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Designing Approximate 

Spur Gear in CATIA V5

(Method 4 of 4: 

creating/using Macro)
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• This is step by step guide of how to create an approximate involute 

spur gear using CATIA V5.

• This document assumes that you know basic spur gear geometry.
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Some basic nomenclature and formulae:

z -number of teeth // real parameter [z = 25]

Rpa –ref. pressure angle // angle parameter [Rpa = 20 deg]

s –symmetry angle // angle parameter [s = 90/z*1 deg]

m -module // length parameter [m = 3mm]

Pd -Pitch diameter // length parameter [Pd = z*m]

Bd -Base diameter // length parameter [Bd = Pd * cos(Rpa[radians])]

Ad -Addendum diameter // length parameter [Ad = Pd+(2*m)]

Dd -Dedendum diameter // length parameter [Dd = Pd-(2.5*m)]

tr –tooth radius at dedendum circle // length parameter [0.38*m]
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• When you start CATIA, go to TOOLS->OPTIONS->Infrastructure->

• Part Infrastructure and in Display select “Parameters” and “Relations”.
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• Then in Options->General in Parameters and Measures select 

“With Value” and “With Formula” in Parameters Tree View.
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• This macro:

Has user 

inputs

Creates 

parameters

based on 

these inputs

Creates 

geometry

Connects 

the 

geometry 

with the 

parameters 

using 

relations
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Here is the finished 

macro…
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• Run the macro.

a) Go to Tools + 

Macro + Macro, 

or use Alt+F8

b) Select the Spur 

Gear Macro

c) Pick “Run”
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• Run the macro.

Pick “OK”
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• Enter a value for the gear module.

a) Enter a value for 

the gear module

b) Pick OK
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• Enter a value for the Number of teeth.

a) Enter a value for 

the Number of teeth

b) Pick OK
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• Enter a value for the Reference Pressure Angle.

a) Enter a value for 

the Rpa

b) Pick OK
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• Data verification.

a) Verify yes or no 

to continue

b) Verify yes or no 

to continue

c) Verify yes or no 

to continue
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• Approximate Spur Gear part is complete.

b) Notice all the 

parameters are 

complete

c) Notice all of the 

relations are 

complete

a) Notice the part 

has been renamed
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Create the “Input” Block
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• We know from the manual input (method 1) there are three input 

parameters from which all others are built.
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• Macro process…

Create the Input Block

Request and verify input 

from the user

Create a CATPart with these 

inputs in the part name

Create the Parameters Block

Create the Geometry Block

Create the Relations Block

Combine the Blocks
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• Create the Input Block portion of the macro.

a) Alt+F8 to open 

the macro directory

b) Select  the 

“Input” block.

c) Pick “Edit” to work 

on this portion of the 

macro.

d) This macro was written in 

VBScript. There are also 

VBAScript and CATScript 

available.

The coding for the Input portion of our macro 

must be created (not recorded). 

For those without a lot of coding experience, 

we suggest looking online to forums such as 

“stack overflow” for VBScript insight.
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• Test the Macro for the Input Block.

Pick “Run”
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• Test the Macro for the Input Block.

a) Verify yes or no 

to continue

b) Verify yes or no 

to continue

c) Verify yes or no 

to continue

PASS
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• Test the Macro for the Input Block.

Notice the part has 

been renamed

PASS
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Create the “Parameters” 

Block
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• Record the Macro while creating the parameters.

d) Notice the Record 

“Stop” icon appears

a) Go to Tools + 

Macro + Start 

Recording b) Rename the 

Macro “Parameters”

c) Pick “Start”
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• Open the Formulas window.

Pick the 

Function 

icon

Open the drop-

down list

Pick “Real” 

for the first 

formula

Pick “OK”
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1) z // real parameter [Number of teeth: z = 40]

c) Set 40 for the 

number of teeth

a) Pick New Parameter

b) Type “Number of 

teeth: z ” for the name

1

d) Pick OK
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• Open the Formulas window

Pick the 

Function 

icon

Open the drop-

down list

Pick “Angle” for 

this formula

Pick “OK”
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2) Rpa // angle parameter [Ref Pressure Angle: Rpa = 20 deg]

c) Set 20 for the Ref 

Pressure Angle

a) Pick New Parameter

b) Type “Ref Pressure 

Angle: Rpa ” for the name

2

d) Pick OK
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3) s // angle parameter [Symmetry angle: s = 90/z *1 deg]

b) Type “Symmetry 

angle: s” for the name

3 a) Pick New Parameter

f) Pick Apply

c) Pick Add Formula

d) Type 90/Number 

of teeth: z *1 deg

e) Pick OK
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• The next Six Parameters will be Length type.

