PC-DMIS Gear 2.5 Manual

ﬂg HEXAGON
METROLOGY

C-DMIS JCEEl

By Wilcox Associates, Inc.



Copyright © 1999-2001, 2002-2013 Hexagon Metrology and Wilcox Associates Incorporated. All rights
reserved.

PC-DMIS, Direct CAD, Tutor for Windows, Remote Panel Application, DataPage, and Micro Measure IV
are either registered trademarks or trademarks of Hexagon Metrology and Wilcox Associates,
Incorporated.

SPC-Light is a trademark of Lighthouse.

HyperView is a trademark of Dundas Software Limited and HyperCube Incorporated.

Orbix 3 is a trademark of IONA Technologies.

I-DEAS and Unigraphics are either trademarks or registered trademarks of EDS.
Pro/ENGINEER is a registered trademark of PTC.

CATIA is either a trademark or registered trademark of Dassault Systemes and IBM Corporation.
ACIS is either a trademark or registered trademark of Spatial and Dassault Systemes.

3DxWare is either a trademark or registered trademark of 3Dconnexion.

Ip_solve is a free software package licensed and used under the GNU LGPL.

PC-DMIS for Windows version 4.0 and beyond uses a free, open source package called Ip_solve (or
Ipsolve) that is distributed under the GNU lesser general public license (LGPL).

Ipsolve citation data

Description: Open source (Mixed-Integer) Linear Programming system

Language: Multi-platform, pure ANSI C / POSIX source code, Lex/Yacc based parsing
Official name: Ip_solve (alternatively Ipsolve)

Release data: Version 5.1.0.0 dated 1 May 2004

Co-developers: Michel Berkelaar, Kjell Eikland, Peter Notebaert

License terms: GNU LGPL (Lesser General Public License)

Citation policy: General references as per LGPL

Module specific references as specified therein

You can get this package from:

http://groups.yahoo.com/group/lp_solve/



PC-DMIS Gear 2.5 Manual

Table of Contents

PC-DMIS GBI ......ceeieeiiieee ettt ettt e st e e e et e e e se et e e e ea et e e e em et e e e en et e e e an et e e nan e e e e e anre e e e annneeeeaa 1
PC-DMIS Gear 2.5: INFOUUCTION ...ttt e ettt e e e e e st e e e e e e e e e snnbebeeeaeaeaeannenneeeaans 2
LTS 11 To [ £= 4 (T o PRSP 3
StEP 1: INSTAIl PC-DIMIS GBAI ... .ueiiiiiiiite ittt ettt s b e et e e s ab e e s st e e e st be e e e anbreeeeaneee 4
Step 2: LAUNCN PC-DIMIS GRAI ......eeiiiiiiiie ittt ettt ettt e st e st e e st bt e e e anbn e e e e anbreeeeaneee 5
Step 3: MOdify PC-DMIS GEAI SELUNGS ....coiuvveieiiiiiieiiiiiee sttt ettt s b e s sbbe e e s sbre e e s aneee 6
GeAN OPLIONS TAD ...ttt s bt e e st e e e b e e e anb e e e 7
O B 1Y | R @] o] 1 0T E= I o S PPRPPR 10
OUIPUL SELINGS Tab ... 12

Step 4: Create 0F OPEN @ GEAN FilB.......uuiiiiiiiiiiiiieiiiiieeeee ettt e e et e e e e e e e e e e e e e eeeeereeeeeeeeeeereeereeeeeees 14

Y (=T o S OF= 11T o = (=3 10] o= T PP 17

S (=T OB =T (T oI £ =T CT= T PP 19

Y (=T oI A A [ To [ TR g ST == PP 20
AlIGNING 8 CYINUEE GRA ... eeiiie ittt et e e st e e e e st et e e anbe e e e s sabneeessnneeeas 21
AlIGNING 8 BEVEI GEA ......eiiiiiiiie ittt e e e e et bt e e e aabb e e e s aanaee s 24
Step 8: Measure the Master Flank (Bevel Gear ONIY) .......ocuvioiiiiiiiiiiie e 28
SEEP 9: MEASUIE the GEAT ......eiiiiiiiie ettt ettt b e e e st e e et bt e e s st et e e e anbee e e e naeee 31
Step 10: EVAIUALE the GEAT ....ccci ittt st e e e aabee e e e e 33
Step 11: ReVIEW MEASUIET DALA ........ccuuiieiiiiiee ittt ettt e e st e e st e e e e neee 34
PC-DMIS Gear: USEI INTEITACE .......eeiiiiiiieiiiiiie ittt ettt s e e e e e s e e e e s s ne e e s nnnees 35
[T o 18 @ o1 L TR 36
PC-DMIS GEAN MOGES ......eeeeieeiieiitetie ettt ettt e e e e e e e bttt e e e e e e s a bbbt e e e e e e s e annbeeeeeaeeeaaannbbeeeaaaeaas 39
PrOgramMMEr IMOGE......cooi ittt et e e oo et e et e e e e e e s ababeee e e e e e e annbebeeeaaeeaaannes 39

(@] o1=Tr= 1o) gl Y/ (o To [T U TP TP 39
LCToT: T ool | T | PP PR PP 42
Parameters Tre@ WINAOW ..........uioiiiiiiiiii ettt ettt ss et snn e e snne e e nnneennneeans 43

5] £= LU T T 0o 0 PP TR PP 45
STALUS B ... ittt e e e e e e e e e e e s 46
Parameters for Cylinder Gears (Spur of HElICAI) .........ooiiiiiiiiiiie e a7
DefiNiNG @ CYINUEE GAI .....eiieiiiiiiiie ittt e e e e ettt e e e e e e s e e abe e eeeaa e e e s nbeteeeaaaeeeannnenneeaeans 48
Yo T o = W@ Y/ 1T (=1 G CT=T- LSRR 73
MEASUNNG @ CYlINAET GEAT ......ccciieiiieiie e e ettt e et e e e e e e s e s e e ee e e s s aa e e e taaeessastnaeeeaeeeesanseneeeeaens 81
Vision: Gear MEASUIEMENT SEIUP .....uuvriiiieeeiiiiiieie e e e e s st e e e e e e s s st r e e eeesssnan e e e e e e e s s snnrareeeaeeesannnnrnns 82
CMM: Gear MEaSUIEMENT SELUD ...uviiiiiieiiiiiiie ettt e e e ettt e e e e e e e s s e e e s e e e bbb e e e e e e e aabbaneeeeas 85
(D= (T a T aTo IS Tor= T IR T =Y 1] o SR RRPPR 89

The EXECULE DiIAlOg BOX ....uviiiiieiiiiiiiiiieee e e et ettt e e e e e sttt e e e e e e e e sttt e e e e e e s e sanabaaeeeaeeesanansbaaeeeaeessasnnenes 91
Evaluating 8 CYINAEN GEA ......coiuiiiie ittt ettt e e et e e s anb e e e e anbre e e e neee 93
How the Report Relates to the Measured GeAr ...........oocuiii i 95



PC-DMIS Gear 2.5 Manual

Sample PitCh & RUNOUL REPOIT .....veiiiiiii et e e e e e e e e e e s st e e e e e e e e snnrnanreaes 96
Sample Profile & Helix Measurement EValUAtioN............cccooiiiiiiiiiiiie e ccciiieie e e e snnaeeee s 97
Parameters fOr BEVEI GRAIS. ......ciiiiiie ittt st e sttt e e s bt e e e st bt e e e snbbe e e e anbaee e e nnnneeas 98
DEefiNING @ BEVEI GRA ...ttt e bt e e e st et e e s anb et e e eabe e e e e nneee 99
o = L= (= (ST = Lo U TT R POPPPI 101
PICO/RUNOUE TAD ...t e e e e ettt e e e e e e e et b e e e e e e e e s annbaenaeaeens 105
TOPOGraPNY TaAD ...t 107
EValuation SETUDP Tab .....eeiiiiiiiiee et 110
AlIGNING 8 BEVEI GRA ...ttt et e e e bbb e e e e e e e e abe e e e nees 111
Face or Root Cone Measurement PArameters .............ccccoouuumummmumuiiiiiiiiinienie e eenneeennennenenennnees 115

Y T U o = W = =LY< W =T PP 116
Gear MEASUIEMENT SEEUPD ..oiiiieiiiiie ettt e et e e e et e e e e e e e e et e r e e e e e e e aeb s e e e e e e eeabnanneeas 117
[T T T o RS Yotz U ST 1] o 121
Defining Master FIanK Datal..........covviiiiiiiiiiiiiieeeeeeee ettt ettt a e 122
Example of GlIeas0on FOIMAL............oiiii e aaensnassaensnennnsnssnnennnnnnes 127
Master FIank MEASUIEIMENT.........oiiii e e e e e e e e e e st r e e e e e s s snnbaaeeeeeeesasnnsreneeeeens 130
EVAlUAING 8 BEVEI GBAT ... ...iiiiiiiiiei ittt ettt et e e s s bt e e s s b e e s snbae e et 133
Sample Pitch & RUNOUL REPOIT .....couuiiiiiiiiiee ittt sttt et e e s sbb e e e s sabeeeean 135
Sample Topography REPOIT ........ooi ittt e s stb e e s sbbe e e s sabeeeeaa 137
Using the Gear REPOIt WINUOW .........coiuiiiiiiiiiie ittt st st st e e s enbae e e e enbreeeeeneee 138
ADbOUL the Gear REPOIM WINGOW..........uiiiiiiiiie ittt st st e sttt e st e e s snbbe e e s snnbeeeeeneee 139
Understanding the USEr INTEITACE........c.ooi it e e e aeeeaeas 141
The MeNUS @nd TOOIDA .......oii et e e e e e e e e e e e e e e neeee e 142

LT = To TR = o TR PP URTTP 144

THE DISPIAY ATBA ..ttt ettt e e e e e e e bbb et e e e e e e e s abebeee e e e e e e annbeeeeaaeeeaanneeees 145

THE STATUS BaF ... eeeiiiiii ittt ettt e e e e e e e bbbttt e e e e e s ab et e e e e e e e e e annbeeeeeaeeeaannneees 146

L0 LS To IS Lo g (o U1 1Y 1= 11 RS 147
0 = R ROTPRPP 150
1[0 1STT= Y/ PSR 156



PC-DMIS Gear 2.5 Manual

PC-DMIS Gear

PC-DMIS Gear: Introduction
Getting Started
Step 1: Install PC-DMIS Gear
Step 2: Launch PC-DMIS Gear
Step 3: Modify PC-DMIS Gear Settings
Step 4: Create or Open a Gear File
Step 5: Calibrate Probes
Step 6: Define the Gear
Step 7: Align the Gear
Step 8: Measure the Master Flank (Bevel Gear Only)

Step 9: Measure the Gear

Step 10: Evaluate the Gear

Step 11: Review Measured Data
PC-DMIS Gear: User Interface

Menu Options

PC-DMIS Gear Modes

Gear Toolbar

Parameters Tree Window
Status Window
Status Bar
Parameters for Cylinder Gears (Spur or Helical)

Defining a Cylinder Gear

Aligning a Cylinder Gear

Measuring a Cylinder Gear

Evaluating a Cylinder Gear

Parameters for Bevel Gears

Defining a Bevel Gear

Aligning a Bevel Gear

Measuring a Bevel Gear

Defining Master Flank Data

Evaluating a Bevel Gear

Using the Gear Report Window
About the Gear Report Window
Understanding the User Interface

Using Shortcut Menus




PC-DMIS Gear 2.5 Manual

PC-DMIS Gear 2.5: Introduction

PC-DMIS® Gear is a completely independent software package that, through automation, uses PC-DMIS
2009 or higher to measure external spur, helical, internal spur, and bevel gears. PC-DMIS Gear is
designed for simplicity and to give you a straightforward measurement experience. Measurement results
are displayed graphically using the Gear Report window.

This document covers the following topics:

e Getting Started
e PC-DMIS Gear: User Interface

e Parameters for Cylinder Gears (Spur or Helical)
e Parameters for Bevel Gears
e Using the Gear Report Window

Impar'fanﬂ Refer to the appropriate gear standard to clarify any gear terminology used throughout this
document. The four widely-used gear standards are AGMA 2000-A88, DIN 3962, JIS B 1702, and ISO
1328. While similar, these standards differ from each other. This documentation does not cover the
details for each standard. You will need to know the information about the standard used for the given
gear in order to measure and evaluate the measured data. For example, you could use the "ANSI/AGMA
Standard 1012-F90; Gear Nomenclature, Definitions with Terms and Symbols" for reference.
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Getting Started

To begin using PC-DMIS Gear, complete the following steps:

Step 1: Install PC-DMIS Gear

Step 2: Launch PC-DMIS Gear

Step 3: Modify PC-DMIS Gear Settings

Step 4: Create or Open a Gear File

Step 5: Calibrate Probes

Step 6: Define the Gear

Step 7: Align the Gear

Step 8: Measure the Master Flank (Bevel Gear Only)

Step 9: Measure the Gear

Step 10: Evaluate the Gear

Step 11: Review Measured Data

The parameters for cylinder and bevel gears are described in the following chapters:

e Parameters for Cylinder Gears
e Parameters for Bevel Gears
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Step 1: Install PC-DMIS Gear
To install PC-DMIS Gear:

1. PC-DMIS 2009 or a later version is required. If PC-DMIS 2009 or a later version is not yet
installed, follow your PC-DMIS installation guide to install it.

2. If PC-DMIS Gear was not installed during PC-DMIS installation, go to the web site where PC-
DMIS Gear is discussed (www.pcdmis.com/products/pc-dmis-gear). Download the .zip file to a
specified directory on your hard drive.

3. Extract the contents of the zip file to a temporary directory on your hard drive.

4. Install PC-DMIS Gear by double-clicking the setup.exe file.

5. An installation wizard will guide you through the installation process. The initial dialog box in the
wizard is shown below:

[ 2 PC-DMIS Gear 25 Setup fmesm)

Welcome to the PC-DMIS
Gear 2.5 Setup Wizard

The Setup Wizard will install PC-DMIS Gear 2.5 on your
computer. Click Next to continue or Cancel to exit the Setup
Wizard.

. 4 HEXAGON

METROLOGY

Nest > i Cancel

PC-DMIS Gear Setup Wizard

6. Follow the on-screen instructions to install PC-DMIS Gear. By default, the setup application will
install it to the C:\Program Files\WAINPC-DMIS GEAR <current version> directory.


http://www.pcdmis.com/products/pc-dmis-gear
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Step 2: Launch PC-DMIS Gear
To launch PC-DMIS Gear:

1. Ensure that the Gear and/or Spiral Bevel Gear option is enabled on your portlock.

Note: If neither option is enabled on your portlock, PC-DMIS Gear installation will be blocked and
an error message will appear. If only one option is enabled on your portlock, then only that module
will be available in PC-DMIS Gear.

2. Select Start | PC-DMIS GEAR, or double-click the PC-DMIS Gear shortcut icon on your desktop:

3. The PC-DMIS Gear application appears. If this is the first time the application is run, it will start in
Programmer Mode:

7 e

idle |. |I e X |¥ z |m|mm'.mm =

PC-DMIS Gear — Programmer Mode
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Step 3: Modify PC-DMIS Gear Settings

You can use the PC-DMIS Gear Settings dialog box to set the general options for PC-DMIS Gear and
PC-DMIS operation. To display the dialog box, select the Operation | Options... menu option (or press
F5).

Review the options on the three tabs in the PC-DMIS Gear Settings dialog box:
e Gear Options Tab

e PC-DMIS Options Tab
e Output Settings Tab

The following buttons are available in this dialog box:

\LlThis button applies any changes you have made and closes the dialog box.
\&lThis button applies any changes you have made and leaves the dialog box open.

| Garcel | This button cancels your changes and closes the dialog box.
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Gear Options Tab

Use the options on the Gear Options tab in the PC-DMIS Gear Settings dialog box to specify the gear
measurements to use, and the default locations for data files and the log data file.

PC-DMIS Gear Settings [
Gear Options. |PC-DMIS Oplions [ Output Settings
Gear Measurement Window
Use point number to define scan when probe type is TTP /| Show Gear Splash Window
ALtomatically save measured data aner measurement 7] Show Toolbar
| Display Adjacent Pitch Error(fu) In Report V| Show Statusbar
Ahways sel PC-DMIS invisible while transferring measured data v| Show Status Window

from PC-DMIS o GEAR
¢ | Show Parameters Tree Window

Ahways set PC-DMIS nvisible while creating measurement
program

Type af inpul for definition of involule posibondregion

@ Diameter Roll Length Roll Angle

Working Folder and Log File
Defautt Working Folder
C:\sers\Public\Doc umentsIWANGEAR\2 5\Gear Data

Log File Mame: Default Language
CUsers\Public\Doc umentsiWANMSEAR'2 SwGearLog i = | English -
OK Apply Cancel
Gear Options tab

Gear Measurement Area
The options in this area specify the gear measurements to use.

Use point number to define scan when probe type is TTP: Specifies whether to use the
number of points collected when scanning the profile and/or helix/lead using a touch-trigger probe
(TTP). You can control the value by completing the Point Density or Points Number in the Scan
Setting dialog box for a cylinder gear.

e When you select the Use point number to define scan when probe type is TTP check
box, the Points Number box in the Scan Setting dialog box becomes available. Use this
box to enter the total number of points to probe when performing a profile and/or
helix/lead scan.

e When you clear the Use point number to define scan when probe type is TTP check
box, the Point Density box in the Scan Setting dialog box becomes available. The
number of points probed when performing a profile and/or helix/lead scan depends on the
point density and the length of the part.

For more information about the Scan Setting dialog box for a cylinder gear, see "Defining
Scan Settings".
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Automatically save measured data after measurement: Specifies whether PC-DMIS Gear will
save measured data in a measured data file (.mes file). This check box specifies whether PC-
DMIS Gear automatically saves the measured data at the end of each measurement run.

e When you select this check box, PC-DMIS Gear saves the measured data. The file name
format is:

“Gear Name” + Date + Time + “.mes”
e When you clear this check box, PC-DMIS Gear will not generate a measured data file.
Display Adjacent Pitch Error (fu) in Report: Specifies whether the Adjacent Pitch Error Curve

appears in the report. When you select this check box, this information appears as an additional
page in the Gear Report window. For more information, see "Using the Gear Report Window".

Always set PC-DMIS invisible while transferring measured data from PC-DMIS to Gear:
Specifies whether PC-DMIS is visible while it is transferring measured data to PC-DMIS Gear. You should
clear this check box and keep PC-DMIS visible until you become familiar with how PC-DMIS Gear interacts
with PC-DMIS.

Always set PC-DMIS invisible while creating measurement program: Specifies whether PC-
DMIS is visible while it is creating the measurement program for PC-DMIS Gear. You should clear this
check box and keep PC-DMIS visible until you become comfortable with how PC-DMIS Gear
interacts with PC-DMIS.

Type of input for definition of involute position/region: You can choose to use diameter, roll
length, or roll angle when you enter pitch point, profile, and helix measurements:

Diameter: Enables you to enter pitch point, profile, and helix/lead scan measurements in
PC-DMIS Gear according to the diameter.

Roll Length: Enables you to enter pitch point, profile, and helix/lead scan measurements in
PC-DMIS Gear according to the roll length.

Roll Angle: Enables you to enter pitch point, profile, and helix/lead scan measurements in
PC-DMIS Gear according to the roll angle.

Working Folder and Log File Area
The options in this area specify the default folder location for data files and the log data file name.

Default Working Folder: Specifies the location to which the gear data files will be saved. The
default location is:

C:\Users\Public\Documents\WANGEAR\<version>\Gear Data

Log File Name: Specifies the default location and the file name to which log data will be saved.
The default setting is:



PC-DMIS Gear 2.5 Manual

C:\Users\Public\Documents\WANGEAR\<version>\GearLog.txt
Where <version> is the version of PC-DMIS Gear.

Window Area
When you first start up PC-DMIS Gear, the following items will be selected:

Show Gear Splash Window: Specifies whether to display the Splash window when you launch
PC-DMIS Gear. An example of the Splash window is shown in the "PC-DMIS Gear 2.5:
Introduction” topic.

Show Toolbar: Specifies whether to display the Gear Toolbar.
Show Statusbar: Specifies whether to display the Status Bar.
Show Status Window: Specifies whether to display the Status window.

Show Parameters Tree Window: Specifies whether to display the Parameters Tree window.

Default Language: Sets the default interface language for the PC-DMIS Gear application.
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PC-DMIS Options Tab

Use the options on the PC-DMIS Options tab in the PC-DMIS Gear Settings dialog box to specify how
PC-DMIS displays warnings, control the motion of your measuring machine, and set the options for using
PC-DMIS.

PC-DMIS Gear Settings 3

Gear Options | PC-OMIS Oplions | Qutput Setiings

PC-DMIS Warning Message Default Value For Motion Parameters
| Piease load probe = %S Prehit Distance 1.0 Inches/mm
+| Press OK to move PHIV10 to %S Retract Distance 1.0 inchesimm
o | Press QK 1o rotate phoi10 o %s Touch Speed 2 %%
7 Program needs tip="%s closest calibrated="%s Move Spead 50 %
OK 1o use %s?
Clearance Distance 10,0 Inchesimm
Clearance Height 50.0 inchesimm
Pairil Density 2 pls/mm
Scan Speed 10 %
PC-DMIS
| PC-DMIS Is Visible
PC-DMIS Offling
0K Apply | Cancel

PC-DMIS Options tab

PC-DMIS Warning Message Area

The options in this area specify whether to display various PC-DMIS warnings. When you select the
warning's check box, the warning message appears when you perform the associated PC-DMIS
procedure.

Default Value For Motion Parameters Area
The options in this area set the default values for motion parameters.

Prehit Distance: Sets the distance from the theoretical point at which the motion speed changes
from Move Speed to the slower Touch Speed. The distance is specified in current part units

(inches or millimeters).

Retract Distance: Sets the distance the probe retracts from the surface after taking a hit. The
distance is specified in current part units (inches or millimeters).

Touch Speed: Sets the speed at which the CMM takes hits. The value is the percentage of the
machine’s defined top speed.

Move Speed: Sets the point to point positioning speed of the CMM. The value is the percentage of
the machine’s defined top speed.

10
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Clearance Distance: Sets the distance the probe will retract in the XY direction. The distance is
specified in current part units (inches or millimeters).

Clearance Height: Sets the distance the probe will retract in the Z direction. The distance is
specified in current part units (inches or millimeters).

Point Density: Sets the number of hits to take per millimeter of measurement during a scan. The
values are specified in terms of points per millimeter, irrespective of part units.

Scan Speed: Sets the speed at which the CMM will scan your gear. The value is the percentage of
the machine’s defined top speed. This is used only for an Analog Scan type.

PC-DMIS Area
These items set the options for using PC-DMIS.

PC-DMIS Is Visible: Specifies whether PC-DMIS is visible when PC-DMIS Gear executes probe
qualification, gear alignment, and gear measurement. You should select this check box until you
become familiar with how PC-DMIS Gear interacts with PC-DMIS.

PC-DMIS Offline: Starts PC-DMIS in offline mode, even when it is connected to a CMM. You can
use this option to create an offline part program for gear measurement.

Note: You can start PC-DMIS Gear in offline mode by adding the /f software configuration switch to the
Gear.exe argument. This is similar to the software configuration switches used for PC-DMIS. For
complete information about using software configuration switches, refer to the PC-DMIS documentation.

11
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Output Settings Tab

Use the options on the Output Settings tab in the PC-DMIS Gear Settings dialog box to specify the
options for saving and printing measurement reports.

