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Introduction

2

The first seat of GearTrax was sold in 1998. The original GearTrax was
programmed using Visual Basic and is limited to 32bit compiling. The new
GearTrax is programmed using Visual Studio 2015 Update 3. We have tried to
retain the user friendly interface of the original GearTrax but incorporate the
technologies that were developed for our GearTeq product. While many features
of GearTeq are now available with the new GearTrax, some of the advanced
features will are available in the PRO version, such as profile modification and
crowning. Planetary gear sets are not available, please see our GearTeq product.

GearTrax is an object oriented/property driven gear design program. It is not the
intent of GearTrax to replace your CAD system but to augment the CAD system
with a user interface that will allow the gear designer to accurately visualize the
components before they are modeled in the CAD system.

GearTrax has a predetermined number of components. For example, the spur tab
always has 2 gears, a pinion and a gear. For bevel gears this is important because
bevels are normally defined as a set. The number of teeth in both gears defines
such properties as the pitch angles. When GearTrax creates in CAD, the user can
select between creating only the individual models or the models and the
assembly.

GearTrax is programmed in the USA using 100% renewable energy.
A -
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Definitions:

CAD
CAD (Computer Aided Design) is the system this program was compiled
to run with, either as an add-in or add-on.

Assembly
An assembly is a number of parts placed in a CAD assembly document.
For gears that can be created as a set, GearTrax can create the assembly in
CAD.

Component
Component is a single GearTrax gear, sprocket, pulley, etc.

Part
Part is a single CAD part document file that contains one GearTrax
component.

Model
Model is a CAD part document.

Annotation
Annotation is a text or Excel note placed on the CAD part or drawing
document.
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Starting GearTrax

GearTrax is compiled and published as a Click-once application. To have
GearTrax available on a computer, each user of that computer must install
GearTrax. Use the Windows Start menu to start GearTrax by clicking on
Start>All Programs>Camnetics, Inc>GearTrax*. Communication with the CAD
program is done through the controls in the CAD group box on each of the tabs.
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GearTrax Menus

File

View

Save GearTrax File
Save GearTrax File saves to the .gtx extension.

Open GearTrax File
Open a previously saved GearTrax document. GearTrax
documents have .gtx as the file extension.

Capture GearTrax screen and open in viewer
Capture GearTrax screen as a jpeg and opens in the default picture
viewer or editor.

Capture GearTrax screen to the clipboard
Capture GearTrax screen to the clipboard captures the GearTrax
screen, including borders, to the clipboard.

Convert Legacy GearTrax file
Convert Legacy GearTrax file opens a GearTrax file that was
saved in the original version of GearTrax. The legacy file
extension is .gtx.

Open GearTrax by Active CAD Part
GearTrax will read the custom properties of the active CAD
document. If the CAD document is a part model created by
GearTrax the data will be read into the active component of
GearTrax.

Recent files
A list of recent files is provided for easy access to opening files.

Exit
Exit closes GearTrax. The user is prompted to save any unsaved
data.

Redraw - fit all
Redraw — fit all redraws the assembly to fit on the screen with the
front view and resets the drive position to zero.
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Tools

Reverse Animation Direction
Clicking ‘Reverse Animation Direction’ reverses the direction of
the simulation.

Create a Data Sheet for active component
Excel file
Clicking ‘Excel file’ creates a data sheet of the active
component in Microsoft Excel, if available.

Text file
Clicking ‘Text file’ creates a data sheet of the active
component in Microsoft Notepad, if available.

Comma Separated Values (CSV) file
Clicking ‘Comma Separated Values file’ creates a data
sheet in Microsoft Notepad, if available, that can be
imported into most spread sheet programs.

B SpurD3.1xt - Notepad EEX
File Edit Format Wiew Help
Mame: Spurds
path:
Date:
Time:
SYMEBOL | VALUE|  UNIT| TERM
Coarse_Pitch_Involute_25deg Standard
Pdn 8.000000 wmormal Diametral pitch
Pd 8.000000 Diametral pitch
3.175000 Mormal Madular Pitch
m 3.175000 Modular Pitch
an 25.0000 deg Wormal Pressure aAngle
@ 25.0000 deg Pressure angle
0.0000 deg Helix angle
mg 0.3929 ratio, 1:x
=t 2.4516 in Canter Distance
M 0.2363 in Approach Length
MR 0.2436 in Recass Length
mp 1.3577 Contact Ratio
Np 11 wWumber of Teeth
Dp 1.3750 in Pitch piameter
bpn 1.3750 in Pitch Diameter, HWormal
do 1.6536 in Major Diameter
dr 1.0911 in minor Diameter
a 0.1393 in Addendum
h 0.1420 in Dedendum
0.11428 Addendum Modification coefficient
0.0143 in Addendum Modification
db 1.2462 in Base Diameter
dhn 1.2462 in Base Diameter, MWormal
ht 0.2813 in whole pepth
4] 0.3927 in circular pitch
pn 0.3927 in Circular pitch, Normal
0.0375 in Fillet Radius
B 0. 0000 in Backlash
T 0.20967 in Tooth Thickness
hds) 0.20967 in Tooth Thickness, wormal
F 0.7500 in Face width
size Between Pins
dw 0.2160 in Pin Diameter
M 1.6794 in Measurement over pins
1.6710 in Measurement owver Pins-Minimum
Chordal over Teeth
0 Wumber of Teeth to Gage Over
0.0000 in chordal Measurement
7 . AcMAa quality Class
0.0032 in Max Runout
0.00093 in Pitch variation
0.0013 in profile Tolerance
[¢] in Tooth alignment Tolerance
0.0026 in Total Index Tolerance
0.0062 in Total Composite Tolerance
0.00500 in Tooth Thickness Tolerance
£ t

Sample of a data sheet created as text file
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Create an Involute X-Y File
Excel file
Clicking ‘Excel file’ creates an involute data sheet of the
active component in Microsoft Excel, if available.

Text file
Clicking ‘Text file’ creates an involute data sheet of the
active component in Microsoft Notepad, if available.

Comma Separated Values (CSV) file
Clicking ‘Comma Separated Values file’ creates an
involute data sheet in Microsoft Notepad, if available, that
can be imported into most spread sheet programs.

Create an Involute XYZ Surface File
Text file
Clicking ‘Text file’ creates a XYZ surface data sheet of the
active component in Microsoft Notepad, if available.

CAD Tools
Draw a Spline
Use this tool to create a spline in the active sketch using a
number of XY points separated by either a space or a
comma. The origin of the part is used as the 0, 0 for the
data.

B Sketch Spline Tool x
0.9901531 -0.1359884

05774703 -0.1235701
0.9651322 -0.1200704

09531835 -0.1114567
0.541667 -0.1036945
0.9306239 -0.0967475
0.9200935 -0.03057767

Paste any number of rows of XY
0.51 DU 32 -0.08514532 numbers separted by spaces or &
0.5007181 -0.08040923 comma into the area on the left
0.8515415 -0.07632666 Side of thisForm.

0.8838147 -0.07285355
0.8763664 -0.06994451
0.8696234 -0.06755257
0.8636103 -0.06563126
0.85834% -0.0641307
0.8538594 -0.06300173
0.8501588 -0.06219396
0.8472623 -0.06165631| Type of Entities:

‘ Single Spline ~ |

Input Units:

‘in v|

Create in active sketch Close

Open install folder using Explorer
GearTrax is compiled and published as a "Click-once" application.
Therefore, the installation folder is not in the program folder as it
is for most programs. The installation folder can be opened with
this command.

General Options
The menu item activates the General Options.
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PRO Tools

Help

For GearTraxPRO users only.

Additional CAD Tools
Edit CAD Models...

Edit Cad Models menu item opens a dialog box editing
CAD models.

Show Alerts On-screen
Show Alerts On-screen menu item is a check box. If checked,
any alerts will be displayed in the upper left hand corner of the
graphic window.

Create a DXF File
A simple DXF can be created. It is recommended you use the CAD
system, if available, to create the DXF rather than this option.

GearTrax Help Topics
Clicking ‘GearTrax Help Topics’ opens the GearTrax help topics.

GearTrax Manual (PDF)
Clicking ‘GearTrax Manual’ opens a PDF of the manual. Adobe
Acrobat must be installed on the computer.

Camnetics Media Page (video demos)
Opens our web page www.camnetics.com/media.htm Internet
access required.

License
Opens the license text file.

Registration...
Clicking ‘Registration...” opens the Registration window.

About GearTrax...
Clicking ‘About GearTrax...” opens the About window.
Camnetics addresses are listed along with a link to the web site.
The version of GearTrax that is installed is displayed.
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H About GearTrax

& Camnetics

o R

Camnetics, Inc.

926 Autumin Woods Ln

Oregon, Wi 53875 USA

Voice: 1-608-835-2378

Emailto: support @camnetics.com

Gear Trax

Version 2017.25.0.321

Copyright © Camnetics, Inc. 1538-2013

Seral Number:

Drive Component Development Software WARNING: This program is protected
by copyright law and intemational treaties. Unauthonized reproduction and
distribution of this program, or any portion of it, may result in severe civil and criminal
penalties, and will be prosecuted to the maximun extent possible under law.

Undo

The Undo button will restore the last change in the active component :

2|EE El
al w||External
Hand || Left Hand

<

<
qH

Redo

The Redo button will restore the last Undo change in the active component:

(<[5

1|30
al w||External

Handw || Left Hand
[ E———— 1

<

<
qnH ~

General Options
The General Options are available on the GearTrax Options tab.

Menu>Tools>General Options or the General Options button.
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CAD Version: \
|SOLID1-‘.-'OHKS2D‘I? vl

A Mrmntemie leacnlde Clemtak

GearTrax Settings

Involute Precision:

[Medium |

Decimal Flaces:

|Normal V|
Default Units:

| Inches R |
Line \weight:

|Norma| v|
Image Quality:

| HighQuality ~]

Involute Precision

Involute Precision allows the user to have some control over the
number of points used to create the spline that defines the involute
portion of the tooth. The number of spline points will be affected
by the number of teeth in the gear and any addendum modification.
The maximum number of points used to create the involute per
side is:

Low: 10

Medium: 20

High: 40

Very High: 80

Decimal Places
Decimal Places determines the number of decimal places from
normal. The normal setting is x.xxxx for inches and x.xxx for
millimeters. This option will not change the standard or add one or
two decimal places to most of the values displayed or presented in
any data sheets. This may not affect some settings.

Default Units
Default Units defines the units (inches or millimeters) to be used
when creating a new GearTrax component. This value is saved as
a default for the next time GearTrax is started.

Line Weight
Line Weight sets the thickness of the line in the graphics display.
Choose between Normal, Heavy and Very Heavy.
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|Inches vl

Line \weight:

Mormal )
Heavy
Wery_Heavy

Image Quality
Image Quality sets the quality of the image in the graphics display.
Choose between High Speed, High Quality and AntiAlias.
|

| Marmal L
Image Quality:

HighQuality v|
HighSpeed

HighQuality

Antialias

CZE V|

Language Selector
The Language Selector sets the language to be used in GearTrax
labels. The 3 character code is used for the different languages.
The first releases of this will only be in English. We are counting
on feedback from users to enhance this feature in the future.

Enable Label Edit (Ctrl key)
If the Enable Label Edit is checked then the user can edit label,
check box and button text on the GearTrax form. To edit a label,
hold down the control key and use the mouse to select a label. The
label will be displayed in a text box with a yellow back ground
color. Make any changes to the label and press enter. The label
change will be active for this session of GearTrax. For this change
to be permanent the user must go back to the General Options and
click the Save Current Language button.

Save Current Language

The Save Current Language button saves any changes made to the
active language.

Export Language
The Export Language button allows the user to share the current
language changes with other users. If you have made a significant
change to the language please email that language to

support@camnetics.com so that we may incorporate those changes
into the software for future releases.

Import Language

The Import Language button allows the user to import a language
saved by other others.
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Font Options

Select a type of display component to change the Font, Font style,
Size, Effects and Color.

Font

Font:
Microsoft Sans Serif|

*
| OK |

Cancel

Microsoft Sans Seriff
Microsoft YaHei
Microsoft YaHei Ul
Minion Pro

Monospac821 BT w

Effects Sample

[ Strikeout
[] Underdine AaBbeZz

Color:

=y ~|  Serpt:

| Westem ~ |

Color Options
Select a type of display component or display action to change its

Color Opticns:

Selecta color option R

GearTrax_Frame
Main_Screen
Graphic_Screen
Mouse_Over_Controls
Textbox
Textbox_Readonly
Textbox_Border
Base_Line
Pitch_Line
Component_1
Component_2

EEEEAT

1T HEEEEN
171 HEEENT
1717 FHEEEEN
1T EEEEET
171 TTHEEEN

Custom colors:

-
=
=
=

Hue: Red:
Sat: EI Green:
Define Custom Colors >3 ColoriSolid ), ;. Blue:

[ ok ] cance | | Add to Custom Colors |
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Gradient Control
The Gradient Control slider control allows the user to change the
gradient amount or set it in the center for no gradient. Move the
knob to right of center for lighter on the top or left of center for
dark on the top.

™

Gradient Control:
T o 1
[

Save Color & Font Style
The Save Color & Font Style button allows the user to save the
current style so it can be used later or shared with other users.

| Save Color & Font Style |

Load Color & Font Style
The Load Color & Font Style button allows the user to open a
previously saved style.

| Load Color & Font Style |

Assembly Template File
A CAD template for assemblies can be specified by clicking on the
side button that will open a dialog box.

Aszsembly Template File:

C:\Program Files\Solid
Edge ST10\Template' &M

Part Template File
A CAD template for parts can be specified by clicking on the side
button that will open a dialog box.

Part Template File:

C:\Program Files\Solid
Edge ST10\Template'&MN

CAD Version
CAD Version defines which version of CAD to use with GearTrax
when it is running as an Add-On. This option is not available when
GearTrax is running as an Add-In. This value is saved as a default
for the next time GearTrax is started.

Constrain Involute Sketch
The Constrain Involute Sketch check box determines if the
involute sketch will be created with an anchor (or fixed) constraint.
Setting this to checked will prevent unintended dragging of the
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sketch entities with the mouse. This value is saved as a default for
the next time GearTrax is started.

Constrain Involute Sketch

Tooth Creation
The Tooth Creation option allows the user to select between
splines and arcs when creating the tooth sketch geometry. This
value is saved as a default for the next time GearTrax is started.

Tooth Creation:

Wwith Splines R
With_Splines

With_Arcs

Legacy_Full_lnvalute

With Splines
The involute tooth profiles are created with a single spline.
With Arcs
The involute tooth profiles are created with a series of arcs.
The same points that would be used to create a spline are
used. Every 3 points are used to create the arc. This option
may not be available for all CAD systems.
Legacy Full Involute
The gear tooth root of this option does not conform to any
known standard. It is advised not to use this option.

Minimize
The Minimize button will hide the application. GearTrax can be restored to the
screen by clicking in the GearTrax icon in the tool tray.

Exit
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Tether and Fether
For PRO licensed users only. The Tether toggle button is in lower left corner of
the data window. If it is un-tethered, the graphics window is not tethered to the
data window. The graphics window is then free to be relocated and resized.

(Gear Ratio: {

Center Distance:

g

Side Buttons
Side Buttons allow access to sub windows. The following screen shot shows the
side buttons expanded displaying the name of the sub window. Not all component
types have Side Buttons.

