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PC-DMIS Gear: Introduction
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Copyright & Wicox Associstes, Inc. This program i protectad by LLS, and Inbemational copyright laws.

PC-DMIS™ Gear is a completely independent software package that, through automation, uses
PC-DMIS 4.1 or higher to measure External Spur, Helical, Internal Spur and Bevel gears. PC-
DMIS Gear is designed for simplicity and to give you a straight forward measurement experience.
Measurement results are displayed graphically using Quindos PageViewer.

New! PC-DMIS Gear version 2.1 combines the capability that was previously accomplished
using two separate applications: PC-DMIS Gear (external and internal spur, helical gears) and
Spiral Bevel Gear (bevel gears).

This document covers the following topics:

e Getting Started

e PC-DMIS Gear: User Interface

e Parameters for Spur and Helical Gears
o Parameters for Bevel Gears

e Appendix A: Using Quindos PageViewer

Imporfanﬂ For gear terminology that is used throughout this document that may be unclear,
consult the appropriate gear standard for detailed information. The four widely-used gear
standards are AGMA 2000-A88, DIN 3962, JIS B 1702 and ISO 1328. 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 analyze your data. For example, the "ANSI/AGMA Standard
1012-F90; Gear Nomenclature, Definitions with Terms and Symbols" could be used 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 Gear Parameters

Step 7: Create an Alignment

Step 8: Measure the Master Flank (only used for bevel gears)
Step 9: Measure a Gear

Step 10: Review Measured Data

Step 11: Analyze a Gear

Depending on your gear type, review the following chapters:
Parameters for Spur and Helical Gears
Parameters for Bevel Gears

Step 1: Install PC-DMIS Gear
To install PC-DMIS Gear:

1. Make sure you have a portlock attached to the serial (printer) port of your computer.
Some newer portlocks may attach to your USB port. Your portlock must be programmed
with the Gear and/or the Spiral Bevel Gear option in order to install PC-DMIS Gear.

Note: If neither of these options are selected in your portlock, PC-DMIS Gear installation
will be blocked and a error message will be displayed. If only one of these options is
selected, then only that gear module will be available in PC-DMIS Gear.

2. If PC-DMIS 4.1 or later is not already installed, follow your PC-DMIS installation guide to
install it.

Note: For PC-DMIS 4.2 and later, you will be prompted to install PC-DMIS Gear as part of
the PC-DMIS installation process if either the Gear or the Spiral Bevel Gear option is
selected in your portlock settings. Hereby there is no need to download the PC-DMIS Gear
ZIP file from the Wilcox FTP site.

3. If PC-DMIS Gear was not installed during PC-DMIS installation as noted above, log on to
the Wilcox ftp site: ftp.wilcoxassoc.com. Browse to the PCDMISGEAR
directory. Download PCDMISGEAR.ZIP into a specified directory on your hard drive.

4. Extract the contents of the ZIP file to a specified directory on your hard drive.



PC-DMIS Gear

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

o)

i

6. An installation wizard appears that will guide you through the installation process.

sebup.exe

e
Welcome to the PC-DMIS GEAR Setup Wizard )} |,

Thae installer will guide pou thiough the steps required ta install PC-OMIS GEAR on pour compubes

WARNING: This compuber program is proteched by copwight law and intemational reatie:
Unauthoezed duplication of distibution of this program. or any postion of k. may mesul in severe cvil
or camninal penalties. and vall be prosecuted bo the masimum extent possble undes the law,

Cancel | [ e

PC-DMIS GEAR Setup Wizard

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

Step 2: Launch PC-DMIS Gear
To launch PC-DMIS Gear:

1. Double-click the PC-DMIS Gear shortcut icon on the desktop or select Start | Programs
| PC-DMIS GEAR and then select the PC-DMIS Gear shortcut icon.

r ). PC-DMIS GEAR
A Shorkouk

2. The PC-DMIS Gear application appears.

Note: Your portlock must be programmed with the Gear and/or the Spiral Bevel Gear option in
order to run PC-DMIS Gear. Gear modules (Gear or Spiral Bevel Gear) will be available in PC-
DMIS Gear according to your portlock settings.
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Step 3: Modify PC-DMIS Gear Settings

From the PC-DMIS Gear Settings dialog box you can alter the general options for PC-DMIS
Gear and PC-DMIS operation.

Clicking the Measure | Options menu option displays the PC-DMIS Gear Settings dialog box.
Click OK to save your changes or Cancel to close the dialog box without saving.

PC-DMIS Options

PC-DMIS Gear Settings x|

PC-DMIS options | Gear aptions |

PC-DMI= Warning Meszage

Please load probe = X3
Press OK when ready bo move PH3A10 to s
OF. to rotate ph3/10 to &z

—hdation

Prehit Distance |1 a inchesimm
Retract Distance |1III— inchesAmm
Touch Speed IEI— %

Move Speed ISIZI— %
Clearance Distance IF inchesAmm
Clearance Height 44 .4 inchesimm
Puint Density |2— ptshmminGh)

Scan Speed 10 Yo

|

[T PC-DMIS iz visible

Ok Cancel

PC-DMIS Gear Settings dialog box - PC-DMIS options tab

Items available from this tab provide general settings which determine how PC-DMIS displays
warnings, controls the motion of your measuring machine, and PC-DMIS application visibility.

PC-DMIS Warning Message: Enable or disable various PC-DMIS warnings. Warnings with a
check mark will be displayed when the associated PC-DMIS procedure warrants it.

Prehit Distance: Determines the distance from the theoretical point that the machine
changes from Move Speed to the slower Touch Speed. For further information on any of
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these values consult the main PC-DMIS manual. Distance is given in current part units (inch
or millimeters).

Retract Distance: This value determines the distance away from the measured point
location that the machine changes from Touch Speed to the quicker Move Speed. Distance
is given in current part units (inch or millimeters).

Touch Speed: This value determines the speed the machine will move when it reaches the
Prehit Distance for the current measurement point. The value that is entered is a percentage
of the maximum machine speed.

Move Speed: This value determines the speed the machine will move when moving around
the gear. The value that is entered is a percentage of the maximum machine speed.

Clearance Distance: This value determines the distance the probe will retract in the XY
direction. Distance is given in current part units (inch or millimeters).

Clearance Height: This value determines the distance the probe will retract in the Z
direction. Distance is given in current part units (inch or millimeters).

Point Density: Determines the amount of allowable hits that will be created during a scan.
Values are given in terms of points per inch or millimeter depending on part units.

Scan Speed: Allows you change the speed at which the CMM will scan you gear. The value
that is entered is a percentage of the maximum machine speed. This is only used for an
Analog Scan type.

PC-DMIS is visible: This option lets you specify whether or not PC-DMIS is visible during
PC-DMIS Gear execution of probe qualification, gear alignment, and gear measurement.
Until you become comfortable with PC-DMIS Gear and how it interfaces with PC-DMIS,
select this option to have PC-DMIS visible.
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Gear Options

PC-DMIS Gear Settings x|

PC-DMIS options | Gear options

—startup Options
¥ Show Gear Splash Window
v Show Toolbar
v Show Statushar
IV Show Status Window

F Showy Parameters Tree Windos

Default working folder:

IF:'IPru:ugram FilesWVANPC-DMIS GEAR 2.0 3'Data Browsze. .

Log file name:

IF:'IPru:ugram FilesWWANPC-DMS GEAR 2.0 DatalGearl  Browse. ..

Detfault language:

IEninsh j

Ok cancel

PC-DMIS Gear Settings dialog box - Gear options tab

Startup Options - When you first startup PC-DMIS Gear, the following five elements will be
displayed as selected.

Show Gear Splash Window: The PC-DMIS Gear Splash Window is displayed when you first
launch PC-DMIS Gear. An example of the splash window is shown in the "PC-DMIS Gear:
Introduction" topic.

Show Toolbar: When selected, the PC-DMIS Gear Toolbar is displayed.
Show Statusbar: When selected, the PC-DMIS Gear Statusbar is displayed.
Show Status Window: When selected, the PC-DMIS Gear Status Window is displayed.

Show Parameters Tree Window: When selected, the PC-DMIS Gear Parameters Tree
Window is displayed.
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Default working directory: Provides the default location to which gear files are saved. By
default, this is the "Data" directory in the PC-DMIS Gear install directory.

Log file name: Provides the default location and file name to which log data will be saved.
By default, this file is named GearlLog.txt and is saved in the Data directory in the PC-DMIS
Gear install directory.

Default language: Allows you to specify the default interface language (English or Chinese)
for the PC-DMIS Gear application.

Step 4: Create or Open a Gear File

To create a new gear file:

Select ...

Measure  Wiew H
||:| Mew, .,

foa— Open the Create a PC-DMIS Gear file dialog box by
Sl selecting the File | New menu option. You can also
Close open this dialog box by clicking the New toolbar icon.
or click ...

to open the Create a PC-DMIS
Gear file dialog box.

Create a PC-DMIS Gear file

Gear Mame:
|Gearz0s

Gear Type:

Define Geometry
Parameters

Cancel |

e 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.

e Select the Gear Type: Either CYLINDER GEAR (spur or helical gear) or BEVEL GEAR.

e You can also click Define Geometry Parameters to provide the geometry parameters
for your gear. See "Defining a Spur or Helical Gear" or "Defining a Bevel Gear".

e Click OK to create a new PC-DMIS Gear file or Cancel to close without saving.




To Open an Existing Gear File:

PC-DMIS Gear

Select ...

[Fie | Measore  View Open the Open a PC-DMIS Gear file dialog box by
selecting the File | Open menu option. You can also

|:|I Mew,,

||E Open

|E|I Close

or click ...

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

open this dialog box by clicking the Open toolbar icon.
You can open the PC-DMIS Gear file to use and
analyze gear data without re-measuring the gear.

Open a PC-DMIS Gear e

Logk b | (g Dista =G om-

My Documenis

oE

ety Ciomgril e

-
My Neatwmk
Piaces

|5 GeargYTast . pdg
= Gearek:pdg
= GearSpor pdg

Flepame | TR =|

Filez of lype: |PC-OMIS Gead® pdg] =]

Browse to and select the needed PC-DMIS Gear (*.pdg) file and click Open.
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Step 5: Calibrate Probes

In order to create alignments of measure your gear, you must first calibrate your probe.

To calibrate your probe:

1. Select the Measure | Probe Calibration menu option...

File Help
Measure, ..
E Analyze. ..

Master Flank. ..

Modify Geometric Parameters, .,

siajaleed 5 |—_r

||E| Probe Calibration. ..
Alignment Creation. .

... or the Probe toolbar icon...

vd

... to open a Save As dialog box. PC-DMIS launches in the background.
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.

10



PC-DMIS Gear

Probe Utilities D:'\GEARPC.PRB

Frobe File: A k. Delete

| NEE st il o IF Aailable Cancel Add Angles..

W Uszer Defined Calibration Order

Active Tip List: Meazure... Reszults...

