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PC-DMIS Bevel Gear

Welcome to PC-DMIS Bevel Gear

Copyright 2004 Wilcoxhssociates Inc.
All rights are reserved.

@ Explore the features offered in the software

@ Visit WAI's web-site

@ Contact us



Spiral Bevel Gear

PC-DMIS Bevel Gear: Introduction

PC-DMIS Bevel Gear is a special software for the measurement and evaluation of spiral bevel

gears.

Measurement results are displayed graphically.

PC-DMIS Bevel Gear includes the following features:

Manual input of the gear parameters (teeth number, module,part cone angle,etc) - See
"Editing Measurement Parameters".

Generation of master flanks by measurement - See "Defining Master Flank Data".

Topography Measurement - See "Defining Topography Data".

Pitch/RunOut Inspection - See "Defining Pitch/Runout Data".

Building Alignment with Wizard Mode - See "Creating a Gear Alignment".

Full Probe Solution Strategy - The program automatically selects the appropriate pin for
each measurement.

Getting Started

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

© N gk~ wDNPE

Install PC-DMIS Bevel Gear
Launch PC-DMIS Bevel Gear

Define Geometry Parameters

Calibrate Probes

Create an Alignment

Measure the Master Flank

Measure a Gear

Analyze Measured Data and Create Report

Install PC-DMIS Bevel Gear

To install PC-DMIS Bevel Gear:

1.

2.

Attach the portlock that is programmed with the PC-DMIS Bevel Gear option enabled.
This is required to run PC-DMIS Bevel Gear.

Download the current version of PC-DMIS Bevel Gear from the WAI ftp-site at
ftp://ftp.wilcoxassoc.com/SpiralBevelGealr/ if you have not already done so. The file is
named SpiralBevelGear_Setup_<version>.zip

Install PC-DMIS Bevel Gear by double-clicking Setup.exe. Follow the instructions given
by the install wizard.




Launch PC-DMIS Bevel Gear

Double-click the program shortcut on the desktop
to launch PC-DMIS Bevel Gear. The New File
dialog box will appear automatically. Specify the
name of the new file and click OK, or click Close
to cancel the creation of a new file.

Creating a New File:

PC-DMIS Bevel Gear

Select ...

@ Measurement  Help

||:| ew. ..

Ei Open...

| Close

or click ...

L]

2 O W

to open the New File dialog box.

toolbar icon.

Open the New File dialog box by selecting
the File | New menu option. You can also
open this dialog box by clicking the New

Gear Nama

| Gear_209]

| Bewal Gaar

Define Geometry
FParameters

| ok || oose |

Type the name of the new file in the Bevel Gear Name box. If the file already exists you will
be prompted to verify that you want to overwrite the old file. You can also click Define
Geometry Parameters to provide the Geometry Parameters for your gear. See the

"Defining Geometry Parameters" topic.
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Opening an Existing File:

Select ...
| Filz_| Measurement

[ew. ..
||j| open...

! Close

Help

or click ...

=

5

.

=850

Open the Open a bevel gear dialog box by
selecting the File | Open menu option. You
can also open this dialog box by clicking
the Open toolbar icon. Browse to select the
needed Bevel Gear (.spb) file and click
Open.

to open the Open a bevel gear dialog box.
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Define Geometry Parameters

Once you have created a new file or opened an existing file, you can modify the Geometry

Parameters for your Bevel Gear file.

To Define Geometry Parameters:

1. Select the Measure | Modify Geometric Parameters menu option...

File W Help

Measure. ..

L/

Analvze. ..

Master Flank. .,

apEeied

Madify Geametric Parameters. ..




... or the Modify Parameters toolbar icon...

£ s

uF

... to open the Geometry Parameters dialog box.

Paarmeters ]
Gear 10 PiniriTest [#] Corwen oo right side:
Number of Testh 9 Gear Typs Pinian w
Noimal madule |5 0000 Orieskation Evemsl %
Memgidags 0 | U m v
Oules pilch eore delance 1046700 | Tacth Width B130 |
Mouriing distance i'im.em ] Diff. angle 0,0000 .

-~ Pitch Cone ;
Hult phchi cons angle 133000 |
Z-coardnate of pich cone apex 20000 |

- Facw Care
Hall face cans angie 05500 |
Z-coodnate of face cons apex BE3mn |

oot Cone R

Hal ract cane angles (139000 |
Z-coondnste of a0t cane apex 151290 |

Masles Flank Fle | D\SPIRALBEVELGEAR b\ Debug\DatatPrionT est | Browes. |
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PC-DMIS Bevel Gear

2. Make the needed changes to the values in the dialog box. See the "Editing Geometry

Parameters" topic for more information on the available options.

3. Click Modify to update the changes that have been made or Close to cancel any

changes.

Calibrate Probes

In order to measure your bevel gear, you must first calibrate your probe.

To Calibrate you probe:

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

Modify Geametric Parameters., .

siapEleed

... or the Probe Calibration toolbar icon...

YH |\ | s

... to open the Probe Utilities dialog box. PC-DMIS launches in the background to allow
you to use the Probe Utilities dialog box.

Probe Utilities D:\GEARPC.PRB

Frobe File: {155l k. Delete

™ Uz it il 2 IF Available Cancel Add Angles...
V' User Defined Calibration Order
Active Tip List: Meazure... Fesults...
T140B0 BALL 0.0.257.77 001 3 Edit Mark Used
T olerances... lobal sed
Setup... File Format...
Frint List...
< | i3

‘Probe Dezcrnption;
| =

PROBEPHT0K
Jaintb angle
Jaoint:a angle
Connect SPE00M
ConnectCOMWERT_TO_MZT
Tip #1: TIP3BY 300k

| 2

2. Calibrate your probe. If needed, see the core PC-DMIS help file for information on

calibrating probes.
3. Click OK when you have finished the probe calibration.
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Create an Alignment
Prior to measuring your gear, you need to create an alignment.