[m==1

Gear Standard: PINION GEAR g
Coarse Pitch Involu] Tolerances and Class. >| anberiofilieeth: 1z }e{ |28 }e{
Diametral Fitch: 10.00000 Gear Type: External | |External  ~ :>|:
Diametral Pitch Normal: 10.00000 Hand of Helix: Right Hand | [Left Hand &
Module : 2.54000
Module N | e | Operating Diameter  »>|1.8000in 2.8000in
al: . |
wie erm [ Topping Adiustment _>[2.0000in 3.0000in >
Fellows Stub: NI =
Cireular Fitch |True|n‘.'o|ute Form  »(1.5500in 2.5500in =
tch: 0.314159i =
reviar e n Base Diameter: 1.6914in  ||2.6311in :
Pressure Angle: | Working PA  >|20.000deg Addendum: SRS 010001 >
. R n " n
Pressure Angle Normal: 20.000d =
Helix & .g =1 Dedendum: 0.1250in 0.1250in ]
S 0.0000deg Add Mod Coef: 0.0000 0.0000 8
B 100000 Adde Contact Ratic >/ 0.0000in 0.0000in 1
Coefficient Clearance: 025000
Coeﬁ'cfe” F_:a [ Profile Modification >[0.2250in__|[0.2250in i
it Fillet: 0.30000 =
e | Tooth Tip Radius >(0.0300in___||0.0300in &
Units: 54 AMGA Backlash  »|0.0000in 0.0000in B
Gear Ratio: | Hunting Mesh 3| 1:1.5556 | Hob Protuberance  »|0.15708in 0.15708in o
=
Center Dist% Center Distance  »(2.3000in Faoe‘.'\ﬁci Crowning >|0.7500in 0.7500in E’
n
Rack Depth: 0.7500in 0.7500in L
fas]
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Bevel Type:

AGMA Class:
Diametral Pitch:
Meodule :

Circular Pitch:

Spiral Angle:

Hand of Spiral Pinion:
Pressure Angle:

Generating Diameter:

Coefficient Addendum:
Coefficient Clearance:

Coefficient Fillet:

whole Depth:
Fillet Radius:
K Factar:

Units:

Full Fillet Radius [hobbed

none e

10.0000

2.54000

0.37142in

0.0000deg

Right Hand ~

20.0000deq

nia

1.00000

0258200

0.2208in

0.0282in

0.0000

Inches N

Gear Ratio:

Hunting Mesh >| 1:1.0000

PINION GEAR
Number of Testh: 20 El[20 £l
Pitch Diameter: 2.0000in 2.0000in
Outside Diameter: 2.1414in 2.1414in
Addendum: 0.1000in 0.1000in
Dedendum: 0.1188in 0.1188in
Add Mod Coef: 0.00000 0.00000
Addendum Med: 0.0000in 0.0000in
Backlash: 0.0000in 0.0000in
Tooth Thickness: 0.1570in 0.1570in
PFitch Angle: 45 0000deg ||45.0000deg
Pitch Angles Sum: 90.000deg
Face Angle: 45 0000deg ||45.0000deg
Root Angle: 40.1982deg |(|40.1982deg
Faoe‘."ﬁci Crowning »|0.5000in 0.5000in
web Thickness: 0.0000in 0.2500in
Mounting Distance: 1.1783in 1.1793in
Crown to Back: 0.2500in 0.2500in
Face to Back: 0.5739in 0.5739in
Crown to Apex: 0.9293in 0.9293in

a%2d

qnH

[ECEETRT

Spline Standard: INTERNAL EXTERNAL
| ANSI Diametral B92 11996 v Length: 1.0000in__|[3.0000in
FETiErE Mzjor Di Diameters 5| 1.1125in 1.0625in 2
|Fi”efF*DDtSidE Fit V| Minor Di Diameters 3| 0.9375in 0.8750in %E
Manufacturing Methed DIN only: Diameter Ref DIN: i, N 23
|Elroaching V| Base Diameter: 0.8660in 0.8660in 5]
Units: Diameter TIF: 1.0670in 0.9330in 29
Diametral Fitch: 16.000000 IiET 0.0313in 0.0313in -
Diametral Pitch Stub: 32.000000 B 0.0563in 0.0625in >
Module : 1587500 Add Mod Coef: nia nia EC—J
Circular Pitch: 0.1963in FLEETLmTE 12 g %
humber of Testh: 16 = Fillet Radius: 0.0213in 0.0213in —
Pitch Diameter: 1.0000in Spaq Space Widths  »|0.0982in
Diameter Nominal SAE: nia Tooth Thickness: | Tooth Thickness  >|0.0982in
Fressure Angle: 30.0000deg Tolerance Class: Class 5 «||Class &5 “
Internal Designation: Fit Class: ~ | Hh e
|l_t!'[]62x164'32x30Rx5H ANSI B92.1- | Blank OD: 1.5000in
External Designation: Coefficient Addendum: |0.50000 0.50000
|I_:_2(:l'_162x 16/32 x 30R x 5h ANSI B92.1- | Coefficient Dedendum: |0.9000 1.00000

Coefficient Fillet: 0.34000 0.34000

fas]
WWWw.camnetics.com GearTrax
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Involute Precision:

[Medium v

Decimal Places:

|N0rma| v|
Default Units:

| Inches v|
Line weight:

|N0rma| v|
Image Quality:

[ HighQuality v

Language Selector:
|cze v

[] Enable Label Edit (Ctrl key)

| Save Currect Language |

| Export Language |

| Import Language |

Font Options:
|Selec{afontop1ion v|
Caolor Options:
|Se|ec{acoloroption v|

Gradient Control:

CAD Version:

| SOLIDWORKS2017 w

Constrain Involute Sketch

Lszembly Template File:

e

Browse Assembly Template File

C\ProgramData'Solidwor

?| ks\Solidworks 201 4itempl

| Save Color & Font Style |

Part Template File:

Load Color Erowse Part Template File

»

Tooth Creation:

| With Splines v

Spur/Helical Gears

Addendum

Addendum is the length of the tooth from the pitch diameter to the major
diameter. This value cannot be changed directly unless GearTrax is in the

“Free Form” mode.

Addendum Modification

Addendum Modification is the amount of addendum change of a modified

tooth. This value can be positive or negative. If the sum of change to a

pair of gears equals zero then there is no change to the center distance.

A positive value will increase the addendum length and a negative value

will decrease the addendum length.

If GearTrax is in the “Free Form” mode, the value will be unused.

Clicking on the side button next to the Addendum Mod. text boxes will

open a dialog box for displaying contact ratio values.

Copyright 1998-2013 Camnetics, Inc.
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>
Contact Ratio o
[=]
Approach Length: | 0.2418&in | |51.?1°/u | Ll
>
Recess Length: | 0.2258in | |48.29% | I
o
Contact Ratio: 15839
B
Contact Ratio Face: 0.0000 o
Active Length of: = =
Line of Action: ARSI 2
B
g
B
o
[N
=]
B
(=]
E
=
i

Addendum Modification Coefficient
Addendum Modification Coefficient is the ratio of change of a modified
tooth. This value can be positive or negative. If the sum of change to a
pair of gears equals zero then there is no change to the center distance of

the gear set.

A positive value will increase the addendum length and a negative value
will decrease the addendum length.

If GearTrax is in the “Free Form” mode, the value will be unused.

AGMA Class
AGMA Class sets the AGMA Class for this component.

Backlash
Backlash is the thinning (or thickening, if a negative value) of the tooth
profile after any modification to the tooth form. This backlash is achieved
by rack shift and does not affect the diameters. See Addendum
Modification for tooth thinning or thickening that also affects the
diameters. Clicking on the side button next to the backlash text boxes to
open the dialog box for AGMA Backlash recommendations for fine pitch
gears.
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I 2 I G 20 S 2N U

AGMA Fine Pitch Backlash ]

=]

Fine Pitch: B
Backlash Designation: T
o

Recommended:
Backlzsh Range:

| 0.0050 - 0.0150in

Isup ] maureg w|

Blank O.D.
Blank O.D. is the diameter of the blank used to create the internal gear.
The diameter must be large enough for the tooth cut in CAD.

Chordal Tooth Height
Chordal Tooth Height is the length of the tooth portion to be measured at
which the chordal tooth thickness is calculated. Twice the chordal tooth
height plus the chordal tooth reference circle should equal the outside
diameter of the gear.

Chordal Tooth Reference Circle
Chordal Tooth Reference Circle is the diameter of the datum circle at
which the chordal tooth thickness is measured. The chordal tooth
reference circle should be equal to the outside diameter of the gear minus
twice the chordal tooth height.

Chordal Tooth Thickness

Chordal Tooth Thickness is a straight-line measurement across a single
tooth at the chordal tooth reference circle.

Chordal Tooth

| Reference Circle
Chordal Tooth
Height
v

Chordal Tooth
Thickness
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Chordal Tooth Thickness Minimum
Chordal Tooth Thickness is a straight-line measurement across a single
tooth (maximum actual tooth thickness minus tooth thickness tolerance) at
the chordal tooth reference circle.

Circular Pitch
Circular Pitch is the arc length of a single pitch at the pitch diameter.

Coefficient, Addendum
Addendum Coefficient is a constant that is divided by the diametral pitch
to determine the length of the addendum before any modification. The
addendum length of a 10 diametral-pitch gear with an addendum
coefficient of 0.8 is 0.080in.

The whole depth is equal to the sum of twice the addendum coefficient
and the clearance coefficient divided by the diametral pitch.

Coefficient, Clearance
Clearance Coefficient is a constant that is divided by the diametral pitch to
determine the clearance in the root of the gear tooth.

The whole depth is equal to the sum of the clearance coefficient and twice
the addendum coefficient divided by the diametral pitch.

Coefficient, Fillet
Fillet Coefficient is a constant that is divided by the diametral pitch to
determine the radius of the hob tip that creates gear tooth root.

Contact Length, Approach
Contact Length, Approach and the recess length equal the total contact for
a pair of gear teeth. To view these read-only values, click on the small
button next to the Addendum Mod text boxes.

Contact Length, Recess
Contact Length, Recess and the approach length equal the total contact for
a pair of gear teeth. To view these read-only values, click on the side
button next to the Addendum Mod text boxes.

Contact Ratio
Contact Ratio is the ratio of the arc of action to the circular pitch. This
value should be over 1.4 to assure a smooth transfer of load from one pair
of teeth to the next pair of teeth. To view these read-only values, click on
the side button next to the Addendum Mod text boxes.
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Crowning
Crowning is available in GearTraxPRO. Crowning is the alteration to the
tooth thickness along the length of the face width. This can also be
referred to as lead or longitudinal crowning. Clicking on the small button
will open a dialog box for specifying any crowning.
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Crowning Drop
Crowning Drop is the amount of change to the tooth thickness on one side
of the tooth at the faces. Changing this value will change the crowning
radius value. Changing the face width will not affect this value.

Crowning Radius
Crowning Radius is the radius used to create the drop to achieve the
specified drop. Changing this value will change the drop value. Changing
the face width will affect this value.

Crowning Sketches
Crowning Sketches is the number of sketches used in CAD to create the
tooth loft cut. The number of sketches is limited to at least 5 and no more
than 21. The sketches are evenly distributed along the face width. An odd
number of sketches it recommended so a sketch is placed at the center of
the gear. If half radial or half tapered crowning type is used it is
recommended to have 9 or 17 sketches so a sketch is at the start of the
crowning transition.

Crowning Type
Crowning Type defines the type of crowning.

e None, no crowning is used.

e Full Radial, the full length of the tooth is modified. If an odd
number of sketches is used, the center sketch will have no
modification.

e Half Radial, the center 1/2 of the tooth has no modification. Using
at least 9 sketches is recommended with the half radial type. Using
9 or 17 sketches places one sketch at the transition at the start of
the half radial crowning.

e Half Tapered, the center 1/2 of the tooth has no modification.
Using at least 9 sketches is recommended with the half tapered
type. Using 9 or 17 sketches places one sketch at the transition at
the start of the half tapered crowning.

Dedendum
Dedendum is the radial length of the tooth between the pitch diameter and
the minor diameter.

Base Diameter
Base Diameter is a diameter that is tangent to the pressure angle. The
involute curve cannot be within this diameter.

Major Diameter
Major Diameter is the outside diameter of a gear. Clicking on the small
button will open a dialog box for changing the values of the topping
adjustment and displaying the values of the top land.
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Minor Diameter

Minor Diameter is the root diameter of a gear. Clicking on the small
button will open a dialog box for displaying the TIF values.
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Pitch Diameter
Pitch Diameter is the theoretical diameter of the gear. On a face gear, this
value defines the inner diameter. The outside diameter of a face gear is
the pitch diameter plus twice the face width. Clicking on the small button
will open a dialog box for displaying values of the operating (working)
diameters, start of active profile and HPSTC & LPSTC (single tooth
contact) for both gears as the relate to each other in the assembly.
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Pitch Diameter, Operating
Pitch Diameter, Operating is a theoretical diameter at which a set of gears
meshes. It normally equals the pitch diameter except when either of the
gears is modified or the center distance has been modified. To view these
read-only values, click on the small button next to the Pitch Diameter text
boxes.

True Involute Form Diameter
The true involute form (TIF) diameter is the smallest diameter of the
involute curve. To view these read-only values, click on the small button
next to the Minor Diameter text boxes.

Gear Type
Gear Type defines the component as an external gear, internal gear or
rack. A face gear option is available in GearTraxPRO.
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Face Gears

Face gears are available in GearTraxPRO. Face gears are more like a
circular rack than an internal or external spur gear.

The shaft angle is always at 90 degrees.

The pinion and the face gear axis are always coincident.

The pitch diameter of a face gear is at the internal diameter of the
teeth.

The outside diameter of a face gear is equal to the pitch diameter
plus twice the face width.

Backlash is always 0.000 and cannot be changed.

The addendum modification is always 0.000 and cannot be
changed.

The Pitch Depth of Rack property controls the distance from the
pitch line to the back of the face gear.

Lead or longitude crowning is not available for face gears. Add
any crowning to the mating gear.

Face gears are sometimes call crown gears because they look like a
king's crown. But this should not be confused with gears that have
their teeth "crowned".

|
M" = D & e b
B
Gear Standard: PINION GEAR g
‘Cuarse Pitch Involute 20deg v‘)l Number of Testh 64 H 28 H
Diametral Pitch: 10.00000 e — | B
Diametral Pitch Normal: 10.00000 B RigTH=TT T g
Module : 254000
Hestlo Norm — Fitch Diameter [ 6.4000in 2.8000in
ule Normal £ 1
Major Diameter: || 6.9000in 3.0000in >
Fellows Stub NiA: =
— S Minor Diameter: »{6.4000in 2.5500in =

e - n Base Diameter 60140in |[26311in B
Pressure Angle: 20.000d ~1
o A g| Mo e — uuudeﬂ Addendum 0.1000in 0.1000in >

ressure Angle Normal: X E
o = - uuuuueg Dedendum: 01250n | [0.1250in 2

o !

S ang = Add Mod Coef: 0.0000 0.0000 4
Coeflicient Addendum: 1.00000 Addendum Mod:  [>(0.0000in 0.0000in 51
Coefficient Clearance: 0.25000 o

! Whole Depth >[0.2250in 0.2250in &
Coefficient Fillet: 0.30000 E
Fillet Radius [ 0.0300in 0.0300in P
Units Backlash: | 0.0000in 0.0000in 51
Gear Ratio 104375 Tooth Thickness:  |>|0.15708in | [0.15708in o
=
Center Distance: 4 6000in Face Wwiidth: »|0.2500in 0.7500in g
Rack Depth: 0.7500in 0.7500in ]
fas=t
‘@@@@@@E&@@@IJM@@%H4—«——»—9
|
« . N,
‘ : W
) /Lm, vy
ﬁ ] f /
I /
| /!
G |
Qﬁfﬁf ~__\
AT
X12.6408 y:-2.2098 r:3.4434 d:e.3866 [ P e

Copyright 1998-2013 Camnetics, Inc. www.camnetics.com GearTrax 25




Face Width
Face Width is the length of the tooth parallel to the shaft.

D R L D

Spur Crowning %

PINION GEAR L]

Type of Crowning: |None v”None V| :>|:
=

Crowning Drop: |m'a ||na'a | i
Crowning Radius: | nla || nia | B
[w)

Crowning Sketches: | 7 le' | 7 le{ gT
(]

B

a

B

e

N

=

B

=)

E3

ES

[

Fellows Stub Denominator

Medule : 254000
Module Normal: 254000
Circular Pitch: 0.31415%in
L S T [ I

The Fellows Stub Denominator sets the denominator for the Fellows Stub
standard. The Fellows Stub standard must be selected to change this
value. This value must be equal to or less than the diametral pitch

The user may specify any combination of nominator/denominator for the
Follows Stub standard as long as the denominator is a value greater than
the nominator. The standard ratios established by the Fellows Gear
Shaper Co. are 4/5, 5/7, 6/8, 7/9, 8/10, 9/11, 10/12 and 12/14.
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Fillet Radius

Fillet Radius defines the radius on the tip of the cutter, which forms a
trochoidal curve tangent to the tooth root. Clicking on the small button
will open a dialog box for specifying the values for a tooth tip radius.