T1AOBOBALL 0025777001 3 Edit_ Mark Lzed
Tolerances.. alabal Uzed
Setup... File Farmat...
Print List...

< | i
Probe Dezcription:
| =

FROBEFPHT0K
Joint:b angle
Jointa angle
Connect SPED0M
Connect COMVERT _TO_M2T
Tip #1: TIP3BY 300k

| 2

3. From the Probe Utilities dialog box you can then define and calibrate your probe. If

needed, see the core PC-DMIS documentation for information on calibrating probes.

4. Click OK when you have finished the probe calibration.

Step 6: Define Gear Parameters

Once you have created a new file or opened an existing file, you can modify the geometric
parameters for your gear file.

To define gear parameters:
1. Select the Measure | Modify Geometric Parameters menu option...

File @ Help
D @ Measure, ..

-| Analyze. ..

Master Flank. ..

| Maodify Geometric Parameters., ..
i

ENT=IT =3 ]=0 15

... or the Define toolbar icon...

11
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... to open the Gear Definition dialog box. The available values will vary depending on the
type of gear that you are defining.

2. Make the needed changes to the values in the dialog box according to your gear type:

e Spur or Helical Gear: See "Defining a Spur or Helical Gear".
o Bevel Gear: See "Defining a Bevel Gear".

3. Click Apply to update the changes that have been made, click OK to save any changes
and close the dialog box, or Cancel to close without saving changes.

Step 7: Create an Alighment
Prior to measuring your gear, you need to create an alignment.

To create an alignment:

1. Select the Measure | Alignment Creation menu option...

File Help

\j Measure, .
E Analyze. ..

Master Flank...

Modify Geometric Parameters., ..

siajauesed 5

|I| Prabe Calibration. ..
| Alignment Creation, ..

... or the Align toolbar icon...

[}

... to open the Align Gear dialog box. The available values will vary depending on the type
of gear that you are defining.

2. Make the needed changes to the values in the dialog box according to your gear type:

e Spur or Helical Gear: See "Aligning a Spur or Helical Gear".
e Bevel Gear: See "Aligning a Bevel Gear".

3. Click Apply to save any changes, or Close to close the dialog box without saving.

12
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4. Click Measure to begin the Alignment Wizard. You are prompted whether of not you are

ready to start measurement.

3) Are vou ready bo skark measurement?

]

Click Yes to continue measurement, using the Alignment Wizard. PC-DMIS launches in

the background to execute each of the measurements. The steps provided by the
Alignment Wizard will vary depending on the gear type and the parameters specified.

Wizard Cad
Heaze measure a Hane
Feature | |B'\‘.-'_FI|_N |
Tope |PLANE | :
- Feature
: |
. ;
: :
o [ ]
Mo. | ¢ v E L K K
< B
Aative tip | V| [ Cancel l [ Back l [ Mewut

Example from the Alignment Wizard

Skip to step 7 if you have NOT selected the Face or Root Cone Measurement option

from the Align Gear dialog box for bevel gears (see "Aligning a Bevel Gear"). Otherwise,
with this option selected, 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/root cone.

13
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T

please measure two points on face
or root of one tooth

AciveTip: | T1ADBD v

When wou are finished press the done
key.this step can not be undal

Delete ] ’ Dane

Wizard showing and example of and accuracy alignment

Follow these steps in the Wizard to complete the accuracy alignment:

a) Selectthe Active Tip that will be used to measure the two points.

b) Measure two points on the face or root of one tooth. You will always need to take 2
hits on the face/root cone of the bevel gear.

c) Click Delete to delete the points that were just taken, if you are not satisfied with the
result.

d) Click Done to measure the face/root cone. The PC-DMIS part program for face/root
cone will be built automatically.

[Important: The alignment can not be undone after you click Done button.

7. Follow the instructions given in the Wizard and measure the specified features to
establish the alignment.

8. For each feature, select the Active Tip that will be used to measure the feature.

9. When each feature has been measured, click Next. You will be directed to measure the
next feature.

10. If you are not satisfied with the step that you just completed you can click Back to go to
the last step. Also, before you go to the next step the Back button will display as Delete;
click it to delete the feature you just measured.

Note: During measurement, if the hit point you have taken is not good enough to fit a
feature needed, the software will warn you to remeasure it. You can click OK and continue.

11. If you are not satisfied with a hit, click Del Hit to remove the last hit.

[Note: The last step can always be undone!

12. After you have measured all alignment features this Execution box will appear. Click
Cancel to cancel the auto measure or click OK to proceed with the measurement.

14
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x

J ./ Fleaze move the probe to a safe position |, the program will execute automatically |

_, ................. DK .................. Car—lce| |

14. When automatic alignment process has completed the following message box will
appear.

x

\i’) Alignment is built successfiilly!

15. The gear alignment is now complete.
For more information on Alignment Parameters see the following topics:
Spur or Helical Gear Alignment - See "Aligning a Spur or Helical Gear".

Bevel Gear Alignment - See "Aligning a Bevel Gear".

Step 8: Measure the Master Flank
This step is only needed when working with bevel gears. If you did not provide a Master Flank file

during the "Step 6: Define Gear Parameters”, you will need to measure the Master Flank to
create a Master Flank file. Otherwise, you can skip to the next step and "Measure a Gear".

To measure the Master Flank:

1. Selectthe Measure | Master Flank menu option...

e o

d Measure, ..
|E| analyze. ..

Master Flank...

ZI|

... to open the Gear Measurment Setup dialog box. This dialog box is the same dialog
box that is used in "Step 9: Measure a Gear" except for the additional MasterFlank
Setting button, which allows you to set Master Flank parameters.

15
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2. Make the needed changes to the values in the Gear Measurement Setup dialog box.
See the "Editing Measurement Parameters for Bevel Gears" topic for more information on
the available options.

3. Click Masterflank Setting |to edit the Master Flank data. See the "Defining Master Flank

Data" topic. Edit the values of the Master Flank Parameters dialog box as needed.

4. Click OK to save any changes that you have made, or Cancel to exit without saving your
changes.

5. Click Measure to begin the Master Flank Measurement wizard. PC-DMIS launches in
the background to execute each of the measurements.

Master Flank

CONCAVE FLANK:

Hit 9 paintz(33] manually.

Mo, | Twpe | X i z '

1 o 477502 9R.7982 55340 0399
2 oV 19,1081 986123 96451 06515
3 oy 20629 1000625 122899 0.6690
4 oy 51474 054750 10,9441 0.7565
5 oy 71138 A6.1538 143118 0.7651
5 oV 81154 671957 16.8883 07717
7 oy 24017 7238437 1E071E 0.9565
a oy 15245 713763 18.2053 08591
g oy 0.3756 F47116 207035 0.8447
1 CC 262949 945780 F.4091 05812
2 CC 215549 951554 97699 06049
3 CC 210459 964186 127042 06230
¢ >

Active Tip: | AN,

6. Select the Active Tip that will be used 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.

16
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Left

Right

7. If you are not satisfied with a hit, click Del Pnt to remove the last hit.

8. When you have finished taking hits, click Measure. The software will create a program
and take 5*9 points on each flank automatically. You will be prompted to start
measurement.

=

\;:) Are vou ready ko stark measurement?

9. Click Yes to start and No to cancel. PC-DMIS will run your part program automatically.

Step 9: Measure a Gear
This step discusses the process to perform general gear measurement.
To measure a gear:

1. Select the Measure | Measure menu option...

File Help
\j ||Q Measure. ..

|E| analyze. ..
o

... or the Measure toolbar icon...

¥
K

17
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... to open the Gear Measurement Setup dialog box. The available values will vary
depending on the type of gear that you are defining.

2. Make the needed changes to the values in the dialog box according to your gear type:
e Spur or Helical Gear: See "Editing Measurement Parameters for Spur or Helical

Gears".
e Bevel Gear: See "Editing Measurement Parameters for Bevel Gears".

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

your changes.
4. Click Measure to begin the gear measurement process. PC-DMIS launches in the

background to execute each of the measurements.

Reference points &|

Take 2 REF points
Take 2 REF paintz
E: | v z L I
1 -10.0360 -89.6276 12.8571 07357 0.6

2 121067 80,2434 141562 -0.715E 0.4¢

3 *

fctive Tip | [RICR v [ Measwe | [ cancel |

5. Follow the instructions and take two manual hits on each flank of one tooth. Click Del Pnt
to remove the last hit.

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

6. 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.

18
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Step 10: 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 Measure | Data Viewer menu option...

Measure | Yiew  Help

o [MEASUNE

g Analyze

Master Flank. ..
Maodify Geometric Parameters, .,

& Probe Calibration...

le.  Alignment Creatian, ..

Data Viewer. ..

... to open the Data Viewer dialog box. The available options will vary depending on the
type of gear that you are defining.

Il

Pitch)Runout * BOTH = Al * Export...

¥ [ | z [ 1 [ [ | Tin Diameter | Tooth M. | Flank |
576140 36046 278788 676140 3H046  27.87EG 00000 1 v
856084 -34937 274955 B58084 34937 274955 0.0000 1 cc
571500 -9.5184 278775 671500 -38184 276775 0.0000 2 v
542684 -16.5511 -27.5095 842684 -16.5511 -27.5095  0.0000 2 e
545343 -230085 -27 6766 846343 -230085 276766 0.0000 3 v
807571 292172 275076 807571 202172 275076 0.0000 3 cc
801321 -356516 -278775 80432 356516 276775 0.0000 4 v
753514 412000 275050 753514 -412000 -27.5050  0.0000 4 cc
737523 -AT4ETS 27ETE3 737523 474675 -27ETE3 00000 5 v

4| | i

Data Viewer dialog box

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

e Spur or Helical Gears: Pitch/Runout or Topography
e Bevel Gears: Pitch/Runout, Profile, or Helix/Lead

3. Select the tooth side (flank side in the case of bevel gears) to be reviewed:
e Spur or Helical Gears: BOTH, LEFT or RIGHT

e Bevel Gears: BOTH, CV (Convex side) or CC (Concave side)

19
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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.

Step 11: Analyze a Gear
Once you have finished measuring your gear, you can analyze the data and create reports:

e Spur or Helical Gear: Pitch/Runout, Profile/Helix or Tip/Root Circle reports
e Bevel Gear: Pitch/Runout or Topography reports

To create a report:

1. Select the Measure | Analyze menu option...

File Help

J |: Measure, ..
||_‘ analvze. ..
| 'I.

-

... or the Analyze toolbar icon...

=

B,

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

2. Make the needed changes to the parameters in the dialog box according to your gear
type:

e Spur or Helical Gear: See "Analyzing a Spur or Helical Gear".
e Bevel Gear: See "Analyzing a Bevel Gear".

3. Provide Plot Information that will be included in the header of your report.
4. Click Analyze, or click Cancel to abort report creation.

Once you click Create Report, the measurement data is spooled to the Quindos PageViewer
application where you can view and print your report(s). See "Appendix A: Using Quindos
PageViewer".

Important! Quindos PageViewer depends on PC-DMIS Gear being open. If you close PC-DMIS
Gear, Quindos PageViewer and any open analysis reports will also close.