PC-DMIS Gear Settings &8

Gear Oplions !PC-DMIS Opfions| Output Seftings

Send Report Qutput To

¥ | Fil& v | Printer
File Options Printer Options
Farmat PDF - Saelect Printer
-
Directory
CUsersiPublic\Documents WANGEAR'Z 5\Gear Da Page Information Change
[4d. Forira, size = (w=210.2241 k=207 3075
File name
@ Lser-defined File Mame
Naming rule
GearD _ |Mone =| _ (None -
Fixed File Name
0K Apply Cancel

Output Settings tab

Send Report Output To: Select one or both check boxes:

e File: To save the report in a file, select this check box and complete the options in the File
Options area.

e Printer: To print reports and set up page information, select this check box and complete the
options in the Printer Options area.

File Options Area
Format: Select the format of the report.

Directory: Specifies the folder in which the report is saved. The default folder location is:
C:\Users\Public\Documents\WANGEAR\<version>\Gear Data

Where <version> is the version of PC-DMIS Gear.

12
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File name: Specifies how to define the name of the report file:

e User-defined File Name: Uses a naming rule. The file name is comprised of one to three
segments:
e The first segment defines the “GearID”, which is from your file name.
e The second segment can be either the serial number or the date and time.
e The third segment can be either the serial number or the date and time, whichever was
not used in the second segment.
e Fixed File Name: Can be whatever you type.

Printer Options Area
Select Printer: Select a printer from the list.

Page Information: This box displays the current page format, orientation, and page size. To change the

settings, select the Change... button to display the Page Information dialog box. Enter the new page
information in the dialog box.

13
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Step 4: Create or Open a Gear File

Creating a New Gear File

14

1. Select the File | New menu option or the New toolbar icon...

New

...to open the Create New File dialog box:

© createmewrle

Gear Name
Gear Type
CYLINDER GEAR (with CMM) -

Create New File dialog box

2. Type the name of the new gear file in the Gear Name box. If the file already exists, you will be

prompted to verify that you want to overwrite the old file.

Select the machine type you will use, and the type of gear you will measure, from the Gear Type
list. The options include:
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BEVEL GEAR (with CMM)

CYLINDER GEAR (with CMM)

CYLINDER GEAR (with vision machine)

The options available for selection depend on the PC-DMIS Gear modules that are enabled

on your portlock. If you do not see an expected option in this list, contact your sales
representative for information on how to proceed.

15
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4. To create a new PC-DMIS Gear file, click OK. To close without saving, click Cancel. If you click
OK, PC-DMIS Gear opens the Define Gear dialog box; for more information, see "Defining a

Cylinder Gear" or "Defining a Bevel Gear". It also displays the Parameters Tree window; for more
information, see Parameters Tree Window.

Opening an Existing Gear File
1. Select the File | Open menu option or the Open toolbar icon...

o

Open

...to open the Open a PC-DMIS Gear file dialog box. For example:

Open a PC-DMIS Gear file

.2, « Public » Public Documents » WAI » GEAR » 25 » Gear Data w |44 [l

Organize = New folder

e .

Favorites late modified
I Desktop

#| Bevelpdg
3 Downloads

2% Recent Places
Libraries
& Computer
& 05 (C)

& DATAPARTL (D:)

W& Network

File name: Bevel.pdg ~ | Gear File(*.pdg) ot

Open |v Cancel

Open a PC-DMIS Gear file dialog box
You can open the PC-DMIS Gear file to use and evaluate gear data without re-measuring the gear.

2. Browse to and select a PC-DMIS Gear file (*.pdg), and then click Open.

16
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Step 5: Calibrate Probes
You must first calibrate your probe in order to align or measure your geatr.
To calibrate your probe:

1. Select the Operation | Probe Calibration... menu option or the Calibrate toolbar icon...

b

&

*

Calibrate

...to launch PC-DMIS in the background and navigate to a desired probe file.

Gear

9 Starting PC-DMIS...

- Specify a probe file to define a new probe or calibrate an existing probe

i |
l\_/“\_.) [} « Public » Public Documents » WAI » GEAR » 25 b Gear Data = | ¥ || Search Gear Dato 2

Organize = New folder = 0

Name Date modified Type

Favorites
Bl Deskiop
¢ Downloads

2» Recent Places
o Libraries

& Computer
& 05(C)
& DATAPARTL (Dx)

W& Network
File name: |

Save as type: | Probe File(*prb) -|

= Hide Folders Save | Cancel
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2. Browse to and select an existing probe file (*.prb), or type the File name to define a new probe
file. When you click Save, PC-DMIS Gear will open the PC-DMIS Probe Utilities dialog box:

Probe Utities D\Probefiles\PHI0PRE I
Probe fie: Measre.. | Dot |
FrD =
=l Bt | addanges.. |
Actve tiplist P
ST A BT oe 110 | Toemes. | | Remis. |
Ptiet., | cobsusd |
Fiz Format...
Reset Tips
=
‘ m ¥
=
T'ﬂ description: . I™ User defined callbration order
FROBEFH10M
Jointh angle:
Jont:a
Cormnect:EXTEN 25MM
Connect: SPE00M
ConnectBTENIIMM
Tip # L:TIP I8V 20MM

3. If necessary, you can use the Measure button in this dialog box to define the probe configuration
and/or calibrate the probes. Refer to the main PC-DMIS documentation for information on

defining and calibrating probes.
4. Click OK when you have finished the probe calibration.
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Step 6: Define the Gear
To define or modify gear parameters:

1. Select the Operation | Define Gear... menu option or the Define toolbar icon...

Define

...to open the Define Gear dialog box. The available values will vary depending on the type of
gear you selected.

2. Define the values for the gear parameters according to the blueprint. For information on defining
gear parameters, refer to the appropriate documentation:

e Cylinder gear: See "Defining a Cylinder Gear".
e Bevel gear: See "Defining a Bevel Gear".

3. To apply the changes you made, click the Apply button in the dialog box. To save your changes
and close the dialog box, click OK. To close without saving changes, click Cancel.
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Step 7: Align the Gear
To create an alignment:

1. Selectthe Operation | Align Gear... menu option or the Align toolbar icon...

A

Align

...to open the Align Gear dialog box.
The alignment procedure depends on the type of gear:

e For a cylinder gear, you will measure the plane feature and then the circle feature. For
more information about setting alignment parameters, see "Aligning a Cylinder Gear".

e For a bevel gear, you will measure the plane feature and then the circle feature. If you
chose to measure the face cone or root cone feature, you will also be prompted to
measure the face cone or root cone. For more information about setting alignment
parameters, see "Aligning a Bevel Gear".

2. After you have completed the alignment parameters in the Align Gear dialog box, click OK. PC-
DMIS Gear displays the "Are you ready to align the gear?" message box.

PC-DMIS Gear | |
‘? %

\_.(/ Are you ready ko align the gear?

3. Click Yes to continue measurement using the Alignment Wizard. PC-DMIS launches in the
background to create the part program for alignment and execute each measurement. The steps
for the Alignment Wizard will vary depending on the gear type and the parameters you selected.
To continue with aligning a cylinder gear, see "Aligning a Cylinder Gear". To continue with
aligning a bevel gear, see "Aligning a Bevel Gear".
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Aligning a Cylinder Gear

1. When you click Yes in the "Are you ready to align the gear?" message box, PC-DMIS launches in

the background to create the part program for alignment and execute each measurement. The
first of a series of PC-DMIS Gear messages then appears:

PC-DMIS Message fiim]

Measure a plane: on the top manualy

OK I Cancal

2. Measure a point and then click OK.

Execute
9 Aligming gear in prograss.
Status: Hommal
Meszage:
Take hit 1 of 3 on PLANE ID=MANPLN a1 0,0, 0 V=001
| Display X0z _| [(Easent | [ swp | [ Conbwe | [ Cancel |

3. Measure the plane feature. You can measure only three hits. After each hit, touch Done on the

jogbox.
Execute
O Aligning gear in prograss..
Status: Hommal
Message
End PLAME Feature ID=MANPLN
Cosewz | (Emseni ] [ Sws ] (o ] [ Conen |

4. Click Continue.

PC-DMIS Message [

Maagune the center bore of the gearas a crdle

aK I Cancel
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5. Measure the circle feature. You can measure only three hits. After each hit, touch Done on the

22

jogbox.
Execute
g Aligning gear in prograss. ..
Status: Homal
Message:
End CIRCLE Feature ID=MANCIR
| Disolay XVZ | [ Ermsenit | [ swe | [ Gontinve | [ Cancel |

6. Click Continue.

PC-DMISMesiage [

Measure a peint on the left side of tooth 1

QK I Cancel

7. Measure a point on the left side of tooth 1 and then click OK.

PooMsMesse N,

Waasum a point on the nght side of tooth 1

|0l¢|1.‘.|m-e|

8. Measure a point on the right side of tooth 1 and then click OK.
9. After you have measured all of the alignment features for the cylinder gear, the following
message appears and indicates that automatic operations are ready to begin. It also prompts you

to move the probe to a safe location above the gear.

Ausomanic (parations am ready 1o bagin, Pleass maove the pode 10 3 safe locaton above the gaar

[ ox ]| _coed |

10. To proceed with the measurement, click OK. To cancel the measurement, click Cancel.
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11. When the automatic alignment process is done, a message box will appear and indicate that the
alignment was built successfully.
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Aligning a Bevel Gear

1. When you click Yes in the "Are you ready to align the gear?" message box, the Alignment
Wizard's Measure Features dialog box appears:

Measure Features

Meazure Plane and then press DONE buffon of Cancel
Jjogbax.
Plagse salsc! the Sciive [P

T1AGED - Dl Hat

Feature

Mo X ¥ Z d LY

Alignment Wizard example for plane feature

2. This dialog box will prompt you to measure the features for a bevel gear. To use the dialog box:
e Follow the instructions that appear in the dialog box.
o If you are not satisfied with a step that you just completed, click Back to return to the

Align Gear dialog box.

o If you are not satisfied with the result, click Del Hit to delete the hit that was just taken.

e When you have completed the initial measurement of the feature, the Measured
Features dialog box will provide you with the opportunity to measure the feature again.
You can click Next to continue.

e When the measurement is done, the Next button will change to Done. If you are done
measuring the feature, select this button.

[Important: You cannot undo the measurement after you select the Done button.

3. Measure the plane feature. You must take at least three hits. After each hit, touch Done on the
jogbox.
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4. Click Next. The dialog box will direct you to measure the circle feature:

Back |

Measure Features

Meazure Circle and then press DONE bufton of = Cancel
jogbox. i }
LY
Piaage saRc e SClie D

T1A080 -| Dl Hil

Feature

Mo X Z 1 d LY

Align Wizard example for circle feature

5. Measure the circle feature. You must take at least three hits. After each hit, touch Done on the
jogbox.

6. Click Next. The remaining steps vary depending on whether you selected the Face Cone or Root
Cone option for the Face Cone Or Root Cone parameter in the Parameters of the Face/Root
Cone measurement dialog box.

e If you chose to not measure the face cone or root cone, you are done with creating an
alignment. Continue with "Step 8: Measure the Master Flank".

e If you selected the Face Cone or Root Cone option, PC-DMIS Gear will also perform an
accuracy alignment along with the basic gear alignment. Some blueprints require a more
accurate alignment that is created using a face cone or root cone measurement.

If you selected the Face Cone option, this dialog box will appear:

| | Back

Measure Features

Meazure fwo paints on the face of one foath y Caneel
Affer you measure each pont, press Done on !'.
the jogbos

Piaase sakcl e SClive M

T1AGED - Dl Hat

Alignment Wizard showing an example of an accuracy alignment for face cone
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If you selected the Root Cone option, this dialog box will appear:

Back

Measure Features

Measzure two paints on the roof of one footh = |  Cancel
After you measure sach point, press Done on d‘ §
fhe jogho. L ¥

Flagse salcl e 008 [

Feature

T1A0B0 -| Dl Hit

Mo X ¥ Z i d =

Alignment Wizard showing an example of an accuracy alignment for root cone
Follow these steps to complete the accuracy alignment:

1. Select the active tip that will be used to measure the two points.

2. Measure two points on the face or root of one tooth. You need to measure two
points on the face cone or root cone of the bevel gear. Touch Done on the
jogbox after you measure each point.

3. If you are not satisfied with the result, click Del Hit to delete the point that was
just taken.

4. Touch the Done icon on the jogbox to measure the face/root cone. The PC-DMIS
part program for the face/root cone will be built automatically.

[Important: You cannot undo the measurement after you select the Done button.

you have measured all of the alignment features, the Execution box will appear and prompt

you to move the probe to a safe position.

PC-DMIS

e

Mowve the probe to a safe position. The program will execute automatically.

0K Cancel

8. To proceed with the measurement, click OK. To cancel the measurement, click Cancel.
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9. When the automatic alignment process is done, a message box will appear and indicate that the
alignment was built successfully.

é) Alignment is built suiccessfuly!

10. Click OK.

Step 8: Measure the Master Flank (Bevel Gear Only)...
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Step 8: Measure the Master Flank (Bevel Gear Only)
You need to follow this step only when working with a bevel gear.
To measure a bevel gear, you need to enter master flank data. You can either import the master flank

data (see "Step 6: Define the Gear"), or generate it. This step describes how to generate the master flank
data.

You will need to measure the master flank in order to create a master flank data file. To measure the
master flank and create master flank data:

1. Select the Operation | Create Master Flank Data... menu option to open the Measure master
flank data dialog box:

Measure master flank data
Apply
Cancel
Aligrimert Measurement
Align Te Teeth List 1o be measured Al »| 0
Flank selection : | Both Flanks -
Prabe (R
Probe Mie
Prehit distance 1 mm
| Use multiple tips A" angle: 0 Retract distance 1 mm
| Probe has wrist Check distance 2.54 mm
1
Save To Clearance distance: 0 mn
Cle e height 50
File name | C\Users\Public\Documents\WANGEAR\2 5\Gear Datalh btz | 2 mm
Touch speed 2 %
CV Flank | CC Flank Move speed 50 %
Number of lines (parallel to pitch cone) a -
+| Move out after each row of points measured
Number of columns (rectangular to pitch cone) s &
/| Fly on Fly radius; 0 mm
Line index of reference point = --
Column index of reference paint 3 ¥

Measure master flank data dialog box

2. Specify the values for the options in the Measure master flank data dialog box. See "Defining
Master Flank Data" for more information on the options.

3. To apply the changes you made, click the Apply button.

4. Click Measure.
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When master flank data is not available, a message appears and indicates that no nominal master

flank data input exists. It also asks if you are going to create master flank data now:

Question

Mo mominal master flank data exists. Do you want to create nominal
master flank data now?

Yeas ; MNa

=

To create the data, select Yes.

5. PC-DMIS launches in the background to execute measurement. Following is an example for a

straight

flank:

Mo,  Type

Master flank grid points
LEFT FLANK;
Hit & polnisd 3T manvally.

Pirad elect e SCive O

X ¥ z 1

Cancel

Master flank measurement

6. Select the tip to measure the specified hits. Follow the instructions and measure the specified hits
to establish the Master Flank. The left and right flanks of a gear are defined as shown in the
image below.

A - Gear
B - Left
C - Right

29
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To remove a previous hit, click Del Pnt.
When you have finished taking hits, click Measure. PC-DMIS Gear will generate a program to re-
measure the points on each flank automatically. You will be prompted to start measurement.

Click Yes; PC-DMIS will run your part program automatically. To cancel the measurement, click
No.
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Step 9: Measure the Gear
To measure the gear:
1. Select the Operation | Measure Gear... menu option or the Measure toolbar icon...

y 2
el

Measure

...to open the Measure Gear dialog box.
2. For detailed information on measuring the gear, refer to:

e Cylinder gear: See "Measuring a Cylinder Gear".
e Bevel gear: See "Measuring a Bevel Gear".

3. Click Apply to save any changes that you have made, or click Cancel to exit without saving your
changes.

4. Click OK to begin the gear measurement process. PC-DMIS launches in the background. When
PC-DMIS is ready to execute, it will display a Yes/No message box asking if you are ready to
start measurement.

5. Click Yes when ready.

6. If prompted, select the Active Tip and click Measure (or click Cancel to cancel gear
measurement).

PC-DMIS will create a part program and measure your gear automatically. The gear part program
opens in the instance of PC-DMIS running in the background and informs you that automatic
operations are ready to begin. It also prompts you to move the probe to a safe location above the
gear.

7. Move the probe to a safe location and then click OK. The Execute dialog box appears and
displays messages about the measurement in progress. For example, this message may appear
if you are measuring a spiral bevel gear:

Execute

@ Measuring gear in progress...

Status: Mormal

Message:
Take hit for a Point

Display XYZ | Erase hit H Stop ][ Continue H Cancel

Sample Execute dialog box
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In this example, you would follow the instructions in the Execute dialog box and take one manual
hit on each flank of one tooth. Click Erase Hit to remove the last hit if needed.

Note: Reference points (clocking points) can be taken in ANY order on the tooth or in the gap
between the teeth, and it does not matter if the hits are taken clockwise or not.

e The current XYZ probe position
e The number of hits taken

8. You can press CTRL + W to display the PC-DMIS Probe Readout window while PC-DMIS is
measuring your gear. This window displays the following:

e The Probe Readout comments, which include the type of measurement (for example:

pitch, tip, or root), and the tooth number being measured

For example:

Sample Probe Readout window

The Execution Mode Options dialog box also appears. For example:

Exprution Mode Optians

Machine errors:

I =

Machine commands:

i -
Cancel Continue | | Stop |

Erase-Hit Skip

Jump

<

21%

Sample Execution Mode Options dialog box

For more information about the Probe Readout window and the Execution Mode Options dialog

box, consult the main PC-DMIS documentation.
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Step 10: Evaluate the Gear

When the gear measurement is complete, PC-DMIS Gear can evaluate the measurement results
according to the specified standard, and generate reports and plots.

To evaluate the gear measurement:

1. Select the Operation | Evaluate Gear... menu option or the Evaluate toolbar icon...

B
Evaluate

...to open the Evaluate Gear dialog box. The available options and plot information will vary
depending on the type of gear that you are defining.

2. For detailed information about evaluating the gear, refer to one of the following:

e Cylinder gear: See "Evaluating a Cylinder Gear".
e Bevel gear: See "Evaluating a Bevel Gear".

When you click the OK button, the measurement data appears in the Gear Report window, where you
can view and print your report(s). See "Using the Gear Report Window".

Important! The Gear Report window can be viewed only when PC-DMIS Gear is open. If you close PC-
DMIS Gear, the Gear Report window, along with all open evaluation reports, will close.
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Step 11: Review Measured Data

Once a gear has been measured, you can review the actual measured data and export to a tab delimited
text file using the Data Viewer dialog box.

To review measured data:
1. Select the Operation | Data Viewer... menu option to open the Data Viewer dialog box.

The available options will vary depending on the type of gear that you are defining.

C— 5
Pitch/Runout * BOTH = Al ~ Export..,
% | |z | |4 | K | Tis Diameter | Tooth Mo, | Flank |
576140 3E04E  -27 8708 O7E140 SE04E .27 G788 0.000D 1 o
858084 -34937 274908 058084 34937 274888 0.0000 1 e
B71500 -9E184 278775 S7AS00 9S4 27775 0.000D 2 o
842664 165511 275095 042684 165511 275095 0.0000 2 e
546343 -230085 -27 8766 D4E343 230085 -27 766 0.000D 3 o
807571 282172 375076 @075T1 292172 275076 0.0000 3 e
801321 -35ES16 278775 801321 -35ES16 27775 0.000D 4 o
753514 412000 375050 753514 412000 275050 0.0000 4 e
737523 47 4GS 278763 737523 474675 -27E7ES  0.000D 5 o

1| | )

Data Viewer dialog box

2. Select the feature type for the report data to be reviewed:

e Cylinder gears: Pitch/Runout, Profile, or Helix/Lead
e Bevel gears: Pitch/Runout or Topography

3. Select the tooth side (flank side in the case of bevel gears) to be reviewed:

e Cylinder gears: BOTH, LEFT, or RIGHT
e Bevel gears: BOTH, CV (convex side), or CC (concave side)

4. Select an individual tooth from the drop-down list that you would like to review, or select ALL to
review all the measured teeth.

5. Review the data as displayed in the XYZIJK columns. The Tip Diameter, Tooth No., and Flank
are also displayed.

6. Click Export to open the Save As dialog box. Type the File name of the text file to which data
will be exported.

7. Click Save to export the measured gear data as displayed in the Data Viewer dialog box.
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PC-DMIS Gear: User Interface

User interface elements for PC-DMIS Gear are discussed in the following topics:

e Menu Options
e PC-DMIS Gear Modes

e Gear Toolbar

e Parameters Tree Window

e Status Window

e Status Bar
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Menu Options
The following menu options are available in PC-DMIS Gear.
File Menu

The availability of an option on the File menu depends on whether PC-DMIS Gear is in Operator Mode or
in Programmer Mode, and whether a cylinder gear file or bevel gear file is open or no gear file is open.

File | Operation View Help ¢ New: Creates a new PC-DMIS Gear file. See "Step 4. Create or
New Cirl+N Open a Gear File".
Open Ciri+O

e Open: Opens an existing PC-DMIS Gear file. You will be prompted

i z:j s to save your work before the current file is closed and the selected
e file is opened. See "Step 4: Create or Open a Gear File".
" . e Close: Closes the current PC-DMIS Gear file.
Export ’ e Save: Saves the current PC-DMIS Gear file with the current file
Language » name.
Recent Files , e Save As...: Saves the current PC-DMIS Gear file with a specified
Exit AtsF4 | name.

e Import: Is available only when a cylinder gear file is open. This
option enables you to import the measured data from the measured
data file (*.mes) that you select. The measured data in the current
cylinder gear file will be replaced with the measured data in the file
that you select.

e Export: When a bevel gear file is open, this option enables you to
export (save) all of the measured points to a master flank data file
(*.dat). When a cylinder gear file is open, this option enables you to
export (save) the measured data in the current gear file to a
measured data file (*.mes) that you can import later.

e Language: Selects the language that will be used for the PC-DMIS
Gear application.

e Recent Files: Enables you to open an existing cylinder gear file or
bevel gear file.

o Exit: Closes PC-DMIS Gear. Exiting PC-DMIS Gear will also close
the Gear Report window along with all open evaluation reports. For
more information about this window, see "About the Gear Report
Window".
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Operation Menu

The availability of an option on the Operation menu depends on whether PC-DMIS Gear is in Operator
Mode or in Programmer Mode, and whether a cylinder gear file or bevel gear file is open or no gear file is

open.

Operation | View Help
Define Gear..

le  Align Gear.

= Measure Gear

! Evaluate Gear

¥  Probe Calibration.
Ophions
Data Viewer..

Browse Data Folder
¥ Create log file

Switch to Operator Mode

Operation menu for cylinder'

gear

Cperation | View Help
Define Gear.
e Align Gear
« Measure Gear
£ Evaluate Gear
¥ Probe Calibration...
Create Master Flank Data

Options___

Data Viewer.

Browse Data Folder
%] Create log file

Switch to Operator Mode

F8
F6
F7
FB

F4
F5

F2

F2
F6
F7
F8

F4

F5

F2

Operation menu for bevel

gear

Define Gear...: Sets geometry parameters for your gear. See
"Defining a Cylinder Gear" or "Defining a Bevel Gear".

Align Gear...: Creates an alignment for the gear you want to
measure. See "Aligning a Cylinder Gear" or "Aligning a Bevel
Gear".

Measure Gear...: Measures your gear. See "Measuring a
Cylinder Gear" or "Measuring a Bevel Gear".

