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Introduction

GearTeq is a property driven gear design program. It is not the intent of GearTeq
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.

A GearTeq component can be a CAD part by itself. The component can be part
of a set of components that make up a single CAD part. For example, a spur gear
is a single component but this spur gear may have an internal spline as a child
mate that is defined as a bore. When created in CAD, the spur gear will be
created and the internal spine will be added features of the spur gear. This is also
true for mating parts that are defined as joined.

GearTeq is programmed in the USA using 100% renewable energy.
f <
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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
Assembly is a group of GearTeq assembly positions or a group of CAD
parts.

Assembly Position (AP)
An assembly can contain any number of assembly positions. A single
component is specified for each AP. A number of different APs can
contain the same component. This way a component can be located on the
assembly or multiple assemblies, each with different mating parameters.

Component
Component is a single GearTeq gear, sprocket, pulley, etc. Multiple
components can define a single CAD part.

Part
Part is a single CAD part document file that may contain one or more
GearTeq components. For example, a spur gear may have an internal
spline as a bore, each being a GearTeq component.

Model
Model is a CAD part document.

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

Model
Model is a CAD part document.
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Starting GearTeq

GearTeq is compiled and published as a Click-once application. To have
GearTeq available on a computer, each user of that computer must install
GearTeq. Use the Windows Start menu to start GearTeq by clicking on Start>All
Programs>Camnetics, Inc>GearTeq*.
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GearTeq Menus
File
New
New removes all components and assembly positions. GearTeq is
ready to start a new assembly or component.

Open Components
Open Components opens a previously saved component document.
Component documents have .gtc as the file extension.

Open Assemblies
Open Assemblies opens a previously saved assembly document.
Assembly documents have .gtgasm as the file extension.

Open Legacy Assemblies
Open Legacy Assemblies opens older GearTeq assembly files
created in the 2011 and earlier versions. Legacy Assembly files
have .gta as the extension.

Save Component
Save Component saves the active component. The component
name will change to reflect then name of the file. Component files
have .gtc as the extension.

Save Component As
Save Component As saves and changes the name of the active
component. The component name will change to reflect the name
of the file. Component files have .gtc as the extension.

Save All
Save All saves the assembly. The assembly will change to reflect
the name of the file. Assembly files have .gtgasm as the extension
and component files have.gtc as the extension.

Save All As
Save All As saves and changes the name of the assembly and
components. The assembly will change to reflect the name of the
file. Assembly files have .gtgasm as the extension and component
files have .gtc as the extension.

Save Assembly As
Save Assembly As saves and changes the name of the assembly.
The assembly will change to reflect the name of the file.
Assembly files have .gtgasm as the extension.
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Lock/Unlock Active Component
Lock/Unlock Active Component opens a dialog box that allows the
user to lock or unlock a component. The pass code is simply an
integer with a value between 200 and 32,000. When a component
is locked the property background color will be gray.

Remove Active Component
Remove Active Component removes the active component from
the assembly. The component must not be a parent to any other
components.

Remove Unused Components
Remove Unused Components removes any orphaned components
that may have been left in the assembly if there were changes to
the components specified in an AP. A message box will prompt
the user with which components can be removed.

Print the GearTeq Window
Print GearTeg Window prints the GearTeq window, including
borders.

Capture GearTeq screen to afile
Capture GearTeq screen to file captures the GearTeq screen,
including borders, to a bit map file.

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

Capture GearTeq screen and open in bit map editor
Capture GearTeq screen and open in bit map editor captures the
GearTeq screen, including borders, to the default bit map editor.

Empty Clipboard
Empty Clipboard clears the clipboard of any data. This frees up
any memory the screen capture is using.

Convert GearTrax file

Convert GearTrax file opens an existing GearTrax file. Save it as
a GearTeg component to complete the conversion to GearTeq.

Recent files
Recent files displays recently used files. Click on the recent file to
open it in GearTeq.
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Exit
Exit closes GearTeq. The user is prompted to save any unsaved
data.

CAD
Create CAD Models and Assembly
Create CAD Models and Assembly opens the Create CAD Models
dialog window.

Quick Create > Create Active Component
Quick Create>Create Active Component creates a CAD Model of
the active component without any options.

Quick Create > Insert Tooth Cut Entities
Quick Create>Insert Tooth Cut Entities draws the tooth cut entities
of the active spur or spline in the active sketch in CAD.

Edit CAD Models
Edit CAD Models opens the dialog window for editing CAD
Models.

Component Template File
Component Template File opens a dialog box for specifying the
CAD template to be used when creating new CAD models.

Assembly Template File
Assembly Template File opens a dialog box for specifying the
CAD template to be used when creating new CAD assemblies.

Annotation Selector
Annotation Selector loads the annotation definitions into the
property grid for the active component. Items set to true will be
used when annotating a drawing file.

Insert Annotations
(SolidWorks users only)
Insert Annotations will insert a note into a view of a drawing
document.

To insert an annotation a few things must be set:

First, the annotation selector must be active. It doesn’t need to be
the selector for the current active CAD file but it should be the
same type of component. If the same annotation properties are to
be used for a variety of components, then a generic component can
always be used to create the annotation. This will relieve the user
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of the task of having to set each of the properties to true or false for
each new component.

The CAD document must be a drawing.
A drawing view must be active (a green box highlights the view).

When inserting an annotation there is a choice of adding it as text
or as a table. In either case, the information is retrieved from the
part file. If the part file data changes, this will be updated
automatically. All information is related to the part file’s
Menu>Properties...>Configuration Specific>Apply to:> option.

If inserting as text, a font such as “Lucida Console” may be desired
because it will align the columns with its even character spacing.
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View
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.

Show Line of Action

Show Line of Action, if checked, will display the line of action on
spur gear pairs with gear mates.

Line of Action

Show Over/Under Pins
Show Over/Under Pins, if checked, will draw a red circle between
a pair of spur gear teeth.

Show Hob Tip on Racks

Show Hob Tip on Rack, if checked, will display the hob tip on all
rack type components.

‘I’-_...”-" Hob Tip
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Show XY Readouts
Show XY Readouts, if checked, will display the X, y, rand d in the
task bar for the cursor position in the current screen plane.

Marmal_tocule 2.53000
Pitch_Dismetral 10.00000

Fitch_Diametral_Mormal 10.00000 ’\
= e Gear Geometry Data ~

Blark 0D of Internal Gear  3.7000in ﬂ = - -
External_Internal_Rack / P

Sets the componert type; external gear, internal gear or a rack.

// __‘—l—‘
wamin F03300 di0.6881n  EWi=0.0 NSi=0.0

___/,)

\— X-Y Readout

Show Assembly On-screen List
Show Assembly On-Screen List, if checked, will display the
assembly list in the upper left hand corner of the drawing screen.

SoelrTTs_metive componght,

On-screen Assembly L_isT‘"'_ .

Show Warnings On-screen
Show Warnings On-screen, if checked, will display any available
warnings in the upper left hand corner of the drawing screen.

++»-> L BEsP¢e FHIHDE L BAE

FE| & \‘\
i g AT 5 A T T e
— Bl X/ %
| HS\ On-screen Warnings 44~ {7
X ¢ Cov
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Collapse Grid

Collapse Grid collapses the property grid to the categories. The
short cut key is F11.

& GearTeq - [ Spur02 in SampleSet ]

File CAD “ew Insert Mew Component Tools Help

LA AL L B N TR dndr

+- Azsembly: SampleSet

SpUrnz<:
2= 4 |Spu|‘DQ<D> j
a Standard
b Part Modeling Mo warnings
¢ Pitch

e Gear Geometry Data
fPressure Angles

g Tooth Form

h Inspection

j Tolerances

k Mating Component

m Material Properties

p Planetary Gearing Data
Z Hub Data

Expand Grid

Expand Grid expands the property grid to display all items. The
short cut key is F12.

% GearTeq - [ Spur02 in SampleSet ]

File CAD Wiew Insert Mew Component Toaols Help

CRUEHBIED B 1 «» -+ Bf

+1- Assembly: SampleSet

Spurizeo= 28

EEA ! ‘Spuvﬂ2<0> j
E a Standard o
Coefficient_Addendum 1.00000 No warnings are &
Coefficiert_Clearance 0.25000
Coefficiert_Clearance_Addtional  0.0000in
Coefficiert_Fillet 0.30000
External_Intermal_Rack External
Gear_Standard Coarse_Piteh_In
Manufacturing_Methoc Hobbing
Mame_Componert Spurd2<o>

E b Part Modeling

Part_Color B Gray
Teeth_To_Pattern All
Units: Inches

E ¢ Pitch
Circular_Pitch 0.3927in
Fellows_Stub_Denominator Fellows stub st:
Mocular 317500
Mormal_bodule 317500
Fitch_Diametral 3.00000
Pitch_Dismetral_Motmal 3.00000

B e Gear Geometry Data
Blank_0D_of_Internal_Gear 5.0000in

Spur02, x:-9.0382in v:3.48%4in ri9.6884in d:19.3769in  EW:=0.0 NS:=0.0
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Toolbars

% GearTeq - [ Spur01* in Not Saved* ]

File CaAD View Insert New Component Tools Help

D2 EE S 3 IF Standard Toolbars

B, | @@ @ § 4 B View Toolbars

CL UGS $e S ® Insert NewComponent Toolbars
@AFHITEH P L BE T T Standard Views Toolbars

I < » 3 Simulation Toolbars

+- Azzembly

Spur?l/"'g4 D.DEDD. \)(\\)L‘
e - E\J'\‘{

Standard

If checked, the Standard tool bar will be displayed.
View

If checked, the View tool bar will be displayed.
Standard Views

If checked, the Standard Views tool bar will be displayed.
Simulation

If checked, the Simulation tool bar will be displayed.
Insert New Component

If checked, the Insert New Component tool bar will be

displayed.

Deviation Chart
Deviation Chart opens the deviation chart window. This menu
item is normally disabled unless the active component is a DIN
spline. The short cut key is F3.

GearTeq - Hub space width / shaft tooth thickness fit

+ ‘ HUB  SHAFT . T
Aee ’457
sef 17
sl 0
0
ft [ne
Ase o0
Asef ’1?7
_v A00um pi B
Deviations, in pm
Modue [1588 Q E
Reference Diameter [28.000mm G|

Values of the components can be changed in the property grid and
the chart is updated automatically.
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CPI (Common Properties Interface)
The shortcut key to open the CPI is "F2"

The CPI is an interface that allows the user to modify more than

one component without switching the active component. The CPI

will change for different types of components or planetary gear

sets.

The CPI is not available for chain sprockets, timing belt pulleys

and Vee belt pulleys.

SI- Ring_Gear_Fixed0L &
- SUN - PLANET - - PLANET - -~ RING -
Diametral pitch, normal: 10.00000 10.00000
Number of teeth (z): [27 = [z = i = [ =
Type of gear: |E‘-:e-"a J |E‘-:5-"a J ‘Eﬁ:e-"a J |-':a"a J
Pitch dismeter [2.7000in [3.7000in [1.1000in [7.5000in
Major diameter: |2.5000in |3.5000in [1.3000n [7.7500in
Minor diameter: |2.4500in |3.4500in |0.8500in [7.3000in
Addendum: [0.1000n [0.1000n |0.1000in [0-1000n
Dedendum: [0.1250n |0.1250in |0.1250in [0.1250in
Add. mod. coef. (x): |0.0000 |0.0000 [0.0000 |0.0000
Addendum modification pc'm) |0.0000n |0.0000in |0.0000n [0.0000in
\nhale depth [0.2250in |0.2250in |0:2250in [0.2250in
Pressure angle, transverse : 20.0000deg 20.0000deg
Base diameter: |2.5372in |3.4765n [1.0337in [7.0477n
Helix angle: 0.0000deg 0.0000deg
Helix direction [RigtHand  ~| [Right Hand  ~|  [RghtHand  ~[ [RightHand -]
Trarbrris 0.314158n 0.314158in
Fillet radius: |0.0300in |0.0300in |0.0300in [0.0300in
Backlash: |0.0000in |0.0000in |0.0000n [0.0000in
Tooth thickness: |0.15708in |0.15708in |0.15708n [0.15708n
Face width: |0.7500in |0.7500in |0.7500n [0.7500in
Balance Addendum
Modification Rl ‘ ] &l
A
Schematic

There are generic schematics available by clicking on this menu

item.

YourGear Interface

The YourGear Interface gives the user a method for creating

custom interfaces. See a PDF in the YourGear Interface help menu
for more detailed information.

Insert New Component
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Insert a New Assembly Position
Insert a New Assembly Position adds a blank assembly position
into the assembly.

New Spur or Helical...
Clicking “New Spur or Helical...” opens a dialog box to insert a
new spur or helical gear into the assembly.

Add Spur or Helical Gear E|
|

Coefficient_Sddendum  1.00000
Coefficient_Clearance  $.25000
Coefficient_Clearance_2 0.0000in

Coefficient_Fillet 0.30000
External_nternzl_Rack  External

Gear_Standard Coarse_Pitch_Involute_?2
Manufacturing_hethod  Hobbing
Matne_Component Spurdi<o=

b Part Modeling

¢ Pitch

e Gear Geometry Data
fPressure Angles

g Tooth Form

h Inspection

j Tolerances

k Mating Component
m Material Properties
p Planetary Gearing Data ﬂ
a Standard

Cancel Accept

A

Click “Accept” to add the new component or “Cancel” to continue
without adding the component. The parameters for the new
component can be changed at any time, before or after adding it to
the assembly.

The short cut key for this menu item is Ctrl+S.
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New Bevel Gear...

Clicking ‘“New Bevel Gear...” opens a dialog box to insert a new
bevel gear into the assembly.

Add Bevel Gear

=z A
®=> £

= a Standard

b Part Mod
¢ Pitch
= d Spiral An

z Hub Data

Coefficient_Addendum
Coefficient_Clearance

Coefficient_Fillet
Manufacturing_hMethod
Mame_Compaonent

eling

gles

Spiral_Angle
Spiral_Direction
e Gear Geometry Data
fPressure Angles
g Tooth Form
j Tolerances
k Mating Component
m Material Properties

Cancel

1.00000

0.13300 +0.002in
0.23200
Gleason
Bevel0d1<0>

0.0000deq
Right_Hand

Accept

x|

4

Click “Accept” to add the new component or “Cancel” to continue

without adding the component. The parameters for the new

component can be changed at any time, before or after adding it to
the assembly.

The short cut key for this menu item is Ctrl+B.
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New Chain Sprocket...
Clicking “New Chain Sprocket...” opens a dialog box to insert a
new chain sprocket component into the assembly.

Add Sprocket (X

=z A

@ Z

= a Standard =
Chain_Mumber ANSI_25_ 1S0_04C_Chain
Mame_Companent Sprocketdi<o>

E b Part Modeling

Part_Color - Gray
Teeth_To_Pattern Maximum
Linits Inches
= b Tooth Creation
Chain_Series Standard_Series
Daouble_Pich_Single_Dut False
Poirted_Toaoth False
E ¢ Chain/Sprocket Data —
Chain_Pitch 0.2500in

Mumber_of _Strands 1

Mumber_of_Teeth L]
Roller _Diameter 0.1300in
__Sprocket_v\ﬂcﬂth 011000
: . =
k Mating Component
Cancel Accept ‘

Click “Accept” to add the new component or “Cancel” to continue
without adding the component. The parameters for the new
component can be changed at any time, before or after adding it to
the assembly.

The short cut key for this menu item is Ctrl+C.
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New Gear Belt Pulley...
Clicking ‘“New Gear Belt Pulley...” opens a dialog box to insert a
new gear belt pulley component into the assembly.

