
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Test of probe validity
With this option activated, ComGage checks, on every call of the function “Save measured values” or “Ad-
justment / Calibration”, if the raw-values of the measurement inputs needed for the selected characteristics
are within the assigned validity range. In the submenu you can define up to three validity ranges ( values in
unit of the measuring input, e.g. mm on IMB-im modules and Volt on IMB-ai modules ). Additionally you can
assign a validity range to every particular measurement input. If, on calling the function “Save measured
values” or “Adjustment / Calibration” for the selected characteristics, a measurement input is outside the
assigned validity range, then the measurement values are not saved or rather the characteristics are not
calibrated. In addition an error message is output plus the register R995 is set to “1”, as soon as the error
message has been acknowledged or rather its output duration time has expired. The register value of R995
is held until the following call of the function “Save measured values” or “Adjustment / Calibration”. The
duration of the message output on error state can be determined by the ComGage workplace settings
( see also chapter 6.9).

Probe free lift control
With this option activated, ComGage checks, on every call of the function “Save measured values” or
“Adjustment / Calibration”, if the raw-values of the measurement inputs needed for the selected character-
istics have left the assigned validity range since the last call of the function “Save measured values” or
“Adjustment / Calibration”. If that was not the case for at least one of the selected characteristics on call-
ing the function “Save measured values” or “Adjustment / Calibration”, then the measurement values are
not saved or rather the characteristics are not calibrated. In addition an error message is output plus the
register R996 is set to “1”, as soon as the error message has been acknowledged or rather its output du-
ration time has expired. The register value of R996 is held until the following call of the function “Save
measured values” or “Adjustment / Calibration”. The duration of the message output on error state can be
determined by the ComGage workplace settings ( see also chapter 6.9 ).

Log all events to analyse in tracing tool
With this option activated, the tracing tool for logging all events is automatically started on start of the test
scheme / test order ( see also chapter 14.2).

No new initialisation of IMBus on start of measurement
With this option activated, the re-initialisation of the IMBus is not performed on start of the test scheme
or test order. A reset of the counters inside the IMB-dm and IMB-tc modules is thus prevented on switch
over of test schemes or test orders.

Sampling rate
Adjustment of measurement speed. This parameter must be changed only in case of special
applications. ( Example : The connected gauge allows data request only every 300 msec. )
The “Maximum” setting allows the fastest possible measuring data collection under retention of parity
based data security. The measuring data collection speed is thereby defined by the PC interface used
and the connected measuring modules. The “Optimized for IMBus” setting achieves a further increase
in speed of measuring data collection with IMBus modules by abandonment of parity based data security.

Display refresh rate
Adjustment of the display refresh rate. This parameter must be changed only in case of slow processors
(‘e.g. Pentium 1000 or less ), in order to keep the measurement rate as high as possible.

Device for executing measurement modes and test steps
Please always use the setting “Optimized” unless you are instructed otherwise by the IBR support
personnel.
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7.4 Input of additional test scheme information

The input of additional test scheme information serves to provide function descriptions of the digital inputs,
digital outputs and registers which are being used in the test scheme.

For this purpose you can click on the Setup - button of the option “Documentation Ix / Qx / Rx” in the pro-
gramming window of the particular test scheme. Thereupon the window shown below is displayed.

Documentation of ... @

... Digital Inputs

Digital Inputs | Info |
I1 Signal start measurement

12 Hand switch for calibration

13

14

... Digital Outputs
Digital Outp... | Info
Q1 Measurement okay

... Registers

Registers | Info -
R1 Part counter

R2

R3

R4

R5

R&

Ok Cancel | Help |

ComGage automatically adds the available digital inputs / digital outputs to the particular lists for documenta-
tion. Also, the 2000 available registers are automatically added to the list for register documentation.

Now you can enter a descriptive “Info”-text for the marked list entries of the 3 documentation categories, by
writing this text into the entry field below the list of the corresponding documentation category. For making a
new entry, you can simply mark the list entry for which you want to enter an “Info”-text.

All modifications made are stored on exiting the entry window for additional test scheme information by
clicking on the OK - button.

All modifications made are discarded on exiting the entry window for additional test scheme information by
clicking on the Cancel - button.

The additional test scheme information entered here is stored in the file <Test scheme name>.tsc. This file
is located in the data directory, which was selected as ,Directory for Test Schemes® in the ComGage menu
“Options / Data Directories”. Furthermore, the additional test scheme information entered here is also output
into the Word file on conversion of the test scheme ( see also chapter 10.1).
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7.5 Programming the article reference information

Programming of the article reference information allows entry of those reference information data sets, which
are activated in the ComGage menu “Options / Reference Information” and set to the options “on creation of
test scheme” and “for whole part” ( see also chapter 6.6 ).
For entry of the reference information data sets you can click on the Setup - button of the option “Reference
Information” of the particular test scheme. Thereupon the window shown below is displayed.

ARTICLE REFERENCE INFORMATION

Article Mumber | Art_0715

ARTICLE REFERENCE INFORMATION

Article Mame | Shaft

Customer | oo - Cugtomer 1

)

Supplier |DD2 - Supplier 2

Ll Ll Ll L e f b L e f e e L ] e

K E Kl

Creation Date |25_11_2DDS

Createdby 4 Sampleman

Mate

=]

Cancel |

Help

The entry options available here are shown in the following.

Article Reference Information :

In this window a data set must be selected or input for all reference information activated for the test
scheme. The programming and activating of the reference information for the test scheme is described in

chapter 6.6.
Creation date :

Creation date of the test scheme.

Created by :

Name of the operator, who has created the test scheme.

Note :

Free editable field for documentation ( e.g. entry of test scheme history ).
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7.6 Programming the characteristics (drawing data)

For programming the drawing data of a characteristic the following window is opened :

-
DRAWING DATA (CharacteristicProgramming) 5
Article Number [ Art_0715 Article Name Shaft
Char. Mumber  |C1 Characteristic name |Diameter 1
CHARACTERISTIC DATA FROM THE DRAWING
unit Jmm =l
Resolution |5 oop1 =
MNominal size | 2q
Upper specification limit (USL) | 0.03 |<_ ﬂ
Upper controlling limit (UCL) | 0.0225 |;.r5-}rn of USL j
Lower controlling limit {LCL) | 10,0225 |;.r5-}rn ofLsL j
Lower spedification limit (LSL) | 0.03 |<_ ﬂ
MEA. VALUE COLLECTION
Measurementinputs | M1+M2 Setup I
Measurement mode |513ﬁc Measurement j
I ADJUSTMENT OF THE CHARACTERISTIC
1. Master value |v | 19.993
2. Master value [~ [0 I

Reference test Ok | Cancel | Help |

LS

1.) Characteristic name:
Name of the characteristic ( e.g. diameter, length, ... )

2) Unit:
Selection of the Unit.
In the list you find the standard units.
Special units ( Setup = ) can be defined by clicking the Setup - Button. For a “special”’ unit you
can define a conversion offset and a conversion factor ( e.g. for converting °F to °C the factor is 5/9
and the offset is —160/9 ).

3.) Resolution :
Sets the resolution of the characteristic which is used as default for every new display element
( may be changed to a user defined resolution inside each display element).

4.) Nominal size ( of the characteristic )
5.) Tolerances ( of the characteristic / are input relatively to the nominal size )

6.) Measurement inputs :
Connection of measurement inputs ( probe mixing ) for gauge definition - see page 37

7.) Measurement mode :
Measurement mode for calculating the measurement result ( e.g. static, dynamic ) > see page 39

8.) Master values :
Input of the master values for this characteristic.
The input of the 1. master value is necessary to perform a zero adjustment, for performing a
gauge calibration ( e.g. air gauging ) the input of two master values is necessary.

Note :

When using two masters it is necessary to make sure that the difference between both master
values is minimum > 0.00001. The required minimum value difference was > 0.0003 for older
ComGage versions.
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9.) Referencetest:

Allows activating calibration tolerances, optionally relating to the last calibration or the master
calibration. Both options can be simultaneously activated. An upper and lower tolerance value is
defined, using the unit of the characteristic. If the function “Adjustment / Calibration” is executed
during the test sequence, then the tolerances defined here are used for calibration control ( refer-
ence test). If the defined tolerance values are exceeded, then an error message is displayed and
the register R990 is set ( R990=1).

The duration of the error message output can be defined in the ComGage menu “Options / Work-
place Settings” ( see chapter 6.9 ). Hence, this function is used to supervise the fixture ( typical de-
fects : probe tip got loose / masterpiece dirty / probe defective / ...).

F ™
T R— e
[v Test Calibration Value relating to last Calibration
Upper calibration tolerance | 0.005 Cancel |
Lower calibration tolerance | -0.005
[v Test Calibration Value relating to Master-Calibration
Upper calibration tolerance | 0.01
| Lower calibration tolerance | 0.01
Calibration-Offset | 0 RESET
Calibration-Factor | 1 RESET | Help |

The calibration values, which were assigned to the characteristic by calibration, can be reset by

clicking on the 2 Reset - buttons. In doing so the standard values ,Offset = 0“ and ,Factor = 1“are
loaded into the characteristic.

Notice :

The function “Master-Calibration” must be integrated in the ComGage test scheme for those characteristics for

which the reference test is activated. The master-calibration is then to be executed prior to the very first regular
calibration.
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Measurement inputs ( 2 Setup )

Mea. Inputs Characteristic list | Dig. Input |

UsB

(" Measuring Input

Qi Input of formula ﬂ - |M1-\\M2
Outer diameter
Inner diameter
Height difference
QOuter conidity
| Input of the mea. Values by key| Inner conidty
Angularity

" Selection of the attribute from lig Axial run-out
Radial run-out

Roundness OK |

Concentricity

Cancel |

The following selection in the gauge mixing window is possible for the calculation of the measuring value of a

characteristic :

a) Selection of a single measurement input whose measurement values are adopted as measurement
values of the characteristic

b) Selection of a probe mixing, e.g. measurement of outer diameter by the two measurement inputs M1
and M2 or input of a formula for any combination of measurement inputs, characteristics values, ...

c) Input of a measurement value by keyboard

d) Selection of an attribute from a list ( e.g. red, green, blue ) including the assignment of a numeric value
as characteristic value ( 1. entry = 0/ 2. entry = 1 etc. ). Hence, the tolerance limits can be set and used
for tolerance evaluation also in this mode.

It is possible to switch the displayed graphics to selectively display the available measurement inputs, the list
of characteristics or the available digital inputs ( see the tabs at the upper edge of the window ).

Formula :

In a formula for probe mixing the measurement inputs, results of other characteristics, footswitch inputs, digi-
tal inputs, register values, other numeric values and the time values can be combined in any way.

In the formulas the following inputs can be used :

Address Input
Mx Measuring input x
Cx Current measuring value of characteristic x
Cx_File Last measuring value from file of characteristic x
Cx_USL If measuring value of characteristic x is > USL, then Cx_USL =1
Cx_UCL If measuring value of characteristic x is > UCL and < USL, then Cx_UCL =1
Cx_ok If measuring value of characteristic x is inside the controlling limits, then Cx_ok =1
Cx_LCL If measuring value of characteristic x is > LSL and < LCL, then Cx_LCL =1
Cx_LSL If measuring value of characteristic x is < LSL, then Cx_LSL =1
Cx_NOM_Val Nominal value of characteristic x, as programmed in the drawing data
Cx_USL_Val Upper specification limit of characteristic x, as programmed in the drawing data
Cx_UCL_Val Upper controlling limit of characteristic x, as programmed in the drawing data
Cx_LCL_Vval Lower controlling limit of characteristic x, as programmed in the drawing data
Cx_LSL_Val Lower specification limit of characteristic x, as programmed in the drawing data
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Address Input
Cx_MAL1 Val 1. Master value of characteristic x, as programmed in the drawing data
Cx_MA2_Val 2. Master value of characteristic x, as programmed in the drawing data
Ix Digital input x ( State ,set” =1/ State ,not set*=0)
Tx Hand / Foot switch x ( State ,pressed” = 1/ State ,not pressed“ =0)
Rx Register x
Fx Function key F1... F12

In the formulas the following operators can be used :

| Operator | Function | Example
+ Addition of inputs, characteristics and numbers M1+M10-34
Subtraction of inputs, characteristics and numbers M1-M2+1.1e-4
* Multiplication of inputs, characteristics and numbers M3*0.5+M2*M1
/ Division of inputs, characteristics and numbers M2/3
n ‘x power by y’ (e.g. 23 =2*2*2=8) M27(1/2) = Square root of M2
% Modulo-operator = carryover of a division ( e.g. 5%3 =2) M2%2
ABS() Absolute value ABS(M1)
SIGN() Delivers the sign of the parameter SIGN(-5.23)=-1
ROUND() Rounds to the next integer ROUND(5.43)=5 / ROUND(5.53)=6
INT() Rounds down to the next integer INT(5.43)=5 /INT(5.53)=5
CEIL() Rounds up to the next integer CEIL(5.43)=6 / CEIL(5.53)=6
SIN() Sine (unit : degree ) SIN(M2)
COS() Cosine (unit : degree ) COS(M2)
TAN() Tangent (unit : degree ) TAN(M2*3+M1)
ASIN() Arc — Sine (unit : degree ) ASIN(M2/50.4)
ACOS() Arc — Cosine (‘unit : degree ) ACOS(M2/50.4)
ATAN() Arc — Tangent ( unit : degree) ATAN(M2/50.4)
PI Pi (= 3.141592654 ) SIN(M2*180/PI)
EXP() Exponential function ( 2.7182818 *) EXP(M1)
LOG() Natural logarithm LOG(M1)
TIME(O) Returns the number of milliseconds since midnight TIME(O)
MONTH Current month ( 1=January, 2=February, ...) MONTH
DAY Current day of month (1...31) DAY
DAYOFWEEK Current day of week ( 0=Sunday, 1=Monday, ..., 6=Saturday ) DAYOFWEEK
HOUR Current time : Hour (0 ... 23) HOUR
MINUTE Current time : Minute (0 ... 59) MINUTE
SECOND Current time : Second (0 ... 59) SECOND
Min(;;;) Min-value of all elements in the list Min(M1;M2;C3;M4+C5)
Min() Min-value of all saved measuring values of the characteristic Min(C3)
Max(;;;) or Max() Max-value ( see Min-function ) Max(M1;M2;C3;M4+C5) or Max(C3)
Avr(;;;) or Avr() Average ( see Min-function ) Avr(M1;M2;C3;M4+C5) or Avr(C3)
Tir(;;;) or Tir() Max-value minus Min-value ( see Min-function ) Tir(M1;M2;C3;M4+C5) or Tir(C3)
SD(;;;) or SD() Standard deviation ( see Min-function ) SD(M1;M2;C3;M4+C5) or SD(C3)
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Measurement mode

a) Static measurement

The component is measured statically, it is for example lying in a fixture during measurement.
ComGage continuously measures and calculates the result of the characteristic. The display
continuously outputs the current measurement value.

b) Dynamic measurement ( = Setup)

The component is moved ( e.g. rotated ) during measurement. During this movement of the component,
the Minimum, Maximum, TIR and Mean values are searched.
rDynamic Measurement Dynamic Measurement

Display Yelae Dislap el

|:|ii: j Cancel |Min j Cancel

1 '}"l‘;“[ Mas - Min] W Use dynaric measuring resul for callbration

MEAM [ [Max+Min)/2 |
MEAN [ [¢1+...+%n)#n |
Min > Determination of the smallest measurement value
Max > Determination of the biggest measurement value
TIR > Determination of the TIR Value ( Max-Min )
MEAN ( (Max+Min)/2) > Determination of the area Mean value ( (Max+Min)/2)
MEAN ( (X1+...+Xn)/n ) > Determination of the arithmetic Mean value ( Addition of all
measurement values and division by the number of values )
Use dynamic measuring result for calibration
In this mode adjustment / calibration is performed using the result of the last dynamic measurement.
In order to do so, you must programme a corresponding test step in your test sequence performing a dy-
namic measurement followed by calling the function “Adjustment / Calibration”.
c) Gauge Triggered (- Setup)

Only those measurement values are shown, which are transmitted by data key on the gauge. This mode
is especially for hand gauges on which the measuring values are sent by the data key of the gauge or for
e.g. balances which automatically send their measuring value at the end of measurement.

By clicking the “Setup” button you can activate a control register for querying the measurement value by
keyboard input.

Gauge Triggered measuring mode X

=

Control register to query measurement |R1
value by keyboard input

Cancel

{ Register = 1 —> Query measurement value by keyboard input }
{ Register will be reset to 0 after keyboard input )

If the register value equals 1, measurement value collection takes place by keyboard input instead of the
common gauge triggered collection.

Additional measuring modes ( e.g. for measuring flatness, roundness examination, dynamic measurement
with groove removal, ... ) are available on request.
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7.7 Programming the characteristics ( statistics )

STATISTICS (Characteristic-Programming )

Article Murnber | A_0715 Aticle Mamne Shaft
Char. Mumnber C1 Characteristic name | Diameter 1

ME&, VALUE COLLECTION

Sample size |3

Cancel |

Upper plausibility limit [ LIFL | | aff

Lellef L

Lower plausibility limit [ LFL ] | |off

SPC - CALCULATION  RUDIMEMNTS

Morm For the standard deviation |Sigma =Sges [1509000]

Lll«

Distribution ype |

REQUEST OF EVEMNT & ACTION AMD DISPLAY OF CONTROL CHART & MESSAGE

Request of Event and Action on v Specification limit violation by one measuring value
Iv Contraling limit viclation by 9. 5. R
V¥ Detection of a RUM [<-Chart)
¥ Detection of a TREMD [#-Chart]

Calculation of controlling limits |Ealculation from specification limits ﬂ

Contral chart ype for caleulation of controling lirmits |><q-8 hewhart-OCC ﬂ

Canfidence Level [%] |39.73

Calculated controlling limits [ are used in column / analogue displaps / formulas

Output control chart |fu:|r Elee

LelLe|

Limits shawn in control chart |Controlling lirrits + ' arming limits

Message output on [ Specification mit viclation by one measuing value
I Controling limit violation by g, 5. R

Cancel-Button on meszage output v
Help |

1) Sample size ( for measurement of the characteristic )
Note : In case of 100% control it is not possible to display a control chart and Cp / Cpk.
Select the lowermost list entry “l/MR-QCC” for using the I/MR control chart.

