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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] Pitch
Rpa —ref. pressure angle // angle parameter [Rpa = 20 deg] Dedendum  Base Addendum
s —symmetry angle // angle parameter [s = 90/z*1 deg] & 14

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”.

Options @

3? Options .
=- Bl General Display In Specification Tree
i 4 External References
—W) Display
B EB Compatibility '3 Parameters
—BZ parameters and M 4 Relations
) ) '3 Bodies under operations
-@ Devices and Yirtuz S
' Sketches
w-. Infrastructure
Display In Geometry Area
1 —ﬂ Product Structure [T] Only the current operated solid
| — R Material Library [ Only current body
: [T] Geometry located after the current feature
— [ Catalog Editor
[T Parameters of features and constraints
_E Photo Studio Axis system display size (in mm) rlﬂ—
| —EReal Time Renderi
‘ Checking Operation When Renaming
ICHLIr @ No name check
_i DELMIA Infrastruc O Under the same tree node
R O In the main object
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* Then in Options->General in Parameters and Measures select
“With Value™” and “With Formula” in Parameters Tree View.

Options

-0 Options
=- bl General
—@Display
—EB Compatibility
—';{ Parameters and M

.Inﬁ'astructure
Mechanical Design

' Shape

L» ' Analysis & Simulation

AEC Plant

Machining

J ‘I"\inif-ol hMAsb

"@ Devices and Virbuz Relations update in part context

?X]

Knowledge I Units | Language | Report Generation | Parameters Tolerance |Mea ‘|>
Parameter Tree Yiew

Parameter names
[] surrounded by the symbol

8% ‘4 Creation of synchronous relations
[ Creation of relations evaluated during the global update

Design Tables
iz @ Automatic Synchronization At Load
O Interactive Synchronization At Load

O Manual Synchronization

O Default Mode : Copy Data Into Model
@ Default Mode : Do Not Copy Data Into Model
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Create the following Nine formulae:

Known:
» z/l real parameter [Number of teeth: z = 25]
* Rpa /l angle parameter [Ref Pressure Angle: Rpa = 20 deq]

* m// length parameter [Module: m = 3mm]

Resultant:
* s/l angle parameter [Symmetry angle: s = 90/z*1 deq]
"« Pd/ length parameter [Pitch diameter: Pd = z*m]
* Bd// length parameter [Base diameter: Bd = Pd * cos(Rpa[radians])]

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

J

BND TechSource

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

* tr// length parameter [tooth radius at dedendum circle: tr = 0.38*m]
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EJ stat  ENOVIAVSVPM File  Edit

Open the Formulas window

I- L“Auto l”Auto L]

m’ﬁ Part1

Formulas: Part1

5

Filter On Part1

Filter Name :Ii
Filter Type: |All

Double click on a paramet

Parameter
‘Geometrical Set.1\SketcH
‘Geometrical Set.1\SketcH
“Absolute Axis System\O
“Absolute Axis System\O
“Absolute Axis System\O
“Absolute Axis System\XA
“Absolute Axis System\X4
Edit name or value of the

Geometrical Set.1\Sketch

Pick “Real”
for the first
formula

Inertia Product
Energy

Force

Inertia

Mass flow
Moment
Pressure
Angular stiffness
Temperature

Linear mass

Stiffness Constant
Volumetric flow
Frequency

Electric power
Voltage

Electric resistance
Electric intensity
Acceleration

Angular Acceleration
Strain Energy
Volumic force
Surfacic mass
Velocity

Linear feed rate
Angular feed rate
Linear spindle speed
Angular spindle speed
Surface spindle speed
List

Pick the
Function
icon

Pick “OK”

New Parameter of

Delete Parameter |

|Real ~| With Single Value ~|

Open the drop-

Add Formula I
Delete Formula I

| @ Apply | @ Cancel |

Ldown list )
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1) z /] real parameter [Number of teeth: z = 25]

n Start ENOVIAV5VPM File Edit View Insert Tools Window Help

I-_vJIAuto _:”Auto _:”Auto L”Am:”-’.m;”None LI§ \.S

X approximate Spur Gear

Formulas: Approximate Spur Gear

-
&

Filter On Approximate Spur Gear
Filter Name ;|

Filter Type: IAII L]

£ partso dy Double click on a parameter to edit it

{(x) > ﬁ Dfig @ S}=

Parameter l Value

[ Formula

Active I A

“Absolute Axis System\Activity true
“Approximate Spur Gear\Part Number’ Approximat...