Add Gear Belt (Timing belt) (X
=z A
@ Z
Flange_Creation Standard_Flange ﬂ
Mame_Companent GearBehli1<0>
Mumber_of_Teeth L]
E b Gear Belt Data
Beft_Pitch L_Pitch_0_3T5in
Belt_Wicdth 0.500in Bel Width
E b Part Modeling
Part_Color B Gray
Teeth_To_Pattern Maximum
Units Inches
E k Mating Component
Beft_Length Parent mate is not a gealﬂ
Belt_L ength
Currently thiz defines only the length of & belt for this
companent and its parent pulley. A future release wil...
Cancel Accept

Click “Accept” to add the new component or “Cancel” to continue
without adding the component. The parameters for the new
component can be changed at any time, before or after adding it to
the assembly.

The short cut key for this menu item is Ctrl+G.
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New Belt Pulley...
Clicking ‘“New Belt Pulley...” opens a dialog box to insert a new
belt pulley component into the assembly.

Add Belt Pulley (X

=z A

@ Z

= a Standard =
Belt_Section A_Pulley
Mame_Companent BeltPulley(1<d=

E b Part Modeling

Part_Color - Gray
Units Inches
E e Pulley Geometry Data
Deep_Groove False
Diameter_Pitch 5.0000in
Mumber_Of_Grooves 1
Pulley _O0 5.250in
E k Mating Component
Beft_Length Parent mate is not a pulli
Center_Distance 0.0000in
Mate_Angle 0.000deq
Wate_Type Hone 1
ating_Component Hone
S| 0.0
¥_Delta 0.0000in ﬂ
Belt_L ength

Currently thiz defines only the length of & belt for this
component and its parent pulley. A future release will ..

Cancel Accept

4

Click “Accept” to add the new component or “Cancel” to continue
without adding the component. The parameters for the new
component can be changed at any time, before or after adding it to
the assembly.

The short cut key for this menu item is Ctrl+P.
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New Worm Gear Set...
Clicking ‘New Worm Gear Set...” opens a dialog box to insert a
new worm gear pair.

Add Worm, Gear, Set g|

Hz: A
[CEa

= a Standard

Gear_Standard Coarse_Pitch_Involute_2
Matme_Component WormGearsetii<g>

B b Part Maodeling

Part_Color - Gray

Teeth_To_Pattern All

Units Inches G
¢ Pitch
E e Gear Data

Diameter_Pitch_Gear 2.0000in
Diameter_Pitch_Worm  1.1430in

Direction_Gesat Right_Hand
Face_\Width 4.6250in
=l
Gear_Standard
Sets the AGMA or DIN standard for the wworm gear set.
Cancel Accept

Click “Accept” to add the new component or “Cancel” to continue
without adding the component. The parameters for the new
component can be changed at any time, before or after adding it to
the assembly.

The short cut key for this menu item is Ctrl+W.
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New External Spline...
Clicking ‘“New External Spline...” opens a dialog box to insert a
new external spline component into the assembly.

Add External Spline (X

=z A
®=> £

= a Standard -

Manutacturing_hethod_[ Broaching

Mame_Component SplineExternald <>
Foot_and_Fit Fillet_Root_Side _Fit —
Standard AHSI_Diametral_B92_1_1¢

E b Part Modeling
Part_Color - Gray
Teeth_To_Pattern All
Uitz Inches

¢ Pitch

E e Spline Geometry Data

Diameter _hajor_Maximun 1.0625in
Diameter _Major_Minimun 1.0575in
Diameter _dinor_Maximu 0.8750in ﬂ

Cancel Accept

4

Click “Accept” to add the new component or “Cancel” to continue
without adding the component. The parameters for the new
component can be changed at any time, before or after adding it to
the assembly.

The short cut key for this menu item is Ctrl+E.
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New Internal Spline...
Clicking ‘“New Internal Spline...” opens a dialog box to insert a
new internal spline component into the assembly.

Add Internal Spline @

=z A
®=> £

= a Standard -

DiM_tdanufacturing_hett Broaching

Mame_Component Splinelnternald1<i>
Foot_and_Fit Fillet_Root_Side_Fit f
Standard AHSI_Diametral_B92_1_1¢
E b Part Modeling
Part_Color - Gray
Teeth_To_Pattern All
Uitz Inches
¢ Pitch
E e Spline Geometry Data
Blank_Diameter 3.0000in

Diameter _Major_Macimun 1.1269in
Diameter _dsjor_Minimun 1.1125in ﬂ

Cancel Accept

4

Click “Accept” to add the new component or “Cancel” to continue
without adding the component. The parameters for the new
component can be changed at any time, before or after adding it to
the assembly.

The short cut key for this menu item is Ctrl+l.
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New Planetary Set...
Clicking “New Planetary Set...” opens a dialog box that can be
used to create a single stage planetary gear set.

Add Planet

Flanetary Aurrangement Teeth

Sun: Iﬂ " Auto adjust
Planet 1: [32—5 ™ Auto adjust
Planet 2: 16 3: " Auto adjust

FOLLOWER

. ? Ring: 3 + Auto adjust
L j Ring plus: 1 El:
Fiatio:

WwWhen ratio is negative the
follower ratates in the
oppozite direction of the
driver,

Figure b

«« [>]

Flanets

MNurnber of Planets: |3 EI:

Mearest even planet positions in degrees: Cahcel

0.00000deg
118 75289deq
241,23711deqg Accept

Use the index buttons to cycle between the available planetary
arrangements. These figure numbers correspond to the figure
numbers in Machinery’s Handbook.

Select the number of planets for the set. The angular placement of
the planets is displayed. The possible number of planet positions is
equal to the sum of teeth in the sun and the ring. GearTeq displays
the planet position of the nearest equally spaced position.

The user may change the number of teeth using the dialog box, or
later, in the property grid for each of the components. GearTeq
will only automatically adjust the number of teeth for one of the
components as the other components are changed in the Add
Planet dialog window. Select which component you would like
GearTeq to change automatically by selecting the Auto Adjust
bullet. After the parts are displayed in GearTeq, the user will be
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responsible for assuring that the number of teeth is appropriate if

any one component’s number of teeth is changed.

The Ring Plus option will add the number specified to the number

of teeth of the ring.

Individual planetary components cannot be opened in GearTeq

unless they are in the original assembly.

FOLLOWER
‘-N“WI"“"’L'I
FXED o "

FOLLOWER

JH"'Mn.r\MF‘PP
_ DRIVER _ DRIVER
Planet Figure 1 Planet Figure 2
FOLLOWER FOLLOWER

DRIVER

Planet Figure 5

FOLLOWER

DRNVER

Planet Figure 7

F'Iane?l_:igure 8

Copyright 1998-2006 Camnetics, Inc.
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FOLLOWER DRIVER FOLLOWER

DRIVER
FIXED Planet Figure 9 Planet Figure 10

DRIVER ___ FOLLOWER | FOLLOWER DRIVER

— FIXED
FXED bianet Figure 11 Planet Figurs 12
FOLLOWER

ECCENTRIC
(external)

FIXED ’
(ning) Flanet Figure 30

Standard Planet Layouts Available in GearTeq

Cycloid Gear Sets

Cycloidal gear sets are very high ratio assemblies. Ratios between
30:1 and 350:1 are obtainable.

To create a cycloid (cycloidal) gear set, use the Add Planetary Set
module. Select ‘Figure 30" which will create an internal and
external gear set. The default values are for a set with a ratio of
99:1. The number of teeth for the ring gear is 100 and the external
gear is 99. The Ring plus is set to 0 and cannot be changed. The
number of planets is set tol and should not be changed.

The default addendum modification coefficient is —0.450 for both
components. After accepting the settings ‘Zoom Area’ the tooth
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mesh at the 3:00 position. You will notice that the teeth are not in
contact. This is NORMAL.

% GearTeq - [ Planei_Revolving Driver01* in Figure 30*]

File CAD View Insert Mew Component Tools Help

e+ NP HF EEFISAEOL BE DO 2 @FEE

= Fling_Gear_Fixed0r
Planet_Pievolving_Driver(i

2= 41 |Planet_Revolving_Driver01 =

E a Standard -
Coefficient_Adder 1.00000

Cosfficient_Clear: $.25000
Coefficiert_Clears 0.0000in
Coefficiert_Filet  0.30000
External_lnternal_ External
Gear_Standard  Coarse_Piteh_Invo
Manufacturing_tle Hobbing

Mame Planet_Revolving,_|

El b Part Modeling
Part_Color Il Black
Teeth_To_Pattern All
Units Inches
E ¢ Pitch
Circular_Pitch 0.3142in
Muaciular 254000
Mormal_Module  2.54000
Pitch_Diametral ~ 10.00000 j

Gear_Standard
Set the AGMA, DIN, JS, PGT or ather
stendards for the component

Ia—1] 2

Planet_Revolving_Driver0l, x:3.6380in y:-3,3257in r:4.9290in d:9.8581in  EW'=0.0 NS:=0.0

Zoom the area where the line of action intersects the teeth. Notice
the contact for the gear teeth. The corresponding contact for the
other side of the tooth is vertical of this position. The default
backlash is 0.000, which can be changed to suit the application.

The carrier plate is created by the CAD system. The offset of the
eccentric should be equal to the center distance displayed for the
external component. It is up to the designer to select the best
method to tie the external component to an output device, such as a
plate. This plate may contain a number of protrusions, such as cam
followers, which roll in the same number of holes in the external
component. The size of these holes should be equal to the
diameter of the follower plus twice the eccentric dimension.

The output plate is concentric to the input of the eccentric and ring
gear.
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Tools
Copy Hub First Side
Clicking “Copy Hub First Side*copies the hub first side data to the
copy hub clipboard for pasting to the second side hub or to either
side of other components.

% GearTeq - [ Ring_Gear_Fixed01* in Figure 5* ]

I Paste ko Hub First Side
Planet_Carrier_Driver01 <0 Paste ko Hub Secand Side
=1+ Sun_Followveer07 <0 Swap Hub Sides

=1 Planet_Revolving_Follower(1 <0
—I- Planet_Follower02< 05 Animation Speed 4
Ring_Gear_Fixed01<0: | « Reverse Animation Direction

%: ’_H, |Ring_Gear_Fi}{edEl'] <= Create a Data Sheet For active component 3 /
- il [ 3

Mate_Type Gear Create an Involute - file Q
Mating_Componert Planet_Folloy  Rglance Addendum Maodification (spur set).,. (\““
RFh .00 e
¥_Detta 2.7000in Reset OverfUnder Pin Measurement b
¥ _Defta 0.0000in Reset Chordal Measurement
Z_Distance 0.0000in L

Bl m Material Properties Standard Spur Gear Sizing
Compressive_Yield_Strer 1T0000 COptions. ..

Material Steel_11H |

|

Copy Hub Second Side
Clicking “‘Copy Hub Second Side’ copies the hub second side data
to the copy hub clipboard for pasting to the first side hub or to
either side of other components.

% GearTeq - [ Ring_Gear_Fixed01* in, Figure 5* ]
File CAD  Wiew Insert New Component BGEEN Help

A ALL R

= Azzembly: Figure B
Planet_Carrier_Ciriver01 <0

@

—I- Sur_Follower01 <EI_> Swap Hub Sides
= Planet_Revolving_Follower(1<0;
= Planet_Follower0z< 0 Animation Speed 3

Ring_Gear_Fixed1<0: | w Reverse Animation Direction

g: ‘,H, |Ring_Gear_Fi}{edD1 <0= Create a Data Sheet for active component /
Mate_Type Gear Create an Involute -y file 4 ;
Mating_Componert Planet_Follov  Rslance Addendum Madification (spur set)... &
FFh .00 e
¥_Delta 2.7000in Reset OwerfUnder Pin Measurement b
Y _Delta 0.0000in Reset Chaordal Measurement
I_Distance $.0000in

~ Standard 5 et Sizi

El m Material Properties ANAAIT SPur LEar iZing

Compressive_Yield_Strer 170000 Cpkions. ..

Material Steel_11H |

(&
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Paste to Hub First Side
Clicking “‘Paste to Hub First Side’ pastes the data stored in the hub
copy clipboard to the hub first side of the current active
component.

% GeanTeq - [ Ring_Gear_Fixed01* in Figure 5*]

File CAD View Insert Mew Component

| @

Copyright 1998-2006 Camnetics, Inc.

cRUeMIeQ

nbly; Figure 5
Planet_Carrier_Ciriver01 <0
=I- Sun_Follower01<0x
—|- Plaret_Revolving_Fallower01<0]
= Planet_Follower02< 0
Ring_Gear_Fixed01<0: |

2= 4l |Ring_Gear_Fixech1 <0=

Mate_Type Gear
Mating_Component Planet_Follov
RPM 0.00

H_Delta 2. T000In

Y _Detta 0.0000in

I _Distance 0.0000in

El m Material Properties
Compressive_Yield_Strer 170000
Material Steel_11H

Paste to Hub Second Side

Swap Hub Sides

animation Speed 3
Reverse Animation Direction

Create a Data Sheet for active component #
Create an Involute X-v file 3

\ =
) -

Bialance Addendum Modification {spur set).., '?\‘*-
Vs

Reset Cverflnder Pin Measurement
Reset Chordal Measurement

Standard Spur Gear Sizing

Options. ..

Clicking “‘Paste to Hub Second Side’ pastes the data stored in the
hub copy clipboard to the hub second side of the current active

component.

% GearTeq - [ Ring_Gear_Fixed01* in Figure 5* ]

Filz CAD  View

cRUSeMIeq

Insert Mew Component

—|- Azzembly: Figure &
Flanet_Carrier_Driver01 <0
=1 Sun_Follower01<0x
=I- Planet_Revolving_Follower01 <0
—I- Planet_Follower02< 0>
Ring_Gear_Fied01<0: | w

2= 8l |Ring_Gear_Fi}{ech1 <0=

Mate_Type Gear
Mating_Component Planet_Follov
RPM 0.00

H_Delta 2. T000in

Y _Detta 0.0000in
Z_Distance 0.0000in

El m Material Properties
Compressive_Yield_Strer 1T0000
Material Steel_11H

WWW.camnetics.com

G EN Help

Copy Hub First Side
Copy Hub Second Side

| &

Animation Speed 3
Reverse Animation Direction

Create a Data Sheet For active component # /
Create an Invaolute X-v fila r
5
Balance Addendum Madification (spur set)... \'{‘*
ey

Reset Ower/Under Pin Measurement
Reset Chordal Measurement

Standard Spur zear Sizing

Opkions...
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Swap Hub Sides
Clicking “‘Swap Hub Sides’ swaps the hub data of the two sides for

the current active component.

& GearTeq - [ Ring_Gear_Fixed01* Figure 5® ]

File CAD View Insert Mew Component Help
& @ u & H % é’ % Copy Hub First Side @
Copy Hub Second Side L
= Assembly: Figure & Paste to Hub First Side
Planet_Carrier_Driver01 <0 Pt -

=1+ Sun_Followveer07 <0
=1 Planet_Rewvolving_Follower(ts

= Planet_Follower02< 0
Ring_Gear_Fixed01<0: | « Reverse Animation Direction

%: ’_H, |Ring_Gear_Fi}{edEl'] <= Create a Data Sheet For active component 3 /
- Fil 3

Mate_Type Gear Create an Involute - file Q
Mating_Componert Planet_Folloy  Rglance Addendum Maodification (spur set).,. (\““
RFh .00 e
¥_Detta 2.7000in Reset OverfUnder Pin Measurement b
v _Delta 0.0000in Reset Chordal Measurement
Z_Distance 0.0000in L

Bl m Material Properties Standard Spur Gear Sizing
Compressive_Yield_Strer 1T0000 COptions. ..
Material Steel_11H | +

-

Animation Speed
Animation Speed sets the animation speed for the simulation. The
slower the speed the finer the angular steps in the simulation.
Select between Very Fast, Fast, Medium, Slow and Very Slow.