To Create an Alighment:

1. Selectthe Measure | Alignment Creation menu option...

File Help
ﬂ |;| Measure. ..

analvze. ..

Master Flank..,

Madify Geametric Parameters., ..

saayaweied S

|z| Probe Calibration. .,
| Alignment Creation, ..

... or the Alignment Creation toolbar icon...
1] Z\] &£

... to open the Align Gear dialog box.

0]
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‘. Align gear . X

Frobe Fil= !E:'I.F"r-:ugram FilestWaNSpiralBevel Gear1.2 . 1\Datals

Browse l

Alignment File | C:\Program FilesWANSpiralBevelGear 2. 1\Datal|  Browse |

Alignment [0 | GearAlign |
- Aniz
I L

Tepe ! Cylinder w Feature |0 B_"-.-":_szl___ !
= X Origin

Tope Cylinder v| Feanie b BV CYL |
=% Origin

Tope ! Cylinder v| Feature ID BY_CvL i
- Z Onigin

Type Flane v | Festwr= 1D BV FLN |

Offset 1] |

[ | Fase ar Roct Core Measurement Parameter setup

- Execution Corntrol

Prehit Cistanes !U ! Touch Spead !D !

[ I ..

Fetract Distance |0 ! Move Speed !_EI !

Use Clearahce Height Clzarance Height |E:I_ |
Measure in DCC [ Meazure l [ Aoply ] [ Cancel ]

2. Make the needed changes to the values in the dialog box. See the "Creating a Gear
Alignment" topic for more information on the available options.

3. Click Start to begin the Alignment Wizard. You are prompted whether of not you are
ready to start Measurement.

x

\:.i) Are vou ready ko skark measurement?

4. Click Yes to continue measurement, using the Alignment Wizard. PC-DMIS launches in
the background to execute each of the measurements.
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Feasze measura a Flane

Feature |0 ! B FLH

Type

- Feature

L A
fm}
b
iy
=
@

J 00064

¥ |1.0000

£

Active tip

[eoee A

[ Carcel ][ Back

/|

Meut

5. Follow the instructions and measure the specified features to establish the alignment. For
each feature, select the Active Tip that will be used to measure the feature.

6. When each feature has been measured, click Next. You will be directed to measure the
next feature. Click Back to measure the previous feature or Cancel to exit out of the
alignment wizard. If you are not satisfied with a hit, click Del Hit to remove the last hit.

Measure the Master Flank

If you did not provide a Gleason file during the "Define Geometry Parameters" step, you will need
to measure the Master Flank to create a Gleason file. Otherwise, you can skip to the next step
and "Measure a Gear".

To Measure the MasterFlank:

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

File ml Help
\j @'Measure...

EI |E Analyze. .,

I Master Flank. ..

m

... or the Create Master Flank toolbar icon...
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AE -

... to open the Measure dialog box. By default, the MasterFlank Measurement Item is
selected.

x

FMeazurement Parameters |
- Probe

Probe File iE:"-.F'ru:ugram FiIes'xW.-’-‘-.I'xSpiralEeveIGear'}[ Browse. . ][ Calibrate |

IJze multiple tips Analog Probe Scan Speed IL'I.EI |
A" Angle :_46 | fode i_Tu:n.u:h Trgger |
- flighment

&lign File i-E:_'\F'ngram Files\falhs piralEeveIGear'H Browse. . “ Euild

- ChMM optionz - bMeazurement lkeme ——
Prehit Distance ID _| iy '
Fetract Distance i|:|_ | mrn
—_— Fitchi/Remot
Touch Speed o [

i I asterFlank

Move Speed h |z
=

[ ] Use existing programs Recreate alianment

[Ogram ries

Alignmment File |

1

|

]
Topoagraphy File | |

|

Pitch File | Browse
Clearance distance 10 J i
Clearance heightfs coordinate] il:l | T

b ove out after each row of points measured

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

3. Click Define to edit the Master Flank Data. See the "Defining Master Flank Data" topic.

4. Click Apply to save any changes that you have made, or Close 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.

10
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Master Flank

CONCAVE FLANK:

Hit 9 points[33) manually,

Mo, | Twpe | % | |z [ 1

1 oy 477502 977982 55340 06399

2 oy 191081 OBE123 945 0ER15

3 oy 206236 00025 132899 066590

4 o £1474 SR4750 109441 07565
5 oy 71138 HE1593 143118 0. 7651

B oy £1154 A71957 168883 07717
7 oy 24017 723943 160716 0.8565
a oy 15245 FAI7EI 18.2083 08591

g oy 03756 F4FIE 207095 08447
1 CC 262943 945780 64091 05312
2 e 235543 951554 97699 06043
3 CC 219459 OR4185 127042 06230
< i 3

Active Tip:

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.

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.

11
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Measure a Gear

There are two parts to measuring a bevel gear. First, measure the MasterFlank, Second, perform
general gear measurement.

To Measure a Gear:
1. Select the Measure | Measure menu option...

File Help

—
|eal Measure..,

P\ A=

... to open the Measure dialog box. By default, the Topograph and Pitch/Runout
Measurement Items are selected.