20
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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

PC-DMIS Gear Toolbar
Parameters Tree Window
Status Window

Status Bar
Menu Options
The following menu options are available in PC-DMIS Gear:

File Menu

Measure Miew F | e New: Create a new PC-DMIS Gear file.

|— Newr. .. e Open: Open an existing PC-DMIS Gear file.
i You will be prompted to save your work
|T Open... before the current file is closed and the
Close selected file is opened.
e Close: Close the current PC-DMIS Gear file.
led|| 5ave e Save: Save the current PC-DMIS Gear file
S with the current file name and file type
(*.pdg).
|E| Language b e Save as: Save the current PC-DMIS Gear
file with a specified name.
Exit CHIE e Language: Select the language that will be

used for the PC-DMIS Gear application.

e Exit: Closes PC-DMIS Gear. Exiting PC-
DMIS will also close the Quindos
PageViewer application with any open
analysis reports.
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Measure Menu

Measure | Wiew  Help

o

Measure

Analvze
Master Flank. ..
Modify Geametric Parameters, .,

Probe Zalibration. ..

Alignrment Creation, ..

Data Viewer, ..
Browse Data Folder

Create lag file

Options. ..

Measure: Measure your gear. See
"Editing Measurement Parameters
for Spur or Helical Gears" or "Editing
Measurement Parameters for Bevel
Gears".

Analyze: Analyze the measured
results for your gear. See "Analyzing
a Spur or Helical Gear" or
"Analyzing a Bevel Gear".

Master Flank: Measure the Master
Flank to create a Gleason file. See
"Defining Master Flank Data".
Modify Geometric Parameters: Set
geometry parameters for your gear.
See "Defining a Spur or Helical
Gear" or "Defining a Bevel Gear".
Probe Calibration: Calibrate your
Probe. See "Step 5: Calibrate
Probes".

Alignment Creation: Create
alignment for the gear you want to
measure. See "Aligning a Spur or
Helical Gear" or "Aligning a Bevel
Gear".

Data Viewer: View the nominal and
actual data for your measured gear.
See "Step 10: Review Measured
Data".

Browse Data Folder: Open the
Data folder inside the PC-DMIS
Gear install directory.

Create Log File: Selecting this
option will cause debug information
to be collected for troubleshooting
problems. Debug information is
stored in the file specified by the
Log file name value in the PC-DMIS
Gear Settings dialog box. By
default, debug data is stored in the
data\GearLog.txt file in the PC-DMIS
Gear install directory. See "Step 3:
Modify PC-DMIS Gear Settings".
Options: Allows you to set general
PC-DMIS Gear parameters. See
"Step 3: Modify PC-DMIS Gear
Settings".
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View Menu

PC-DMIS Gear

|'-.-'ii| Help

Parametears Tree Window
Skatus Window
Skatushar

Toolbar

View Menu Items: Toggles the
display of the respective PC-DMIS
Gear application elements:
Parameters Tree Window, Status
Window, Statusbar, & Toolbar.
The default status for these
application elements can be set
from the "PC-DMIS Gear Settings"

dialog box.

Help Menu

Help

E Conkents and Index

F1

About PC-DMIS GEAR. ..

Contents and Index: Open the PC-
DMIS Gear help file.

About PC-DMIS GEAR: Displays
information about your version of PC-
DMIS Gear.
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Gear Toolbar

2 A © ﬂ; 2P\ @

Tl Qpen Save Define Measure  Analyze Probe Align Help
Gear Toolbar

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

e 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".

e 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”.

e Save — Allows you to save your PC-DMIS Gear file using the Save As dialog box.

o Define — Defines the gear you will measure. See “Step 6: Define Gear Parameters”.

e Measure — Uses PC-DMIS in the background to perform the actual gear measurement.
See “Step 9: Measure a Gear”.

e Analyze — Analyzes the gear measurement, providing statistical data. See “Step 11:
Analyze a Gear”.

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

e Align — Aligns the selected gear to your measuring machine. See “Step 7: Create an
Alignment”.

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

PC-DMIS Gear

Fi_iimm |

Gnrar
@ MNams : GesrETe
£} Gaar typs : BEVEL GEAR
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@ Retract Dstare @ |
@ Toudh Speed © 2%
@ Move Speed @ 40°%
¥ Probe Fde : C\PertPrograms|SP600_Ti40_
\e. Abgrement File : C\PartPrograms’ GEARALN
@ Fly Mods @ OFF
@ Fly Radus : 0
= 4 Feabres
+ i Topography
¥ @ Prch/Runc
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@ Park Mumber
@ Seial Mumbes
@ Machine ID ;
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= @ PRchRunout
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@ Line Ak Facs{CC) 0
i Line Ak BooHCV) 1 0

@ Line A Rool{CC) : 0 -
i | "

The Parameters Tree Window is only used to
display the detailed information for
parameters. It is only a reference and you
cannot modify it. This 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.

Click 3N Parameters| open the Parameters

window.

Click the thumbtack icon to anchor the
Parameters window so it stays open.

----- @ Mumber aof teeth Qﬂ

@ Mormal module @ 5

siapaeeyd

----- @ Pressure angle : 52,

Likewise, click the black thumbtack icon to
close the Parameters window.

| Parameters {n
e ol

----- @ Mumber of teeth @ 9 3
----- @ HMormal modale @ 5

- @ Pressure angle : 52,75

You can also click and grab the title bar of the
fixed Parameters window to cause it to float
above the main window. In this way you can
size and position the window wherever you
want. You can also dock this window to the
any side of the main PC-DMIS Gear window
by dragging it to the desired position. Click the
X in the corner to close this window.

Paramekters

[=- @ BevelGear =

----- @ Mame : PinionTest

L

- @ Geometry Parameters
----- @ MNumber of teeth : 2

----- @ HMormal module @ 5

< | v
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Status Window

Plesze messure & Plane [BY _PLN] you could select & tip while you sre messuring Then press Mest !

The Status Window dynamically describes the process messages or gives prompts during your

measurement. You can open and close this window by clicking the up = =Tor
down T= e reaees =Tbuttons in the middle of the top border of this window.
Status Bar

The Status Bar does the following:

e Provides status information

e Displays the name of the current active part program in PC-DMIS.

e You can control the visibility of PC-DMIS by clicking the INVISIBLE or VISIBLE button in
the status bar.

e Displays the units of the current part program (MM or INCH).

e Displays the XYZ coordinates of your probe. You can also click anywhere in the XYZ
area to open a Readout window. To close the Readout window, just click in the XYZ

area again.

Y

Parameters for Spur and Helical Gears

This section provides detailed information for the parameters that are used when measuring and
analyzing spur or helical gears. See the "Getting Started" chapter for the steps for using PC-
DMIS Gear. The following topics provide information for spur and helical gears:

Defining a Spur or Helical Gear

Aligning a Spur or Helical Gear

Editing Measurement Parameters for Spur or Helical Gears
Analyzing a Spur or Helical Gear
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Defining a Spur or Helical Gear

The Gear Definition dialog box provides relevant measurement parameters for spur or helical
gears. PC-DMIS Gear uses these parameters to create the PC-DMIS part program. The part
program will then measure and collect the data to be analyzed.

Once you have created or opened a spur or
helical gear file, clicking the Define button
or selecting the Measure | Modify
Geometric Parameters menu option
Define displays the Gear Definition dialog box.

The Gear Definition dialog box has six tabs which represent the possible aspects of
measurement when you are working with a spur or helical gear (see "Defining a Bevel Gear"
when working with bevel gears). Only the Pitch and Runout measurements are required; all other
measurements are optional.

According to the changes made in the Gear Definition dialog box, use the following controls as
described:

& This button will close the Gear Definition dialog box and apply any changes
that you have made.

&l This button will apply any changes that you have made in the Gear Definition
dialog box while leaving the dialog box open.

ﬂl This button will close the Gear Definition dialog box without saving changes.

When working with spur of helical gears review the parameters for each of the six tabs of the
Gear Definition dialog box:

Parameters Tab

e Pitch/Runout Tab

e Profile Tab

e Helix/Lead Tab

e Tip/Root Tab

e Analysis Setup Tab
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Parameters Tab

This tab defines the general gear parameters used for measurement. PC-DMIS Gear requires
these parameters to perform accurate measurements. Most of these values can be found in the
drawing for the gear. If some of parameters are not provided from the drawing or if their value
does not yet correspond to the drawing, the corresponding value can be estimated in order to
make the measurement possible.

Paramaiers JHmﬁmi Profie | Heblead | Tafool | Anstysis Setup |
Humbar of Taeth %
Morm. Mocis & 0000
Prezsure angle 200000
Afasnaium modifies 00000
Face widlh 30,0000
Tho dhsenattes 141 0000
Roct dsmeter 117 2000
Gear Crienfaton Urts
% Extarral T internal 5 M " INCH
—Helx Ancia
=g " LH I~ RH Angle
Gunlty Starderd and Crade
CoaoMa GON CEo Cus  Gisse 1
[T Segment Gear
Testh range ot segiiert geer
Tocth ia | i I
ok | oy | conce |

Gear Definition dialog box — Parameters tab for spur or helical gears
Number of Teeth: This box specifies the number of teeth around the gear.

Normal Diametrical Pitch (INCH)/Norm Module (MM): Please consult the appropriate gear
standard for the definition of this parameter. The heading for this box changes between
“Normal Diametrical Pitch (Inch)” and “Norm Module (MM)” depending on whether you
selected Inch or MM as your unit of measurement.

Pressure Angle: Please consult the appropriate gear standard for the definition of this
parameter.

Addendum Modifier: Please consult the appropriate gear standard for the definition of this
parameter.
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Face Width: This box specifies the width from the top of a single gear tooth to the bottom of
the same gear tooth. It is always a positive number.

Tip Diameter: This box specifies the diameter of the gear as represented by a circle passing
through the tips of each tooth.

Root Diameter: This box specifies the diameter of the gear as represented by a circle
passing through the root locations of each tooth.

Gear Orientation: The options in this area allow you to specify whether the gear is External
(teeth on the outside) or Internal (teeth on the inside).

Units: 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.

Helix Angle: This area contains options that define the orientation and angle of the helix of
the gear. If you are measuring a spur gear, you would select the S option. S stands for Spur.
RH stands for right hand. LH stands for left hand. If you choose either RH or LH, you must
also specify the Angle of the helix.

Right Hand Helix Left Hand Helix

Quality Standard and Grade: The options in this area define the standard used to create the
gear and the standard against which you will measure the gear. Choose from the AGMA,
DIN, I1SO or JIS gear standard and specify the Grade for the selected standard.

Segment Gear: Select the Segment Gear option to define parameters for a segmented
gear. Click Edit to define the segmented gear using the Edit dialog box. To delete an existing
segment list, highlight the data that needs to be removed and press Delete.