% GearTeq - [ Ring_Gear_Fixed01* in Figure 5* ]

File CAD  Wiew Insert Mew Component SEEs=N Help
@ ‘-'—E ll-f.’: Copy Hub First Side @ '&b @
t u H 3 % Copy Hub Second Side I ‘{:}’
28 ~.ssemhbly: Figure 5 Paste to Hub First Side
Flanet_Carmer_Diiver0l <0z Paste ta Hub Second Side
=1 Sur_Follower01 <0 Swap Hub Sides
=I- Planet_Revolving_Follower1 <0 e
=1 Planet_FollowerD2<0: Wery Fast .
Ring_Gear_Fixed01<0: | Fast JF'\J‘\
g: ﬁl |Ring_Gear_Fi}{edD1 <0= Create a Data Sheet For active component ¥ %
-4 Fi »
Mate_Type Gear Create an Involuke - file Very Slow
Mating_Component Planet_Follov  Balance addendum Modification (spur set)... l?\-‘*-'
FPM .00 B
¥_Detta 2.7000in Reset Overf/Under Pin Measurement n
Y _Defta 0.0000in Reset Chordal Measurement
I_Distance $.0000in
~ Standatrd 5 et Sizi
El m Material Properties AnAard Spur Lear Sizng )
Compressive_Yield_Strer 170000 Options. .. )
Material Steel 1141 [ - 4
g I
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Reverse Animation Direction
Clicking ‘Reverse Animation Direction’ reverses the direction of
the simulation.

% GearTeq - [ Ring_Gear_Fixed01* in Figure 5* ]

File CaD Wiew Insert Mew Component

ceRLGeNSe

B8 &zzembly: Figure 5
Flanet_Carrier_Driver1<0>
= Sun_Follower01 <0
-1 Planet_Revolving_Follower01<0;
—|- Planet_FollowerD2< 0>
Ring_Gear_Fixed(1<0: |§¥]

2= 4| |Ring_Gear_Fixed1<0>

Mate_Tvpe Gear
Wating_Componernt Planet_Follov
RPM .00

H_Deta 2.T0N

Y _Dela 0.0000in
Z_Distance 4.0000in

E m Material Properties
Compressive_Yield_Strer 170000
Material Steel_1141

Copy Hub First Side

Copy Hub Second Side
Paste to Hub First Side
Paste to Hub Second Side
Sweap Hub Sides

| @

Animation Speed

Reverse Animation Cirection

Create a Data Sheet for active component

-

N

Create an Involute 2-Y file
Balance addendurn Modification {spur set)...

Reset OverfiUnder Pin Measurement
Reset Chordal Measurement

Standard Spur Gear Sizing

Cptions. ..

Balance Addendum Modification...
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 m

odification coefficient can be

Copyright 1998-2006 Camnetics, Inc.

automatically estimated. The addendum modification coefficients
for the current component and its mating component can be
balanced by the following formula:
x1=1/3*(1-1/u)+(x1+x2)/1+u

where u is the gear ratio

x1 and x2 are the addendum maodification coefficients of the pinion
and the gear, respectively. The pinion is the gear with the lesser
number of teeth.

&

Addendum Modification Coefficients

Sum of Addendumn
Modification Coefficients: 0.5000

Finian Gear
[ 0.3193 | 0.1807
I N I
Auto Adjust | Cancel Accept
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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 Cancel button to restore the original values and close the
window.

Click the Accept button to use the values and close the window.

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.

% GearTeq - [ Ring_Gear_Fixed01* in Figure 5* ]

File CAD  Wiew Insert Mew Component BEEEN Help
. = = Copy Hub First Side '&b
t @ u‘ w H 3 et % Copy Hub Second Side @I ‘{i}’ @
S #ssembly: Figure & Paste to Hub First Side

Flanet_Carmer_Diiver0l <0z Paste ta Hub Second Side

= Sun_Followerd <0 Swap Hub Sides
=I- Planet_Revolving_Follower1 <0

= Planet_Follower02<0: Animation Speed

Ring_Gear_Fixed(1<0> | » Reverse Animation Direction

2= 4| |Ring_Gear_FixedD1<0=

Create a Daka Sheet For active component
Create an Involute X-¥ file

Mate_Type Gear
Mating_Component Planet_Follov  Balance addendum Modification (spur set)... &
FPM .00 B
¥_Detta 2.7000in Reset OverfUnder Pin Measurement ¥
Y _Defta 0.0000in Reset Chaordal Measurement
I_Distance $.0000in
~ Standatrd 5 et Sizi
El m Material Properties AnAard Spur Lear Sizng
Compressive_Yield_Strer 170000 Options. ..

Material Steel_11H |

(&

30 Copyright 1998-2006 Camnetics, Inc.  www.camnetics.com GearTeq




I Spur03.txt - Notepad
File Edit Format ‘iew Help
Name: spur(3
Path:
pate:
Time:
SYMBOL | VALUE| UNMIT| TERM
Coarse_Pitch_Involute_25deg standard
Pdn 8.000000 Mormal Diametral Pitch
pd 8. 000000 Diametral pitch
3.175000 Mormal Modular Pitch
m 3.175000 Modular pPitch
on 25.0000 deg normal Pressure angle
o 25.0000 deg Pressure Angla
0.0000 deg Helix angle
my 0.3929 rRatio, 1:x
C 2.4518 in Center Distance
mMa, 0.2368 in Approach Length
MR 0.24386 in Recess Length
mp 1.3577 Contact Ratio
Hp 11 Humbher of Teeth
op 1.3750 in pitch Diameter
opn 1.3750 in pitch Diameter, mormal
do 1.6536 in Major Diameter
dr 1.0911 in Minor Diameter
a 0.1393 in Addendum
b 0.1420 in Dedendum
0.11428 Addendum mModification Coefficient
0.0143 in Addendum Modification
db 1.2462 in Base Diameter
dbn 1.2462 in Base Diameter, Mormal
ht 0.2813 in whole Depth
[ 0.3927 in Circular Pitch
pn 0.3927 in Circular pitch, mormal
0.0375 in Fillet Radius
B 0.0000 in Backlash
t 0.20967 in Tooth Thickness
th 0.20067 in Tooth Thickness, mMormal
F 0.7500 in Face width
size Between Pins
clw 0.2160 in Pin Diameter
M 1.6794 in Measurement over Pins
1.6710 in Measurement over Pins-Minimum
Chordal over Teeth
Humber of Teeth to Gage over
0. 0000 in Chordal Measuramant
Acma Quality Class
0.0032 in Max Runout
0.00099 in Pitch variation
0.0013 in profile Tolerance
0 in Tooth Alignment Tolerance
0.0026 in Total Index Tolerance
0.0062 in Total Composite Tolerance
0.00500 in Tooth Thickness Tolerance
£
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Sample of a data sheet created as text file
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Create an Involute X-Y file
This option is only available for spur gears and splines.

Excel file
Clicking “Excel file’ creates an X-Y file of the points along
the involute tooth in Microsoft Excel, if available.

Text file
Clicking “Text file’ creates an X-Y file of the points along
the involute tooth in Microsoft Notepad, if available.

Comma Separated Values (CSV) file
Clicking *Comma Separated Values’ creates an XYZ file of
the points along the involute tooth in Microsoft Notepad, if
available. The Z column will have a 0.000 value.

% GearTeq - [ Spur02* in Mot Saved* ]
File CAD Wiew Insert Mew Component BIGEEM Help

% e u & w ’ é % Copy Hub First Side @I®5 «@_, @

Copy Hub Second Side
Paste ko Hub First Side
= Spurli <> Paste to Hub Second Side
Spuliz2< s aoo S16. 66E

Swap Hub Sides

le for this actiwe
Animation Speed 3

Reverse Animation Direction

j; 4] |Spurl2=0= Create a Data Sh

5 a Standard Create an Invo
Coefficient_Addencum  1.00000
Coefficient_Clearance 0.25000
Coefficient_Clearance_% 0.0000in Reset OwerfUnder Pin Measurement
Coefficient_Fillst 0.30000 Reset Chordal Measurement:
External_Internal_Rack  External

ctive component

Balance Addendum Maodification {spur set). ..

Standard Spur Gear Sizing

Gear_Standard Coarse_Pitch

Manutacturing_Method  Hobbing options...

Mame_Component Spurf2<p- |
B Spur03.txt - Notepad (=1 E3]
Fie Edt Format View Help
0.79594016 -0.2110224 ~

0.7725798 -0.1748711
0.7591538 -0.1590692
0.7458577 -0.1447362
0.7327925 -0.131829
0.7200556 -0.1202986
0.7077405 -0.1100003
0.6959367 -0.1011441
0.6847289 -0.09330452
0.6741971 -0.08677136
0. 6644164 -0.08119974
0.6554564 -0.07660044
0.6473814 -0.0728903
0.6402457 -0.06068247
0.6341138 -0.06778679
0.6290203 -0.06621014
0.6250052 -0.06515681
0.6221144 -0.06452885
0.6119659 —-0.06302807
0. 6066451 -0.06201492
0. 6014694 -0. 06080133
0.5984357 -0.05938172
0. 5915405 —0.05774766
0. 58567804 -0.05588727
0.5821527 -0.05378442
0.53776562 -0.05141794 v

Sample of an XY file created as a text file

Create a DXF File
Depending on the type of active component, the Create a DXF file
menu command can create a DXF file of the revolve geometry or
the tooth cut entities. A message box will allow the user to open
the file in the default DXF program.
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Create a XYZ Surface File

GearTeq can create a XYZ surface file of points in 3d space that

are used to create the loft t

ooth cuts of spur/helical, bevel and

worm wheels. For spur/helical gears, a crowning drop must be
specified otherwise the tooth cut is a simple extrusion.

Reset Over/Under Pin Measurement
Clicking ‘Reset Over/Under Pin Measurement’ resets the

over/under pin diameter if

the user has manually changed the

value. The over/under measurements are updated accordingly.

& GearTeq - [ Spur02* in Not Saved* ]

File CAD Yiew Insert New Component

cRUSeMIeq

B8 Azzembly: Mot Saved
—I- Spur01<0>
Spur02< 0

2= 4| |spurnz<n>

El a Standard
Coefficient_Addendum  1.00000
Coefficient_Clearance 0.25000
Coetficient_Clearance_d d.00 001
Coetficient_Fillet 0. 30000

External_lrternal_Rack  External
Gear_Standard Coarse_Pitch
Manufacturing_Method  Hobbing

Mame_Component Spurdz<i>

Reset Span Measurement

G EN Help
Copy Hub First Side @
Copy Hub Second Side |
Paste ko Hub First Side
Paste ko Hub Second Side hoo
Swap Hub Sides
le 1

Animation Speed 3
Reverse Animation Direction

Create a Data Sheet For active component #
Create an Invaolute X-v fila r

Balance Addendum Madification (spur set). ..

rflUnder Pin Measurement
Reset Chordal Measurement

Standard Spur zear Sizing

Opkions...

Clicking ‘Reset Span Measurement’ resets the number of teeth to

gage over if the user has manually changed the value. The span
measurement is updated accordingly.
i& GearTeq - [ Ring_Gear_Fixed01* in Figure 7% ]
File CAD View Insert New Component | Tools | Help
% @ u & H , ‘% % q Copy Hub F|rstS|de. 4}_
- Assembly: Figure 7 Copy Hub Second Side
i Planet_Carier_Follower(1<0> Paste to Hub First Side
R T ) Paste to Hub Second Side
=- P!anet_RevoI\rlng_FoIIowerﬂ‘I < ) ;
& Planet_Followerl12<0> Swap Hub Sides
i Ring_Gear_Fixed01<0> X X
Animation Speed 3
Reverse Animation Direction
g: Al |Ring_Gear_FixedU1<[]> Create a Data Sheet for active component »
o — Create an Involute X-Y file »
% _Absolute  LLOULU
*_Delta 3.2000in Balance Addendum Modification...
Y_Absolute 0.0000 —
_Delta 0.0000in Reset in Measurement N\t
Z_Absolute -1.0000
Z_Distance . in < Reset Span Measurement
El m Material Properties Company Standards v
Compressive Yield_Strenc 0
Material - Standard Spur Gear Sizing
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Company Standards

Company Standards allows the user to configure up to three
different company standards.

% GearTeq - [ Spur01 in SampleSet ]

Flle CAD Wiew Insert Mew Component BEEES Help

2 2 Copy Hub First Side 47
ee u@“ v tﬁ% Copy Hub Second Side @Iﬁ‘é’@ @ @ @ @ ﬁ
#)- Assembly: SampleSet Paste to Hub First Side I
Paste to Hub Second Side poo 1000

Swap Hub Sides

Animation Speed 3

A, i
Rewverse Animation Direction (g\ 3 138

%; 2 Create a Data Sheet For active component ¥
= nEianaard Create an Involuke X-Y file 3
Coetficient_Addendum  1.00000 Balance Addendum Modification {spur set)...
Coefficiert_Clearance  0.25000
Coetticient_Clearance_4A 0.0000in Reset Over/Under Pin Measurerent
Coetficiert_Fillet 0.30000 Reset Chordal Measurement
| q
External_Internal_Rack  External =
7 i Company Skandards Jefi ompary Skandar
Gear_Standard Coarse_Pitch SHiliey St [.""”' z mpany =‘|"=“ 1
Manufacturing_Method  Hobbing Standard Spur Gear Sizing !ne ompany Staool
Mame_Component Spurd1<e> Define Comparty Standard #3
T ki [
B l PHELe - | Backup All Company Standards B
E b Part Modeling Rt
Part_Color B Gray Restore or Import Company Standard #1
Teeth_To_Pattern Al Restore or Import Company Standard #2

Units Inches Restare or Impart Company Standard #3
E ¢ Piteh - ==]

Select one of the three company standards to load it into the
property grid. Make any changes to the standard and then use the
component selector to switch back to a component.

& GearTeq

File ©CaD Yiew InsertMew Component Tools Help

CERUSCHWIEeD B 1 «» ),

nbly: SampleSet
= Spur0l<0x SpUro1<0-
= Spurd2« 0>
Spur01<1:
—|- SpurD2< 1>
Spurl3<0>

Mo warnings

2= 4] |spunto= |
= a Standard
Coefficient_Addendum 1.99000
Coefficient_Clearance 0. 35000
Coefficient_Clesrance_Addtional 00000
Coefficient_Fillet 0.25000

=l fPressure Angles
Pressure_Angle_Rormal 22.5000eg

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

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.
Standard
Standard is a read only display of which standard is being
edited.
Pressure Angle Normal

Pressure Angle Normal defines the pressure angle for the
standard.
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Backup All Company Standards
Backup All Company Standards allows the user to backup the
company standards in a location that will not be destroyed when
removing or installing a new version of GearTeq. This can also be
used to store the standards so that other users can have access to
them.