12



PC-DMIS Bevel Gear

L Measure... |

keazurement Parameters |

- Probe
Piobe File | C:\Program Filesvw/Al\SpiralBevelGear | Browse.. || Calibrate |
Ilze multiple tips Ainalag Probe Scan Speed II.'I.EI |
A Angle :Eé | Mode I-Tu:n.u:h Trgger |

- Alignment

AlignFile | C:\Program Files\wAl\SpiralBevelGear || Browse.. | Build

- Chitd options - Meazurement ltemz ——
Prehit Diztance 0 | mm

Topograph

Retract Distance ] |
— Fitch/Runout
Touch Speed o %

Move Speed n =
=

[ ] Use existing programs Recreate alignment

M azterFlan

[Odram ries

Alignment File |

1

|

i
Topography File | |

|

Fitch File |
Clearance distance i'II:I J T
Clearance heightlZ coordinate] il] | T

Mowve out after each row of pointz measured

keazure Cloze

Make the needed changes to the values in the dialog box. See the "Editing Measurement
Parameters" topic for more information on the available options.

Click Define to edit the Topograph and Pitch/Runout Flank Data. See the "Defining
Topograph Data" and "Defining Pitch/Runout Data" topics.

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

Click Measure to begin the gear measurement process. PC-DMIS launches in the
background to execute each of the measurements.

13



Spiral Bevel Gear

Reference points

Take 2 REF points
Take 2 REF pointz
No | % | z [ 1 | J
1 10,0360 -39.6276 128571 0.7357 06

2 -12.1067 -85.2434 141562 -0.7156 0.4¢

£ | i

ActiveTp | [FIER ¥ [ Measuwe |[ cancel |

6. 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.

7. 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.

Analyze Gear Data and Create Report

Once you have finished measuring your gear, you can analyze the data and create a
Topography and/or Pitch and Runout report.

To Create a Report:
1. Select the Measure | Analyze menu option...

e [eaaure ] el
\j Measure. ..
|

™

Analyze. ..

... or the Analyze toolbar icon...

| £[E] 2

X

... to open the Analysis dialog box.

14
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x

~ Quality Clazs
Euality Typpe

Cluality Mumber

Il U |

E _I

- Analyziz Ophions
Topograph

Fitch/B unout

Parameters
Farameters

- Plat Information
Fart Humber

Matatiar
Senial Murmber
Inspector
Machine 1D

[ ate/Time

[ Create Report l [ Cloze ]

PC-DMIS Bevel Gear

Select the Quality Type from the drop-down list and provide a Quality Number.
Select Topograph and/or Pitch/Runout options and set the Parameters for these
Analysis Options. See the "Defining Topography Data" and "Defining Pitch/Runout

Data" topics.

Provide Plot Information that will be included in the header of your report.

Click Create Report, or click Close to cancel 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).

15
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User Interface

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

e Menu Options
e Toolbar

e Parameters Tree Window

e Status Window

e Status Bar

Menu Options

The following menu options are available in PC-DMIS Bevel Gear:

File Menu

Measure  Miew F
[: e, .
E Open. ..
Close

Save

Save Bs...,

Export r

E| Language L4

Exit CtrlE

New: Create a hew Bevel Gear file.

Open: Open an existing Bevel Gear file. You will be
prompted to save your work before the current file is
closed and the selected file is opened.

Close: Close the current Bevel Gear file.

Save: Save the current Bevel Gear file with the current
file name and file type (*.bevel).

Save as: Save the current Bevel Gear file with a
specified name.

Language: Select the language that will be used for the
PC-DMIS Bevel Gear application.

Exit: Exit PC-DMIS Bevel Gear.

16




Measure Menu

PC-DMIS Bevel Gear

Wiew  Help

wal Measure. ..

Analvze. ..

Master Flank...

Madify Geametric Parameters. ..

Probe Calibration. ..

alignment Creation, ..

Data Viewer. ..

Browse Daka Folder

[<]F]

Create log file

Measure: Measure your gear. See "Measure a
Gear".

Analyze: Analyze the measured results for
your gear. See "Analyze Measured Data and
Create Report".

Master Flank: Measure the Master Flank to
create a Gleason file. See "Measure the Master
Flank".

Modify Geometric Parameters: Set geometry
parameters for your gear. See "Modifying
Geometry Parameters”.

Probe Calibration: Calibrate your Probe. See
"Calibrating Your Probe".

Alignment Creation: Create alignment for the
gear you want to measure. See "Editing
Alignment Values".

Data Viewer: View the nominal and actual data
for your measured gear. See "Viewing Feature
Data".

Browse Data Folder: Open the Data folder
inside the PC-DMIS Bevel 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 BvGeatr.log file in the PC-DMIS
Bevel Gear install directory.

View Menu

|'-.-'ii| Help

Parameters Tree wWindow
Skatus Window
Skatushar

Toolbar

View Menu Items: Toggles the display of the
respective SBG application elements: Parameters
Tree Window, Status Window, Statusbar, &

Toolbar.

Help Menu
Help Contents and Index: Open the PC-DMIS Bevel
|w| Contents and Index F1 Gear help file.

Abouk PC-DMIS Bevel3ear. ..

About PC-DMIS BevelGear: Displays information

about your version of PC-DMIS Bevel Gear.

17
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Toolbar

AL

18
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10.

11.

12.

13.

4 5 & T g 9
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New: Create a new Bevel Gear file.

Open: Open an existing Bevel Gear file. You will be prompted to save your work before
the current file is closed and the selected file is opened.

Close: Close the current Bevel Gear file.

Save: Save the current Bevel Gear file with the current file name and file type (*.spb).
Probe Calibration: Calibrate your Probe. See "Calibrating Your Probe".

Alignment Creation: Create alignment for the gear you want to measure. See "Editing
Alignment Values".

Measure: Measure your gear. See "Measure a Gear".

Analyze: Analyze the measured results for your gear. See "Analyze Measured Data and
Create Report".

Modify Parameters: Set geometry parameters for your gear. See "Modifying Geometry
Parameters".

Create Master Flank: Measure the Master Flank to create a Gleason file. See "Measure
the Master Flank".