Tooth Tip Radius:

&

Tooth Tip Radius
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Full Fillet Radius

Full Fillet Radius is a check box. This is enabled for AGMA Course and
Fine pitch standards only. If checked, the clearance and fillet coefficients
change according to the standard. This effects the dedendum and fillet

radius values.

Gear Standard

Gear Standard sets the AGMA, DIN, JIS, PGT or other standards for the
component. Click the Side Button to the right of the drop down box to
change tolerance specifications.

Cycloidal Standard (tooth profile)

The Cycloidal standard offers a tooth profile other than involute.
This standard is typically used in the manufacturing of gears for
clocks. If this standard is selected the addendum and clearance
coefficients are available for manual editing. The defaults are 1.4
and 0.4 respectively. The fillet radius is drawn integral with the
tooth form and is tangent to the straight sides of the tooth and the
minor diameter. The tooth thickness for both gears at the pitch
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diameter is 1/2 of the circular pitch. The tooth thickness can be
changed by adjusting the backlash values. A negative backlash will
result in a thicker tooth. Addendum modification should not be
used with cycloidal gears.

The cycloid generating diameter for both gears is equal to 1/2 of
the pinion pitch diameter.

Helix Angle
Helix Angle is the angle of the tooth from the shaft. A zero angle would
be parallel to the shaft and would define a spur gear. An angle other than
zero would define a helical gear.

Helix Direction
Helix Direction defines the direction of the angle. The teeth of a left hand
helical gear on a horizontal surface lean to the left.

Hob Protuberance
Hob Protuberance is available in GearTraxPRO.
Hob Protuberance is the amount of undercutting of the involute surface
created by the hob. The fillet remains unchanged except for a slight
increase in length.

HOB TIP

SPUR TOOTH PROFILE WITH
HOB PROTUBERANCE

NORMAL SPUR TOOTH PROFILE

To access the Hob Protuberance adjustment click on the side button next
to the Tooth Thickness text boxes.

HPSTC (Highest Point of Single Tooth Contact)
Highest Point of Single Tooth Contact is the largest diameter on a spur
gear at which a single tooth is in contact with the mating gear. To view
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these read-only values, click on the side button next to the Pitch Diameter
text boxes.

Line of Action
The Line of Action is a line that is tangent to the base diameters of the
mating gears. Within the Line of Action is the Active Length. The Active
Length is the sum of the Approach Length and the Recess Length. The
Approach Length starts at the beginning of the Active Length and
continues to the Pitch Point. The Recess Length starts at the Pitch Point
and terminates at the end of the Active Length.

—

PINION A _ GEAR
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'

o HPSTC Pinion
-_ / LPSTC Gear
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LPSTC (Lowest Point of Single Tooth Contact)
Lowest Point of Single Tooth Contact is the smallest diameter on a spur
gear at which a single tooth is in contact with the mating gear. To view
these read-only values, click on the side button next to the Pitch Diameter
text boxes.

Modification, Profile
Profile Modification is available in GearTraxPRO.

Module

Module (transverse) is used in metric system gears. Module equals the
normal module divided by the cosine of the helical angle.

Module Normal

Module Normal is used in metric system gears and is normal to the cutter.
Module = 25.4 / diametral pitch.

Number of Teeth
Number of Teeth defines the number of teeth for each component.

Pin Diameter
Pin Diameter defines the diameter of the pins or wires used with
Measurement of Pins. A user defined pin diameter may be entered. To
reset the value to the standard value click the Reset button in the Spur
Inspection window.
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Pitch Depth of Rack
Pitch Depth of Rack is the distance from the pitch line to the back of the
rack. This value is also used to define the depth of a face gear from the
pitch line to the back of the gear.

Diametral Pitch
Diametral Pitch is used in imperial system gears. This defines the
diametral pitch in the transverse plane.

Diametral Pitch, Normal
Diametral Pitch, Normal is used in imperial system gears and is normal to
the cutter.

Pressure Angle
Pressure Angle is the angle of the tooth at the pitch diameter. This is
sometimes referred to as the transverse pressure angle.

Pressure Angle, Normal
Pressure Angle, Normal is the angle of the tooth at the pitch diameter
normal to the cutter.

Single Tooth Contact
To view these read-only values, click on the small button next to the Pitch
Diameter text boxes.

Start of Active Profile
Start of Active Profile is the diameter at which a gear comes in to contact
with its mating gear. To view these read-only values, click on the small
button next to the Pitch Diameter text boxes.

Shrinkage Rate
Shrinkage Rate is not available in GearTrax but is available in our
GearTeq product.
Shrinkage Rate defines the shrinkage rate for plastic gears. This is only
used when inserting a tooth cut profile. The value entered must be less
than 0.0100 (1%), 0.0025 = 0.25%.

Tooth Pattern in CAD
Tooth Pattern in CAD selects the number of teeth to pattern when creating
the model in CAD. The options are All, None, or First 10. If this is set to
All, GearTrax will create a pattern that contains all the teeth. This might
be very time consuming if there are a large number of teeth and/or the
component is a helical gear. If this is set to none, then a pattern will not
be created. Set this to ‘First 10’ to create a pattern with 10 teeth that can
easily be expanded in the CAD system.
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Test Master Gear Pitch Diameter
Enter the pitch diameter of the master test gear, if available. By itself, this
value has no effect on the actual geometry of the gear. To enter or view
this value click on the inspection button (picture of a caliper).

Test Radius
The test radius of the master gear plus the test radius of this gear equals
the setup center distance for a composite action test. If a test radius for the
master gear has been entered, GearTrax will calculate the test radius of
this gear.
The test radius can also be used to calculate the tooth thickness of a gear.
If a test diameter for the master has been entered and a test radius for this
gear is then entered, GearTrax will calculate the addendum modification
coefficient for this gear to achieve the proper tooth thickness in
conjunction with the perfect master gear. The user will be prompted to
use this calculated value or not. To enter or view this value click on the
inspection button (picture of a caliper).

Tooth Thickness (Normal)
Tooth Thickness is the arc thickness of the tooth at the pitch diameter
normal to the cutter. Clicking on the Side Button next to the Tooth
Thickness text box will display the transverse, normal, normal-minimum
and tolerance of the tooth thickness and for specifying the values for any
hob protuberance.
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Topping Adjustment
Topping Adjustment will shorten the length of the addendum by this value
and the major diameter by twice this value. This value must be equal to or
greater than zero and less than the unadjusted addendum. To view and
edit these values, click on the small button next to the Major Diameter text
boxes.

Units
Units sets the measurement units for the component; select Inches or
Metric.

Whole Depth
Whole Depth is the depth of the tooth (from the major diameter to the
minor diameter).

The whole depth is equal to the sum of the clearance coefficient and twice
the addendum coefficient divided by the diametral pitch. Clicking on the
small button will open a dialog box for specifying any profile
modification.

Spur Tolerances
ANSI/AGMA 2000-A88
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Open the Tolerances window by clicking on the side button to the
right of the Gear Standards drop down selection box.
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Code Tooth Thickness
The tooth thickness code is user selectable between A, B, C and D.

Radial Runout
Please refer to ANSI/AGMA 2000-A88 standard for a detailed
description.

Pitch Variation
Please refer to ANSI/AGMA 2000-A88 standard for a detailed

description.

Profile

Profile Tolerance is the permissible amount of profile variation in
the functional profile, designated by a specified “K” chart
envelope. Plus material at the tip, which increases the amount of
variation outside the functional profile, is not acceptable. Minus
material beyond the start of tip break can be disregarded.

Tooth Alignment

Tooth Alignment Tolerance is the permissible amount of tooth
alignment variation, designated by the specified “K” chart
envelope. Tolerance values in this standard are normal to the tooth
surface.
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Total Composite

Total Composite Tolerance is the permissible amount of total
composite variation, which is the total change in center distance
while the gear being tested is rotated one complete revolution
during double flank composite action test.

Tooth to Tooth Composite
Please refer to ANSI/AGMA 2000-A88 standard for a detailed
description.

Tooth Thickness
Tooth Thickness Tolerance is the permissible amount of tooth
thickness variation.

ANSI/AGMA 2015-1-A01

Open the Tolerances window by clicking on the small button to the
right of the Gear Standards drop down selection box.
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Cumulative Pitch Deviation Tolerance
Please refer to ANSI/AGMA 2015-1-A01 standard for a detailed
description.
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Diameter Tolerance
Please refer to ANSI/AGMA 2015-1-A01 standard for a detailed
description.

Helix Form Tolerance
Please refer to ANSI/AGMA 2015-1-A01 standard for a detailed
description.

Helix Slope Tolerance
Please refer to ANSI/JAGMA 2015-1-A01 standard for a detailed
description.

Helix Tolerance Total
Please refer to ANSI/JAGMA 2015-1-A01 standard for a detailed
description.

Profile Form Tolerance
Please refer to ANSI/AGMA 2015-1-A01 standard for a detailed
description.

Profile Slope Tolerance
Please refer to ANSI/AGMA 2015-1-A01 standard for a detailed
description.

Profile Tolerance Total
Please refer to ANSI/AGMA 2015-1-A01 standard for a detailed
description.

Single Flank Composite Tolerance Tooth to Tooth
Please refer to ANSI/AGMA 2015-1-A01 standard for a detailed
description.

Single Flank Composite Tolerance Total

Please refer to ANSI/AGMA 2015-1-A01 standard for a detailed
description.

Single Flank Deviation Tolerance

Please refer to ANSI/AGMA 2015-1-A01 standard for a detailed
description.

DIN 867

Open the Tolerances window by clicking on the side button to the
right of the Gear Standards drop down selection box.
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Gear Tooth Qualty: DIN_5 -
Series Allowance: cd -
Series Tolerance: 25 -

Tooth Thickness Tolerance:  30pm
Upper Tooth Thi Allowance:  5dpm

= =

Gear Tooth Quality
User selectable between DIN 1 and DIN 12. Please refer to DIN

867 standard for a detailed description.

Series Allowance
User selectable a, ab, b, bc, ¢, cd, d, e, f, g and h series allowance.
Please refer to DIN 867 standard for a detailed description

Series Tolerance
User selectable between 21 and 30. Please refer to DIN 867
standard for a detailed description.

Tooth Thickness Tolerance
Please refer to DIN 867 standard for a detailed description.

Upper Tooth Thickness Allowance
Please refer to DIN 867 standard for a detailed description.

Company Standards
Company Standards allows the user to configure up to three
different company standards. To access the Company Standards
click on the side button to the right of the Gear Standard selection
box.
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Define Company Standards

Coefficient Addendum
Coefficient Addendum defines the constant that is used to calculate
the length of the addendum.
addendum = coefficient addendum / diametral pitch (inches)
addendum = coefficient addendum * module (millimeters)
Valid values are greater than 0 and less than 2.

Coefficient Clearance
Coefficient Clearance defines the constant that 1s used to calculate

the length of the addendum.

dedendum = (coefficient addendum + coefficient clearance) /
diametral pitch (inches)

dedendum = (coefficient addendum + coefficient clearance) *
module (millimeters)

Valid values are greater than or equal to 0 and less than or equal to
1.
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Coefficient Clearance Additional
Coefficient Clearance Additional is a linear dimension that defines
the amount of additional length to be added to the dedendum. This
value does not take into consideration the units (inches or
millimeters) of the component.

Coefficient Fillet
Coefficient Fillet defines the constant that is used to calculate the
length of the addendum.

The hob tip fillet radius = coefficient fillet / diametral pitch
(inches)

The hob tip fillet radius = coefficient fillet * module (millimeters)
Valid values are greater than 0 and less than or equal to 1.

Pressure Angle Normal
Pressure Angle Normal defines the pressure angle for the standard.

Export
Export allows the user to backup the company standards in a
location that will not be destroyed when removing or installing a
new version of GearTrax. This can also be used to store the
standards so that other users can have access to them.

Import
Import Company Standards allows the user to restore company
standards after a new installation of GearTrax or to import the
company standards from another location.

Working Pressure Angle and Roll Angles

Working Pressure Angle and Roll Angles is available by clicking on the
Side Button next to the Pressure Angle text box.

Pressure Angle, Working
Pressure Angle, Working is the angle of the tooth at the pitch
diameter. Normally the same as pressure angle unless either gear
in the set has been modified or the center distance has been
changed.

Roll Angles
Roll Angles are available in the Working Pressure Angle window.
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PINION GEAR

B

‘working Pressure Angle: | 20.000deg g
Rell Angles at: B
Custom Diameter: 20.85deg @ 20.85deg @ o™
1.8000in 2.8000in =

o

Operating Diameter: | 20.85deg 1
¥

True Involute Form Dian 0.00deg 7.45deg =
]

Major Diameter: 36.15deg 31.38deg 'F'g
HPSTC: 24 47deg 23.88deg -
>

LPSTC: 16.15deg 18.53deg o
z

Profile Modification APL| N/& A =
Profile Modification BPL| M /A | 4]
>

o

=

=

o

Roll Angle at Custom Diameter

Roll Angle at Custom Diameter provides the user with a method to
calculate a roll angle at any valid diameter. Entering a new
diameter in this property will calculate the roll angle for the
entered value. The value must be greater than the base diameter.

Roll Angle at Operating Diameter
Roll Angle at the Operating Diameter is displayed.

Roll Angle at HPSTC
Roll Angle at the HPSTC (Highest Point of Single Tooth Contact)

is displayed.

Roll Angle at LPSTC
Roll Angle at the LPSTC (Lowest Point of Single Tooth Contact)

is displayed.

Roll Angle at Major Diameter
Roll Angle at the Major Diameter is displayed.

Roll Angle at Profile Modification Above Pitch Line
Roll Angle at the start of the profile modification above the pitch
line is displayed if a modification is specified.
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Roll Angle at Profile Modification Below Pitch Line
Roll Angle at the start of the profile modification below the pitch
line is displayed if a modification is specified.

Roll Angle at TIF Diameter
Roll Angle at the TIF (True Involute Form) Diameter is displayed.

Hunting Mesh

The Hunting Mesh can be accessed by clicking on the side button next to
the Gear Ratio text box.

w

Hunting Mesh g

=)

B

=

Determination: | Not Hunting | o

Hunting Mesh Cycle: [12000.0 | S

Commen Factors: |1,2,4,5,1D,2I] | E

o]

[a]

Pinicn RPM: [500.0 | L
Freguency: |3DD_Dcpm |

Determination
Determination indicates whether the gear set is hunting or not
hunting.

Hunting Mesh Cycle
Hunting mesh Cycle equals the number of teeth in the pinion
multiplied b the pinion RPM.

Common Factors
Common Factors displays the common factors between the pinion

and the gear. It is recommended that the cutting tool selected
should not share any of these common factors.

Pinion RPM
Pinion RPM (revolutions per minute) is a user input.
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Frequency
Frequency is displayed in cycles per minute. Frequency = (pinion
RPM * pinion teeth) * largest common factor / (pinion teeth *
gear teeth)

Center Distance
Center Distance is the distance between the centers of the pinion and the
gear.

Changing the center distance will allow the user to balance the addendum
modification of the set, change the addendum modification of either the
pinion or the gear and adjust the center distance extension to provide
backlash for the gear set.

Ha ' ' At
m Center Distance Actual Change x
Pit ete
Mai
L e
Mi (@) Keep cument value.
Ba: () Balance the addendum modification for the gear sst. pete

Ay () Adijust the addendum modiication for the pinion only.
Def () Adjust the addendum modification for the gear only.

A () Adiust the center distance extension.
Ay

o
Fil

Backlash: [>'0.0000in [T0.0000in [ [

itar

Select "Keep current value" to prevent any changes to the gear set.

Select the "Balance the addendum modification for the gear set" option to
modify by the following formula:
xI=1/3*1-1/u)+x1+x2)/1+u
where u is the gear ratio
x1 and x2 are the addendum modification coefficients of the pinion
and gear, respectively. The pinion in this case is the gear with
fewer number of teeth.