Pick the 

Function 

icon

Pick “OK”

Pick “Length” 

for the next 

five formulae
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4) m // length parameter [Module: m = 3mm]

c) Set 3mm for 

the module

a) Pick New Parameter

b) Type “Module: 

m” for the name

4

d) Pick OK
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5) Pd // length parameter [Pitch diameter: Pd = z*m]

a) Pick New Parameter

b) Type “Pitch diameter: 

Pd” for the name

5

f) Pick Apply

c) Pick Add Formula

e) Pick OK

d) Type Number of teeth: 

z *Module: m
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6) Bd // length parameter [Base diameter: Bd = Pd*cos(Rpa[radians])]

a) Pick New Parameter

b) Type “Base diameter: 

Bd” for the name

6

f) Pick Apply

c) Pick Add Formula

e) Pick OK

Note: Ref Pressure Angle: 

Rpa is read as radians.

d) Type Pitch diameter: Pd 

*cos(Ref Pressure Angle: Rpa)
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7) Ad // length parameter [Addendum diameter: Ad = Pd+(2*m)]

a) Pick New Parameter

b) Type “Addendum 

diameter: Ad” for the name

7

f) Pick Apply

c) Pick Add Formula

e) Pick OK

d) Type Pitch diameter: 

Pd + (2*Module: m)
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8) Dd // length parameter [Dedendum diameter: Dd = Pd-(2.5*m)]

a) Pick New Parameter

b) Type “Dedendum 

diameter: Dd” for the name

8

f) Pick Apply

c) Pick Add Formula

e) Pick OK

d) Type Pitch diameter: 

Pd – (2.5 * Module: m)
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9) tr // length parameter [tooth radius at dedendum circle: tr = 0.38*m]

a) Pick New Parameter

b) Type “tooth radius at 

dedendum circle: tr” for 

the name

9

f) Pick Apply

c) Pick Add Formula

e) Pick OK

d) Type 0.38 * Module: m
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• Stop recording the Parameters block of this Macro.

Pick the Record 

“Stop” icon
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• Check the Parameters content of this Macro.

a) Alt+F8 to open 

the macro directory

b) Select  the 

“Parameters” 

block.

c) Pick “Edit” to work 

on this portion of the 

macro.
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• Test the Parameters block of this Macro.

a) Alt+F8 to open 

the macro directory

b) Select  the 

“Parameters” 

block.

c) Pick “Run” to test 

this portion of the 

macro.

d) Notice all the 

parameters have 

been added to the 

part.

PASS
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Create the “Geometry” 

Block
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• Start Recording the Macro while creating the geometry.

d) Notice the Record 

“Stop” icon appears

a) Go to Tools + 

Macro + Start 

Recording b) Rename the 

Macro “Geometry”

c) Pick “Start”
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• Create the pitch and base circles in a sketch.

a) Create 2 

circles with 

centers at 0,0

Pitch dia. = 120mm
Base dia. = 112.763mm
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• Create tooth geometry reference lines.

b) Create two 

reference lines 

from 0,0

a) Change the circles to 

reference geometry

c) Create an 

angular 

dimension

c) Create an 

angular 

dimension

Ref. Pressure 
Angle= 20 deg.
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• Create tooth geometry reference lines.

b) Create an angular 

constraint as shown
a) Create a vertical 

reference line from 0,0

Symmetry Angle 
= 2.25 deg.
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• Create reference points A & B for the construction of the 

approximated tooth profile.

2) Create a 

reference point B 

between the PITCH 

circle and the LH 

tooth reference line.

1) Create a 

reference point A

between the 

BASE circle and 

the RH tooth 

reference line.
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• Create symmetrical reference points C & D for the construction of 

the approximated tooth profile.

Symmetry Points 

A&B about the 

vertical line.

Point C

Point D

Point A

Point B
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• Create the approximated (circular) tooth profile. Actual tooth profile 

would be an involute curve.

b) Finish the arc 

through point B 

from just below 

the Base 

diameter to 

nearby the 

vertical line.

1) Create an arc

with its center at 

point A.

b) Finish the arc 

through point B 

from just below 

the Base 

diameter to 

nearby the 

vertical line.