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

Change Language: Click the small arrow next to the icon and select the language that
will be used for the PC-DMIS Bevel Gear application.

Help: Open the PC-DMIS Bevel Gear help file. Click the arrow next to this icon and
select either "Contents and Index" to open the help file, or select "About PC-DMIS
BevelGear" to view Application build information.

10 11 12 13
e 9-@-




Parameters Tree Window

PC-DMIS Bevel Gear

FParameters
= o ] -
@ Mame 11

@ Geomelry Parameters
@ Mumber of tooth - 41
@ Mormal modae @ 5
@ Presarre gnge @ 32,3333
@ Tooth width : 8.813
Outer pitch cone distance @ 55
Gear Orertation @ Exberral
Mountrg distance @ 55
Correction vaue for mourisg
Difference angle © O
Distarnice of chordal thickness fr
Chordal tooth thickress @ O
Circular tooth thickress @ O
Radus for circular tooth theckn
Z-oocedirate for crouls toott
Fitch cone
@ Half pitch core angke @ 725
@ I-Coordnete of pitch cone
= @ Fade core
@ Half face cone angle © 75.21
@ Z-Coordinate of face corw 2
+ - @ R0t Cone
# @ Global Confiouration
E- & Messurement
@ Faramaters
@ Prebyt Distance © 2
@ Raract Cistarse : 2
@ Touch Speed | 2%
@ Move Spead | 20%
& Probe File
@ Algrment Fke
@ Fhy Mode | OF
@ Fly Radius @ 0
-1- & Measurement Features
= @ Topograpt
@ Flank Selecoon | BothFlanks™
@ Murmbsr of Testh : 1
@ DCedete Lines in Master Flanks
@ PFitch -
4 | *

The Parameters Tree Window is only used to
display the detail information for parameters. It
is only a reference and you can not modify it.

Click | Paramemrs' to open the Parameters

window.

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

----- @ Mumber aof teeth Q;I

----- @ Mormal module @ 5

sazjawmeleg

- @ Pressure angle : 52,

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

| Parameters {n
e ol

----- @ Mumber of teeth @ 2 3

----- @ Hormal module : 5

----- @ Pressure angle 1 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 Bevel Gear
window by dragging it to the desired position.
Click the X in the corner to close this window.

Parameters |

= @ BewelGear >

----- @ Mame : PinionTest

= @ Geometry Parameters
----- @ MNurmber of teeth : 9

----- @ Mormal module @ 5

« I v

19
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Status Window

Plesse messure & Plane [BY _PLN] you could select & tip while you sre measuring Then press Mewt !

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 1= «1 or down
=1 buttons 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.

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.

20



Using PC-DMIS Spiral Bevel Gear

PC-DMIS Bevel Gear

The following topics discuss the parameters and usage of the various dialog boxes found in PC-

DMIS Bevel Gear:

Modifying Geometry Parameters

Calibrating Your Probe - See "Calibrate Probes".

Creating a Gear Alignment

Defining Master Flank Data

Editing Measurement Parameters

Viewing Feature Data

Analyzing Gear Data

Geometry Parameters are used 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 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.

Select the Measure | Modify Geometric Parameters menu option or the Probe Calibration
toolbar icon to open the Geometry Parameters dialog box.

ﬂ Geoivelry Paraimeléers

Panarmeters |
Gear 1D PinignT st [] Coerwan oo right side
Murmber af Testh g Giear Type Prion %
Mot madule 5 (000 Cnentation Evemal =
Mean spival angle |52.7500 Urikts b v
Oules pileh eone dislance 104 6700 Taath Width EE
M ecarting distance 104 5700 Dill. angle 0.0000
 Pitch Cone
Hall pitch cere angle 13.9000
Zzoordnate af pitch cone apes | 20,0000
Face Cane
Half tace cone angls 205500
Z-coodnate of face cons apex BE350
- FRoal Cone = -
Hall ract cane angls 13,9000
Z-cooidinale of oot cone apex 1_'5 1230

X

b L Pl 'IJ'\EF'IRF-LBE'{E Lg;tnﬂ\hn\.{?fgmg‘-ﬂqlqkﬂnuﬂ Es! Biawize ]
[ Flank | Row | Cal | % K3 |z I [4 =
oY 1 1 240134 £2.584 9769 0l 0073 =
[ 1 2 23735 24 424 A7 E36 0| 062
o 1 3 23574 2.318 97,703 0.804 0.226
("4 1 4 2264 28,257 4ar.m 0,752 020
o 1 5 21.m8 H.235 ar.m9 0.774 0355
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Edit the following values to define the gear geometry:
e Number of Teeth: Provide the number of teeth for your gear.

e 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 Units 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.

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

e 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.

e Gear Type: Select either "Gear" or "Pinion" as depicted below.

Gear Type :i_“-:uear W

e 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.

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

e Tooth Width: Defines the width of the tooth.

o Diff. Angle: Defines the angle difference from one tooth to the next.

Pitch Cone

e Half pitch cone angle: Defines the half cone angle for the pitch cone.
e 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

o Half face cone angle: Defines the half cone angle for the face cone.
e 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

e Half root cone angle: Defines the half cone angle for the root cone.
e 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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Modif . . .
Applies the changes that have been made in the dialog box.
-

Cancels any changes and closes the dialog box.

Creating a Gear Alignment

Select the Measure | Alignment Creation menu option or the Alignment Creation toolbar icon
to open the Create Alignment dialog box.