2.)) Plausibility limits :
If a measuring value is outside the plausibility limits on data saving, then the operator is
asked, whether the measuring value should be saved or rejected. If the measuring value is
rejected, then the measurement can be directly repeated.

3.) Norm for the standard deviation :
Selection of the norm for calculation of the standard deviation ( 1ISO9000 / QS9000 );
see appendix B.

4.) Distribution type :
Not available at this time. All statistical analysis is performed based on the normal distribution.

5.) Request of event and action :
You can choose when the event and the action are to be requested.

Terms and definitions used here :

Detection of a RUN on X-Chart = 7 entries in series on one side of the centre line,
Detection of a TREND on X-Chart = 7 entries in series, all increasing or decreasing.
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6.) Calculation of controlling limits :

Off (inserted controlling limits are used )
The controlling limits defined in the characteristics “drawing data” are used.
Calculation from specification limits

The controlling limits are calculated from the tolerance limits, based on the Cp-formula and the control chart
formulas.

Calculation by the first 125 collected samples
The controlling limits are calculated from the first 125 collected samples, based on the control chart formulas.
Afterwards they are fixed.

Continuous calculation by all samples
The controlling limits are calculated from all collected samples every time a new sample is collected.
Calculation is based on the control chart formulas.

7.) Control chart type for calculation of controlling limits :
Selection of the control chart type to be used ( Xg = average chart, Xm = median chart,
X =raw value chart, S = standard deviation and R = range ), as well as calculation method for
controlling limits ( Shewhart or Acceptance ).

8.) Confidence level :
Setting for calculation of controlling limits.

9.) Calculated controlling limits are used in column / analogue displays / formulas :
With this option deactivated, the controlling limits entered in the drawing data are used for
tolerance interpretation by the column / analogue displays and formulas.
With this option activated, the calculated controlling limits are used for tolerance interpretation by
the column / analogue displays and formulas.

10.)Output control chart :
Activates fade in of the control chart for the span of time selected, whenever a complete
sample has been collected.

11.)Limits shown in control chart :
Selection of the following settings can be made for the control chart that is faded in :
“Controlling limits + Warning limits” or “Specification limits + Controlling limits”.

12.)Message output :
You can select when a warning message is to be output.

13.)Cancel-Button on message output :
The cancel - button can be enabled / disabled. If it is enabled, then the measurement values are
not saved in case the cancel - button is clicked. The operator can repeat the measurement.
( cf. plausibility limits )
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7.8 Programming the characteristics ( reference information )

Characteristic Reference Information :
In this window a data set must be selected or input for all reference information activated for the
characteristic. The programming and activating of the reference information for the characteristics is
described in chapter 6.6.

Note :
Free editable field for documentation.
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7.9 Programming the test steps ( sequence control )

In this window the foot switches, function keys, digital inputs and events are assigned to the particular

functions ( save measured values, delete measured values, adjustment / calibration, ...
executed by them.

) that are to be

SEQUENCE (Test Step-Programming ) [
Artide Mumber Art_0715 Artide Name | Shaft
Test Step Number |51
Test Step Function | Collection of measuring vales L J
PROGRAMMING OF SELECTED FUNCTION
Save measured values = Function Adjustment [ Calibration
Delete last saved measured value o ) )
Save measured values on disk Characteristic selection Function key
""""""""""""""""""""""""""""""""""" . F2
Change to next test step J [+ C1-Diameter 1 | ﬂ
Repeat last test step [ C2 -Diameter 2 Hand Footswitch
"""""""" u
Adjustment  Calibration - |T:l jJ
- Dig. Input
- 3 |z3 | nfo
[ Event
M |Clicking Button 2 -]
=
r 2 | mlon | Aot | o« |
Function Function key | Hand/Foots... Dig. Input Event FP
Adjustment / Calibration : C1, C2 ——ﬂ
Save measured values : C1, C2 Clicking Button 1
Change to next test step F3 — — Clicking Button 3 12
4

1. Input of test step function ( e.g. Collection of characteristic C1...C5, Statistic window, ... )
Text field for documentation of the test step function !!

2. Select a function from the list and click the New — Button
( All functions are available in the Expert mode. )

Table of available functions :

Name of function Description of function FpP*
Save measured values The current measured values of the selected characteristics are saved. With 6
probe validity test or probe free lift control activated, these are executed
prior to saving values ( see chapter 7.3 ). An error on one of these two tests
prevents saving values.
Delete last saved measured The last saved measured value of the selected characteristics is deleted. 7
value But it is only possible to delete the last collected measured value. All meas-
ured values collected before are undeletable.
Change to next test step Change to next test step or (in Expert mode ) to a specified test step. By 12
adding the function several times within one test step it is possible to branch
to several test steps.
Repeat last test step The previous test step is called again. 13
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Name of function

Description of function

FP*

Adjustment / Calibration

Adjustment / Calibration of the selected characteristics. A possibly activated
reference test is executed before ( see chapter 7.6 ). If activated, probe
validity test and probe free lift control are also executed prior to Adjustment /
Calibration ( see chapter 7.3 ). An error on one of these three tests prevents
executing Adjustment / Calibration of the selected characteristics.

Delete Adjustment / Calibration

The stored offset values of the selected characteristics are deleted. On
characteristics with 2 master values activated, stored calibration factors are
also deleted. Thus the raw values of the characteristics are visible again.
This function also terminates an incomplete 2 master calibration, whereupon
the calibration data of the characteristics is deleted.

Master-Calibration

Adjustment / Calibration of the selected characteristics is executed without
the calibration tolerance check of the reference test ( see chapter 7.6 ). Also
a new reference point is set for future calibrations. If activated, probe validity
test and probe free lift control are also executed prior to Master-Calibration

(' see chapter 7.3 ). An error on one of these two tests prevents executing
Master-Calibration of the selected characteristics. The function serves for
initial fixture calibration or setting a new reference point.

Zero adjustment with 1. Master

Allows the zero adjustment of the selected characteristics with the first mas-
ter, even if two master values are assigned to these characteristics. A pos-
sibly activated reference test is executed before ( see chapter 7.6 ). If acti-
vated, probe validity test and probe free lift control are also executed prior to
zero adjustment ( see chapter 7.3 ). An error on one of these three tests
prevents executing zero adjustment of the selected characteristics. The
function allows simple offset compensation during measurement operation
for characteristics with two master values.

Dynamic measurement on / off

The dynamic measurement of the selected characteristics is switched on
and on second function call switched off again.

Note :

Changing to a different test step only works if dynamic measurement is switched off.

Dynamic measurement on

The dynamic measurement of the selected characteristics is switched on.

Dynamic measurement off

The dynamic measurement of the selected characteristics is switched off.

[EnY

Input of values by keyboard

The measuring values of the selected characteristics or the attributive list of
the characteristics are requested by keyboard. The values input / selected
by keyboard are automatically saved when the input is completed.

Call subsequence

Change to next test step or to a specified test step as subsequence ( after
that return to origin ). By this function you can change from several test
steps to e.g. a calibration test step. After completion of the subsequence
ComGage automatically changes back to the original test step.

14

Return from subsequence

End of subsequence and return to original test step.

14

Save measured values on disk

On calling of this function the measured values are saved on disk. ( The
function ,Save measured values” saves measured values only in RAM. On
exiting measurement operation or calling this function the measured values
are stored on disk. )

Delete all measured values

All collected measured values of the selected characteristics are deleted.

Excel-Export and delete all
values

All collected measured values of all characteristics are at first exported into
an Excel-file and then all collected measured values of the selected charac-
teristics are deleted. The Excel-file has as filename the test order number
with appended date / timestamp and counter.

Please pay attention to the important notice in chapter 6.8 of this man-
ual on usage of this function.
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Name of function

Description of function

FP*

Assign event & action

It is possible to assign an event to the collected measured data ( e.g. break-
ing of tool ) as well as a corrective action ( e.g. exchange of tool ). A corre-
sponding register is set for each selected event or corrective action ( R900
for event with reference data set number 0 to R939 for event with reference
data set number 39; R940 for corrective action with reference data set num-
ber 0 to R979 for corrective action with reference data set number 39 ).
Ensure having a clear numbering of the reference information data sets on
usage of registers R9XX together with this function ( see chapter 6.6 ). The
registers must be manually reset by sequence control programming

10

Print the characteristics

The last data set of the selected characteristics is printed out in tabular form.
On repeated call of the function all data sets are printed on one sheet, as
long as enough space is available on page. After that a paging occurs.

10

Print the characteristics on new
page

The last data set of the selected characteristics is printed out in tabular form.
On repeated call of the function each data set is printed on a new page.

10

Simulation of a function key

The function which is assigned to the simulated function key in the test
scheme is executed. It is possible to simulate e.g. the keys “0...9” to call
another test order, directly call the menu “Test order / Start” or to simulate
the key “*” to call the online SPC.

Note :

This function should not be used for toggling between normal and full screen mode
( by simulating the key “/” ), because it could otherwise cause timing problems.
Instead, please use the appropriate special settings for switching screen mode on
start of the test scheme / test order ( see chapter 7.3 ).

11

Change characteristic
parameters

By this function the operator is given the possibility to change characteristics
parameters ( e.g. master values, tolerances, ... ) of selected characteristics
during measurement operation or to copy parameters between two charac-
teristics.

11

Printout / Bitmap of the screen
contents

The current display window contents are printed out as form of screen-shot
and / or stored as Bitmap ( *.bmp ). This function should not be triggered by
the event “Test Step Start”, because it is possible in that case that the dis-
play elements of the display window are not yet filled on execution of this
function (i.e. they are empty ).

11

Output optical and acoustical
message

It is possible to superimpose a message using a pop-up-window for an ad-
justable period of time ( e.g. “calibration is executed” ). In addition an acous-
tical signal can be output by the sound card of the PC ( or rather by the PC-
speaker, if no sound card is available ).

11

Set current reference info. data
set

By this function it is possible to assign reference information to measure-
ment data or input reference information. Optionally this reference infor-
mation can be copied from other reference information data sets ( also par-
tial strings ), a length check of the reference information data set can be
executed, the reference information data set can be compared with another
reference information data set or the currently logged in ComGage user can
be adopted as reference information data set.

Note :
A documentation file to this function is located in the ComGage installation folder.

11

Q-DAS Konverter

Provides export of measurement data as Q-DAS file. By this function it is
possible to create Q-DAS files per data set as well as Q-DAS files contain-
ing several data sets. Additionally the exported K-Fields can be modified.

Note :
A documentation file to this function is located in the ComGage installation folder.

11

Setting register(s)**

A specific register or a specific span of registers can be set to a definable,
integer value, a characteristics value, a measuring input value, the status
value of a digital input or a real number value. The definable, integer register
values can - amongst others - also be incremented / decremented.

11

Copy measuring values between
characteristics

It is possible to copy the saved measuring values of a characteristic into the
measuring value memory of a second characteristic. Thereby different copy
options are selectable. Already existing measuring values of the second
characteristic are thereby not deleted.

11
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Name of function

Description of function

FP*

Output of values over RS232

It is possible to output the current measurement values of a characteristic
on a RS232 interface ( PC COM port ) using different multiplexer protocols.
The different protocols are described in the Setup window of the function.

11

Control by barcode reader / ref-
erence info. dataset

It is possible to call another test order by a barcode reader or a selectable
reference information dataset. For this purpose the barcode must contain
the test order number or the reference information dataset must match the
test order number. As an alternative, the barcode that is read-in can be
compared with the last reference information dataset of a selectable refer-
ence information data type.

Note :
A documentation file to this function is located in the ComGage installation folder.

11

Save / Load calibration data

It is possible to save the calibration data ( offset values + calibration factors )
for all characteristics of the current test scheme into a file and to load the
calibration data into another test scheme. By this means no separated cali-
bration is necessary in each test scheme. However, it is essential that the
number of characteristics and their order are identic in the source and desti-
nation test scheme.

11

Execution of a file

It is possible to execute a file (e.g. PDF, MP3, AVI, EXE, ...) and so itis
possible to bestow the operator additional assistance during the measuring
process. Also you can enter the parameters, which are to be transferred to
the application on calling by the command line.

11

Duplicate current test order

During measurement operation the current test order CANNOT be accessed
by a second PC for analysis. By this function all measured data can be
written into a second test order in parallel, which can be opened by a sec-
ond PC for analysis. This function also allows creating new test orders, with
selectable options, during measurement operation. On copy of measuring
data by this function, only that measuring data is copied to the new test
order, that was stored on start of measurement operation or was saved on
disk in the meantime ( via function “Save measured values on disk” ). If
measuring data is to be copied, it is hence recommended to execute the
function “Save measured values on disk” before executing this function.

11

Save actual dataset in CSV-file

It is possible to store the current measurement values or optionally the
measurement values from file of selected characteristics in a CSV-file.
Optionally it is also possible to store the current measurement values with-
out calibration (i.e. the characteristics raw values ) in a CSV-file. The meas-
urement data is thereby stored in the file <Test order name>.csv, which is
located in the data directory that was selected as ,Directory for converted
Measuring data“ in the ComGage menu “Options / Data Directories”. In
addition an Index can be assigned to the file name. If measurement values
from file are selected, the maximum number of data sets per characteristic
in the test order can be limited to 200.

11

End of measurement mode

It is possible to exit all test orders / test schemes or the current test order /
test scheme during measurement operation. On exiting all test orders / test
schemes you can additionally select if the computer is to be shut down, to

be restarted or if ComGage is to be closed.

11

Freeze / Release measurement

It is possible to freeze the measurement values of selected characteristics.
Thereby, the current values of the characteristics are retained ( frozen ) until
they are explicitly released again. In addition you can select, if the display
elements are to be reset on releasing the current values ( e.g. for character-
istics using gauge triggered mode or dynamic measurement mode ). Numer-
ic displays of these characteristics will then indicate “-----“ after reset.

11

Passcode-Check

This function allows integrating password protection into the programme
sequence using a freely definable passcode. The result of the passcode
entry is stored in register R993 ( R993=0 - entry correct / R993=1 - entry
false ). In addition a supervisor passcode can be defined. On entry the
supervisor passcode enables online modification of the normal passcode.

11
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Name of function Description of function FP*
Special calculations Special calculations can be executed for selectable characteristics or a 11
specific span of characteristics. The calculation mode can be chosen from
various predefined options. The calculation result is then loaded into a se-
lectable register.

Communication over pb_adp / This function allows reading / writing up to 60 bytes of selectable data via 11
pn_adp the Profibus / Profinet. It can thus transmit e.g. measuring values, register
values and reference information. Register values and reference information
can also be received. The data format of the information to be transferred is
configurable. For usage of this function the appropriate adapter is required
(pb_adp / pn_adp ), together with an IMB-sm module that is setup accord-

ingly.
Output of characteristic value into | This function allows using function key and key combination entries from 11
keyboard buffer other application programs ( if the keyboard focus is set on them ) to set

registers in ComGage. These registers can then be used to output charac-
teristics values of ComGage into the keyboard buffer. These values are then
written to the current cursor position in the active application program.

Note :

A documentation file to this function is located in the ComGage installation folder.
Import of Reference Information | This function allows importing a selectable reference information dataset 11
from file from a selectable text file. The text file can be deleted after importing the
dataset. A register can be defined as result register for evaluating the im-
port.

Note :

A documentation file to this function is located in the ComGage installation folder.
Show register values This function displays the current values of registers. 11

*: FP indicates the function priority ( 1 = highest priority )
It specifies in which order those functions within a test step are executed, for which the execution conditions have
become “true” in one specific cycle. Functions with identic priority are executed according to their position in the list
of created functions ( top down ).

If the value of a register changes during one specific cycle, in that cycle it (if the register value is programmed as
event for executing another function ) still has influence on :
e all functions with the same function priority ( 11 ), which are located further below in the list of created func-
tions,
e all functions with a lower function priority ( >11).

** . Registers are available and are used in ComGage as described in the following.
e The total range of available registers is 2000 ( R1 to R2000 ),

e The Registers are arranged in four groups :
- R1to R900 : Belong to the currently running test scheme / test order. Are 0 on starting the test
scheme / test order and are set to 0 on varying test schemes / test orders.
- R901 to R1000: Belong to the currently running test scheme / test order. Are 0 on starting the test
scheme / test order and are not set to 0 on varying test schemes / test orders.
- R1001 to R1900: Global registers, independent from test schemes / test orders. Are set to O after all
running test schemes / test orders have been closed.
( These registers allow test schemes / test orders to exchange data among themselves
or rather to be controlled globally. )
- R1901 to R2000 : Global registers, independent from test schemes / test orders. Are set to 0 only when
ComGage is started.
( These registers allow test schemes / test orders to exchange data among themselves
or rather to be controlled globally. )
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The following registers are used for programme internal functions 0.
- R900 to R939 : Hold the selection of events with reference data set numbers 0 to 39.
- R940 to R979 : Hold the selection of corrective actions with reference data set numbers 0 to 39.

- R990 :
> R991 :

-> R992:
-> R993:
> R994 :

> R995 :
- R996 :
- R998 :

- R999 :

Evaluation of last calibration status. R990=0 - Calibration good / R990=1 - Calibration error.
Holds the cause of the last event and action request.