% GearTeq - [ Spur01 in SampleSet ]
File CAD Wiew Insert Mew Component BEGES Help

&eu@“’é% Copy Hub First Side @Iﬁ'@@ @@@@@ﬁ

Copy Hub Second Side

+ - Assembly: SampleSet Paste to Hub First Side |
Paste to Hub Second Side poo 1000
Swap Hub Sides |
Animation Speed [ _\I.\M P
Reverse Animation Direction /I?E AT
Je for thisdactive compo }It. L6
Create a Daka Sheet for active component ¥ + @ - ’-—
=1 m Stenaard Create an Involute -V File 3 % . -:1-.. i
Coefficient_Addendum  1.00000 Balance Addendurn Modification {spur set)... \ L] <Y
Coetficient_Clearance 0.25000 LZ/D vi;{’
Coetficiert_Clearance_a 0.0000in Reset Overjlnder Pin Measurement )
Coetficiert_Fillet 0.30000 Reset Chordal Measurement 3 ]
1 1
External_Irternal_Rack — External
= = Company Standards
Gear_Standsrd Coarse_Pitch Company Standard: ge:!ne Enmpany gtan;ar: :1
Manufacturing_Method  Hobbing Standard Spur Gear Sizing Sne. Sompan’y St
Mame_Component Spurdi<o= = &
0 Opti oo
: ; bR Backup Al
E b Part Modeling ; <
Part_Color B Gray Esbere-ar Import Compan: artd .
Teeth_To_Pattern Al Restore or Impart Company Standard #2
Units: Inches Restore or Import Company Standard #3
E ¢ Pitch - ==]

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

5 GearTeq - [ Spur01 in SampleSet |
File CAD View Insert New Component [EBEN Help

&@u@“,@% Copy Hub First Side @I&b*}'@ @@@@@ﬁ

Copy Hub Second Side

(4] Assembly: SampleSet Paste to Hub First Side
Paste to Hub Second Side
Swap Hub Sides

Animation Speed 3 ; r\M ;
Reverse Animation Direction éj\ % o2
EE ) Spuill] <0 Create a Data Sheet for active component — » g L
Bl a Standard Create an Involube X-Y file i % - 2.
Coefficient_Addendum  1.00000 | Balance Addendum Modification {spur set). .. _ 4 EeT VYo
Coefficient_Clearance  0.25000 szsl/ s ‘%;{.
Coefficient_Clearance_A&: 0.0000in Reset Overflnder Pin Measurement s
Coefficient_Fillet 030000 Reset Chordal Measurement ]

External_Internsl_Rack  External I
Gear_Standard Coarse_Pitch’
Manufacturing_Method  Hobbing Standard Spur Gear Sizing
Mame_Component Spur0i<0> |-

Define Company Standard #1
Define Company Standard #2
Define Company Standard #3

Options... Barckup &

El b Part Modeling

Part_Color B cray andard #1
Teeth_To_Pattern All ore or Import Company Standard #,
Units: Inches Restore or Import Company Standard #3

B ¢ Pitch T ==
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Standard Spur Gear Sizing
Standard Spur Gear Sizing loads the spur gear sizing module into
the property grid.

i GearTeq - [Standard Spur, Gear Sizing]

File <CaAD “iew Insert Mew Component Tools Help

cGUeHIeD B 1 «» - 3BIOS

| <Ingert a new component of open a file:

= 4 [

Bl Spur_Gear Sizing for Standard Tooth Forms:
a_Diametral_Pitch_P 10.0000
b_Mocule_h 2,5400
c_Gear_Reduction_Ratio_mg 2.25000
d_Finion_Torcue_inlbs 1300 in-lbs
e_Pinion_Targue_ftlhs 108.3 ft-lbs
f_Pinion_Torgue_Rm 146.9 Hm
g_Load_Factor_i 1.400
h_Materisl_Hardness_Bhn 340.000
i_Material_Factor_km 0.600
j_Pressure_Angle 20,00
k_Dedendum_Factor_Ko 1.25

Spur Gear Sizing for Standard Tooth Forms

Spur0z, xi-1.0114in y:1.4457in r:1.7644in d:3.5288i0  EW:=330.0 NS:=330.0

The user input parameters are:
a) Diametral pitch P
b) Module M
c) Gear reduction ratio mg, must be greater or equal to 1.0
d, e, f) Pinion torque, in-1bs, ft-Ibs or Nm
g) Load factor K
h) Material hardness Bhn, Brinell hardness number, the
material must be steel
i) Material factor Km, 0.6 for through-hardening steels, 0.9
for case-hardening steels
J) 20 or 25 degree pressure angle
k) Dedendum factor Ko, values of 1.25 or 1.35 are allowed
1) Fillet coefficient rf, Assumed to be 0.30 or 0.21 for 25
degree pressure angle with 1.35 dedendum factor gears
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The calculated values are:
m) Pinion Pitch Diameter
m) Pinion, suggested number of teeth
n) Gear Pitch Diameter
n) Gear, suggested number of teeth
0) Calculated Gear Ratio
p) Calculated Face Width
q) Calculated Center Distance

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

Options...
The Options settings are made available through the GearTeq
menu item Tools>Options.

% GearTeq

File CAD ‘“iew Insert New Component Tools Help

LU Ie ® 1w L@EOES

+ Azzembly SampleSet

:, 4] ‘Spulﬂkﬂ) j Spuroz<o:

EliGearTeq Settings Ne warna
Animation_Speed Medium
Collapse _Grid_on_Startup False
Color _Active_Component - Blue
Color_Back_Ground 1 wmite
Color_Base_Line - Brown
Color_Base_Line_Irtensity Light
Color_Detautt B Gray
Colar_Pitch_Line I Brown
Color_Pitch_Line_Intensity Light
Decimal_Places Hormal
Default_Bore_Size 0.5000in
Default_Units Inches
Imzge_Guality HighQuality
Ling_teight Hormal
Mouse_Drag_Speed Medium
Mouse Wheel_Direction Hormal
Mew Version_Check_on_Startup True
Shaded_Display_Mear_Side Light_Shading
Show_assembly_Readout True
Show_\Warnings_Readout True
Show_xY_Readout True
Spin_Increment 15

3 Settings, Bevel
Face_Wicth_Loft_Factor 1.20

3 Settings, CAD
CAD Wersion Last_Session
Constrain_Inwvolte_Sketch False
Display_Annotations_in_Upper_Case True

[ Settings, Spline
Component_Creation_External_Tooth_Thickness  Use_Average_Actual_Tooth

Component_Creation_Internal_Space_Width Use_Average_Actual_Space
Component_Creation_Major_Diameter Use_Average_Major_Diame
Component_Creation_Minor_Diameter Use_Average_Minor_Diame
[ Settings, Spur
Showw_Hob_Tip_on_Racks False
Show_Line_of_&ction True
Show_Cwer_Under_Pins False
GearTeq Settings

Spur03, x:-1.1801in :6.0850in 6. 1984n d:12.3968in  EwW:=0.0 NS:=0.0
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Help
GearTeq Help Topics
Clicking ‘GearTeq Help Topics’ opens the GearTeq help topics.

GearTeq Quick Start Guide
Clicking ‘GearTeq Quick Start Guide’ opens a PDF of the quick
start guide. Adobe Acrobat must be installed on the computer.

Registration...
Clicking ‘Registration’ loads the registration information into the
property grid.

Create Email with registration information
Clicking “Create Email with registration information’ opens the
default email with the information specified.

License
Clicking ‘License’ opens Notepad with the license agreement.

Check for Updates
Check for Updates will check the Camnetics’ web site for a newer
version of GearTeq. A message box will tell the user whether a
newer version is available or not. The new version will not be
downloaded or installed.

About GearTeq...
Clicking *About GearTeq...” opens the About window. Camnetics
addresses are listed along with a link to the web site. The version
of GearTeq that is installed is displayed.
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Options
The Options settings are made available through the GearTeq menu item
Tools>Options.

GearTeq Settings
Animation Speed
Animation Speed sets the animation speed for the simulation.
Slower speed settings will produce finer steps in the simulation.
Select between Very Fast, Fast, Medium, Slow and Very Slow.
This value is saved as a default for the next time GearTeq is
started.

Collapse Grid on Startup
Collapse Grid on Startup defines whether the property grid should
be collapsed on startup. This value is saved as a default for the next
time GearTeq is started.

Color Active Component
Color Active Component defines the color of the active
component. If the color is set to transparent, then the component
color will be used. This value is saved as a default for the next time
GearTeq is started.

Color Back Ground
Color Back Ground defines the color to be used as the background
on the GearTeq drawing window. This value is saved as a default
for the next time GearTeq is started.

Color Base Line
Color Base Line defines the color used to display the base line in
the GearTeq window. This value is saved as a default for the next
time GearTeq is started.

Color Base Line Intensity
Color Base Line Intensity defines the intensity of the color used to
display the base line in the GearTeq window. This value is saved
as a default for the next time GearTeq is started.

Color Default
Color Default defines the color of a new component. This value is
saved as a default for the next time GearTeq is started.

Color Pitch Line
Color Pitch Line defines the color used to display the pitch line in
the GearTeq window. This value is saved as a default for the next
time GearTeq is started.

40 Copyright 1998-2006 Camnetics, Inc.  www.camnetics.com GearTeq




Color Pitch Line Intensity
Color Pitch Line Intensity defines the intensity of the color used to
display the pitch line in the GearTeq window. This value is saved
as a default for the next time GearTeq is started.

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 Bore Size
Default Bore Size defines the default diameter size of the bore for
a new GearTeq component. This value is saved as a default for the
next time GearTeq is started.

Default Units
Default Units defines the units (inches or millimeters) to be used

when creating a new GearTeq component. This value is saved as a
default for the next time GearTeq is started.

Image Quality
Image Quality defines the image quality of the components that are
displayed in the GearTeqg window. This value is saved as a default
for the next time GearTeq is started. The image quality options are:
High Speed
High Quality
Anti Alias

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

Line Weight
Line Weight defines the thickness of the lines used to draw the
components in the GearTeq window. This value is saved as a
default for the next time GearTeq is started.
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Mouse Drag Speed
Mouse Drag Speed defines the impact of mouse movements in
conjunction with the Drive and Rotate the View toolbar controls.
This value is saved as a default for the next time GearTeq is
started.

Mouse Wheel Direction
Mouse Wheel Direction determines the zoom direction when
zooming in or out in the GearTeq display window.

Shaded Display Near Side
Shaded Display Near Side defines the intensity of shading, if any,
on the near side surface of the components in the GearTeq
window. This value is saved as a default for the next time
GearTeq is started.

Show Alerts Readout
Show Alerts Readout defines if the alert text will be displayed in
the upper left hand corner of the drawing screen. This value is
saved as a default for the next time GearTeq is started.

Show Assembly Readout
Show Assembly Readout defines if the assembly list will be
displayed in the upper left hand corner of the drawing screen. This
value is saved as a default for the next time GearTeq is started.

Show XY Readout
Show XY Readout defines if the XY readout will be displayed in
the status bar at the bottom of the GearTeq window. This value is
saved as a default for the next time GearTeq is started.

Spin Increment
Spin Increments defines the angle of increment when clicking on
the simulation toolbar’s forward and back buttons. Integers
between 1 and 30 are valid. This value is saved as a default for the
next time GearTeq is started.

Settings, Bevel
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.
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Tooth Cut Loft Factor, 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.

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

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

Display Annotations in Upper Case
Display Annotations in Upper Case determines if annotations
created in CAD are all upper case or a mix of case. This value is
saved as a default for the next time GearTeq is started.

Template File for Assembly
Template File for Assembly displays the template file to be used
when creating a new assembly document in CAD. This is a read-
only value. Set the location and name of the template file in the
GearTeq menu item CAD>Assembly Template File... This value
is saved as a default for the next time GearTeq is started.

Template File for Component
Template File for Component displays the template file to be used
when creating a new part document in CAD. This is a read-only
value. Set the location and name of the template file in the
GearTeq menu item CAD>Component Template File... This value
is saved as a default for the next time GearTeq is started.

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 GearTeq is started.
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Settings, Spline
Component Creation, External Tooth Thickness
Component Creation External Tooth Thickness defines how to
create the tooth thickness of external splines when creating a CAD
model. This value is saved as a default for the next time GearTeq
is started.

Component Creation, Internal Space Width
Component Creation, Internal Space Width defines how to create
the space width of internal splines when creating a CAD model.
This value is saved as a default for the next time GearTeq is
started.

Component Creation, Major Diameter
Component Creation, Major Diameter defines how to create the
major diameter of splines when creating a CAD model. This value
is saved as a default for the next time GearTeq is started.

Component Creation, Minor Diameter
Component Creation, Minor Diameter defines how to create the
minor diameter of splines when creating a CAD model. This value
is saved as a default for the next time GearTeq is started.

Create Expanded Data Sheets
Spline data sheets created with the Create Expanded Data Sheets
option set to true will include additional properties not normally
included with a spline data sheet. Additional data included:
Addendum, dedendum and fillet coefficients
Addendum and dedendum
Fillet radius
Circular pitch
Face width
This value is saved as a default for the next time GearTeq is
started.

Settings, Spur
Show Hob Tip on Racks
Show Hob Tip on Racks defines if the hob tips should be displayed
on all racks. This value is saved as a default for the next time
GearTeq is started.

Show Line of Action
Show Line of Action defines if the line of action should be
displayed on spur gear pairs with gear mates. This value is saved
as a default for the next time GearTeq is started.
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Show Over Under Pins
Currently this is unused. This value is saved as a default for the
next time GearTeq is started.
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Assemblies
Assemblies contain a collection of assembly positions (AP) and planetary
information should the assembly consist of a planetary gear set. Each Assembly
has two categories, General and Planetary Gearing Data.

General Category
Name Assembly
The Name Assembly property contains the name of the assembly and is
also used for the file name.

Path Assembly
Path Assembly displays the computer path for the assembly file.

Planetary Gearing Data

Mode Planet
Planet Mode as defined in Machinery’s Handbook. Modes 1, 2, 5
through 12 are available. This is a read only property that can be
set only by using the insert New Planetary Set wizard.

Number of Planets
Number of Planets defines the number of planets in the set. There
are a finite number of positions for planets running inside of ring
gears. The possible positions equal the number of teeth in the ring
and the sun gear. GearTeq displays the angular positions of the
planet to the closest position evenly divided in 360 degrees.

Planet 1
Every planetary set has a planet 1 component. This is a read only
property created in the Insert New Planetary Set wizard.

Planet 2
Only planetary arrangements 5 through 8 have a second planet
component. This is a read only property created in the Insert New
Planetary Set wizard.

Planet Carrier
Every planetary gear set has a planet carrier.

Planet Positions
Planet Positions displays the angular positions of the planets to the
closest position evenly divided in 360 degrees. There are a finite
number of positions for planets running inside of ring gears. The
possible positions equal the number of teeth in the ring and the sun
gear. This is a read only property that is updated if the number of
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teeth of any of the planet components or the number of planets

change.

Ring
Every planetary set has a ring component except arrangement 1.
This is a read only property created in the Insert New Planetary Set
wizard.

Sun

Every planetary set has a sun component except arrangements 2
and 30. This is a read only property created in the Insert New
Planetary Set wizard.
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Assembly Positions (AP)
Assembly positions (AP) determine the location and type of mating for each of
the components. The APs also contain information about mating sets of
components. For example, the center distance will displayed for a set of spur
gears. An assembly may contain any number of APs with each AP specifying the
same gear component. Each AP could specify a different method for controlling
the center distance.

There are two ways to activate an AP and have its properties displayed in the
property grid. The APs are listed in the component select drop down box that is
just above the property grid. Each AP is proceeded by a <XYZ> designation.
Drop down the list and click on the desired AP. The second method for selecting
an AP is to click on the AP listed in the assembly tree view, then right click on the
item to drop down a menu, which will allow the selection of the assembly,
component or the AP.

Each AP has a set of categories. What categories are used depends on the type of
component that is selected for that AP.

a General - Assembly Position
Component at this Location
Click this box to open a drop down list of the components in the
assembly.

Name Position
The name of this position used in the Component Selector and the
Assembly Tree. Other positions can also specify this position as
their Assembly Mating Position.

b Mating Component
Gear Ratio
Gear Ratio is the rotational ratio between a parent component and
the active component.

Mate Angle
Mate Angle is the angle of the part to its gear mated parent in the
transverse plane. The angle is counter clockwise starting at the
3:00 position.

Mate Type
Click Mate Type to open a drop down list of the type of mates
available. This specifies the type of mate a part has to its parent
part. Each part can have only one parent mate while a part may
have a number of child mates.
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Mating Assembly Position
Mating Assembly Position is a user selectable drop down list of all
the APs. The current AP is on the list but cannot be selected.
Also, any AP that would result in a circular mating cannot be
selected.

RPM
RPM is the revolutions per minute of the active component.

X Absolute
X Absolute is the distance between the X origin of the current

component and the X origin of the assembly.

X Delta
X Delta defines the X distance from the mating component.