‘. Align gear B x|

ik File |C:\PartFrograms\SPE00_Y37 FRE | Browse ]
Aligrment File iE:'I.F'artF'ru:ugramg'l.B"-.-"GEAR.-'l'-.LN.aln ” Browse ]
Hignment 1D |BYGEARALN |
-7 Auis
, .
Tepe ! Hane w Feature |0 B_"-.-"__F'ﬁ !
= X Origin
Tope Circle v| Feanie b BY _CIR |
=% Origin
Tope ! Cifel v| Feature ID BV _CIR |
- Z Onigin
Tupe | Plane w ! Feature |D B%W_FLN !
Offset 43 |

Face or Root Cone Measurement

- Execution Corntrol

Frehit Distance

[
|
il
[

Retract Distance P

Iz Clearance Height

Touch Spead

Mewve Speed

Clzarance Haight

Measure in DCC [ Meazure l [ Aoply ] [ Cancel ]
To Create a Gear Alignment:
Frabe File Ic:\Pan Frograms\S PEO0_\37 PRE | Browse |
Alignment File |E:'I.F'artPn:ugramg'l.B"-.-"GE.&R.&.LN.aln " Browse ]

Aignment ID | BVGEARALN

1. Browse to or type the path and name for the Probe File.
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2. Browse to or type the path and name for the Alignment File. You can create a new file

or replace an existing alignment file.

3. The Alignment ID field is read-only. The value is automatically added after you have

selected the Alignment File.

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

x|

...!.B Fremse chooss a'vakd probe fie

4. If you have selected the Face or Root Cone Measurement option, you can then click

the Parameter setup button that is now available. See "Face or Root Cone
Measurement Parameters".

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

-2 B
Twpe | Cylinder w Feature I |BY_CvL ‘

- Origin ‘F‘Iane
| Tupe |Cone Feature 1D BY CvL |

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

-# Origin

Tupe | Cylinder w Feature I |BY_CvL ‘
- Origin | Circle

Ture Core | Faahra I [XIN ey |

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

- Origin
Twpe |Cplinder  w FeatwreID | BV _CL |
Cylinder
-2 Origin { Circle
Type FeatureID | EY_FLM |

8. Specify the feature Type (Plane, Circle, Point, Cone) for the Z Origin and change the
Feature ID if needed.

-2 Origin
Type | Plane v Feature D |BY_FLM
Offzet Circle 1]
Fairt
. |Cone
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9. Select the Face or Root Cone Measurement 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 Measurament FParameter satup

10. Specify the machine parameters for Prehit Distance, Retract Distance, Touch Speed,
and Move Speed. See the Core PC-DMIS documentation for more information on these
values.

Execution Control

Frehit Distance 2 Touch Speed 2

Retract Distance 2 fowe Speed 40

se Clearance Height Clearance Height 0.0
Measure in DCC Measure l [ Aoply l [ Cancel

11. Select the Use Clearance Height option and specify the Clearance Height to provide
the clearance height. This is used to define a safe height to avoid a probe crash. After
measurement of each element has completed, the probe will move to this clearance
height and then proceed to another element.

12. Select the Measure in DCC option to execute the alignment in DCC mode.

13. Click Apply to save any changes or Cancel to close the Align gear dialog box without
saving changes.

14. Click Measure to begin the alignment Wizard. See the "Executing a Basic Alignment" or
"Executing an Accuracy Alignment" topic.

Face or Root Cone Measurement Parameters

Parameters of the Face/Root Cone measurement

Face cone or A oot cone Face Cone
Tooth Height 20
Hurnber af Teeth .4.

v Move origin to the cone apex

Diztance to Face/Root Cone from Fitch Cone apes EI
Clearance distance from Face/R oot cone |3
Clearance distance inZ direction 20

(] ] [ 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.
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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.

Executing a Basic Alignment

A Basic Alignment is executed when you have not selected Face or Root Cone Measurement
option from the Create Alignment dialog box. Otherwise the "Accuracy Alignment" is executed.

To Execute a Basic Alignment:

1. Follow the instructions given in the Wizard to complete the Basic Alignment:

Pt
Fleaze meazure a cylinder:
By _Cv'L on the gear .
Active Tip | [HIEN v

“When vou are finizhed press the
"End" key.

After each measurement you can click Next to continue to the next measurement.

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.

4. 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.

x

‘i’) Please remeasure BY_CYL !

wmn
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[Note: The last step can always be undone!

5. 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.

5

\'T) Flease mowve the probe to a safe position |, the program will execute automatically !

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

essage

\ i ) Alignment iz built suiccessfully!

7. The Basic Alignment is now complete.
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Executing Accuracy Alignment

The Accuracy Alignment is executed when you have selected Face or Root Cone Measurement
option from the Create Alignment dialog box. Otherwise the "Basic Alignment" is executed.

Some blueprints require a more accurate alignment that is created using a face/root cone.

To Execute an Accuracy Alignment:

1. Follow the instructions given in the Wizard to complete the Accuracy Alignment:

«

please measure two points on face
ar raot of one tooth

AciveTip: | TIAIBD v

YWi'hen you are finished press the done
ke this step can not be undol

Delete ] [ Done

2. You will always need to take 2 hits on the face/root cone of the bevel gear, and the PC-
DMIS part program for face/root cone will be built automatically.

3. Click Delete to delete the points that were just taken, if you are not stisfied with the result.

4. Click Done to measure the face/root cone.

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

5. Same as Basic alignment, After you have measured all points this Execution box will
appear. Click Cancel to cancel the auto measure or click OK to proceed with the
measurement.

ﬂ

\_‘5) Flease mowve the probe to a safe position , the program wil execute automatcally !

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

6. When automatic alignment process has completed following message box will appear.
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x

‘_i)' Alignment is built successulky!

The Accuracy Alignment is now complete.

Defining Master Flank Data

If you don't have a Gleason File, you should measure the Master Flank before you measure your
gear.

To Define Master Flank Data:
1. Selectthe Measure | Master Flank menu option or the Create Master Flank toolbar icon
to open the Measurement Parameters dialog box with the MasterFlank option selected.