R991=1 - Specification limit violation by one measuring value,

R991=2 - Controlling limit violation by Xq, S, R,

R991=3 - Detection of a RUN ( X-Chart, 7 entries in series on one side of the centre line ),
R991=4 - Detection of a TREND ( X-Chart, 7 entries in series - all increasing or decreasing ).
Open sample quantity ( only on supervision of sample collection time ).

Evaluation of last passcode entry. R993=0 - Passcode correct / R993=1 - Passcode wrong.
Holds the source of the last calibration error.

R994=0 - No calibration error has occurred, register is reset to this value on good calibration,
R994=1 -> Calibration error is caused by reference test relating to last calibration,

R994=2 - Calibration error is caused by reference test relating to master-calibration,

R994=3 - Calibration error is caused by both types of reference test.

Evaluation of probe validity test. R995=0 - No error / R995=1 - Error.

Evaluation of probe free lift control. R996=0 - No error / R996=1 -> Error.

Is set by default to “-1” when a test scheme is started and is set by default to the quantity entered
on creation of the test order, when that test order is started.

Detection if test scheme or test order is being executed. R999=0 - Test scheme is being
executed / R999=1 - Test order is being executed.

* . Optional ComGage special functions may use further registers for function-related purposes.
Please refer to the documentation of the particular ComGage special function for further details.
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3. Assignment of specific parameters for the selected test step function.
Assignment of function keys, hand / foot switches, digital inputs and events for execution of the

function :

FROGRAMMING OF SELECTED FUMCTIONM

Function Adjuztrment / Calibration

Characternistic selection

J v C1 -Diameter 1
v C2-Diameter 2

It i i ]

s

All an Al off

Notes :

Function key

F2
Hand/Footzwitch

1
Dig. Input

[E

Event

| Clicking Button 2

a) By clicking the Info - Button the available digital inputs are graphically illustrated in a picture.

b) Available events :

Ewvent

| Clicking Button 1

El

Test Step Start

Clicking Buttan 1
Clicking Button 2
Clicking Eutton 3

Formula

Characteristic 1 --» dun. measuring stopped
Charactenstic 2 --» collection by data key

Test Step Start :

Dynamic measwrement on ;. C1
Dynamic measwrement off . C1
Save measured values 1 C1

Clicking Button 1...3 :

The function is executed automatically on the start of the test
step, i.e. when ComGage changes to the test step.

With this event it is possible e.g. to start a dynamic measure-
ment, when ComGage changes to the test step for dynamic

measurement.

Test Step Start
Formula ; Timer(17000,0]=1
Characteriztic 1 -» dyn. meazuring ...

In the measuring window three buttons are available, which
can be assigned to a function in the test scheme for execution

of that particular function.

Save measured values

/]
Adjustment / Calibration

Change to next test step
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Characteristic x 2 dyn. meas... :

Diynamic meazurement on: C1
Diynamic meazurement off © C1
Save meazured walues © C1

Characteristic x = collection ... :

Save measured values 1 C2

If the dynamic measurement of characteristic x is stopped,
then the assigned functions are executed.
With this event it is possible e.g. to save the result of all charac-

teristics when the dynamic measurement is stopped :
‘ Test Step Start

Farrula : Timer(17000,0]=1
Characteriztic: 1> dyn. meazuring ...

If a value from characteristic x is received, which is automatical-

ly sent from the gauge or transmitted by the data key of the

gauge, then the function is executed.

With this event it is possible e.g. to directly save the received

measuring value : ( see chapter 8.2 / example 2)
F1 | | | Characteriztic 2 --» collection by dat...
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Formula

Free Input of a condition ( by clicking the Setup - button ).

Mea. Inputs

Programming of the =IF THEM= Conditions

Characteristic list | Dig. Input |

UsB

®s

Formula

®

USB

|

@ U

MS

M124

QK Cancel ‘ Help |

The entered formula always consists of logical conditions : x>y, z=1, ... . These logical

conditions can be combined by Boolean operators ( AND, OR, ... ). If the logical conditions of a
formula are fulfilled, then the assigned function is executed.

It is possible to switch the displayed graphics to selectively display the available measurement
inputs, the list of characteristics or the available digital inputs ( see the tabs at the upper edge of
the window ).

As logical operators are available :

Operator

Function

AND conjunction between 2 conditions
OR conjunction between 2 conditions

The condition is fulfilled, if both parameters are equal

The condition is fulfilled, if parameter 1 is smaller than parameter 2

The condition is fulfilled, if parameter 1 is bigger than parameter 2

The condition is fulfilled, if parameter 1 is equal or bigger than parameter 2
The condition is fulfilled, if parameter 1 is equal or smaller than parameter 2

Example for a formula :

(x>5 & y<=3) | z=1

In the formulas the following inputs can be used :

Address Input
Mx Measuring input x
Cx Current measuring value of characteristic x
Cx_File Last measuring value from file of characteristic x
Cx_USL If measuring value of characteristic x is > USL, then Cx_USL =1
Cx_UCL If measuring value of characteristic x is > UCL and < USL, then Cx_UCL = 1
Cx_ok If measuring value of characteristic x is inside the controlling limits, then Cx_ok = 1
Cx_LCL If measuring value of characteristic x is > LSL and < LCL, then Cx_LCL =1
Cx_LSL If measuring value of characteristic x is < LSL, then Cx_LSL =1
Cx_USL_File If last measuring value from file of characteristic x is> USL, then Cx_USL_File =1
Cx_UCL_File If last measuring value from file of characteristic x is > UCL and < USL, then Cx_UCL_File =1
Cx_ok_File If last measuring value from file of characteristic x is inside the controlling limits, then Cx_ok_File = 1
Cx_LCL_File If last measuring value from file of characteristic x is > LSL and < LCL, then Cx_LCL_File =1
Cx_LSL_File If last measuring value from file of characteristic x is < LSL, then Cx_LSL_File =1
Cx_NOM_Val Nominal value of characteristic x, as programmed in the drawing data
Cx_USL_Val Upper specification limit of characteristic x, as programmed in the drawing data
Cx_UCL_Val Upper controlling limit of characteristic x, as programmed in the drawing data
Cx_LCL_Val Lower controlling limit of characteristic x, as programmed in the drawing data
Cx_LSL_Val Lower specification limit of characteristic x, as programmed in the drawing data
Cx_MA1_Val 1. Master value of characteristic x, as programmed in the drawing data
Cx_MA2_Val 2. Master value of characteristic x, as programmed in the drawing data
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Address Input
Tx If an actuation of hand / foot switch x is detected, then Tx = 1 is set
Tx_State Current state of hand / foot switch x ( State ,pressed” = 1 / State ,not pressed“ =0 )
Ix If a setting of digital input x is detected, then Ix = 1 is set
Ix_State Current state of digital input x ( State ,set” = 1/ State ,not set*=0)
F1...F12 If an actuation of function key x is detected, then Fx = 1 is set
F1_State ... F12_State | Current state of function key x ( State ,pressed” = 1/ State ,not pressed“ =0
Rx Register x

In the formulas the following mathematical operators can be used :

| Operator | Function | Example
+ Addition of inputs, characteristics and numbers M1+M10-34
- Subtraction of inputs, characteristics and numbers M1-M2+1.1e-4
* Multiplication of inputs, characteristics and numbers M3*0.5+M2*M1
/ Division of inputs, characteristics and numbers M2/3
n ‘x power by y’ (i.e. 2"3 =2*2*2=8) M27(1/2) = Square root of M2
% Modulo-operator = carryover of a division ( e.g. 5%3 = 2) M2%2
ABS() Absolute value ABS(M1)
SIGN() Delivers the sign of the parameter SIGN(-5.23)=-1
ROUND() Rounds to the next integer ROUND(5.43)=5 / ROUND(5.53)=6
INT() Rounds down to the next integer INT(5.43)=5 /INT(5.53)=5
CEIL() Rounds up to the next integer CEIL(5.43)=6 / CEIL(5.53)=6
SIN() Sine (unit : degree ) SIN(M2)
COs() Cosine (unit : degree ) COS(M2)
TAN() Tangent (unit : degree ) TAN(M2*3+M1)
ASIN() Arc — Sine (unit : degree ) ASIN(M2/50.4)
ACOS() Arc — Cosine (unit : degree ) ACOS(M2/50.4)
ATAN() Arc — Tangent ( unit : degree ) ATAN(M2/50.4)
Pl Pi (=3.141592654 ) SIN(M2*180/P1)
MONTH Current month ( 1=January, 2=February, ...) MONTH
DAY Current day of month (1...31) DAY
DAYOFWEEK Current day of week ( 0=Sunday, 1=Monday, ..., 6=Saturday ) DAYOFWEEK
HOUR Current time : Hour (0 ... 23) HOUR
MINUTE Current time : Minute (0 ... 59) MINUTE
SECOND Current time : Second (0 ... 59) SECOND
EXP() Exponential function ( 2.7182818 *) EXP(M1)
LOG() Natural logarithm LOG(M1)
Min(;;;) Min-value of all elements in the list Min(M1;M2;C3;M4+C5)
Min() Min-value of all saved measuring values of the characteristic Min(C3)
Max(;;;) or Max() Max-value ( see Min-function ) Max(M1;M2;C3;M4+C5) or Max(C3)
Avr(;;;) or Avr() Average ( see Min-function ) Avr(M1;M2;C3;M4+C5) or Avr(C3)
Tir(;;;) or Tir() Max-value minus Min-value ( see Min-function ) Tir(M1;M2;C3;M4+C5) or Tir(C3)
SD(;;;) or SD() Standard deviation ( see Min-function ) SD(M1;M2;C3;M4+C5) or SD(C3)
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| Operator

Function | Example

PartOK

=0, if the current measuring value of at minimum one PartOK=1
characteristic is outside the tolerances

=1, if the current measuring values of all
characteristics are inside the tolerances

PartOK_File

=0, if the last measuring value from file of at minimum one PartOK_File=1
characteristic is outside the tolerances

=1, if the last measuring values from file of all
characteristics are inside the tolerances

PartRework

=0, if the current measuring values of all characteristics are PartRework=1
inside the controlling limits or if the current measuring value
of at minimum one characteristic is outside the tolerances

=1, if the current measuring value of at minimum one
characteristic is outside the controlling limits and the current
value of no characteristic is outside the tolerances

PartRework_File

=0, if the last measuring values from file of all characteristics PartRework_File=1
are inside the controlling limits or if the last measuring
value from file of at minimum one characteristic is outside
the tolerances

=1, if the last measuring value from file of at minimum one
characteristic is outside the controlling limits and the last
measuring value from file of no characteristic is outside the
tolerances

Example of a formula :

45e-5 + sin( 5*M1/M2 )*cos( 4*M3 ) — ( C2+M3+4.5 )1/ 2 ) + Min( sin( C1 );cos( M2 )/3;M2+M3;5 ) > 1000

Additionally there are the following special functions for the formulas available :

Special function

Description

Timer

Timer (time interval, num. of calls)

The Timer is initialised on the start of the particular test step and triggers the event on expiration of the time.
On each leaving and new call of the test step the Timer is reset / started again.

time interval -  Time interval after which the Timer triggers the event [ in msec. ]
num. of calls =  Number of Timer calls ( e.g. 100 meas. values shall be saved every 100 msec. )
0 = Special case: The Timer triggers the event unlimited times
1 = The Timer triggers the event 1-time after test step start
2 = The Timer triggers the event 2-times after test step start
... (Maximum value = 255)

GlobalTimer

GlobalTimer (time interval, num. of calls)

The Timer is initialised on the FIRST start of the particular test step and triggers the event on expiration of
the time, when the test step is currently active. It varies from the normal “Timer” in that way, that it is NOT
reset after leaving and new call of the test step.

time interval -  Time interval after which the Timer triggers the event [ in msec. ]
num. ofcalls 2  Number of calls of the Timer (' see Timer)

PartCounter

PartCounter (reset size)

The Part Counter counts the measured components since the start of the test scheme / test order. When the
counter reaches the reset size then the counter is reset. ( serves for e.g. a call on a component forced cali-
bration )

reset size -2 Number of components after which the PartCounter is reset
0 = Special case : The counter is never reset after starting measurement operation
1 = The counter is reset after one component
2 = The counter is reset after two components

NumOfVval

NumOfVal ( Number of the characteristic )
Returns the number of measuring values in file of the characteristic.

StableValue

StableValue ( Number of the characteristic, begin, end, time, max. jump )
Detection of a stable value.

Characteristic -  Number 1...128 of the observed characteristic

begin & end - Measuring range in which the observation for a stable value takes place.
After detection of a stable value the measuring range must be first left, before a new
stable value can be detected.

time & jump > Time period ,time“in msec., in which the measuring value must not jump more than
Jump” for detecting a stable value.

Example :  StableValue ( 3, 19.99, 20.01, 1000, 0.005 ) =1
The event is triggered, if the measuring value of characteristic 3 is within the measuring range of 19.99 to
20.01 and is stable, i.e. it jumps less than 0.005 for a time of 1000 msec.
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Special function | Description
MVChange MVChange ( Number of the characteristic, Changing, Time)

Detection of a changing value.

Characteristic -  Number 1...128 of the observed characteristic

Changing -  Minimal-required change of the measuring value for triggering the event

Time - Time period in msec., where on its expiration the measuring value must have changed
by at least ,Changing” compared to the value at the time the function was called

Example: MVChange ( 3, 0.1, 1000) =1
The event is triggered, if characteristic 3 has changed after 1000 msec. at minimum by 0.1.

Example of a formula: Timer(1000,1)=1

4. All the created functions are shown in the list of created functions for the test step. These are automati-
cally sorted in the function list by their function priority ( see column “FP” in the list ) and can be shifted
within the same priority-group. In addition the created functions can be modified or deleted :

LIST OF CREATED FUWCTIONS

Function Function key | Hand/Foots... Dig. Input Event FF E dit
Adjustment / Calibration: C1,C2 F2 - Clicking Button 2 3

Save meazured values : C1,C2 F1 T Clicking Button 1 [ Delete
Change to nest test step F3 - Clicking Button 3 12

£ 2

5. In the “Reference information” - menu ( see chapter 6.6 ) you can select that certain types of reference
information are requested at the start of a component measurement. This could be for example the
serial number of the component. By checking the box “In this test step the reference information are re-
guested” you can define the test step in which these reference information types are requested. The op-
tion “In this test step the reference information are requested” should normally be activated only in one

test step of the test scheme.
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7.10 Programming the test steps ( digital outputs)

In this window the output values of the digital outputs can be assigned to the single test steps
(‘e.g. for controlling a machine ) :

DIGITAL OUTPUTS

{ Test Step-Programming )

Article Mumber Beizpiel 2 tezt
Test Step Mumber | 51

Atticle Mame | Shaft in fisture

Function |%/ait for measurement start and calibration

USsB

Q1.Q4 Q5.08
Mo, | Output value |
o o H E|
i -
a3 |D b
04 Good Signale of the part [Current values) A~
05 LCL of the part [Current values)
L5L of the part [Current values)
Qe Outside of the Tolerances [Current walues)
Outside of the Controlling Limits [Current values)
07 Characteristic C1
g Characteristic C2
u Upper plausibility limit [ UPL ] J
Lower plausibility limit [ LPL ]
Logic function of the output [ ak | Cancel Help |

The digital outputs and their addresses are shown in the picture.

For the digital outputs the following output values are available :

Output value

Output

0

The digital output is not set.

1

The digital output is set.

USL of the part
(Values from file)

The digital output is set, if the last saved measuring value of at minimum one
characteristic is outside the upper specification limit ( USL ).

UCL of the part
(Values from file)

The digital output is set, if the last saved measuring value of at minimum one
characteristic is outside the upper controlling limit ( UCL ) and if no measuring
value is outside the specification limits ( USL & LSL ).

Good Signale of the part
(Values from file)

The digital output is set, if the last saved measuring value of all characteristics is
within the controlling limits and within the specification limits.

LCL of the part
(Values from file)

The digital output is set, if the last saved measuring value of at minimum one
characteristic is outside the lower controlling limit ( LCL ) and if no measuring
value is outside the specification limits ( USL & LSL ).

LSL of the part
(Values from file)

The digital output is set, if the last saved measuring value of at minimum one
characteristic is outside the lower specification limit ( LSL ).

QOutside of the Tolerances
(Values from file)

The digital output is set, if the last saved measuring value of at minimum one
characteristic is outside the specification limits (USL & LSL).

Outside of the Controlling Limits
(Values from file)

The digital output is set, if the last saved measuring value of at minimum one
characteristic is outside the controlling limits ( UCL & LCL ) and if no measuring
value is outside the specification limits (USL & LSL ).

USL of the part
(Current values)

The digital output is set, if the current measuring value of at minimum one charac-
teristic is outside the upper specification limit ( USL ).

UCL of the part
(Current values)

The digital output is set, if the current measuring value of at minimum one charac-
teristic is outside the upper controlling limit (UCL ) and if no measuring value is
outside the specification limits (USL & LSL ).

Good Signale of the part
(Current values)

The digital output is set, if the current measuring value of all characteristics is
within the controlling limits and within the specification limits.

LCL of the part

The digital output is set, if the current measuring value of at minimum one charac-
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(Current values)

teristic is outside the lower controlling limit ( LCL ) and if no measuring value is
outside the specification limits (USL & LSL ).

LSL of the part
(Current values)

The digital output is set, if the current measuring value of at minimum one charac-
teristic is outside the lower specification limit ( LSL ).

QOutside of the tolerances
(Current values)

The digital output is set, if the current measuring value of at minimum one charac-
teristic is outside the specification limits (USL & LSL).

Outside of the Controlling Limits
(Current values)

The digital output is set, if the current measuring value of at minimum one charac-
teristic is outside the controlling limits ( UCL & LCL ) and if no measuring value is
outside the specification limits (USL & LSL ).

