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Designing Approximate 

Spur Gear in CATIA V5

(Method 2 of 4: Design 

Table from MS Excel)
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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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Approach 1: Modify the 

existing Spur Gear template 

to use a Design Table from 

MS Excel
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• Open the existing Spur Gear template.
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• Rename the Spur Gear template so as to not overwrite it.

a) Right-click 

on “Properties”

b) Rename 

the part

c) Pick OK
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• Rename the Spur Gear template so as to not overwrite it.

b) Rename 

the part
c) Pick Save

a) Click on 

File + Save As 

(or use Save 

Management)
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Understanding the MS 

Excel spreadsheet
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• Open the MS Excel Spur Gear spreadsheet.
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• Open the MS Excel Spur Gear spreadsheet.

Notice these symbols 

are the same as our 

parameters in CATIA

Notice We are active in 

the Spur Gear worksheet
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• Change to the Design Table worksheet.

Notice the cells on Design Table 

worksheet are getting their data 

from the Spur Gear worksheet 

Notice the cells on Design Table 

worksheet have a Customized 

Format to display units.

Notice the cells on Design Table 

worksheet are getting their data 

from the Spur Gear worksheet 
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• Explanation of Customized Format to display units on the Design 

Table worksheet.

Format Cells + Custom:

1. #”mm” gives the unit of mm 
after the number without 
decimal places.

2. #.#”deg” gives the unit of deg 
after the number with one 
decimal place.

3. #.###”mm” gives the unit of 
mm after the number with 
three decimal places.

1
2

3

The reason for adding Custom Format to 
the cells is because we are getting the 
data input from another worksheet. On 
that worksheet the data is just a number. 

CATIA reads numbers in standard International 
System of Units format. Example length in meters, 
angle in radians, etc. Any deviation form that 
format needs to be called out (i.e. mm, deg).
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Connecting the MS Excel 

spreadsheet to the CATPart
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• Connect the MS Excel spreadsheet to the CATIA part as a Design 

Table.

a) Pick the 

Design Table 

icon

b) Pick “Horizontal” 

due to the data 

placement on the MS 

Excel worksheet

d) Pick OK

c) Ensure the sheet 

index is set to 1. This 

is telling CATIA which 

worksheet to read.
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• Connect the MS Excel spreadsheet to the CATIA part as a Design 

Table.

Double-pick the “Spur 

Gear Design” file
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• Connect the MS Excel spreadsheet to the CATIA part as a Design 

Table.

Pick Yes
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• Connect the MS Excel spreadsheet to the CATIA part as a Design 

Table.

a) Pick 

“Associations”

c) Pick “Create 

parameters”

d) Pick OK

b) Select all the 

Columns data
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• Connect the MS Excel spreadsheet to the CATIA part as a Design 

Table.

Pick OK
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• Replace (and delete original) all the old parameters with the new ones.

d) Pick OK

a) Right-click the old 

parameter; drop on 

Replace

c) Pick “Delete replaced 

elements and exclusive 

parents

b) Pick the new 

parameter

Repeat steps a-d 

for each of the six 

parameters.



BND TechSource

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

• Update the part.

Pick Update
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• Change the MS Excel spreadsheet.

a) Change to 12a) Change to 25

b) Change to 75
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• Must save the MS Excel spreadsheet before part update.

Save the 

spreadsheet
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• Go back to the Spur Gear CATPart and wait (10 -15 sec.) for the 

synchronization window.

Pick Close
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• Update the part.

Pick Update
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Approach 2: Create a New 

Part to use a Design Table 

from MS Excel
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• Create a new CATPart.

a) File + New…

b) Enter a 

part name

c) Pick OK
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• Attach the MS Excel Design Table to the CATPart.

a) Pick the 

Design Table 

icon

b) Pick “Horizontal” 

due to the data 

placement in the MS 

Excel worksheet

d) Pick OK

c) Ensure the sheet 

index is set to 1. This 

is telling CATIA which 

worksheet to read.
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• Connect the MS Excel spreadsheet to the CATIA part as a Design 

Table.

Double-pick the “Spur 

Gear Design” file
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• Connect the MS Excel spreadsheet to the CATIA part as a Design 

Table.

Pick Yes



BND TechSource

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

• Connect the MS Excel spreadsheet to the CATIA part as a Design 

Table.

a) Pick 

“Associations”

c) Pick “Create 

parameters”

d) Pick OK

b) Select all the 

Columns data
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• Connect the MS Excel spreadsheet to the CATIA part as a Design 

Table.

Pick OK
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Create the Geometry
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• Create the pitch and base circles in a sketch.

a) Create 2 

circles with 

centers at 0,0
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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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• 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
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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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• Create tooth geometry reference lines.

b) Create an angular 

constraint as shown
a) Create a vertical 

reference line from 0,0
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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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• 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.



BND TechSource

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

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

b) Mouse-over the 

object and pick 

edit formula

a) Right-click 

the dimension



BND TechSource

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

• 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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• 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.
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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
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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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• 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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• 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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• And there you have it!. An Approximated Spur Gear which is 

modifiable through a Design Table from MS Excel.

Pick Update
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• Modify parameters in the MS Excel spreadsheet for tooth number 

(z) and/or pitch circle radius (Rp) and save results.

b) Modify a = 75

a) Modify z = 40

c) File Save

a) Modify z = 25
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• Go back to the Spur Gear CATPart and wait (10 -15 sec.) for the 

synchronization window.

Pick Close
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• Update the part.

Pick Update
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• Again we have a “template” part for our Spur gear.

• The difference is; this template is controlled via an MS Excel 

spreadsheet. 

• This part may be modified by simply changing the parameters of 

any/all of the following four formulae on the spreadsheet:

1. z - number of teeth // real parameter [z = input]

2. Rpa - Ref Pressure Angle // angle parameter [Rpa = input]

3. m - module // length parameter [m = input]

4. a – center to center distance [a = input]

• Next we will look at using Import Parameters (from .xls(x) or.txt file) to 

feed the parameter data and update the Spur Gear.
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◼ Conclusion: 

This is an example of Designing Approximate Spur 
Gear in CATIA V5 (Method 2: Design Table from MS 
Excel).

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! 