- Meazurement lterms —

b azterFlank,

2. Click Define to open the Measurement Parameters (Master Flanks) dialog box.
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Measurement Parameters ) ﬂ

tdazter Flanks I

Hurber of teeth 112103

Flank zelection I Buath Flank.s- |

- Flank Conves
MHumber af lines [parallel to pitch cone]

Humber of columns [rectangular to pitch cong]

Line index of Reference Paint

wlfm| [ m||w]

Calurn indes of Reference Paint

- Flank Concawve

MHumber of linez [parallel ta pitch cone]
MHumber of columng [rectangular to pitch cone]
Lire index of Reference Foint

Column index of Feference Foint

Save TolGleason-Formatted File];

b asterFlank, dat

Ok l[ Cancel ]

3. Provide the Number of teeth that will be measured to define the Master Flank. This
value is required. For example a value of 1/11/21/31 will measure teeth 1, 11, 21, and 31.
Type "*" to measure all teeth. The calculation of the Master Flank uses an average from
all measured flanks.

4. For Flank Selection, select whether the Concave Flanks, Convex Flanks or Both
Flanks will be measured.

5. Specify the parameters for the measurement of the Convex and Concave Flanks of the
Master Flank. These include Number of lines, Number of columns, Line index of
Reference Point, and Column index of Reference Point. A minimum of "4" is required
for the Number of lines and Number of columns values. The meaning of these values
is depicted in the image below:
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‘ positive Z—axis

Columns, parallel
to tooth profile

reference point

ling index=4
colurnn index=3

Lines, paralle!
to tip of tooth

-
L XY —plane

6. Click Browse to specify the location where the Gleason-Formatted File will be Saved

To. This opens a Save As dialog box. Type the name of the file in the File Name box

and click Save.

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

Edit any other Measurement Parameters as described in the "Editing Measurement

Parameters" topic.

9. After you have changed all the needed parameters, Click Apply to save your changes to
the gear file.

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

=

?J/ Are vou ready ko skark measurement?

© N

11. Click Yes to start and No to Cancel. PC-DMIS will run your part program automatically.
See the "Master Flank Measurement" topic for information on the measurement
procedure.
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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.

2. 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.

3. PC-DMIS Spiral Bevel 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.

4. 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 head of the tooth.

5. The measurement of the master flank then is executed in two automatic runs.

6. 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 tab. See "Defining Master Flank Data".
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Editing Measurement Parameters
This topic discusses the various Measurement Parameters that are used to measure your gear.

Select the Measure | Measure menu option or the Measure toolbar icon to open the
Measurement Parameters dialog box with the Topograph and Pitch/Runout options selected.

HuMeasure... N x|
fMeasurement Parameters |
- Frobe
Piobe File | CiPatProgramsiSPE00_Y37.PRE || Browse.. || Calibrate |
D Use multiple tips Aalog Probe Sean Speed g5 |
“witngle [0 | Mode |ToushTrigger v| [RELEARN |
- Alignment
Aligr File | CAPantProarams\BYGEARAN.A || Browse.. || Build |
- L options - Meazurement ltams
it D 1
Prehit Distance |_ __l mim Toporagh
Retract Distance 1 | mm
|____| FitchfRBurnout
Touch Speed |2 i W
fMowe Speed |_4|:|___i W
Uze existing programs Recreate alignment
~Pragram Files
Alignment Fil= iC:'I.F"rc\gram Files'l.WAI'l.SpiralBeuelGear'l.E.E'I.D.E[ Browse... l
Tapography File I_I::'I.F'rc\gram Files'l.WAI'l.Spiral-EieuelGear'ltz_._z-'l.-l:.)_.i Broowse...
Fitch File i [| Browse.
Clearance distance :_1E| _! mim
Clearance height[Z coordinate] il:l ! M
Move out after each row of paoints measured
Measure ] [ Aoply ] [ Cancel

Probe Area
- Frobe
Probe File | CiPatPrograms\SFE00_Y3T.PRE || Browss.. || Calibrate |
D Uze multiple tips Analog Frobe Sean Speed 5
"4 Angle |0 Mode |TouchTigger | | RELEARN |
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Probe File: Browse to or type the path and name of the probe file.

Calibrate: Clicking this button will launch PC-DMIS and allow you calibrate your probe.
See "Calibrate Probes".

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, SBG will find all of AQOBXX 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.

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.

Scan Speed: Provides the speed at which Analog Scans will be performed.

Alignment Area

Aligrment

Align File D:RSF’IHJE«LBEVELGEﬂHRbinhDebung[ Browse... ][ Build

Align File: Browse to or type the path and name of the alignment file.
Build: Click this button to open the Create Alignment dialog box. See the "Creating a
Gear Alignment" topic for information on building your alignment.

CMM Options Area

Chikd optionz

Prehit Diztance 1 i
Retract Diztance 1 71
Touch Speed 2 4
Move Speed 40 4
Fly Or

34

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.

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.

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.



Measure Items Area

PC-DMIS Bevel Gear

Measurement [tems

Topograph
Fitch/Runout

Topograph: Select this option and click Define to edit the
Topograph parameters. See "Defining Topography Data".
Pitch/Runout: Select this option and click Define to edit
the Pitch/Runout parameters. See "Defining Pitch/Runout
Data".

Master Flank: This option is available when you have
selected the Measure | Master Flank menu option have
been selected. See "Defining Master Flank Data"

IJze exizting programsz
Program Files

Alignment File
T opoaraphy File
Fitch File

Clearance distance

Clearance heightl£ coordinate]

Recreate alignment

Browse. ..
Browse. ..

Browse. ..