Select "Adjust the addendum modification for the pinion only" option to
modify the addendum of the pinion without making any changes to the
gear.

Select "Adjust the addendum modification for the gear only" option to

modify the addendum of the gear without making any changes to the
pinion.
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Select "Adjust the center distance extension" option to modify the center
distance of the gear set. No changes will be made to the addendum
modifications of the pinion or the gear.

Clicking on the side button to the left of the Center Distance text box will
open the Spur Center Distance dialog window.

If the Center Distance Locked check box is selected, the user can input a
specific center distance. Any changes to this value will affect the backlash
of the gear assembly, not of the individual gears.

More center distance functions can be accessed by clicking on the side
button next to the Center Distance text box.

d—%&'i—
>
Center Distance ]
=
[] Center Distance Locked |
>
Actual: 2.3000in =
o
Extension: 0.0000in
>
Extension Backlash: 0.0000in =
Extension Backlash &rc Minute: 0.0000 o
Standard: 2.3000in v
é
8
B
o
M
B
=X
=
=
o

Center Distance Locked
The Center Distance Locked check box allows the user to specify a
fixed center distance between the pinion and the gear. If it is not
checked, GearTrax will adjust the center distance per the other
parameters.

Center Distance Actual
The Center Distance Actual displays the current center distance
between the pinion and the gear. The user can change this value.
See the above section for more information.
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Center Distance Extension
The Center Distance Extension allows the user to add any
additional distance between the pinion and the gear, primarily for
backlash purposes.

Center Distance Extension Backlash
The Center Distance Extension Backlash allows the user to add a
specific amount of backlash that is the result of the change in
center distance.

Center Distance Extension Backlash Arc Minute
The Center Distance Extension Backlash Arc Minute allows the
user to add a specific amount of backlash that is the result of the
change in center distance.

Center Distance Standard
The Center Distance Standard displays the for a tight running set
of gears. The standard backlash (rack shift) does not effect this
value.

Operating Diameter

w
3

Operating Diameter g

[wr)

PINION GEAR L

Operating Dizmeter: [10058in _][27157in | ;
=

Start of Active Profile; [09505in __ ][25732in | b
k.

HPSTC: [11919in  ][27343n | |2
0

wm

LPSTC: |ogsssin__ ][260s8n | |5
E

a

B

©n

E.

B

(=]

=2

=

[
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Topping Adjustment

R I U

Topping Adjustment ]
(=
PINION GEAR -
L >
Topping Adjustment: [o0000in  ][oooooin | |S
=
Topping Land: 0.01989in |[0.08270in
>
&
g
B
=
12
a
B
£
NI
B
(el |}
=
=
i

True Involute Form Diameter

S R U

True Involute Form Diameter g
=]
PINION GEAR ||
True Involute Form Diameter: | 0.940in. 2.537in :>|:
&
B
=
8
B
@
2
9‘_
B
o
[
2
B
=
=
=2
@
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Contact Ratio

I I AT

Contact Ratio g
[}
Approach Length: @ggam ||26.36% I
>
Recess Length: [02781in  |[73.64% | Z
Contact Ratio: 1.2795
B
TrimTiE T :
Active Length of _ =
Lrzafizien 0.3777in 8
B
z
1=
2
B
o
M.
B
[
=
=
&

Profile Modification

S R U

Profile Modification g
o
Medification Above Pitch Line: L
PINION GEAR 4
Type of Modification: [Linear  v|[Parabolic v| [
Amount of Modification: [00010in  |[0.0010in ] 51
Length of Modification: [00300in  |[0.0500in ] £
a
Diameter of Modification: ~ [1.2400in  |{27000n | |?]
>
Modification Below Fitch Line: %g?
PINION GEAR il
Type of Modification: [None v|[None v ;
)
Amount of Modification: | nia | | nia | =
Length of Mogification: [/ |[nia | [
=
Diameter of Modification:  [nia |[nia | E
@
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Tooth Tip Radius

Tooth Tip Radius is available by clicking the Side Button next to the Fillet
Radius text box.

Tooth Tip Radius 2
=

PINION GEAR Ll
o P
Tooth Tip Radius: 00300in  |[00200in | |2
&

B

=

=

=3

8

B

i)

1=

a

B

ol

B,

=3

=1

B

=X

=

=

@

AGMA Fine Pitch Backlash

AGMA Fine Pitch Backlash is available by clicking the Side Button next
to the Backlash text box.
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T - AR

AGMA Fine Pitch Bacldash g
(=)
Fine Pitch: >
Backlash Designation: -
=
Recommended: —
Backlash Range: [0.0050 - 0.0150in >
m
F
B
=
7}
I
o
B
Ee
M
B
=
'EI_
=
o

Tooth Thickness and Hob Protuberance

Tooth Thickness and Hob Protuberance is available by clicking the Side
Button next to the Tooth Thickness text box.

I I AT

Tooth Thickness and Hob Proluberance g
a
Tooth Thickness: | ]
PINION GEAR ;
Transverse: E1 9348in | |Gmund: | &
Mormal: [019342in  |[012088i1n | N
Normal Minimum: [018028in  |[0.11648in | £
2
Tolerance: 0.00420in  ||0.00420in El
>
Z
Hob Protuberance PRO Wersion Only: 8
PINION GEAR B
Hob Protuberance: 0.0000in  |[0.0200in e
B
2
§.
7]
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Spur Crowning

Spur Crowning is available by clicking the Side Button next to the Face
Width text box.

>

Spur Crowning g

=)

PINION GEAR -

Type of Crowning: [Full Radial «|[None ] b
Crowning Drop: |E|_IJEI15in ||n.u'a | 1
Crowning Radius: |46.8?58in ||n.l'a | B
o

Crowning Sketches: |15 }e”? }s{ %
(=]

@

B

=3

E

9_

B

de

E.

B

=

g

i

CAD
Create
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Create

Annotate

Tooth Pattern in CAD:

=

[ vl
Create in CAD:

| Both models and azzembly

> |

a2

gy ]

adsu) [ @ouejeg |

fuzig |

[ suondg ]

Annotate

Create

4=
~ g Tooth Form A
Addendum True
Dedendum True
Whole_Depth  True
Addendum_Moc True
Addendum_Mec True
Backlash True
Tooth_Thicknes: True
Teoth_Thicknes True
Fillet_Radius True
Hob_Protuberar True
Profile_Modifica True
* hInspection
Measurement_C True
Span_Measurer True
Chordal_Tooth_ True
Test Radius True
“ | Tolerances
ANSI_AGMA_2! True
ANSLAGMA_2 True
DIN_Tolerances True

ANSI_AGMA_2000_AS3 Tolerances
Sets which tems will be used during
annotating a CAD document.

Annotate

_—

[] Fer Helical Gear
[] Legacy GearTrax

Load Default
Annotation

Save as
Default

Insertas
Table

Insertas
Text

awd

jpadsu) [ @our|Eg | qny |

fuizig |

[ swondg ]

HUB
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See the Hub Mounting (general) section for more detailed information.

iQ Qi ﬁ N ‘Ii
>
HUB MOUNTING 5
=)
BINION GEAR | A
Bore Diameter: 0.5000in 0.5000in :<,:
Bore Chamfer: 0.0000in 0.0000in &
Hub Diameter 1st: 1.5000in D,Dﬂﬂlma ]
Hub Projection 1st: 0.7500in 0.0000in @
Hub Chamfer 1st: 0.0300in 0.0000in g
@
Hub Diameter 2nd: 0.0000in 0.0000in B
Hub Projection 2nd: 0.0000in 0.0000in §
Hub Chamfer Znd: 0.0000in 0.0000in §_
Keyway: ANSI Square ~||Bore anly |3
Keyway Depth: 0.0625in 0.0000in =
Keyway Width: 0.1250in 0.0000in =
Keyway Position: On Space Center || On Space Center 1
Bushing Side: Bushing on 1st Side- || Bushing on 1st Side- |~
Taper Bushing Pinion: |Nane e §
Taper Bushing Gear:  [MNone o i

Balance

The Balance Addendum Modification menu option opens a dialog window
that can adjust the addendum modification for the active gear and its mate.
The mate must be a spur gear with a gear mate.

The change in addendum modification coefficient can be automatically
estimated. The addendum modification coefficients for the current
component and its mating component can be balanced by the following
formulas:

General Applications:
xI=1/3*1-1/u)+xl+x2)/1+u

Approximate equality of bending strength factors:
x1=1/2*1-(1/u)+(x1+x2)/(1+u))

Approximate equality of ratios of specific sliding or slide roll ratio:
x1=2.0/(zvD)"-2)* (1 -(1/u)+((x1+x2)/(1+u))
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In this formula, u is the gear ratio while x1 and x2 are the addendum
modification coefficients of the pinion and the gear, respectively. The
pinion is the gear with the lesser number of teeth.

w
>

Addendum Modification Coeficients g

=)

Sum of Addendum: L
Madification Coefficients: 0.0000 >
-

=

Pinion Stronger: Gear Stronger | 4]
<

‘ | N | | I | ‘ =
Lutomatically Adjust for: B
|Genera|app|ication5 v| §
H

™ B

uxa’ =
B

=

1=

=

@

The user may manually enter values for the sum and individual addendum
modification coefficients. The screen will be updated to reflect these
changes.

The slider bar may also be used to change the distribution of the
modification.

Click the button to calculate the modifications based on the
"Automatically Adjust for:" (drop down box) selection.

Inspect
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iQ Qi ﬁ N ‘li
>
Spur Inspection g
PINION GEAR F
Measurement Over or Under Pins: ||
>
Pin Diameter: 0.17280in 0.17280in -
Over or Under Pins: 1.26752in 2.91189in <9
Over or Under Pins Min: 1.25974in 2.90142in
>
Span Measurement: =
Teeth to Gage Over: 2 3 g
Measurement: 0.4730in 0.7665in i
Measurement Minimum: 0.4691in 0.7625in i
=
i
Chordal Measurement: a -FOD
Reference Circle: 1.0000in 2.5558in |
: >
Tooth Height: 0.1313in 0.1605in o
Thickness: 0.17344in 0.17570in E
Thickness Minimum: 0.16931in 0.17173in
Master Test Gear: U;
Master Pitch Diameter: 0.00000in 0.00000in §
Test Radius Max Actual: 0.00000in 0.00000in i
Test Radius Min Actual: 0.00000in 0.00000in
Measurement Over or Between Pins
PINION GEAR
Measurement Cver or Under Pins:
Pin Diameter: 0.17280in 0.17280in
Over or Under Pins: 1.26752in 2.93586in
Over or Under Pins Min: 1.25974in 2.92590in

Pin Diameter
Pin Diameter defines the diameter of the pin or ball (helical gears).

Over Pins

Measurement Over/Under Pins is the measurement over two pins
diametrically opposed in a gear and is normally used for
inspection. The measurement is over pins for external gears and
under pins for internal gears. GearTrax will calculate the tooth
thickness for an external gear and the space width for internal
gears if a value is entered for the over/under pin measurement.

Over Pins Minimum

Over Pins Minimum is the measurement over two pins
diametrically opposed in a gear and is normally used for
inspection. This value measures the tooth thickness minus the total
tooth thickness tolerance.
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Driving the model by Measurements Over or Under Pins

The Backlash and Addendum Modification values can be set by
first entering a value for the pin diameter then entering the Over or
Under Pins value. A dialog box will be displayed with valid

options.
3
\R Spur Inspection g
PINION GEAR F
Measurement Over or Under Pins: | |
N >
- Pin Diameter: 0.17280in 0.15000in -
d v Over or Under Pins: 2.03840in 2.95693in 9
] Over or Under Pins Min: 2.02893in 2.94543in
n >
i
i ) Over/Under Pin Calculation X g
a
o 3
ol g
n Number of Teeth: %;
Pitch Diameter: 2.2000n (=}
1_ Pressure Angle: 20.000 B
il N
1 Fin Diameter: =
1 Measurement Over Pins: 2.9400in T
E Tooth Thickness: 0.15095n o
=
b g
- i
1 —
i (O) Change nothing
() Change backlash { rack shift )
? (® Change addendum modffication ( profile shift ) —
)
Span Measurement
Span Measurement:
Teeth to Gage Owver: 2 3
Measurement: 0.4730in 0.7758in
Measurement Minimum: 0.4697in 0.7719in

Teeth to Gage Over
Span Measurement, Teeth to Gage Over define the number of teeth
that are used in conjunction with Span Measurement.

Measurement

Span Measurement is a straight-line measurement across the
Number of Teeth to Gage Over. The measurement line is normally
tangent to the base line. This value is read-only.
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Measurement Minimum

Span Measurement Minimum is the minimum straight-line
measurement across the Number of Teeth to Gage Over using the
tooth thickness minimum value. This value is read-only.

Chordal Measurements

Chaordal Measurement:

Reference Circle: 1.0000in 2.5568in
Tooth Height: 0.1313in 0.1745in
Thickness: 0.17344in 0.18511in
Thickness Minimum: 0.16937in 0.18114in

Chordal Tooth Height

Chordal Tooth Height is the length of the tooth portion to be
measured at which the chordal tooth thickness is calculated. Twice
the chordal tooth height plus the chordal tooth reference circle
should equal the outside diameter of the gear.

Chordal Tooth Reference Circle

Chordal Tooth Reference Circle is the diameter of the datum circle
at which the chordal tooth thickness is measured. The chordal
tooth reference circle should be equal to the outside diameter of the
gear minus twice the chordal tooth height.

Chordal Tooth Thickness
Chordal Tooth Thickness is a straight-line measurement across a
single tooth at the chordal tooth reference circle.

Chordal Tooth

| Reference Circle
Chordal Tooth
Height
v

Chordal Tooth|
Thickness

Chordal Tooth Thickness Minimum

Chordal Tooth Thickness is a straight-line measurement across a
single tooth (maximum actual tooth thickness minus tooth
thickness tolerance) at the chordal tooth reference circle.
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Master Gear Test

Master Test Gear:

Master Pitch Diameter: 1.50000in 1.50000in
Test Radius Max Actual: 0.52228in 1.35000in
Test Radius Min Actual: 0.51708in 1.34417in

Master Pitch Diameter

After entering the master pitch diameter, the test radius will be
calculated for the pinion or gear. For example, if the gears are 10
Diametral Pitch (2.54 Module) and 50.0mm is entered, GearTrax
will calculate the nearest master gear size with a whole number of
teeth.

Test Radius

Enter a value for the test radius. If the master pitch diameter does
not equal 0, GearTrax will calculate the change to the addendum
modification and display a message box with that change and
allow the user to make that change to the gear.

1 Fuoln i

'500in Master Pitch Diameter: |1_EDDDDin 1.50000in E’

500in | Test Radius Max Actual: .55 1.35000in 9
Test Radius Min Actual: |D,51?E|8in 1.34417in

— GearTrax u

¥

Changing the test radius will change the addendum modification coefficient to
0.5668 Do you want to use this value?

Yes MNo

T T T I

Master Gear Test

Sizing
Units
Units are in the Imperial system unless noted.

Loading
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|
Loading Bending Strength Pitting Resistance ;

o
PINION GEAR Ll
>
T =Torque IN LBS: 299.0 [8073 | &
HF - Input Horsepower: 23721 &
REQ W = Tooth Load. LBS (zlong PL):[591 4
RPM: 500.0 185.2 >
S = Safe Material Stress (Static) PSI: |20.000.0 20,0000 g
' = PFitch Line Velocity, Feet/Minute: |131.0000 §
Tooth Thickness Arsa: 01321in"2 [|0a370in2 | 5
"/ = Tooth Safe Load, LBS: 4397 443 4 =
1=
Tooth Thickness PSI Capacity: [33275 |[32738 | |2
Tooth Thickness PSI Actual: [4475.9 |[15993 | <
o
q
Show Parabola ) =
B
=)
=
=
@

T =Torque IN LBS

User input.
Input HP (Horse Power)
User input.
REQ W = Tooth Load, LBS (along pitch line)
User input.
RPM
User input.
S = Safe Material Stress (Static) PSI
User input.