Edit x|
Start Tooth Ma. |1 3: ¥ Auto Bange &dd

End Tooth Mo |4 5: Seqrnents Mumber |4 5:

1-4
710
1316
13-22

] Cancel
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Edit (segment) dialog box

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. Hence, the purpose of defining segmented
gears is to remove the gaps from consideration for measurement. The gear shown below
would be defined as having 36 teeth rather than the 18 teeth that actually exist.

m/, ¥ dib%
Example of a Segmented Gear

There are two ways to generate the segment list:

e Using “Auto Range”: When checked, all segments of teeth will be calculated according
to Number of Teeth (as specified from the Parameters tab) Start Tooth No., End Tooth
No. and Segments Number. For example, you could do the following for a gear with 26
teeth:

1. Select Auto Range to automatically define gear segments.

2. Type 4 for the Segment Number value, which means the all 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) and
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. Click OK to save the segment list or Cancel to close without saving your
changes.

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
list. Continue this process until each segment is defined. For example, you could do the
following for a gear with 26 teeth:

1. Deselect Auto Range to manually define gear segments.
2. Type 1 for the Start Tooth No. value, and type 4 for the End Tooth No. value.
3. Click Add to add the segment “1-4" to the list.
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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.
Click OK to save the segment list or Cancel to close without saving your
changes.
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Pitch/Runout Tab

This tab lets you specify the required data for the measurement of the Pitch and Runout as well
as the analysis parameters for each measurement. The two boxes in the Measurement area are
required. Every time you use PC-DMIS Gear to measure, it will also measure the Pitch and
Runout.

earafinion
Parameters  PRCFUNOUE. | profie | Helead | TrRool | Anshysis Setup |
T Mesrrement 7|
Dimmeter of Pich Memsuremerd o
7 Coardinate of Prch Messuremert s
~Evalustion :
Pick Magritication for Pich Errors (%) foo
Pict Mesgrification for Runout (%) o
Toleranca of Cumudsbve Phoh Emor (Fo ma
Talerance for individusl Pech Errar (1p) 0045
Tolarance for Adiscant Pich Ervar (1) poss
Tolerance for Runout (Fr) m2
Biail Size b
Minkrim Dinenzian aver Ballz |'.I—
Mesctbriim Dimerizion over Bails kT
Tocth/Space Thickness Naminal b
Tockh/Space Thickness Mininum T
Tocth/Space Thickne:s Madmam T
F faesere Calcuste Tol
o | sty | comcal |

Gear Definition dialog box — Pitch/Runout tab for spur or helical gears
Measurement Area

Diameter of Pitch Measurement: This is the diameter at which the pitch point
measurements will be taken. This value isn’t necessarily the same as the Pitch Circle
Diameter defined in your gear standard, although it usually is.

Z Coordinate of Pitch Measurement: This value is the Z coordinate value where the pitch
points should be measured. This value is usually negative.
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Evaluation Area

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

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

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

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

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

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

Ball size: This is the size of the ball over which the Minimum Dimension over Balls and
Maximum Dimension over Balls is measured. Please 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 analysis, based on the ball size that would make
contact with both teeth at the pitch diameter if placed in the gap between teeth.

Minimum Dimension over Balls: Please see the appropriate standard for a definition of this
value.

Maximum Dimension over Balls: Please see the appropriate standard for a definition of this
value.

Tooth/Space Thickness Nominal: Provides the nominal distance from one side of the tooth
to the other side of the tooth at the pitch diameter. Please see the appropriate standard for a
definition of this value.

Tooth/Space Thickness Minimum: Provides the minimum allowable distance from one side
of the tooth to the other side of the tooth at the pitch diameter. Please see the appropriate
standard for a definition of this value.

Tooth/Space Thickness Maximum: Provides the maximum allowable distance from one
side of the tooth to the other side of the tooth at the pitch diameter. Please see the
appropriate standard for a definition of this value.

Measure: When this check box is selected, the pitch/runout for the gear will be measured
during the measurement process based on the parameters defined on the Pitch/Runout tab.
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Calulate Tols This button causes PC-DMIS Gear to use the values input on this tab as well as
the Parameters tab to calculate the tolerances of the Pitch and Runout based on the
standard specified.
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Profile Tab

PC-DMIS Gear

This tab lets you specify the required data for the measurement of the Profile as well as the
analysis parameters for each measurement. Profile measurement is optional; if you don’t want to
measure the profile, deselect the Measure option.
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Gear Definition dialog box — Profile tab for spur or helical gears

Measurement Area

Number of Teeth to Measure: This value is the number of teeth of the gear on which you
want to measure the profile. The teeth measured will be as close to equally spaced around
the gear as possible starting with tooth #1. The default value is 4. Increasing or decreasing
this value, will update the Teeth to be measured list according to the Number of Teeth

specified on the Parameters tab.

Teeth to be measured: Click Edit to open the Edit Tooth list to be measured dialog box.
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Edit tooth list to be measured

Tooth lizt to be measured

Ok, Cancel

Edit tooth to be measured dialog box

Create the tooth list by typing each tooth number that will be included separated by a comma.
The number of teeth listed should be the same as the Number of Teeth to Measure value.
For example, if you want to measure the profile for Tooth #1, #8, #14, and #20 just input
1,8,14,20 in this edit box. This value will not affect segmented gears; however, be sure not to
define a non-existing tooth number. Click OK to save the tooth list or Cancel to close without
saving.

Start Diameter (near root): This value is the diameter of the circle which represents where
the profile scan should start.

End Diameter (near tip): This value is the diameter of the circle which represents where the
profile scan should end.

Z Coordinate of Profile Measurement: This is the Z coordinate value where the profile
should be measured. This value is normally negative but positive values are allowed. This is
not a depth value.

Evaluation Area

Start of Evaluation Range (near root): This diameter 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 of Evaluation Range (near tip): This diameter 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 analysis.

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

Tolerance of Profile Angle Dev. (fHA): Provides the allowable deviation between two
design profiles which intersect the mean profile at the end points of the evaluation range.
Please see the appropriate gear standard for a definition of this value.
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Tolerance of Total Profile Dev. (FA): Provides the allowable deviation between two design
profiles which enclose the actual profile over the evaluation range. Please see the
appropriate gear standard for a definition of this value.

Tolerance of Profile Form Dev. (ffA): Provides the allowable deviation 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 definition of this value.

Tolerance of Profile Error: Please 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 and if it is not checked then crowning will not be evaluated.

Minimum Crowning: Please see the appropriate gear standard for a definition of this value.

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

Measure: When this check box is selected, the gear profile will be measured during the
measurement process based on the parameters defined on the Profile tab.

Calulate Tols This button causes PC-DMIS Gear to use the values input on this tab as well as
the Parameters tab to calculate the tolerances of the Pitch and Runout based on the
standard specified.
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Helix/Lead Tab

This tab lets you specify the required data for the measurement of the Helix/Lead as well as the
analysis parameters for each measurement. Helix/Lead measurement is optional; if you don’t
want to measure the Helix/Lead, deselect the Measure it option. All the values in the
Measurement Parameters area are required for measurement.
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Gear Definition dialog box — Helix/Lead tab for spur or helical gears
Measurement Area

Number of Teeth to Measure: This value is the number of teeth of the gear on which you
want to measure the Helix/Lead. The teeth measured will be as close to equally spaced
around the gear as possible starting with tooth #1. The default value is 4.

Teeth to be measured: Click Edit to open the Edit Tooth list to be measured dialog box.
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Edit tooth list to be measured

Tooth lizt to be measured

Ok, Cancel

Edit tooth to be measured dialog box

Create the tooth list by typing each tooth number that will be included separated by a comma.
The number of teeth listed should be the same as the Number of Teeth to Measure value.
For example, if you want to measure the profile for Tooth #1, #8, #14, and #20 just input
1,8,14,20 in this edit box. This value will not affect segmented gears; however, be sure not to
define a non-existing tooth number. Click OK to save the tooth list or Cancel to close without
saving.

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

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

Diameter of Measurement: This value is the Diameter at which the Helix/Lead scans are
measured.

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 Coordinate 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 Coordinate value.

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

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

Tolerance of Helix/Lead Angle Dev. (fHB): Provides the allowable distance between two
design helices which intersect the mean helix at the extremities of the evaluation range.
Please see the appropriate gear standard for a definition of this value.
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40

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

Tolerance of Profile Form Dev. (ffB): Provides the allowable 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 definition of this value.

Tolerance of Lead Error: Please 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 check
then crowning will be evaluated and if it is not checked then crowning will not be evaluated.

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

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

Measure: When this check box is selected, the Helix/Lead will be measured during the
measurement process based on the parameters defined on the Helix/Lead tab.

Calulate Tols This button causes PC-DMIS Gear to use the values input on this tab as well as
the Parameters tab to calculate the tolerances of the Pitch and Runout based on the
standard specified.



Tip/Root Tab

PC-DMIS Gear

This tab lets you specify the required data for the measurement of the Tip circles and Root
circles. Tip/Root measurement is optional; if you don’t want to measure the Tip/Root, deselect the
Measure option. All the values in the Measurement Parameters areas are required for

measurement.

Gear Definition

Pa:hldzrsl FitchFunout | Profie | Helxtesd  ThiFoot |Ahnhl$is'5:lupl|

T Circle Measuremenl Perameters

fiamber of Teeth fo Measure (Det: ) 4 E‘
Teeth to be measured WEI
I coardirets of Masdurssent 15

Dimmeter of Tip Circle 141

Lkaper Tolarance o

Lowvar Talsrancs 0
Rt Clrcle Measiireimen Paramelars

Mumber of Testh 10 Maazura (Det. 0) lu} -~
Teeth to be measured ] EI
I eoorchrats of Messurement <13

DCiameder of Raot Cincle 1172
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Gear Definition dialog box — Tip/Root tab for spur or helical gears

This tab contains two areas, the Tip Circle Measurement Parameters area and the Root Circle
Measurement Parameters area. The definition of the boxes for both areas is given below:

Tip Circle Measurement Parameters Area

The Tip circle is the circle measured by taking points on the tips of teeth, For an external it is

major diameter and for an internal gear it is minor diameter.

Number of Teeth to Measure: This value is the number of teeth of the gear on which you
want to measure the Tip circle. The teeth measured will be as close to equally spaced around
the gear as possible starting with tooth #1. Default value is 0. This value must be greater than
0 in order to select the Measure option that will actually cause Tip/Root measurement to be

executed.

Teeth to be measured: Click Edit to open the Edit Tooth list to be measured dialog box.
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Edit tooth list to be measured

Tooth lizt to be measured

Ok, Cancel

Edit tooth to be measured dialog box

Create the tooth list by typing each tooth number that will be included separated by a comma.
The number of teeth listed should be the same as the Number of Teeth to Measure value.
For example, if you want to measure the profile for Tooth #1, #8, #14, and #20 just input
1,8,14,20 in this edit box. This value will not affect segmented gears; however, be sure not to
define a non-existing tooth number. Click OK to save the tooth list or Cancel to close without
saving.