Evaluate Gear...: Evaluates the measured results for your gear.
See "Evaluating a Cylinder Gear" or "Evaluating a Bevel Gear".
Probe Calibration...: Calibrates your probe. See "Step 5:
Calibrate Probes".

Create Master Flank Data...: Measures the master flank to
create a Gleason file for a bevel gear file. See "Defining Master
Flank Data".

Options...: Allows you to set general PC-DMIS Gear parameters.
See "Step 3: Modify PC-DMIS Gear Settings".

Data Viewer...: Views the nominal and actual data for your
measured gear. See "Step 11: Review Measured Data".

Browse Data Folder: Opens the PC-DMIS Gear default working
folder. The location is specified by the Default Working Folder
value on the Gear Options tab in the PC-DMIS Gear Settings
dialog box. See "Gear Options Tab".

Create log file: Causes debug information to be collected for
troubleshooting problems. Debug information is stored in the file
specified by the Log File Name value on the Gear Options tab in
the PC-DMIS Gear Settings dialog box. See "Gear Options Tab".
Switch to Operator Mode: Creates a shortcut that you can use to
measure the gear, auto-evaluate the data, and create a report.
See "PC-DMIS Gear Modes" for more information.

Switch to Programmer Mode: Is available only in Operator Mode
and when no gear file is open. See "PC-DMIS Gear Modes" for
more information.
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The availability of an option on the View menu depends on whether PC-DMIS Gear is in Operator Mode
or Programmer Mode, a cylinder gear file or bevel gear file is open, or no gear file is open.

View | Help
Parameters Tree Window
~  Status Window

The first four menu items toggle the display of the respective
PC-DMIS Gear application elements: Parameters Tree
Window, Status Window, Statusbar, and Toolbar. You can set

v Statusb .
= T;z:zzr 2 the default statuses for these application elements from the
Show Report Window PC-DMIS Gear Settlnqs d|§1log box. .
Show Report Window: Displays the Gear Report window.
For more information, see "About the Gear Report Window".
Help Menu
Help e Contents and Index: Opens the PC-DMIS Gear help system.
© Contents and Index F1 °

About PC-DMIS GEAR... Ciri+A

About PC-DMIS GEAR...: Displays information about your
version of PC-DMIS Gear.
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PC-DMIS Gear Modes
PC-DMIS Gear has two modes: Programmer Mode and Operator Mode. If this is the first time the gear

application is run, it will start in Programmer Mode. To change to Operator Mode, select Operation |
Switch to Operator Mode. You can also switch between modes by pressing the F2 key.

Programmer Mode
You can use Programmer Mode to:
o Define the basic parameters for a gear

e Drive PC-DMIS to measure the gear
e Evaluate the measured data and create a report

Operator Mode

[Note: Operator Mode is currently available for cylindrical gear inspections only.

The Operator Mode interface enables you to measure and evaluate a gear. When PC-DMIS Gear is in
Operator Mode, you can create a shortcut icon and then:

e Double-click the shortcut icon to start a measurement sequence.
e Auto-evaluate the data, and generate a report when the measurement is done.

Note: Before you use Operator Mode, you should create a gear file in Programmer Mode with all of the
parameters correctly set.
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The Operator Mode interface is shown below.

4 PC-DMIS Gear - Operator Mode o [t
File Operabon View Help
Mew | % Open H Save 9 Help
Property Window Current Container
| i Add % Remove Edit... | EViews -
D Gear Information
= Selected item: No item selected
Location: No item selected
Description:
Measured Data
- F g ; = ;
o e o P Go B8 Pause B Stop Erase hit
# X X z I J .
Ready
New elete | EViews - - x
L]
X Y &

Operator Mode interface

The interface includes these areas:

e Property Window
e Measured Data
e Current Container
e Container Panel

Property Window

The Property Window area is located in the upper-left of the screen. When you double-click on a gear
icon, the gear's basic parameters appear in the Property window. You can change the fields that are not
grayed out, such as the Drawing Number, inspector, and Machine ID fields.

Note: Most of the parameters in the Property Window area are read-only and cannot be changed.
However, the parameters used for the report header can be edited; for example, Drawing Number,
inspector, Part Number, etc.

Measured Data
The Measured Data area is located in the lower-left of the screen. It contains all of the measured data.
You can choose to view the measured data of Pitch/Runout, Profile, or Helix/Lead.
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Current Container

The Current Container area is located in the upper-right of the screen. You can add a new gear icon,
remove an existing icon, or edit a gear icon's parameters. The data will be saved in a container file with

a .ctn extension. A container file is a gear data file that stores and organizes different gear configuration
files. You can create as many container files as needed; many gear measurement configuration files may
be available in each container file. When double-clicking a container file icon, the measurement
configuration files will appear as gear icons in the Current Container area.

The following buttons are located along the top of the panel:

e Add — Adds a new gear configuration file to the selected container file.

e Remove — Removes the selected gear configuration file from the selected container file.

e Edit — Edits basic information related to the selected gear measurement configuration file.

e Views — Displays the gear measurement configuration files in one of these views: large icons,
small icons, list, details, or tiles.

This control bar appears below the Current Container area:
7 ‘;\l_-. ¥ !, 7 ﬂf ’ Go B Pause B Stop Erase hit

Select one or more checkboxes on the left, and then click the Go button on the right to perform the
selected operation(s). The actions that can be performed are (from left to right):

e Align gear (see "Step 7: Align the Gear")
e Measure gear (see "Step 9: Measure the Gear")
e Evaluate gear (see "Step 10: Evaluate the Gear")

You can click the Pause or Stop button during an operation to perform the indicated action, or click the
Erase hit button to delete the results of the last measurement.

Container Panel

The Container Panel area is located in the lower-right of the screen. You can specify a folder on a hard
drive where container files can be loaded from and stored to. When Gear starts, it searches this folder to
load the container files, and then displays them in this area for you to access. When you double-click a
container icon, its contents will appear in this area. Click the green down arrow located in the upper-right
corner of this area to hide the panel.
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Gear Toolbar

P S b 3 : =
s WOV 2 S| @

Open Save De'f.ine Align Measure Evaluate Calibrate Ha-p

Gear Toolbar

The Gear Toolbar has all the functionality you need to in one location. This toolbar lets you perform the
following functions:

42

New — Creates a new PC-DMIS Gear file (*.pdg). This can be either a cylinder gear or a bevel
gear. See "Step 4: Create or Open a Gear File".

Open — Allows you to select an existing PC-DMIS Gear file from the Open dialog box. See “Step
4: Create or Open a Gear File".

Save — Is available only when a PC-DMIS Gear file is open. It allows you to save your PC-DMIS
Gear file using the Save As dialog box.

Define — Is available only when a PC-DMIS Gear file is open. It defines the gear you will
measure. See “Step 6: Define the Gear”.

Align — Is available only when a PC-DMIS Gear file is open. It aligns the selected gear to your
measuring machine. See “Step 7: Align the Gear”.

Measure — Is available only when a PC-DMIS Gear file is open. It uses PC-DMIS in the
background to perform the actual gear measurement. See “Step 9: Measure the Gear”.
Evaluate — Is available only when a PC-DMIS Gear file is open. It evaluates the gear
measurement, providing statistical data. See “Step 10: Evaluate the Gear”.

Calibrate — Defines and calibrates any probes you plan on using to align or measure the gear.
See “Step 5: Calibrate Probes”.

Help — Opens the PC-DMIS Gear help system.
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Parameters Tree Window

The Parameters Tree window is a read-only window that displays detailed information about selected
parameters. This window is only for reference only; you cannot modify gear parameters in this window.

The window provides information for three core areas: "Gear", "Measurement”, and "Evaluate".

To hide or show the Parameters Tree window, select the View | Parameters Tree Window menu option.

it ]

Gaar =
@ Naine © GeaEVTes
£} Gear type : BEVEL GEAR
# @ Geomstry Paramebers
= e Mensuremert
= 7 Parameters
@ Prefit Detance : |
@ Retract Distance : 1
@ Touch Speed | 2%
@ Move Speed | 40%
¥ Frobe File : C:\PartFrograms|5P600_T40_
o Abgresent File : C\PartPrograms)GEARALN
@ Fly Mode : OFf
@ Fly Radus : 0
- o Feabures
+ @ Topography
£ @ Proh/Runout
Bl Evausts
= [H Pt Infarmation
@ Park Mumber :
@ Sesial Mumber :
@ Maching ID
@ Inspector §
¥ Feabores
= @ Pibch/Runout
@ Total Pitch Error{CV) @ 0.041
Tobal Pitch Error{CC) - 0L041
Indkvidual Pitch Emror(CV) : 0,012
Incvidual Pitch Emar{0C) @ 0,002
Adyacent Plch Ervan(CV) - 0.015
Adjscent Phch Erron(CC) | DLDES
Pirch Fluctustion(CV) : 0
Pch Fluctuation(CC) : O
Rurcub{Fr) : 0.031
= @ Topography'
@ Total Deviabion(CV) : O
@ Total Devisbion{CCh: 0
@ Line At Facs(CV) : 0
@ Line Ak Face(CC) -0
L]
L

L I

Line Ak Fioob{CW) : 0

Line Ak Fiook{CC) = 0 =
4| | »

If the window is collapsed against the left side of the screen, hover your mouse over the Parameters

button to expand the window momentarily. To have it stay open but still remain on top of the application,

click the Parameters button:

sigaweie [
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Click the thumbtack icon to anchor the Parameters Tree window to the left side of the screen so that it
stays open but does not float on top of whatever is displaying in the main area:

A |Parameter5 (—I:l
o

Gear
: @ MName: GearSpur
% Geartype : CYLINDER GEAR
4 Geometry Parameters
----- @ MNumber ofteeth: 26
----- @ Mormal module: 5

SIBJaLLEIR

If the window is already anchored to the left side of the screen, click the thumbtack icon to collapse the
window to the left side of the screen.

You can also click and grab the title bar of the fixed Parameters Tree window to reposition it as a floating
window above the main window. In this way, you can size and position the window wherever you want.
You can also dock this window to any side of the main PC-DMIS Gear window by dragging it to the

desired position:

Parameters

=

—
oot @

@ Name: GearSpur
¥ Geartype: CYLINDER GEAR
: 4 Geometry Parameters
----- @ Mumber ofteeth : 26
: Mormal module : 5
- @ Pressure angle : 20
----- @ Helixangle: 0

| »

[Cm

‘[ m 1 »

Click the X in the corner to close this window.
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Status Window

Executing part program. ..

The Status window dynamically describes the process messages or gives prompts during your
measurement. You can collapse and expand this window by clicking the up = =1 or down
=1 buttons in the middle of the top border of this window.

From the menu bar, select View | Status Window to display or hide the Status window.
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Status Bar

Ready

X X z mm d = E ‘

o = O O 5 &

The Status Bar shows the following:

Status information
Current probe tip

Name of the current alignment

o0 w»

XYZ coordinates of the position of the selected probe. You can also view XYZ coordinate data
within the Execute dialog box by clicking the Display XYZ button. For more information, see The

Execute Dialog Box.

Units of the current part program: mm (millimeters) or inches

F. This area displays the following icons:
- Hexagon logo

= Visibility status of PC-DMIS. The icon is available when PC-DMIS is running in the
background or if PC-DMIS is already running before you launch PC-DMIS Gear. The icon is in

greyscale when PC-DMIS is not running. You can control the visibility by clicking the icon.

= Current language of PC-DMIS Gear. To display a list of the available languages, select File |
Language.
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Parameters for Cylinder Gears (Spur or Helical)

This chapter provides detailed information for the parameters that are used when defining, aligning,
measuring, and evaluating a cylinder gear. This can be either a spur or helical gear.

See the "Getting Started" chapter for the steps for using PC-DMIS Gear.
The following topics provide information for a cylinder gear:

o Defining a Cylinder Gear

e Aligning a Cylinder Gear

e Measuring a Cylinder Gear
e Evaluating a Cylinder Gear
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Defining a Cylinder Gear
Use the Define Gear dialog box to define the geometric and measurement parameters of a gear.

Once you have created or opened a cylinder gear file, select the Operation | Define Gear... menu option
or the Define toolbar icon...

Define

...to open the Define Gear dialog box:

_ -
Parameters | Pitch /Runout | Profile | Helx/Lead | Tip/Root Circke  Evaluation Selup [ Cancel l
Gear Parameters
MNumber of teeth : 27
Read
Mormal module © 0.0000 DEF...
Mormal pressure angle 0.0000 =
3 Write
Face width [b ] 0.0000 ‘ DEF.. ‘
Addendum modification |
coefficent [ x | s
Gear
@ External Internal
Units Complete Gear Quality Standard and Grade
@ MM () INCH @ Ves ) No :
# @ AGMA 2000-A88
Flank Direction
|Straight  ()Left @ Right LY DIN 3962
Helix Ange m ) 1s0 1328
Helix angle: 0.0000 -
NS S us 702
Grade: 0

Define Gear dialog box for cylinder gear
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The Define Gear dialog box has tabs with options that represent the possible aspects of measuring a
cylinder gear:

e Parameters Tab
e Pitch/Runout Tab

e Profile Tab
e Helix/Lead Tab
e Tip/Root Circle Tab

e Evaluation Setup Tab

The following buttons are available in this dialog box:

\LlThis button applies any changes you have made and closes the dialog box.

\&lThis button applies any changes you have made and leaves the dialog box open.

| cancel | This putton cancels your changes and closes the dialog box.

Read
DEF ..

Write
DEF ..

This button enables you to import the data from the Definition file (*.def). The current data on
the tabs will be replaced with the data from the imported file.

This button opens a Save As dialog box, which enables you to write (save) the current gear
data to a definition (*.def) file.
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Parameters Tab

Use the Parameters tab to define the geometry parameters for the gear. Refer to the gear's blueprint to
define the parameters.

Parameters | Pitch / Runout  Profile | Helix/ Lead | Tip/ Root Circle | Evaluation Setup
Gear Parameters
Number of eeth 27
Normal module 0.0000
Normal pressure angle 0.0000
Face width [ b ] : 0.0000
Addendum medification
coefficient [x ] : 0.0000
Gear
@ External Internal
Units Complete Gear Quality Standard and Grade
@ MM INCH Yes @ No
@ @ AGMA 2000-A85
Flank Direction Incomphete gear definition
=) Straight @ Left “) Right Tooth Mo. |__| n DIN 3962
Helix Angle 150 1328
Helix angle: 0.0000 -
ns JIS 1702
Grade o

Define Gear dialog box — Parameters tab for cylinder gear

Gear Parameters Area
Number of teeth: This box specifies the number of teeth around the gear.

Note: If you change the number of teeth, update the Teeth List to be measured list and box on the
Profile, Helix/Lead, and Tip/Root Circle tabs if applicable.

Normal module or Diametral pitch: Consult the appropriate gear standard for the definition of this
parameter. The expected parameter for an English (INCH) gear is Diametral pitch. The expected
parameter for a metric (MM) gear is Normal module. The parameter depends on the unit of
measurement you select in the Units area.

Normal pressure angle: Consult the appropriate gear standard for the definition of this parameter.
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Face width [b]: This box specifies the width along the face of the gear tooth. It is always a positive
number. See A in the diagram below:

A - Face Width
B - Tooth Height

Addendum modification coefficient [x]: Consult the appropriate gear standard for the definition of this

parameter.

Gear Area
These options specify whether the gear is External (teeth on the outside) or Internal (teeth on the
inside).

Units Area
The INCH and MM options define the units of measurement to use in the created part program and for
any typed distance values in PC-DMIS Gear.

Flank Direction Area
These options define the flank direction of the gear:

e Straight: Spur gear
o Left: Left-handed helical gear
e Right: Right-handed helical gear

Helix Angle Area
These options define the angle of the helix of the gear.
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Complete Gear Area
Specifies whether the gear is a complete gear:

e Yes: The gear is complete and has all teeth available for measurement.

e No: The gear is incomplete (or segmented). For a segmented gear, the Incomplete gear
definition area becomes available.

Incomplete Gear Definition Area

This area is available for a segmented gear only. In the Tooth No. box, type the ranges of the tooth
segments available on your segmented gear.

You can use the browse button Bto display the Edit dialog box and define the segments of the gear.

Note: The Number of teeth represents all the teeth that would be present around the gear if there were
no gaps in the tooth pattern. The purpose of defining segmented gears is to remove the gaps from
consideration for measurement. The incomplete gear shown below would be defined as having 36 teeth
rather than the 18 teeth (six teeth in three actual segments) that actually exist.

Example of a Segmented Gear

xample of a Segmented Gear

For example, to define the above segmented gear, the value for the Number of teeth option

should be 36. Click on the browse button E]to display the Edit dialog box and define the tooth

numbers available on the segmented gear. In this example, you would define three segments with
the respective tooth numbers available for measurement:
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Edit

=)

Start Tooth No. 1 =
End Tooth No. A
Segments Mumber ] = Clear All

1-5

1318

25-30
[¥] Auto Range ’ oK I [ Cancel J

'Lrhe Edit (segment) dialog box shows a range of three segments of six teeth each, making a total
of 18 teeth. Notice that the teeth segments ranging from 7-12, 19-24, and 31-36 were cleared from
the list to reflect the three incomplete or missing segments.

Click Add to add the segments. To delete an existing segment, highlight the data that needs to be
removed, and select Clear.

When you click OK, the teeth segments appear in the Tooth No. box:

Incomplete gear definition

Tooth No 1-6.6-11,11-16,16-21.2

There are two ways to generate the segment list:

e Using “Auto Range”: When you select this option in the Edit dialog box, all of the teeth
segments will be calculated according to the Number of teeth, Start Tooth No., End Tooth No.,
and Segments Number. For example, for a gear with 26 teeth:

1. Select Auto Range to automatically define gear segments.

2. Type 4 for the Segments Number value, which means the teeth will be divided equally
into 4 parts.

3. Type 1 for the Start Tooth No. value, and type 4 for the End Tooth No. value. This will
measure tooth #1, #2, #3, #4 in every section (since we are working with 26 teeth divided
by 4 segments, there should be 6 teeth in every section). Tooth #5 and #6 are not
measured.

4. Click Add to populate the segment list. You will see the result is “1-4”, “7-10", “13-16",
and “19-22". This defines the teeth to be measured. You may need to experiment with
this method to get the desired result.

5. To save the segment list, select OK. To close the dialog box without saving your
changes, select Cancel.
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e Manually adding segment ranges: When Auto Range is unchecked, you can add segments
manually. Segments Number is disabled in this case, and you need to specify Start Tooth No.
and End Tooth No., and then click Add to add the defined segment to the list. Continue this
process until each segment is defined. For example, you could do the following for a gear with 26

teeth:
1.

2.
3.
4

Deselect Auto Range to manually define gear segments.

Type 1 for the Start Tooth No. value, and 4 for the End Tooth No. value.

Click Add to add segment “1-4” to the list.

Repeat steps 1 and 2 for the ranges "7-10", "13-16", and "19-22". This completes that
same list that was created in the auto range example.

To save the segment list, select OK. To close the dialog box without saving your
changes, select Cancel.

Quality Standard and Grade Area

Gears are manufactured and measured with reference to various international standards. In this area,
select the standard and enter the Grade specified for your gear on the blueprint. The standards
supported by PC-DMIS are available for selection; for example, AGMA 2000-A88.

54



PC-DMIS Gear 2.5 Manual

Pitch/Runout Tab

Use the Pitch/Runout tab to specify the parameters for the measurement and evaluation of the pitch and
runout of a cylindrical gear. The pitch and runout are measured by probing one point on each side of all
teeth available on the gear. The results of the pitch and runout display in the Pitch and Runout Plot
area.

Parameters Piich f Runout = Profile | Helx/lead Tip/ Root Circke | Evaluation Setup

V| Measure [ Default ]
Measurement Evaluation i
hameter: 0 Plot Magnification for Piteh Ermors (%) 100
Z Coordinate: o Flot Magnification for Runout (%) 100
Tolerance of Cumulative Pich Emor F_ o

Tolerance of Cumulative k teeth Pitch Emor F, 0 Fo

Tolerance for Individual Pitch Error {4 o
Tolerance for Adjacent Pitch Emor o
Tolerance for Runout F, 0

|| Evaluate Dimension over balts
Dimension over balls

Ball size: 0O Max: 0 Min: 0O

[ Evaluate Tooth thickness/space width
Tooth thicknessispace width

Mominal: 0 Max.. 0 Min.: 0

| Evaluate Span over teetn

Span over teeth
Repaort Setting

Mumber: 2 Max: 0 Min: 0

| Draw Grid Line

Define Gear dialog box — Pitch/Runout tab for cylinder gear

Measure: Use this check box to select the measurement of the pitch and runout for the gear.

[__eemt cick this button to set the default Diameter, Roll Length, or Roll Angle value, and the Z
Coordinate value, based on the gear parameters.

Measurement Area

Diameter, Roll Length, or Roll Angle: This value defines the position to measure the point on each
tooth side for the pitch and runout measurement. The default value is the pitch circle diameter of the gear.
This value can be defined as Diameter, Roll Length, or Roll Angle. You can select the option for the
Type of input for definition of involute position/region parameter in "Step 3: Modify PC-DMIS Gear
Settings". The name of this option depends on the selection in step 3.
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Z Coordinate: This value is the Z-coordinate value (height), where the pitch points should be measured.
This value is usually negative as the top face of the gear defines the Z origin in alignment.

Evaluation Area

Plot Magnification for Pitch Errors (%): This value is a percentage that all pitch errors will be magnified
by for display in the evaluation.

Plot Magnification for Runout (%): This value is a percentage that all runout errors will be magnified by
for display in the evaluation.

Tolerance of Cumulative Pitch Error (Fp): Provides the allowable cumulative pitch deviation of all
flanks of a gear. See the appropriate gear standard for a definition of this value.

Tolerance of Cumulative k teeth Pitch Error (Fpk): This value provides the allowable cumulative pitch
deviation (the arc distance) from one tooth to the number of K tooth. See the appropriate gear standard
for a complete definition of this value. You can specify the number of K tooth in the counter list.

Tolerance for Individual Pitch Error (fpt): Provides the allowable deviation between the actual
measured pitch value between any adjacent teeth and the theoretical circular pitch at the central cone
distance. See the appropriate gear standard for a definition of this value.

Tolerance for Adjacent Pitch Error (fu): Provides the allowable deviation between the actual measured
values of two consecutive transverse pitches of right or left flanks. See the appropriate gear standard for
a definition of this value.

Tolerance for Runout (Fr): Provides the maximum allowable amount of tooth runout in the radial
direction. See the appropriate gear standard for a detailed definition of this value.

Calculate Tol

When you select this button, PC-DMIS Gear calculates the tolerances for pitch and
runout evaluations based on the standard and Grade specified on the Parameters tab.

Evaluate Dimension over balls: (Available when you select Yes in the Complete Gear area on the
Parameters tab.) This check box determines whether or not dimensions are evaluated over imaginary
measuring balls (or pins). For an external gear, the dimension over balls is the largest external dimension
over the imaginary measuring balls. For an internal geatr, it is the smallest internal dimension between the
imaginary measuring balls of diameter and in contact with flanks in two spaces at the maximum possible
separation from each other on the gear. The centers of the imaginary measuring balls must be located in
the same transverse section of the gear.

Note: A gear with an even number of teeth would use two balls (or pins). A gear with an odd number of
teeth would use three.
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Examples

Example of two measuring pins on both external and internal gears with an even number of teeth

Example of three measuring balls (or pins) on an external gear with an odd number of teeth

Dimension over balls

Ball size: This value is the size of the ball over which the minimum dimension over balls (Min.) and
maximum dimension over balls (Max.) is measured. See the appropriate gear standard for an
explanation of how this is measured. If you leave this value at zero, PC-DMIS Gear calculates the
needed ball size, during evaluation, based on the ball size that would make contact with both teeth
at the pitch diameter if placed in the gap between teeth.