V = Pitch Line Velocity Feet/Minute

Calculated value.
Number of Teeth

Retrieved from the current gear set.
DP = Diametral Pitch, Normal

Retrieved from the current gear set.
PSI(s) = Helix Angle

Retrieved from the current gear set.
G = Face Width

Retrieved from the current gear set.
Tooth Thickness Area

Calculated value.
W = Tooth Load Safe

Calculated value.
Tooth Thickness PSI Capacity

Calculated value.
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Tooth Thickness PSI Actual
Calculated value.

Show Parabola check box
If this box is checked, the parabolas for both gears will be
displayed in the graphics window. Also displayed are lines
representing the height of Lewis Parabola and the tooth

thickness at the critical section.

Bending Strength

Loading Bending Strength| Pitting Resistance »

£
=)
Type of Loading: |Loading at Tip V| E
=
PINION GEAR o
anl = Load Pressure Angle: 39.18deg 26.4bdeg
hF = Height of Lewis Parabola: 0.1976in 0.1735in >
sF =Tooth Thickness at Critical Secti{ 0.1762in 0.1826in é:
Ch = Helical Factor 1.0000 1.0000 2
— —
Kpsi = Helix Angle Factor: 1.0000 1.0000 B
oF = Minimum Radius of Curvature: | 0.0300in 0.0381in g
mM = Load Sharing Factor: 1.000000 1.000000 §_
CV =Helic Overlap Factor: 1.000000 1.000000 | 4
IS S
mF = Axial Contact Ratio: 0.000000 o.000000 :3
kF = Stress Correction Factor: 14221 14777 =
Y = Tooth Form Factor (calculated): |0.3571 0
J = Geometry Factor for Bending Stren 0.2511 0.2485 >
i
[ Use minimum tecth thickness %
[] Use Alternzlive Sizing Method L
[ Use cutter tip as minimum radius

58 Copyright 1998-2013 Camnetics, Inc. www.camnetics.com GearTrax




Type of Loading
User selectable drop down box. Select between Loading at
Tip and Loading at HPSTC (highest point of single tooth
contact).

anL = Load Pressure Angle
Calculated value.

hF = Height of Lewis Parabola

Calculated value.

sF = Tooth Thickness as Critical Section
Calculated value.

Ch = Helical Factor
Calculated value.

Kpis = Helix Angle Factor
Calculated value.

oF = Minimum Radius of Curvature
Calculated value.

mN = Load Sharing Factor

Calculated value.
CV = Helical Overlap Factor
Calculated value.
mF = Axial Contact Factor

Calculated value.
KF = Stress Correction Factor

Calculated value.

Y = Tooth Form Factor (calculated)
Calculated value.

J = Geometry Factor for bending Strength
Calculated value.

Bending Strength Options

Use minimum tooth thickness
Using the minimum tooth thickness will result in a
decrease in the calculated bending strength of the
gears.

Use alternative sizing method
If this is checked, it only considers the trochoid
rather than the whole tooth cut. In a few
circumstances this could be advantageous. In most
circumstances it will have no effect on the
calculations.

User cutter tip as minimum radius
A hobbed tooth cut is a serial of scallops made by
the cutter tip. If another method is used to create the
fillet from the model, the minimum fillet radius
would be defined by the geometry. This will result
in an equal to or larger minimum fillet radius. A
larger fillet radius will increase the calculated
bending strength of the gear.
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Pitting Resistance

|
Loading Bending Strength Pitting Resistanc é
PINION GEA F

u = Poisson's Ratio: 0.30 0.30 | 4
\wleb Thickness: 20,000,000 20,000,000 :>|:
Cp = Elastic Coefficient: 187027 =
\wit = Transmitted Tangential Load, LB: 589.3
Ko = Overload Factor: 1.00 B
Kir = Dynamic Factor: 1.50 =
Ks = Size Factor: 1.00 =
Km = Load Distribution Factor: 1.00 3
Cf = Surface Condition Factor: 1.00 >
ZM = Stress Cycle Factor: 1.00 Z
CH = Hardness Ratio Factor: 1.00 §_
SH = Safety Factor: 1.00 | 4]
KT = Temperature Factor: 1.00 ;
KR = Relizbility Factor: 0.99 T
K = Contact Load Factor PSI: 1057.68 =
CG = Gear Ratio Factor: 073 B
Lmin = Face \width of Narrowest Member: 0.75 O
| = Geometry Factor for Pitting Resistance: MWahM E"
Kac = Allowable Contact Load Factor PSI: MNal @
sc = Contact Stress P5I Actual: NaN ]
sac = Contact Stress PSI Allowable: 185.000.0

u = Poisson's Ratio
User input.
E = Modulus of Elasticity PSI
User input.
Cp = Elastic Coefficient
Calculated value.
Wt = Transmitted Tangential Load, LB
Calculated value.
Ko = Overload Factor

User input.

Kv = Dynamic Factor
User input.

Ks = Size Factor
User input.

Km = Load Distribution Factor
User input.

Cf = Surface Condition Factor
User input.

ZN = Stress Cycle Factor
User input.

CH = Hardness Ratio Factor
User input.

SH = Safety Factor
User input.
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KT = Temperature Factor

User input.

KR = Reliability Factor
User input.

K = Contact Load Factor PSI
User input.

CG = Gear Ratio Factor
User input.

Lmin, Face Width of Narrowest Member
User input.

I = Geometry Factor for Pitting Resistance
User input.

Kac = Allowable Contact Load Factor PSI
User input.

cs = Contact Stress PSI Actual
User input.

sac = Allowable Contact Stress, PSI
User input.

Spur Gear Options

Access the Spur/Helical Options by clicking on the Options button on the

right side of the GearTrax window.

w
3

Options g

=)

[] Full Fillet Radius (hobbed) | 1]
K

[ Joined Parts I
o

[ Internal Spline as Bore for Pinion

. B

[ Internal Spline as Bore for Gear =
&=

[ Show Minimum Tooth Thickness 3
Show Line of Action v
@

Show Over/Under Pins g
B

i

N
<

[

=
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Full Fillet Radius (hobbed)
For ANSI Coarse and Fine Pitches only. This option changes the
clearance and fillet coefficients to full fillet radius on the hob tool.
If Full Fillet Radius is unchecked then the standard hobbing
manufacturing method will be used to generate the tooth form.
Standards that do not allow this option will ignore this check box.

Joined Parts
Available for GearTraxPRO users.
If checked, the pinion and the gear surfaces are coincident and if
created in CAD the model will be a single CAD part.

Internal Spline as bore for pinion
Available for GearTraxPRO users.
Internal Spline as bore for pinion is a check box. If checked, the
internal spline in the Splines tab will be used to create the bore of
the pinion. The bore diameter of the pinion is automatically
changed to match the minor diameter of the spline. The spline
teeth are not shown on the GearTrax screen. The spline will need
to be saved separately in order to reopen the part in GearTrax part
in the future.

Internal Spline as bore for gear
Available for GearTraxPRO users.
Internal Spline as bore for gear is a check box. If checked, the
internal spline in the Splines tab will be used to create the bore of
the gear. The bore diameter of the gear is automatically changed
to match the minor diameter of the spline. The spline teeth are not
shown on the GearTrax screen. The spline will need to be saved
separately in order to reopen the part in GearTrax part in the
future.

Show Minimum Tooth Thickness
Select this option to display the minimum tooth thickness on the
graphics screen. Graphic speed performance will be reduced with
this option.

Show Line of Action
Select this option to display the line of action on the graphic
screen.
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Show Over/Under Pins
Select this option to display the inspection pin on the graphic
screen.

Bevel Gears
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Addendum
Addendum is the length of the tooth from the pitch diameter to the major
diameter.

Addendum Mod. (Addendum Modification)
Addendum Modification is the amount of addendum change of a modified
tooth. This value can be positive or negative. The user value can only
adjust this value in the Non standard mode. In the Gleason and DIN mode
it is automatically calculated. In the Free Form mode it is not used.

Add. Mod. Coef. (Addendum Modification Coefficient)
Addendum Modification Coefficient is the ratio of change of a modified
tooth. This value can be positive or negative. The user can only adjust
this value in the Non standard mode. In the Gleason and DIN mode it is
automatically calculated. In the Free Form mode it is not used.

AGMA Class
AGMA Class sets the AGMA Class for this component.
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Backlash
Backlash is the thinning (or thickening, if a negative value) of the tooth
profile after any modification to the tooth form.

Bevel Type
Camnetics TruSpiral
The Camnetics TruSpiral is an equiangular spiral on the pitch cone
through the length of the tooth. As a set, the models are very
accurate. Always inspect the models very carefully before using
then for rapid prototyping or fabrication.

Constant spiral angle
across the face width

Straight
The straight tooth has no curvature over the length of its tooth.
Spiral

| Variable spiral angle
f across the face width

The spiral tooth is defined by the cutter diameter whose center is at
the specified spiral angle from the tooth midpoint. This is the
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standard method that gear machines use. Use extreme caution
using a gear created with this program and one created on a gear
machine. It is unknown at this time how close the geometry
matches.

Zerol
The Zerol tooth is similar to the spiral except the spiral angle is
always zero.

Circular Pitch
Circular Pitch is the arc length of a single pitch at the pitch diameter.

Coefficient, Addendum
Addendum Coefficient is a constant that is divided by the diametral pitch
to determine the length of the addendum before any modification. The
addendum length of a 10 diametral-pitch gear with an addendum
coefficient of 0.8 is 0.0801n.

The whole depth is equal to the sum of twice the addendum coefficient
and the clearance coefficient divided by the diametral pitch.

Coefficient, Clearance
Clearance Coefficient is a constant that is divided by the diametral pitch to
determine the clearance in the root of the gear tooth.

The whole depth is equal to the sum of the clearance coefficient and twice
the addendum coefficient divided by the diametral pitch.

Coefficient, Fillet
Fillet Coefficient is a constant that is divided by the diametral pitch to
determine the radius of the hob tip that creates the gear tooth root.

Crown to Back
Crown to Back defines the distance from the crown to the back of the gear
including any hub projection.

Crown to Apex
Crown to Apex defines the distance from the crown to the gear apex. This
is a read-only value.

Dedendum
Dedendum is the radial length of the tooth between the pitch diameter and

the minor diameter.

Diametral Pitch
Diametral Pitch is used in imperial system gears
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Face Angle
The Face Angle of a blank is made parallel to the root cone of the mating
gear.

Face to Back
Face to Back is a read only value that defines the overall length of the gear
along the axis.

Face Width
Face Width defines the length of the tooth along the pitch cone.

Fillet Radius

Fillet Radius defines the radius on the tip of the cutter, which forms a
trochoidal curve tangent to the tooth root.
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K Factor
Circular Thickness Factors K for Gleason system spiral bevel gears. This
value is automatically generated for Gleason straight bevel gear sets. The
user must specify this value for spiral bevel gears, see the chart below:

Equations for Chordal Thickness of Gleason Spiral Bevel Gears

No. Item Symbol Formula Example
Circular Tooth . ¥ =90° m=3 o, = 20°
L Thickness Factor i Qbtain from chrt Zi =2 r =A40: 'f;=395°
. s, p—s; ha,i 3.4275 h.,=1.6725
2 Circular Tooth ) K = 0060
Thickness M= ANty _ pem| P = 9.4248
2 [~ —ha) oop KM _ 5672 s, = 37526
0.260 —
Number of Teeth of Pinion
2998 24
Iy rurn

17820

- )
- i

0.160
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Q
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Circular Tooth Thickness Factor, K

NONNND

IR =NR=

N2
Smo

/]
D 7//

1.0 09 08 07 06 05 04 03 02 01 0

Speed Ratio, ;—;
Chart to Determine the Circular Tooth Thickness

Factor K for Gleason Spiral Bevel Gears
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Manufacturing Method
Manufacturing Method defines the manufacturing standard for the gear.
Select Gleason, DIN 3971, Non-standard or Free-Form.
Selecting Non-standard allows the user control over these parameters:
e C(Coefficients of addendum, clearance and fillet radius
e Pressure angle
The Free-Form standard allows the user control over these parameters:
e Pressure angle
o Fillet radius
e Face angle
e Pitch angle
e Addendum
e Dedendum

Module
Module is used in metric system gears. Module = 25.4 / Diametral Pitch

Mounting Distance
Mounting Distance defines the distance from the apex to the end of the
bevel gear. This dimension will include the hub projection.

Number of Teeth
Number of Teeth defines the number of teeth for the component.

Outside Diameter
Outside Diameter displays the outside diameter of the bevel gear. This
value cannot be changed directly and is a result of the pitch diameter,
addendum and back angle.

Pitch Angle
The Pitch Angle is from the apex point to a point on the pitch diameter
measured from the shaft.

Pitch Angles, sum
Pitch Angles, sum defines the shaft angle for the bevel gear set.

Pitch Diameter
Pitch Diameter is a theoretical diameter of the gear.

Pressure Angle
Pressure Angle is the angle of the tooth at the pitch diameter.

Root Angle
The Root Angle is from the apex point to the bottom of the dedendum.
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Spiral Angle
Spiral Angle defines the angle of the spiral. Specify 0 degrees for a
straight bevel gear. Normally 35 degrees is specified for spiral bevel
gears.

Spiral Direction
Spiral Direction defines the direction of the spiral for spiral bevel gears.
Select right hand or left hand.

Sum of Pitch Angles
Sum of Pitch Angles defines the sum of the pitch angles for the set of
bevel gears.

Tooth Thickness
Tooth Thickness is the arc thickness of the tooth at the pitch diameter.

Units
Units sets the measurement units for the component; select Inches or
Metric for millimeters.

Web Thickness
Web Thickness defines the thickness between the face of the bevel gear
and the back face, not including the hub projection. For a miter type gear,
set this value to 0.0.

Hunting Mesh

The Hunting Mesh can be accessed by clicking on the side button next to
the Gear Ratio text box.
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Hunting Mesh 2]
=)
B
=
Determination: | Not Hunting | o
Hurting Mesh Cycle: [12000.0 | S
Commen Factors: |1,2,4,5,1D,2I] | g
o]
a
Finion RPM: [600.0 | £l
Freguency: |3I]EI_Dcpm |

Determination
Determination indicates whether the gear set is hunting or not
hunting.

Hunting Mesh Cycle
Hunting mesh Cycle equals the number of teeth in the pinion
multiplied b the pinion RPM.

Common Factors
Common Factors displays the common factors between the pinion

and the gear. It is recommended that the cutting tool selected
should not share any of these common factors.

Pinion RPM
Pinion RPM (revolutions per minute) is a user input.

Frequency
Frequency is displayed in cycles per minute. Frequency = (pinion
RPM * pinion teeth) * largest common factor / (pinion teeth *
gear teeth)

Lead Crowning
Crowning is available in GearTraxPRO. Crowning is the alteration to the

tooth thickness along the length of the face width. This can also be
referred to as lead or longitudinal crowning. The Lead Crowning can be
accessed by clicking on the side button next to the Face Width text box.
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D D

Lead Crowning ]
o
PINION GEAR L
. >
Type of Crowning: |[Full Radial v]|HalfRadial~| |2
=

Crowning Drop: |D_DD15in ||D.EIIJ1Din |
Crowning Radius: [208341in  ][78130n | |7
z
2

Type of Crowning

Select between:

None
There will be no curvature along the length of the face
width

Full radial
Full tooth thickness at the center of the tooth with a radial
thinning of the tooth along its length

Half Radial
Full tooth thickness for the center half of the tooth with a
radial thinning of the tooth along the rest of the length.

Crowning Drop
Crowning drop is the amount of tooth thinning at the inside and
outside of the length of tooth. This thinning is per side of tooth so
the total tooth thinning will be double this value.

Crowning Radius

Crowning radius is the curvature used to alter the tooth thickness
along the face width.

CAD
Create
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Tooth Pattern in CAD

Number of Tooth Loft Sketches

Create in CAD

Create in CAD:

Both models and assembly

Both models and assembly

Both models only

Pinion anly

Gear only

Pinion Tooth Cut on Active Part
Gear Tooth Cut on Active Part

The Create in CAD drop down box allows the user to select
what is to be created in CAD. Select from:

Both models and assembly
Create the pinion and the gear as separate models
then creates an assembly and adds those models to
the assembly.