2) Finish the arc 

through point B 

from just below 

the Base 

diameter to 

nearby the 

vertical line.

Repeat steps 1 & 2 to 

create another arc 

through points C & D
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• Create the Addendum and Dedendum construction circles.

b) Create two 

circles for 

Addendum and 

Dedendum as 

shown.

a) Hide the Pitch and 

Base reference circles.

c) Create dimensions 

for these two circles.

b) Create two 

circles for 

Addendum and 

Dedendum as 

shown.

c) Create dimensions 

for these two circles.

Addendum dia. = 126mm
Dedendum dia. = 112.5mm
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• Clean up the tooth profile.

Use Quick Trim to 

clean up the tooth 

profile as shown.
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• Create the radius between the tooth profile and the dedendum circle.

Create a radius 

between the tooth 

profile and the 

dedendum circle 

as shown.

Create radii 

between the tooth 

profile and the 

dedendum circle 

as shown.

Tooth radius = 1.14mm
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• Create a solid pad using the sketch.

c) Pick OK

a) Insert a body.

b) Create a Pad using 

the sketch as the 

profile selection; set 

length to 10mm; use 

mirrored extent.
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• Stop recording the Geometry block of this Macro.

Pick the Record 

“Stop” icon
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• Check the Geometry content of this Macro.

a) Alt+F8 to open 

the macro directory

b) Select  the 

“Geometry” 

block.
c) Pick “Edit” to work 

on this portion of the 

macro.
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• Test the Geometry block of this Macro.

a) Alt+F8 to open 

the macro directory

b) Select  the 

“Geometry” 

block.

c) Pick “Run” to test 

this portion of the 

macro.

d) Notice the geometry has 

been added to the part.

PASS
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Create the 1st “Relations” 

Block
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• Must start and stop recording the Macro while “inside” the Sketch 

to properly record the Relations.

a) Go to Tools + 

Macro + Start 

Recording

c) Pick “Start”

b) Rename the 

Macro “Relations_1”
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• Must start and stop recording the Macro while “inside” the Sketch 

to properly record the Relations.

d) Notice the Record 

“Stop” icon appears
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• Apply the formula (Pitch diameter: Pd) to the pitch circle.

b) Mouse-over the 

object and pick 

edit formula

a) Right-click 

the dimension
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• Apply the formula (Pitch diameter: Pd) to the pitch circle.

c) Pick OK

a) Double pick the formula 

Pitch diameter: Pd

b) Divide by 2 because 

CATIA sees Diameters as 

Radius objects
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• Apply the formula (Base diameter: Bd) to the base circle.

b) Mouse-over the 

object and pick 

edit formula

a) Right-click 

the dimension
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• Apply the formula (Base diameter: Bd) to the base circle.

c) Pick OK

b) Divide by 2 because 

CATIA sees Diameters as 

Radius objects

a) Double pick the formula 

Base diameter: Bd
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• Apply Ref Pressure Angle: Rpa.

b) Right mouse 

and pick edit 

formula

a) Double pick 

the dimension
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• Apply Ref Pressure Angle: Rpa.

a) Double pick the formula 

Ref Pressure Angle: Rpa

b) Pick OK
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• Apply Symmetry angle: s

b) Right mouse 

and pick edit 

formula

a) Double pick 

the dimension
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• Apply Symmetry angle: s

a) Double pick the formula 

Symmetry angle: s

b) Pick OK
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• Apply the formula (Addendum diameter: Ad) to the addendum circle.

b) Mouse-over the 

object and pick 

edit formula

a) Right-click 

the dimension
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• Apply the formula (Addendum diameter: Ad) to the addendum circle.

c) Pick OK

a) Double pick the formula 

Addendum diameter: Ad

b) Divide by 2 because 

CATIA sees Diameters as 

Radius objects
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• Apply the formula (Dedendum diameter: Dd) to the dedendum circle.

b) Mouse-over the 

object and pick 

edit formula

a) Right-click 

the dimension
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• Apply the formula (Dedendum diameter: Dd) to the dedendum circle.

c) Pick OK

a) Double pick the formula 

Dedendum circle radius: Rd

b) Divide by 2 because 

CATIA sees Diameters as 

Radius objects
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• Apply tooth radius at dedendum circle: tr to both radii.

b) Right mouse 

and drop on edit 

formula

a) Double pick 

the dimension

Repeat steps 

a-b for the 

other radius
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• Apply tooth radius at dedendum circle: tr to both radii.

a) Double pick the formula 

tooth radius at dedendum 

circle: tr

b) Pick OK
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• Stop recording the 1st Relations block of this Macro (while still 

“inside” the sketch).