Entering a value will react differently depending on the type of
component and the type of mating relationship it has to its parent
component. For example, changing the value of a spur gear with a
gear relationship to its parent spur gear will also change the Y
delta. The value entered must be less than the center distance for
the pair. Changing the value for a belt pulley with a belt
relationship to its parent belt pulley will not change the Y delta but
will change the center distance.

Y Absolute
Y Absolute is the distance between the Y origin of the current

component and the Y origin of the assembly.

Y Delta
Y Delta defines the Y distance from the mating component.
Entering a value will react differently depending on the type of
component and the type of mating relationship it has to its parent
component. For example, changing the value of a spur gear with a
gear relationship to its parent spur gear will also change the X
delta. The value entered must be less than the center distance for
the pair. Changing the value for a belt pulley with a belt
relationship to its parent belt pulley will not change the X delta but
will change the center distance.

Z Absolute
Z Absolute is the distance between the current component and its

parent component on the transverse plane. Normally this is zero,
as for a pair of spur gears whose faces are running on center with
each other.
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Z Delta
Z Delta is the distance between the Z origin of the current
component and the Z origin of the assembly.

Belt Pulley
Center Distance Belt Pulley
Center Distance Belt Pulley is the distance between the centers of
two belt mated pulleys.

Vee Belt Length
Vee Belt Length is the length of the belt along the pitch line of this
component and its mating belt pulley parent component. Idlers
and other belt pulley components are not taken into consideration.

Bevel Gears
Sum of Pitch Angles
Sum of Pitch Angles defines the sum of the pitch angles for this
component and its parent component.

Chain Sprocket
Center Distance Chain
Center Distance Chain is the distance between the centers of two
chain mated sprockets.

Chain Length
Chain Length is the length of the chain along the pitch line of this
component and its mating chain sprocket parent component. Idlers
and other chain sprocket components are not taken into
consideration.

Even Full Pitches
Even Full Pitches defines the number of full pitches in the length
of chain.

Gear Belt
Center Distance Gear Belt
Center Distance Gear Belt is the distance between the centers of
two belt mated pulleys.

Gear Belt Length
Gear Belt Length defines the simple length of a belt between two
gear belt pulleys. Entering a value will change the center distance.
Changing the center distance will change this value.
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Spline Tolerance ANSI
Clearance Actual Maximum
The actual clearance maximum is based on the size and class of the
spline. The mate of the component must be a complimentary
spline with a shaft mate for values other than 0 to be displayed.

Clearance Actual Minimum
The actual clearance minimum is based on the size and class of the
spline. The mate of the component must be a complimentary
spline with a shaft mate for values other than 0 to be displayed.

Clearance Effective Maximum
The effective clearance maximum is based on the size and class of
the spline. The mate of the component must be a complimentary
spline with a shaft mate for values other than 0 to be displayed
Clearance Effective Minimum
The effective clearance minimum is based on the size and class of
the spline. The mate of the component must be a complimentary
spline with a shaft mate for values other than 0 to be displayed.
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Spur
This section is for a spur and its gear mate.

Center Distance Actual
Center Distance Actual is the distance between this component and
the parent after any changes.

If the center distance locked property is set to true, then the value
entered will be used whether it is valid or not.

If the active component is a spur gear with a gear mate to another
spur gear then changing the center distance will allow the user to
change the addendum modification of the active component and
the mating component. The following dialog box is displayed:

% Center Distance Actual Change @

{+ Keep current value.
(" Balance the addendum modification for the gear set.
" Adjust the addendum modification for the active gear only.

(" Adjust the center distance exdension.

OK

Select the "Keep current value" option to keep the value before the
new value was entered.

Select the "Balance the addendum modification for the gear set"
option change the addendum modification coefficient for the active
component and its mating gear by the following formula:
x1=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

Select the "Adjust the addendum modification for the active gear
only" option to change only the addendum modification of the
active component.

Select the "Adjust the center distance extension™ option to change
the center distance extension. The center distance actual value will
also change accordingly. No changes are made to the geometry of
either gear, only the position on their assembly.
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Tip: Change the center distance and accept the addendum
modification to the active component. Then use the
Tools>Balance Addendum Modification to redistribute the
modification between the gear set (pair).

Center Distance Extension

Center Distance Extension is a manually added value that extends
the center distance of a pair of gears. This does not affect the
geometry of either gear in the pair.

% GearTeq - [ Spur02* in Not Saved* ]
File CAD View InsertMew Component Taools Help

CRGBMIED ® 1 «n o D@@SIEEe @B 0

+- Azzembly: Mot Saved

{

B4 |Spur1j2<tl> j | spurozeos sl 0.0000 ioare

a Standard o |\ Ho warnings akg availablel for tl’_f‘is active component.
b Part Modeling 1 | '

¢ Pitch

e Gear Geometry Data
fPressure Angles
= g Tooth Form

{o |
Aidendum 0.1000in \ ! /. i
Addendum_Modification 0.0000in
Addendum_Modification_Coefficie 0.0000
Backlazh 0.0000in
Dedendum 0.1250in
Fillet_Radius 0.0300in
Tooth_Thickness 0.15T08in
Tooth_Thickness_Mormal 0.15T08in

. Blacklash as a result
h Inspection .
i Tolerances of cent_ermstance
Bl k Mating Component ~=~_ extension
Center_Distance 5.1000in ™t
Center_Distance_Extensior
Certer_Distance_Fxtension Back 0.

j S
Center_Distance_Extension /

Certer Distance Extension is & manually added value that
extends the center distance of a pair of gears. This does not e..

Spurl2, x:-4.2136in y:-0.1291in r:4.2156in d:8.431lin EWw:=0.0 NS:=0.0

The increase in backlash is a result of the enter distance extension.
The value displayed for the center distance extension backlash is
approximate.

Center Distance Extension Backlash

The Center Distance Extension Backlash is a manually added
value that increases the backlash on a set of gears without affecting
the individual gear geometry. The change in the center distance is
approximate relative to the change in backlash.
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% GearTeq - [ Spur02* in Not Saved* ]
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Center Distance Locked
Center Distance Locked is a true or false value determining if the
center distance should be calculated or fixed at a user input value
as specified in the Center Distance Actual property.

Center Distance Standard
Center Distance Standard is the calculated distance between this
component and its parent after any addendum modification and
before any center distance extension.

Contact Length Approach
Contact Length Approach is the approach path of contact in
involute gears. It is a straight line passing through the pitch point
and the contact diameter of the active component.

Contact Length Recess
Contact Length Recess is the recess path of contact in involute
gears. Itis a straight line passing through the pitch point and the
contact diameter of the mating component.

Contact Ratio
Contact ratio is the ratio of the arc of action to the circular pitch.
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Contact Ratio Face
Contact Ratio Face is the face contact ratio for a helical gear set.
A value is displayed for a helical gear set when the parent
component is a helical gear with a gear mate.

Contact Ratio Total
Contact Ratio Total is the total contact ratio for a helical gear set.
The total contact ratio equals the contact ratio plus the contact face
ratio. A value is displayed for a helical gear set when the parent
component is a helical gear with a gear mate.

Diameter, Start of Active Profile
Start of Active Profile diameter is the diameter at which a gear
comes in to contact with its mating gear. The active profile is
displayed for the current gear and its parent mate.

Efficiency
The Efficiency is valid for a simple set of spur or helical gears,
internal or external. The mating component must be a gear with a
gear mate.

Flip Backlash
Flip Backlash is a true or false property that allows the user to
show the backlash of a set of gears on the other side of the tooth
contact.

Flip Line of Action
Flip Line of Action is a true or false property that allows the user
to show the line of action of a set of gears on the other side of the
tooth contact.

Friction Coefficient
The Coefficient of Friction is valid for a simple set of spur or
helical gears. The mating component must be a gear with a gear
mate. The user should provide a valid value between 0 and 1.000.
The default value is 0.0000, which calculates to an efficiency of
100%.

Gear Type
Gear Type is a read only value and is used internally in GearTeq
for positioning the gears when a planetary system is being used.

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.
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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.

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

Working Depth

Working Depth is the length of the tooth that engages the mating
gear.
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Spur Gears

Addendum
Addendum is the length of the tooth from the pitch diameter to the major
diameter. This value cannot be changed directly unless GearTeq 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 GearTeq is in the “Free Form” mode, the value will be unused.

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.

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

If GearTeq 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.

Backlash Arc Minute
Backlash Arc Minute is the angular value in minutes (1/60 of a degree) of
the backlash value.

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

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

Code Tooth Thickness
Code Tooth Thickness sets the tooth thickness code class for this
component.

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

58 Copyright 1998-2006 Camnetics, Inc.  www.camnetics.com GearTeq




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, Clearance Additional
Coefficient, Clearance Additional is a linear value (not a coefficient) that
is added to the dedendum to increase the amount of clearance between the
tooth tip of the mating gear and the root of this gear. This is used with the
AGMA fine pitch standards only.

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 Diameter
Contact Diameter is the diameter where the mating gear tip first makes
contact with the component.

Contact Length, Approach
Contact Length, Approach and the recess length equal the total contact for
a pair of gear teeth.

Contact Length, Recess
Contact Length, Recess and the approach length equal the total contact for
a pair of gear teeth.

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.

Crowning

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.
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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.

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

Diameter, Base Normal

Diameter, Base Normal is a diameter that is tangent to the normal pressure
angle.
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Diameter, Major
Major Diameter is the outside diameter of a gear.

Diameter, Minor
Minor Diameter is the root diameter of a gear.

Diameter, Pitch
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.

Diameter, Pitch, Normal
Normal Pitch Diameter is the theoretical diameter of the gear normal to
the cutter.

Diameter, Pitch, 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.

Diameter, True Involute Form
The true involute form (TIF) diameter is the smallest diameter of the
involute curve.

External Internal Rack
External Internal Rack defines the component as an external gear, internal
gear, a rack or a face gear.

Face Gears
Face gears are more like a circular rack than an internal or external spur
gear.
e The shaft angle is always at 90 degrees.
e The pinion and the face gear axis are always coincident.
e The pitch diameter of a face gear is at the internal diameter of the
teeth.
e The outside diameter of a face gear is equal to the pitch diameter
plus twice the face width.
e Backlash is always 0.000 and cannot be changed.
e The addendum modification is always 0.000 and cannot be
changed.
e The Pitch Depth of Rack property controls the distance from the
pitch line to the back of the face gear.
e Lead or longitude crowning is not available for face gears. Add
any crowning to the pinion.
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e 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".

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

Fellows Stub Denominator
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.

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

Gear Standard
Gear Standard sets the AGMA, DIN, JIS, PGT or other standards for the
component.

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 on a left hand
helical gear on a horizontal surface lean to the left.

Hob Protuberance
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.
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SPUR TOOTH PROFILE WITH
HOB PROTUBERANCE

NORMAL SPUR TOOTH PROFILE

Keyway
Keyway defines if a standard keyway is to be created. Select none or the
standard. The key size is determined by the bore size. The part must have
a valid bore for the keyway to be created.

Keyway Position
Keyway Position defines the angular position of the keyway relative to the
Tooth Center or the Space Center.

Lead
Lead of the tooth helix. Lead is equal to the pitch diameter multiplied by
Pl times the Cotangent of the helix angle.

Manufacturing Method
Manufacturing Method defines the method to be ‘used’ for manufacturing
the tooth cut. Select Hobbing or Full Fillet Radius.

Mate Angle
Mate Angle is the angle of the part to its gear mated parent in the
transverse plane. The angle is counter clockwise starting at the 3:00
position.

Max Runout
Runout is the maximum variation of the distance between a surface of
revolution and a datum surface, measured perpendicularly to the datum
surface, per AGMA 2000-A88.
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Measurement Over/Under 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. GearTeq 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.

Measurement Over/Under Pins Minimum
Measurement Over/Under Pins Minimum is the measurement over two
pins diametrically opposed in a gear and is normally used for inspection.
Measures the tooth thickness minus the total tooth thickness tolerance.

Modification Profile APL Amount
Modification Profile APL Amount is the amount of modification to the
involute profile above the pitch line. The modification can be linear or
parabolic.

Modification Profile APL Diameter
Modification Profile APL Diameter is the diameter above the pitch line at
which the profile modification starts. The value must be greater than or
equal to the pitch diameter.

Modification Profile APL Length
Modification Profile APL Length is the length of the modification above
the pitch line. The length is limited to the length of the addendum. It is
prohibited from being within the pitch diameter. The modification can be
linear or parabolic.

Modification Profile APL Type
Modification Profile APL Type is the type of modification to the involute
profile above the pitch line. Choose between None, Linear and Parabolic.

Modification Profile BPL Amount
Modification Profile BPL Amount is the amount of modification to the
involute profile below the pitch line. The modification can be linear or
parabolic.

Modification Profile BPL Diameter
Modification Profile BPL Diameter is the diameter below the pitch line at
which the profile modification starts. The value must be less than or equal
to the pitch diameter.

Modification Profile BPL Length
Modification Profile BPL Length is the length of the modification below
the pitch line. The length is limited to the length of the dedendum. Itis
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prohibited from being outside of the pitch diameter. The modification can
be linear or parabolic.

Modification Profile BPL Type
Modification Profile BPL Type is the type of modification to the involute
profile below the pitch line. Choose between None, Linear and Parabolic.

Module (displayed as Modular)
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.

Mounting Bushing Modeling
Mounting Bushing Modeling specifies if the bushing should be created as
a separate part or as part of the component.

Mounting Bushing Side
Mounting Bushing Side specifies on which side of the component the
bushing is located.

Name
Name defines the name of the part.

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

Path
Path defines the name of the folder where the component files are stored.

Part Color
Part Color sets the color of the component. If the component is the active
component then the color used for display is determined by the
Color_Active_Component option in the Options menu. To get an active
component to be displayed in its specified color, set the
Color_Active_Component option to Transparent.

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 GearTeq menu.
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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.

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

Pitch, Diametral, 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.

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

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 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.

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 Diameter is displayed.

66 Copyright 1998-2006 Camnetics, Inc.  www.camnetics.com GearTeq




Shrinkage Rate
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%

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

Span Measurement

AN
|

N
_//{J

Pitch Diameter

Span 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.

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

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,
GearTeq 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.

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.

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, GearTeq will calculate the test radius of this
gear.
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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, GearTeq 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.

Tolerance, 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.

Tolerance, 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.

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

Tolerance, 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.

Tolerance, Total Index
Total Composite Index.

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

Tooth Thickness at Major Diameter
Tooth Thickness at Major Diameter is the arc thickness of the tooth at the
tip of the gear.

Tooth Thickness, Normal

Tooth Thickness, Normal is the arc thickness of the tooth at the pitch
diameter normal to the cutter.
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Tooth Thickness Tolerance
The Tooth Thickness Tolerance is a user input property that defines the
tolerance according to DIN 3967.

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.

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

Upper Tooth Thickness Allowance
The Tooth Thickness Allowance is a user input property that defines the
allowance according to DIN 3967.

Variation, Pitch
Pitch Variation is the algebraic (+ or -) plus or minus difference in the
transverse plane, between the true position pitch and an actual pitch
measurement. If measured in a plane other than the transverse plane, a
correction using the appropriate helix angle must be applied to the
measured value according to AGMA 2000-A88.

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.
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Bevel Gears
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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.

AGMA Class
AGMA Class sets the AGMA Class for this component.
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Angle, Back
The Back Angle is perpendicular to the pitch cone at the pitch diameter
measured perpendicular to the shaft.

Angle, Face
The Face Angle of a blank is made parallel to the root cone of the mating
gear.

Angle, Front
Front Angle is parallel to the back angle at the inside surface of the face
width. Miter gears do not have this geometry.

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

Angle, Root
The Root Angle is from the apex point to the bottom of the dedendum.

Angles, Sum of Pitch
Sum of Pitch Angles defines the sum of the pitch angles for this
component and its parent component.

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.

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

Spiral
The spiral tooth is defined by the cutter diameter whose center is at
the specified spiral angle from the tooth midpoint. This is the
standard method that gear machines use.