Both models only
Created the pinion and gear models, each as a
separate part file.

Pinion only
Creates the pinion model only.

Gear only
Creates the gear model only.

Pinion Tooth Cut on Active Part
A series of sketches are created with the apex point
being at the part origin. The placement orientation
is fixed and cannot be changed via GearTrax.

Gear Tooth Cut on Active Part
A series of sketches are created with the apex point
being at the part origin. The placement orientation
is fixed and cannot be changed via GearTrax.
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Tooth Cut Loft Factor, Inside

Tooth Cut Loft Factor Inside:

Tooth Cut Loft Factor, Inside defines how much longer the
loft should be to facilitate the complete lofting of the bevel
tooth cut toward the apex point. Increasing this value for
wide face widths may help assure that the tooth cut is long
enough.

Tooth Cut Loft Factor, Outside

Teoth Cut Loft Facter Outside:

Tooth Cut Loft Factor, Outside defines how much longer
the loft should be to facilitate the complete lofting of the
bevel tooth cut outward from the pitch diameter. Increase
this value if changes to the base revolve might increase the
blank diameter of the gear.

Annotate
|
Create Annotate <
g
=2 | o
Pitch_4ngle  True ~ /
Angle_Face True B
Angle_Root True g:
Angle_Shaft True a
Meunting_Distar True
QOuter_Cone_Dis True Load Default B
Pitch_aApex_to_ True Annotation -
~ fPressure Angles C
Pressure_Angle True 8
~ g Tooth Form Save as | ]
Addendum True Default
Dedendum True
Whole_Depth  True
Addendum_Mod True Insertas
Addendum_Mod True Table
Backlash True
K_Factor True
Tooth_Thicknes: True Insert as
Lead_Crowning True Text

“ | Tolerances
AGMA_Class  True

AGMA_Class
Sets which items will be used during
annotating a CAD document.
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HUB

See the Hub Mounting (general) section for more detailed information.

Inspect

Chordal measurement uses a tooth caliper that is referenced from the
gear's outside diameter. Chordal thickness is measured at the pitch

diameter.

Chordal
Thickness

1

Chordal
Addendum

Pitch D'\'c:mehar

>

Bevel Inspeclion &

)

PINION ~ GEAR  |”

Chordal Measurement: &
Chordal Addendum: l0.1382in  |[o.0860in |

Chordal Thickness: [01819in  |[0.1320m ] £

o

=4

g

/
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Sprockets

Menu | Sprocksts % |
by
g
Chain Mumber:
|ANSI 25 180 04C Chain v Chain Pitch: 0.2500in N
>
. ] i c - =
Mumber of Teeth: Roller Diameter: 0.1300in =
Units: Sprocket With: 0.1100in
[] Pointed Tooth Chamfer Width: 0.0313in
Chamfer Depth: 0.1250in
[] Double Pitch Single Dut
Pitch Diameter: 1.5981in
Number of Strands: - Outside Diameter: 1.7284in
Chain Series:
Standard Series v|
fasm

Chain Number
Chain Number defines the ANSI, ISO or DIN specification number for the
sprocket.

Number of Teeth
Number of Teeth defines the number of teeth for the component.

Units
Units sets the measurement units for the component; select Inches or
Metric.

Pointed Tooth

Pointed Tooth defines if the sprocket should be created with a pointed
tooth.

Double Pitch Single Duty
Double Pitch Single Duty defines if the component is double pitch, single
duty.

Number of Strands
Number of Strands defines the number of strands to be created.

Chain Series
Chain Series defines if the sprocket is standard series or heavy series.
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Chain Pitch
Chain Pitch defines the linear dimension of a single chain pitch. This is a
read only value unless the Special ASA standard is selected.

Roller Diameter
Roller Diameter defines the diameter of the roller. This is a read only
value unless the Special ASA standard is selected.

Sprocket Width
Sprocket Width defines the width of the sprocket. In the case of a multi-
strand sprocket, it defines the width of each plate. This is a read only
value unless the Special ASA standard is selected.

Sprocket Chamfer Width
Sprocket Chamfer Width defines the width of the chamfer at the tooth tip.
This is a read only value unless the Special ASA standard is selected.

Sprocket Chamfer Depth
Sprocket Chamfer Depth defines the depth of the chamfer at the tooth tip.
This is a read only value unless the Special ASA standard is selected.

Pitch Diameter
Pitch Diameter is a read only value that defines the value of the pitch
diameter. The pitch diameter of chain sprockets equals the chain pitch
divided by the sine of PI divided by the number of teeth.

Sprocket Outside Diameter
Sprocket Outside Diameter displays the outside diameter of the sprocket.
This is a read only value.

CAD
Create

Tooth Pattern in CAD

Tooth Pattern in CAD:

Maximum ~

First_10
Mone
Sprocket Model ~]

Teeth to Pattern defines the number of teeth to pattern
when creating the model in CAD. The options are All,
None, or First 10. If this is set to All, GearTrax will create
a pattern that contains all the teeth. If this is set to none,
then a pattern will not be created. Set this to ‘First 10’ to
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create a pattern with 10 teeth that can easily be expanded in
the CAD system.

Create in CAD

Create in CAD:

Sprocket Model R

Sprocket_Model

Sprocket_Tooth_Entities
E-1

Select between Sprocket Model and Sprocket Tooth
Entities. If Sprocket Tooth Entities is selected then an open
sketch must be active in CAD. The center of the sprocket
will be at the part origin.

Annotate

Create Annotate

e

o4 |

~ a Standard
Chain_Mumber True

* b Tooth Creation
Chain_Series  True
Double_Pitch_S True
Pointed_Tooth True

* ¢ Chain/Sprocket Data Load Default
Chain_Pitch True Annotation
Mumber_of Tee True
Number_of_Str: True
Roller_Diameter True Save as
Sprocket_Width True Default
Diameter_Pitch True

qny |

Insertas
Table

Insertas
Text

Chain_Number
Sets which items will be used during
annotating a CAD document.

Synchronous Belt Pulleys
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Belt Pitch:
L Pitch 0 375in v| Pitch Diameter: 3.3423in :
Number of Teeth: Outside Diameter 3.3123in g
Units: Flange Thickness: 0.0598in
Belt width:
: Flange OD: 3.5858in
[0.500in Belt Width -
Flange 10: 3.0063in
Flange Creation:
|Standard Flange v| Tooth Width: 0.5625in
Pulley ‘\Width: 0.7500in

[afs]

@@@@@@%&ﬁ«@@li[hﬁv@$e®ue—«——»—a

Standards

MXL, XL, L, H, XH AND XXH uses ISO 5296-1 1st Edition 1989-07-

15*

T25;T5;T10; T 20, Form SE and N uses DIN 7721 Tell 2

PolyChain GT 8 and 14mm uses ISO 13050 System G**
PowerGrip GT 3, 5, 8, 14, 20mm uses ISO 13050 System R
HTS 8 and 14mm uses [SO 13050 System S

HTD 3, 5, 8, 14mm uses [SO 13050 System H

* Starting with 2018 these belt tooth profiles are created using the involute
method.

** At this time, there appears to be an error in this section of the standard
making the PolyChain GT models unsuitable for manufacturing purposes.
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Belt Pitch
Belt Pitch defines the belt series and pitch.

Belt Width
Belt Width defines the width of belt to be used with this component.

Flange Creation
Flange Creation defines the type of flange to be created, if any.

Flange ID
Flange ID defines the inside diameter of the flange. This is a read only
value and cannot be changed. This is a reference dimension; different
manufacturers may use other values.

Flange OD
Flange OD defines the outside diameter of the flange. This is a read only
value and cannot be changed. This is a reference dimension; different
manufacturers may use other values.

Flange Thickness
Flange Thickness defines the thickness of the flange. This is a read only
value and cannot be changed. This is a reference dimension; different
manufacturers may use other values.

Number of Teeth
Number of Teeth defines the number of teeth for the component.

Outside Diameter
Outside Diameter defines the diameter of the pulley body, not the flange
diameter. This is a read only value and cannot be changed.

Pitch Diameter
Pitch Diameter is a read only value that defines the value of the pitch
diameter. The pitch diameter of gear belt pulleys equals the belt pitch
multiplied by the number of teeth divided by PI.

Pulley Width
Pulley Width defines the width of the pulley at the bore not including any
hub projections.

Teeth to Pattern
Teeth to Pattern defines the number of teeth to pattern when creating the
model in CAD. The options are All, None, or First 10. If this is set to All,
GearTrax will create a pattern that contains all the teeth. This might be
very time consuming if there are a large number of teeth and/or the
component is a helical gear. If this is set to none, then a pattern will not
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be created. Set this to ‘First 10’ to create a pattern with 10 teeth that can
easily be expanded in the CAD system.

Tooth Width
Tooth Width is the width of the pulley between the flanges. This is a read
only value and cannot be changed.

Units

Units sets the measurement units for the component; select Inches or
Metric.

Belt Pulleys

w w
B
g
=
Belt Section: A Pulley '
>
z

[] Deep Groove

Number of Grooves:
Pitch Diameter: 5.0000in
Outside Diameter:

@@@@@@%&ﬁ«@@li[hﬁv@$e®ue—«——»—a

%:1.1043 w:2.6076 r:2.8318 d:5.6636

Belt Section
Belt Section defines the belt section for the component.
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Deep Groove
Deep Groove defines if the component is to have a deep groove. Select
True or False.

Number of Grooves
Number of Grooves defines the number of grooves for the component.

Pitch Diameter
Pitch Diameter defines the pitch diameter for the component.

Pulley OD
Pulley OD defines the outside diameter of the pulley. Changing this value
will change the pitch diameter.

Units
Units sets the measurement units for the component, select Inches or
Metric.

Worm Gears
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Menu ~ [Worm Gears 4 |

3

Gear Standard: WHEEL WORM g
|Cuarse Pitch Involute 20deg V| \worm Threads: Add Mod Coef: 0.0000 0.0000
Gear System: Number of Testh [0 F] addendum Mog: 0.0000in 0.0000in 7]

- =
[ Asial System ~| DirectionofWhesl:  [RightHand~| Backlash: 0.0000in 0.0000in =X
DIN 3372 Profile: Pitch Dizmeter Wheel: [5.0000in Addendum: 0.1000in 0.1000in
[Profile | ~| Pitch Diameter viorm: [1.0000in D=t D e |2a1220i0 B
Enveloping System: Outside Diameter Whee| 6.3000in Tooth Thickness 0.15708in 0.15708in g

@
|Sing|a Enveloping v| Outside Diameter Worm 1.2000in B
Units: Center Distance: 3.5000in N
Dismetral Pitch: 10.00000 B | | CC0tin
Dizmetral Pitch Normal: [ 10,1904 Ermgiy HIEEL
Module - 5 54000 ‘wiorm Length: 1.5000in
Module Normal: 243057 S LESDD
Lead Wheel: 0.3142in Pressure Angle: 20.3638deg
Lead Worm: 0.6283in Pressure Angle Normal:| 20.0000deg
Lead Angle Worm: 11.30993deg
Coefficient Addendum: 1.00000
Coefficient Clearance: 0.25000
Coefficient Fillet: 0.30000
fa=m1

@@@@@@%&ﬁ«@@li[hﬁv@$e®ue—«——»—a

¥:1.0042 wi-0.4771 r:l.1118 d:2.2236

Addendum, Gear
Addendum, Gear is the length of the gear tooth from the pitch diameter to
the major diameter.

Addendum Modification
Addendum Modification is the amount of addendum change of a worm
tooth. A positive value increases the addendum of the worm and
decreases the addendum of the gear (wheel).

Addendum Modification Coefficient
Addendum Modification Coefficient is the ratio of change of a worm
tooth. A positive value increases the addendum of the worm and
decreases the addendum of the gear (wheel).
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Addendum, Worm
Addendum, Worm is the length of the worm tooth from the pitch diameter
to the major diameter.

Backlash, Gear
Backlash, Gear is the thinning (or thickening, if a negative value) of the
gear tooth profile after any modification to the tooth form.

Backlash, Worm
Backlash, Worm is the thinning (or thickening, if a negative value) of the
worm tooth profile after any modification to the tooth form.

Bore
Bore defines the diameter of the bore for the gear (wheel) component.

Bore, Chamfer
Bore, Chamfer defines the chamfer size for the bore of the gear (wheel)
component.

Bore, Worm
Bore, Worm defines the diameter of the bore for the worm component.

Bore, Worm Chamfer
Bore, Worm Chamfer defines the chamfer size for the bore of the worm
component.

Cut adjustment
Cut Adjustment is available in GearTraxPRO (SolidWorks version only).
The Cavity cut tooth adjustment gives the user a method to tweak how the
"hobs" are places on the wheel for cutting. Depending on the number of
teeth, starts and pitch diameter of the worm this value may need to be
adjusted to properly create the cavity cut. Values between 0.5 and 2.0 are
valid. Typically, the greater the number of teeth the higher the value.
Recommended starting values are < 50 teeth, .75; < 100 teeth, 1.0; <200
teeth, > 200 teeth, 2.0

Center Distance
Center Distance defines the distance between the centers of the worm and
the wheel gear. This is a read only value and cannot be directly changed.

Coefficient, Addendum
Addendum Coefficient is a constant that is divided by the diametral pitch
to determine the length of the addendum before any modification. The
addendum length of a 10 diametral-pitch gear with an addendum
coefficient of 0.8 is 0.080 in.
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Coefficient, Clearance
Clearance Coefficient is a constant that is divided by the diametral pitch to
determine the clearance in the root of the gear tooth.

Coefficient, Fillet
Fillet Coefficient is a constant that is divided by the diametral pitch to
determine the radius of the hob tip that creates the gear tooth root.

Contact Ratio
Contact Ratio defines the contact ratio for the worm gear set.

Create Worm and or Wheel
Select between Both, Worm Only and Wheel Only.

Cut Method
Cut Method is available in GearTraxPRO (SolidWorks version only).
This give the user an option to select between lofting or cavity tooth cut
methods. The loft cut method which is available to all CAD systems uses
a series of sketches to create the tooth cut. The cavity method available to
SolidWorks users creates the tooth cut using a series of "hobs" to create
half of the tooth cut. This cut is then circle patterned to complete the
whole tooth cut.

Dedendum, Gear
Dedendum, Gear is the radial length of the gear tooth between the pitch
diameter and the minor diameter.

Dedendum, Worm
Dedendum, Worm is the radial length of the worm tooth between the pitch
diameter and the minor diameter.

Diameter, Pitch, Gear
Gear Pitch Diameter is a theoretical diameter of the gear.

Diameter, Pitch, Worm
Worm Pitch Diameter is a theoretical diameter of the worm.

Diametral Pitch
Diametral Pitch (transverse) is used for imperial system gears.

Diametral Pitch, Normal
Select between Profile I and Profile II designations for the DIN standard
only. A Profile I has a clearance coefficient of 0.167 and Profile II has a
clearance coefficient of 0.250
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DIN 3972 Profile
Normal Diametral Pitch is used for imperial system gears. Normal
diametral pitch = diametral pitch / cosine (lead angle).

Direction, Gear
Direction, Gear determines whether the teeth on the gear are right hand or
left hand.

Enveloping System
Select between Single and Double Enveloping. The worm of a single
enveloping system is basically a straight screw whereas the double
enveloping system worm wraps partially around the wheel. At this time,
double enveloping worms should only be used with helical gears.

Face Width
Face Width (rim width) defines the width of the gear wheel parallel to the
shaft without any hub projections.

Fillet Radius
Fillet Radius defines the radius on the tip of the cutter, which forms a
trochoidal curve tangent to the tooth root.

Outside Diameter Wheel
Outside Diameter Wheel is the maximum diameter of the gear wheel.

Gear Standard
Gear Standard sets the AGMA or DIN standard for the component.

Gear System
Specify either Axial or Normal systems. These two systems determine
how the addendum and dedendum are calculated.

Lead Wheel
Lead Wheel defines the length of one pitch of the gear wheel. The lead of
the gear equals the lead of the worm divided by the number of worm
threads (starts).