Max.: Maximum dimension over balls as specified in the blueprint. See the appropriate standard
for a definition of this value.

Min.: Minimum dimension over balls as specified in the blueprint. See the appropriate standard for
a definition of this value.

Evaluate Tooth thickness/space width: This check box specifies whether PC-DMIS Gear evaluates the
tooth's thickness and the width of the space between teeth.

Tooth thickness/space width

Nominal: Nominal distance from one side of the tooth to the other side of the tooth at the
pitch diameter. See the appropriate standard for a definition of this value.

Max.: Maximum allowable distance from one side of the tooth to the other side of the tooth
at the pitch diameter. See the appropriate standard for a definition of this value.
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Min.: Minimum allowable distance from one side of the tooth to the other side of the tooth at
the pitch diameter. See the appropriate standard for a definition of this value.

Evaluate Span over teeth: This value specifies whether PC-DMIS Gear evaluates span measurements
over multiple teeth. From the AGMA standard, a span measurement measures the distance across
multiple teeth along a line tangent to the base cylinder used to determine tooth thickness. See the gear
standard for additional information.

Span over teeth

Number: The nominal can be calculated automatically by PC-DMIS Gear according to the
number.

Max.: Maximum allowable distance from one side of the tooth to the other side of the tooth
at the pitch diameter. See the appropriate standard for a definition of this value.

Min.: Minimum allowable distance from one side of the tooth to the other side of the tooth at
the pitch diameter. See the appropriate standard for a definition of this value.

Report Setting Area
Draw Grid Line: This check box specifies whether grid lines appear in the report. Grid lines act as a ruler
of sorts, indicating in the report how large the deviation is.
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Profile Tab

Use the Profile tab to specify the parameters for the measurement and evaluation of the profile. Profile
measurement is optional; if you do not want to measure the profile, clear the Measure option.

Parameters | Pitch / Runout || Proflie

Helix / Lead  Tip/ Rool Circke | Evaluation Sedup

|¥] Measure
Measurement Evaluation
Teeth List to be measured: |4 «| 1.2038.56 Start Diameter (near root) 197
Profile an left or right flank [Botn = End Diameter (near tip): 205
Stan Diameler (near rool) 197 Magnification of Deviations (%): o
End Diameter (near tip): 205 MagTaian oY FLarge: (6] 0
Z Coordinate -18.05 Tolerance of Profie Angle Deviation f,, 0
Tolerance of Total Profile Deviation F, 0
Tolerance of Profie Form Deviation £, 0
Tolerance of Profile Error V]
(AGMA Only)
Calculate Tol.
+| Evaluate Crowning Minimum Crowning: 0
ZA Maximum Crowning: ]
i
P
7 Report Setting
e 2
T E %] Draw K-Chart Define K-Chart
Draw Grid Line

Define Gear dialog box — Profile tab for cylinder gear

Measure: Select this check box to measure the profile of the gear.

Iick this button to set the values for Start Diameter (near root) and End Diameter (near tip)
in the Measurement area, as well as parameters in the Evaluation area, based on the gear parameters.

It will also set the Z Coordinate value based on the gear parameters.

Measurement Area

Teeth List to be measured: The box to the right of the list specifies the tooth numbers for which the

profile will be measured based on the Number of teeth value on the Parameters tab. The list defines for

how many teeth the profile will be measured. By default, the profile will be measured on four teeth. The

following options are available in the list:

o All: Measures all of the teeth. When you select this option, the teeth range automatically appears

in the box, and you cannot change the value.
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e Custom: Measures only the teeth that you type in the box. Separate the teeth with commas. For

example: 1,8,14,20. An out-of-range error symbol @ will flash to the right of the box if the value
that you enter in the box is out of range based on the Number of teeth value on the Parameters
tab.

e 1,2,4,and 8: Enables PC-DMIS Gear to automatically calculate the teeth to measure. The teeth
automatically appear in the box, and you cannot change the value.

Profile on left or right flank: Use this list to specify the flank to measure. Available options are Left,
Right, and Both. To determine the left and right flank of a tooth:

e For an external gear, imagine you are standing on the center of the gear and looking forward at
the gear's tooth. The left flank is on the left side of the tooth, and the right flank is on the right side
of the tooth.

e For an internal gear, imagine you are standing in the center of the hole and are looking at a space
between two teeth. The left flank is on the left side of that space and the right flank is on the right
side.

Start Diameter (near root), Start Roll Length (near root), or Start Roll Angle (near root): This value is
the diameter, roll length, or roll angle of the circle, which represents where the profile scan should start.

End Diameter (near tip), End Roll Length (near tip), or End Roll Angle (near tip): This value is the
diameter, roll length, or roll angle of the circle, which represents where the profile scan should end.

The Start Diameter and End Diameter values can be defined as Diameter, Roll Length, or Roll
Angle. You can select the option for the Type of input for definition of involute position/region
parameter in "Step 3: Modify PC-DMIS Gear Settings". The name of this option depends on the
selection in step 3.

Z Coordinate: This is the Z-coordinate value where the profile should be measured. This value is
usually negative, but positive values are allowed.

Evaluation Area

Start Diameter (near root), Start Roll Length (near root), or Start Roll Angle (near root): This
diameter, roll length, or roll angle value determines where on the profile scan you want to begin the
evaluation. You should use a value slightly larger than the profile start diameter value.

End Diameter (near tip), End Roll Length (near tip), or End Roll Angle (near tip): This diameter, roll
length, or roll angle value determines where on the profile scan you want to end the evaluation. You

should use a value slightly smaller than the profile end diameter value.

Magnification of Deviations (%): This value is a percentage that all errors will be magnified by for
display in the evaluation.

Magnification of Range (%) (Def. autom): This value is a percentage that all errors will be magnified by
for display in the evaluation. If you type a zero, PC-DMIS Gear calculates the value internally.
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Tolerance of Profile Angle Deviation (fHa): Provides the allowable deviation between two design
profiles which intersect the mean profile at the end points of the evaluation range. See the appropriate
gear standard for a definition of this value.

Tolerance of Total Profile Deviation (Fa): Provides the allowable deviation between two design profiles
which enclose the actual profile over the evaluation range. See the appropriate gear standard for a
definition of this value.

Tolerance of Profile Form Deviation (ffa): Provides the allowable deviation between two profiles
parallel to the mean profile which enclose the actual profile over the evaluation range. See the

appropriate gear standard for a definition of this value.

Tolerance of Profile Error (V¢): See the appropriate standard for a definition of this value. This value is
for the AGMA gear standard only.

Evaluate Crowning: When this option is checked, the crowning will be evaluated.
Minimum Crowning: See the appropriate gear standard for a definition of this value.

Maximum Crowning: See the appropriate gear standard for a definition of this value.

Calculate Tol

When you select this button, PC-DMIS Gear calculates the tolerances for profile
evaluations based on the Standard and Grade specified on the Parameters tab.

Report Setting

Draw K-Chart: This check box specifies whether the Tolerance K-Chart appears in the report. For a
definition of the K-Chart, consult the gear standard.

Draw Grid Line: This check box specifies whether grid lines appear in the report. Grid lines act as a ruler
of sorts, indicating in the report how large the deviation is.

Define K-Chart: Use this button to define the parameters of the K-Chart for the profile and helix/lead.
See the "Define K-Chart for Profile" topic.
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Use the Helix/Lead tab to specify the parameters for the measurement and evaluation of the helix/lead.
Helix/lead measurement is optional; if you do not want to measure the helix/lead, clear the Measure

option.

Parameters | Pitch / Runout | Profile || Helix / Lead = Tip / Rool Circle

Evaluation Setup

7
: / Report Setting
7

[ . % | Draw K-Chart

Draw Grid Line

[¥ Measure Defauill
Measurement Evaluation
Teeth List to be measuwed: |4 | 1,20,38,56 Start of Evaluation Range (lower face): =30
Helces on left or right flank: IEum End of Evaluation Range (upper face) S5
Stmt 2 fness lowe face]; 30 Magnification of Deviations {%): 0
End Z (near upper face) 5 Magnification of Range (%) o
Diameter 202.3862 Tokerance of Helix Angle Deviation f,., 0
Tolerance of Tolal Helix Deviation F 0
Tolerance of Helix Form Deviation {5 1]
Tolerance of Lead Error v 0
(AGMA Only)
Calculate Tol
| Evaluate Crowning Minimum Crowning: Q

Maximum Crowning Q

Defing K-Chan

Define Gear dialog box — Helix/Lead tab for cylinder gear

Measure: When you select this check box, the helix/lead will be measured during the measurement

process based on the parameters defined on the Helix/Lead tab.

Iick this button to set the values for Start Z (near lower face), End Z (near upper face), and
Diameter in the Measurement area based on the gear parameters. It will also set the values for Start of
Evaluation Range (lower face) and End of Evaluation Range (upper face) in the Evaluation area

based on the gear parameters.
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Measurement Area

Teeth List to be measured: The box to the right of the list specifies the tooth numbers for which the
helix/lead will be measured based on the Number of teeth value on the Parameters tab. The list defines
for how many teeth the helix/lead will be measured. By default, the profile will be measured on four teeth.
The following options are available in the list:

e All: Measures all of the teeth. When you select this option, the teeth range automatically appears
in the box, and you cannot change the value.
e Custom: Measures only the teeth that you type in the box. Separate the teeth with commas. For

example: 1,8,14,20. An out-of-range error symbol @ will flash to the right of the box if the value
that you enter in the box is out of range based on the Number of teeth value on the Parameters
tab.

e 1,2, 4, and 8: Enables PC-DMIS Gear to automatically calculate the teeth to measure. The teeth
automatically appear in the box, and you cannot change the value.

Helices on left or right flank: This list lets you specify the flank to measure. Available options are: Left,
Right, and Both. To determine the left and right flank of a tooth:

e For an external gear, imagine you are standing on the center of the gear and looking forward at
the gear's tooth. The left flank is on the left side of the tooth and the right flank is on the right side
of the tooth.

e For an internal gear, imagine you are standing in the center of the hole and are looking at a space
between two teeth. The left flank is on the left side of that space and the right flank is on the right
side.

Start Z (near lower face): This value is the Z coordinate location where the helix/lead scan begins. The
helix/lead scans always start at the bottom and move upward.

End Z (near upper face): This value is the Z coordinate location where the helix/lead scan ends. The
helix/lead scans always start at the bottom and move upward.

Diameter: This value defines the position at which helix/lead scans are measured. This value can be
defined as Diameter, Roll Length, or Roll Angle. You can select the option for the Type of input for
definition of involute position/region parameter in "Step 3: Modify PC-DMIS Gear Settings". The name
of this option depends on the selection in step 3.

Evaluation Area

Start of Evaluation Range (lower face): This Z coordinate value represents where on the helix/lead
scan you want to begin the evaluation. You should use a value slightly larger than the helix/lead Start Z
value.

End of Evaluation Range (upper face): This Z coordinate value represents where on the helix/lead scan
you want to end the evaluation. You should use a value slightly smaller than the helix/lead End Z value.
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Magnification of Deviations: This value is a percentage that all errors will be magnified by for display in
the evaluation.

Magnification of Range (%): This value is a percentage that all errors will be magnified by for display in
the evaluation. If you type a zero, PC-DMIS Gear calculates the value internally.

Tolerance of Helix Angle Deviation (fHB): Provides the allowable distance between two design helices
which intersect the mean helix at the extremities of the evaluation range. See the appropriate gear
standard for a definition of this value.

Tolerance of Total Helix Deviation (FB): Provides the allowable distance between two design helices
which enclose the actual helix over the evaluation range. See the appropriate gear standard for a
definition of this value.

Tolerance of Helix Form Deviation (ffB): Provides the allowable distance between the two design
helices parallel to the mean helix which enclose the actual helix over the evaluation range. See the
appropriate gear standard for a definition of this value.

Tolerance of Lead Error (Vy): See the appropriate standard for a definition of this value. This value is
for the AGMA gear standard only.

Evaluate Crowning: This value determines if crowning should be evaluated. If it is checked, then
crowning will be evaluated. If it is not checked, then crowning will not be evaluated.

Minimum Crowning: See the appropriate standard for a definition of this value.

Maximum Crowning: See the appropriate standard for a definition of this value.

Calculate Tol

When you select this button, PC-DMIS Gear calculates the tolerances for the
helix/lead evaluations based on the standard and Grade specified on the Parameters tab.

Report Setting
Draw K-Chart: This check box determines whether or not the Tolerance K-Chart appears in the report.
For a definition of the K-Chart, consult the gear standard.

Draw Grid Line: This check box determines whether or not grid lines are displayed in the report. Grid
lines act as a ruler of sorts, indicating in the report how large the deviation is.

Define K-Chart: This button lets you define the parameters of the K-Chart for profile and helix/lead. See
the "Define K-Chart for Helix/Lead" topic.
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Tip/Root Circle Tab
Use the Tip/Root Circle tab to specify the required data for the measurement and evaluation of the

tip/root circle. Tip/root circle measurement is optional; if you do not want to measure the tip/root circle,
clear the Measure option.

Parameters | Pilch/Runout  Profile | Helix/Lead | Tip ! Root Circle | Evaluation Sefup

7| Measure | Default
S iR

Tip Circle Measurement
Teeth List lo be measured: |4 v: 1.20,38.56
Z coordinate of Measurement -18.05
Diameter of Tip Circle 206.5
Upper Tolerance: o
Lower Tolerance: Q

Root Circle Measurement

Teeth List 1o be measured: |4 +| 1203856
Z coordinate of Measurement -18.05
Diameter of Rool Circle 103 7362
Upper Tolerance: a

Lower Tolerance: 1]

Define Gear dialog box — Tip/Root Circle tab for cylinder gear

Measure: When you select this check box, the tip/root will be measured during the measurement process
based on the parameters defined on the Tip/Root Circle tab.

Iick this button to set the values for Z coordinate of Measurement and Diameter of Tip
Circle in the Tip Circle Measurement area based on the gear parameters. It will also set the values forZ
coordinate of Measurement and Diameter of Root Circle in the Root Circle Measurement area based
on the gear parameters.
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Tip Circle Measurement Area

The "tip circle" is the circle measured by taking points on the tips of teeth. For an external gear, itis a
major diameter. For an internal gear, it is a minor diameter.

Teeth List to be measured: The box to the right of the list specifies the tooth numbers for which
the tip circle will be measured based on the Number of teeth value on the Parameters tab. The list
defines for how many teeth the tip circle will be measured. By default, the tip circle will be
measured on four teeth. The following options are available in the list:

e All: Measures all of the teeth. When you select this option, the teeth range automatically
appears in the box, and you cannot change the value.

e Custom: Measures only the teeth that you type in the box. Separate the teeth with
commas. For example: 1,8,14,20. An out-of-range error symbol @ will flash to the right

of the box if the value that you enter in the box is out of range based on the Number of
teeth value on the Parameters tab.

e 1,2, 4, and 8: Enables PC-DMIS Gear to automatically calculate the teeth to measure.
The teeth automatically appear in the box, and you cannot change the value.

Z Coordinate of Measurement: This value is the Z coordinate value where the tip points should
be measured. This value is usually negative.

Diameter of Tip Circle: This value is the theoretical diameter of the tip circle.
Upper Tolerance: This value is the upper tolerance for the diameter of the measured tip circle.

Lower Tolerance: This value is the lower tolerance for the diameter of the measured tip circle.

Important: It should be noted that the tip circle and root circle are virtually reversed for internal
gears. The tip circle will be the smaller diameter and the root circle will be the larger diameter.

Root Circle Measurement Area

The "root circle" is the circle measured by taking points on the root space between two adjacent gear
teeth.

Teeth List to be measured: The box to the right of the list specifies the tooth numbers for which
the root circle will be measured. The box defines for how many teeth the root circle will be

measured. By default, the root circle will be measured on four teeth. The following options are
available in the list:

e All: Lets you measure all of the teeth. When you select this option, the teeth range
automatically appears in the box, and you cannot change the value.

e Custom: Lets you measure only the teeth that you type in the box. Type 16 or fewer
teeth in the box, and separate them with commas. For example: 1,8,14,20

e 1,2, 4, and 8: Enables PC-DMIS Gear to automatically calculate the teeth to measure.
The teeth automatically appear in the box, and you cannot change the value.
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An out-of-range error symbol @ will flash to the right of the box if you do one of the
following:

e Select the Custom option in the list, type only one or two teeth in the box, and

then click the Apply button. To resolve this error, type three or more teeth in the
box.

e Change the Number of teeth value on the Parameters tab, but do not update
the value in the box if it is out of range as a result of the change. To resolve this
error, update the value in the box.

Z coordinate of Measurement: This value is the Z coordinate value where the root points should
be measured. This value is usually negative.

Diameter of Root Circle: This value is the theoretical diameter of the root circle.
Upper Tolerance: This value is the upper tolerance for the diameter of the measured root circle.

Lower Tolerance: This value is the lower tolerance for the diameter of the measured root circle.
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Evaluation Setup Tab

Use the Evaluation Setup tab to specify the plot header information to be added in the report.

Parameters | Pitch/Runout | Profile | Helix/Lead = Tip / Root Circle || Evaluation Setup
Fiot Information
Cyhindrical Gear Pitch & Runout
Program No.: el - " R
== = R - = = =
Serial Number: S = e s
LT - . 1] = =
& e e
Inspector: o
Machine I0:
e
Date/Time: e Comtes
Drawing Mo, R S
PartiMach No.: o
e i
Maotation:
TTTTT1] 1 ¥ o
™
N T
e T I
SRRt e
T L S . - ——
r
e ——— T L L o
e ===
B — —  ——

Define Gear dialog box — Evaluation Setup tab for cylinder gear

Plot Information: Use this area to add header information for plots in the report. You can add the
following information:

e Program No.
e Serial Number
e Inspector

e Machine ID

e Date/Time

e Drawing No.

e Part/Mach No.
e Notation
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Define K-Chart for Profile

The Define K-Chart for Profile dialog box appears when you click the Define K-Chart button on the
Profile tab. You can use this dialog box to define the type of K-Chart (standard, modified, or custom), and
to modify tooth tip tolerance values.

Note: For a definition of the K-Chart and more complete information, refer to the appropriate gear
standard.

K-Chart Type: Standard K-Chart (Reduced al Pitch Diameter. |
Input Type
Diameter RollLength  @RollAngle [DEG v 0
oD
Definit start of Ty 3
ition
(3) ]
Roll Angle at (1) © T1: 0 LN
'-.L“n-.,"“l
Roll Angle a (Z) 0 NN
“-_‘--\.,
Roll Angle at (3) 0 :Q:
PD [T~
(2 -
a._.hQ
[
Ngla
"-n.b"'--..q
R
qﬁﬁh
TF B
(1)
oL
Vor

Define K-Chart for Profile dialog box

K-Chart Type: Select the type of K-Chart from the list. Available types are:

e Standard K-Chart (Reduced at Pitch Diameter)
e Modified K-Chart (Reduced at Pitch Diameter)
e Modified K-Chart (With Tip and Root Relief)

e Custom K-Chart 1 (With Tip and Root Relief)

e Custom K-Chart 2 (With Tip Relief Only)

Input Type Area
Diameter: The parameters in the Definition area will be according to the diameter.

Roll Length: The parameters in the Definition area will be according to the roll length.
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Roll Angle: The parameters in the Definition area will be according to the roll angle.

Definition Area
Use this area to define the shape of the K-Chart. You need to define the necessary parameters for the
type of K-Chart you selected. The tolerance is in the X axis and the radial size is in the Y axis.

Diameter at (number), Roll Length at (number), or Roll Angle at (number) (the name of this
parameter reflects the option you selected for the Type parameter): The radial position for given
tolerance.

T(number): The tolerance value at the specified position defined by "Diameter", "Roll Length", or
"Roll Angle".

Preview Area

This area displays a diagram of the K-Chart that you selected in the K-Chart Type list; the diagram
changes when you select a different K-Chart. You can use this area to preview a representation of the
style of chart that PC-DMIS Gear will use when you generate the report.
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Define K-Chart for Helix/Lead

The Define K-Chart for Helix/Lead dialog box appears when you click the Define K-Chart button on the
Helix/Lead Tab. You can use this dialog box to define the type of K-Chart (standard or custom) and to
modify tooth tip tolerance values.

Note: For a definition of the K-Chart and more complete information, refer to the appropriate gear
standard.

K-Chart Type: | Standard K-Chart -
Definition
Wi 0
W2 o 4
SAW: 0
T € T2: 0

Define K-Chart for Helix/Lead dialog box

K-Chart Type: Select the type of K-Chart from the list. Available types are:

e Standard K-Chart
e Custom K-Chart: When you select this type, a list of custom types appears. Select the
appropriate type: Custom Type 1, Custom Type 2, Custom Type 3, or Custom Type 4.

Definition Area
This area contains items to help you work with a K-Chart. You need to enter the necessary parameters
for the type of K-Chart you selected. The tolerance is in the X axis and the radial size is in the Y axis.

W(number): This is the radial position to define the tolerance.

SAW: This is the Z coordinate location where the Helix/Lead scan begins. It displays the value
entered for the Start Z (near lower face) parameter on the Helix/Lead tab.
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T(number): This is the tolerance value in the position of some "Diameter".
Preview Area
This area displays a diagram of the K-Chart that you selected in the K-Chart Type list; the diagram

changes when you select a different K-Chart. You can use this area to preview a representation of the
style of chart that PC-DMIS Gear will use when you generate the report.
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Aligning a Cylinder Gear

To align a cylinder gear, select the Operation | Align Gear... menu option or the Align toolbar icon...

e

Algn

...to open the Align Gear dialog box:

|+ Generate [ Measure
Algnment Program Execution Control
Program Mame Prefit Distance: 1.0000 mm
Retract Distance 1.0000 mim
Saved Algnment File
Check Distance: 1.0000 mm
et Clearance Distance 100000  mm
Probe Clearance Height: 500000 mim
Probe File: Touch Speed: 20000 %
7| Probe has wrist Move Speed: 50.0000 %
= [¥ Fiy On
[ Import initial alignment )
Fly Radius: 3.0000 mm
Align Type
Align Type: [Extemal Gear with Shan - Clocking Foints
| Use multiple tips
e "A" Angle: 0 Rotation: | X+
Mumber of Poinis Siart Angle End Angle Type —
Cylinder & = 0 360 EXT. x| | Use different prehil and retract distance
¥| Use multiple tips when measuring outer cylinder  "A" Angle. 0 Prehit Distance: 0.0000 mm
¥ Use alternate tip when measuring Z point "A"ANglE: 0 Retract Distance: 0.0000 mm

T ..

2

Cancel

Align Gear dialog box for cylinder gear

Use the Align Gear dialog box to generate, measure, and/or execute a PC-DMIS program by selecting

the appropriate check box(es):

Select This Check Box

To Do This
Generate Measure
Generate a PC-DMIS program to align a gear v
Measure and execute an existing PC-DMIS program to align a gear v
Generate, measure, and execute a PC-DMIS program to align a gear v v
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You can align three types of gears:

e External spur and helical gear
e Internal spur gear
e External gear with shaft

Generate: When you select this check box, PC-DMIS Gear will generate a new part program to align the
gear according to the option you select for Align Type in the Align Type Area.

Measure: When you select this check box, PC-DMIS Gear will execute the alignment program that you
select in the Alignment Program area.

Generate and Measure: When you select both check boxes, PC-DMIS will first generate a part program
and then execute it to align the gear.