Characteristic Cx

The digital output is set, if the current measuring value of characteristic Cx is
within the specification limits.

Upper plausibility limit

The digital output is set, if the current measuring value of at minimum one charac-

(UPL) teristic is outside the upper plausibility limit ( UPL ).
Lower plausibility limit The digital output is set, if the current measuring value of at minimum one charac-
(LPL) teristic is outside the lower plausibility limit ( LPL ).

Logic function of the output

Input of a formula
- see formula editor in chapter 7.9
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7.11 Programming the test steps ( additional settings )

Additional settings of the test steps
Article Humber Ar_0715 Article Mame | Shaft
Test Step Mumber | 51 Function | Collection af rmeazuring values

CALLING THE TEST STEF OM %ALUE CHANGE

I Autornatic calling of the test step on detection of a value change on characteristic ; | J

T

SAMPLE PLAN

2

100 % Canbral
Calling the test step all | |

Calling the test step all

7Y

COLLECTION TYPE

-

Part depending measurement

%

Charactenstic depending measurement

Mumber of parts to collect in test step 5

Ok | Cancel | Help |

Automatic calling of the test step on detection of a value change on characteristic :
With this option activated and a characteristic assigned to it, the particular test step is automatically called
if the measurement value of the assigned characteristic changes. Additionally you can define a minimum
value change which serves as trigger level for the automatic call of the test step.

Example :
There are 3 bore gauges connected. For each one of them a test step with display window is
created in ComGage. If you now assign characteristic 1 to the first test step, characteristic 2 to the
second test step and so on, then ComGage always displays the measurement values of the active
bore gauge, by automatically calling the particular test step.

Sample plan :

100 % Control
The test step is always called.

Calling the test step all x of y parts
The test step is only called x-times out of y-times, i.e. with this function the collection of uncritical charac-
teristics can be skipped, so that these characteristics do not have to be collected for each component or a
test step for calibration can be called all x of y parts. The program sequence must be programmed in a
way that ensures the test step is being passed during program execution. In that case, the test step is ei-
ther skipped automatically or executed, depending on the number of cycles.

Calling the test step all x Minutes
The test step is only called all x minutes, i.e. with this function a time-controlled execution of the test step
can be programmed. This can be useful for example to execute a forced periodical calibration.
The program sequence must be programmed in a way that ensures the test step is being passed
during program execution. In that case, the test step is either skipped automatically or executed, depend-
ing on the time period since last test step execution.

Collection type :

Part depending measurement
All characteristics of a component are measured one after the other before the next component is
measured.
Characteristic depending measurement
At first characteristic 1 of x components is measured, then characteristic 2 of x components is measured
and so on. With this option activated, ComGage firstly allows leaving the test step, when x components
have been measured.
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7.12 Programming the test steps ( programming the display windows )

In this menu the display windows for the individual test steps can be created.

“e IBR-ComGage - O
File Adjustrnent Options Help
oo o] o ] <] | " i) | ] | o el |
Step §1 | Collection of measuring values I 4 | Advanced |
“alue Dizplaps
Diameter 1 [mm]
23.8 DlamElerl[mm] 0.00 001 0.03 0.04 0.05
==L .
: 0,271 l l l
8 |
SPCDisplays ||
= 7-> 20011404 i
AEF] [, = =
— Z 9> w0
= B

Additional Elements
&) ¢

Charactenistics

C2: Diameter 2

[]

Dlameberl[mm] Diameter 2 [mm]

0.00 0.03 0.04 0.05

- B ||||||||||||||||||||||||wmwﬁmmm

tenu . Test Scheme [ Create/Change ] Aticle : An_0715 [ Shaft]

1.) Selection of the characteristic
Before creating a display element the characteristic must be selected, to which the new display
elements shall belong.

2.) Creating display elements
You can create a display element by using the buttons. The new display elements belong to the
currently selected characteristic ( see 1. ). The new display element is placed at the centre of the
display and can then be moved.

3.) Leaving the programming menu
By clicking the EXxit - button you can leave the menu for programming the display window.
In doing so, all modifications made in the display window are stored inside the test scheme.

4.) Advanced Functions

This button opens a menu with the following functions :

e Display window — Contains commands for automatic generation, copy, load, save and add of display
windows. The automatic generation opens a dialog for selection of display elements for a list of
characteristics and generates the display window automatically.

e Assign all display elements — Assign all display elements to a particular characteristic.

e Disable display window — Disables the display window of the current test step. If this test step is
called, the display window of the previous test step remains displayed. Measurement value displays
are not updated.

e Background colour — Allows to change the background colour of the display window.

e Size — Adapts the display window to different screen sizes.

59



Manual ComGage

5.) Moving display elements
If you click on a display element then it gets activated. When it is activated you can move it or
change its size using the mouse ( alternative cursor keys : move the element / shift+cursor keys : change
its size ).

|||| T
6.) Grey display elements

All display elements of the currently selected characteristic ( see 1. ) are shown in colour, the display
elements of other characteristics are shown in grey.

7.) Editing, duplicating or deleting a display element
By clicking the right mouse button or pressing the ENTER key the following menu for programming the
selected display element is opened :

Diameter 1 [mm]

- - o
'I P |
\

C1: Diameter 1

Edit
Duplicate

/| Delete

Assign display element to characteristic ...

Assign display element to characteristic C1: Diameter 1

By means of this menu the display elements can be edited ( e.g. colour ), duplicated, deleted or
assigned to another characteristic.

Editing of display elements :

Measurement value displays and SPC displays
Most parameters of the display elements ( such as colour or font ) are independent from the characteristic.
There are few parameters of the single display elements which are depending on the characteristic.

Display element type | Parameters depending on the characteristic
Numeric Display - Resolution, number of digits

Column Display - Zero point of the column ( = nominal size )
- Column range ( A user defined range is possible )
Analogue Meter - Zero point ( =nominal size)
- Display range ( A user defined range is possible )
Histogram - Histogram type ( for process control or process analysis )
- Number of classes
Run Chart - Number of values shown in the chart
- Scrollbar on / off
Statistical Data - Selection of the statistical data ( Min, Cp, Cpk, ... ) to be shown
Combination Display - Resolution
- Number of digits

- Zero point of the Column ( = nominal size )

- Number of values shown in the chart

Control Chart - Chart types ( average chart [Xq], median chart [Xm], raw value chart [X], standard deviation
chart [S], range chart [R], individual value / moving range chart [IIMR] )

- Calculation of the controlling limits ( Shewhart, Acceptance )

- Number of values shown in the chart

- Scrollbar on / off

Important notice regarding display elements :

Many of the display elements available can be programmed to display either the current measurement value ( option : “Display current mea.
Value” ) or the last saved measurement value ( option : “Display mea. Value from file” ) of the characteristic they are assigned to. Depending
on the specific case, if you want to programme a “live” display of the characteristic’s value or rather a result display of the recent measure-
ment, you must select the appropriate display option here while programming the test scheme.
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On control or run charts you can input a text which is used as axis label for each value.

Scale

- j Calar |

Text: $n. 3]

In this text you can use the following variables :

| Variable | Contents |
[$n | Number of the displayed measured value |

$t Time on which the measured value was collected

$d Date on which the measured value was collected

$r1 Customer

$r2 Supplier

$r3 Manufacturer

$ra Works / Department

$r5 Machine

$r6 Fixture

$r7 Nest

$r8 Tool

$r9 Material

$r10 Test equipment

$r1l Operator

$r12 Shift

$ri3 Test place

$ri4 Storage place

$r15 Production instruction

$r16 Test instruction

$r17 Events

$r18 Batch number

$r19 Action

$r21 - $r30 User definable reference information 1...10

Note : The variables $rl - $r30 are only shown when you measure using a test order.

Text Elements

You can input freely definable text to a text element and select the font colour and the element colour.

For each text element you can activate an individual button function in order to simulate a key actuation or en-
able touch operation by clicking on the text element.

You can assign registers to the text elements. The registers then determine if the text element is to be dis-
played ( register value >= 1) or is to be hidden ( register value = 0 ). The text element is always displayed if no
register was assigned to it. Text elements controlled by registers should not overlap measurement displays.
The text elements additionally allow the linking of variables :

| Variable | Contents
$Ix State of digital input Ix
$Mx Measuring value of measuring input Mx
$Qx State of digital output Qx
$REGX Register value of register Rx
$F Assigned function key, when text element configured as button (e.g. ‘F1’)
$00 Order number
$ol Article number
$02 Article name
$03 Order quantity
$04 Creation date
$05 Created by
$06 Order text
$07 Test step name
$08 Test step number
$D0-A Current system date ( Format : MM/DD/YYYY )
$D1-A Current system date ( Format : DD.MM.YYYY )
$TO-A Current system time ( Format : HH:MM:SS)
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On variables with reference to a characteristic ( Cx ), the text element always displays the particular value of the
characteristic, which the text element has been assigned to. This is also applies to the variables $rl - $r30,
if reference information data has been activated for the characteristic that is assigned to the text element.

$Cv Current measuring value of characteristic Cx
$Cv-0 Last stored measuring value of characteristic Cx
$Cv-1 Second to last stored measuring value of characteristic Cx
$Cv-x ,Xx+1" to last stored measuring value of characteristic Cx
$CvO0 Characteristic number (1 ... 128 ) of characteristic Cx
$Cvl Characteristic name of characteristic Cx
$Cv2 Unit of characteristic Cx
$Cv3 Nominal size of characteristic Cx
$Cv4 Upper specification limit ( USL ) of characteristic Cx
$Cv5 Upper controlling limit ( UCL ) of characteristic Cx
$Cv6 Lower controlling limit ( LCL ) of characteristic Cx
$Cv7 Lower specification limit ( LSL ) of characteristic Cx
$Cv8 Sum of nominal size + upper specification limit ( USL ) of characteristic Cx
$Cv9 Sum of nominal size + lower specification limit ( LSL ) of characteristic Cx
$Cv10 1. Master value of characteristic Cx
$Cv1l 2. Master value of characteristic Cx
$Cv12 Note ( from characteristic’s reference information ) of characteristic Cx
$Cv13 Upper calibration tolerance of characteristic Cx, relating to last calibration
$Cvi4 Lower calibration tolerance of characteristic Cx, relating to last calibration
$Cv15 Upper calibration tolerance of characteristic Cx, relating to Master-Calibration
$Cv16 Lower calibration tolerance of characteristic Cx, relating to Master-Calibration
$D0-0 Date of the last stored measuring value of characteristic Cx ( Format : MM/DD/YYYY )
$D0-1 Date of the second to last stored measuring value of characteristic Cx ( Format : MM/DD/YYYY )
$D0-x Date of the ,x+1“ to last stored measuring value of characteristic Cx
$D1-0 Date of the last stored measuring value of characteristic Cx ( Format : DD.MM.YYYY )
$D1-1 Date of the second to last stored measuring value of characteristic Cx ( Format : DD.MM.YYYY )
$D1-x Date of the ,x+1 to last stored measuring value of characteristic Cx
$TO-0 Time of the last stored measuring value of characteristic Cx ( Format : HH:MM:SS )
$T0-1 Time of the second to last stored measuring value of characteristic Cx ( Format : HH:MM:SS))
$TO-x Time of the ,x+1“ to last stored measuring value of characteristic Cx
$n Number of measurements of characteristic Cx
$s Number of measurements of characteristic Cx from current sample
On a sample size of 5 the values 0 ... 4 are assigned to $s
$rl Customer
$r2 Supplier
$r3 Manufacturer
$ra Works / Department
$r5 Machine
$r6 Fixture
$r7 Nest
$r8 Tool
$r9 Material
$r10 Test equipment
$ril Operator
$ri2 Shift
$ri3 Test place
$ri4 Storage place
$ri5 Production instruction
$ri6 Test instruction
$ri7 Events
$r18 Batch number
$r19 Action
$r21 - $r30 User definable reference information 1...10

Note : The variables $rl - $r30 and $00 - $07 are only shown when working with test orders.
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Line Elements
You can create line elements and define the thickness and colour of the line.

Picture Elements

A picture can be selected ( only pictures in *.bmp, *.png, *.jpg format can be used ).

The maximum number of picture elements that can be displayed in one test step is limited to 50.

This limit was set to 10 in older ComGage versions. You can assign registers to the picture elements. The
registers then determine if the picture element is to be displayed ( register value = 1) or is to be hidden
(register value = 0). The picture element is always displayed if no register was assigned to it.

You can assign individual button functions to the picture elements, same as for text elements ( see page 60 ).

On opening a test scheme by the ComGage menu File / Test Scheme / Create & Change ( button : @)

an integrity check is executed concerning the physical presence of the graphic files used by the test scheme.
In case a graphic file used by the test scheme is missing, you will receive the error message shown below. The
message indicates the affected test step as well as the name and path of the missing graphic file.

Integrity Check: 1 Graphic file(s) not found ! [==3e
! S1: C\ComGage V403\SHAFT.bmp
8.) Keys
The programming of the display elements can be done by using the following keys :
Key Function
“TAB” Moves the cursor from button to button and from display element to display element
“SPACEBAR” Presses a button
Cursor keys Moves a display element / Selection of menu points
“Shift” + Cursor Changes the size of a display element
“Enter” or “Menu” Opens the menu for editing and deleting the currently selected display element
“Del” Deletes the currently selected display element
D Duplicates the currently selected display element
“Ctrl” + “C” The selected display element is copied to the Windows clipboard
“Ctrl” + “v” The selected display element is inserted from the Windows clipboard
“Ctrl” + “2” The recent action on programming the display window is “undone”
“Ctrl” + “Y” The recently cancelled action on programming the display window is “redone”
A Loads the display elements from a saved display window content ( .dwc-file ) and adds these to the display
window content of the current display window
L Loads a saved display window content ( .dwc-file ) into the current display window and at the same time
overwrites the previous display window content
S Saves the current display window content as .dwc-file to a selectable directory
“PgUp” / “PgDn” Changes to the display window of the previous / next test step

9.) Result displays with output in register
The result of a result display can be loaded into a register ( see option marked below ).

Programme Result display of the part (=3
The selected register for output of the display element’s result
(‘here R101 ) will adopt one of the following values :

I — Rx = 0 = The result is inside the controlling limits or, if no
e =l controlling limits are activated, inside the tolerance

Backaround oo | limits ( display colour : green )
Colour

R e } Rx = 1 - The result is inside the specification limits and
i e | outside the controlling limits ( display colour : yellow )
=|I” C1 - Diameter 1 i . . . o
o i Rx = 2 = The result is outside the specification limits
( display colour : red)
=
All on Al off

[ Display current mea. Value |
Result output in register
[F1m | )
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7.13 Version management of test schemes

In order to use the version management of test schemes, the option “Test scheme versioning” has to be
activated in the menu “Options / Workplace settings” ( see chapter 6.9 ).

When a test scheme is now saved, the window “Test scheme version information” opens.

Test scheme version information X
Version-Number | 1
Date [ Time |25.EH.2E|17- 10:3%:44
Authar | |
Reason for change |
Description
Help | Cancel |

The Version-Number as well as Date / Time are entered automatically.
The Author, the Reason for change and a Description are to be added. With all fields filled, the entries can
be confirmed by clicking the OK - button.

Note : The entries made cannot be changed anymore afterwards.

When this test scheme is saved again, the Version-Number automatically increases :

Test scheme version infermation

Version-Number | 2 I

Date / Time I:S.Z-‘.ZZ‘.T-‘.Z:SZ:Z‘E’

Author | |

The old version of the test scheme is also not overwritten, but saved separately with an extended file name

containing the hitherto existing Version-Number.

Example : When a new version of the test scheme “Test scheme.tsf” is saved, the old version is archived
with file name “Test scheme.tsf.1”.

The old test scheme version can again be used as normal test scheme by simply removing the version num-

ber from the file name.

After a test scheme version 1 has been saved, the Version history is accessible :

*

Test scheme for OK
|CDmGage Professional J

Cancel
Version-Mumber: 1

Il Version history II kicip

The Version history shows an overview of all hitherto existing versions incl. all recorded version information.
By double-clicking one of the records in the overview, it is displayed in the window “Test scheme version
information”.

Note : The version management cannot be disabled for a test scheme it was once enabled for.

If a test scheme with activated version management is duplicated, you can select whether or not the version
information shall also be adopted.
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8.1

Programming exam

ples

Example 1 ( Multi gauging application with IMBus measuring hardware )

Basic settings :

Select the menu “Test Scheme [ Create / Change ] to create a test scheme with article number ,Art_0715*
and article name “Shaft”. Click on the Setup - button of the option “Hardware Connections” in the program-
ming window of the particular test scheme. Arrange the hardware configuration ( 1 x IMB-im4 ) in the window

for configuring the interface and activate the simulation mode, as described in chapter 7.2.

Article Number Art_0715 | Test scheme for oK
Artide Name Shaft IComGage Compact L] Cancel
Hardware Connections Setup Documentation Ix / Qx /Rx Setup Version-Number: 1 _
Spedial settings Sdtup Re Information Setup Version history | He%lpl
D| 2| X
CHARACTERISTICS : Drawing data Statistics | Dl@| x|
1 1 m—— ) T T 1 L I 1
I >
' ﬂ DEVICE 1
PC-Connection | IBR-Instrgment | Connection | Gauge / Sensor ]
IUSB _'_”IMBus ™ _'_I Addr.1 IMB-im4 ( 4 Inductive Probe Inputs ) Connection 1 Setup _]
Addr.2 |IMB-m4 (4 Inductive Probe Inputs ) Connection 2 Setup
Addr.3 IMB-im4 ( 4 Inductive Probe Inputs ) Connection 3 Setup
Addr.4 IMB-im4 ( 4 Inductive Probe Inputs ) Connection 4 Setup
Footkey 0 | connected to PC b
v Footkey 1 | connected to IBR-Instrument 1
| S | | Service - B S_J
M = v
i Terminal | OK I l:
| ‘ ; ]
: PC-Connection | IBR-Instrument’ Record Data | Mea. Step I |
=l =N - a
£ \ Debugger | - '
1 = j
OK Cancel I Help | §

Application :

- Measurement of two diameters of a shaft.
- On pressing the F1 - key the measuring values shall be stored in file.
- On pressing the F2 - key the characteristics shall be calibrated.