Z Coordinate of Measurement: This 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 Parameters Area

The Root circle is the circle measured by taking points on the root space between two adjacent
gear teeth.
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Number of Teeth to Measure: This value is the number of teeth of the gear on which you
want to measure the Root circle. The teeth measured will be as close to equally spaced
around the gear as possible starting with tooth #1. Default value is 0. This value must be
greater than 0 in order to select the Measure option that will actually cause Tip/Root
measurement to be executed.

Teeth to be measured: Click Edit to open the Edit Tooth list to be measured dialog box.
See the value with the same name in the Tip Circle Measurement Parameters area above for
an detailed description and example.

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

Measure: When this check box is selected, the Tip/Root will be measured during the
measurement process based on the parameters defined on the Tip/Root tab. Tip/Root
measurement is optional
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Analysis Setup Tab

This tab allows you to specify plot information that will be included in the Analysis report. The plot
information is included in the header for the report. Provide any applicable values.

Parameters | PichRunout | Profie | Heltsad | Taost Mmsml

1~ Piat Infarmation

Pregram ha

Szrial Humber

|
|
|
|
|
|
Prrtivach o [
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Gear Definition dialog box — Analysis Setup tab for spur or helical gears

Plot Information: This area allows you to include general purpose information appear in your
analysis report, such as:

e Program Number
e Serial Number

e Inspector

e Machine ID

e Date/Time

e Drawing No.

e Part/Mach No.

e Notation
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Aligning a Spur or Helical Gear

The Align Gear dialog box allows you to edit relevant alignment parameters for spur or helical

gears including the choice one of three routines to align the gear you are about to measure.
These include:

e External Spur and Helical Gear
e Internal Spur Gear
o External Gear With Shaft

I Clicking the Align button or selecting the
. Measure | Alignment Creation menu option

Align " displays the Align Gear dialog box.
You can also use an existing PC-DMIS part program to create the alignment, or you can create a
custom alignment.
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Align Gear

Gear Type zear with Shatt

—Part Program
% Create a new patt program i Open an existing part program
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Start Angle |o |o |o
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Align Gear dialog box

Gear Type

External Spur and Helical Gear: This option creates 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 the alignment, a circle for the origin of the alignment, and two points for the
clocking of the alignment. If you select the DCC option from the Execution Mode area, then

the routine will also execute a DCC alignment on the gear.

Internal Spur Gear: This option creates a complete PC-DMIS part program to measure the
alignment of an Internal Spur gear. The alignment consists of a plane to level the alignment,
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a circle for the origin of the alignment, and two points for the clocking of the alignment. If you
select the DCC option from the Execution Mode area, then the routine will also execute a
DCC alignment on the gear.

External Gear with Shaft: This option creates a complete PC-DMIS part program to
measure the alignment of an External with Shaft gear. The alignment consists of a cylinder to
level the alignment and set the center origin, a point to define the Z axis zero location, and
two points for the clocking of the alignment. If you select the DCC option from the Execution
Mode area, then the routine will also execute a DCC alignment on the gear.

Part Program Area

Either you can Create a new part program or Open an existing part program. In either
case, specify the name of Part Program by typing the path and name for part program or

clicking Browse to select the Part Program file. The path to this probe file will appear in

the Part Program box.
Alignment File Area

Alignment File: This box displays a complete path and filename to which the Alignment
information will be written after execution. You can specify a different alignment file than that

used for the actual gear measurement. Click Browse to select the Align file to use for the

alignment. The pathway to this probe file will appear in the Align File box.
Probe Area

Probe File: This box displays a complete pathway to a probe file you select for the gear
alignment. You can specify a different probe file than that used for the actual gear

measurement. Click Browse to select the probe file to use for the alignment. The

pathway to this probe file will appear in the Probe File box.

Use multiple tips when measuring clocking points: Use this checkbox to determine
whether or not PC-DMIS Gear should use multiple tips of an indexing probe to measure the
clocking points for your gear.

Use multiple tips when measuring Z point: Only available when "External Gear with Shaft"
Gear Type is selected. Use this checkbox to determine whether or not PC-DMIS Gear should
use multiple tips of an indexing probe to measure the Z Point of your gear.

Use multiple tips when measuring outer cylinder: Only available when "External Gear
with Shaft" Gear Type is selected. Use this checkbox to determine whether or not PC-DMIS
Gear should use multiple tips of an indexing probe to measure the outer cylinder of your gear.

“A” Angle boxes: If you selected any of the Use Multiple Tips ... options and your probe
uses an indexing probe head, this value defines the “A” angle that will be used for the
measurements. The “A” angle of the probe remains constant while the “B” angle rotates to
the best tip angle for each tooth. If you use a star probe and you don’t want any probe head
rotation, type zero into these boxes.

Probe has wrist: This check box lets you specify whether or not the probe configuration you
are using contains a wrist. In PC-DMIS a probe configuration with a wrist uses the tip naming
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format “TLAXBY” where X & Y are the angles of the wrist (i.e. TLA90B180). Without a wrist
PC-DMIS uses “TIPX" where X is simply the TIP #. PC-DMIS Gear needs to know whether or
not the probe has a wrist so that it uses the correct tip naming format.

Execution Controls Area

This area contains values that control the movement of the machine while executing the DCC
portion of the alignment.

Touch Speed: This value determines the speed the machine will use when taking a point
measurement or approaching the first point of an analog scan.

Move Speed: This value determines the speed the machine will use to move from point to
point and to and from the clearance plane.

Fly On: Causes the probe motion to move in smooth circular moves. This option depends on
the capability of the controller to execute circular moves.

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

Prehit Distance: This value determines the distance from the theoretical point that the
machine changes from Move Speed to the slower Touch Speed. For further information on
any of these values consult the main PC-DMIS manual.

Retract Distance: The distance away from the measured point location that the machine
changes from Touch Speed to the quicker Move Speed.

Clearance Distance: This value determines the distance the probe will retract in the XY
direction.

Clearance Height: This box defines the clearance height used to measure the gear
alignment and the clearance height used at the beginning and end of the gear measurement.

DCC Feature Area
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DCC Plane: If you choose to execute a DCC alignment then PC-DMIS Gear will measure a
DCC plane. This plane is defined by the following three values as well as the first point of the
manual plane. The XY location of the first point of the manual plane from the manual
alignment origin will define the radius of a circle of points which will be measured as a plane.
This plane is only measured for the “External Spur and Helical” and “Internal Spur” canned
alignments.

Number of Points: This determines the number of points that will be measured for the
DCC plane.

Start Angle: This determines the polar coordinate location of the first 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 Angle: This determines the location of the last point of the DCC plane. The angles
are defined as 0 being equal to the clocking axis of the manual alignment and increasing
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as you move counter-clockwise around the center of the origin. Negative numbers are not
allowed.

DCC Circle: If you choose to execute a DCC alignment for the Internal Spur Gear alignment
routine, then PC-DMIS Gear will measure a DCC Circle. This circle is defined by the following
three values as well as the first point of the manual circle. The Z location of the first point of
the manual circle from the manual alignment origin defines the depth of the DCC circle.

Number of Points: This determines the number of points that will be measured for the
DCC circle.

Start Angle: This determines the location of the first 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 Angle: This determines the location of the last 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).

EXT./INT.: Select whether the circle is an external or internal circle.

DCC Cylinder: If you choose to execute a DCC alignment and are using the External Gear
with Shaft or External Gear as Shaft alignment routines then a PC-DMIS Gear will measure
a DCC cylinder. This cylinder is defined by the following three 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.

Number of Points: This determines the number of points to measure for each row of the
DCC cylinder.

Start Angle: This determines the location of the first 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.

End Angle: This determines the location of the last 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.

EXT./INT.: Select whether the cylinder is an external or internal cylinder.

Measure: When this checkbox is selected, Gear will measure the alignment that is specified
by the alignment parameters when you click the Measure button.

ﬂl Launches PC-DMIS and begins the alignment process. If you have selected to
Create a new part program, PC-DMIS will create the part program to accomplish the
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alignment and then execute the new part program. Otherwise, it will execute the specified
part program.

ﬂl Saves any changes that have been made in the Gear Alignment dialog box.

ﬂl Closes the Gear Alignment dialog box and saves your changes.
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Editing Measurement Parameters for Spur or Helical Gears

The Gear Measurement Setup dialog box allows you to edit the parameters and begin gear
measurement.

Clicking the Measure button or selecting the
Measure | Measure menu option displays the
Gear Measurement Setup dialog box.

Measure
Before measuring ensure you have first:

o Defined your probe
e Calibrated your probe
e Defined gear parameters

e Created an alignment

Gear Measurement Setup _‘-'_Cj
Proke
Probe Fle O PartPrograms\SPE00_3H40_v42 PR Browse |
[ Lse Mutiole Tips "A" Angle [45 I Analog Brobe
™ Lis= ahteenate probe tie for Protlie and Lead F Probe has wist
[ Hrowee

- Blignimenl
Align File pmuSDEmthﬂalaaseHda\BBaﬂm aln  Browse I

“Part Frogram
(% Create & new pan program " Open an existing par program

Program Flie b:'PCDmISGEAH'mnﬂaIaaae'dmaﬂearMaas4:ur ﬂ'ml

—Execution Controls
Touch Speed 12 g Frehit Distance 11 {irm
Move Speed 15l:l & Fetract Distance i1 {rrum)

™ Fyon Clearance Distance |13 (mem
Fly Radius 13 {men) Clearance Height *BD {mem]
—Ecanning
Scan Type in.-.ang Scan 'I Scan Sefting. .
¥ Meazure [ Automatically evaiuste gear after messurament
Measurs I Apply | Close I

Gear Measurement Setup dialog box
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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.

Use Multiple Tips: This option determines whether or not PC-DMIS Gear should use
multiple tips to measure your gear. If you have an indexing probe and you want to use more
than one probe tip you should select this option.

Use alternate probe file for Profile and Lead: This check box lets you determine whether
or not PC-DMIS Gear should use a different probe configuration for the Profile and Lead
measurement than the probe configuration used for the Pitch measurements. If you select
this check box the associated box and Browse button become enabled allowing you to select
the appropriate probe file.

“A” Angle: If you selected Use Multiple Tips and your probe uses an indexing probe head,
this value defines the “A” angle that will be used for the measurements. The “A” angle of the
probe remains constant while the “B” angle rotates to the best tip angle for each tooth. If you
use a star probe and you don’t want any probe head rotation, type zero into this box.

Analog Probe: This check box tells the gear program whether or not you will use an analog
probe head for the measurement. The type of scan used while measuring the Profile and
Helix/Lead will be determined by this value. With an analog probe you can also select the
Scan Type (see the Execution Controls are).

Probe has wrist: This check box lets you specify whether or not the probe configuration you
are using contains a wrist. In PC-DMIS a probe configuration with a wrist uses the tip naming
format “TLAXBY” where X & Y are the angles of the wrist (i.e. TLA90B180). Without a wrist
PC-DMIS uses “TIPX" where X is simply the TIP #. PC-DMIS Gear needs to know whether or
not the probe has a wrist so that it uses the correct tip naming format.