Alignment Program Area
Program Name: Type the name of the PC-DMIS alignment program file, along with the full path. You can

click the browse button |_| and select the alignment program file. The name of the PC-DMIS alignment
program file will appear in the box.

Saved Alignment File Area

Alignment File: The PC-DMIS Gear alignment program will save the gear alignment in this file. This
alignment will be used by the PC-DMIS program that measures gear. This file will have .aln as the

filename extension. You can click the browse button |_| and select the external alignment file. The name
of the file will appear in the box. For more information about alignment files, see the help topics on saving
and recalling external alignments in the main PC-DMIS documentation.

Probe Area
Probe File: Type the name of the probe file that you want to use for aligning the gear, along with the full

path. You can click the browse button |_| and select the probe file name. The probe file name will appear
in the box.
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Note: You must select an existing probe file. Otherwise, when you click the Apply button, an error
message will appear and indicate that the file you specified does not exist:

o @

6 The specified probe file doesn't exist.

Probe has wrist: To specify that the probe configuration you are using contains a wrist, select this check
box. In PC-DMIS, a probe configuration with a wrist uses the tip naming format "T1AXBY", where X and Y
are the angles of the wrist (for example, TLA90B180). Without a wrist, PC-DMIS uses tip hames as
"TIPX", where X is the TIP #. PC-DMIS Gear needs to know whether the probe has a wrist so that it uses
the correct tip naming format.

Initial Alignment Area

Import initial alignment: This option provides you with additional freedom to create custom gear
alignments. You can create an alignment and save as external alignment. PC-DMIS Gear requires that
the clocking of the X axis is done based on tooth position. Therefore, gear alignment will generate code
only for clocking the rotational axis. The rest of the degrees of freedom will be constrained by the external
alignment.

To align the gear using the external initial alignment method, select the Import initial alignment check
box. The Initial Alignment area appears:

< | Impart inftial alignment

Initial ANgnment

File name

File name: Type the file name of the external initial alignment to be used, along with the full path. You

can click the browse button U and select the file name of an external initial alignment. The name of the
external initial alignment file will appear in the box.

Align Type Area
Use this area to select an alignment type. This area is available if you are not using the initial alignment
method to align the gear.
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Import initial algnment

Align Type

Align Type External Spur and Helical Gear -

Align Type: Select an alignment type:

External Spur and Helical Gear: This option generates a complete PC-DMIS part
program to measure the alignment of the external spur and helical gear. The alignment
consists of a plane to level, a circle for the origin, and two points for the clocking. The
alignment program measures features in manual mode first, and then in DCC mode.

Manual mode hit pattern:

To measure a manual plane, take hits on the top face of the gear.

To measure a manual circle, take hits on the internal hole or external shaft.

For an external spur and helical gear, take one hit on each side of the gear tooth
for clocking.

Internal Spur Gear: This option generates a complete PC-DMIS part program to
measure the alignment of the internal spur gear. The alignment consists of a plane to
level, a circle for the origin, and two points for the clocking. The alignment program
measures features in manual mode first, and then in DCC mode.

Manual mode hit pattern:

To measure a manual plane, take hits on the top face of the gear.

To measure a manual circle, take hits on the center internal hole.

For an external spur and helical gear, take one hit on each side of the gear tooth
gap for clocking.

External Gear with Shaft: This option generates a complete PC-DMIS part program to
measure the alignment of the external spur and helical gear mounted on the shaft. The
alignment consists of a cylinder to level, a point face of the gear for the Z origin, and two
points for the clocking. The alignment program measures features in manual mode first,
and then in DCC mode.

Manual mode hit pattern:

To measure a manual cylinder, take hits at the bottom of the cylinder and then at
the top of the cylinder.

To measure a manual hit, on face of gear to set Z origin.

For an external spur and helical gear, take one hit on each side of the gear tooth
for clocking.

See "Shaft Gear Area".
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External/lnternal Gear Area
The following options are available if you selected the External Spur and Helical Gear or Internal Spur
Gear alignment type:

Externalinternal Gear

Hits Start Ang  End Ang.  Dist Type Move
Plane: |3 =0 0 0 ClearPlane
Circie: |3 o 0 0 T - Circular

Plane: The alignment program will measure a DCC plane. The plane is measured by taking hits on
a circular path having a radius equal to the Dist. value, and starting from the Start Ang. up to the
End Ang. values.

Hits: Select the number of points that will be measured for the DCC plane.

Start Ang.: Type the start angle — the angular location of the first hit point of the DCC plane.
The angles are defined as 0 being equal to the clocking axis of the manual alignment and
increasing as you move counter-clockwise around the center of the origin. Negative
numbers are not allowed.

End Ang.: Type the end angle — the angular location of the last hit point of the DCC plane.
The angles are defined as 0 being equal to the clocking axis of the manual alignment and
increasing as you move counter-clockwise around the center of the origin. Negative
numbers are not allowed.

Dist.: This is the distance from the edge of the circle that is measured in the manual
alignment. Type the distance beyond the edge of the circle to measure for the plane.

e For an external circle: Radius of Plane Measurement = Radius of Manual Circle —
Distance

e For an internal circle: Radius of Plane Measurement = Radius of Manual Circle +
Distance

Move: To move the probe up to the clearance plane between each hit on the plane, select
the ClearPlane check box. Define the required Clearance Height in the Execution Control
area.
Circle: The alignment program will measure a DCC circle. This circle is defined by the following
values. The center of circle is the origin of the manual alignment and diameter is equal to the

diameter of manual circle.

Hits: Select the number of hit points desired to measure the DCC circle.
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Start Ang.: Type the start angle — the angular location of the first hit point of the DCC circle.
The angles are defined as 0 being equal to the clocking axis of the manual alignment and
increasing as you move counter-clockwise around the center of the origin. (Negative
numbers are not allowed.)

End Ang.: Type the end angle — angular location of the last hit point of the DCC circle. The
angles are defined as 0 being equal to the clocking axis of the manual alignment and
increasing as you move counter-clockwise around the center of the origin (Negative
numbers are not allowed.)

Dist.: The depth below the DCC plane at which the circle will be measured.

Type: This option is available only for the Internal Spur Gear alignment type. If the circle is
external, select EXT.. If the circle is internal, select INT..

Move: To move the probe up to the clearance plane between each hit on the plane, select
the ClearPlane check box. Define the required Clearance Height in the Execution Control
area.

Shaft Gear Area
The following options are available if you selected the External Gear with Shaft alignment type:

Shaft Gear

Cylinder

¥ Use multiple tips when measuring outer cylimder "AS Anghe o

¥ Lise allernate lip when measuring Z point A" Angle o

Mumber of Points Stari Angle End Angle Type
6 = 0 360 INT. -

Cylinder: The alignment program will measure a DCC cylinder. This cylinder is defined by the
following values as well as the first point of each of the two rows of the manual cylinder. The Z
location of the first point and the fourth point of the manual cylinder from the manual alignment
origin will define the depth and length of the DCC cylinder.
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Number of Points: Select the number of hit points desired to measure for each row of the
DCC cylinder.

Start Angle: Type the start angle — the angular location of the first hit point of the DCC
cylinder. The angles are defined as 0 being equal to the clocking axis of the manual
alignment and increasing as you move counter-clockwise around the center of the origin.
Negative numbers are not allowed.
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End Angle: Type the end angle — the angular location of the last hit point of the DCC
cylinder. The angles are defined as 0 being equal to the clocking axis of the manual
alignment and increasing as you move counter-clockwise around the center of the origin.
Negative numbers are not allowed.

Type: If the cylinder is external, select EXT.. If the cylinder is internal, select INT..

Use multiple tips when measuring outer cylinder: When you select this option, the alignment
program will use multiple tips of an indexing probe to measure the outer cylinder of the gear.

"A" Angle: This box becomes available when you select the Use multiple tips when
measuring outer cylinder check box. Type the “A” angle that will be used for the
measurements. The “A” angle of the probe remains constant. If you use a star probe and
you do not want any probe head rotation, type 0 (zero) in this box.

Use alternate tip when measuring Z point: When you select this option, the alignment program
will use multiple tips of an indexing probe to measure the Z Point on the gear.

"A" Angle: This box becomes available when you select the Use alternate tip when
measuring Z point is check box. Type the “A” angle that will be used for the
measurements. The “A” angle of the probe remains constant. If you use a star probe and
you do not want any probe head rotation, type 0 (zero) in this box.

Execution Control Area
This area contains the values that control the motion of the machine while executing the DCC alignment.

Prehit Distance: Type the distance from the theoretical point at which the motion speed changes
from Move Speed to the slower Touch Speed. Distance is specified in current part units (inches or
millimeters).

Retract Distance: Type the distance the probe retracts from the surface after taking a hit. The
distance is specified in current part units (inches or millimeters).

Check Distance: Type the distance the probe will retract in the XY direction. The distance is
given in current part units (inches or millimeters).

Clearance Distance: Type the distance the probe will retract in the XY direction.

Clearance Height: Type the distance the probe will retract in the Z direction. The distance is given
in current part units (inches or millimeters).

Touch Speed: Type the speed at which the CMM takes hits. The value entered is the percentage
of the machine’s defined top speed.

Move Speed: Type the point to point positioning speed of the CMM. The value entered is the
percentage of the machine’s defined top speed.
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Fly On: The Fly mode provides a way to move the probe around the part in a smooth, non-
stopping motion. Check this box to select fly. This option depends on the capability of the controller
to execute circular moves.

Fly Radius: Type the radial distance of the arc path along which the probe will travel
between move points.

Clocking Points Area

Use multiple tips: When you select this check box, the alignment program will use multiple tips of an
indexing probe to measure the clocking points.

"A" Angle: This box becomes available when you select the Use multiple tips check box. Type
the “A” angle that will be used for the measurements. The “A” angle of the probe remains constant.
If you use a star probe and you do not want any probe head rotation, type 0 (zero) in this box.
Rotation: This list specifies where to take clocking point X+, X-, Y+, or Y- (in other words, at the
three o'clock, nine o'clock, twelve o'clock, or six o'clock position). The probe will be selected based
on rotation selection.

Use different prehit and retract distance: Sometimes it may be necessary to use smaller prehit and

retract distance for clocking points. Check this box to define different the Prehit and Retract Distance for

clocking points.

Prehit Distance: Type the prehit distance for clocking points.

Retract Distance: Type the retract distance for clocking points.

The following buttons are available in this dialog box:

oK This button launches PC-DMIS and generates an alignment program, measures a selected
alignment program, or generates and measures an alignment program according to your
selection.

\&lThis button applies any changes you have made and leaves the dialog box open.

| Garcel | This button cancels your changes and closes the dialog box.

80



PC-DMIS Gear 2.5 Manual

Measuring a Cylinder Gear

Use the Measure Gear dialog box to edit the parameters and begin gear measurement.

To measure a cylinder gear, select the Operation | Measure Gear... menu option or the Measure toolbar
icon...

y 2

Measure
...to open the Measure Gear dialog box.
Before measuring, ensure that you have first:
e Defined your probe
e Calibrated your probe

e Defined gear parameters
e Created an alignment

See either "CMM: Gear Measurement Setup" or "Vision: Gear Measurement Setup" depending on your
selected machine type.
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Vision: Gear Measurement Setup

Measure Gear =
oly

Cancel
7| Generate 7| Measure | Evaluate

Part Program |llrmination

Program File: +| Top Light Intensity: 0

Alignment

Align File

Probe

7| Bottom Light Intensity: 0
Probée File

Edge Seftings
Density Level V| Outier Filter Std. Dev
NORMAL - 2

Color Settings Magnification v | Ring Light Intensity. 0.0
Hit Target Color:  Mominal Color Opt. Magnification

Measure Gear dialog box — Vision

You can use the Measure Gear dialog box as follows by selecting the appropriate check box(es):

Generate: When you select this check box, PC-DMIS will generate your part program, but will not
measure unless the Measure check box is marked.

Measure: When you select this check box, PC-DMIS Gear will generate and execute the part program to
measure the gear. Otherwise, the part program will be created, but not executed.

Evaluate: When you select this check box, PC-DMIS Gear will automatically evaluate the gear and create

a report as soon as the measurement is completed. Otherwise, you will need to open the Evaluate Gear
dialog box to evaluate the gear.
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Part Program Area

The Create a new part program and Open an existing part program options allow you specify whether
PC-DMIS Gear should create a new PC-DMIS program to measure the gear or if it should use an existing
PC-DMIS part program. Specify the name of part program by typing the path and name for part program

or clicking the browse button |_| to select the part program file. The path to this probe file will appear in
the Part program name box.

Alignment Area

Align File: This box lets you determine the alignment file to be recalled and used in the gear
measurement program. By default, PC-DMIS Gear automatically selects the alignment you performed
using the Align Gear icon. Use the Browse button to select the alignment file (file with an .aln filename
extension). For more information on alignment files, see the topics on saving and recalling alignment files
in the main PC-DMIS documentation.

Probe Area

Probe File: The path in this box defines what probe file you want to use for the gear's measurement.
Click the Browse button to navigate to and select the probe file to use for the gear’'s measurement.

Edge Settings Area
Density Level: This list lets you define the density type when detecting the edge of a feature. It has three
options:

Low: Returns a minimal number of points (one point for every 10 pixels). Use this density type if
your feature form doesn’t change much in this area, or isn't a critical area of your part.

Normal: Returns the default number of points (one point for every 4 pixels) for that feature type.

High: Returns the maximum number of points (one point per pixel). Use this density type if your
feature form changes drastically in this area or is considered a critical area of your part.

Outlier Filter: This check box determines whether or not outlier filtering is required for this target.

Std. Dev.: This box defines the standard deviation of a point. This is the distance a point needs to be
away from the other points to make it considered to be an outlier.

Color Settings Area

Hit Target Color: This list allows you to select the color used for most of the overlaid graphics and text
on the Live View tab. This affects probe hits, targets, gages, as well as textual information for FOV
coordinates, magnification, and focus. The default color is red.
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Nominal Color: This list allows you to select the color used for the nominal line in the targets on the Live
View tab.

Magnification Area
Opt. Magnification: This determines the optical magnification percentage to use when measuring.

llumination Area

This area controls the illumination used for the different styles of lamps. Each lamp has its own check
box, slider, and Intensity box. The check boxes switch that specific lamp on or off during measurement,
the slider bar and the corresponding box determines the intensity of that lamp. The available lamps are:.

Top Light: This lamp is an on-axis lamp that is directed through the optical path. It can provide better
edge and feature visibility on some parts than other light sources that illuminate from above because the
light source isn't as diffused. Since it shines parallel to the optics, it's also easier to see into holes.

Bottom Light: This lamp that shines from under the stage. It creates a silhouette of the part to be viewed.

Ring Light: This is a multi-bulb lamp that illuminates from above. This lamp is normally composed of an
array of LED lights arranged in concentric rings or circles.

The following buttons are available in this dialog box:

oK To start the gear measurement and vision machine movement, click this button. PC-DMIS
Gear will generate the measurement program if the Generate check box is selected,
measure/execute the program if the Measure check box is selected, and Evaluate the gear if
the Evaluate check box is selected.

A message will appear and ask if you are ready to start measurement. To run the gear
measurement program, click Yes. To cancel the measurement, click No.

Once the measurement process starts, PC-DMIS Gear will open the Execute dialog box.
Follow the instructions in the Execute dialog box to proceed. For more information, see "The
Execute Dialog Box".

\&lThis button applies any changes you have made and leaves the dialog box open.

| cancel | This button cancels your changes and closes the dialog box.
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CMM: Gear Measurement Setup

You can use the Measure Gear dialog box to measure and evaluate the gear as specified by the

parameters in the Define Gear dialog box.

_ Apply
ooty
7| Generate v Measure: ¥ | Evaluate
Part Program Execution Controts
Program File: Prehit Distance: 1.0000 (mm}
Retract Distance: 1.0000 {mmj
Alignment
—_— Check Distance: 0.0000 (mm)
Align File:
Clearance Distance: 10.0000 (mm}
Probe
Clearance Height 50.0000 (mm}
Probe File:
Touch Speed: 2 :
Move Speed: 50 %
[¥] Fiy ©On
= o Fly Radius 3.0000 (mm)
|¥] Use Multiple Tips 1| Using analog probe
"A"Angle: 0 || Probe has wrist
Ang Scan Type Analog Scan «
| Move Up to Clearance Plane Before Rotating Probe _Sff_si"_'f’i_J

Measure Gear dialog box - CMM

You can use the Measure Gear dialog box as follows by selecting the appropriate check box(es):

) Select This Check Box
To Do This
Generate|Measure|Evaluate
Generate a PC-DMIS program to measure a gear v
Measure/execute and evaluate an existing PC-DMIS v v
program to measure a gear
Generate, measure/execute, and evaluate the PC-DMIS v v v
program to align a gear

Generate: When you select this check box, PC-DMIS Gear will generate a new part program to measure
the gear as specified by the parameters in the Define Gear dialog box.

Measure: When you select this check box, PC-DMIS Gear will execute the part program selected in the

Part Program area to measure and evaluate gear.
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Evaluate: When you select this check box, PC-DMIS will automatically evaluate the gear and create a
report as soon as the measurement is completed. Evaluation can be selected only if the Measure check
box is selected.

Part Program Area
Part Program: Type the name of the PC-DMIS program file, along with the full path. You can click the

browse button |_| and select the part program file. The name of the PC-DMIS program file will appear in
the box.

Alignment Area
Align File: Type the path and filename of the alignment file to be recalled and used in the gear
measurement program. By default, PC-DMIS Gear automatically selects the alignment you performed

using the Align icon. You can click the browse button \;|and select the alignment file. The name of the
file will appear in the box. For more information on alignment files, see the help topics on saving and
recalling external alignments in the main PC-DMIS documentation.

Probe Area
Probe File: Type the name of the probe file, along with the full path that you want to use for measuring

the gear. You can click the browse button \_| and select the probe file name. The probe filename will
appear in the box.

Use Alternate Probe File for Profile and Lead: This check box is available when the Measure check
box on the Profile tab or Helix/Lead tab (or both tabs) is selected. To specify the use of a different probe
configuration for measuring the profile and lead than the probe configuration used for measuring the pitch
and runout, select this check box. When you select this option, the Probe File box for the probe file for
the profile and helix/lead becomes available.

Use Multiple Tips: To specify that PC-DMIS Gear should use multiple tips to measure your gear, select
this check box. If you have an indexing probe and you want to use more than one probe tip, you should
select this option.

“A” Angle: This check box is available when Use Multiple Tips box is selected. Type the “A” angle that
will be used for the measurements. The “A” angle of the probe remains constant. If you use a star probe
and you do not want any probe head rotation, type 0 (zero) in this box.

Use analog probe: If you are measuring gear using analog/scanning probe, select this check box. This

will determine the type of scan to be used for measuring the profile and helix/lead. If you select this check
box, the Scan Type option in the Execution Controls area becomes available.
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Note: Incorrect use of this option may result in unexpected measurement behaviors. One example
of this is that when you use an analog probe and do not enable this option, the result may be to
use analog scanning even if that was not your intention.

Probe has wrist: Select this check box if your probe configuration is using a wrist. In PC-DMIS, a probe
configuration with a wrist uses the tip naming format “T1IAXBY”, where X and Y are the angles of the wrist
(for example: TLA90B180). For a fixed-head probe configuration, PC-DMIS uses the tip naming format
“TIPX", where X is the TIP #.

Move Up to Clearance Plane Before Rotating Probe: To move the probe to the value specified for
Clearance Height before rotating it, select this check box.

Execution Controls Area

In this area, specify the parameters that control the motion of the machine while executing the gear
measurement program.

Prehit Distance: Type the distance from the theoretical point at which the motion speed changes
from Move Speed to the slower Touch Speed. The distance is specified in current part units
(inches or millimeters).

Retract Distance: Type the distance the probe retracts from the surface after taking a hit. The
distance is specified in current part units (inches or millimeters).

Check Distance: Type the distance past the theoretical hit location that the machine will continue
to search for the surface of the part until it determines the surface is not there.

Clearance Distance: Type the distance the probe will retract in the XY direction. The distance is
given in current part units (inches or millimeters).

Clearance Height: Type the distance the probe will retract in the Z direction. The distance is given
in current part units (inches or millimeters).

Touch Speed: Type the speed at which the CMM takes hits. The value you enter is the
percentage of the machine’s defined top speed.

Move Speed: Type the point to point positioning speed of the CMM. The value you enter is the
percentage of the machine’s defined top speed.

Fly On: The Fly mode provides a way to move the probe around the part in a smooth, non-
stopping motion. To select fly, select this check box. This option depends on the capability of the

controller to execute circular moves.

Fly Radius: Type the radial distance of the arc path along which the probe will travel between
move points.
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Scan Type: This option is used for analog probes (such as an LSPX1S probe). For an analog
probe, you can scan the profile and helix/lead in either Touch Trigger mode or Analog Scan
mode. Select the appropriate type in the Analog Scan list.

| sesnsetng.. | ik this button to define the scan settings in the Scan Setting dialog box. For more
information, see "Defining Scan Settings".

The following buttons are available in this dialog box:

oK To start gear measurement, click this button. PC-DMIS Gear will generate the measurement

program if the Generate check box is selected, measure/execute the program if the Measure
check box is selected, and Evaluate the gear if the Evaluate check box is selected.

A message will appear and ask if you are ready to start measurement. To run the gear
measurement program, click Yes. To cancel the measurement, click No.

Once the measurement process starts, PC-DMIS Gear will open the Execute dialog box.
Follow the instructions in the Execute dialog box to proceed. For more information, see "The
Execute Dialog Box".

\&lThis button applies any changes you have made and leaves the dialog box open.

| cancel | This putton cancels your changes and closes the dialog box.
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Defining Scan Settings

The Scan Setting dialog box appears when you click the Scan Setting... button in the Measure Gear
dialog box. For more information on the Measure Gear dialog box, see "CMM: Gear Measurement

Setup”.

Scan Setting
Profile
Point Density: 2.0000 pts/mm
Scan Speed 10.0000 %
HediLead
Point Density: 2.0000 pis/mm
Scan Speed 10.0000 %
Boundary
Boundary Type PLANE -
Crossing Number 1
Execution Mode DEFINED b
OK Cancel

Scan Setting dialog box

Profile Area

Point Density: (This option appears if you cleared the Use point number to define scan when probe
type is TTP check box on the Gear Options tab.) Type the number of hits to take per millimeter of
measurement during a profile scan. The values are given in terms of pts/mm (points per millimeter),
irrespective of part units.

Points Number: (This option appears if you selected the Use point number to define scan when
probe type is TTP check box on the Gear Options tab.) Use this box to enter the total number of points
to probe when performing a profile and/or helix/lead scan.

Scan Speed: Type the speed at which the CMM will scan profiler. The value you enter is the percentage
of the machine’s defined top speed. This is used only for an Analog Scan type.

Helix/Lead Area

Point Density: Type the number of hits to take per millimeter of measurement during a helix/lead scan.
The values are given in terms of pts/mm (points per millimeter), irrespective of part units.

Scan Speed: Type the speed at which the CMM will scan the helix/lead. The value you enter is the
percentage of the machine’s defined top speed. This is used only for an Analog Scan type.
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Boundary Area

Boundary Type: Refer to the documentation for "Boundary Type area" in the Core PC-DMIS
documentation for descriptions. Select the boundary type from the list:

Plane
Sphere
Cylinder
Cone
OldStyle

Crossing Number: Determines how many times a scan crosses the selected boundary type before
stopping the scan. See the "Boundary Type area" topic of the Core PC-DMIS documentation for more
information.