Move out after each row of points measured

e Use existing programs: Select this option if you plan to use existing Alignment,
Topography, and Pitch files.

e Recreate alignment: When this option is selected, the alignment process will be
executed again to recreate the gear alignment. See "Creating a Gear Alignment".

e Program Files: Browse to or type the path and name of the Alignment, Topography, and
Pitch part program files. Using an existing SBG program allows you to measure the gear
without needing to take time to generate programs again.

e Clearance distance: Specifies the distance the probe will retract after measuring each

flank.

e Clearance height(Z coordinate): This determines the location above the gear that is
considered safe for the probe to change angles.

e 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.

keazure H Apply H Cloze

e Apply: Click this button to save your changes to the gear file.
e Close: Click this button to close the Measurement Properties dialog box without saving

changes.

e Measure: 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.
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=

\gl') Are vou ready ko skark measurement?

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

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 Bevel Gear.

Measurement Parameters ] ﬂ

Topography I Fitch/Funout I

- Meazurement

Flank. zelection . Concave F
MHumber of teeth 1/3/648

Delete lines o mazter fiank

face | n foe 1] .

ik | ] | hizel | i |

[ ] Define evaluation parameters now

~ Evalughon
Flat tagnification. | 500
- Tolerances
Lonver  Loncave
T atal desiation irl:l | |_|:| |
Line at face |EI | |EI |
Line at root !ﬂ | |_|:| !
Prafile at toe iE | |EI |
Frofile at heel iﬁ | ||:| |
[ k. ] [ Cancel ]
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Measurement Area

- Measurement

Flank. zelection Corves Fli w

Mumber of teeth Corver Flank,
Concave Flan
Bath Flanks

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

COncave

COMVEX

e Number of Teeth: This determines which teeth will be measured. This value is required.
For example a value of 1/3/6/8 will measure teeth 1, 3, 6, and 8. Type "*" to measure all
teeth.

Evaluation Area

e Define evaluation parameters now: If you want to define evaluation parameters, select
this value and the evaluation options will be available for editing.

Define evaluation parameters now

- Evaluation
Plat Magrification 500
- Tolerances
Conves Concave

Total deviation |EI | |EI |
Line at face |EI | |EI |
Like at root ||:| | ||:| |
Frafile at toe |EI | |EI |
Frafile at heel ||:| | ||:| |

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.

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.
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o Profile at toe: Defines the tolerance for the profile at the toe line.
e Profile at heel: Defines the tolerance for the profile at the heel line.

The graphic below provides an example of the topography tolerances and shows how the

tolerance values are reported in the footer.

NAVAVA AN

,-'f;;ﬁ,

-

L

W

NAVAVAVAVATA

LR .
BYANANANAVAVA VAN

\

-k

o
.-r"ff‘
5.6
4 G L"f‘
9 heel §
Evalustion Mode : 0 (3.5)
right lans let flark
meas dav Tolerance meas, daw Tolerancs
Totaldeviation 254 [+ 1] 238 0o
Lime a1 face 251 o0 7R (1 x]
Lina at rent 208 [if1] 1740 oo
Frofile ation a8 0.0 1] a0
Profile at heel 10.2 o0 a8 oa
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PC-DMIS Bevel Gear

The Pitch/Runout tab is used to define all values necessary for the description of pitch/runout

measurement.

Measurement Paramekters X

Topography  Fiteh/Bunout |

x|

-~ Measurement
Pitch point defiritior & |

-4
Fitch point in master arid conves

Fitch point in master grid concave

T col E
T ol E

~B
Fadiuz on pitch paoint

Z-coordifiate on pitch point

C—
Iui.

[ ] Define evalustion parameters now

Caloulate Tols

~Evaluation
|500

Flat b agrificatiorn

~ Taolerances [mmdnch]

Convex Concave
Curmulative pitch dexiation [Fp] |IZI | |EI |
Individual pitch deviation [fp] E |0 |
Adjacent pitch dewiation [fu) |IZI | |EI |
Individual pitch wanation [Fp] |IZI | |EI |
F adial rnout [Fr] |EI |
[ oK, ] [ Cancel ]

Measurement Area

There are 2 options for the definition of the pitch point which establishes the probing points for the

measurement:

~ M eazurement
Pitch paint definition [ |

A
Fitch paint in master grid conves

Fitch point in mazter grid concave

(] III col 1
(] col

~B
Fadiuz an pitch paint

£-coordinate on pitch point

]
P
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e Pitch point definition: Select the Definition that you want to define.

e A: Selection of a master grid point by entering the line and column number. This is the
default option with"reference point on master grid " is offered as pitch point. All probing
points and machine paths are generated automatically by the program.

e B: Numeric input of radius and z coordinate of the pitch point.

Evaluation Area

Define evaluation parameters now: If you want to define evaluation parameters, select this
value and the evaluation options will be available for editing.

Define evaluation parameters now
- Evaluation

Plat t agnification =00 Calculate Tals
- Tolerances [mmdinch)

Corves Concave
Cumulative pitch deviation [Fp) 0.0310 0.0310
|ndividual pitch dewiation [fp] 0.0100 0.0100
Adjacent pitch deviation [fu) 0.0000 0.0000
Individual pitch wariation [Fip) 0.0000 0.0000
Fiadial runout (Fr] 0.0280

e 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.

e 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.

Tolerances (mm/inch)
This section allows you to define the following tolerances for evaluating pitch and runout.

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

e Adjacent pitch deviation (fu)

e Individual pitch deviation (Rp)

e Radial runout (Fr)

[Note: With the measured pitch points, a runout evaluation can also be executed.
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Viewing Feature Data
Once your gear has been measured you can view the Feature Data information.

Select the Measure | Data Viewer menu option to open the Feature Data dialog box.