On pressing the F3 - key the statistic window shall be opened.
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Programming the test scheme :

Programming the test scheme is done in the “Test scheme ( create / change )” window.

TEST SCHEME (Create/ Change) e
Article Number Art_0715 Test scheme for
Artide Mame | Shaft |C0mGage Compact j Cancdl
Hardware Connections Setup Documentation Ix f Qx f Rx Setup Version-Mumber: 1 -
Spedial settings Setup Reference Information Setup Version history | Help
0| &| %
CHARACTERISTICS : Drawing data Statistics J J J
Mo, | Mame Mominal usL ucL LCL LSL Unit Mea. Inputs Mode 1. Master | 2. Master
c2 Diameter 2 18 0.03 0.0225 -0.0225 -0.03 mm M3+M4 Static M... 16.001 —
2 D0le| ¥
TEST STEPS: Sequence Digital Qutputs Additional settings | JJ JJJF
Preview of display window : v
Mo. | Test Step Function Save the characteristics | Adjust the characteri... e
] Diam... 0.00 0.05
52 SPC-Window — - - 83456
—l
—
| Diam... 0.00 005
- 83456
Programme display window |

DRAWING DATA (Characteristic-Programming }

Auticle Name
Characteristic name

Aticle Number [ Art_0715
Char. Mumber [ C1

CHARACTERISTIC DATA FROM THE DRAWING

Shatt

|Diameter 1

Uit [ =l
Mominalsee [z0

Lo

Uppe speification it (USL] 553

[

Upper contraling limit (LICL] |

752 of USL

]
Lowser contralling limit (LCL)
)

[7e% of LsL

Lawer spezification limit (LSL] |.n 03

&

Lelleliedied

MEA. VALUE COLLECTION

Measurement inputs |MT +M2

Measurement mode | 5iatic M easurement

ADJUSTMENT OF THE CHARACTERISTIC

1. Master value I [13.393

2, Master value [~ |

Fisference test oK Cancel Help |
DRAWING DATA (Characteristic-Programming )
Article Number | Ar_0715 Auticle Name Shatt
Char. Mumber  [C2 Characteristic name [0 jameter 2
CHARACTERISTIC DATA FROM THE DRAWING
Uik [ =l
Mominalsee [i5
Uppar spezficalion imit [USL) [003 [ El
Upper contraling limit (LCL) | |75=/= of USL j
Lower controlling limit (LCL) | |75“/= of L5L j
Lower spezification limit (LSL) |.g 03 |<,, j
MEA WALLUE COLLECTION
Measurement inputs |M3+M4 Setup
Measurement mode | iatic b easurement |
ADJUSTMENT OF THE CHARACTERISTIC
1. Master value ¥ [16.007
2, Master value [~ |
Fieference test oK Cancel Help

Creation of both characteristics for measuring two diameters ( see brief overview - page 9) :

The diameter is calculated by the
formula M1+M2 and is collected by a
static measurement.

The diameter is calculated by the
formula M3+M4 and is collected by a
static measurement.
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Creation of a test step for collecting the measuring values ( see brief overview - page 10) :

SEQUENCE (TestStep-Programming )
Article Mumber [&n_0715 Aiticle Name: | Shaft
Test Step Number 51
Test Step Function |Collecti0n of measuring values
LIST OF FUNCTIONS PROGRAMMING OF SELECTED FUNCTION
Save measued values - Function | Adjustment / Calibration
Delete last zaved measured value |—
- Characteristic selection Function key
Change to next test step | 5 . -
Repeat last test step ~| ¥ C1- Diameter 1 |F2 _I
¥ C2- Diameter 2 Hand/Footswitch
Adjustrent / Calibration
Delete Adjustment / Calibration r I LIM
M azter-Calibration Is Dig. Input
Zero adjustrment with 1. Master ||: I j o |
Diynamic measurement ondoff = Event
Dipnamic meazurement on —
Diynamic measurement off o IEIlckmg Buitton 2 LI
(11 e f L]
Iamnt f waliies b keohnard
I Espert mode New | slon | et | Ok | Cancal |
T LIST OF CREATED FUNCTIONS
|| Functian | Function key | Hand/Fnots. | Dig. [nput | Event | FF'l Edit
: | F2 | | |ClckingButtan2
Save measured values 1 C1, C2 F1 Clicking Buttan 1 3 Delete
Change ta nest test step F3 Clicking Buttan 3 12
EAEL
I I this test step the referencs information are requested | ak. I Cancel | Help
- On pressing the F1 - key the measuring values are stored in file.
- On pressing the F2 - key the characteristics are calibrated.
- On pressing the F3 - key the statistic window is opened.
Creation of the following display window for test step S1 :
| 1BR-ComGage - :T!J
Flle  Adjustment  Options  Help
Toso o2 | 2| @ | ]| | oo 2] | ] 2| ‘ ﬁl ‘ o3| % B2 ‘ E‘
Step S1 Collection of measuring values
Walue Displags
P ] o ap am _gm ap e e ep g ep om
|'|'||'|'|' AV A
- o' « 'w
Characteristics
Diamneter 1
Diameter 2
[ET——— Diametar 2 [mm]
005 004 03 002 001 00 001 002 0.3 004 005
"|"|""' IS e
L AX - =
Exit

Generate Window Contents automaticaly | Copy windaw contents Assion al display lements | _Color | Size |

[ Menu : Test Scheme [ Cieate/Change | [ Article - Ar_0715 [ Shaft ] [ User : admin
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Creation of a second test step for statistic display ( see brief overview - page 10) :

SEQUENCE (TestStep-Programming }

Aticle Murnber [&rt_0715

Test Step Number | 52

Aiticle Name | Shaft

Test Step Function ISPC-W'indDW
LIST OF FUNCTIOMS

PROGRAMMING OF SELECTED FUWNCTION

Save measured values
Dielete last saved measured value

Change to next test step
Fepeat last test step

Adjustrent / Calibration
Delete Adjustrnent / Calibration
b aster-Calibration

Zero adjustment with 1. b azter

Diynamic measurement ondoff
Diynamic measurement on
Diynamic measurement off

Inmnit af walies b kenbnard

»

Function Change to nest test step
Change Function key
% to next test step IF3 LI
“ | totest step 51 [Collection of measur..) fisndhocs
" o test step 52 (SPC:windaw) - =] _nfo |
(o Dig. Input
(9 ~| Info
¢ | <] |
r Evwvent
c E -]
id | (@)

[¥ Expert mode Mew Ok I Cancel |
T LIST OF CREATED FUWCTIONS
|| Function | Function key | Hand/Foats. .. | Dig. Input | Event | FF'| Edit
Change I e I I B
Delete

flJ‘l

= I this test step the reference infarmation are requested

Lo 1]

Cancel |

Help

- On pressing the F3 - key ComGage returns to measurement window ( = test step S1).

Creation of the following display window for test step S2 :

| 1BR - ComGage . E'Jm
Ele  Adjustment  Options  Help
R E R ‘ Tesesahene 1 g | o] G | ‘ ﬁl ‘ SRR ‘ @I
Step S2 SPC-Window
Walue Displaps
abselut Frequency
= o= TR a
= st
; 20 st
L] = B N
= il 20020 | e e et
20
= = A 4 il z0ais [
o, [ o |
[RR| | |Z 2o [ Pl w B == |
G v g A f Y Sowmewd -
g 13535 / \ ll ¥ 133% I
5 19330, 4 |
4 I [ 5 1msm
Additional Elements 19,980
alefral )| i i
Charactsiistics e = s - Lst
19965
Dismeter 1 R 19365 -
Diameter 2 0 5 10 15 20 2 I B R I I I
- o E 10 5 =
4 » velativ Fraquency
‘absolut frequency
161 o s 5 w1
18 L= 16030 usL
o s I W —
- i 16000
m A A\ P FET ™
B i) I\ 16010 |
D =
W1 . [ w || 16005 i
x q o
o ol 1 f | vosond . )i
£ [ ! ¥ ssm T
5 15330 @ |
i i ¥ § aseso
15985 / H o |
15980
/ 15580 =
15ars | 15075 302 i i bl b
15970 La i
o 15570 st
15985
o B 1 15 B 3
et 0 H 10 5 2
4l 3 relativ fraquancy
F3=Back
Exit

Generate Window Contents automatically Copy window contents Assign ol display elements Color | Size

[Menu - Test Scheme [ Creaie/Change |

Bificle - Ar1_0715 [Shalt] User - admin
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8.2 Example 2 ( Collection of several characteristics one after the other with IBRit-rfl)

Basic settings :

“

Select the menu “Test Scheme [ Create / Change ] to create a test scheme with article number ,Art_ 0716
and article name “Shaft”. Click on the Setup - button of the option “Hardware Connections” in the program-
ming window of the particular test scheme. After connecting the IBRit-rf1-usb radio module to the PC you
must select ,USB" as PC-Connection and ,IBRit-rf1“ as IBR-Instrument ( see chapter 7.2 ).

Programming of the devices
ﬂ DEVICE 1
PC-Connection | IBR-Instrument | Connection Gauge / Sensor | Alofft | &lon |
|USB j||BHit.m ] j Addr1 Radio module [ IBRit-f1 ) with Addr. 1 oh Setup “
Addr.2 Radio module [ [BRit-f1 ] with Addr. 2 an Setup
Addr.3 Radio module [ [BRit-f1 ] with Addr. 3 an Setup
Addr4 Radio module [ [BRit-rf1 ] with Addr. 4 an Setup
Addr5 Radio module [ [BRit-f1 ] with Addr. 5 an Setup
AddrE Radio module [ [BRit-f1 ] with Addr. & an Setup
Addr.7 Radio module [ [BRit-f1 ] with Addr. 7 an Setup
Service Addr.8 Radio module [ [BRit-f1 ] with Addr. 8 an Setup j
DEVICE 2
PLC-Connection | |IER-Instrument | Connection Gauge / Senzor Mea. Step |
o | s | o |

Application :

- Measurement of two diameters one after the other with a calliper.
- On pressing the F10 - key the last collected measuring value shall be deleted and the collection shall
be repeated.

Programming the test scheme :

Programming the test scheme is done in the “Test scheme ( create / change )” window.

TEST SCHEME (Create/ Change) x
Article Number Art_0716 I Test scheme for oK
Article Name | shaft |ComGage Compact ﬂ Cancel
Hardware Connections Setup Documentation Ix [ Qx f Rx Setup —
Special settings Setup Reference Information Setup | Help
0| & | ¥
CHARACTERISTICS : Drawing data Statistics J J J
No. | Mame Nominal usL ucL Lo LSL Unit Mea. Inputs Mode 1. Master | 2. Master
c2 Diameter 2 16 0.1 0.075 -0.075 0.1 mm M12 Gauge T...
| 2 =
TEST STEPS: Sequence Digital Outputs Additional settings J J m J ﬂ’_
iew of di jindow : v
No. | TestStep Function Save the characteristics | Adjust the characteri... PRl E L A TR
52 Collect diameter 2 c2 -
53 Result window - st mesumg valeby gaigeddsley
Programme display window
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Creation of both characteristics for measuring two diameters ( see brief overview - page 9) :

DRAWING DATA (Characteristic-Programming }
Article Number | A1t_0716 Auticle Name Shatt
Char. Mumber C1 Characteristic name |D‘amg|g,1
CHARACTERISTIC DATA FROM THE DRAWING
Uik [ =l
Mominal size [z
e e 21 I<-- ﬂ The diameter is transmitted by data
pper contraling limi 752 of LISL ~ 1 i
———) ETE = key ( gauge triggered mode ) of radio
Lower spezification limit (L5L) |.m |<,, j module W|th addr. 12 ( M 12 )'
MEA. VALUE COLLECTION The zero adjustment does not occur
Measurement inputs |M12 Setup . . .
Messrenentede £ Trapeed = in software but directly on calliper —
SO no master values are Input.
ADJUSTMENT OF THE CHARACTERISTIC
1. Master value [ |
2, Master value [~ |

Fisference test oK Cancel Help |

DRAWING DATA (Characteristic-Programming )
Article Number | Art_0716 Adticle Name Shaft
Char. Number | C2 Charasteristic neme — [Diameter 2

CHARACTERISTIC DATA FROM THE DRAWING
Urit |mm ﬂ|
Neminal s2= 15 The diameter is transmitted by data

Upper spezification limit (USL) [p 1 - = .
Upper controliing limit (UCL) I I;y/: of USL j key ( gauge trlggered mOde ) Of
Loveer cortroling fmil (LCL) | [795% of 5L = same radio module.

Laower spezification limit [LSL] |,g1 |<__ j

The zero adjustment does not occur
Mesaunent et [T — in software but directly on calliper —
S0 no master values are input.

MEA. VALIE COLLECTION

Measurement mode

E

| Gauge Triggered

ADJUSTMENT OF THE CHARACTERISTIC
1. Master value [~ |

2. Master value [ |

Reference test oK Cancel ‘ Help |

Creation of a test step for collecting diameter 1 ( see brief overview - page 10 ) :

|Cha|acleristic 1 --» collection by data key j

SEQUENCE (Test Step-Programming ) (mE3a]

Article Mumber Art_0716 Article Name | Shaft

Test Step Murber | 51

Test Step Function |Co|\ect diameter 1 J

PROGRAMMING OF SELECTED FUNCTIOMN

Save measured values - Function Save measured values

Delete last saved measured valug

Save measured values on disk Characteristic selection Function key

Charge to et test step J [v C1- Diameter 1 | . j

Repeat last test step [T C2- Diameter 2 Hand/Footswitch

Adjustrent ¢ Calibration P | j#
- Dig. Input
- | j Info
- Ewent
-
-

r | Allan | Alloff | K. Cancel |

Function Function key | Hand/Foots... Dig. Input Ewent FP
Sa asured val

3 —

5 S -+ collection by d... B
Change to next test step Characteristic 1 --» collection by d... 12

EAEd

~ | |

On transmission of a measuring value by data key of the radio module or calliper the received measuring
value is automatically stored for characteristic C1. Then ComGage automatically switches to the next test
step for collection of characteristic C2.
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Creation of the following display window for test step S1 :
&= 1BR “ComGage BEX]

Els  Adjustment  Options  Help

Test Order H’"l b‘ @‘ﬁ‘m‘ﬂl X‘
Step 51 Collect diameter 1

s o ] ) | ] | el @l 9] |

Yalue Displays

k3.8

il

o
3
o
2

e

Lx_x\"

Transmit measuring value by gauge data key

Additional Elements
Characterislics

Diameter 1
Diameter 2

Exit

Generate Window Contents automaticaly | Copy window contents Assign all display slements | _Color | Size |

Menu : Test Scheme [ Create/Change | Auticle © At_0716 { Shaft | User - admin

Creation of a second test step for collecting diameter 2 ( see brief overview - page 10) :

SEQUENCE (TestStep-Programming ) (23]
Aticle Murnber A_0716 Article Namne | Shaft
Test Step Mumber | 52
Test Step Function |Collect diameter 2 J
PROGRAMMING OF SELECTED FUNCTION
Save measured values - Function Sawve measured values
Dielete last saved measured value
Save measured values on disk Characteristic selection Function key
Change to next test step J ™ C1 - Diameter 1 | - j
Fiepeat last test step ¥ CZ2 - Diameter 2 Hand/Footswitch
Adjustrent / Calibration :: | j#
- Dig. [nput
m | j Info
r Ewent
u |Characteristic 2 - collection by data key j
<=
r | Mon | mror | Cancel |
Function Function key | Hand/Foots... Dig. Input Event
s I R R [ 3
Delete last saved measured value © C1 F10 7
Change to next test step Characteristic 2 -» collection by d.. 12
Fepeat last test step F10 13
r | | |

On transmission of a measuring value by data key of the radio module or calliper the received measuring
value is automatically stored for characteristic C2. Then ComGage automatically switches to the next test
step. On pressing the F10 - key the last measuring value of characteristic C1 is deleted and ComGage
returns to the previous test step for new measurement of characteristic C1.
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Creation of the following display window for test step S2 :

&= 1BR - ComGage
File

=g

Adjustment  Options  Help

Test Ok 53] | | <
Step 82

s o ] ) | ] | ]l @S] | B

Collect diameter 2

Walue Displays

3
i
5

3
=

2
2

4 g
- = =
-

«
2
3
o
K]
s
&

Diameter 1 [mm]

e

5

12303 /

£3

Additional Elements
Characteristics

Diameter 1
Diameter 2

Transmit measuring value by gauge data key

F10=Collect value of characteristic 1 again

Generate Window Contents automaticaly |

Ar_0716 [ Shaft)

Exit

Copy window contents Assign all display slements | _Color | Size |

Menu : Test Scheme [ Create/Change | Aiticle User : admin

Creation of a third test step for displaying the collected measuring results of diameter 1 and diameter 2 :

Fepeat last test step

[V C2-Diameter 2

Hand/Faotzwitch

SEQUENCE (TestStep-Programming ) (23]
Aticle Mumber Ar_07T16 Article Name | Shaft

Test Step Mumber | 53

Test Step Function |F|esu|t window J

PROGRAMMING OF SELECTED FUNCTION

Save measured values - Function Delete last saved measured value

Dielete last saved measured value

Save measured values on disk Characteristic selection Function key

Change ta next test step J [~ C1 - Diameter 1 |F‘ID j

Adjustrent / Calibration :: | j#
- Dig. [nput
m | j Info
r Ewent
- - -l

<=

r | Mon | mror | ok | cance |

Function Function key | Hand/Foots... Dig. Input Event FFP

Del =d . fF0 -/ - |- | 7]

Change to next test step F1 12

Fepeat last test step F10 13

=

On pressing the F10 - key the last measuring value of characteristic C2 is deleted and ComGage
returns to the previous test step for new measurement of characteristic C2.
On pressing the F1 - key the measurement of the next component is started.
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Creation of the following display window for test step S3 :
BE)]

&= 1BR - ComGage
Fle  Adjustment  Options  Help

Tt 5] o B @] | o glel@lslx] | g | 2lelrkls)s] | B

Step S3 Result window

Yahue Displays

EERE

o 5 10 158 20 =

N

15,95 /
LsL

15.90

Diameter 2 [mm]

e
0 H 0

F10=Collect value of characteristic 2 again - F1=Next part
# Generate Window Contents automaticaly | Copy window contents Assign all display elements | _Color | Size |

User © admin

Menu © Test Scheme [ Create/Change | Aaticle © At_0718 ( Shaft]

8.3 Example 3 ( Keyboard input, static and dynamic measurements with IMBus )

Basic settings :

Select the menu “Test Scheme [ Create / Change ]” to create a test scheme with article number ,Art_0717¢
and article name “Shaft”. Click on the Setup - button of the option “Hardware Connections” in the program-
ming window of the particular test scheme. As described in chapter 7.2, arrange the hardware configuration
(1 x IMB-im4 ) in the window for configuring the interface and activate the simulation mode ( see also chap-

ter 8.1).