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.
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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, Addendum Modification
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.

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.

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

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

Diametral Pitch
Diametral Pitch is used in imperial system gears

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.

K Factor
Circular Thickness Factors K for Gleason system spiral bevel gears. This
value can be found in Machinery’s Handbook in the 24™ and earlier
editions. The user must specify this value for spiral bevel gears. It is
automatically generated for Gleason straight bevel gear sets.

Manufacturing Method
Manufacturing Method defines how the gear is to be manufactured. Select
Gleason or Non-standard. Selecting Non-standard allows the user more
control of the parameters of the geometry.

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

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

Name
Name defines the name of the part.

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

Part Color

Part Color sets the color of the component. If the component is the active
component then the color used for display is determined by the
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Color_Active_Component option in the Options menu. To get an active
component to be displayed in its specified color, set the
Color_Active_Component option to Transparent.

Path
Path defines the name of the folder where the component files are stored.

Pitch Variation Accumulated
Currently not used

Pitch Variation Allowable
Currently not used

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

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.

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.

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.

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.
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Working Depth
Working Depth is the length of the tooth that engages the mating gear at
the pitch line.
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Chain Sprockets

Chain Length
Chain Length is the length of a chain around this component and its parent
sprocket.

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

Chain Pitch
Chain Pitch defines the linear dimension of a single chain pitch. Thisis a
read only value unless the Special ASA standard is selected.

Chain Series
Chain Series defines if the sprocket is standard series or heavy series.

Double Pitch Single Duty
Double Pitch Single Duty defines if the component is double pitch, single
duty. Select True or False.

Even Full Pitches
Even Full Pitches displays the number of even full pitches of chain for this
component and its parent sprocket.

Name
Name defines the name of the part.

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

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

Path
Path defines the name of the folder where the component files are stored.

Part Color
Part Color sets the color of the component. If the component is the active
component then the color used for display is determined by the
Color_Active_Component option in the Options menu. To get an active
component to be displayed in its specified color, set the
Color_Active_Component option to Transparent.
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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.

Pointed Tooth
Pointed Tooth defines if the sprocket should be created with a pointed
tooth. Select True or False.

Roller Diameter
Roller Diameter defines the diameter of the roller. 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.

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

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 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.

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,
GearTeq 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.

Units

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

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.

Diameter, Pitch
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.

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.

Name
Name defines the name of the part.

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.

Part Color
Part Color sets the color of the component. If the component is the active
component then the color used for display is determined by the
Color_Active_Component option in the Options menu. To get an active
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component to be displayed in its specified color, set the
Color_Active_Component option to Transparent.

Path
Path defines the name of the folder where the component files are stored.

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,
GearTeq 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.

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.
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Belt Pulleys

Belt Section
Belt Section defines the belt section for the component.

Deep Groove
Deep Groove defines if the component is to have a deep groove. Select
True or False.

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

Name
Name defines the name of the part.

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

Part Color
Part Color sets the color of the component. If the component is the active
component then the color used for display is determined by the
Color_Active_Component option in the Options menu. To get an active
component to be displayed in its specified color, set the
Color_Active_Component option to Transparent.

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

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).
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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).

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.

Cavity cut tooth adjustment
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.
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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, 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.

Crowning Drop
Crowning Drop defines the amount of drop at 30 degrees from the center
of the worm axis. At 15° from the worm axis 50% of the drop is used.
This provides a crown type that is close to a full radial type.

Pitch
Diameter

Point A = 100% of crowning
= Point B = 50% of crowning
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Crowning is important to worm gear sets to avoid abnormal tooth contact
due to imperfect assemblies.
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Crowning will also provide for the forming of an oil film which enhances
the endurance and transmission efficiency. The standard methods for
worm wheel crowns are derived by the limits of manufacturing
capabilities of the gear machines. GearTeq uses a method that is more like
those used for spur, helical and bevel gears.

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

Diametral Pitch, Normal
Select between Profile I and Profile Il designations for the DIN standard
only. A Profile I has a clearance coefficient of 0.167 and Profile Il has a
clearance coefficient of 0.250

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 worn 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.

Gear, Outside Diameter
Gear, Outside Diameter 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, Gear
Lead, Gear 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).
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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, Worm, Angle
Lead, Worm, Angle Defines the angle of the worm lead.

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

Module (Displayed as Modular)
Module (transverse) is used in metric 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.

Name, Component
Name, Component defines the name of the worm set.

Number of Sketches
Number of Sketches defines the number of sketches that will be used to
construction 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.

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”.

Part Color
Part Color sets the color of the component. If the component is the active
component then the color used for display is determined by the
Color_Active_Component option in the Options menu. To get an active
component to be displayed in its specified color, set the
Color_Active_Component option to Transparent.

Path
Path defines the name of the folder where the component files are stored
on the computer or network.
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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,
GearTeq 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 advanced worm gear tooth shape is used, the tooth cut will not be
patterned in CAD. Creating a pattern of an advanced worm tooth on a
wheel with many teeth could take more than a few minutes.

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

Wheel Cut Method
SolidWorks users can select between Loft and Cavity 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 create the tooth cut using a series of "hobs" to create
half of the tooth cut. This cut is then circled patterned to complete the
whole tooth cut.

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

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

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
GearTeqg menu item Tools>Reset Chordal Measurement.

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
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
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
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.

Diameter, Minor, Minimum
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.
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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.

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

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.

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

Name
Name defines the name of the part.

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

Part Color
Part Color sets the color of the component. If the component is the active
component then the color used for display is determined by the
Color_Active_Component option in the Options menu. To get an active
component to be displayed in its specified color, set the
Color_Active_Component option to Transparent.

Path
Path defines the name of the folder where the component files are stored.

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

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

Pitch, Diametral, 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.

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
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
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
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
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
Space Width Effective Minimum of the internal spline is always basic.

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:

Copyright 1998-2006 Camnetics, Inc.  www.camnetics.com GearTeq 91




ANSI Diametral B92.1 1996

ANSI Module B92.2M 1980 R1989
DIN 5480

JIS B 1603

Tact
(DIN 5480) Actual tooth thickness (or space width) tolerance

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,
GearTeq 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) Effective tooth thickness (or space width) tolerance

TG
(DIN 5480) Total tooth thickness (or space width) tolerance

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) Values between 4 and 12 inclusive are valid.

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

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

Tooth Thickness Basic

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

Units sets the measurement units for the component; select Inches or
Metric. DIN and JIS are always metric units.
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ACME Screws

ACME Class
AMCE Classes 2G, 3G, 4G and 5G are available.

ACME Standards
AMCE Threads B1-5-1977 and Standards Stub Threads B1-5-1977 are
available.

ACME Class
AMCE Classes 2G, 3G, 4G and 5G are available.

Addendum
Addendum is the radial length of the tooth between the pitch diameter and
the major diameter. This value is read only and controlled by the standard
selected and the pitch of the screw.

Allowance on Major Diameter
A.

Allowance on Minor Diameter
A.

Allowance on Pitch Diameter
A.

Angle of Thread
The angle of thread is read only and is always 29 degrees.

Basic Thread Height
A.

Basic Thread Thickness
The basic thread thickness is equal to 1/2 of the pitch.

Basic Tooth Height
The basic tooth height is equal to twice the addendum.

Coefficient Addendum
The pitch times the addendum coefficient equals the addendum height of
the thread.

Dedendum
Dedendum is the radial length of the tooth between the pitch diameter and
the minor diameter. This value is read only and controlled by the standard
selected and the pitch of the screw.
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Diameter Nut Blank
A.

Hand Direction
The hand direction determines whether the screw is left or right hand
threads.

Lead
The lead is equal to the thread pitch times the number of starts. For
example, a 0.250 pitch screw with 4 starts will have a lead of 1.000

Length Nut
The nut length defines the length of the nut blank.

Length Screw
The screw length defines the length of the screw blank.

Major Diameter Max Ext
A.

Major Diameter Min Ext
A.

Minor Diameter Max Ext
A.

Minor Diameter Min Ext
A.

Major Diameter Max Int
A.

Major Diameter Min Int
A.

Minor Diameter Max Int
A.

Minor Diameter Min Int
A.

Name Component
Name component is the name of the part used by GearTeq.
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Number of Starts
The number of starts defines the number of independent threads on the
screw.

Nut Inside Diameter
The nut inside diameter equals the pitch diameter minus twice the
dedendum. This value is read only and cannot be changed.

Path
Path defines the name of the folder where the component files are stored.

Part Color
Part Color sets the color of the component. If the component is the active
component then the color used for display is determined by the
Color_Active_Component option in the Options menu. To get an active
component to be displayed in its specified color, set the
Color_Active_Component option to Transparent.

Pitch
Pitch is the distance from one thread to the next in the axial direction. It is
not uncommon to see a 0.250 pitch screw referred to as a "4 thread screw™.

Pitch Diameter
The pitch diameter of a screw is the diameter where the thread thickness
and thread space are equal.

Pitch Diameter Max Ext
The pitch diameter maximum external is a read only value that is
controlled by the specified pitch diameter and ACME class.

Pitch Diameter Min Ext
The pitch diameter minimum external is a read only value that is
controlled by the specified pitch diameter and ACME class.

Pitch Diameter Max Int
The pitch diameter maximum internal is a read only value that is
controlled by the specified pitch diameter and ACME class.

Pitch Diameter Min Int

The pitch diameter minimum internal is a read only value that is controlled
by the specified pitch diameter and ACME class.
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Screw Outside Diameter
The screw outside diameter equals the pitch diameter plus twice the
addendum. This value can be changed and the pitch diameter will change
accordingly.

Units

Units sets the measurement units for the component; select Inches or
Metric.
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Material Property
Each component has a Material Property category.

Compressive Yield Strength PSI
Defines the Compressive Yield Strength, PSI for this component. Select
material type of 'Other' to manually change this value.

Material
Defines the type of material to be used with this component.

Modulus of Elasticity KSI
Defines the Modulus of Elasticity, KSI for this component ( KSI = PSI *
1000). Select material type of 'Other' to manually change this value.

Poisson’s Ratio
Defines the Poisson’s Ratio for the component. Select material type of
‘Other' to manually change this value.

Safe Bending Strength PSI
Defines the Safe Bending Strength, PSI for this component. The safe
stress is assumed to be 1/3 of the Tensile Strength.

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
(0.0025 = 0.25%)

Tensile Strength Ultimate PSI

Defines the Tensile Strength, Ultimate PSI for this component. Select
material type of 'Other' to manually change this value.
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Hub Data
Each Component has a Hub Data category

Bore
Bore 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.

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.

Mounting Bushing Modeling

Mounting Bushing Modeling determines if the bushing should be created
as part of the component or as a new part. Select ‘Create as component
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feature’ to have the bushing created as a feature in the CAD model. Select
‘Create as new part’ to have the bushing created as a new CAD model.

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

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

Standard Set Screw
Standard Set Screw 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.
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Tool Bars

Insert New Components
Inserting a new component automatically inserts a new assembly position
for the component.

¢

¢ « E @ ¢ &

® @

Standard

U O

B & ¢ T

Insert New Spur or Helical Gear

Insert New Bevel Gear

Insert New Chain Sprocket

Insert New Gear Belt Pulley

Insert New V-Belt Pulley

Insert New Worm Gear Set

Insert New External Spline

Insert New Internal Spline

Insert New Planetary Gear Set

New

Open

Save Active Component

Save All

Print the GearTeq Window

Create CAD Models and Assembly

Edit CAD Models
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Common Properties Interface (CPI)

Standard Views

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

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.

Index Up
Clicking the Index Up tool bar button changes the view
orientation up by the spin increment specified in the
Options.
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B.  ndex Down
Clicking the Index Down tool bar button changes the view
orientation down by the spin increment specified in the
Options.

E Index Left
Clicking the Index Left tool bar button changes the view
orientation to the left by the spin increment specified in the
Options.

Q Index Right
Clicking the Index Right tool bar button changes the view
orientation to the right by the spin increment specified in
the Options.

View

+!  Last View
Clicking the Last View tool bar button changes the view
orientation to previous view.

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.

@I 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.

@b Rotate the View
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.
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‘{:}' Pan

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.

@ Drive

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.

Simulation

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

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

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

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

_b

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

=@ GearTeq - [ Sun_Follower01* in Figure 5* ]

File CAD View Insert Mew Component Tools Help

cRGelrsres ® A BOSPES @A

=)~ Assembly: Figure 5
[} apPlanetCarmierDriver011
B- apSun_Followerl11
B- apPlanet_Revolving_Followerl11
B- apPlanet_Follower021
apRing_Gear_Fixed(11

Sun_Follower(1

N

- |<Add a new location>
<Assembly=Figure 5
| <XY¥Z> apPlanetCarrierDriver011 <Planet_Carrier_Drivg
<XYZ=> apSun_Follower011 <Sun_Follower01=

<XYZ> apPlanet_Revolhing_Follower011 <Planet_Rewq
- g <KYZ> apPlanet_Follower021 <Planet_Follower(02>
|<X¥Z=> apRing_Gear_Fixed011 <Ring_Gear_Fixed(1
Planet_Carrier_Driver01
Sun_Follower(1 S
Planet_Revolving_Follower01

w Planet_Follower02

Ning Gear Fixed01

/

2.54000
10.00000

Mormal_| le

Pitch_Diametral

Pitch_Diametral_Morma
E e Gear Geometry Data

sun_Followerol

Mo alerts are available

The Active Feature Selector provides a method to switch between the assembly,

assembly positions and components.
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Assembly Tree

-

File CAD View

Insert Mew Component

% GearTeq - [ Sun_Follower01* in Figure 5*]

Tools  Help

CRMPTO & T oSape+e @9

t®
=l Ass . Figure 5

T apPlanetCarmierDriverd11

Sun_Followe

E¥apSun Followerl11
=) apPlanet_F 5 laF FollowerD1, Teeth: 23, Pitch Diameter: 2.2000in, None mate

=- ap Planet_FollowerZT
i apRing_Gear_FeeedDl1

oz 4l |Sun_FuIIuwer[]1

Gear_Standard
Manufacturing_Method
Mame_Component
Fath

E b Part Modeling
Part_Color
Teeth_To_Pattern
Units

E c Pitch

B
Coarse_Pitch_Involute_20deg ﬂ
Hobbing

Sun_Follower(1
File Not Saved

N Gray
All
Inches

No alerts are

The assembly tree displays a list of assembly positions in the assembly. Move the
mouse over an AP name will display information about the component associated

with that AP.

Double clicking on an assembly position will activate the associated component.

Click on a name then right click to display a menu to activate the assembly, the
assembly position or the associated component.
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Alerts

p_Follower01* in Figure 7* ]

ent Tools Help

he«»- 0 @Oe@de 8T eI |aE

12 Flanet_Revolwing_Followerol 3z 0.0000 75.0

C

el T

-

)

itch_lmrolutj

volving_Follow . F\in h-

GearTeq provides some alerts when it detects that something might be amiss with
the current component’s design or with a set of components. This is not meant to
be an all inclusive check. There may be problems with the design that GearTeq

does not detect or alert the user about.

1 through 11 are not used.

12. The gear has no addendum modification. This may cause undercutting and/or

tip interference with the mating gear.

13. The spiral angle of the bevel gear does not equal 0 or 35 degrees.

14. The bore diameter may be too large for this gear.

15. The backlash is greater than 1/4 of the circular pitch.

16. The pressure angle does not match mating parent.

17. Not used

18. The planet center distances are not matching.

19. The base diameter of the internal gear is larger than the minor diameter.
20. The pitch depth of rack is less than or equal to the dedendum.

21. The blank diameter of the internal gears is less than or equal to the major
diameter.
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22. Spiral bevel CAD models may be suitable for manufacturing. Please inspect
them carefully using clearance and interference checks at different rotations.