Pick the Record 

“Stop” icon



BND TechSource

BND TechSource https://bndtechsource.wixsite.com/home

• Check the content of the Relations_1 Macro.

a) Alt+F8 to open 

the macro directory

b) Select  the 

“Relations_1” 

block.

c) Pick “Edit” to work 

on this portion of the 

macro.
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• Test the block of the Relations_1 Macro.

a) Alt+F8 to open 

the macro directory

b) Select  the 

“Relations_1” 

block.

c) Pick “Run” to test 

this portion of the 

macro.

d) Notice the new 

relations have been 

added to the part.

Before running the macro After running the macro

PASS
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Create the 2nd “Relations” 

Block
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• Start recording the 2nd “Relations” Block.

a) Go to Tools + 

Macro + Start 

Recording

b) Rename the 

Macro “Relations_2”

c) Pick “Start”
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• Create the pattern for the number of teeth.

a) Right mouse “Instance” 

and drop on edit formula
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• Create the pattern for the number of teeth.

c) Pick OK

b) Double pick the formula 

Number of teeth: z
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• Create the pattern for the number of teeth.

b) See next slide

c) Reference 

element; pick the 

X axis.

d) Reference 

element; pick the 

X axis.

a) Right mouse “Angular 

Spacing” and drop on edit 

formula
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• Create the pattern for the number of teeth.

b) Pick OK

d) See previous slide

a) Type 360 deg/ 

Number of teeth: z
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• Update the part.

Pick Update
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• Stop recording the 2nd Relations block of this Macro.

Pick the Record 

“Stop” icon
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• Check the content of the Relations_2 Macro.

a) Alt+F8 to open 

the macro directory

b) Select  the 

“Relations_2” 

block.

c) Pick “Edit” to work 

on this portion of the 

macro.
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• Test the block of the Relations_2 Macro.

a) Alt+F8 to open 

the macro directory

b) Select  the 

“Relations_2” 

block.

c) Pick “Run” to test 

this portion of the 

macro.

d) Notice the new 

relations have been 

added to the part.

PASS
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Test the “Relations” blocks
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Combine the Macro Blocks
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• Once each block runs independently, it’s time to combine them into a 

single macro that will run through the complete process.

Create the Input Block

Request and verify input 

from the user

Create a CATPart with these 

inputs in the part name

Create the Parameters Block

Create the Geometry Block

Create the Relations Block

Create the part
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• Combine the blocks into one complete macro.

It is advisable to bring two 
blocks together and test the 
macro before combining the 
next block.
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• Create Input+Params macro. 

a) Alt+F8 to open 

the macro directory

b) Pick “Create”

c) Type 

“Input+Params”

d) Pick “OK”
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• Copy from Input macro and Paste into Input+Params macro. 

a) Select “Input”

macro

b) Pick “Edit”

c) Select all the 

text and Copy

d) Close the 

editor window
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• Copy from Input macro and Paste into Input+Params macro. 

a) Select

“Input+Params” 

macro
b) Pick “Edit”

c) Select all the 

text and Paste
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• Copy from Input macro and Paste into Input+Params macro. 

b) Close the 

editor window

a) File + Save
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• Copy from Parameters macro and Paste into Input+Params macro. 

a) Select

“Parameters” macro

b) Pick “Edit”

c) Select all the text 

between “Sub CATMain()” 

and “End Sub” and Copy

d) Close the 

editor window
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• Copy from Parameters macro and Paste into Input+Params macro. 

a) Select

“Input+Params” 

macro

b) Pick “Edit”

c) Paste just 

before “End Sub”
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• Copy from Parameters macro and Paste into Input+Params macro. 

b) Close the 

editor window

a) File + Save
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• Test the Input+Params macro. 

a) Select

“Input+Params” 

macro

b) Pick “Run”
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• Test the Input+Params macro. 

Test 1 Input:

m = 3

z = 40

Rpa = 20 

Test 2 Input:

m = 3

z = 25

Rpa = 20 

a) This data all 

looks good.
b) We have a bug 

to fix.