Lead Worm
Lead Worm defines the length of one pitch of the worm. The lead of the
worm equals the lead of the gear wheel multiplied by the number of worm
threads (starts).

Lead Angle, Worm
Lead Angle, Worm defines the angle of the worm lead.
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Loft Sketches
This option is available in GearTraxPRO. It is fixed at 9 in GearTrax.
Number of Sketches defines the number of sketches that will be used to
construct the wheel tooth loft cut. Values between 5 and 21 are valid. An
odd number of sketches is recommended so a sketch will be positioned at
the center of the tooth.

Module
Module (transverse) is used in imperial system gears.

Module, Normal
Module, Normal is used in metric system gears. Module equals the
normal module multiplied by the cosine of the worm angle.

Number of Teeth
Number of Teeth defines the number of teeth for the gear (wheel).

Number of Threads
Number of Threads defines the number of threads of the worm. This is
also referred to as “starts”.

Pressure Angle
Pressure Angle is the angle of the tooth at the pitch diameter in the
transverse plane.

Pressure Angle Normal
Pressure Angle Normal is the angle of the tooth at the pitch diameter
normal to the cutter.

Teeth to Pattern
Teeth to Pattern defines the number of teeth to pattern when creating the
model in CAD. The options are All, None, or First 10. If this is set to All,
GearTrax will create a pattern that contains all the teeth. This might be
very time consuming if there are a large number of teeth and/or the
component is a helical gear. If this is set to none, then a pattern will not
be created. Set this to ‘First 10’ to create a pattern with 10 teeth that can
easily be expanded in the CAD system.

If the Cavity tooth cut method is used, creating the pattern of the tooth cut
could take more than a few minutes.

Units
Units sets the measurement units for the component; select Inches or
Metric.
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Whole Depth
Whole Depth is the depth of the tooth (from the major diameter to the
minor diameter).

Worm Length
Worm Length defines the axial length of the worm.

Outside Diameter Worm
Outside Diameter Worm defines the maximum diameter of the worm,
unless it is a double-enveloping worm, which then determines the outside
diameter at the axial center.

Splines

B

Gear Standard: WHEEL WORM g
|Coarse Pitch Involute 20deg V| \larm Threads: Add Mod Coef: 0.0000 0.0000
Gear System: Number of Teeth Addendum Mod: 0.0000in 0.0000in 7]

; EN= 3
|AXI3|S‘:'Stem V| Direction of Wheel: Right Hand | Backlash: 0.0000in 0.0000in g
DIN 3372 Profile: Pitch Dismeter Wheel: [6.0000in Addendum: 0.1000in 0.1000in
[Profile 1 ~| Pitch Diameter Worm: |1.0000in Dedencum: e e |20 >
ErehrEEET Outside Diameter Wheel 6 2000in Tooth Thickness 0.15708in 0.15708in é

i3
|S|ng|a Enveloping v| Outside Diameter Worm 1.2000in =3
Units: Center Distance: 3.5000in N
Diametral Pitch: 10.00000 e L (1 a0adin
Diametral Pitch Normal: 10.19804 S 2D [OO0g
Module - 254000 ‘worm Length: 1.5000in
Module Normal: 249087 i T
Lead Wheel: 0.3142in Pressure Angle: 20.3638deg
Lead Worm: 0.6283in Pressure Angle Normal)| 20.0000deg
Lead Angle Waorm: 11.30093deg
Coefficient Addendum: 1.00000
Coefficient Clearance: 0.25000
Coefficient Fillet: 0.30000
fas=1

@@@@@@%&ﬁ«@@li[hﬁv@$e®ue—«——»—a

¥:1.0042 wi-0.4771 r:l.1118 d:2.2236
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Addendum
Addendum is the length of the tooth from the pitch diameter to the major
diameter.

Addendum Modification
Addendum Modification is the amount of addendum change of a modified
tooth. This value can be positive or negative. If the sum of change to a
pair of gears equals zero then there is no change to the center distance.

Addendum Modification Coefficient
Addendum Modification Coefficient is the ratio of change of a modified
tooth. This value can be positive or negative. If the sum of change to a
pair of gears equals zero then there is no change to the center distance.

As
(DIN 5480) Upper tooth thickness deviation

Chordal Measurement
Chordal Measurement is a straight-line measurement across a specified
number of teeth. The range is based on the maximum effective and the
maximum actual tooth thickness.

Chordal Measurement Teeth to Gage Over
Teeth to Gage Over defines the number of teeth that are used with the
chordal measurement. This value is automatically generated but the user
may input another value. The value can be reset by clicking on the
GearTrax menu item Tools>Reset Chordal Measurement.

Circular Pitch
Circular Pitch is the arc length of a single pitch at the pitch diameter.

Coefficient, Addendum
Addendum Coefficient is a constant that is divided by the diametral pitch
to determine the length of the addendum before any modification. The

addendum length of a 10 diametral-pitch gear with an addendum
coefficient of 0.8 is 0.080 in.

Coefficient, Dedendum
Dedendum Coefficient is a constant that is divided by the diametral pitch
to determine the length of the dedendum before any modification.

Coefficient, Fillet

Fillet Coefficient is a constant that is divided by the diametral pitch to
determine the radius of the hob tip that creates the gear tooth root.
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Dedendum
Dedendum is the radial length of the tooth between the pitch diameter and
the minor diameter.

Designation
(DIN 5480) Designation is a read-only property that displays the
parameters of the individual spline.
For example, DIN 5480-W35x2x30x16x8h:
DIN 5480, the standard used
W, W for a shaft, N for a hub
35, reference diameter
2, module
30, pressure angle
16, number of teeth
8h, tolerance grade and deviation

Deviation
(DIN 5480) Tolerance Position. Select "a" through "v' for the DIN
standard. If "no class" is selected then the individual properties of the gear
can be controlled by the user.

Diameter, Base
Base Diameter is a diameter that is tangent to the pressure angle. The
involute curve cannot be within this diameter.

Diameter, Major, Maximum
O

Diameter, Major, Maximum defines the maximum major diameter. This is
normally read only unless “No Class” is selected for the Tolerance Class,
ANSI and JIS splines only.

Diameter, Major, Minimum

O

Diameter, Major, Minimum defines the minimum major diameter. This is
normally read only unless “No Class” is selected for the Tolerance Class,
ANSI and JIS splines only.

Diameter, Minor, Maximum
O

Diameter, Minor, Maximum defines the maximum minor diameter. This is
normally read only unless “No Class” is selected for the Tolerance Class,
ANSI and JIS splines only.
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Diameter, Minor, Minimum
O

Diameter, Minor, Minimum defines the minimum minor diameter. This is
normally read only unless “No Class” is selected for the Tolerance Class,
ANSI and JIS splines only.

Diameter, Nominal SAE
Defines the SAE Nominal Diameter.

Diameter, Pitch
Pitch Diameter is the theoretical diameter of the spline.

Diameter, True, Involute Form
True Involute Form diameter (TIF) is the diameter of the circle beyond
which the tooth profile must conform to the specified involute curve.

Diametral Pitch
Diametral Pitch is used in imperial system gears. This defines the
diametral pitch in the transverse plane.

Diametral Pitch, Stub
Stub Diametral Pitch is used in imperial system gears. This defines the
stub diametral pitch in the transverse plane and is normally equal to twice
the diameter pitch.

Fillet Radius
Fillet Radius defines the radius on the tip of the cutter, which forms a
trochoidal curve tangent to the tooth root.

Form Clearance
Form Clearance is the radial depth of the involute profile beyond the depth
of engagement with the mating spline component.

Length
Length is the length of the tooth parallel to the shaft.

Manufacturing Method DIN
Manufacturing Method DIN sets the manufacturing method for the
component. The manufacturing method has a direct effect on the
dedendum depth. For external splines the options are broaching, hobbing,
shaping and cold rolling. For internal the options are broaching, hobbing
and shaping.

Measurement Between Pins; Actual Maximum
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Measurement Between Pins is the measurement between two pins
diametrically opposed in an internal spline and is normally used for
inspection. GearTrax will calculate the space width for internal spline if a
value is entered for the between pin measurement.

Measurement Between Pins; Actual Minimum

Measurement Between Pins is the measurement between two pins
diametrically opposed in an internal spline and is normally used for
inspection. GearTrax will calculate the space width for internal spline if a
value is entered for the between pin measurement.

Measurement Between Pins; Effective Minimum

Measurement Between Pins is the measurement between two pins
diametrically opposed in an internal spline and is normally used for
inspection. GearTrax will calculate the space width for internal spline if a
value is entered for the between pin measurement.

Measurement Over Pins; Actual Maximum

Measurement Over Pins is the measurement between two pins
diametrically opposed in an external spline and is normally used for
inspection. GearTrax will calculate the tooth thickness for an external
spline entered for the over pin measurement.

Measurement Over Pins; Actual Minimum

Measurement Over Pins is the measurement between two pins
diametrically opposed in an external spline and is normally used for
inspection. GearTrax will calculate the tooth thickness for an external
spline if a value is entered for the over pin measurement.

Measurement Over Pins; Effective Maximum

Measurement Over Pins is the measurement between two pins
diametrically opposed in an external spline and is normally used for
inspection. GearTrax will calculate the tooth thickness for an external
spline if a value is entered for the over pin measurement.

Module
Module (transverse) is used in metric system gears. Module equals the
normal module divided by the cosine of the helical angle.

Number of Teeth
Number of Teeth defines the number of teeth for the component.
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Pin Diameter
Pin Diameter defines the diameter of the pins or wires used with
Measurement of Pins. A user defined pin diameter may be entered. To
reset the value to the standard value select Tools>Reset Over/Under Pin
Measurement in the GearTrax menu.

Pressure Angle
Pressure Angle is the angle of the tooth at the pitch diameter.

Root and Fit
Root and Fit defines the type of fit for the component. Select fillet root
side fit, flat root side fit or flat root major diameter fit.
Space Width; Actual Maximum
O

The actual space width is the circular width on the pitch circle of any
single space. Please consult other gear manuals for a fuller description.
Space Width; Actual Minimum
O

The actual space width is the circular width on the pitch circle of any
single space. Please consult other gear manuals for a fuller description.
Space Width; Basic
O

The basic space width is the basic circular width on the pitch circle of any
single space. Please consult other gear manuals for a fuller description.
Space Width; Effective Maximum
O

Space Width Effective Maximum of an internal spline is equal to the
circular tooth thickness on the pitch circle of an imaginary perfect external
spline, which would fit the internal spline without looseness or
interference, considering the engagement of the entire axial length of the
spline. Please consult other gear manuals for a fuller description.

Space Width; Effective Minimum
O

Space Width Effective Minimum of the internal spline is always basic.
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Spline Fit Class
Spline Fit Class (ANSI) is a user selectable property. For internal splines,
the class is always "H". For external splines the options are "H _d", "H e",
"H f"and "H h".

Standard
Standard, select between 4 different standards:
ANSI Diametral B92.1 1996
ANSI Module B92.2M 1980 R1989
DIN 5480 and 5482
JIS B 1603

Tact
(DIN 5480 and 5482) Actual tooth thickness (or space width) tolerance.
To view this value click on the Chart button.

Teeth to Pattern
Teeth to Pattern defines the number of teeth to pattern when creating the
model in CAD. The options are All, None, or First 10. If this is set to All,
GearTrax will create a pattern that contains all the teeth. This might be
very time consuming if there are a large number of teeth and/or the
component is a helical gear. If this is set to none, then a pattern will not
be created. Set this to ‘First 10’ to create a pattern with 10 teeth that can
easily be expanded in the CAD system.

Teff
(DIN 5480 and 5482) Effective tooth thickness (or space width) tolerance.
To view this value click on the Chart button.

TG
(DIN 5480 and 5482) Total tooth thickness (or space width) tolerance. To
view this value click on the Chart button.

Tolerance Class
(ANSI and JIS) Specifies the tolerance class for ANSI and JIS splines. If
“No Class” is selected then the user may enter values for individual

parameters of the component

Tolerance Grade
(DIN 5480 and 5482) Values between 4 and 12 inclusive are valid.

Tooth Thickness; Actual Maximum
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Actual Maximum Tooth Thickness is the maximum circular thickness on
the pitch circle of any single tooth.

Tooth Thickness; Actual Minimum
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Actual Minimum Tooth Thickness is the minimum circular thickness on
the pitch circle of any single tooth.

Tooth Thickness; Basic

[P 2 SR G 2 - S 2N U

Space Width and Tooth Thickness g
INTERNAL _EXTERNAL
Basic: [0.0s82in _ |[0.0s82in ] ai
Actual Maximum:  [0.1009in__|[0.0967in ] %
Actual Minimum:  [0.0997in__|[0.0955in ] %
Effective Maximum:  [0.0994in__][0.0982in | I3
Effective Minimum:  [0.0982in ] [0.0970in | %

Tooth Thickness Basic is the basic circular thickness on the pitch circle of
any single tooth.

Tooth Thickness; Effective Maximum
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Space Width and Tooth Thickness g

INTERNAL EXTERNAL | |
Basic: [0.0s82in _ |[0.0s82in ] ai
Actual Maximum:  [0.1009in__|[0.0967in ] Ei
Actual Minimum:  [0.0997in__|[0.0955in ] %
Effective Maximum:  [0.0094in__][0.0982in |5
Effective Minimum:  [0.0982in ] [0.0970in | %

The effective tooth thickness of an external spline is equal to the circular

space width on the pitch circle of an imaginary perfect internal spline,
which would fit the external spline without looseness or interference,
considering engagement of the entire axial length of the spline. Please

consult other gear manuals for a fuller description.

Tooth Thickness; Effective Minimum
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Units

ﬂ

Space Width and Tooth Thickness g
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Actual Maximum: [0.1009in  |[0.0967in | gi
>

Actual Minimum: [00%07in__[[o0gssin__| |2
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q o
Effective Minimum:  [0.0982in___|[0.0070in | E

The effective tooth thickness of an external spline is equal to the circular
space width on the pitch circle of an imaginary perfect internal spline,
which would fit the external spline without looseness or interference,
considering engagement of the entire axial length of the spline. Please

consult other gear manuals for a fuller description.

Units sets the measurement units for the component; select Inches or

Metric. DIN and JIS are always metric units.

External Spline Settings

Extemal Spline Settings

Tooth Thickness:  Use_Average_Actual_Tooth_Thickne:
Major Diameter; Use_Average_Major_Diameter -

Minor Diameter; Use_Average_Minor_Diameter -
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Tooth Thickness

The Tooth Thickness combo box gives the user a method
determine how to create the tooth thickness of external splines
when creating a CAD model. This option is saved as a default for
the next time GearTrax is started. The options are:

e Use Average Actual Tooth Thickness

e Use Maximum Actual Tooth Thickness

e Use Minimum Actual Tooth Thickness

Major Diameter

The Major Diameter combo box gives the user a method determine
how to create the major diameter of external splines when creating
a CAD model. This option is saved as a default for the next time
GearTrax is started. The options are:

e Use Average Major Diameter

e Use Maximum Major Diameter

¢ Use Minimum Major Diameter

Minor Diameter

The Minor Diameter combo box gives the user a method to
determine how to create the minor diameter of external splines
when creating a CAD model. This option is saved as a default for
the next time GearTrax is started. The options are:

e Use Average Minor Diameter

e Use Maximum Minor Diameter

¢ Use Minimum Minor Diameter

Internal Spline Settings

Intemal Spline Settings

Space Width: Use_Average_Actual_Space Width =

Major Diameter: Use_~Average_Major_Diameter -

Minor Diameter: Use_Average_Minor_Diameter -
Space Width

The Space Width combo box gives the user a method to determine
how to create the tooth thickness of external splines when creating
a CAD model. This option is saved as a default for the next time
GearTrax is started. The options are:

e Use Average Actual Space Width

e Use Maximum Actual Space Width

e Use Minimum Actual Space Width
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Major Diameter

The Major Diameter combo box gives the user a method to
determine how to create the major diameter of internal splines
when creating a CAD model. This option is saved as a default for
the next time GearTrax is started. The options are:

e Use Average Major Diameter

e Use Maximum Major Diameter

e Use Minimum Major Diameter

Minor Diameter

The Minor Diameter combo box gives the user a method to
determine how to create the minor diameter of internal splines
when creating a CAD model. This option is saved as a default for
the next time GearTrax is started. The options are:

e Use Average Minor Diameter

e Use Maximum Minor Diameter

e Use Minimum Minor Diameter

Cycloidal

Cycloidal components are available starting with GearTrax-2017.
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Type of Tangency

Select between External and Internal tangencies.