Radius or Angle: This value determines the radius for the Sphere or Cylinder boundary type, and the
cone apex angle for the Cone boundary type.

Execution Mode: Select the appropriate mode:

90

Normal: (Available only for the Touch Trigger mode.) Gear will use discrete touch points and
"stitch" the scan feature from point to point.

Defined: (Available only for the Analog Scan mode.) Gear will calculate all nominal scan points
according to the gear parameters and insert them into the scan command. When executing the
scan, PC-DMIS will pass through every point.

Relearn: (Available only for the Analog Scan mode.) Gear will also calculate the nominal scan
points. However, when executing the scan, PC-DMIS will recalculate all scan points according to
the start point, end point, and scan direction. All learned measured data will replace the existing
measured data.
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The Execute Dialog Box

This dialog box appears when the gear measurement process interfaces with PC-DMIS and begins
measuring the gear.

Execute

8 Measuring gear in progress. ..

Status: Mormal

Message:
Take hit for a Point

| Display XY¥Z | | Erase hit || Stop |[ Continue H Cancel

Execute dialog box
Status: This area and the colored icon above it indicate the status of the measurement process. A green

icon means execution is proceeding normally. A red icon means there's an error or execution has been
stopped manually.

Message: This displays instructions and other messages regarding the current measurement process.

Display XYZ: This button displays a digital readout of the XYZ location of the probe during the
measurement process:

Exscute
@ Measuring gear in progress
Status Nomal
Massage
Maasunng Feature ID=LEAD L

Hide XvZ Erase hit Siop Continue Cancel

X
Y

&

Execute dialog box showing XYZ information

Hide XYZ: This button hides the digital readout of the probe's XYZ location.

Erase hit: To remove the current hit, simply click the Erase Hit button. Most CMM jog boxes have a
button assigned to erasing the last hit. Pressing that button on the CMM's jog box while in Execute mode,
produces the same result as clicking the Erase Hit button on the dialog box.
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Stop: This command button halts the probe at its current position and suspends execution of the part
program. This option will not stop the part program execution if the current move is a PH9 orientation
change. The program will stop after the PH9 has stopped.

Continue: This button allows you to resume execution of a part program halted by a CMM motion error,
or the Stop button.

Cancel: This cancels the measurement process and closes the Execute dialog box.

92



PC-DMIS Gear 2.5 Manual

Evaluating a Cylinder Gear

Use the Evaluate Gear dialog box to define parameters for the plot header and generate reports from the

gear evaluation. Measurement data must be present in order to evaluate a gear.

To evaluate gear measurement, select the Operation | Evaluate Gear... menu option or the Evaluate

toolbar icon...

B
EHa
Evaluate

...to open the Evaluate Gear dialog box:

Evaluation ltems

Cylindncal Gear Pitch & Funout
= pera

Plot Information o ]

Program Mo. ; | =

Serial Number :

Inspector :

Machine 1D b

Date Time

Drawing Mo

Part/Mach Mo. :

Motation :

. B

Cancel |

Evaluate Gear dialog box for cylinder gear

Evaluation ltems Area

Measured data must be available in order to evaluate and generate result plots.

Pitch/Runout: Select this option to evaluate the gear for pitch and runout and to generate a plot

that displays various pitch and runout evaluations based on the standard you selected. If required,

click the Define button to change the options for the Pitch/Runout report. For more information,

see "Pitch/Runout Tab".

Profile/Helix: Select this option to evaluate the gear for profile and helix and to generate a plot

that displays various profile and helix evaluations based on the standard you selected. This option

is available for selection only if you have measured the profile and helix. If required, click the

Define button to change the options for the Profile/Helix report. For more information, see "Profile

Tab" and "Helix/Lead Tab".
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Tip/Root Circle: Select this option to evaluate the tip and root circle measurements of the gear.
The results of the tip and root circle evaluations will appear at the bottom of the pitch and runout.
This option is available for selection only if you have measured the tip and root circles. If required,
click the Define button to change the options for the tip and root elements of the Pitch/Runout
report. For more information, see "Tip/Root Circle Tab".

Plot Information Area

In this area, define the plot header parameters such as Program Number, Serial Number, Inspector,
Machine ID, Date/Time, Drawing No., Part/Mach No., and Notation. This information will be used to fill
up the plot header in the report. The date and time are automatically generated based on the time of the
gear measurement.

The following buttons are available in this dialog box:

oK This button evaluates and generates the plots according to your selections. This sends the
report to the output device specified on the Qutput Settings tab in the PC-DMIS Gear Settings
dialog box. The evaluation plots appear in the Gear Report window. You can use this window
to view and print the plots. For more information, see "Using the Gear Report Window".

The following error message appears when the profile/helix is measured and there are not
enough points to perform the evaluation:

Waming ﬁ

I Mot encugh points for profile anabysis

When this message appears, PC-DMIS Gear will generate a blank profile/helix plot.

\&lThis button applies any changes you have made and leaves the dialog box open.

| Garcel | This button cancels your changes and closes the dialog box.

Important! The Gear Report window will appear only when PC-DMIS Gear is open. If you close PC-DMIS
Gear, the Gear Report window along with all open evaluation reports will be closed.

See the "Sample Pitch & Runout Report" and "Sample Profile & Helix Measurement Evaluation" topic for
examples of the spur gear reports that PC-DMIS Gear creates.
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How the Report Relates to the Measured Gear

It is helpful to understand how gear teeth are numbered and how the right and left flanks of the gear tooth
are determined.

Tooth #1 is the gear where measurement begins based upon the start angle. Subsequent teeth are
numbered according to the order that measurements are taken.

To determine the right and left flanks, the rules are:

e For an external gear, imagine that you are standing at the center of the gear and looking forward
at the gear's tooth. The left flank is on the left side of the tooth, and the right flank is on the right
side of the tooth.

e For an internal gear, imagine that you are standing at the center of the hole and looking at a
space between two teeth. The left flank is on the left side of that space, and the right flank is on
the right side.

95



Sample Pitch & Runout Report

PC-DMIS Gear 2.5 Manual

(A) Deviation values are indicated in microns. (B) Red arrow indicates an out-of-tolerance value. Values
that have no value when calculated through the Quality standard and grade in the tolerance area are

indicated with XX.
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Sample Profile & Helix Measurement Evaluation

(A) Deviation values are indicated in microns. (B) Deviation values are indicated in millimeters. (C) Red

arrow indicates out of tolerance value. Values which have no value when calculated through the Quality
standard and grade in tolerance area are indicated with XX.
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Parameters for Bevel Gears

This section provides detailed information for the parameters that are used when defining, aligning,
measuring, and evaluating a bevel gear.

See the "Getting Started" chapter for the steps for using PC-DMIS Gear.
The following topics provide information for a bevel gear:

o Defining a Bevel Gear

e Aligning a Bevel Gear

e Measuring a Bevel Gear

e Defining Master Flank Data
e Evaluating a Bevel Gear
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Defining a Bevel Gear

Use the Define Gear dialog box to define the geometric and measurement parameters of a gear.

To define a bevel gear:

1. Open an existing bevel gear file, or create a new one.

2. Select the Operation | Define Gear... menu option or the Define toolbar icon...

Define

...to open the Define Gear dialog box:

Farameilers: | Pitch / Runout | Topography

Gear Parameters
Mumber of Teeth 0
Mormal module 0.0000
Face Width 0.0000

CQuter Cone Distance: 00000

Mean Spiral Angle 0.0000

Master Flank Data
Flank Row Col X Y Z

Import...

Define Gear

Evaluation Selup
Pitch Cone

Gear Type Gear Halr pitch cone angle:

Z-coordinate of pitch cone apex

4|

COrientation :é:iiem'al
Unis: Mb X Face Cone

Flank Type Splral - Half face cone angle
Z-coordinate of face cone apex

Convex on Right Side

Root Cone
| J K Half root cone angle

2-coordinate of root cone apex:

Quality Standard and Grade

ﬁ DIN3DES
‘@J AGMAZD0.03a

‘@| @ AGMAZDDD - ASE
Invert vector for each point

Grade:

0.0000

0.0000

0 0000

10.0000

0.0000
0.0000

L]

OK

Apply

Cancel

Define Gear dialog box for bevel gear

The Define Gear dialog box has three tabs that represent the possible aspects of measurement when

you are working with a bevel gear:

e Parameters Tab

e Pitch/Runout Tab

e Topography Tab

e Evaluation Setup Tab
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The following buttons are available in this dialog box:

\LlThis button applies any changes you have made and closes the dialog box.
\&lThis button applies any changes you have made and leaves the dialog box open.

| cancel | This button cancels your changes and closes the dialog box.
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Parameters Tab

Use the Parameters tab to define the gear's geometry parameters. Refer to the gear's blueprint and enter
the parameters that define the geometry of the gear.

Gear Parameters
Number of Teeth 0
Hormal moduss 0.0000
Face Width 0.0000

Quter Cone Distance:  0.0000

Iean Spiral Angle 0.0000

Master Flank Data

Flank FRow Col X b §

Import...

Parameters |~ Pilch f Runoul | Topography

Define Gear

Evaluation Setup

Gear Type \Gear v |

Onentation: | Exlemai = |

Units MM -

Flank Type ﬁpiral -

Convex on Right Side

Invert vector for each point

Pitch Cone
Half pitch cone angle

Z-coordinate of pitch cone apex

Face Cone
Half face cone angle

Z-coordinate of face cone apex

Root Cone
Half rool cone angle

Z-coordnate of root cone apex:

Quality Standard and Grade

m DIN3DES Grade:

@ AGMAZD0.03a

@| @) AGMAZ008 - ASE

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

Define Gear dialog box — Parameters tab for bevel gear

Gear Parameters Area

Number of Teeth: Type the number of teeth for the gear.

Normal module or Diametral pitch: Refer to the appropriate gear standard for the definition of this

parameter. The expected input for an English (INCH) gear is Diametral pitch, and for a metric (MM) gear

it is Normal module.

Face Width: Type the width of the face.

Outer Cone Distance: Type the distance from the apex of the pitch cone to the heel of the teeth.
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Gear Type: Select either Gear or Pinion, as shown below:

A - Gear
B - Pinion

Orientation: Select External for gears where the teeth are on the outside of the gear. Select Internal for
gears where the teeth are on the inside of the gear.

Units: Select either INCH or MM to define the units for your gear.

Flank Type: Select the type of bevel gear: Straight or Spiral. For a spiral gear, the following options are
required:

Mean Spiral Angle: Type the mean angle of the teeth.

Convex on Right Side: Typically, for bevel gears, the left side of the gear teeth as viewed from
the center of the gear is convex. When you define master flank data with the CMM, you are
prompted to measure the convex side of the teeth first, and then the concave side. It is important
to note that this is when viewing the teeth from the center of the gear outward. Select this check
box only for convex on right side.

Following is an example of a vertical pinion and horizontal spiral bevel gear with convex sides:

A - Vertical pinion with convex on left side
B - Horizontal gear with convex on right side
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Master Flank Data Area
The master flank data define the nominal geometry of the convex and concave flanks of the bevel gear.

Import: Click this button to import master flank data from a previously created master flank file
(*.dat). Master flank data will appear in the table. If you do not have master flank data in a file, then
you will need to measure it by selecting the Operation | Create Master Flank Data... menu option.
For more information on creating a master flank file, see "Step 8: Measure the Master Flank".

Clear: This button is enabled when master flank data appears in the table. Click this button to clear
the master flank data from the table. A warning message box appears and asks if you are going to
clear master flank data.

Invert vector for each point: To invert the vector of each point in the master flank point, select
this check box. When you select this check box, the inverted vector of each point on the master
flank appears in the table. For example:

Master Flank Data
Flank Row Col X i z | J K =
CW 1 1 a9.8g8.. 102 -30.7 0.7056 0.7002 0.5
CV 1 2 9984 104 376 0rore 0T041 0U
CW 1 3 9982 105 -35.7 07052 07079 OU
CV 1 4 o980 105 337 07029 0TI OU
CV 1 b 99.78 =105 317 07013 0722 o0u
CV 2 1 96.T -1.33 -38.3 06802 07289 0O)
CW 2 2 9672 -7.50 -36.4 06785 07331 v
CW 2 3 96.73... -7.60 =345 06749 07373 01
Cv 2 4 9674 -T6EH =326 06715 07404 0
CW 2 5 QRTS -TTH 07 NARGE 0 T412 017
a4 ¥
Import | Clear Invert wector for each point

Example of point vectors

Pitch Cone Area
Half pitch cone angle: The half cone angle for the pitch cone.

Z-coordinate of pitch cone apex: Type the z-coordinate of the pitch cone apex used to define the
location of the pitch cone.

Face Cone Area
Half face cone angle: The half cone angle for the face cone.

Z-coordinate of face cone apex: Type the z-coordinate of the face cone apex used to define the
location of the pitch cone.
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Root Cone Area
Half root cone angle: Type the half cone angle for the root cone.

Z-coordinate of root cone apex: Type the z-coordinate of the root cone apex used to define the location
of the pitch cone.

Quality Standard and Grade Area
Gears are manufactured and measured with reference to various international standards. In this area,
select the standard and enter the grade.
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Pitch/Runout Tab

Use the Pitch/Runout tab to specify the required data for the pitch measurement of a bevel gear.

Define Gear

Paramalers IEﬁgh_,‘_F_{ungut_ Topography | Evaluation Selup

¥ | Measire
Pitch Point Definition Evaluation
Type of Definition Flot Magnification 100
@ Type A Tolerances (mmdinch)
TypeA: Master Grid L SELed
Cumudative piich deviation (Fp): 0 o
Fitch point In master grid convex
Individual pitch deviation {fp) o 0
ow. 5 col: |3
Adjacent pitch geviation (fu) ] ]
Pitch point in master grid concave Individual pitch variation (Rp) o o
row. § cob 3 Radial runout (Fr) 0
Calculate Tol.
Type B
« Evaluate Tooth thickness
Chord Tooth thickness
Radius of Pitch Point Nominal Maximum Minimum
£ Coordinate of Pitch Point C o 0 o

Define Gear dialog box — Pitch/Runout tab for bevel gear

Measure: Select this check box to measure the pitch of the gear.

Pitch Point Definition Area

PC-DMIS Gear will measure one point on each flank to measure pitch and runout. This area defines
where on the flank the point for the pitch measurement will be measured.

Type of Definition: The pitch point's location on each flank can be defined by one of the following
methods:

Type A: Master Grid
A point on each flank from the master flank data is used to measure the pitch and runout.

Pitch point in master grid convex: The row and col (column) numbers for the pitch point
of the master grid on the convex side.

Pitch point in master grid concave: The row and col (column) numbers for the pitch point
of the master grid on the concave side.
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Type B: Radius and Z Coordinate
A point on each flank defined by its polar coordinates is used to measure pitch and runout.

Radius of Pitch Point: Enter the radius of the pitch point. Gear calculates the pitch points
on each flank by piercing the circle with the master flank surface.

Z Coordinate of Pitch Point: Enter the Z coordinate of the pitch point. Gear calculates the
pitch points on each flank by piercing the circle with the master flank surface.

Evaluation Area

Plot Magnification: This value is a percentage that all pitch errors will be magnified by for display in the
evaluation. If you specify "0," the evaluation is carried out, but no plot output will be created. However, the
evaluation parameters are stored in the measurement result.

Tolerances (mm/inch) Area

Define the tolerances for evaluating pitch and runout. Refer to the gear standard for a definition of each
parameter.

e Cumulative pitch deviation (Fp)
e Individual pitch deviation (fp)

e Adjacent pitch deviation (fu)

e Individual pitch variation (Rp)
e Radial runout (Fr)

[Note: With the measured pitch points, a runout evaluation can also be executed.

Calculate Tol

When you click this button, PC-DMIS Gear calculates the tolerances for pitch
and runout evaluations based on the standard and grade specified on the Parameters tab.

Evaluate Tooth thickness: Select this check box to evaluate the chordal tooth thickness and output the
result in the report. The tooth thickness is evaluated with actual pitch points.

Chord Tooth Thickness Area
Nominal: The nominal value of chord tooth thickness.

Maximum: The maximum value of tooth thickness.

Minimum: The minimum value of tooth thickness.
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Topography Tab

Use the Topography tab to define all the values necessary for the description of the topography
measurement. Topography measurement uses single point probing to take measurements. PC-DMIS

Gear automatically generates all probing points and the machine movement.

Define Gear

Parameters | Pitch / Runout [Topooraohw) | Evaluation Setup

J| Measure

Measurement Evaluation
Teetn List to be measured 4 v 0 Plot Magnification 100
Flank selection Both Flanks = Tolerances

Convex

Total deviation o}
Line at face: 0
Line at root 0

Profie at toe o

Profile at heel

Define Gear dialog box — Topography tab for bevel gear

Measure: Select this check box to measure the topography of the gear.

Measurement Area

Concave

Teeth List to be measured: The box to the right of the list specifies the tooth numbers for which the
topography will be measured based on the Number of Teeth value on the Parameters tab. The list
defines for how many teeth the topography will be measured. By default, the profile will be measured on

four teeth. The following options are available in the list:

o All: Measures all of the teeth. When you select this option, the teeth range automatically appears

in the box, and you cannot change the value.

e Custom: Measures only the teeth that you type in the box. Separate the teeth with commas. For

example: 1,8,14,20. An out-of-range error symbol @ will flash to the right of the box if the value
that you enter in the box is out of range based on the Number of Teeth value on the Parameters

tab.

e 1,2,4,and 8: Enables PC-DMIS Gear to automatically calculate the teeth to measure. The teeth

automatically appear in the box, and you cannot change the value.

107



PC-DMIS Gear 2.5 Manual

Flank selection: Select whether to measure the Concave Flank, Convex Flank, or Both Flanks:

il

Al
A - Convex
B - Concave

Evaluation Area

Plot Magnification: Define the scale of magnification scale for the plot. If you specify "0", the evaluation
is carried out, but no plot output will be created. However, the evaluation parameters are stored in the
measurement result.

Tolerances Area
Enter the appropriate tolerances according to the blueprint.

Total deviation: The total tolerance for all grid points.
Line at face: The tolerance for the face line.

Line at root: The tolerance for the root line.

Profile at toe: The tolerance for the profile at the toe line.

Profile at heel: The tolerance for the profile at the heel line.
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The graphic below provides an example of the topography tolerances and shows how the tolerance

values are reported in the footer.
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Evaluation Setup Tab

Use the Evaluation Setup tab to specify the plot header information to be added in the report.

Parameters | Pitch/Runout  Topography | [Evaluation Setuo! |

Plot Information

Spural Bevel Gaar Topograpky
Program Number lEhms - 5 e

Serial Number:

1
i

Inspector:
Machine 1D
Date/Time:
Crrawing No.-
PartiMach No.-

Notation:

\ T T77 77777

L]
%

il

Define Gear dialog box — Evaluation Setup tab for bevel gear

Plot Information: Use this area to add header information for plots in the report. You can add the
following information:

e Program Number
e Serial Number

e Inspector

e Machine ID

e Date/Time

e Drawing No.

e Part/Mach No.

¢ Notation
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Aligning a Bevel Gear

Use the Align Gear dialog box to:

e Generate a PC-DMIS program to align a bevel gear
e Execute an existing PC-DMIS program to align a bevel gear

To align a bevel gear, select the Operation | Align Gear... menu option or the Align toolbar icon...

7N

Align

...to open the Align Gear dialog box:

Apply
Cancel
| Generate V| Measure
Alignment Frogram Z Ais
Program Name - Type Flane = Feature ID:  BV_PLN
Saved Alignment File ¥ Origin
Alignment File " Type: |Circle = Feature ID:  BV_CIR
Probe ¥ Origin
Probe File e Type [circie - Feature ID: BV_CIR
Mation options Z Crrigin
Prenit Distance: 2 mm Type Plane - Feature 1D:  BV_PLN
Retract Distance 2 mm Offsel 43
Check Distance: 2 mim
Touch Speed 2 %
Move Speed 40 %
¥ | Use Clearance Height 5
g X S | Measure facefroot cone Parameter setup

Align Gear dialog box for bevel gear

Generate:If you select this check box, PC-DMIS Gear will generate a new part program to align the gear.

Measure: If you select this check box, PC-DMIS Gear will execute the alignment program that you select

in the Alignment Program area.

Generate and Measure: If you select the Generate and Measure check boxes, PC-DMIS will first
generate the part program and then execute it to align the gear.
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Alignment Program Area
Program Name: Type the name of the PC-DMIS alignment program file, along with its full path. You can

click the browse button l;'and select the alignment program file. The name of the PC-DMIS alignment
program file will appear in the box.

Saved Alignment File Area

Alignment File: The PC-DMIS Gear alignment program will save the gear alignment in this file. This
alignment will be used by the PC-DMIS program that measures the gear.

This file will have .aln as the filename extension. You can click the browse button \_| and select the
external alignment file. The name of the file will appear in the box.

For more information on alignment files, see the documentation on saving and recalling external
alignments in the main PC-DMIS documentation.

Probe Area
Probe File: Type the name of the probe file, along with its full path, that you want to use for aligning the

gear. You can click the browse button |;|and select the probe file name. The probe file name will appear
in the box.

Note: You must select an existing probe file. Otherwise, when you click the OK button, an error
message will appear and indicate that the file you specified does not exist and you must select an
existing file:

Error

The probe file you specified doesn't exist. Please select an existing probe
file.

0K

Motion Options Area

In this area, specify the parameters that control the motion of the machine while executing the DCC
alignment.

Prehit Distance: Type the distance from the theoretical point at which the motion speed changes
from Move Speed to the slower Touch Speed. The distance is specified in current part units
(inches or millimeters).

112




PC-DMIS Gear 2.5 Manual

Retract Distance: Type the distance the probe retracts from the surface after taking a hit. The

distance is specified in current part units (inches or millimeters).

Check Distance: Type the distance past the theoretical hit location that the machine will continue

to search for the surface of the part until it determines the surface is not there.

Touch Speed: Type the speed at which the CMM takes hits. The value you enter is the

percentage of the machine's defined top speed.

Move Speed: Type the point-to-point positioning speed of the CMM. The value you enter is the

percentage of the machine's defined top speed.

Use Clearance Height: Select this check box to use the clearance height during alignment

measurement.

Clearance Height: (Available when you select the Use Clearance Height check box.) Type
the clearance height used to measure the gear alignment and the clearance height used at

the beginning and end of the gear measurement.

Z Axis Area
Type: Select the type (Cylinder, Plane, or Cone) for the Z axis.

Feature ID: The ID of this feature. If necessary, change the ID.

X Origin Area
Type: Select the type (Cylinder, Circle, or Cone) for the X origin.

Feature ID: The ID of this feature. If necessary, change the ID.

Y Origin Area
Y Origin: Select the type (Cylinder, Circle, or Cone) for the Y origin.

Feature ID: The ID of this feature. If necessary, change the ID.

Z Origin Area

Z Origin: Select the type (Plane, Circle, Point, or Cone) for the Z origin.

Feature ID: The ID of this feature. If necessary, change the ID.
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Offset: If necessary, type the offset of the origin in the Z direction. Usually, the offset is the value of the
mounting distance.

Measure face/root cone: Select this check box if you want to create the alignment accurately by
face/root cone.

Parameter setup: (Available when you select the Measure face/root cone check box.) When you
select this button, the Parameters of the face/root cone measurement dialog box appears. See
the "Face or Root Cone Measurement Parameters" topic for more information on setting up
parameters.

The following buttons are available in this dialog box:

oK This button launches PC-DMIS and generates the alignment program, measures the selected
alignment program, or generates and measures the alignment program according to your
selection.