Application :
Collection of several characteristics by different measurement modes or keyboard input.
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Programming the test scheme :

Programming the test scheme is done in the “Test scheme ( create / change )” window.

TEST SCHEME (Create/ Change) e
Article Number Art_0717 | Test scheme for OK
Artide Mame | Shaft |C0mGage Compact j Cancdl
Hardware Connections Setup Documentation Ix f Qx f Rx Setup —
Spedial settings Setup Reference Information Setup | Help
0| &| %
CHARACTERISTICS : Drawing data Statistics | J J J
Mo. | Name Mominal usL ucL LCL L5L Unit Mea. Inputs Mode 1. Master | 2. Master
cz Static measurement 30 0.03 0.0225 -0.0225 -0.03 mm M3 StaticM... 29,999 =
C3 TIR a 0.012 - - a mm M4 TIR {Ma... - -
Cc4 Keyboard 50 0.3 0.225  -0.225 0.3 mm Keyboard Keyboard -— -—
2 D0le| ¥
TEST STEPS: Sequence Digital Qutputs Additional settings | J J J J Jl—
Preview of display window : v
Mo. | Test Step Function Save the characteristics | Adjust the characteri... pay
e | = [
1800 1060 072 (] Je00
1720 072 074 1720
1480 48 1089 1420
1220 1982 1058 3820
1240 1024 1064 1240
L140 114 sz L140
1200 120 g4 L200
620 1168 1033 L&E0
Programme display window |

Creation of the characteristics for the measurements planned ( see brief overview - page 9) :

DRAWING DATA (Characteristic-Programming )

sew |

Article Number | Art_0717 Auticle Name Shatt
Char. Mumber [ C1 Characteristic name |Dala collection by data key
CHARACTERISTIC DATA FROM THE DRAWING
Unit | ]
Mominslsiee 20
Upper speciication Imit (USL] [33 [«
Upper contralling limit (UCL] |75=/= af LISL

[7% of LsL

]
Lowser contralling limit (LCL) |
]

Lawer spezification imit (LSL) [.03

[

Lol el

MEA. WALUE COLLECTION

Measurement inpuis [112

Measurement mode [ gz Triggered

Setup
=

ADJUSTMENT OF THE CHARACTERISTIC

1. Master value [ |

2, Master value [ |

Reference test

o]

Cancel Help |

DRAWING DATA (Characteristic-Programming }

Article Number | Art_0717 Auticle Name Shatt
Char, Number  |C2 Characteristic name |Slatic measuiement
CHARACTERISTIC DATA FROM THE DRAWING
Unit | ]
Mominslsiee [0
Upper specification lmit (USL] 553 [«
Upper contralling limit (UCL] | |75=/= af LISL

[7% of LsL

]
Lowser contralling limit (LCL)
)

Lower spezification limit (LSL] |.g 03

&

Lelleliedied

MEA. VALUE COLLECTION

Measurement inputs |M 3

Setup

M

urement mods |5latic“

ADJUSTMENT OF THE CHARACTERISTIC

1. Master value v 23333

2, Master value [~ |

FReference test

o]

Cancsl Help

The measuring values of characteristic C1
are transmitted by data key of gauge
( gauge triggered mode ).

The measuring values of characteristic C2
are displayed continuously and shall be
stored by function key ( static mode ).

74



Manual ComGage

DRAWING DATA (Characteristic-Programming } E
Article Number | Art_0717 Auticle Name [ Shatt
Cher Number [C3 Characteristic name [Tk
CHARACTERISTIC DATA FROM THE DRAWING . .
Uk [om ]| Sely The TIR measurement of characteristic C3
Homnal = Jo shall be started by function key and
Upper speziication it (USL] [3 72 =

stopped by a second pressing of function

Upper contraliing limit (LICL] off

(KR[N RN X!

J
Lower contaling ik (LCL] af key. The TIR value shall be automatically
Lawer spezification limit (LSL] - .
pealeston i £5H Jo : saved on stopping the dynamic measure-
MEA WVALUE COLLECTION H
Measurement inputs |M4 Setup ment ( dynamlc mode ).
Measiiement mode IDynamic IMeasurement d Setup

1. Master value [ |
2. Master value [~ I

’— ADJUSTMENT OF THE CHARACTERISTIC

Fisference test 0K | Concel Hep |

DRAWING DATA (Characteristic-Programming ) &
aicls Number | At _0717 Aulicle Name | Shatt
Char. Number |04 Charscterlic name. — [Kzyboard

~ CHARACTERISTIC DATA FROM THE DRAWING

Lrit Imm dl Setup

Morminal size lsg— . . .
Upper spezification lmit (USL) [p 3 o - On preSSIng a fUI"ICtIOI"I key the WlndOW
Upper ortoling i 1UCL s H for keyboard input shall be opened.
Lower contralling limit (LCL) 75% of L5L i
Lower spezification limit (LSL) [0 P =l

- MEAVALUE COLLECTION

Measurement inputs IKetha,d ﬂl

1. Master value [T I
2. Master value I [

" ADJUSTMENT OF THE CHARACTERISTIC

Reference test oK I Cancel | Help I

Creation of a test step for data collection ( see brief overview - page 10 ) :

SEQUENCE (TestStep-Programming )

Article Mumber [ 0717 Aiticle Name: | Shaft
Test Step Number |51

Test Step Function |Data Callection

LIST OF FUMCTIONS PROGRAMMING OF SELECTED FUNCTIOM
Save measued valugs - Function | Save measured values
Delete lazt zaved measured walue
Save measured valuss on disk Characteristic: selection Functian key
Change to next test step ~| I¥ C1-Data collection by data key I LI
Fepeat last test step [~ C2- Static measurement Hand/Foatswitch

Adustrment # Calibration I” C3-TIR I dﬂl
I C4-Keyboard Dig. Input

E =1 e |
Event

ICharaclerislic‘I --» collection by data key LI

Drynamic measurement ondaff

Input of values by kepboard

=HENEE]E

™ Espert mode New | Mon | e | 0K | Cancel |

LIST OF CREATED FUWCTIONS

Function | Function key | Hand/Foots... | Dig. [nput | Event | FF'| Edit
Dipnamic meazurement ondaff - C3 F2 1 |
Input of values by keyboard : C4 F3

Adust / Calibration : C2 F10

===
Save measued values . C2 F1
Save measured values : C3

™ In this test step the reference information are requested | 0k, I Cancel | Help |

- All measuring values of characteristic C1 transmitted by data key of gauge are saved in file.
- On pressing the F1 - key the measuring values of characteristic C2 are saved in file.

75



Manual ComGage

- On pressing the F2 - key the dynamic measurement of characteristic C3 is started or stopped.
On stopping the dynamic measurement the found TIR value is automatically saved in file.

- On pressing the F3 - key the window for input of characteristic C4 by keyboard is opened.

- On pressing the F10 - key the characteristic C2 is calibrated.

Finally, the display window for the test step must be created :

[~ IBR ComGage BEX]

Fie  Adjustment  Options  Help

o e Bl @ ] | e e x| | e sl | @]

Step §1 Data Collection
Walue Displays
Dara collection by dats key [mm] Static measurement [mm] off TIR [mm] Keyboard [mm]
o A o A
M e cdaeeis (o ool e(e oeeee e e
. 1 1 o o A O O W A O
- - e -t - - -y - e -t - -
SPC-Displays 572 20,2240 =] 572 30,0234 ] 572 0.0106 | 57 = 50,2340 |
= s8> 198619 s9-» 299061 s 0002 s9--  aggers
25} R s3.- e s3.-  ooois s3> a9
— G-> 19657 &> 298657 &> -noooe .- ases7s
E- [ €1 000 [ —— . 0.0087 £1.-  sooseo
R | = 62> noam 62> 30004 62> oooss 62>  sogas
D 63> zooem 63.>  =00080 63> ooo7z 63.>  sogeo
64> om0 6a.> 30003 4. ooos 9. soaao
Al €' 65> 133700 65-= 29890 65> 00054 65> 430
5> =001z e5->  a00012 e5->  ooos e->  snoiz
Characteristics E7 > 20,1020 E7 - 300102 E7 - 0.0020 E7 - 50,4020
Dcta colleebon b ch 6> 204080 s> 200108 e 00081 &>  soa0m
Static measurement 63 .= 201560 £3-= 300156 B3 0.0091 £3-= 501560
TR 70> 19909 .- z9mm - ooos .- assos
Keyboard T 199159 71 23,3915 7 0.0043 kY 439159
72> 0zam 72> ;0020 72> omos 72> sozam
73 133679 7> 29987 7> ogo: 7> assers
E 7a 1a7em e mems 74> ooms 74 a3
S s 1msen € 7s->  2ame3 5. -noooy 7S5.s  ageed
¥ oren 20040 £ o= 300042 = 00088 o~ e-x 500420
7 7> aosa % 77> 00054 _ 7 ooom S smse
Yo ke § 78 300086 e 00073 = 78-- 500660
ﬁ 7%= 20,0420 Z G- 30,0042 ;‘ - 0.0088 é G- 50,0420
5ens 190 § e 200w £ o> oooss £ owoe  assen
£ e o S ooms o ooves Eon oo
T s> 20108 - . 0081 s2.-  soaoeo
2 es it [P e oo ee =01t
8 sa.>  20aem; 84.> 300152 84> 00092 s4.>  sos20
65> 199153 8-> 9915 es->  oooe B5.>  assis
B> 193213 8-> 298%1 B> 0004 8-> 4g2s
e7-> 202480 a7-> 300246 &7 oo &7->  so2dE0
o> 19730 e@-- 20907 - 00034 e-» 498739
8-> 19705 8-> 299789 e 000 8-> ag70%9
s> 196699 w0-> 29869 s> -oooos s> aseess
a1->  0gam0 s> ;n00ss o= oooss a1 sogam
2> 0060 2> 300080 2> o7 2> sogeo
s> mow $.> ;00072 s> oo #.>  somm
s> zodE0 . 300048 s4.>  oooss s0.0480 o
s 1990 s z9mn s oo P Fi=Save characteristic 2
%> g2 s-> 300024 s->  oa0se s0.0240
97> 20l &7-> 0014 &= oooE s0.1140 0] 4 5
5D B F2=Control characteristic 3
99> 204680 s 20018 s o00m s0.680 —
< > 100-= 199219 = 100-» 298921 = 1002 0.0044 = 43.3219 = F3:Input charactenshc 4
& | = = I
Generate Window Contents automatically | Copy window contents Assign all display elements | _Color | Size |
Meria : Test Gcheme [ Creale/Changs | Afcle  ALUTI7 (Shati] User : adnin
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Starting the test scheme ( measuring )

This menu is intended for testing the function of the test scheme before you create the test orders.

The measurement values you have collected in this menu are not saved and get lost, when you stop meas-

urement operation.

k=
You start the test scheme by clicking the File / Test Scheme / Start menu ( Button : —I ).

After you have selected the menu you must select the test scheme / test schemes you want to start. You can

easily find a specific test scheme among lots of existing test schemes by using the search function :

Filename: ‘ State: Size Date |

03_523 09100580 F- 01 Test Scheme 8EER0 03/19/2012 ﬂ

04_523 0970 0030 F- 01 Test Scheme 8E6E0 05/04/2012 J

05_523 09100330 F- 02 Test Scheme 86680 08/28/2012

0B-3600 Test Scheme 46480 0E/25/2012

OE1211 Test Scheme E2500 06/25/2012

1 Test Scheme 41000 09/12/202

1108220 Test Scheme 58000 12/06/2011

102023 Test Scheme 53300 ng/12/2012

105220 Test Scheme 52400 06/14/2011

1087 301 283 Test Scheme 254080 n3/1/2mz2

1087 301 283_TEST_IME Test Scheme 254080 05/11/2012

123456789 Test Scheme 36400 mA6/2012

1315304 004 Test Scheme 157500 11/30/2011

1327 303 031 Test Scheme 192500 05/05/2012

1328312019 Test Scheme 351040 03/15/2011

1328332045 Test Scheme 188500 01/18/202

1328 332 45 5PC Test Scheme 226000 01/18/2012

1328332 045 SPC_TEST Test Scheme 138500 104312011

1328 332 045 SPC_TEST W2 Test Scheme 198700 11/m/2011

1EFORD544312322M Test Scheme 27000 0441772012

1731105_GDAU3F0 Test Scheme 182100 039/06/2012

1732554 Test Scheme 210200 05/08/2012 j
Search function [ | Cancsl | Help |

In this menu it is possible to start up to 10 test schemes at the same time.

After the start of a test scheme ComGage automatically assigns one of the keys 0 ... 9 to the test scheme.

‘._ IBR - ComGage

=

Elle  Adjustment  Options  Help

Test Drder @lb‘g‘ﬁ‘m‘ﬂlx‘

T b |lElx) | @ | Ele|mwels] | @

Callection of measuring values

Save measured values Dismerar 1 [mm] Diameter { [mm]
005 a0 s .00z T 000 a0t 002 o 004 005
- """ | \ ARV [5/ |
Adustment ¢ Calibration ' ' ' ' ' ' ' ' ' '
Change to next test step a|ie @ @ =
Test schemes

Exit
Cloge all

Gi

ameter 2 [mm]

Diamear 2 [mm]

.04 003 -0.02 001 000

Menu : Test Scheme: [ Start ]

Atticle © ART_0715 [ Shaft]

User : admin

77



Manual ComGage

1.) Starting an additional test scheme
You can start an additional test scheme by clicking the File / Test Scheme / Start menu

b=
( Button: —I ). One of the keys 0 ... 9 is then automatically assigned to the test scheme.

2.) List of started test schemes

The started test schemes and their keys 0 ... 9 are shown in following list :

Test zchemes

[D]ART_O715
[1]&RT_OF1E

[Amlm i i p A B PR SN ]

The number left of the article number ( e.g. [0] ) informs you which key you must press to start
measuring with the particular test scheme. By clicking on the test scheme it is automatically started.

3.) Closing of one test scheme or all test schemes

By clicking the Exit - Button you can close the currently measuring test scheme.
By clicking the Close all - Button you can close all started test schemes.

Exit |

Cloze all |

When all test schemes are closed the menu is left automatically.

4.) Buttons

The buttons are assigned to a function in the test scheme for execution of that particular function
( see chapter 7.9).

Save measured values

Adjustrient / Calibration

Change to next test step

5.) Adjustment Button

By clicking the following button in the menu bar you can open the window
mechanical adjustment of inductive probes. ( See chapter 14.1 for menu description )

I
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6.)

7)

8.)

Saving values

If a measurement value is outside the plausibility limits, then the following window is displayed.

Attention

Characteristic1 ( Diameter 1) is outside of the
plausibility limits | Do you want to save the value 7

Cancel

By clicking the Cancel - button the measurement value is rejected, i.e. it is not saved.

I When this window is open, ComGage stops further measuring until the window is closed.

Deleting values

If the operator has done a faulty measurement, he can delete the wrong measurement values of the last
component and can repeat the measurement. But he cannot delete the measurement values of previous-
ly measured components.

Zero adjustment and gauge calibration

If the programmed condition for execution of the function “Adjustment / Calibration” is fulfilled, then a
zero adjustment or gauge calibration is executed.

On zero adjustment the programmed master values are adopted as measurement values of the
particular characteristics.

You must provide a numeric display in the display window of your test step in order to execute a gauge
calibration with 2 masters. On gauge calibration the measured value is stored as first master value as
soon as the programmed condition for execution of the function “Adjustment / Calibration” is fulfilled the
first time. Afterwards the numeric display alternately indicates “Cal” and the measured value. As soon as
the programmed condition for execution of the function “Adjustment / Calibration” is fulfilled the second
time, the measurement value of the second master is adopted and the corresponding parameters

( offset and factor ) are calculated. The gauge calibration is completed.

So you must insert the first master into the fixture before the first fulfilment of the programmed condition
for execution of the function “Adjustment / Calibration” and the second master before the second fulfil-
ment of the programmed condition for execution of the function “Adjustment / Calibration”.