Number of Lobes

The numeric up/down box controls the number of lobes. The number of

pins is always one greater.

Ratio

The gear ratio is always the number of lobes to the -1.

Pitch Diameter of Pins

Pitch diameter of the pins is measured at the center of the pins.

Pin Diameter

Addendum is the length of the tooth from the pitch diameter to the major

diameter.
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Eccentric Radius
Eccentric radius is the distance of the orbit of the driver to the center of
the lobe part.

Thickness
Thickness is the length of the pins and the thickness of the lobe part.

Bore Diameter
Bore diameter defines the center hole of the lobe and pin part models.

r1&r2
rl and r2 are generating diameters used to create the center of the
cycloidal path.
Number of lobes =r1/12 =12
r=d/2 =5.00/2 =2.50in
rl=12xr2
rl=r-12
2 =1/13=10.1923in
rl =12 x12=2.3077in

Points per Lobe
Points per lobe set the number of points to be used to create the CAD
spline. Always inspect the cad model to assure there are enough points
along the curve for a properly defined spline.

Units

Units sets the measurement units for the component; select Inches or
Metric.

Elliptical
Elliptical gear sets are available starting with GearTrax-2017.
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Major Fitch Radius: Dismetral Fitch:

Minor Pitch Radius: Maodule

Number of Testh: Circular Pitch:

Thickness: Pitch Curve Length:

Coefficient Addendum: Major Ouiside Radius:

Coefficient Clearance: Minor Outside Radius:

Backlash:

Pressure Angle:

Bore Diameter:

Units:
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Each gear will be limited to 2 lobes and will be identical.

Major Pitch Radius
Radius from the center of the gear to the maximum pitch curve.

Minor Pitch Radius
Radius from the center of the gear to the minimum pitch curve.

Number of Teeth
The number of teeth in each gear.

Thickness
The thickness of the gear blank or face width.

Coefficient Addendum
The coefficient addendum is normally 1.0, 0.8 for a stub tooth standard.
The addendum height = coefficient addendum / diametral pitch.
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Coefficient Clearance
The coefficient clearance defines the clearance between the tip of one gear
and the root of its mate. A 10 DP gear with a 0.25 clearance coefficient
would have a linear clearance of 0.025" (0.25/10).

Backlash
Backlash defines the total backlash for the gear set at the pitch curve,
along the pitch curve. This is not a feeler gage type of measurement.

Pressure Angle
Pressure angle defines the tooth angle at the pitch point between a line
normal to the tooth surface and a line tangent to the pitch curve. This
angle is controlled by the generating rack.

Bore Diameter
Bore diameter defines the hole size at the center of the gear, if any.

Units
Select between Metric and Inches.

Hub Mounting (general)

Hubs can be added to each part by clicking on the Hub Mounting side button.
Hub mounting is not available for splines. The hub mounting dialog may change
slightly for each type of component.
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>
HUB MOUNTING )
[=]
PINION GEAR ]
Bore Diameter: 0.5000in 0.5000in :<,:
Bore Chamfer: 0.0000in 0.0000in 5
Hub Diameter 1st: 0.0000in 0.0000in 1
Hub Projection 1st: 0.0000in 0.000 m
Hub Chamfer Tst: 0.0000in 0.0000in =
(2]
Hub Diameter 2nd: 0.0000in 0.0000in >
Hub Projection Znd: 0.0000in 0.0000in ﬁ
Hub Chamfer 2nd: 0.0000in 0.0000in 2
Keyway: 0 ~ (|0 w5 ]
Keyway Depth: 0.0000in 0.0000in E’
Keyway Wwidth: 0.0000in 0.0000in =}
Keyway Position: On Space Center || On Space Center 5]
Bushing Side: Bushing on 1st Side- || Bushing on 1st Side- |~
Taper Bushing Pinion: [Naone ~ §
Taper Bushing Gear:  |Mone R i

Bore Diameter
Bore Diameter defines the diameter of the bore.

Bore Chamfer
Bore Chamfer defines the size of the chamfer at the ends of the bore.

Hub 1st Side Chamfer
Hub 1st Side Chamfer defines the size of the chamfer and fillet for the hub
revolve on side one of the component.

Hub 1st Side Diameter
Hub 1st Side Diameter defines the size of the diameter of the hub revolve
on side one of the component.

Hub 1st Side Projection
Hub 1st Side Projection defines the size of the projection of the hub
revolve on side one of the component.

Hub 2nd Side Chamfer
Hub 2nd Side Chamfer defines the size of the chamfer and fillet for the
hub revolve on side two of the component.

Hub 2nd Side Diameter
Hub 2nd Side Diameter defines the size of the diameter of the hub revolve
on side two of the component.
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Hub 2nd Side Projection
Hub 2nd Side Projections defines the size of the projection of the hub
revolve on side two of the component.

Keyway
Keyway defines the type of keyway, if any, to be created with the
component. A valid bore diameter must be specified.

Keyway Position
Keyway Position defines the keyway relative to the tooth; select On Tooth
Center or On Space Center. If the component is part of a planetary set it
should be left at the On Space Center option.

Bushing Side
Bushing Side defines on which side of the component the bushing will be
mounted.

Split Taper Bushing
Mounting Split Taper Bushing defines, if any, the bushing to be used with
the component.

Standard Set Screw
Standard Set Screw check box defines if a standard set screw should be
used with a keyway. The setscrew hole will only be created if a hub and
keyway are also created.

Annotations

Annotations in the form of tables and text can be added to a CAD drawing
document.
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Create in CAD é
=241 | 5
W
i;o:nt:u:_lorm True [] Fer Helical Gear B
Dedendum True [] Legacy GearTrax |T
Whole_Depth  True E
Addendum_Mod True
Addendum_Mod True T
Backlash True Load Default o
Tooth_Thicknes: True Annotation =
Tooth_Thicknes: True §
Fillet_Radius True | 4
Hob_Protuberan True Save 3= 3
Profile_Modifica True Default E
h Inspection Pl_l;
Measurement_C True 1
Span_Measurer True Inzert as T
Chordal_Tooth_" True Table o
Test_Radius True E
j Tolerances i
ANSLAGMA_2( True Ingert as =l
ANSLAGMA_Z( True Text ;
DIN_Tolerances True =2
&7 2
[ ]
ANSI_AGMA_2000_ASS8_Tolerances |
Sets which items will be used during
annotating a CAD document.

The Annotation window can be opened by clicking on the Annotation tab of the
CAD expanded window. Set each of the properties to True items if you would
like that item to be added to the table or text in the CAD drawing.

Insert as Table

Click on the Insert as Table button to have the table added to the CAD
drawing document.

Insert as Text

Click on the Insert as Text button to have the text added to the CAD
drawing document.

* Note to SolidWorks users:

Tool Bars

A view must be active in the drawing for the text or table to be added
The parameters displayed in the text or table are derived from the
Configuration Specific properties of the part document. If any of those
values are change in the part file, the drawing will reflect those changes.

Standard Views
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7 Front
Clicking the Front tool bar button changes the view
orientation to Front at the current view scale.

= Back
Clicking the Back tool bar button changes the view
orientation to Back at the current view scale.

= Left
Clicking the Left tool bar button changes the view
orientation to Left at the current view scale.

& Right
Clicking the Right tool bar button changes the view
orientation to Right at the current view scale.

b2 Top
Clicking the Top tool bar button changes the view
orientation to Top at the current view scale.

bt Bottom

Clicking the Bottom tool bar button changes the view
orientation to Bottom at the current view scale.

@ Isometric
Clicking the Isometric tool bar button changes the view
orientation to Isometric at the current view scale.

Zoom Normal To Cutter
Clicking the Normal To Cutter tool bar button changes the
view orientation to normal to the cutter at the current view
scale. When this button is active some of the other buttons
are disabled until another button is selected or this button is
deactivated.

Zoom Normal To Transverse View
Clicking the Zoom Normal To Transverse View tool bar
changes the view orientation to the transverse orientation.
When this button is active some of the other buttons are
disabled until another button is selected or this button is
deactivated.
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View

il

Zoom to Fit

Clicking the Zoom to Fit tool bar button changes the
current view orientation to fit inside of the window.

Zoom Area

Clicking the Zoom Area tool bar button allows the user to
draw a box over an area to be displayed at full screen.

Zoom In Out

Clicking the Zoom In Out tool bar button allows the user to
use the mouse left button to zoom in or out by dragging the
cursor on the screen. Dragging the cursor vertically up
increases the scale of the display. Dragging the cursor
down decreases the scale of the display. The amount of
change can be increased by dragging from the upper left
hand corner to the lower right hand corner. Conversely, the
change can be decreased by dragging from the upper right
hand corner to the lower left hand corner.

Rotate the View

Pan

Drive

Clicking the Rotate the View tool bar button allows the
user to rotate the view by using either the mouse left or
middle buttons to drag the cursor on the screen.

Clicking the Pan tool bar button allows the user to move
the view by using either the mouse left or middle buttons to
drag the cursor on the screen.

Clicking the Drive tool bar button allows the user to drive
the components by using the mouse left button to drag the
cursor on the screen.

Vertical Orientation

Clicking the Vertical Orientation tool bar button will
position the pinion vertically above the gear.

Horizontal Orientation

Clicking the Horizontal Orientation tool bar button will
position the pinion horizontally to the left the gear. This is
the default setting.
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Simulation

Il Stop

Clicking the Stop tool bar button will stop a running
simulation.

Back
Clicking the Back tool bar button will drive the
components back one spin increment. Set the spin
increment in the options menu.

Play
Clicking the Play tool bar button will drive the components
for a short simulation.

Play Reverse
Clicking the Play Reverse tool bar button will drive the
components in the opposite direction for a short simulation.

Forward
Clicking the Forward tool bar button will drive the
components forward one spin increment. Set the spin
increment in the options menu.

Mouse controls

Mouse wheel
Wheel up and down scales the view of the components. All scaling is
done from the center of the screen, not the mouse position. Pan the
geometry to the center of the screen then use the mouse wheel to enlarge
or reduce the view scale. The direction of the mouse wheel is controllable
by a setting in the Options menu.

Middle Mouse Button (wheel)
Drag the view with the middle button held down. The wheel can be
rotated at the same time to zoom the view.

Addendum Modification and Addendum Modification Coefficient.
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With the pinion gear normally having fewer teeth than its mating gear, it has a
disadvantage of being the weaker of the two components. To compensate for this
inherent weakness, the addendum of the pinion can be made stronger by
increasing its tooth thickness. The pinion’s mating gear is normally adjusted to
compensate, thereby making the gear's tooth thinner. The process that controls
this adjustment also varies the length of the addendum and dedendum. If the
pinion's mating gear does not compensate for this adjustment then the center
distance of the pair will be enlarged or reduced. Under certain circumstances, this
can be used to the designer's advantage.

Tooth profile with no modification

Tooth profile with 0.500 addendum
modification coefficient

-
N

SiL T \

VAN |

It is recommended that the designer think in the terms of the coefficient rather
than the simpler length adjustment. Once the designer is accustomed to thinking
in terms of the coefficient, then the size of the diametral pitch (or Module) does
not need to be considered. For example, a 0.25 addendum modification
coefficient will affect a 12 diametral pitch gear the same way it will affect a 24
diametral pitch gear, proportionally for the size of diametral pitch. The simpler
addendum modification is a derivative of the diametral pitch (or module) and the
coefficient.
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Tutorials

Instructional Videos
Instructional videos can be found on the Camnetics web site:
http://www.camnetics.com/media.htm

Creating Parts and Assemblies in CAD

Creating parts and assemblies in CAD is easy:

On tabs with only one part, clicking the Create Model in CAD will create
a new model in CAD without any prompts.

On tabs with two parts the options are to create:

Assembly and both models
Both models
Either of the two models

In some case, the tooth profile can be added to an open sketch in
CAD

When creating assemblies the part files must be saved. GearTrax always
uses the same name for each of the different parts. It is required that if the
parts were previously created in CAD they need to be closed. The part
files will be overwritten when the new parts are created. It is highly
recommended to save those CAD files right away with new names if they
are to be preserved.

InsertinE tooth cut entities into a open sketch in CAD

The tooth cut entities of following components can be created in an open
sketch in CAD:

Spur pinion
Spur gear
Chain sprocket
Internal spline
External spline

To create only the tooth cut entities select the appropriate option in the
Create in CAD drop down box. Then click the create button.
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Rack and Pinion
Creating ar
For the Gea

Set all the other required parameters like diametral pitch and number of

teeth.

ack and pinion set in GearTrax is easy:
r, Gear Type select Rack.

v

Gear Standard:

PINION GEAR

[Coarse Fitch Involute 20deg ] Number of Testh I 22 =]

[===3

Diametral Fitch 10.00000 | BT |
Diametral Pitch Norml: 10.00000 PP S——  F————
Module : 254000
e Pitch Diameter [1.8000in 0.0000in
Module Normal 254000 )
Masjor Dismeter:  |>|2,0000in 0.0000in
Fellows Stub: NiA
e Minor Diameter:  |>1.5500in 0.0000in
Ci ! ;
reviar e 0-314159%in Base Diameter 1.6914in 0.0000in
Angle: 0004
Fresaure ""QIEN | >|20000deg Addendum 01000in | [0.1000in
Py A : 20.000d
H’T_“f'el""ge erme DDDdeﬂ Dedendum 0.1250in 0.1250in
B 0.0000deg Add Mod Coef 0.0000 0.0000
Coeflicient Addendum: 1.00000 Addendum Med:  [3(0.0000in 0.0000in
Coefficient Clearance: 025000 -
whale Depth: >|0.2250in 0.2250in
Coefficient Fillet: 030000
Fillet Radius: +0.0300in 0.0300in
Units: Backlash 5| 0.0000in 0.0000in
Gear Ratio, Tooth Thickness:  |5/0.15708in_|[0.15708in
Center Distance: 0.9000in Face Width: | 0.7500in 0.7500in
Rack Depth: 0.7500in 0.7500in
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Internal Gear Set
Creating an internal gear set in GearTrax is easy:
For the Gear, Gear Type select Internal.
Set all the other required parameters like diametral pitch and number of

teeth.
W

Gear Standard: PINION GEAR S
[Coarse Fitch Involute 20deg ] Mumber of Teeth I A [2g =)
Diametral Fitch 10.00000 | Gear Type: External  ||Internal  ~ | i
Diametral Pitch Norml: 10.00000 R TR 5
Module : 254000
e Pitch Diameter [1.8000in 2.8000in
Module Normal 254000 ) 51
Maior Dismeter: || 2.0000in 3.0500in
Fellows Stub: NiA =
e Minor Diameter:  |>1.5500in 2.6000in =
Ci t ; H
reviar e 0-314159%in Base Diameter 16914in 26311in 3
Presaure Angle: | >|20000deg Addendum 0.1000in 0.1000in B
Py Angle Normal: 000d =
G B 20.000deg Dedendum 0.1250in 0.1250in i
Helix Angle: 0.0000deg 2
Add Mod Coef 0.0000 0.0000 E
Coeflicient Addendum: 1.00000 Addendum Med: |5/ 0.0000in 0.000Din 51
Cosflicient CI 025000
e earEnes Vihale Degth: >[0.2250in 0.2250in M
Coefficient Fillet: 030000 5
Fillet Radius: +0.0300in 0.0300in i
Units: Backlash >|0.0000in 0.0000in 51
Gear Ratio, Tooth Thickness:  |5/0.15708in_|[0.15708in lo
Center Distance: 0.5000in Face Width: | 0.7500in 0.7500in g
@
Riack Depth: 0.7500in 0.7500in ||

[===3

@@@@%z +0 0 d b efElhee 1w »
Pt JL/L/ .
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