\&lThis button applies any changes you have made and leaves the dialog box open.

| Garcel | This button cancels your changes and closes the dialog box.
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Face or Root Cone Measurement Parameters

The Parameters of the face/root cone measurement dialog box appears when you select the
Parameter setup button in the Align Gear dialog box.

V| Move origin to the cone apex

Distance To Face/Root Cone From Pitch Cone Apex: lv]
Clearance Distance From Face/Roat Cone 3
Clearance Distance In Z Direction 20
Ok Cancel

Parameters of the face/root cone measurement |
Number Of Testh |4 =
Face Cona O Rool Cone Root Cone -
Tooth Height 20

Parameters of the face/root cone measurement dialog box

To set the face cone or root cone parameters for the measurement of the cone:

pPODdDPE

Select the Number Of Teeth to measure.

Select whether you want to measure a Face Cone or a Root Cone.

If you selected Root Cone, the Tooth Height box becomes available. Specify the tooth height.
If you want to move the origin point to the cone apex, select the Move origin to the cone apex
option.

The Distance To Face/Root Cone From Pitch Cone Apex box is available if you selected the
Move origin to the cone apex option.

For Clearance Distance From Face/Root Cone, enter the distance you want the probe to retract
after measuring each tooth.

For Clearance Distance In Z Direction, enter the distance you want the probe to retract after
measuring the entire face cone or root cone.

To accept your changes, click OK. To close without saving your changes, click Cancel.
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Measuring a Bevel Gear
Use the Measure Gear dialog box to edit the parameters and begin gear measurement.

To measure a bevel gear, select the Operation | Measure Gear... menu option or the Measure toolbar
icon...

y 2

Measure
...to open the Measure Gear dialog box.
Before measuring, ensure that you have first:
e Defined your probe
e Calibrated your probe

e Defined gear parameters
e Created an alignment
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Gear Measurement Setup

Apply
| Generale | Measure J| Evaluate SR
Program Flles CHM options
Topo. File; 8 Prehit distance 1 mm
Pitch File: Retract distance i) mm
Check distance 254 mm
Alignment
Clearance distance 20 mm
Align File
Clearance height 100 mm
Probe Touch speed 2 %
M 5 %
Probe File: Move speed S0 J
+ Fly On
Use Alternate Probe File For Topography Y
Fly Radius 3 0000 mm
Scan mode Analog Scan -
+ | Use Multiple Tips | Use analog probe
Scan Setting
A" Angle: ] + Probe has wrist
| Move out after each row of points measurad

Measure Gear dialog box

Generate: If you select this check box, PC-DMIS Gear will generate a new part program to measure the
topography and pitch of the gear according to the parameters specified in the Define Gear dialog box.

Measure: If you select this check box, PC-DMIS Gear will execute the part program specified for the
Topo. File and Pitch File options in the Program Files area.

Evaluate: If you select this check box, PC-DMIS will automatically evaluate the gear and create a report
as soon as the measurement is complete. Evaluation can be selected only if the Measure check box is
selected.

Program Files Area
Topo. File: Type the name of the PC-DMIS program file, along with its full path, to measure the

topography. You can click the browse button l_] and select the part program file. The name of the PC-
DMIS program file will appear in the box.

Pitch File: Type the name of the PC-DMIS program file, along with its full path, to measure the pitch. You

can click the browse button l_J and select the part program file. The name of the PC-DMIS program file
will appear in the box.
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Alignment Area

Align File: Type the path and filename of the alignment file to be recalled and used in the gear
measurement program. By default, PC-DMIS Gear automatically selects the alignment you performed
using the Align icon.

You can click the browse button \_| and select the alignment file. The name of the file will appear in the
box. For more information on alignment files, see the documentation on saving and recalling external
alignments in the main PC-DMIS documentation.

Probe Area
Probe File: Type the name of the probe file, along with its full path, that you want to use for measuring

the gear. You may click the browse button |_| and select the probe file name. The probe file name will
appear in the box.

Use Alternate Probe File For Topography: Check this box to specify the use of a different probe
configuration for measuring the topography than the probe configuration used for measuring the pitch.
When this is checked, the Probe File is enabled.

Probe File: The path and name in this box specify the location of the alternate probe file for
measuring the topography.

Use Multiple Tips: To specify that PC-DMIS Gear should use multiple tips to measure your gear,
select this check box. If you have an indexing probe and want to use more than one probe tip, you
should select this option.

"A" Angle: This option becomes available when you select the Use Multiple Tips check box.
Type the “A” angle that will be used for the measurements. The “A” angle of the probe remains
constant. If you use a star probe and you do not want any probe head rotation, type zero in this
box.

Use analog probe: Select this check box if you are using an analog/scanning probe to measure the gear.

Probe has wrist: Select this check box if your probe configuration is using a wrist. In PC-DMIS, a probe
configuration with a wrist uses the tip naming format “T1AXBY”, where X and Y are the angles of the wrist
(for example: TLA90B180). For a fixed head probe configuration, PC-DMIS uses tip haming format
“TIPX”, where X is the TIP #.

CMM Options Area

In this area, specify the parameters that control the motion of the machine while executing the gear
measurement program.
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Prehit distance: Type the distance from the theoretical point at which the motion speed changes
from Move Speed to the slower Touch Speed. The distance is specified in current part units
(inches or millimeters).

Retract distance: Type the distance the probe retracts from the surface after taking a hit. The
distance is specified in current part units (inches or millimeters).

Check distance: Type the distance past the theoretical hit location that the machine will continue
to search for the surface of the part until it determines that the surface is not there.

Clearance distance: Type the distance the probe will retract in the XY direction. The distance is
given in current part units (inches or millimeters).

Clearance height: Type the distance the probe will retract in the Z direction. The distance is given
in current part units (inches or millimeters).

Touch speed: Type the speed at which the CMM takes hits. The value entered is the percentage
of the machine’s defined top speed.

Move speed: Type the point-to-point positioning speed of the CMM. The value entered is the
percentage of the machine’s defined top speed.

Fly On: The Fly mode provides a way to move the probe around the part in a smooth, non-
stopping motion. Check this box to select the fly. This option depends on the capability of the
controller to execute circular moves.

Fly Radius: Type the radial distance of the arc path along which the probe will travel
between move points.

Scan mode: This option is used for analog probes (such as an LSPX1S probe). For an analog
probe, you can scan the profile and helix/lead in either Touch Trigger mode or Analog Scan
mode. Select the appropriate type in the Analog Scan list.

\m| Click this button to define the scan settings used in the Scan Setting dialog
box. For more information, see "Defining Scan Settings".

Move out after each row of points measured: Select this check box to move the probe to the
specified clearance distance from the gear after measuring each row.
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The following buttons are available in this dialog box:

OK This button starts the gear measurement. PC-DMIS Gear will generate the measurement
program if the Generate check box is selected, measure/execute the program if the Measure
check box is selected, and evaluate the gear if the Evaluate check box is selected.

\&lThis button applies any changes you have made and leaves the dialog box open.

| Garcel | This button cancels your changes and closes the dialog box.
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Defining Scan Settings

The Scan Setting dialog box appears when you click the Scan Setting... button in the Measure Gear
dialog box. For more information on the Measure Gear dialog box, see "Gear Measurement Setup".

5
IDefined 'I

Scan speed:

Execution mode:

0K

Cancel |

Scan Setting dialog box

Scan speed: Sets the speed at which the CMM will scan. The value entered is the percentage of the
machine’s defined top speed. This is used only for an Analog Scan type.

Execution mode: Select the appropriate mode:

o Defined: Gear will calculate all nominal scan points according to the gear parameters, and insert
them into the scan command. When executing the scan, PC-DMIS will pass through every point.

e Relearn: Gear will also calculate the nominal scan points. However, when executing the scan,

PC-DMIS will recalculate all scan points according to the start point, the end point, and the scan

direction. All learned measured data will replace the existing measured data.
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Defining Master Flank Data

Measurement of the bevel gear topography requires master flank data. You can import master flank data
from a file or create it by measuring the master flank or a known gear.

Master flank data must be in Gleason format in order to import it from a file. For an example of this format,
see "Example of Gleason Format".

If you do not have master flank data in Gleason format, you need to measure the master flank. The
calculation of the master flank uses an average from all measured flanks. For more information about
measuring the master flank, see "Step 8: Measure the Master Flank" and "Master Flank Measurement".

Use the Measure master flank data dialog box to set the parameters to measure the master flank. To
open this dialog box, select the Operation | Create Master Flank Data... menu option.

Measure master flank data

Apply
cancel
Alignment Measurement
Align Tile Teeth List lo be measured Al = 0
Flank selection : | Both Flanks
Probe =
Probe file
Prehit distance 1 mm
| Use multiple lips A" angle: 0 Retract distance 1 mm
| Probe has wrist Check distance 2.54 mm
1
Save To Clearance distance: 0 mm
Cle e height 50
File name | C-\lsers\Public\Documents\WANGEARE S\Gear Datait bkt o mm
Touch speed 2 %
CV Flank | CC Flank Move speed 50 %
Mumber af lings (paraliel 1o pitch cone) 9 -
| Move out after each row of points measured
Humber of columns (rectangular to pitch cone) S .

| Fly an Flyradius. 0 mm

h

Lime imdex of reference point -

Column index of reference point 3 ¥

Measure master flank data dialog box for bevel gear

If you select the Operation | Measure Gear... menu option and no master flank data is available, PC-
DMIS Gear will inform you that there is no nominal master flank data input. It will ask if you are going to
create master flank data now:

Question 37

MNa mominal master flank data exists. Do you want to create nominal
master flank data now?

Yeas MNa
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If you click Yes, the Measure master flank data dialog box appears.

Alignment Area

Align file: Type the path and file name to the alignment file to be recalled and used in the gear
measurement program. By default, PC-DMIS Gear automatically selects the alignment you performed
using the Operation | Align Gear... menu option. You can also specify the path and filename by clicking

the browse button \_| to navigate to and select the alignment file (a file with an .aln extension). The path
to this file appears in the box. For more information on aligning files, see the documentation on saving
and recalling alignment files in the main PC-DMIS documentation.

Probe Area
Probe file: Type the name of the probe file along with its full path that you want to use for measuring the

gear. You may click the browse button \_| and select the probe file name. The probe file name will
appear in the box.

Use multiple tips: To specify that PC-DMIS Gear should use multiple tips to measure the master flank,
select this check box. If you have an indexing probe and you want to use more than one probe tip, you
should select this option.

"A" angle: This input is enabled when Use multiple tips box is checked. Type the “A” angle that
will be used for the measurements. The “A” angle of the probe remains constant. If you use a star
probe and you don’t want any probe head rotation, type zero in this box.

Probe has wrist: Select this check box if your probe configuration is using a wrist. In PC-DMIS, a probe
configuration with a wrist uses the tip naming format “T1AXBY”, where X and Y are the angles of the wrist
(for example: TLA90B180). For a fixed-head probe configuration, PC-DMIS uses tip naming format
“TIPX”, where X is the TIP #.

Save To Area

File name: Click the browse button |_| to specify the location to which the Gleason-formatted file will be
saved. This button opens a Save As dialog box; type the name of the file in the File name box. You can
also type the path and file name in the File name box.

CV Flank and CC Flank Tabs
or
Left Flank and Right Flank Tabs

Note: If you selected the Spiral option in the Flank Type list on the Parameters tab, the tabs are named
CV Flank and CC Flank. If you selected the Straight option in the Flank Type list, the tabs are named
Left Flank and Right Flank. The same options appear on both sets of tabs.
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Number of lines (parallel to pitch cone): Type the number of lines parallel to the generating line of the
pitch cone. A minimum of 4 is required for this value. See C in the example below (the solid black
horizontal lines).

Number of columns (rectangular to pitch cone): Type the number of columns vertical to the generating
line of the pitch cone. A minimum of 4 is required for this value. See B in the example below (the solid
black vertical lines).

Line index of reference point: Type the line at which the reference point is located where it intersects
the column index. See A in the example below.

Column index of reference point: Type the column at which the reference point is located where it
intersects the line index. See A in the example below.

Example showing how points are to be measured on the master flank:
A - Reference point (line index=5, column index=3)

B - Columns parallel to the tooth profile

C - Lines parallel to the tip of the tooth

D - XY plane

E - Positive Z axis
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Measurement Area

Teeth List to be measured: The box to the right of the list specifies the tooth numbers for which the
topography will be measured based on the Number of Teeth value on the Parameters tab. The list
defines for how many teeth the topography will be measured. By default, the profile will be measured on
four teeth. The following options are available in the list:

o All: Measures all of the teeth. When you select this option, the teeth range automatically appears
in the box, and you cannot change the value.
e Custom: Measures only the teeth that you type in the box. Separate the teeth with commas. For

example: 1,8,14,20. An out-of-range error symbol @ will flash to the right of the box if the value
that you enter in the box is out of range based on the Number of Teeth value on the Parameters
tab.

e 1,2, 4, and 8: Enables PC-DMIS Gear to automatically calculate the teeth to measure. The teeth
automatically appear in the box, and you cannot change the value.

Flank selection: Select whether to measure the concave flank (CC Flank), convex flank (CV Flank), or
Both Flanks.

Prehit distance: Type the distance from the theoretical point at which the motion speed changes from
Move Speed to the slower Touch Speed. Distance is specified in current part units (inches or
millimeters).

Retract distance: Type the distance the probe retracts from the surface after taking a hit. The distance is
specified in current part units (inches or millimeters).

Check distance: Type the distance past the theoretical hit location that the machine will continue to
search for the surface of the part until it determines that the surface is not there.

Clearance distance: Sets the distance the probe will retract in the XY direction. The distance is given in
current part units (inches or millimeters).

Clearance height: Sets the distance the probe will retract in the Z direction. The distance is given in
current part units (inches or millimeters).

Touch speed: Type the speed at which the CMM takes hits. The value entered is the percentage of the
machine’s defined top speed.

Move speed: Type the point-to-point positioning speed of the CMM. The value entered is the percentage
of the machine’s defined top speed.

Move out after each row of points measured: Select this check box to move the probe to the specified
clearance distance from the gear after measuring each row.

Fly on: The Fly mode provides a way to move the probe around the part in a smooth, non-stopping

motion. Select this check box to select the fly. This option depends on the capability of the controller to
execute circular moves.
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Fly radius: Type the radial distance of the arc path along which the probe will travel between
move points.

The following buttons are available in this dialog box:

This button launches PC-DMIS in the background to execute measurement.

\&lThis button applies any changes you have made and leaves the dialog box open.

| Garcel | This button cancels your changes and closes the dialog box.
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Example of Gleason Format

Following is an example of master flank data in Gleason format.

format in order to import it from a file.

Example of Master Flank Data File

Master flank data must be in Gleason

* NOMINAL - COORDINATE - LIST  FILE: *
* *** GEAR CONVEX *** *
* PART NUMBER OF TEETH % Z ! 41 *
* GEAR GEAR THEORETICAL 3.7.2008 *
* DIFF. ANG: % DEDI ! 0.0000 REF. PT.: I (5, 3) *
o *
* NUMBER COLUMNS: I 9 NUMBER LINES: ! 5 *
* DATE: 3.7.2008 TIME: 11:29:6 UNITS: mm *
*J 1 X Y z XN YN ZN *
11 97.631532 -6.144040 -36.765631 0.6705 0.7410 0.0368
1 2 93.926450 -3.055471 -34.929149 0.6322 0.7734 0.0465
1 3 90.129565 -0.231615 -33.094230 0.5913 0.8044 0.0573
1 4 86.251219 2.330737 -31.261281 0.5500 0.8322 0.0694

1 5 82.302657 4.641605 -29.432005 0.5094 0.8564 0.0840

2 1 97.485843 -6.053775 -35.915931 0.6675 0.7437 0.0350
2 2 93.780063 -2.981129 -34.181959 0.6295 0.7756 0.0466
2 3 89.983192 -0.170863 -32.448967 0.5890 0.8060 0.0588
2 4 86.105648 2.380547 -30.717245 0.5481 0.8333 0.0719

2 5 82.158548 4.682889 -28.988380 0.5076 0.8572 0.0869

3 1 97.340250 -5.962845 -35.067075 0.6645 0.7465 0.0339
3 2 93.633761 -2.907774 -33.435168 0.6267 0.7778 0.0470
3 3 89.836978 -0.111990 -31.803769 0.5867 0.8076 0.0604
3 4 85.960310 2.428200 -30.173057 0.5461 0.8345 0.0743

3 5 82.014698 4.722200 -28.544500 0.5057 0.8580 0.0896

4 1 97.194685 -5.871841 -34.219028 0.6614 0.7493 0.0333
4 2 93.487519 -2.835647 -32.688742 0.6239 0.7801 0.0476
4 3 89.690908 -0.055031 -31.158602 0.5842 0.8093 0.0620
4 4 85.815193 2.473754 -29.628686 0.5439 0.8357 0.0765

4 5 81.871099 4.759616 -28.100345 0.5037 0.8589 0.0921

5 1 97.049085 -5.781319 -33.371753 0.6582 0.7521 0.0332
5 2 93.341308 -2.764960 -31.942641 0.6209 0.7824 0.0484
5 3 89.544969 0.000000 -30.513433 0.5816 0.8110 0.0635

5 4 85.670284 2.517284 -29.084106 0.5416 0.8370 0.0786

5 5 81.727736 4.795225 -27.655892 0.5016 0.8599 0.0944

6 1 96.903390 -5.691794 -32.525213 0.6550 0.7549 0.0336
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6 2 93.195104 -2.695895 -31.196829 0.6179 0.7847 0.0494

6 3 89.399144 0.053111 -29.868226 0.5789 0.8128 0.0651

6 4 85.525569 2.558879 -28.539286 0.5392 0.8383 0.0806

6 5 81.584599 4.829125 -27.211121 0.4994 0.8610 0.0965

7 1 96.757542 -5.603742 -31.679371 0.6518 0.7576 0.0344

7 2 93.048877 -2.628600 -30.451264 0.6149 0.7870 0.0506

7 3 89.253416 0.104334 -29.222944 0.5762 0.8146 0.0666

7 4 85.381032 2.598643 -27.994197 0.5368 0.8397 0.0823

7 5 81.441672 4.861422 -26.766010 0.4972 0.8621 0.0984

8 1 96.611484 -5.517599 -30.834185 0.6487 0.7602 0.0357

8 2 92.902601 -2.563194 -29.705908 0.6119 0.7893 0.0519

8 3 89.107765 0.153723 -28.577551 0.5734 0.8165 0.0680

8 4 85.236656 2.636698 -27.448809 0.5342 0.8412 0.0839

8 5 81.298939 4.892230 -26.320536 0.4948 0.8632 0.1001

9 1 96.465161 -5.433759 -29.989613 0.6456 0.7628 0.0374

9 2 92.756245 -2.499764 -28.960718 0.6088 0.7915 0.0533

9 3 88.962169 0.201358 -27.932008 0.5705 0.8183 0.0693

9 4 85.092420 2.673179 -26.903089 0.5316 0.8427 0.0852

9 5 81.156384 4.921677 -25.874675 0.4924 0.8644 0.1015
* NOMINAL - COORDINATE - LIST  FILE: *
* *** GEAR CONCAVE *** *
A *
* PART NUMBER OF TEETH % Z ! 41 *
* GEAR GEAR THEORETICAL 3.7.2008 *
* DIFF. ANG: % DEDI ! 0.0000 REF. PT.: 1 (5, 3) *
* NUMBER COLUMNS: I 9 NUMBER LINES: ! 5 *
* DATE: 3.7.2008 TIME: 11:29:6 UNITS: mm *
*J X Y z XN YN ZN >
* *
11 94.271993 -5.776415 -31.650795 -0.4234 -0.7246 0.5439
1 2 90.781683 -3.365756 -30.988187 -0.3918 -0.7502 0.5326
1 3 87.236870 -1.150830 -30.323346 -0.3629 -0.7733 0.5199
1 4 83.642248 0.884229 -29.654472 -0.3346 -0.7959 0.5045
1 5 80.002108 2.741066 -28.982885 -0.3054 -0.8181 0.4873
2 1 94.229754 -5.460222 -31.261516 -0.4207 -0.7266 0.5432
2 2 90.743140 -3.064440 -30.591565 -0.3892 -0.7517 0.5324
2 3 87.201981 -0.863299 -29.919903 -0.3598 -0.7744 0.5205
2 4 83.611288 1.157207 -29.244936 -0.3308 -0.7963 0.5064
2 5 79.975848 2.998926 -28.568153 -0.3009 -0.8175 0.4910
3 1 94.186796 -5.144720 -30.871680 -0.4184 -0.7287 0.5421
3 2 90.704023 -2.763336 -30.194234 -0.3869 -0.7534 0.5317
3 3 87.166750 -0.575371 -29.515441 -0.3571 -0.7757 0.5204
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3 4 83.
3 5 79.
4 1 94.
4 2 90.
4 3 87.
4 4 83.
4 5 79.
5 1 94.
5 2 90.
5 3 87.
5 4 83.
5 5 79.
6 1 94.
6 2 90.
6 3 87.
6 4 83.
6 5 79.
7 1 94.
7 2 90.
7 3 87.
7 4 83.
7 5 79.
8 1 93.
8 2 90.
8 3 86.
8 4 83.
8 5 79.
9 1 93.
9 2 90.
9 3 86.
9 4 83.
9 5 79.

580298
949909
143106
664305
131132
549215
924215
098671
623962
095088
517985
898701
053482
582970
058583
486561
873318
007531
541312
021587
454907
848027
960812
498973
984077
422991
822800
913321
455940
946032
390791
797623

[General gear data]
Module= 5.0000
Diametral Pitch= 0
Spiral Angle= 32.3330
Pitch Angle= 145.9662

[Root Data]
Root Angle=

[Face Data]

Face Angle=

136.4000

150.4340

1.431519
3.259505
-4.830138
-2.462737
-0.287463
1.706551
3.521915
-4.516706
-2.162943
0.000000
1.981682
3.785255
-4.204657
-1.864258
0.286585
2.256280
4.048614
-3.894226
-1.566990
0.571853
2.529705
4.311068
-3.585649
-1.271453
0.855357
2.801308
4.571683
-3.279167
-0.977965
1.136645
3.070432
4.829516

-28.833886
-28.151193
-30.481284
-29.796188
-29.109958
-28.421330
-27.732039
-30.090321
-29.397420
-28.703449
-28.007269
-27.310709
-29.698787
-28.997922
-28.295904
-27.591698
-26.887205
-29.306672
-28.597684
-27.887310
-27.174600
-26.461514
-28.913967
-28.196691
-27.477650
-26.755952
-26.033603
-28.520662
-27.794929
-27.066900
-26.335722
-25.603426

-0.3275
-0.2972
-0.4162
-0.3849
-0.3548
-0.3248
-0.2943
-0.4143
-0.3831
-0.3528
-0.3226
-0.2920
-0.4127
-0.3815
-0.3512
-0.3208
-0.2904
-0.4112
-0.3802
-0.3498
-0.3195
-0.2894
-0.4100
-0.3791
-0.3487
-0.3185
-0.2889
-0.4090
-0.3782
-0.3479
-0.3179
-0.2889

-0.7971 0.5072
-0.8175 0.4933
-0.7310 0.5407
-0.7553 0.5305
-0.7773 0.5196
-0.7984 0.5071
-0.8181 0.4941
-0.7334 0.5389
-0.7573 0.5289
-0.7791 0.5181
-0.8000 0.5059
-0.8193 0.4935
-0.7360 0.5367
-0.7596 0.5267
-0.7813 0.5160
-0.8020 0.5038
-0.8211 0.4914
-0.7387 0.5341
-0.7621 0.5241
-0.7838 0.5131
-0.8046 0.5006
-0.8236 0.4878
-0.7415 0.5311
-0.7648 0.5209
-0.7866 0.5096
-0.8075 0.4964
-0.8267 0.4828
-0.7444 0.5278
-0.7677 0.5173
-0.7897 0.5053
-0.8110 0.4911
-0.8305 0.4763
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Master Flank Measurement

The following example shows the locations of the tip, heel, root, and toe.