Merkmal 1 [mm] Merkmal 1 [mm]

=':|.I_= I I_: I_: < ~ ;

9.) Keys
The following function keys are available for operating the measurement mode :

Key Function
TAB, + Moves the cursor from button to button
SPACEBAR, ENTER | Presses the selected button
F1, F2, ... The functions of the function keys are defined in the test scheme
/ Switches the window to full screen mode and back to normal mode
Cursor Scrolling within the statistical display elements ( with scrollbar )
0..9 Selection of a test scheme
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10.

10.1

10.2

10.3

Additional test scheme menus

Convert

By clicking the File / Test Scheme / Convert menu ( Button : El ) you can convert your test scheme
into a Word-file for documentation purposes. At first you must select the test scheme, which you want to
convert. You can easily find a specific test scheme among lots of existing test schemes by using the search
function. At the beginning of the conversion process the message shown below will appear.

1 The test scheme will be saved as Word-file { *.doc ), ComGage controls MS-Word in background For generating the Word-file, Because of this MS-wWord
2000 [ ¥P j 2003 [ ... must be installed on the PC.

Duplicate

By clicking the File / Test Scheme / Duplicate menu ( Button : ) you can duplicate a test scheme.

At first you must select the test scheme, which you want to duplicate. You can easily find a specific test
scheme among lots of existing test schemes by using the search function. After this you have to enter the ar-
ticle number of the new test scheme and at last you can modify the test scheme settings ( see chapter 7 for
details ).

Delete

By clicking the File / Test Scheme / Delete menu ( Button : il ) you can delete one or more test
schemes. You can easily find a specific test scheme among lots of existing test schemes by using the search
function. After selecting the test schemes which are to be deleted, you can delete them by clicking the OK -
button. Prior to deletion you must however confirm a warning message in order to avoid deleting

by mistake.
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11.

Creating a test order

A test order serves to assigh measurement and test data to the corresponding production lots or customer
orders.

At first the data of the test order head must be entered and then the test scheme of the component you want
to produce and test is selected.

=
In the File / Test Order / Create & Change menu ( Button : —I ) test orders can be programmed. For that,
the window shown below is opened.

Test Order
ORDER DATA
Order Mumber |Drder 1234
Article Murnber |.r-\rt_D?1 5
Marne |Shaft
[uartity |‘| Qooo Feference |nformation |

ORDER DOCUMENTATION

Order Text Sample test order

Creation Date 27 11.2009 Created by ||__ Hedke

Mest = | (1]4 | Cancel Help

At first you have to enter the Order Number. If you input an existing Order Number you can modify the
particular test order, otherwise you create a new one.

A data path can be entered preceding the order number. This entered data path is relative to the data
directory ( see chapter 6.4 ) and must already exist. ComGage does not create any new subdirectories.
(Example : Machine 1\Art-1234 - The test order Art-1234 is created in the subdirectory Machine 1)

The next step is the selection of the test scheme. ( Component you want to produce and measure. )
The field “Name” is thereby automatically filled with the information from the test scheme.

Il Attention : When you have created a test order, the test scheme assigned to it can only be modified by
clicking the Update - button. It is not possible to assign another test scheme to the test order
at any later time.

So you should at first test the test scheme, before assigning it to a test order.

On updating the test scheme of an existing test order ComGage displays the dialog window
shown below to ask, if the calibration data of the existing test order is to be kept. If not, this
data will be overwritten with the calibration data of the test scheme.

Update test scheme of existing test order

& Do you want to keep the calibration data of the existing test order ?
' Select 'No' to overwrite the calibration data of the test order with the
calibration data of the test scheme !

Nein
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On creating a test order, you can make the following entries :

1.) Quantity ( Number of components you have to produce [ depends on the customer’s order ],
this entry field may optionally remain empty. When the order quantity is reached a warning
message pops up, but you can continue measuring further components )

2.) Order Text ( Free editable text field for documentation of the test order )

3.) Creation Date ( Creation date of the test order)

4.) Created by ( Name of the operator, who created the test order )

By clicking the NEXT> - Button the settings of the current test order are saved and you can go on creating
the next test order.

By clicking the Reference Information - button the window for selecting the reference information
assigned to request in the test order is opened :

Reference Information

Order Mumber |Drder 1234

by companent REFEREMCE IMFORMATION

. Customer 0o - Customer 1 ﬂJ
Characteristics oot - Customer 1

Diameter 1 ooz - Cugtomer 2

Diamneter 2 ooz - Custamer 3 -
| =
| =
| =
| =
| [
| [
| =
| [
| -
| =
|
| [

0k, | Cancel | Help |

In this window a data set must be selected or input for all reference information, which are activated in the
ComGage menu “Options / Reference Information” and set to the option “on creation of test order”.

The entry by component in the left column says that this reference information is assigned to all
characteristics. After that you can select or input the reference information for each characteristic. In order to
do so, please select the particular characteristic in the left column and programme its reference information.
The programming and activating of the reference information for the test order is described in chapter 6.6.

Note : Once you have started to collect measurement data with a test order, you cannot change the
reference information of this test order any more.
If reference information is to be requested at every beginning of measurement operation, it must
have the mode ‘on starting the measurement’ assigned to it in the “Options / Reference Information”
menu ( see chapter 6.6).
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12.

Starting the test order ( measuring )

This menu contains the measurement mode of ComGage.

In this menu it is possible to start up to 10 test orders at the same time ( for different production lines ).
After the start of a test order ComGage automatically assigns one of the keys 0...9 to the test order.

If an operator has to measure a component, he can select his test order by one of the keys 0...9 and can
measure his sample. After this a second operator from a second production line can measure his
component after by pressing the key assigned to his test order.

b=
A test order can be started by clicking the File / Test Order / Start menu ( Button : —I ).

After you have selected the menu you must select the test order / test orders you want to start. You can easi-
ly find a specific test order among lots of existing test orders by using the search function :

Test Orders

Filename | State: Size | Date |

1327 303 031 open 12853754 07/05/2012 J

B

Search function | | Cancel ‘ Help ‘

On the start of a test order, the reference information which has the mode ‘on starting the measurement’ as-
signed to it, is requested :

Reference Information
Order Mumber |ORDER 12345
IW REFERENCE INFORMATION
o Manufacturer |DD1 - Manufacturer 1 j J
Characteristics
Diameter 1 | J
Diarneter 2 | J
| I~
| I~
| I~
| [~
| I~
| I~
| I~
| I~
| [~
Batch # Serial Mumber |-| ARR9ET J
|
! =
,Tl Cancel | Help |

For documentation of the window : See previous page.
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After starting a test order, the main window of the measurement mode is opened as shown below.

- 1BR ComGage L=s

Eile  Adjustment  Options  Help

e ] o ] o ¢ | "o el ] | ) | ) el ] | )

Callection of measuring values

Save measured valuss Dismazar 1] Diamerer L]
— el 005 004 s .00z 001 000 a0t 002 003 004 005

- i ARV | MAVANA. AN
Adiustment / Calibration

. - e e 6 .
Change to nest test step. -'- - e =
Test orders
0] 0RDER 12345
1]0RDER AECD
2]
3]
4]
5]
5]
7]
8]
3]

Exit

Close

p—— Py e 2Tl
o 002
ai|e & e

Mera © Test Drcer [ Start | Ouder - ORDER 12345 ¢ Arice + A_0715 (Shatt] User : admin

1.) Starting an additional test order
You can start an additional test order by clicking the File / Test Order / Start menu

B
( Button: —I ). One of the keys 0 ... 9 is then automatically assigned to the test order.

2.) List of started test orders
The started test orders and their keys 0 ... 9 are shown in following list :

Test arders

[0]ORDER 12345
]ARDER ABCD

[1
[2
[3
[4]..
[5]..
[E
[7
[
[3

The number left of the order number ( e.g. [0] ) informs you which key you must press to start
measuring with the particular test order. By clicking on the test order it is automatically started.
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3.) Closing of one test order or all test orders

4.)

5)

6.)

By clicking the Exit - Button you can close the currently measuring test order.
By clicking the Close all - Button you can close all started test orders.

Exit |

Cloge all |

When all test orders are closed the menu is left automatically.
Buttons

The buttons are assigned to a function in the test scheme for execution of that particular function
(' see chapter 7.9).

Save measured values

Adjustment / Calibration

]

Change to nest test step

I

Adjustment Button

By clicking the following button in the menu bar you can open the window
mechanical adjustment of inductive probes. ( See chapter 14.1 for menu description )

I

Saving values

If a measurement value is outside the plausibility limits, then the following window opens.

Attention

Characteristic 1 ( Diameter 1) is outside of the
plausibility limits | Do you want to save the value 7

Cancel

By clicking the Cancel - button the measurement value is rejected, i.e. it is not saved.

I When this window is open, ComGage stops further measuring until the window is closed.
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7))

8.)

If you have activated Events and Actions ( see chapters 6.6 and 7.7 ) and the measurement value is out
of range or a sample violation has occurred, then you must select the event causing the measurement to
run out of range or the violation of the sample ( e.g. defective tool, ... ) and the corrective actions that
have been taken ( e.g. the supervisor was called, ... ).

A multiple choice is possible.

Assign event & action
Art_0715: Diameter1 (1 / 2 ) |
m usL 180300
T e =i I . [y —— ‘=« = | Mom 18,0000
. LsL 17,5700
N 1
+MG 1
E H ; H H ; ; ; ] .
PRV AR S SR S PR S T SR S P 100000
*q 139389
Max 19.9989
Min 1993839
| R 0.0000
FEY 7 I A S O R A 5
] H H H H : H : cm
Crak
<p
cpk
LB s SELEEEEEEE s SEEEEE T F  EECEEEEEE RN EEEEEEREEEEN P
b H : H H : : e
ey T==mEEee B = s e e e LS
[ T T T S S T S T T N S S A B R RO [ A T T A B |
5 10 15 20 S 0 5 10
Yalue | Everts Action
| 19.9989 oo - Defective tool 001 ..zl sunervisor
o0z - false machine settings [[1] - readjust machine
o0z - diill out of tolerance {11} - exchange tool
S pecification limit wialation by
o0ne: measuring alue
™ Da pou want to assign the selected event / action to all characteristics 7

Deleting values

If the operator has done a faulty measurement, he can delete the wrong measurement values of the last
component and can repeat the measurement. But he cannot delete the measurement values of previous-
ly measured components.

Zero adjustment and gauge calibration

If the programmed condition for execution of the function “Adjustment / Calibration” is fulfilled, then a
zero adjustment or gauge calibration is executed.

On zero adjustment the programmed master values are adopted as measurement values of the
particular characteristics.

You must provide a numeric display in the display window of your test step in order to execute a gauge
calibration with 2 masters. On gauge calibration the measured value is stored as first master value as
soon as the programmed condition for execution of the function “Adjustment / Calibration” is fulfilled the
first time. Afterwards the numeric display alternately indicates “Cal” and the measured value. As soon as
the programmed condition for execution of the function “Adjustment / Calibration” is fulfilled the second
time, the measurement value of the second master is adopted and the corresponding parameters

( offset and factor ) are calculated. The gauge calibration is completed.

So you must insert the first master into the fixture before the first fulfilment of the programmed condition
for execution of the function “Adjustment / Calibration” and the second master before the second fulfil-
ment of the programmed condition for execution of the function “Adjustment / Calibration”.

Merkmal 1 [mm] Merkmal 1 [mm]
'-“ ".“ “.'

' '- -| -| -| -| < > a
) o o a

87



Manual

ComGage

9.) Keys

The following function keys are available for operating the measurement mode :

Key Function

TAB, + Moves the cursor from button to button

SPACEBAR, ENTER | Presses the selected button

F1, F2, ... The functions of the function keys are defined in the test scheme

/ Switches the window to full screen mode and back to normal mode
Cursor Scrolling within the statistical display elements ( with scrollbar )
0...9 Selection of a test order

* Look at, change and delete measuring values

10.) Full Screen Mode

Example of full screen mode :

Order : ORDER 12AB / Article :

IBR - ComGage -

Art_0715 (Shaft) / Collection of measuring values

Diamater 1 [mm]

008

004 003

002 001

Diemeter 1 [mm]
XS

! 001 0.0z 003 004 008
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11.) Look at, change and delete measuring values

By pressing the * - key the Look at, change and delete measuring values menu is opened.

Look at, change and delete measuring values
Art_0715: Diameter1 (1 f 2 ) il
T - H H UsL 20,0200

T Mom 20,0000
3 L5L 12,9700

20,02 s e NN e - -

3 +NG 0
11T R LT T T B S e -
3 P 0,0000

20,00 —fs e ap b e zp e aa Py ®q 19,9990

3 Max 199930

R R R e Iy Min 13,3988

3 R 0.0002

B R e R L R R S 0.0001

] zm 161.29

MEETG . . . . . s [ omk 1sses

B T T T T T O S T O SO T S SO SO T S A S R B T PO e | Se 160,38

25 =0 == 40 45 0 5 10 15 20 25 20 35 40 45 Cpk 154,20

|aut0 j|25 j | Exit | Frint | Create Bitmap | Edit | Delete

Mo. | Walue | Date | Customer | Supplier | M anufacturer | Machine |

34 19.999 15:07:05-11/27/2009 |Kunde 1 Manufacturer 1 21 j
i) 19.9389 15:07:06 - 11/27/2009 |Kunde 1 Manufacturer 1 21
3k 19.9389 15:07:06 - 11/27/2009 |Kunde 1 Manufacturer 1 21
7 19.9389 15:07:06 - 11/27/2009 |Kunde 1 Manufacturer 1 21
3 19.9389 15:07:06 - 11/27/2009 |Kunde 1 Manufacturer 1 21
A 19.9988 15:07:06 - 11/27/2009 |Kunde 1 Manufacturer 1 21
40 19.999 15:07:06 - 11/27/2009 |Kunde 1 Manufacturer 1 21
41 19.999 15:07:07 -11/27/2009 |Kunde 1 Manufacturer 1 21
42 19.9389 15:07:07 -11/27/2009 |Kunde 1 Manufacturer 1 21
43 19.9389 15:07:07 -11/27/2009 |Kunde 1 Manufacturer 1 21
44 19.9389 15:07:07 -11/27/2009 |Kunde 1 Manufacturer 1 21
45 159.939 15:07:07 - 11/27/2009 |Kunde 1 I anufacturer 1 21
46 159.939 15:07:07 - 11/27/2009  |Kunde 1 Manufacturer 1 21 :‘
< L

You can select the characteristic by clicking the arrow - buttons in the upper right window corner.

By pressing the cursor keys left and right you can scroll in the run chart / control chart of the current
characteristic and have the reference information of the currently selected measurement value
displayed. The cursor keys up and down can be used to scroll in the measuring value / reference infor-
mation table.

Additionally the most important statistical data and a histogram of the current characteristic are shown.

By the left hand dropdown field ( standard entry : auto ) you can select which chart type is to be used
for displaying the run chart / control chart.

By the right hand dropdown field ( standard entry : 25 ) you can select how many measurement
values are to be displayed in the run chart / control chart.

By clicking the EXxit - button you can exit the Look at, change and delete measuring values menu.
The window will then be closed automatically.

By clicking the Print - button you can generate a print-out of the run chart / control chart and the
histogram of the current characteristic.

By clicking the Create Bitmap - button you can generate and save a bitmap picture of the run chart / con-
trol chart and the histogram of the current characteristic. An example is shown below.

Ar_0715: Diameter1 (1 /2 ) |

UsL 200300
Nam 20,0000
Lst 193700
N 45
NG 0
NG o
P 0.0000
%q 134930
Max 199990
min 199988
3 0.0002
s 0.0001
B cm 16129
Lo | emk 155.68
< 160,38
cpk. 154.80

N
8

N
8

2001

20.00

9

[ T T T S R S T S R A S R T T R S B R T g pngnn
25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
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By clicking the Edit - button the current measurement value can be modified.
Before, the entry of a password is requested.

Note : The Password for editing is “sval”.

Look at, change and delete measuring values
Characteristic Diameter 1 “Walue Mr. 45
Value [19.399 ‘
Customer IKumde 1 ~| o]
Supplier I ;I
Manufacturer IManufacturer 1 =l
Machine |21 LI
Ewvents I ;I
[ -l
| =
| =
| =
| =
| =
| e
Batch / Serial Mumber |1 ARRIAT -
| |
| -
Ok I Cancel | Help I

By clicking the Delete - button the current measurement value can be deleted.
Before, the entry of a password is requested.

Note: The Password for deleting is “sval”.
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13.
13.1

13.2

Additional test order menus

Close

By clicking the File / Test Order / Close menu ( Button : EI ) you can close a test order

(when all components are produced ). You can easily find a specific test order among lots of existing
test orders by using the search function. Test orders which you have closed cannot be used for further
measurements anymore, but they can be analysed or converted to different formats.

Note : On closing a test order the file extension is renamed from *.rto to *.cto. You can simply rename the file
extension from *.cto back to *.rto by using the Windows Explorer in order to reactivate the test order.

Print

By clicking the File / Test Order / Print menu ( Button : él ) you can print the collected measurement val-
ues of a test order in tabular form. You can easily find a specific test order among lots of existing test

orders by using the search function. After selection of the test order, you select which characteristics shall be
printed. At last you have to select the printer.
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13.3 Analyse

In the File / Test Order / Analyse menu ( Button ; @) you can analyse the measured values of a test
order. You can easily find a specific test order among lots of existing test orders by using the search function.
First of all you can select filters for the data you want to analyse ( display of date and time occurs in the for-

mat determined by the Windows region settings ) :

Input of measurement value filters
Order Number ORDER 12345 Article Number Ar_0715

Name Shaft

Time space ‘ = until =
Custamer ‘ j
Supplier ‘ =
Manutacturer ‘ j
Machine [~ |
Events ‘ j
Batch / Serial Number ‘ j
Action ‘ j

i3 Cancel | Hits |

After clicking the OK - button the analysis window is opened, as shown below.