Alignment Area

Alignment 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 manual.

Part Program Area
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Part Program: 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 Browse to select

the part program file. The path to this probe file will appear in the Part program name box.
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Execution Controls Area

Touch Speed: This value determines the speed the machine will move when it reaches the
Prehit Distance for the current measurement point.

Move Speed: This value determines the speed the machine will move when moving around
the gear.

Fly On: Causes the probe motion to move in smooth circular moves. This option depends on
the capability of your controller being able to execute circular moves.

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

Prehit Distance: This value determines the distance from the theoretical point that the
machine changes from Move Speed to the slower Touch Speed. For further information on
any of these values consult the main PC-DMIS manual.

Retract Distance: This value determines the distance away from the measured point
location that the machine changes from Touch Speed to the quicker Move Speed.

Clearance Distance: This value determines the distance the probe will retract in the XY
direction.

Clearance Height: This value determines the distance the probe will retract in the Z
direction.

Scanning Area

Scan Type: This option is used for analog probes (such as an SP600 probe). For an analog
probe, you can scan profile and helix/lead in either Touch Trigger mode or Analog Scan
mode.

ml Click this button to define the scan settings using the following dialog box:
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Point Density For Profile: |2— ps/in
Scan Speed far Prafile: IE-I:I— %
Point Density For HelixfLead: I 2 pts/in
Scan Speed Far Helix/Lead: IEU— U
Execution Made: I RELEARM vI

—Boundary

Boundary Type: I Plane vI
Crossing Number I 1
RADIUS | inch

Cancel |

Scan Setting dialog box

Point Density for Profile: Determines the amount of allowable hits that will be created
during a Profile scan. Values is given in terms of points per inch.

Scan Speed for Profile: Allows you change the speed at which the CMM will scan the
profile. The value that is entered is a percentage of the maximum machine speed. This is
only used for an Analog Scan type.

Point Density for Helix/Lead: Determines the amount of allowable hits that will be
created during a Helix/Lead scan. Values is given in terms of points per inch.

Scan Speed for Helix/Lead: Allows you change the speed at which the CMM will scan
the helix/lead. The value that is entered is a percentage of the maximum machine speed.
This is only used for an Analog Scan type.

Execution Mode: In DEFINED 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. In RELEARN mode, Gear
will also calculate the nominal scan points, but 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. The
Execution Mode options are only available for an Analog Scan mode.

Boundary Type: Boundary types are described in the "Boundary Type area" topic of the
Core PC-DMIS manual. Select the needed boundary type from the drop-down list:

e Plane

e Sphere
e Cylinder
e Cone

e OldStyle
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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
document for more information.

RADIUS or ANGLE: This value determines the radius for Sphere or Cylinder Boundary
Type and the cone apex angle for a Cone Boundary Type.

Measure: When this option is selected, PC-DMIS Gear will generate and execute the part
program to measure the gear. Otherwise, the part program will be created, but not executed.

Automatically evaluate gear after the measurement: When this option is selected, 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 Analyze dialog box to
evaluate the gear.

ﬂl Click Measure to begin the gear measurement process. All probing points and
the machine movement is generated by PC-DMIS Bevel Gear. You will be prompted to start
measurement.

=

?/ Are vou ready ko stark measurement?
T

Click Yes to start and No to Cancel. PC-DMIS will run your part program automatically.

ﬂl Saves any changes that have been made in the Gear Measurement Setup
dialog box.

ﬂl Closes the Gear Measurement Setup dialog box without saving your
changes.
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Analyzing a Spur or Helical Gear

The Analysis Setup dialog box allows you to define parameters and provide report information
for analysis reports. Once you complete the gear measurement, you can use this dialog box to
produce a graphical report of the measurement (see the sample reports below).

Clicking the Analyze button or selecting the
Measure | Analyze menu option displays the
@.ﬂ Analysis Setup dialog box.

Analyze
—Analysis Options
¥ PitchRunout Parameters |
¥ ProfileHeix Parameters |
[T TipRoot Circle Parameters |

—Plot Infarmation

Program Mo |zn|:|41 104 _00001

Serial Number oo

Inspectar IDimin WL

Machine IC ICMM Globalaia

DiatedTime |

Drawving Mo, |

Partitach ko |

Matation Spiral Bevel Gear Test Result

Display ISCREEN - I Analyze Cancel

Analysis Setup dialog box

Analysis Options Area

For each of the analysis options, measured data must exist in order to select the option for
inclusion in the report.

Pitch/Runout: This check box determines whether or not PC-DMIS Gear should produce a
graphical report for Pitch and Runout. Click Parameters to change the options for the
Pitch/Runout report. See the "Pitch/Runout Tab" topic.
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Profile/Helix: This check box determines whether or not PC-DMIS Gear should produce a
graphical report for Profile and Helix. This option is only available if the user measured the
profile and helix. Click Parameters to change the options for the Profile/Helix report. See the
"Profile Tab" and "Helix/Lead Tab" topics.

Tip/Root Circle: This check box determines whether or not PC-DMIS Gear should add the
deviation into tip or root circle items on the bottom of the Pitch/Runout report. This option is
only available if the user measured the tip and root circles. Click Parameters to change the
options for the Tip/Root elements of the Pitch/Runout report. See the "Tip/Root Tab" topic.

Plot Information Area

This area allows you to include general purpose information appear in your analysis report,
such as: Program Number, Serial Number, Inspector, Machine ID, Date/Time, Drawing No.,
Part/Mach No. and Notation. This information will be included in the header of your report.
The Date/Time value is supplied automatically based on the time of gear measurement.

Display: Select whether the report data is displayed on your SCREEN via the Quindos
PageViewer application or is printed directly to your PRINTER using the Quindos print
spooler.

ﬂl Clicking this button creates the report based on the different options and values
set in the Analysis Setup dialog box. It sends the report to the output device specified in the
Display option. Measured data is spooled to the Quindos PageViewer application where
you can view and print your report(s). See "Appendix A: Using Quindos PageViewer".

ﬂl Clicking this button closes the Analysis Setup dialog box.

Important! Quindos PageViewer depends on PC-DMIS Gear being open. If you close PC-DMIS
Gear, Quindos PageViewer and any open analysis reports will also close.

See the "Sample Pitch Runout Layout" and "Sample Profile & Helix Measurement Analysis" topic
for examples of the spur gear reports that are created by PC-DMIS Gear.

How the Report Relates to the Measured Gear

It is helpful to note the relation of how the teeth are numbered and what part of each tooth is
considered left and right. 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.

The left and right sides of each tooth is based upon the gear as viewed from the center axis of the
gear. That is also true for the left and right side of a gap.
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Sample Pitch Runout Layout

Cylindrical Gear Pitch & Runout
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Sample Profile & Helix Measurement Analysis

Gear Profile & Helix
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Parameters for Bevel Gears

This section provides detailed information for the parameters that are used when measuring and
analyzing bevel gears. See the "Getting Started" chapter for the steps for using PC-DMIS Gear.
The following topics provide information for bevel gears:

Defining a Bevel Gear

Aligning a Bevel Gear

Editing Measurement Parameters for Bevel Gears
Defining Master Flank Data

Analyzing a Bevel Gear

Defining a Bevel Gear

The Gear Definition dialog box provides relevant measurement parameters for bevel gears. PC-
DMIS Gear uses these parameters to create the PC-DMIS part program. The part program will
then measure and collect the data to be analyzed.

Once you have created or opened a bevel

gear file, clicking the Define button or

selecting the Measure | Modify Geometric

Parameters menu option displays the Gear
Define Definition dialog box.

The Gear Definition dialog box has three tabs which represent the possible aspects of
measurement when you are working with a bevel gear (see "Defining a Spur or Helical Gear"
when working with spur or helical gears).

According to the changes made in the Gear Definition dialog box, use the following controls as
described:

i This button will close the Gear Definition dialog box and apply any changes
that you have made.

&l This button will apply any changes that you have made in the Gear Definition
dialog box while leaving the dialog box open.

ﬂl This button will close the Gear Definition dialog box without saving changes.

When working with spur of helical gears review the parameters for each of the three tabs of the
Gear Definition dialog box:

e Parameters Tab
e Pitch Tab
e Topography Tab

Parameters Tab

This tab allows you to define the geometry for the gear that is to be measured. Most of these
values can be found in the drawing for the gear. If some of parameters are not provided from the
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drawing or if their value does not yet correspond to the drawing, the corresponding value can be
estimated in order to make the measurement possible.
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Gear Definition dialog box — Parameters tab for bevel gears
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Edit the following values to define the gear geometry:
Number of Teeth: Provide the number of teeth for your gear.

Normal Module(MM)/Diametrical Pitch(INCH): The heading for this box changes between
"Diametrical Pitch (Inch)” and “Norm Module (MM)” depending on whether you selected INCH
or MM as your unit of measurement. Normal Module or diametrical pitch should be defined as
part of the gear specification.

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

Outer pitch cone distance: Provides the shortest distance from the original alignment to the
pitch point along the pitch cone.

Mounting Distance: Provides the distance from the original alignment to the mounting point.

Gear Type: Select either "Gear" or "Pinion" as depicted below.
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Gear Type E.I_“-:uaar Wi

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

Units: Select from either INCH or MM to define the units for your gear.
Tooth Width: Defines the width of the tooth.
Diff. Angle: Defines the angle difference from one tooth to the next.

Convex on right side: When this option is selected the right side of the gear teeth as viewed
from the center of the gear is convex. If the convex side is on the left (see the large gear in
the image below), then this option should not be selected.

Quality Standard and Grade: The options in this area define the standard used to create the
gear and against which you will measure the gear. Choose from the AGMA2009,
AGMA309.03a,0r DIN3955 standard and specify the Grade for the selected standard. PC-
DMIS Gear automatically determines the tolerances Fp, fp, fu and Fr from the given gear
quality number and quality type and inserts these tolerances into the corresponding values. If
you don't specify the gear quality the tolerances will not be determined.

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

Z-coordinate for pitch cone apex: The z-coordinate of the pitch cone apex is used to define
the location of the pitch cone.

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

Z-coordinate of face cone apex: The z-coordinate of the face cone apex is used to define
the location of the pitch cone.

Root Cone Area
Half root cone angle: Defines the half cone angle for the root cone.

Z-coordinate of root cone apex: The z-coordinate of the root cone apex is used to define
the location of the pitch cone.
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Master Flank File: Browse to and select a previously created Master Flank file (*.dat).
Master Flank data for the Flank, Row, Column, and XYZIJK data is displayed in the table
below. If you do not select a file here you will need to define it using the Measure | Master
Flank menu option. See "Step 7: Measure the Master Flank" for more information on creating
Master Flank files.
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Pitch Tab

This tab lets you specify the required data for the Pitch measurement of a bevel gear.
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Gear Definition dialog box — Pitch tab for bevel gears
Measurement Area

Pitch point in master grid convex: Type the row and col (column) numbers for the pitch
point of the master grid on the convex side. All probing points and machine paths are
generated automatically by the program. The pitch point is the hit point where the CV flank is
measured

Pitch point in master grid concave: Type the row and col (column) numbers for the pitch
point of the master grid on the concave side. All probing points and machine paths are
generated automatically by the program. The pitch point is the hit point where the CC flank is
measured

Evaluation Area

Plot Magnification: This value is used to define magnification scale for the created report in
plot server. 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.
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Tolerances (mm/inch)

This section allows you to define the following tolerances for evaluating pitch and runout.
Review your gear stand for a definition of each parameter.