23. The internal gear has little or no negative addendum modification. This may
cause tip interference with the mating gear.

24. A crowning drop has not been specified. A crowning drop should be
specified if the models will be used for manufacturing.

25. There is a hub projection on side 1 but no diameter.

26. There is a hub projection on side 2 but no diameter.

27. There is a hub projection on side 1 specified but no diameter.

28. There is a hub diameter on side 2 specified but no projection.

29. The course pitch standard is selected but a diametral pitch finer than 20 is
specified. The fine pitch standard is selected but a diametral pitch courser than 20
is specified.

30. The Module for the spline is not a standard increment.

31. A non-AGMA class is specified for an AGMA Spline.

32. The blank diameter of the internal spline is less than or equal to the major
diameter.

33. The actual outside diameter is less than the specified diameter because of
tooth shortening.

34. The rack addendum modification does not compliment the mating gear's
addendum modification.

35. The web thickness is outside of the acceptable range.
36. Pinion number of teeth is less than that permitted by the Gleason standard.
37. Gear number of teeth is less than that permitted by the Gleason standard.

38. The total backlash for this component and its parent is outside of the range
recommended by Gleason.

39. The hand of the mating gear does not compliment the current helical gear.
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40. The standard set screw is set to true but a valid hub and a keyed bore are not
specified.

41. Not used
42. Not used
43. The bore is larger than the minor diameter.

44. Timing belt CAD model of the active component is not suitable for
manufacturing. Please use it for documentation purposes only.

45. The tooth thickness is less than recommended by the PGT standard.

46. The rack will not be created with the basic PGT rack radius (‘sled runner'
effect) added to the outer half of the addendum.

47. Special geometry ASA is specified but the chain pitch is set to 0.0000
48. Special geometry ASA is specified but the roller diameter is set to 0.0000

49. Heavy duty series sprockets with multi-strand are not available with this
chain number.
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Mouse controls

Current Mouse Position
The status bar at the bottom of the screen displays the current mouse
position relative to the origin of the currently active component. All
coordinates are normal to the screen.

On Screen Measurements
Right click and move for on screen measurements. This is an easy way to
get an approximate measurement from the drawing window. All
measurements are normal to the screen. The status bar at the bottom of
the GearTeq window displays all measurements.

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.

110 Copyright 1998-2006 Camnetics, Inc.  www.camnetics.com GearTeq




Creating a Rack

To create a rack, select from the GearTeq menu Insert New Component>New
Spur or Helical Gear menu option, or press the control button and the S key at
the same time to open the Add New Spur or Helical Gear dialog window.

Eg:ii [ i e

=
E a Standard -
Coefficient_Addendum  1.00000
Coefficiert_Clearance  0.25000
Coefficient_Clearance_2 0.0000in
Coefficient_Fillet 0.30000
External_Internal_Rack |3 ZiiE]]
Gear_Standard

Manufacturing_hMethod
[RET S

External

El b Part Modeling

Part_Color B Gray
Teeth_To_Pattern All
Unitz Inches
E ¢ Pitch
Circular _Pitch 0.3142in
hadular 2.54000
Mormal_hadule 2.54000
Pitch_Dismetral 10.00000
Pitch Dismetral Mormal  10.00000 jl

External_Internal_Rack

Sets the component type; external gear, internal gear or
arack.

Cancel Accept

A

The user may change the rack to an external gear after the component is displayed
in the GearTeq window.
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Creating an Internal Gear

To create an internal gear, select from the GearTeq menu Insert New
Component>New Spur or Helical Gear menu option, or press the control button
and the S key at the same time to open the Add New Spur or Helical Gear
dialog window.

o 4l |E

E a Standard -
Coefficient_Addendum  1.00000
Coefficiert_Clearance  0.25000
Coefficient_Clearance_2 0.0000in
Coefficient_Fillet 030000

=g ol A External j
Gear_Standard P
Manufacturing_Methdd sl
Mame

E b Part Modeling

Part_Color - Gray
Teeth_To_Pattern All
Unitz Inches
H ¢ Pitch
Circular_Pitch 0.3142in
Maocular 2.54000
Mormal_tadule 2.54000
Pitch_Distmetral 10.00000
Pitch Dismetral Mormal  10.00000 jl

External_Internal_Rack
Setz the component type; external geat, internal gesr or
arack.

Cancel Accept

A

The user may change the internal gear to an external gear after the component is
displayed in the GearTeq window.
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Joined parts, side one or two

Two components may be joined together to create one CAD model. Add a new
spur gear to GearTeq. You may change the parameters of the new gear at any
time or stay with the default settings for this example. Open the Insert New Spur
or Helical Gear dialog window. You may change any of the parameters of the
new gear before you accept it. Scroll down to the Mating Component section and
change the Mate Type to either Joined Part Side 1 or Joined Part Side 2.

(% Add Spuror HelicalGear x|
W= 'A
[ A

aon i -l
E k Mating Component

Certer_Distance 1.5000in
Certer_Distance_Extens 0.0000in

Mate_Angle 0.000deg

hate_Type
Mating_Component
RPM

#_Delta

v _Detta

7 _Distance
= p Planetary Geari

Mate_Type
Mate Type is the type of mate a componernt has to its
parent component. Each companent can have only o...

Cancel Arccept

These options may be changed after the components are displayed in GearTeq or
changed to another valid mating type. If a joined spur gear is changed to a gear
type mate, the diametral pitch (or module) will be changed to match the parent
component. Switching back to a joined mate will not change the diametral pitch
back to the previous diametral pitch.
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Adding an internal spline as a bore to another component

To add an internal spline as a bore to another component, have the component
active in GearTeq. Then add a new internal spline to the assembly. Inserting a
new internal spline with an external spline active will default to a shaft mate.
Inserting a new internal spline to any other type of component will default to a
bore mate.

{5 GearTeq 2014 =1 =R 5

File CAD View Insert New Component Tools Help

CRUSBHICOSF® 2 BOERPS I cem> @AE
B- A_ssembh': Mot Saved '_-/

=- apSpurll s Spurol 22 .0
apSplinelntemal 02 SplineInternaloz 16 0. 0000 60.0 (active)

g= 4 |<XYZ> apSplinelnternal(2 <j

4 aGeneral - ASSEMBLY POSITION
Component_at Splinelnternald2 .
Mame_Position apSplinelnternal02 <R [ ™

4 aMating Component F - /
Mating_Assemk apSpur01
Mate Type Bore I

Mate_aAngle
RPM
¥_Delta
Y_Delta

> Bevel Gears

» Chain Sprocket

> Gear Belt

> Spline Tolerances ANSI
> Spur

Spur

Splinelnternal02, x14526in y:1.3374in r19745in d:3.9491in  EW:= 3300 NS5:= 3300

The Bore mate type defines the internal gear as a bore to its mating component.
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Addendum Modification and Addendum Modification Coefficient.

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.

% GearTeq - [ Spur02* in worm and spline |

File CaD ‘iew Insert Mew Component Tools Help
= S
DERHE@2S 1 e» 0 @Oe@He 998D E O 4
+ Spurdl \ >
Spurlz 13— 000D i 166.7 I
HO warnings are available for this ac.t.:"i'\'.'fe_-;' rrp_d.nent..""'--.
Bz A SRR
o= 41 |Spu2 [ A |
Number_of_teeth 12 - Lo f f.ﬁ /]
Pitch_Depth_of_Rack 0.7500in L ey /
Tapping_sdjustmert 0.0000in |/ : "/
Bl fPressure Angles _.r———hr-/! —
Pressure_Angle 20.0000deg | -';
Pressure_Angls_Mormal 20.0000deg \ !
/ § /1
| [ / Tooth profile with no modification
El g Tooth Ferm [ { / | P
Aclclend 0.1500i .
e oot 0.0%000n ! Tooth profile with 0.500 addendum
Enem_MecHicatian -0o00n modification coefficient
Addendum_Modification_Coef 0.5000 H
Backlash 0.0000in |
Dedendum 0.0750in e
Fillet_Radius 0.0300in \
Tooth_Thickness 0.19348in / [ VL
Tooth_Thickness_Mormal 0.19348in /’f \ \ 1 A '|
—_—— e ll,n’ \ \ I' /
Addendum_Modification_Coefficient / ! \ [
Addendum Modification Coefficient is the ratio / f L
of change of & modified tooth. This value ca... ." 7 —
Y | M
Spur0z, x:-0.6778in v:0.0555in r:0.6800in d:1.360ln  Ew:=00 N3:=0.0

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.

Also see the Balance Addendum Modification section.
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Creating a Non-Standard Spur Gear
Custom Coefficient Method

Selecting Custom Coefficients as the Gear Standard type can create a non-

standard spur gear. This allows the user to specify the coefficients for:
Addendum
Clearance (clearance plus addendum equals dedendum)
Clearance Addition, which is a linear dimension, not a coefficient
Fillet

COUBUECO® | -+ 3 BAO

- Azzembly. Mot Saved
SpurdlaOs 22 0.000¢

Mo warnings are available

2= 20 1Spurtl‘1 <0

| Q
|21 a Standard & AL
!
Coefficient_sddendum 1.00000 h\\»
Coefficient_Clearance 0.25000 ‘
g/

Coefficient_Clearance_»Ac 0.0000in
Coefficiert_Fillet 0.30000 1 |
External_Internal_Rack External [ |

_Pitch_Involute_20deg - | | ,_.—-"
T
3 1\
El b Part /
Part_Cooarse_Pitch_Involute_25deg Pl

Testh 7|Fine_Pitch_nvalute_14deg \ /
L
N

Gz d

se EOrm
Stub_Involte_20dey

Urits Fine_Pitch_Involute_20dedy
Bl ¢ Pitch Fine_Pitch_nvolute_25den £
DiN_867
PGT1_Tooth_Form
PGT2_Tooth_Form
PGT3_Tooth_Form
Normallpeta Tooth_Form 2
Pitch Dj= = = T . ..
Pitch_ Dt
|E] e Gear Geometry Data _'_l
Gear_Standard
Setthe AGMA, DIM, JIS, PGT or other standards for the
COMmponent.

Circular}
Fello:
oz

Spur0l, x:-1.6131in :0.1979in r:1.6252in d:3.2503in  EW:=330.0 MS:=330.0
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Free Form Method
Selecting Free Form as the Gear Standard type will allow the user to
create a non-standard spur gear. This allows the user to specify almost
every parameter of the spur gear. With this increased flexibility also
comes the responsibility of making certain the data makes sense. For
example, you can specify a major diameter that is less than the minor
diameter. GearTeq does not check the integrity of the data even though it
is obviously wrong.

&@uww'vé% ® 1 e» - 0@ Ee

- Azzembly. Mot Saved

2= 5l 1Spur01 <0

|
Bl a Standard -
Coefficient_aAddencum 1.00000

Coefficient_Clearance 025000
Coefficient_Clearance_Additio 0.0000in
Coefficient_Filet 0.30000
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Part CoSoarse_Pitch_Invalute_25deg
Teeth 7FiNE_Pitch_invalute_14deg
Units | Fine_Pitch_invalute_20deg
B ¢ Pitch Fine_Pitch_nvolute_25degy
DiM_867
PGT1_Tooth_Form
PGT2_Tooth_Forn
PGT3_Tooth_Form
Mormallpeta Tooth_Form 2
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El e Gear Geometry Data _Y_I
Gear_Standard
Setthe AGMA, DIM, JIS, PGT or other standards for the
component.

Circular}
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Modifying the Involute Profile on a Spur Gear

The involute profile may be modified using a linear or parabolic deviation from
the true involute profile. The tooth form may be modified above and below the
pitch line. The modification always removes material.

The length of modification above the pitch line (APL) cannot be greater than the
addendum. The length of modification below the pitch line (BPL) cannot be
greater than the dedendum.

The start (nearest the pitch line) of a parabolic modification is tangent to the
involute.

For more information on profile modifications search the Internet for the technical
publication NASA/TM-2000-210061.

Length of Modification Length of Modification
Below the Pitch Line Above the Pitch Line

Amount of Modification
Below the Pitch Line
at the Minor Diameter

] Amount of Modification
| Above the Pitch Line

~Pitch Line

A Profile Modified 20 Tooth Spur Gear with no Addendum Modification

True Involute .
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Tutorial — Spur Gear Assembly
The task is to create an assembly with 5 gears. Two pairs of gears are identical; a
22-tooth gear is mated to a 28-tooth gear and a 28-tooth gear is mated to the other
28-tooth gear. The last gear is an 11-tooth gear that has its addendum modified so
the center distance is 2.4516” to its mating 28-tooth gear.

The pressure angle is 25 degrees.
The diametral pitch is 8.

3.5000
5P
%
2
B

I
g
B

Uasg, | /

) 3750

24375

Sketch layout of sample assembly

Open the Add New Spur or Helical dialog window by clicking on the & icon,
pressing Ctrl-S or selecting from the GearTeq menu Insert New Component>New
Spur or Helical.
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Add Spur or. Helical Gear,
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Cancel
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A

Change the Gear Standard to Coarse Pitch Involute 25deg and Diametral Pitch to

8.0.

Click Accept to add the component into the assembly.
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Assembly with first component
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Open the dialog box to add another spur gear.

Add Spur or. Helical Gear,
o= 24 |E

a Standard -
b Part Modeling
¢ Pitch
El e Gear Geometry Data
Blank_CoD_of_Internal_Ge 5.0000in

Diameter _hajor 3.7500in
Diameter _hinor 3.1875In
Diameter _Pitch 3.5000in

Diameter _Pitch_Mormal — 3.5000in

Face_Width 0.7500in
Helix_&ngle 0.0000deg
Heliz_Direction Left_hand

Mumber_of_teeth
jteh Depth_of _Rack 7 500in
Topping_Adjustment 0.0000in jl

Humber_of_teeth
Defines the number of teeth for this component.

Cancel Accept

A

Change the number of teeth to 28 and click the accept button to add the
component to the assembly.

3 GearTeg [E=8 o =)

File CAD View Insert New Component Tools Help
CRUSENMIeL ® L ENGI@+e PHIEFETEFOL BAITIE I v+ DRHESSIHFK
= Assembly- Not Saved
B anSourll
.

Spurtz 28 0.0000 50.0

57 ) [<x¥Z> apSpurt2 <Spurd2>
7_Delta 00000

s Lo

0.0000in

7 o )
e -
wa &“x‘f\ = W |~
nia & ' |
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s
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_ pe 1 (\J
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Spurd?, =-28385in 118580 r30T0lin A6140%in  FWes 3300 NS= 3300

Assembly with second component added

Copyright 1998-2006 Camnetics, Inc.  www.camnetics.com GearTeq 121




In the property grid, change the Mate Angle to —45.0 degrees.
Click on the Front and the Zoom to Fit icons.

Tip: Press the F11 key to collapse the categories, then press the "+" button to the
left of the "a Mating Component” category to expand just the mating category.

File CAD View Insert New Component Tools Help

CRLUSMNICL ® L 0@+ e PHITEFEOL BAEE I +++-+ DRHDDSHFF

& GearTeq = | 5

= Assembly: Mot Saved
=5l
Sl spuroz 28 0.0000 0.0
4} [<0rz apSpurt2 <Spurt2s -]
& a Geneval - ASSEMBLY POSITION }
B & Mating Component
e _Tyge rircd P Pt
Maling_ssaembly_Possion  apSpur®d Ao [
e w0 ; -’Er"\ —
ALy '
¥_Dwita 2.3087m o
¥_Deita EE . . -
P 0.0000n o] + Aoy
B Belt Pulley - v
B Bevel Gears < -
) Chain Sprocket \ i
B Gear Beit A%
& spiine Tolerances ANSH \
B spur &
[ A
=J
™
Mate_Angke
Mating Angle defines the angulas position ofthe partrelative o ifs
parentpan. Specifing 90 degrees would puting Component at 12:00.