A-Tip

B - Heel
C - Root
D - Toe

A-Tip
B - Heel
C - Root
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| R

D - Toe
E - Concave face
F - Convex face (hidden from view)

When you click the Measure button, PC-DMIS Gear will ask you to probe nine points in a specific order
for each flank. These points serve as a start value for the calculation of the DCC probing points of the
master grid to be measured and define the corner points of the grid.

Note: PC-DMIS Gear will execute this procedure on either the convex flank, concave flank, or both flanks
according to the Flank selection value in the Measure master flank data dialog box. See "Defining
Master Flank Data".

To measure the nine manual hit points:
1. Beginning near the root area of the flank:

A. Measure a line of three hits from the root to the tip at the heel, or the outside diameter of
the gear. Refer to 1, 2, and 3 in the diagram below.

Note: For each line, take points from root to tip. Take the line from heel to toe.

Note: You must establish a clearance position before measuring the first point. All further
measurements can be taken without a clearance position.
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Continue by measuring a second line of hits from the root to the tip in the middle of the
gear. Refer to 4, 5, and 6 in the diagram.

Measure the last line of hits from the root to the tip along the toe, or the inside diameter of
the gear. Refer to 7, 8, and 9 in the diagram. This determines the material direction.

Note: If you chose to generate master flank data on both flanks of the gear tooth, then PC-DMIS will ask
you to probe another nine points on the other flank.

132

2. After you have taken the nine manual hit points:

PC-DMIS Gear computes the probing points for the measurement of the master grid
according to the number of lines and columns based on the previously taken manual hits.
The points on the corner determine the size of the master grid. For the computation of the
grid points, the program performs a linear interpolation of the Z coordinates and the
radius according to the column and line numbers. The columns of the grid are parallel to
the tooth profile, and the lines are parallel to the tip of the tooth.

The measurement of the master flank is then executed in two automatic runs.

After the measurement, the program computes an average master from all measured
master flanks. The computed grid points are stored in the element as NPT's in
meandering columns in such a way that the first column lies inwards on the tooth flank
(first point at the root), and the last column lies outwards.
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Evaluating a Bevel Gear

On completion of the gear measurement, PC-DMIS Gear can evaluate measurement results according to
the specified standard and generate reports and plots.

To evaluate gear measurement, select the Operation | Evaluate Gear... menu option or the Evaluate
toolbar icon...

=
B
Evaluate

...to open the Evaluate dialog box:

0K

Evaluate Gear

Evaluation ltems Cancel

Plot Information

Program Number i
Serial Number: [ |

Inspector [~ o i | R P
Machine ID L i ~] i B

Date/Time

Drawing MNo.

Part/Mach Mo S e 2

Motation e E==S==== E ]

Evaluate Gear dialog box for bevel gear

Evaluation Items Area

[Note: The measured data must be available in order to evaluate and generate result plots.

Topography: Select this option to create topography output. If necessary, click the Define button to
make changes to the topography parameters on the Topography tab. For more information, see
"Topography Tab".

Pitch Runout: Select this option to create pitch/runout output. If necessary, click the Define button to
make changes to the pitch/runout parameters on the Pitch/Runout tab. For more information, see
"Pitch/Runout Tab".
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Plot Information Area

In this area, define plot header parameters, such as Program Number, Serial Number, Inspector,
Machine ID, Date/Time, Drawing No., Part/Mach No., and Notation. This information will be used to fill
up the plot header in the report. The date and time are automatically generated based on the time of gear
measurement.

The following buttons are available in this dialog box:

oK This button evaluates and generates the plots according to your selections. It sends the report
to the output device specified in the Qutput Settings tab in the PC-DMIS Gear Settings dialog
box. The evaluation plots appear in the Gear Report window. you can use this window to view
and print plots. For more information, see "Using the Gear Report Window".

\&lThis button applies any changes you have made and leaves the dialog box open.

| cancel | This button cancels your changes and closes the dialog box.

Important! The Gear Report window will appear only when PC-DMIS Gear is open. If you close PC-DMIS
Gear, the Gear Report window along with all open evaluation reports will be closed.

See the "Sample Pitch & Runout Report" and "Sample Topography Report" topic for examples of the
bevel gear reports that PC-DMIS Gear creates.
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Sample Pitch & Runout Report

The Pitch/Runout report for the spiral bevel gear is represented in the form of a step curve. The
evaluation corresponds to the typical plots of helical gears.

(A) Deviation values are indicated in microns. (B) Red arrow indicates an out-of-tolerance value. Values

that have no value when calculated through the Quality standard and grade in the tolerance area are
indicated with XX.
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Sample Topography Report

The Topography report for the Spiral Bevel Gear provides the topographical image of the deviations as
presented with the points arranged in grids on the tooth flanks. The deviations are shown vertically to the
surface in true value.

The plotting display is chosen in such a way that you look on an external gear from the outside of the

tooth or the gap. The +z axis is upward.

(A) Deviation values are indicated in microns. Values which have no value when calculated through the

Quality standard and grade in tolerance area are indicated with XX.

Spiral Bevel Gear Topography
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Using the Gear Report Window

About the Gear Report Window

Understanding the User Interface

Using Shortcut Menus
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About the Gear Report Window

The Gear Report window is also installed as part of the PC-DMIS Gear install process. It uses XML code
to create reports. The Gear Report window displays various plots created by PC-DMIS Gear.

Note: The Gear Report window is shared with the Quindos PageViewer application. As a result, you may
find that many options or properties exposed to view or available for edit in the Gear Report window have

nothing to do with PC-DMIS Gear.

The options related to PC-DMIS Gear are collected on the Output Settings tab in the PC-DMIS Gear

Settings dialog box, and for most uses you should specify desired output options in that dialog box. The
software will then set the appropriate option(s) in the Gear Report window. For this reason, you may find

that many Gear Report window options are not described in this documentation.

Accessing the Gear Report Window

1. Select the Operation | Evaluate Gear... menu option or the Evaluate toolbar icon...

B
Evaluate

to open the Evaluate Gear dialog box:

Evaluation ttems

Cylincrical Gear Pitch & Rundoul
= -

== ==

Plot Information & ]

Program Mo. ; | =

Serial Number :

Inspector :

Machine 10 "

Date/Time

Drawing No

1,

PartMach Mo :

Motation :

Apply

Cancel |

Evaluate Gear dialog box

2. Fill out the dialog box as needed, and then click OK. See "Evaluating a Cylinder Gear" or

"Evaluating a Bevel Gear" for information on this dialog box.

PC-DMIS Gear displays the Gear Report window and loads a pre-designed XML file to display

information in the display area:
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Gear Report window showing a report

Note: You can also display the Gear Report window by selecting the View | Show Report
Window menu option.

3. Each subsequent time that evaluation data is sent from PC-DMIS Gear, new report tabs are

added to the Gear Report window. Current reports from the same gear measurement data are not
overwritten.
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Understanding the User Interface

) Gear Report Window
Ul e Edt  View Pages Tools Help

G0nEQCrM SHE @ Fa=(BR OO W E
BEDSAR BN

s F I | ®

Cybndncal Gear Prodie & Helx

Audo || X 13531 || Y -19.36 | L 0" |

The Menus and Toolbars
The Page Tabs

The Display Area

The Status Bar

OO w>
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The Menus and Toolbar

The toolbar icons in the Gear Report window display a quick-access icon for the various menu items.
Since the toolbar icons and the menu items perform the same tasks, only the toolbar icons are
documented here.

Toolbar Icons

S0ER-rY el FEH® Fsr Baou SRR BRI ®
1 2 3 4 5 6 7 8 910 11 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3132 33

13.

14.

15.

16.

17.

18.

19.

20.
21.
22.
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Open: Opens one or more XML reports in a format viewable within the Gear Report window. You
can use the Tools | Settings menu item to set the target directory.

Open in Container: Displays a File Open dialog box that lets you select a file to print. Multiple
selections (XML, ZIP, and HPGL) will be opened in a single tab page. You can use the Tools |
Settings menu item to set the target directory.

Copy: Makes a copy of the current page and adds it as a new tab page.

Save: Saves the current page. You can save the report as an XML file or as an archived ZIP file.
This displays the Save Page(s) dialog box.

Save All: Acts the same as the Save icon, but saves all of the report's pages.

Close: Closes the current tab page in the report.

Close All: Closes all of the tab pages in the report.

Print: Prints the current tab page.

Print All: Prints all the tab pages in the report.

. Preview: Opens up the Print preview dialog box for the current tab page.
. Preview All: Opens up the Print preview dialog box for the current tab page. You can then

preview other pages within the dialog box.

. Export as Image: Exports the current tab page as an image. It opens the Export Page(s) dialog

box.

Export All: Functions the same as the Export as Image icon, except that it exports all the tabs
as images.

Export Snapshot: Functions nearly identically to the Export as Image icon, except that it takes
a screen capture of the current tab page as an image. It will include the entire display area,
including the gray areas.

Properties: Lets you modify properties for the current report page.

Edit Aliases: Displays the Edit Aliases dialog box. You can use this dialog box to modify the
display of text labels and other elements on the report. Click on applicable entries from the
expanded tree view and where desired, modify the text.

Always on Top: Keeps the Gear Report window always on top of other windows that are
displayed.

Autoscale: Defines whether the current page is displayed in Autoscale mode. If this icon is
depressed, auto scale is enabled and PC-DMIS Gear automatically scales that page so that it fits
into the constraints of the window, even if you re-size the window.

Double Buffering: Toggles double-buffering on or off which, depending on your computer
system, may help avoid screen flickering.

Rotate Left: Rotates the report to the left by 90 degrees.

Rotate Right: Rotates the report to the right by 90 degrees.

Zoom In: Zooms in on the part. The Autoscale icon must be turned off for this to be available for
selection.
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23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Zoom Out: Zooms out on the part. The Autoscale icon must be turned off for this to be available
for selection.

Best Fit: Functions as if you had done a one-time Autoscale to fit the content within the
constraints of the window. The Autoscale icon must be turned off for this to be available for
selection.

Fit to Width: Sizes the report to fit within the width of the window. The Autoscale icon must be
turned off for this to be available for selection.

Fit to Height: Sizes the report to fit within the height of the window. The Autoscale icon must be
turned off for this to be available for selection.

Printer: Opens up the standard Print dialog box, allowing you to define your printer.

PDF Creator Settings: Displays an Options dialog box, which lets you set options for PDF
output using the PDF Creator that is installed with PC-DMIS Gear. Press F1 with the Options
dialog box open to access PDF Creator's help file.

Settings: Displays the Settings... dialog box, which allows you to define settings used for the
Gear Report window.

XML Listing: Switches the display of the report between the normal report view and a read-only
text view of the report's XML file.

Search: Becomes enabled when XML Listing is used. It allows you to search for text within the
XML view of the report.

XML Layout Style: Allows you to change the formatting and colors when the XML code is
displayed when you view the report using XML Listing.

Plot Commands: Displays the PlotCommands help file. PC-DMIS Gear uses plot commands
internally to communicate with Plot Server (a common reporting tool). Many functions, however,
are not used by PC-DMIS Gear.

To configure the toolbar, right-click on it and choose Toolbar. See "Using Shortcut Menus" for more
information.
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The Page Tabs

=
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Click on a page tab in the Gear Report window to view that page in a report. Note that each time you
evaluate a gear, new plot tabs are appended to the existing page tabs.

You can right-click on a page tab to perform different operations for that page. See the "Using Shortcut
Menus" for more information.
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The Display Area

I Cyfindrical Gear Pitch & Runcut
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The Gear Report Window's Display Area Showing a Sample Report Page

The Display Area shows the report information from the XML file you loaded or from the most recent
evaluation. These appear as multiple pages. For help with using multiple pages, see "The Page Tabs".

Note: If you measured the profile and selected the Profile/Helix check box in the Evaluate Gear dialog
box, the report's Profile section will be blank if you did not specify enough points for the profile.

By default, the Display Area automatically sizes a report's page to fit within the constraints of the window
by using the Autoscale toolbar icon. However, you can change the zoom scale for a page by turning off
auto scaling and instead manually zooming in or out using the toolbar icons. You can also click and drag
a box on a portion of the report to zoom in on that report:
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In addition, various shortcut menu items allow you to perform different operations in the Display Area.
See "Using Shortcut Menus" for more information.
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The Status Bar

The status bar in the Gear Report window displays status information about your report.

C:\Program Fil_Layout_enxml | | Printer: HP LaserJet 1020 Scale: Auto | | X:127.26 || Y: 27618 | |<T 90° G‘

E1 ] El I (i

1. File name and pathway pointing to the current report file

2. Current printer that will be used for printing report pages

3. Current scale factor for the current page; the text "Auto" means that the Autoscale mode icon is
enabled

4. X position of the mouse pointer on the Display Area

5. Y position of the mouse pointer on the Display Area

6. Orientation of the current page; 0 degrees means the page has not been rotated to the left or the
right

7. Actual utilization of the Gear Report window; usually, it shows "Busy"
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Using Shortcut Menus

This topic discusses the different right-click shortcut menus available.

Toolbar Icon Shortcut Menu
Right-click on an icon on the toolbar and choose Toolbar...

&) Toolbar.. Ctrl+Shift=T |

The Gear Report window will display a Configure Toolbar... dialog box.

Configure Toolbar... @

e .

5 Open... <
Open in Container...
Copy

B Save.

B savedl..

= Close...

B Close All.

@ Print

Print All -

vl Select all

m

oK cancel

Configure Toolbar dialog box

Use this dialog box to specify the toolbar icons that will appear on the toolbar by marking or clearing the
desired check boxes. You can also define where the toolbar appears on the screen when the Gear
Report window is visible. Available positions are contained in the Layout list: Top, Left, Right, or

Bottom.
Toolbar Empty Space Shortcut Menu

Right-click on the empty space in the toolbar area below the actual toolbar itself or in the status bar area.
The Gear Report window will display the Open... menu item:

3 Open.. ctrl+0 |

Clicking this will display an Open dialog box, allowing you to choose an XML report to open. This acts the
same as if you had clicked the Open icon from the toolbar. See "The Menus and Toolbars".
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Page Tabs Shortcut Menu
Right-click on the page tabs. The following shortcut menu appears:

Save..

Close...

Print

P& o@D

Eml Listing

2 E

Properties...
&1 Edit Aliases..,

Export as Image...
Export Snapshot..

Ctrl+5S

Cirl+Q

Ctrl+P
Ctrl+E

Ctrl+Ins

Ctrl+L
Ctrl+I
Ctrl+M

Save: Saves the current page.

Close: Closes the current page.

Print: Prints the current page.

Export as Image: Exports the current page as an image.

Export Snapshot: Exports the current page as a snapshot.

Xml Listing: Displays the current page in XML.

Properties: Displays the Properties dialog box for the current page.

Edit Aliases: Defines aliases for the current page.

For information on these items, see the appropriate toolbar icon in the "The Menus and Toolbars" topic.

Display Area Shortcut Menu

Right-click on the main display area of the Gear Report window. The following shortcut menu appears:

Eﬂ Autoscale
Double Buffering

{3 Rotate Left
{ Rotate Right

':_ln ZoomIn
. Zoom Qut

Set Zoom Factor...

B Bestrit
B Fitto Width
|

Fit to Height
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Autoscale: Enables auto scaling to always automatically scale the report's height and width to fit
within the window.

Double Buffering: This toggles double-buffering on or off which, depending on your computer
system, may help avoid screen flickering.

Rotate Left: Rotates the page left 90 degrees.

Rotate Right: Rotates the page right 90 degrees.

Zoom In: Zooms in on the report. This is available for selection if Autoscale is disabled.
Zoom Out: Zooms out of the report. This is available for selection if Autoscale is disabled.

Set Zoom Factor: Zooms in on or out of the report to the defined percentage. This is available for
selection if Autoscale is disabled.

Best Fit: Performs a one time auto scale of the report scaling the width and the height to fit within
the window. This is available for selection if Autoscale is disabled.

Fit to Width: Scales the report to fit the width of the window. This is available for selection if
Autoscale is disabled.

Fit to Height: Scales the report to fit the height of the window. This is available for selection if
Autoscale is disabled.

For information on these items, see the appropriate toolbar icon in the "The Menus and Toolbars" topic.
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A

Align Gear dialog box

Bevel gear .......ccccvvvvvviiiiiiiiiis 111
Cylindergear.........cccccceeeiii e, 73
OPENING ettt 20
Align Gear menu OptioN .........cceevvvveeeiniieeeenn 20
Aligning
Bevel gear .......ccccvveviiiiiiiiiiiiiininns 111
Cylinder gear ........occveeeiiiiiieiiiieee e 73
Alignment Wizard.........cccccovviieiiniiiie e 20
Alternate probe file for bevel gear.................. 116
B
Bevel gear
AlIGNING oo 111
(D= T 11 T TS 99
Editing measurement parameters.............. 116
Evaluating........coooveiiiiniieee e 133
Evaluation Setup tab ...........cccoeeiviiiennnn 110
Master Flank measurement....................... 130
Parameters.........cccccceiiiiiiiiiien 98
Parameters tab ... 101
Pitch & Runout report ...........cccveeviiieeenne 135
Pitch/Runout tab ...........ccccccoviiiii 105
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REPOITS .oeviieie e 133
Topography report .......cccccceeeveviiieieeeeeeens 137
Topography tab..........ccoccis 107
C
Calibrating probes........ccccceevvvvciiieeiee e 17
Concave face ... 130
CoNVEX fACE .....vevieiiiiee e 130
Create master flank data menu option............. 28
Create New File dialog boX........ccccevvveeiiiinnnen, 14
Creating
AlIGNMENT ... 20
Gear file (*.pdg).....ccovveeeieeiiiiiee e 14
Cylinder gear
AlIGNING .o 73
DefiNiNg ....cccieeiiiiiiiieeee e, 48
Editing measurement parameters................ 81
Evaluating .......cooovvieeiiiiiiiiccce e 93
Evaluation Setup tab...........ccccceiniiiinnnnen, 68
Helix/Lead Tab........ccccocvviiiiiiiieecen 62
K-Chart for Helix/Lead dialog box................ 71
K-Chart for Profile dialog boX...........cc.cuuee... 69
Parameters ............eeveeeeveeeeemeeeieeeeeeeeeeeeeeeeenes 47
Parameters tab ...........ccocveiiiiiiin 50
Pitch/Runout tab ...........cccccooiiiiniiin 55
Profile tab.........coooiii 59

REPOIS ... 93
Tip/Root Circle tab.........ccooeeeiiiiiiiiee 65
D
Data Viewer dialog boX...........ccccvvvvviiiniiinnnnnnn. 34
Data Viewer menu option .........cccceeeevvieeeennn 34
Default language.........occoveeviiiieiiiiiiiceeeee 7

Define Gear dialog box

Bevel gear ........vvvvviiiiiiiiiiiiiiiiiieeeeeieaneens 99
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OPENING ..o 19
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E
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Master Flank
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Glossary

B

Ball: This is the ball that fits in between the teeth and touches at or near the pitch diameter. Consult your
gear standard for more information.

C

Clocking: Clocking sets the positive X axis of the alignment on the symmetry point of the two points.
Using a clocking tooth to determine the X and Y axis for alignment, we need to take two clocking
points on a tooth.

Crowning: This is defined in your gear standard.

Cylinder gear: Also referred to as a spur gear.

Def. autom: Default automatic calculation

F

FA: FA is a symbol used by your gear standard. It specifies the distance between two design profiles
which enclose the actual profile over the evaluation range. This is subject to the provisions of the
fHA symbol. Please see the appropriate gear standard for a detailed definition of this value.

FB: FB is a symbol used by your gear standard. It specifies the distance between two design helices
which enclose the actual helix over the evaluation range. Please see the appropriate gear
standard for a detailed definition of this value.

ffA: ffA is a symbol used by your gear standard. It specifies the distance between two profiles parallel to
the mean profile which enclose the actual profile over the evaluation range. Please see the
appropriate gear standard for a detailed definition of this value.

ffB: ffB is a symbol used by your gear standard. It specifies the distance between the two design helices
parallel to the mean helix which enclose the actual helix over the evaluation range. Please see
the appropriate gear standard for a detailed definition of this value.

fHA: fHA is a symbol used by your gear standard. It specifies the distance between two design profiles
which intersect the mean profile at the end points of the evaluation range. The profile angle
deviation is positive when the mean profile rises from the design profile towards the nonmaterial
side at the tooth tip; it is negative when the mean profile drops towards the material side at the
tooth tip. Please see the appropriate gear standard for a detailed definition of this value.

fHB: fHB is a symbol used by your gear standard. It specifies the distance between two design helices
which intersect the mean helix at the extremities of the evaluation range. The helix angle
deviation is positive when it increases the absolute value of the helix angle, and negative when it
reduces it. In the case of spur gears, deviations are always positive. Their direction is identified by
an index 'r' (in the sense of a right-hand thread), or 'I' (in the sense of a left-hand thread). Please
see the appropriate gear standard for a detailed definition of this value.

Fp: Fp and fp are symbols used by your gear standard. They denote the individual (fp)deviation of the arc
between two corresponding flanks or the cumulative (Fp) deviation of each calculated arc for the
entire gear. Please see the appropriate gear standard for a detailed definition of this value.

Fr: Fris a symbol used by your gear standard. It specifies the maximum amount of tooth runout in the
radial direction, measured by indicating a pin or ball placed between two teeth at the central cone
distance. This is the pitch cone runout. Please see the appropriate gear standard for a detailed
definition of this value.
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fu: fu is a symbol used by your gear standard. It specifies the deviation between the actual measured
values of two consecutive transverse pitches of right or left flanks; it is equal to the difference
between the transverse pitch deviations of two consecutive flanks.

G

Gear standard: The four widely-used gear standards are AGMA, DIN, 1SO, and JIN. While similar, they
also differ from each other. Because of their differences this documentation cannot cover the
details of these standards. You will need to know the information about your particular standard in
order to measure your gear and properly evaluate your data.

H
Helix: This type of gear has angled teeth instead of the teeth being straight up and down like a spur gear.

Helix/Lead: It is a scan from the bottom to the top of the gear at the same radius from the center of the
gear.

N

Normal diametrical pitch: The diametrical pitch corresponding to the normal circular pitch and
calculated in the normal plane.

P

PC-DMIS Gear file: A PC-DMIS Gear file contains information that defines a spur or bevel gear inside
PC-DMIS Gear. It also contains data from your last measurement. It has a “.pdg” filename
extension.

Pitch: This can generally be considered as the "average" radius of the gear located between the tip
radius and the root radius. Consult your gear standard for a detailed definition of this term.

Probe file: A probe file defines your current probe configuration so that PC-DMIS Gear can understand
and use it. The information is stored inside file with a .prb filename extension.

Profile: Consult your gear standard for a detailed definition of this term.

R

Runout: The Runout value can be determined theoretically by placing balls of a specified diameter into
the gaps of each tooth. The center points of all spheres will form a circle. This circle is compared
to the pitch diameter circle where the difference between the largest radius and the smallest
radius is considered to be the runoutvalue. Consult your gear standard for a detailed definition of
this term.

T
Tip/Root: The tip is the “peak” of a gear tooth. The root is the “valley”.
TTP: Touch-trigger probe
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