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

e Adjacent pitch deviation (fu)

¢ Individual pitch deviation (Rp)
e Radial runout (Fr)

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

Measure: When this check box is selected, the pitch for the gear will be measured during the
measurement process based on the parameters defined on the Pitch tab.

Calculate Tols: Click this button to calculate the Tolerances. If the gear quality was specified
in the Geometry Parameters dialog box, the tolerances Fp, fp and fu are computed and
automatically added to the Tolerance values according to the standard you selected. If no
gear quality was specified, the tolerances will not be calculated.
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Topography Tab

The Topography tab is used to define all values necessary for the description of topography
measurement.

Topography measurement uses single point probing to take measurements. All probing points
and the machine movement is generated automatically by PC-DMIS Gear.
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Gear Definition dialog box — Topography tab for bevel gears

Measurement Area
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Number of teeth to measure: This value is the number of teeth for which topography will be
measured. The teeth measured will be as close to equally spaced around the gear as
possible starting with tooth #1. The default value is 4.

Teeth to be measured: This automatically lists the teeth that will be measured based on the
Number of teeth to measure and the total Number of Teeth specified on the Parameters
tab. This value is required. For example a value of 1,3,6,8 will measure tooth #1, #3, #6, and
#8. You may also manually edit this list.

Flank selection: Select whether the Concave Flanks, Convex Flanks or Both Flanks will
be measured.
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Concave

COMVYEX

Evaluation Area

Plot Magnification: This value is used to define magnification scale for the created report in
the plot server. 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
Total deviation: Defines the total tolerance for all grid points.
Line at face: Defines the tolerance for the face line.
Line at root: Defines the tolerance for the root line.
Profile at toe: Defines the tolerance for the profile at the toe line.

Profile at heel: Defines the tolerance for the profile at the heel line.

Measure: When this check box is selected, the topography for the gear will be measured
during the measurement process based on the parameters defined on the Topography tab.

67



PC-DMIS Gear 2.1

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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Aligning a Bevel Gear

PC-DMIS Gear

The Align Gear dialog box allows you to configure relevant alignment parameters for bevel
gears. You can also use an existing PC-DMIS part program to create the alignment, or you can

create a custom alignment.

Measure | Alignment Creation menu

‘ Clicking the Align button or selecting the
option displays the Align Gear dialog box.

Align
‘- Align gear
Praobe File IF:WPngram FilesWwANPC-DMIS GEAR 2.0.0614'Dats - Browwse

Alignment File IF:WPngram FilesWANPC-DMIS GEAR 2.0.0614'Dats( Browse

Alignment D Jbevel280

il

L Axiz

Type IF'Iane TI Festure D IEIV_F'LN
& Origin

Tywpe ICiru:Ie "I Festure |0 IEI\-"_CIR
% Origin

Type ICiru:Ie "I Festure |0 IEI\-"_CIH
£ Origin

Type IF'Iane vI Feature |0 IEI'v'_F'LN

Ciffzet I 47

|_ Face or Root Cone Measurement

Farameter setup |

—Execution Contral

Prehit Distance |2 Touch Speed
Retract Distance |2 Move Speed 40

Clearance Height  |50.0

Il

¥ Use Clearance Height

Close

V¥ heasure in DCC Measure | Apply

Align gear dialog box
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To Create a Gear Alignment:

Probe File: This box displays a complete path to a probe file you select for the gear
alignment. You can specify a different probe file than that used for the actual gear

measurement. Click Browse to select the probe file to use for the alignment. The path to

this probe file will appear in the Probe File box.

Note: You must choose a valid probe file, otherwise you will get a warning message.

x

‘!‘B Plagse chicoss & vald probe fle

Alignment File: This box displays a complete path and filename to which the Alignment
information will be written after execution. You can specify a different alignment file than that

used for the actual gear measurement. Click Browse to select the Align file to use for the

alignment. The path to this probe file will appear in the Align File box.

Alignment ID: Displays the ID of the Alignment as specified by the Alignment File. This filed
is read-only.

Z Axis: Specify the feature Type (Cylinder, Plane, Cone) for the Z Axis and change the
Feature ID if needed.

X Origin: Specify the feature Type (Cylinder, Circle, Cone) for the X Origin and change the
Feature ID if needed.

Y Origin: Specify the feature Type (Cylinder, Circle, Cone) for the Y Origin and change the
Feature ID if needed.

Z Origin: Specify the feature Type (Plane, Circle, Point, Cone) for the Z Origin and change
the Feature ID if needed. Also provide the Offset of the origin in the Z direction if needed.
Normally the offset is the value of mounting distance.

Face or Root Cone Measurement: Select this option if you want to create the alignment
accurately by face/root cone. See the "Face or Root Cone Measurement Parameters" topic
for more information on the Parameter setup.

Face or Root Cone Measurement FParameter zetup
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Execution Control Area

This area contains values that control the movement of the machine while executing the DCC
portion of the alignment.

Prehit Distance: This value determines the distance from the theoretical point that the
machine changes from Move Speed to the slower Touch Speed. For further information on
any of these values consult the main PC-DMIS manual.

Retract Distance: The distance away from the measured point location that the machine
changes from Touch Speed to the quicker Move Speed.

Touch Speed: This value determines the speed the machine will use when taking a point
measurement or approaching the first point of an analog scan.

Move Speed: This value determines the speed the machine will use to move from point to
point and to and from the clearance plane.

Use Clearance Height: When this option is selected, the clearance height will be used
during alignment measurement.

Clearance Height: This box defines the clearance height used to measure the gear
alignment and the clearance height used at the beginning and end of the gear measurement.

Measure in DCC: Select this option to execute the alignment in DCC mode.

ﬂl Launches PC-DMIS and begins the alignment process. If you have selected to
Create a new part program, PC-DMIS will create the part program to accomplish the
alignment and then execute the new part program. Otherwise, it will execute the specified
part program.

ﬂl Saves any changes that have been made in the Gear Alignment dialog box.

ﬂl Closes the Gear Alignment dialog box and saves your changes.
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Face or Root Cone Measurement Parameters

Parameters of the Face/Root Cone measuremen

Face cone or Root cone Face Cone -«
Tooth Heighit 0

Mumber of Teeth

[ Mave otigin to the cone apex

Distance to Face/Root Cone from Pitch Cone apex

Clearance distance from FaceiRoot cone

AL

Clearance distance in £ direction 20

Ok Cancel

To set the Face/Root Parameters for the measurement of cone:

1. Select whether you want to measure a Face cone or Root cone.

2. For a Root cone you must specify the probable Tooth Height (available to edit if Root is
selected).

3. Define the Number of Teeth to measure.

4. If you want to move origin point to the cone apex check the Move Origin point to the
cone apex option.

5. If you checked the Move origin point to the cone apex, you need to provide the
Distance to Face/Root Cone from Pitch Cone apex.

6. Specify the Clearance distance from Face/Root cone for the distance you want the
probe to retract after measuring each tooth.

7. Specify the Clearance distance in Z direction for the distance you want the probe to
retract after measuring the entire face/root cone.

8. To accept the parameters and go back to Create Alignment dialog box, click OK. Click
Cancel to close without saving changes.

The Gear Measurement Setup dialog box allows you to edit the parameters and begin gear
measurement.

?' Clicking the Measure button or selecting the
Measure | Measure menu option displays

# the Gear Measurement Setup dialog box.

Measure
Before measuring ensure you have first;

o Defined your probe
e Calibrated your probe
o Defined gear parameters

e Created an alignment
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Gear Measurement Setup

—Probe
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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.

Use multiple tips: Select this option when using multiple tip angles to measure the gear,
instead of single angle. For example, when you select Use multiple tips, and set "A" Angle
to 90, PC-DMIS Gear will find all of A0OBXX angles to measure the gear.

"A" Angle: Provides the "A" angle that will be used to determine the tips angles that will be
used to measure your gear.

Scan Speed: Provides the speed at which Analog Scans will be performed.
Analog Probe: Select this option if you will be using an Analog Probe.

Mode: Select either Touch Trigger or Analog Scan to determine how measurement will be
taken. The Analog Scan option is only available when the Analog Probe option is selected.
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DEFINED/RELEARN option: In DEFINED 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. In RELEARN mode, Gear will also
calculate the nominal scan points, but 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. The Execution Mode options are only
available for an Analog Scan mode.

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 Alignh 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 manual.

Program Files Area

Create a new part program: PC-DMIS Gear will create a new PC-DMIS program at the
location(s) specified by in the Topography File and Pitch File fields. The part programs will
be created in part based on the Gear Measurement Setup parameters.

Open an existing part program: PC-DMIS Gear will open the existing programs specified
by the Topography File and Pitch File fields. Most of the options will be unavailable when
this option is selected, since the parameters are already defined in the selected part program
files. Using an existing part program allows you to measure the gear without needing to take
time to generate programs again.

Topography File: The path in this box defines the location of the part program that will be
created or opened for measuring topography. Click the Browse button to navigate to and
select an existing part program or provide the path and file name to which a new part
program file will be saved.

Pitch File: The path in this box defines the location of the part program that will be created or
opened for measuring pitch. Click the Browse button to navigate to and select an existing
part program or provide the path and file name to which a new part program file will be saved.

CMM Options Area
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Touch Speed: Provides the speed at which the CMM takes hits. The value that is entered is
a percentage of the maximum machine speed, and cannot exceed twenty percent.

Move Speed: Provides the point to point positioning speed of the CMM. The value that is
entered is a percentage of the maximum machine speed. It can be set to any value between
1 and 100% of full machine speed.

Activate Fly Mode: If you select this option the CMM will move the probe around the part in
a smooth and round motion. This option depends on the capability of your controller being
able to execute circular moves.

Fly Radius: Determines the radial distance of the arc path along which the probe will travel
between move points.
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Move out after each row of points measured: This causes the probe to move out to the
specified Clearance distance from the gear after each row has been measured.

Prehit Distance: Provides the distance away from the surface where PC-DMIS starts
searching for the part.

Retract Distance: Provides the distance the probe retracts from the surface after taking a hit.
Clearance Distance: Specifies the distance the probe will retract after measuring each flank.

Clearance Height: This determines the location above the gear that is considered safe for
the probe to change angles.

Automatically evaluate gear after the measurement: When this option is selected, 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 Analyze dialog box to
evaluate the gear.

ﬂl Click Measure to begin the gear measurement process. All probing points and
the machine movement is generated by PC-DMIS Bevel Gear. You will be prompted to start
measurement.