PASS FAIL
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• Fix the bug in the Input+Params macro. 

a) Input has these 

declarations.

b) To fix the bug we must 

change the values to 

declarations in the 

Parameters section

a) Input has these 

declarations.

a) Input has these 

declarations.

was 40.000

was 20.000

was 3.000
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• Test the Input+Params macro again. 

Test 1 Input:

m = 3

z = 40

Rpa = 20 

Test 2 Input:

m = 4

z = 25

Rpa = 14.5 

a) This data all 

looks good.
a) This data all 

looks good.

PASSPASS
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• Rename Input+Params to Input+Params+Geom. 

a) Alt+F8 to open 

the macro directory

b) Select  the 

Input+Params  

Macro

c) Pick “Rename”

d) Rename to 

Input+Params+Geom

e) Pick “OK”
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• Copy from Geometry macro and Paste into Input+Params+Geom 

macro. 

a) Select

“Geometry” macro

b) Pick “Edit”

d) Close the 

editor window

c) Select all the text 

between “Sub CATMain()” 

and “End Sub” and Copy
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• Copy from Geometry macro and Paste into Input+Params+Geom 

macro.  

a) Select

“Input+Params+

Geom” macro
b) Pick “Edit”

c) Paste just 

before “End Sub”
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• Copy from Geometry macro and Paste into Input+Params+Geom 

macro. 

b) Close the 

editor window

a) File + Save
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• Test the Input+Params+Geom macro. 

a) Select

“Input+Params+Geom” 

macro

b) Pick “Run”
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• Test the Input+Params+Geom macro. 

a) Notice that Pd, Bd, 

Ad, and Dd do not 

match the geometry.

b) This is because at 

this point there are no 

relations between the 

parameters and the 

geometry.

Test Input:

m = 3

z = 25

Rpa = 20 

PASS
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• Rename Input+Params+Geom to Input+Params+Geom+Rel. 

a) Alt+F8 to open 

the macro directory

b) Select  the 

Input+Params+Geom  

Macro
c) Pick “Rename”

d) Rename to 

Input+Params+Geom+Rel

e) Pick “OK”
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• Copy from Relations_1 macro and Paste into Input+Params+Geom+Rel 

macro. 

a) Select

“Relations_1” 

macro
b) Pick “Edit”

d) Close the 

editor window

c) Select all the text 

between “Sub CATMain()” 

and “End Sub” and Copy
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• Copy from Relations_1 macro and Paste into Input+Params+Geom+Rel 

macro. 

a) Select

“Input+Params+

Geom+Rel” 

macro

b) Pick “Edit”

c) Paste just 

before “End Sub”
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• Copy from Relations_1 macro and Paste into Input+Params+Geom+Rel 

macro. 

b) Close the 

editor window

a) File + Save
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• Copy from Relations_2 macro and Paste into Input+Params+Geom+Rel 

macro. 

a) Select

“Relations_2” 

macro
b) Pick “Edit”

d) Close the 

editor window

c) Select all the text 

between “Sub CATMain()” 

and “End Sub” and Copy
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• Copy from Relations_2 macro and Paste into Input+Params+Geom+Rel 

macro. 

a) Select

“Input+Params+

Geom+Rel” 

macro
b) Pick “Edit”

c) Paste just 

before “End Sub”
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• Copy from Relations_2 macro and Paste into Input+Params+Geom+Rel 

macro. 

b) Close the 

editor window

a) File + Save
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• Test the Input+Params+Geom+Rel macro. 

a) Select

“Input+Params+Geom+Rel” 

macro

b) Pick “Run”
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• Test the Input+Params+Geom+Rel macro. 

a) Notice that all the 

parameters now match 

the geometry.

Test Input:

m = 3

z = 25

Rpa = 20 

PASS
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• And there you have it. A macro that produces an Approximate Spur 

Gear based upon user input! 
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• Our challenge to you:

• Edit this macro to include both the input and creation for the gear 

thickness.

• Good Luck!

• We hope this series on creating Approximate Spur Gear parts has 

been useful. 

• We chose the Spur Gear as an example; however, we are confident 

our users will be able to explore many new ways to use this 

information for their many other parts. 
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◼ Conclusion: 

This is an example of Designing Approximate Spur 
Gear in CATIA V5 (Method 4: creating/using Macro).

We hope this will help those who need this type of 
simulation.

As always, we are open to any discussions this may 
bring.

Please subscribe to our YouTube channel! 