Analysation of test order
Art_0715: Diameter1 (1 / 2 )
N 45
+NG o
NG o
P 0,0000
g 19,3930
Max 19,9990
Min 19,9988
R 0,000z
s 0,0001
= <m 161.29
7 Crk 15568
= cp 16038
- |||||I|||||I|||||I|||||I||| |I|||||I|||||I|||||I|||||I|| ||||||I|||||I|||||I||||i||||i||||i||||l|||||l|||||I||||| Cpk 154,20
£ 10 15 20 25 20 ! 40 45 0 5 10 15 20 25 30 35 40 45
Art_0715: Diameter2 (2 / 2 )
16.03 . i
+NG o
16.02 -NG o
P 0,0000
1601 Hq 1£.,0007
Max 150007
i Min 16,0008
BEns R 0,0001
s 0,0000
15,98 5 <m 485,08
3] Cmk 473,85
1537 cp 479,28
- |||||I|||||I|||||I|||||I||| |I|||||I|||||I|||||I|||||I|| ||||||I|||||I|||||I||||i||||i||||i||||l|||||l|||||I||||| Cpk 468,78
£ 10 15 20 25 20 ! 40 45 0 5 10 15 20 25 30 35 40 45
-
|aut0 j Analyze | Print | Dizplay window | Exit |

You can scroll through the individual characteristics by using the scrollbar at the right window side.

By the left hand dropdown field ( standard entry : auto ) you can select which chart type is to be used for
displaying the run chart / control chart.

By clicking the Analyse - button you can open the Look at, change and delete measuring values menu
( see description in chapter 12.11).

By clicking the Print - button you can generate a print-out of the run charts / control charts and the
histograms of the current test order.
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By clicking the Display window - button the measurement windows are opened in full screen mode ( without
measuring ). By pressing the PgUp and PgDn keys you can switch to the SPC windows that have been de-
fined in the test scheme. In doing so, the statistical displays contain the saved measured values of the test
order, whereupon the filters selected at the beginning of the analysis are active.

IBR - ComGage -> [ Collection of measuring values

Diamerer 1 [mm] Diameter 1 [mm]

008 004 0.03 -0.02 001 000 001

003 004 005

002

Dismeter 2 [mm]
a0

0,05 004 0.03 -0.02 001 o

By pressing the P key you can print the window contents. You can exit the full screen mode by pressing the
ESC key. ComGage then returns to the previous window.

By clicking the Exit - button you can exit the Analysation of test order menu.
The window will then be closed automatically.
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13.4

135

Convert

By clicking the File / Test Order / Convert menu ( Button : El ) you can convert the measurement
values of a test order into a different format. You can easily find a specific test order among lots of existing
test orders by using the search function. After selecting the test order you want to convert in the selection
window, the window shown below is opened :

F= oy

Convert one Test Order
File Format | DDAS-Format [
Output File C:vComGagesORDER 12345.dig

(1] 4 | Cancel Help

Now you can select the desired file format. On selecting the Excel format you can activate an additional
filter for the measurement values. Then the output file is displayed including the path information. This
automatically suggested path and file name can be edited by the user. By clicking the OK - button the
conversion is triggered.

Delete

By clicking the File / Test Order / Delete menu ( Button : il ) you can delete one or more test orders.
You can easily find a specific test order among lots of existing test orders by using the search function.

After selecting the test orders you want to delete in the selection window, these will be deleted by clicking the
OK - button. Before, you have to confirm a warning message in order to avoid deleting by mistake.
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14. Additional software tools for initial operation of measuring systems

14.1 Mechanical adjustment of inductive probes

. : . . 1 .

By clicking on the Adjustment / Mechanical Adjustment menu ( Button : ﬁ=| ) the window for the
mechanical adjustment of inductive probes in the fixture is opened.

( This is necessary because inductive probes only work optimal near their electrical zero-point. )

Mechanical Adjustment of Inductive Probes @
Address 1.01 1.02 1.03 1.04 - - - -
0.1
0.05 — - bl =-r = _|
0 0.0~
-0.05 — - - - = —|
-0.1 J J

0.0230 | -0.0060 | -0.0012 | O.0018 - - -

Adjustment process :

1. Selection of the probe which shall be adjusted ( Address ). If there are more than eight probes present,
then you can scroll through the list of connected probes by using the scrollbar.

2. Insert the masterpiece or a working piece into the fixture.

3. Mechanical adjustments of the probes until all bars are within the green area. The green area of the
bars is selectable ( from +/- 0.01 mm to +/- 5 mm, default +/- 0.05 mm ) by using the selection field at
the right side of the window.

Warning :
It is absolutely necessary to set the green area to +/- 0.05 mm for correct mechanical adjustment of
inductive probes.

4. By clicking the OK - button you can exit the window.

95



Manu

al

ComGage

14.2 Tracing tool for logging events with time reference

The window for analysing a recorded tracing file is opened by choosing the Adjustment / Tracing-Tool
menu. For that purpose you must activate the option “Log all events to analyse in tracing tool” in the
special settings of the test scheme ( see chapter 7.3). In that case, the Tracing-Tool for logging all events
is automatically started on start of the test scheme / test order. The recently stored tracing file Com-
Gage_Trace.dat is thereby overwritten and the new file is located in the data directory, which was selected
as ,Directory for converted Measuring data“ in the ComGage menu “Options / Data Directories”. On call of
the function Adjustment / Tracing-Tool the window for the timing diagram view is initially opened. You can
change to the tabular view by clicking on the Tab - button. You can change back to the timing diagram view
by pressing the Esc - key. The timing diagram can be printed out by clicking on the Print - button.

Tracing-Tool @
Step 51 155 R 151 152 l\ 153 1§4 | .
e ~— . lllustration 1 :
= 2l — T Timing diagram
e ~
QL1 ~| [ ]
eme| \ .
23 - Display of test steps and
| L — T |Ipd)t/ t step f rFl)ti n
s Il , , called test step functions
—— ( see red dots ).
= You can display the
=] called test step functions,
= incl. time stamp, by click-
- .
= ing on the red dots.
-
]
-
-
-
-
- Timing display of the
= selected digital inputs /
— outputs.
-
=
-
00m: 11s:000ms 1s s 35 48 B 6s 8 9 0ws -
print| Tab | < | o
Tracing-Tool @
Step | Timespace | TestStep Function 1.1 | 112 [ ou1 [ 12 [ Qu3 [ qu4 .
51 00m:00s:0ms o o o o o 0 lllustration 2 :
00m;00s: 110ms 1} 1} 1} 1} 1} 1 i i
00m:00s:281ms  Simulation of a function key a a a a a 1 DISpIay n tabl'"ar form
00m:11s:638ms 1 a a a a 1
00m:11s:700ms  Change to test step 1 1] 1] 1] 1] 1
55 00m; 115:778ms 1 1} 1} 1} 1} a
00m; 13s;58ms 1} 1} 1} 1} 1} o
00m:14s:368ms  Adjustment / Calibration a a a a a a
00m:14s:867ms  Change to test step 1] 1] 1] 1] 1] a
51 00m; 145:930ms 1] 1] 1] 1] 1] 1
00m; 15s: 569ms 1} 1 1} 1} 1} 1
00m:158:632ms  Change to test step o0 1 o0 o0 o0 1
52 00m; 155:710ms [t} 1 [t} [t} [t} o
00m: 17s:504ms 1] 1] 1] 1] 1] a
00m:18s:315ms  Change to test step v] v] v] v] v] ]
53 00m: 185:393ms o] o] 1 o] o] a
00m: 20s:0ms Change to test step a a 1 a a a
54 00m:20s:109ms  Dynamic measurement on 1] 1] 1 1] 1] a
00m:37s:113ms  Dynamic measurement off ] ] 1 ] ] ]
00m:37s:175ms  Save measured values ] ] 1 ] ] ]
00m:37g:175ms  Change to test step o o 1 o o o
51 00m;: 37s:238ms [t} [t} [t} 1 [t} o
00m; 395:968ms 1 1} 1} 1 1} a
00m:40s:30ms Change to test step 1 v] v] 1 v] ]
55 00m:40s: 108ms 1 a a a a a
00m:42=:698ms  Adjustment / Calibration 1 a a a a a
00m; 43s; 10ms 0 0 0 0 0 a
00m:43s:197ms  Change to test step v] v] v] v] v] ]
51 00m:43s:259ms a a a 1 a a
00m:45s:147ms ~ End [t} [t} [t} 1 [t} o
4 1 3
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Appendix A

Registry keys of the workplace settings (according to chapter 6.9)

Path inside the Windows registry :
o HKEY_CURRENT_USER\SOFTWARE\IBR\ComGage\

Registry keys and key parameters :

"WINPARAM 00**

"WINPARAM 01"

"WINPARAM 02°

"WINPARAM 03*

"WINPARAM 04°

"WINPARAM 05°

"WINPARAM 06*

"WINPARAM 07¢

"WINPARAM 08**

"WINPARAM 09**

"WINPARAM 10°

"WINPARAM 11°

"WINPARAM 12¢

"WINPARAM 13*

=0
=1
=0
=1
=0

The ComGage full screen window always stays in foreground
The ComGage full screen window can be overlapped by another application

Position and size of the ComGage full screen window are fixed to default values and cannot be changed
Repositioning / resizing of the ComGage full screen window is enabled ( see WINPARAM 08 and 09 )

In measuring mode the mouse pointer is automatically relocated to the ComGage headline
and the toolbars of the ComGage window are displayed in measurement mode

In measuring mode the mouse pointer is NOT relocated to the ComGage headline

and the toolbars of the ComGage window are displayed in measurement mode

In measuring mode the mouse pointer is NOT relocated to the ComGage headline

and the toolbars of the ComGage window are hidden in measurement mode

In measuring mode the “*” key opens the SPC-Window and the “/” key toggles between normal

and full screen display mode

In measuring mode the SPC-Window cannot be opened ( the “*” key is disabled )

and the “/” key toggles between normal and full screen display mode

In measuring mode the “*” key opens the SPC-Window and the display mode cannot be toggled
between normal and full screen mode ( the “/” key is disabled )

In measuring mode the SPC-Window cannot be opened ( the “*” key is disabled ) and the display mode
cannot be toggled between normal and full screen mode ( the “/” key is disabled )

The SPC-Window contains the following displays : runchart / histogram / statistical data
The SPC-Window contains the following displays : run chart / histogram
The SPC-Window contains the following displays : run chart /

The SPC-Window contains the following displays : run chart

| statistical data

On input of measuring values by keyboard the “Abort’-button ( X ) is displayed in the entry window when
normal screen mode is active ( in full screen mode it is always hidden )

On input of measuring values by keyboard the “Abort”-button ( X ) is hidden in the entry window also
when normal screen mode is active (in full screen mode it is always hidden )

The duration of the message output on calibration error ( reference test ), probe validity test error or probe
free lift control error is unlimited ( The message must be acknowledged by pressing the OK-button )

The parameter value defines the duration of the message output in milliseconds, on calibration error

( reference test ), probe validity test error or probe free lift control error

The statistical data displays always display the text “Cp / Cpk” for all standard deviation norms of the
characteristics

The statistical data displays display the text “Pp / Ppk” instead of “Cp / Cpk” for characteristics using the
standard deviation norm “Sigma = Sges”

The statistical data displays display the text “Pp / Ppk” instead of “Cp / Cpk” for characteristics using the
standard deviation norm ,Sigma = Rq / Dn*

The statistical data displays display the text “Pp / Ppk” instead of “Cp / Cpk” for characteristics using the
standard deviation norm ,Sigma = Sq / An*

The statistical data displays display the text “Pp / Ppk” instead of “Cp / Cpk” for characteristics using the
standard deviation norm ,Sigma = sqr( ... )*

ComGage full screen window width goes to maximum screen size
Default setting for ComGage full screen window width in pixels ( requires that WINPARAM 01 is set to “1”)

ComGage full screen window height goes to maximum screen size
Default setting for ComGage full screen window height in pixels ( requires that WINPARAM 01 is set to “1” )

The ComGage function “Adjustment / Calibration” must be executed completely in one test step for
characteristics with two masters activated (i.e. on 2-master calibration )

The ComGage function “Adjustment / Calibration” can be split to more than one test step for
characteristics with two masters activated ( i.e. on 2-master calibration )

IMB-USB are NOT assigned via serial numbers
IMB-USB are assigned via serial numbers

Setup button for IMB modules is displayed in IBR-DDK setup window
Setup button for IMB modules is NOT displayed in IBR-DDK setup window

Run chart: average value line is shown, nominal size line is NOT shown

Run chart: average value line is shown and nominal size line is shown

Run chart: average value line is NOT shown and nominal size line is NOT shown
Run chart: average value line is NOT shown, nominal size line is shown

98



Manual ComGage = TTEE:iE

"WINPARAM 14* =0 : The ComGage window for keyboard input of characteristics values is not movable
=1 : The ComGage window for keyboard input of characteristics values is movable
(see WINPARAM 15 and 16 )
"WINPARAM 15° =X : Determines the X-position of the upper left corner of the ComGage window for keyboard input

of characteristics values referring to the upper left corner of the monitor, as pixel value
( requires that WINPARAM 14 is set to “1” )

"WINPARAM 16* =Y : Determines the Y-position of the upper left corner of the ComGage window for keyboard input
of characteristics values referring to the upper left corner of the monitor, as pixel value
( requires that WINPARAM 14 is set to “1” )

"WINPARAM 17¢ =0 : Standard loading time of test schemes / test orders for measurement operation
=1 : Reduced loading time with undefined control of screen displays during loading process
"WINPARAM 18* =n : The parameter value defines the duration of the delay time for automatic start
of test schemes / test orders on start of ComGage in seconds
"WINPARAM 19* =0 : Testscheme versioning disabled, except for test schemes it has already been enabled for
=1 : Testscheme versioning enabled for all test schemes
"WINPARAM 20* =0 : Change test scheme/order: remove old test order in list, change by keys ‘0’ - ‘9’ possible
=1 : Change test scheme /order : keep old test order from list, change by keys ‘0’ - ‘9’ possible
=2 : Change test scheme / order : remove old test order in list, change by keys ‘0’ - ‘9’ NOT possible
=3 : Change test scheme / order : keep old test order from list, change by keys ‘0’ - ‘9’ NOT possible

*: These WINPARAM registry keys have no effect on Windows CE based systems. System behaviour will correspond to value “0”
for these registry keys, as shown in the list above.
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Appendix B

Terms and formulas used by the ComGage SPC calculations

Average

The average value indicates the value around which the measuring results fluctuate. ( corresponds with the
maximum turning point of the bell-shaped curve )

Standard deviation

The standard deviation indicates with which absolute value the measuring results fluctuate around the average
value. ( corresponds with the width of the bell-shaped curve )

In the area of +/- one standard deviation around the average value are located on a normally distributed
production process from statistical view : 68.26 % of all manufactured components.

In the area of +/- two standard deviations around the average value are located on a normally distributed
production process from statistical view : 95.4 % of all manufactured components.

In the area of +/- three standard deviations around the average value are located on a normally distributed
production process from statistical view : 99.73 % of all manufactured components.

Calculation of the estimated standard deviation o :

Note: The standard deviation is estimated for Cp & Cpk values, because on measuring only samples of components there are not
all measurement values of the manufactured components available for statistical calculations.

Method “Sigma = Sges” :

n*k

D (Xi—Xa)2
O = Sges = B
n*k -1
X Measuring value i
Xq Average of all measuring values
n : Sample size
k Number of samples
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Method “Sigma = Rqg /Dn” :

ri=max j—min j;range of sample |

k
2
o =%

K*dn

dn: Table of constants, see DGQ — SPC2, page : 128

Method “Sigma =Sq/An”:

n

Z(Xi, j- Xa, )2

sj =12 1 ; Standard deviationof sample |
n —

a,: Table of constants, see DGQ — SPC2, page : 128

Method “Sigma =sqr( ... )" :

n

Z(Xi, j-Xq, )2
si=1/-2 - ; Standard deviationof sample |
k K Q k suml, j*suml, j W
Si"2 (Xi, j - Xq, )2 sum2, j— !
k k*(n-1) k*(n-1)
sumi, j = ZXi,j

i=1

n
sumz, j :ZXi,j*Xi,j

i=1

Xij . Measuring value i of sample j
X - Average of sample j

n : Sample size

k : Number of samples
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C, value

The C, value is calculated as shown below :

USL - LSL

Cr= 6*c

If the C,, value = 1, then from statistical view 99.73 % of the manufactured components are within the tolerance
limits.

If the C,, value < 1, then from statistical view less than 99.73 % of the manufactured components are within the
tolerance limits.

If the C,, value > 1, then from statistical view at least 99.73 % of the manufactured components are within the
tolerance limits.

Note :  For the calculation of the C, value, the tolerance range T (= USL-LSL ) is used. For a one-sided tolerated
characteristic there is only one tolerance limit. So no tolerance range can be specified.
To be able to calculate a kind of C, value anyway, the tolerance range is determined by the existing tolerance
limit and the nominal value. In this case the resulting calculated “C,” value is usually too low.
To differentiate this calculation method from the normal calculation method for the C;, - Value, the so calculated
“Cp” value is marked as C,* in ComGage.

Cpk value

The Cy value is calculated as shown below :

USL — Xq . Xq—-LSL
3*¢ ' 3*¢

Cok = MIN( )

The Cy value is > 1.33 for a capable process.
With a C value between 1.00 and 1.33, the process must be constantly monitored.

If Cp << C, and C, > 1.00, then the process centring must be improved.

Note :  If a one-sided tolerated characteristic has only an USL the Cy value is calculated with the
formula (USL - Xg) / (3*0) and if it has only a LSL with the formula (Xq- LSL) / (3%0).
Since this procedure is different from the standard calculation of the Cy value, in these cases the
“Cpk” values are marked as Cp* in ComGage.
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