%
‘? 1

?
x___/ Are you ready ko stark measurements

Click Yes to start and No to Cancel. PC-DMIS will run your part program automatically.

&l Saves any changes that have been made in the Gear Measurement Setup
dialog box.

&l Closes the Gear Measurement Setup dialog box without saving your
changes.
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Defining Master Flank Data

The Master Flank Parameters dialog box, accessed from the Gear Measurement Setup dialog
box, allows you to provides additional settings to measure a Master Flank of your bevel gear. If
you don't have a Gleason File, you should measure the Master Flank before you measure your
gear. The calculation of the Master Flank uses an average from all measured flanks.

Select the Measure | Master Flank menu option to open the Gear Measurement Setup dialog
box which includes the MasterFlank Setting button.

Master Flank Parameters

Murnber of teeth to meagzure [Def: 4] 4

Teeth to be meazured I'I 12232

Flank zelection Both Flanks =

i

4

— % Flank
Murnber of lines [parallel to pitch cone]

Murnber of columns [rectangular to pitch cone]
Line index of Reference Point

Colurmn indesx of Reference Paoint

—CC Flank

MHumber of linez [parallel to pitch cone)
MHumber of columng [rectangular to pitch cone]
Lire index of Reference Point

Colurnn indes af Reference Paint

i T T

File M arne: I Browse

Ok

Cancel |

Master Flank Parameters dialog box

Number of Teeth to Measure: Determines the number of teeth that will be measured to
define the Master Flank. The teeth measured will be as close to equally spaced around the
gear as possible starting with tooth #1. The default value is 4.

Teeth to be measured: This automatically lists the teeth that will be measured based on the
Number of Teeth to Measure and the total Number of Teeth specified on the Parameters
tab. This value is required. For example a value of 1,11,22,32 will measure tooth #1, #11,
#22, and #32.

Flank selection: Select whether the Concave Flanks, Convex Flanks or Both Flanks will
be measured.
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CV (Convex) Flank and CC (Concave) Flank Areas

Number of lines: Specify the number of lines parallel to the tip of the tooth. A minimum of 4
is required for this value. See the example below.

Number of columns: Specify the number of lines parallel to the tooth profile. A minimum of 4
is required for this value. See the example below.

Line index of Reference Point: Provides the line at which the reference point is located
where it intersects the column index. See the example below.

Column index of Reference Point: Provides the column at which the reference point is
located where it intersects the line index. See the example below.

‘ positive Z—axis

Columns, parallel
to tooth profile

reference paint

line index=4
column index=3

Lines, parallel
to tip of tooth

-

N

XY —plane

Example showing how points are to be measured on the Master Flank

File Name: Click Browse to specify the location to which the Gleason-Formatted File will be
saved. This opens a Save As dialog box. Type the name of the file in the File Name box and
click Save. You may also type the path and file name in the File Name box.

Click OK to save your changes or Cancel to close the dialog box without saving
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Master Flank Measurement

The following describes the process of measuring the Master Flank:

1. After all the parameters for the Master Flank have been set, and you have clicked
Measure, you have to execute 9 manual hits in a specific order. These hits serve as a
start value for the calculation of the probing points of the master grid to be measured and
define the corner points of the grid.

Beginning at the root of the tooth in the direction to the tooth head, take three points,
inside, in the middle and on the outside on the tooth (9 points total). This determines the
material direction. You must establish a clearance position before measuring the first
point and all further measurements can be taken without a clearance position.

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 outwards.

Note: This procedure will be executed on either the Convex, Concave or Both Flanks according
to the Flanks selection value in the Master Flanks Parameter dialog box. See "Defining Master
Flank Data".
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Analyzing a Bevel Gear

The Analysis Setup dialog box allows you to define parameters and provide report information
for analysis reports. Once you complete the gear measurement, you can use this dialog box to
produce a graphical report of the measurement (see the sample reports below).

Clicking the Analyze button or selecting the
Measure | Analyze menu option displays
@.ﬂ the Analysis Setup dialog box.

Analyze

Analysis Setup

Analysis Options

v Topograghy Parameters

I

W PitchiRunout Parameters

—Plot Infarmstion

Program Mumber

Zerial Mumkber

Inspectar

Machine I0

DatesTime

Dranaving Mo,

PartMach Mo,

Matation

Dizplay Analyze Cancel

Analysis Setup dialog box

Analysis Options Area

For each of the analysis options, measured data must exist in order to select the option for
inclusion in the report.

Topopragh: Select this option for Topography output to be created. Click Parameters to
make changes to the Topography Parameters. See "Defining Topography Data".

Pitch Runout: Select this option for Pitch/Runout output to be created. Click Parameters to
make changes to the Pitch/Runout Parameters. See "Defining Pitch/Runout Data".
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Plot Information Area

This area allows you to include general purpose information appear in your analysis report,
such as: Program Number, Serial Number, Inspector, Machine ID, Date/Time, Drawing No.,
Part/Mach No. and Notation. This information will be included in the header of your report.
The Date/Time value is supplied automatically based on the time of gear measurement.

Display: Select whether the report data is displayed on your SCREEN via the Quindos
PageViewer application or is printed directly to your PRINTER using the Quindos print
spooler.

ﬂl Clicking this button creates the report based on the different options and values
set in the Analysis Setup dialog box. It sends the report to the output device specified in the
Display option. Measured data is spooled to the Quindos PageViewer application where
you can view and print your report(s). See "Appendix A: Using Quindos PageViewer".

ﬂl Clicking this button closes the Analysis Setup dialog box.

Important! Quindos PageViewer depends on PC-DMIS Gear being open. If you close PC-DMIS
Gear, Quindos PageViewer and any open analysis reports will also close.

See the "Sample Pitch & Runout Report" and "Sample Topography Report" topic for examples of
the bevel gear reports that are created by PC-DMIS Gear.

80




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.

PC-DMIS Gear

Spiral Bevel Gear Pitch & Runout

Crientation External Face Cone (a,2) Part Mo, 20041104 _00009
Mo. of Teeth 41 Rodt Cone (a,7) ISENT 52T Machine CMM Clobals7s
Mormal Module 3 Cuter Pitch Cone Di 53 Serial No Qo001
Mesm Spiral Angle 32,3833 Tooth Wickth 5.813 Matation Spiral Bevel Gear Test Re
Thickness (dctrz) 00,000 Mourting Dist.Afalue 55,-0.008 Inzpector Dotninic. v
Pitch Cone (a,2) 72898352753 StandardiClassUnit AGMA 2009 B mm Drate Time:
Individual pitch fp left
+ 1 50pm
—— ,_I— — e E— =
O =
_ T -850 pm
Curmnulative pitch Fp left
* | 50pm
_ T -50 pm
Individual pitch fp right
+ | 50pm
] - G
= o
_ [ -50 pm
Curmulative pitch Fp right
* 1 50 pm
P I e e e e S
_ " -50 pm
left flank right flank
meas.dev. Gual. Toler. Qual. meas dev. Gual. Toler. Qual.
Incividual pitch devistion bzl 17.7 B & 0.0 B & 236 B 9 0.0 B &
Cumulative pitch deviation Fp 322 B 7 0.0 B B 262 B & 0.0 B B
Adiacent pitch devistion fu 26.1 0.0 30.7 0.0
Indlividual pitch variation Rp 316 0.0 51.4 0.0
+ 50 prn Radial runaut Fr
— e L‘_H_‘ A i— — N ——
_ =50 pm
Radial runout Fr 593 B9 0] B 6
nom Mma=-1min [uErs mir Bverans
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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.

Spiral Bevel Gear Topography
Orientation External Face Core (a,7) Part No
Mo. of Teeth oM Rod Cone (8,2) o 7e2M7 2095 Machine
Mormal hodule 5 Outer Pitch Cone i 55 Serial Mo
Mean Spiral Angle o 324333 Toaoth Wicith o883 Motation
Thickness (d,ctrz) 00000 55,-0.005 Inspector
Pitch Cone (a,2) : 7525-352 StandardiClassUnit o AGMA 2009 6 mm Date Time o 12M 32005 144854
right flank Tooth No. 32 left flank
-6.6 -B.
g g
toe
7 7
\ ‘ -7.8 -4.9
8 N \ i
|
5 \\ | / 5
‘ \ \E}\ / /E / 4
\ \ face

3 / / 3

2 \ / / / 2

1 6.4 -1.6 1

1 1
2 / 2
/ 3 3
?p‘ﬁ‘\ 9.4 2.4
4 4
5 heel E]
Evaluation Mode : 0(3,5)
tight flank lett flank
meas. dev Tolerance mess. dey Tolerance

Total devistion 14.2 oo 93 oo
Line at face 132 oo 70 oo
Line &t root 13.0 0.0 71 oo
Profile t toe 20 0o 21 oo
Profile &t heel 1.6 0.0 48 oo
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Appendix A: Using Quindos PageViewer

Quindos PageViewer allows you to analyze and print the various reports that are created for
measured gear data from PC-DMIS Gear. PageViewer is also installed as part of the PC-DMIS
Gear install process. PageViewer uses XML code to create reports.

To Access PageViewer:

1. Click Analyze from the Analysis Setup dialog box of the PC-DMIS Gear application (see
"Analyzing a Spur or Helical Gear" or "Analyzing a Bevel Gear". This will launch the
Quindos Service Bar. For each subsequent time that analysis data is sent from PC-
DMIS Gear to Quindos PageViewer new report tabs are added to Quindos PageViewer.
Current reports from the same gear measurement data are not overwritten in Quindos
PageViewer.

2. To open the Quindos Service Bar double-click the Icon located in the task bar.

S Juindos Service Bar
4:11 PM

/ pC-DMIS BEV... |

Note: You may also right-click the Icon in the task bar and select the PageViewer option to open
the Quindos PageViewer.

3. Select the PageViewer button from the Quindos Service Bar...

Quindos Service Bar £

mﬂ Log Semvice - @ Pageifiewer )ﬁ Service Explorer o

...to launch Quindos PageViewer.
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¥ Quindos PageYiewer =10l x|

File “iew Zoom Pages Tools  Help

SapEBCCR esHYNyTH® B

O Ul WE R SRR

R (A - IR - A
SpiralBewvel GearPitch & Runout
==
wr
=
]
T
J—— =
= = _— —— —
Spm
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+ ] m=mm
Spm
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+ ] m=mm
Spm
i i pie i P right
& Hpm
Spm
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- lam e Clas - Olas e s
13 T LI or Ty T L L L
= T — T Lt B =T T T
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i s [
S
L -ﬂ,-'l-l | '|.| LS |
- T . i T

[ Fh.aml || Prioies | [ Scale:Aun |[®19322 |[vi2me30 | (K 00 | 5] 4

Important! Quindos PageViewer depends on PC-DMIS Gear being open. If you close PC-DMIS
Gear, Quindos PageViewer and any open analysis reports will also close.
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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 geare

D

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.
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fHB: fHB is a symbol used by your gear standard. It specifies the 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.

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, I1SO, 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 analyze 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
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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 definitionof 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”.
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