Spurd?, w-43045in y-4.3605in rB1272in A12258din  FWe= 00 NS=0D

The next task is to add an instance of the first spur gear so select “Spur01” in the
component selector to make it the active component.

From the GearTeq menu click Insert New Component>Insert a New Assembly
Position or from the Active Feature Selector click the <Inset New Assembly
Position> option.

If required, expand the General - ASSEMBLY POSITION category. The

component at the location property contains a list of the components in the
assembly. Drop down the property and select Spur0.
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A GearTeg
File CAD View Insertbiew Componert Tools Help
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= Assermbly. Nt Saved
20Spurll spurol 22 o000 G o
-”S“i:fmcmi surtl 22 0.0000 0.0
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E a General - ASSEMBLY POSITION } o~ )
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I_Deita 0.0000mn
[ Beit Pulléey

1 Bevel Gears
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The Mating Component> Mating Assembly Position property contains a list of
the assembly positions. Drop down the list and select apSpur02.

Change the Mate Type property to Gear and the Mate Angle to 45.

The next task is to add a new instance of the 28-tooth gear. From the GearTeq
menu click Insert New Component>Insert a New Assembly Position or from the
Active Feature Selector click the <Inset New Assembly Position> option.

In the "Component at this location™ property select the component "Spur02".

In the "Mating Assembly Position™ select the assembly position "apSpur02".

For the Mate Type select "Gear" and for the Mate Angle enter -90degrees.

Select Spur02<0> as the mating component and Mate Type of Gear. Click OK to
add the new instance to the assembly.
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3 GearTeq

File CAD View lnset New Component Tools Help

= Assembly: Mot Saved
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The next task is to add a new spur gear.

Insert New Component  Tock  Help
5 M 3 ads Spur or Helies Geae Eib" [
wed | (3% B}

B 1 Rall Anales -
Mumbar_al_testh
Defimes e number of teeth farthis component
Cancel hecept I
A

WANS |

Open the Add Spur or Helical Gear dialog box.

Change the Number of Teeth to 11.

Click the Accept button to add the new component to the assembly.

Change the Mate Angle to —90.0 degrees.
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53 Center Distance Actual Change

" Keep current value
" Balance the addend

The next task is to change the center distance.

In the Spur category, Center Distance Actual property, change the Center
Distance to 2.4516 inches. A dialog box will provide a few options on how
GearTeq is to deal with this change in center distance. Select the third option so
the change in addendum only affects the new component.

% GearTeq - [ Spur03* in Not Saved* |

File CAD Wew Inserk Mew Component Tools Help

A ALL B LN TR ahdndr

+- fgzembly Mot 5 aved

2= 4| |Spudz<o> ~|
a Standard =
b Part Modeling

¢ Pitch

e Gear Geometry Data

Adddendum *.1393In

Addendum_hoadification 0.0143In
Addendum_hodification_Coetficient 01143
Backlash 0.0000in
Dedendum 0. 1420in
Fillet_Radius 0.0375in
Tooth_Thickness 0.2096Tin
Tooth_Thickness_Mormal 0.2096Tin

h Inspection
j Tolerances —
k Mating Component

[ i Matarial Pranartiee 1

Activate component "Spur05". In the “g Tooth Form” category, note how
GearTeq changed the addendum, dedendum and tooth thickness parameters for
the new component. The mating component’s addendum, dedendum and tooth
thickness parameters remain unchanged.

Save the assembly and components.

Copyright 1998-2006 Camnetics, Inc.  www.camnetics.com GearTeq 125




The last task is to create the components and assembly in CAD. From the
GearTeq menu select CAD>Create CAD Models and Assemblies to open a dialog

box.

Create CAD Models and Assemblies

" Create active model only
" Create component models only

* [reate component models and assembly

IAdd ewisting models ta new assembly [do nat recreate madels with same name]. m j

The following existing component(s] will be used:
SpurdT.SLOPRT
Spurd2.SLOPRT
Spurl3.5LOPRT

Browse CAD File Location Insert Tooth Cut Entities | Create in Solidwiorks | Cancel |

Ready

Select the Create component models and assembly option bullet.

Click “Create in <your CAD system>" button.

9 Tutorialnlz (Default<Default_Dis
) [A] Annotations

3 Front Plane

3 Top Plane

& Right Flane

1, ovigin
B () Spurdl <1 (Spurl)
8 (-] Spurdz<l > (Spurdz)
&8 (-] Spurdl <z (Spurdl)
&8 () Spurdz <2 (Spuroz)

)

GfiSolidWorks | Fie: Edit Wiew dmseit Toos Window Hep Cametis @ [ - (¥ -[-% -9 B E-r. 7 - - Ox
| ‘ il F B
(S T < K & % | @ F
Edit Insert Mate Linear Smart Move ‘ Show | Assembly Reference | New | Explodes
=i Components Compon... Fasteners Component | Hidden Features Geomelry | Motion |  View
& = - Components - Study
I T T L -8 %

& () Spurd<l> (Spurod ﬂ
5 ] Mates -
¥
2}“;{
2| | > | *Trimetric
T ]_Madel =
salidworks GFfice Premium 2008 Under Defined  Editing Asssmbly  [Z] & =l

The completed gear assembly created in SolidWorks
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Tutorial — Creating a Face Gear with a mating pinion
In this tutorial the task will be to create an 80 tooth face spur gear with a 14 tooth
pinion. The face width of the gears will be .50 inches. The default diametral
pitch of 10 with a 20-degree pressure angle will be used. 0.010" crowning and a
0.350 addendum modification coefficient will be specified for the pinion.

Add a spur gear, change number of teeth to 80 and "External Internal Rack"
property to Face.

Add a 2nd spur, change number of teeth to 14. Change addendum modification
coefficient to 0.350. The pinion settings do not have any effect on the face gear.
There are two face gear properties that will need to be changed which will be
addressed in the next paragraph.
Why have addendum modification?
e To avoid under cutting of the pinion teeth
e To take advantage of full line of action
e To add strength to the pinion
e Does not weaken the face gear
Why not have addendum modification?
e It will change the center distance
e Makes the pinion slightly more complicated

Switch to the face gear.
Set the "Number of teeth face gear mate" property to 14.
Change the "Face gear mate addendum modification coefficient™" property
to 0.350.

Inspect the parts before creating in CAD.
Click on the Right view tool bar button.
Use the Zoom Area to zoom in on the pinion tooth that mates with the face
gear.
The lines that develop the face gear tooth profile should be tangent to the
involute flank of the pinion tooth.
Use the Drive tool bar button or the VCR buttons to rotate the gear mesh.
The face gear tooth lines should remain tangent to the pinion tooth. If not,
check that the pinion matches the two properties (number of teeth and
addendum modification) in the face gear.

Save the GearTeq components and assembly and create all in CAD.
If available, run the interference detection in your CAD system. Note any
interferences. Rotate the gear mesh about 1/2 tooth and run the
interference detection again. Feel free to run more detections at different
positions. You may always find a very slight interference. To test even
further, edit the first distance mate by adding 0.0005" and run the
interference detection again. You might not find any interferences.
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Notes:

e The face gear should always be the first gear in the assembly

e Any additional components after pinion gear may not be placed in the
correct position.

e The face gear and the pinion need to be a set. Any changes to the pinion
could affect the tooth profile of the face gear. The user must manually set
two of the properties of the face gear for this to happen. Those properties
are "Number of teeth face gear mate™ and "Face gear mate addendum
modification coefficient.

e This tutorial did not include any backlash for reasons of demonstrating the
accuracy of the models. Add backlash to the pinion or the assembly
position as required.

e GearTeq does not create the root fillet. That can be manually added to the
loft cut or the individual sketches in CAD.

e The shaft angle is always 90 degrees and the axis of the face gear and
pinion gear are coincident.

View looking down the axis of the pinion
Face gear tooth generating lines are tangent to the pinion involute
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Tutorial — Creating a Spur Gear with two Racks
In this tutorial the task will be to create a single spur gear with a rack and an
instance of the rack at 90 degrees. The face width for the spur gear will be 2.0
inches. The two racks will be centered on the spur gear at 1.0 between the rack
centers. We will use the default diametral pitch of 10 with a 20-degree pressure

angle.

Open the Add New Spur or Helical dialog window by clicking on the & icon,
pressing Ctrl-S or selecting from the GearTeq menu Insert New Component>New
Spur or Helical.

Add Spur or, Helical Gear,

H=z A
= &

a Standard -
b Part Modeling
c Pitch
E e Gear Geometry Data
Blank_oD_of _nternal_G 3. 7T000in

Diameter_Major 2. 4000in
Diameter_Minor 1.9500in
Diameter_Pitch 2.2000in

Diameter_Pitch_Mormal — 2.2000in

Face_Width \
EMTE e it e
Heliz_Direction Right_Hand
Mumber_of_testh 22
Pitch_Depth_of _Rack 0.7500in
Topping Adiustment 0.0000in jl
Face_Width

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

Cancel Accept

A

Change the face width to 2.00” and click Accept to add the component to the
GearTeq assembly.
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GearTeq with spur gear

3 GearTeq
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CRUSNMIeO ® 2 ACCI@+e IAIETIOL BEIDO I +w+»-+ DR HDSSHFK
. spurol 22 0. w.o
Mo alerts are available for Sperol
- [ .
AT N
P ASERY o~
O ™y
Yond S

0 4 [<orz> apSpurtt <Spurt1> ~] (=) 'l\, 'J
¥_Deita 0.0000in - \\ ( J
..T_r.:eun Qi ‘\_‘_-‘“ \ 2%

E Belt Pulley . \ /
Center_Distance_BetPulley  nia N e j
Viee_Bait_Lengin nia e ¥ F— T

& Bevel Gears -l t g v
Sum_of_Puch_sngles v = ‘J(« IS
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Center_Distance_Chain wa 'd
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Even_Full_Fiiches na J e N

B Gear Bell / \ !
Center_Distance_GearBelt  nia (X Py,
Sear_Bell_Length nia i, ) | X

E Spine Tokerances ANSI V. e

e o [ ()
i ~ \\'\ A

B Spur \ .'r \ q \ !
Center_Dustance_Actusl 00000 ~. \..I
Center Qustance Extension 00000 j

Comter_Distamce_Actusl

Carter Distance Actual i3 the sum of the Canter Distance and the

Ceriter Distance Extension.

Spurdl, x-12090in w1 39bin FLB455in A3690Lin  EWs 3300 NS= 3300

Open the Add Spur or Helical Gear dialog window again to add the rack to the

assembly.

Add Spur or Helical Gear

B 44 |E
El a Standard o

Coefficient_Sddendum 100000
Coefficient_Clearance  0.25000
Coefficient_Clearance_2 0.0000in

e = 830000

External_Internal_Rack [RETS [% j
Ter—Standard edarse_Pitehi_l it.

Marufacturing_Method  Hobbing
Mamme_Component Spurd2<o:-

b Part Modeling

¢ Pitch

e Gear Geometry Data
fPressure Angles

g Tooth Form

h Inspection

j Tolerances

k Mating Component
m Material Properties
B p Planetary Gearing Data j
External_Internal_Rack

Sets the component type; external gear, internal gear or
arack

Cancel ‘ Accept ‘

A

Change the External, Internal or Rack option to “Rack’” and click Accept to add

the rack to the assembly.
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% GearTeq - [ Spur02* in Not Saved* |

File CAD \View [Insert New Component Tools Help

CRUSMFEe B 1 «n» - DRSPS PATEIT O I .

+- Azzembly: Mat Saved

R |Spur02<D> j
a Standard -
b Part Modeling

¢ Pitch

E e Gear Geometry Data
Blank_CC_of_Interna 1.5000in

Dizmeter_hajor 0.0000in
Dizmeter_hinor 0.0000in
Dizmeter_Pitch 0.0000in

Diameter_Pitch_Morm 0.0000in

-l B:000Teg
Helix_Direction Left_hand
Mumber_of_testh 24
Fitch_Depth_of_Rack 0.7500in j
Face_Width

Face Wicth iz the length of the toath parallel to
the shaft.

Spurl2, =x:-3.6338in v:0.6314in r3.6882in d:7.3765in  EMA:=330.0 NS:=330.0

In the Mating Component category, change the Z Delta to 0.50 inches.

Activate Spur2 and change the Face Width of the rack to 0.750 inches.

78 GearTeq
File CAD View InsertNew Component Tools Help

[E=E Fe B =)

- Assembly: Rack01
[=-apSpurdl
apSpur2 spuroz 24 0.0000

37 4] [<XYZ> apSpur02 <Spur02>

[+l

Spline Tolerances ANSI

B spur
Center_Distance_ctual 1.1000in
Center_Distance_Extension  0.0000in
Center_Distance_Extension_t 0.0000in
Center_Distance_Locked  False
Center_Distance_Standard | 1.1000in
Contact_Length_Approach  0.2333in

Contact_Length_Recess 0.0000in

Contact_Ratio 0.7803
Contact_Ratio_Face 0.0000
Contact_Ratio_Total 0.7803
Diameter_Start_of_Active_Pro| Me: 0.467; My parent: 2.200
Efficiency 0.00%

Flip_Backlash True

Flip_Lins_of_Action False
Friction_Coeflicient 0.0000

Gear_Type Driver

HPSTC WMe: 2.4451 My Parent: NaN
LPSTC We: Nall Wy Parent: 2.1608
Pressure_Angle_Workin Pl
Rack_Testn_Offset “
Waorking_Depth S s |

spur

Spur02, x3.347%n y:4.5635in r5.6598in d:113197in  EW:=3300 NS:=3300

Mo alerts are available for Spuroz.

cRLUBNICee B L 0GP+ PEOSFFOL MEDE I+« DRHESDIFE

v

Activate the apSpur02 Assembly Position, and in the Spur category, change the
Rack Teeth Offset to 10 to center the rack on the spur gear.
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Next a new position will be added to the assembly and it will use the same rack
component. From the GearTeg menu click Insert New Component>Insert a New
Assembly Position or from the Active Feature Selector click the <Inset New
Assembly Position> option.

In the "Component at the location” property select Spur02.

Set the Mate Angle to 90 degrees.

Set the Mate Type to Gear

Set the Mating Assembly Position to apSpur01.

Set the Z Delta property to -0.500in.

Set Rack Teeth Offset to 10 to center the rack on the spur gear to complete this
tutorial.

o roes
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Spurd?, w-07022in y-18948in r2020Tin c40d1din  FWe= 3300 NS:= 3300
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Tutorial — Creating a Worm and Helical Gear Set
In this tutorial the task will be to create a worm and a helical gear set.

Step 1 is to add a worm gear set to GearTeq. Then configure it as if the worm
wheel is the helical gear. Later we will replace the worm wheel with a helical
gear that will use the parameters of the wheel.

After the worm gear set is added to GearTeq make any desired changes or leave
the default values for the purpose of this tutorial.

Next add a new spur gear to the assembly. GearTeq will change the parameters of
the gear to match that of the worm wheel. GearTeq will also set the "Create
Worm and or Wheel" property to "Worm Only". GearTeq will add full radial
crowning to the helical that is equal to 10% of the addendum length. Crowning
on the helical gear is not a requirement.

If any changes are made to the worm gear set after the helical gear was added will
NOT update the helical gear. Manual changes to the helical gear may be required.
Another option would be to remove the helical gear from the assembly and add a
new one back in.

Before using these models for fabrication do a thorough interference check. Be
careful of long double-enveloping worms. The way the helical angles interact
between the helical and the worm it is very possible that there will interference at
the ends of the worm. The amount of interference will depend on the pitch
diameter of the worm, number of starts or threads and the number of teeth on the
helical.

The following properties are inherited by the helical gear from the worm wheel:
Gear Standard
Number of Teeth
Helical Angle
Normal Diametral Pitch
Gear Direction
Backlash
Face Width
Addendum Modification

Again, if any changes are made to the worm gear set those values may need to be
changed in the helical gear as it is not updated automatically.
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