Feature Type v
Tooth Ma. E-1 v Flank .Ennve:-c v
Mominal Diata
Tooth Na | [ |z [ [ -
1 9867 BZ405 -36.0326 0BT 07393 —
1 389013 BER1G -346034 06735 -0.7387
1 992991 70779 331286 06746 -0TIFT
1 9963453 74523 -31.EB0Z2  -0E7E1 -0.7364
1 ANNNRE? 7 91m 1747 NFR7AN. | 7R T
« ] _»_IJ
Actual Data
Tooth Mo | | v I | | | J -
1 995243 1225 SE0336 -99.5243 BA225
1 -99.9263  BAAO7F 345635 899263 BRAO7
1 1003254 £ 5532 -32.0877 1003254 55532
1 1007220 6373 -3B063 007220 0 B.3FH
1 1011189 6.7941 3071284 011189 B9
1 BE3372 0 24024 347834 BB 33V 24024
1 -9E733 28073 32374 BETIEl 28073
1 2971345 37094 S aR4 .97 1R 2onad T
< Ll_l
[ Expart to file l [ Cloze l
e Feature Type: Select either Topography or Pitch to display the Nominal and Actual
Data for that feature type.
e Tooth No.: Select the Tooth number from the drop-down list to view data for that tooth.
e Flank: Select either Convex or Concave to view the data for that side of the tooth.
e Nominal Data: Displays the Nominal Data for the specified tooth number and flank side.
e Actual Data: Displays the Actual Data for the specified tooth number and flank side.
e Export to file: Click this to export an XML file for report creation.
e Close: Click to exit.
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Spiral Bevel Gear

Analyzing Gear Data

E Analysis EI
- Quality Class : —
Ouiality Trpe | &G 2009 »
Gluzhity Mumber E

~Analysis Optiohs

- Flat Information

Part Number
Motation
Serial Number

Ihspector

Machine 1T
Date/Time ;__1 12202006 15.58:15
Repart ] [ Claze
Quality Class

e Quality Type: Select the quality type from AGMA 2009, AGMA 390.03a, or DIN 3965.
PC-DMIS Bevel 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 (see evaluation of pitch and runout in the "Defining Pitch/Runout
Data" topic). If you don't specify the gear quality the tolerances will not be determined.

e Quality Number: This number specifies the quality grade.

Analysis Options

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

e 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".

Plot Information

Provide Plot Information for Part Number, Notation, Serial Number, Inspector, and Machine 1D
that will be included in the header of your report. The Date/Time value is supplied automatically
based on the time of the gear measurement.

Click this button to send your measurement data to the Quindos PageViewer. The

measurement data for the measured teeth of your gear is then available in Quindos PageViewer
for analysis and printing.

Click this button to close with saving any changes.

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

PC-DMIS Bevel Gear

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.

Crrigntation External Face Cone (a,z) Part Mo. 20041104 _00001
Mo, of Teeth 41 Rod Cone (8,2) 732175275 hachine Chitd Globals7s
Mormal Module =) CQuter Ptch Cone Di 55 Serial Mo. 00001
Meam Spiral Angle 32.3833 Tiooth Wictth 8813 Motation Spiral Bevel Gear Test Re
Thickness (dctrz) 00000 Mourting Dist A alue 55 -0.008 Inspectar Draminic L
Pitch Cone (a,2) 72.983,52.753 Stardard/ClassUnit SRS 2009 6 min Drate Time
Individual pitch fp left
* | 50pm
= Tl e —
_ | -80pm
Curnulative pitch Fp left
* | B0pm
_ T -50pm
Individual pitch T right
+ ] 50pm
] -
|k == ;| BE
_ [ -B0pm
Curmulative pitch Fp right
+ 1 50pm
E i i v D e O TS
[ -50um
left flank right flank
meas dey. Gual. Toler. Gual. meaz.dey. Glual. Toler. Gual.
Individual pitch devistion his] 177 B 8 0.0 B B 236 B 9 0.0 B &
Cumulative pitch devistion Fp 322 B 7 0.0 B B 262 B E oo B E
Adjacent pitch deviation fu 261 oo 307 0o
Inclivicual pitch waristion Ep 316 0o 1.4 oo
¥ 50 pm Radial runout Fr
—— LLH_‘ =r_ — g S it e
_ =50 pm
Raial runout Fr 583 | B3| o] B 6
nom miEx-min M min Average
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Spiral Bevel Gear

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
rientation o External Face Cone (&,2) Part Mo
MNo. of Teeth F | Rod Cone (a,z) 7527 -2085 Machine
Mormal Macule g Outer Pitch Cane Di 55 Serial Mo,
Mean Spiral Angle 324333 Tooth Width 5813 Motation
Thickness (detrz : 0po0pn00 55,-0.008 Inspector v
Pitch Cone (2,7) © 7525-352 StandardiClassinit AGMA 2009 6 mm Dste Time © 12M 302005 14:45:54
right flank Tooth No. 32 left flank
9 b et
-B.6 -B.
g g8
toe
7 7
\ ‘ 78 45
B 7\ B
[
5 \\ ‘ / 5
4 \ \Eﬂ\ / /E / Fl
\ \\ face

3 / / a

2 \ / / / 2

1 6.4 -1.6 1

1 1
2 / 2
/ 3 3
1‘3""“ 5.4 2.4
4 4
5 heel gl
Evaluation Mode : 0(3,5)
tight flank left flank
meaz. dewv. Tolerance meas. dev. Tolerance

Total devistion 142 oo EE] 0.0
Line &t face 13.2 00 70 0.0
Line at roct 13.0 0.0 741 0o
Profile &t tae 20 0o 21 oo
Profile at heel 1.6 0.0 48 0.0
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Glossary

SBG: Spiral Bevel Gear
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