"Approximate Spur Gear\Nomenclature’

"Approximate Spur Gear\Definition
"Number of teeth: z°

Edit name or value of the current parameter

‘Approximate Spur Gear\Revision' c) Set 25 for the
‘Approximate Spur Gear\Product Description” number of teeth

b) Type “Number of
teeth: z” for the name

lNumber of teeth: z IZS

New Parameter % EI With lSingIe Value

Delete Parameterl a) Pick New Parameter

=

d) Pick OK

Add Formula I

Delete Formula I
@ Cancel I
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* Open the Formulas window

EJ stet  ENOVIAVSVPM File  Edit  View

I-L”Auto :”Auto L”Auto L]

|
Ll

N
Pick “Angle” for
this formula

Pick the

Function

Inertia Product
Energy

Force

Inertia

Mass flow
Formulas: Approximate Sp{Moment

y icon

Pressure
+ Angular stiffness
“—)E Temperature
Filter On Approximate Spy Linear mass

Stiffness Constant
Filter Name ; Volumetric flow
Filter Type: |All Frequency
Electric power
Voltage

Electric resistance
Parameter

Electric intensity Active | A
‘Geometrical Set.1\SketcHAE DL

‘Geometrical Set.1\SketchAngular Acceleration
‘Geometrical Set.1\SketcHStrain Energy yes
‘Geometrical Set.1\Sketch Volu"‘_i( force
“Geometrical Set. 1\Sketch Surfacic mass
“Geometrical Set.1\SketcH ¥ €/o<itY -

Linear feed rate

Geometrical Set.1\SketcH Angular feed rate v

Edit name or value of the ¢ ; = spindle speed

Geometrical Set.1\SketcH ?"9”'3’ spindle speed I Pick “OK”

Double click on a paramet,

urface spindle speed
List
New Parameter of | Angle

LI With {Single Value

Add Formula I
Delete Formula I

@ 0K | @ Apply | @ Cancel |

Delete Parameter I

Open the drop-
down list

L J
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2) Rpa /l angle parameter [Ref Pressure Angle: Rpa = 20 deg]

EJ Stat  ENOVIAV5VPM

File Edit View Insert Tools Window Help

|-j[f-\uto jlﬁ\uto jll\uto jlﬂkmjlé'.nJlNone j§ u{

-"g'}‘ Approximate Spur Gear

tch.1

é PartBo |_1"|,|'

b) Type “Ref Pressure
Angle: Rpa ” for the name

BND TechSource

Formulas: Approximate Spur Gear

%

Filter On Approximate Spur Gear

feo E‘_ ﬂiﬁE @v }=

Filter Name:|

Filter Type: | Al ~

Double click on a2 parameter to edit it
Parameter | Value [ Formula | Active | A
‘Number of teeth: z’ 23
“Approximate Spur Gear\Part Number’ Approximat...

“Approximate Spur Gear\Nomenclature’

“Approximate Spur Gear\Revision’ C) Set 20 for the Ref

“Approximate Spur Gear\Product Description’
“‘Approximate Spur Gear\Definition Pressure Angle

‘Ref Pressure Angle: Rpa’
Edit name or value of the current parameter

Ref Pressure Angle: Rpa | 20deg @

New Paramet: € | Angle El WithlSingIe Value d) Pick OK

Delete Parameterl a) Pick New Parameter

oK_| |

Add Formula I

Delete Formula I
| & Cancel I
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3) s // angle parameter [Symmetry angle: s = 90/z *1 deg]

B stert ENOVIAVS\( q

~
Formula Editor : ‘Geometrical Set.1\Sketch.4\Activity"

) Type 90/Number

| - j [Auto

|
=aim Parameters

e ==

l_ = Relations

!
L & PartBody

eometrical Set.1

b) Type “Symmetry
angle: s” for the name

BND TechSource

of teeth: z *1 deg i

? X

R|@| o

ﬁ | Geometrical Set.1\Sketch.4\Activity
Formulas: Approximate Spur

Members of Parameters

Members of Real

™| 90/ Number of teeth: z'*1 deg|
6

Dictiona
Filter On Approximate Spur Gear (n

Parameters
Filter Name :I

Filter Type: |AI|

Double click on a parameter to edit
Parameter

Design Table
Operators CstAttr_Mode
Pointer on value function Angle

Point Constructors

Law

Operations Constructors Vv
< >

lNumber of teeth: z

Relations\Formula. 1M\ Activity
“Approximate Spur Gear (manual

“Approximate Spur Gear (manual input)\Nomenclature
‘Approximate Spur Gear (manual input)\Revision

“Approximate Spur Gear (manual input)\Product Description”  Approximat...
‘Approximate Spur Gear (manual input)\Definition™
“Symmetry angle: s Odeg

Edit name or value of the current parameter

e) Pick OK 'l: |40

"Absolute Axis System\XAxis\Z"
“Absolute Axis System\YAxis\X'
“Absolute Axis System\YAxis\Y"
"Absolute Axis System'\YAxis\Z"
"Absolute Axis System\ZAxis\X"
"Absolute Axis System\ZAxis\Y
‘Absolute Axis System\ZAxis\Z"
mber of teeth: z°

=

oK | @ cancel |

c¢) Pick Add Formula

Symmetry angle: s

[oicg

=

| 4

New Paramelssofgge !Angle El WithlSingIe Value
Delete Parameter I

a) Pick New Parameter

https://bndtechsource.wixsite.com/home
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Delete Formula I

Apply I W Cancel I

f) Pick Apply
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» The next Six Parameters will be Length type.

i Real -
|
EJ Stat  ENOVIAVSVPM  File  Edit nteger

e e |

Pick “Length”
for the next
five formulae

Inertia Product
Energy
Force

Function

Formulas: Part1

Inertia
5 Mass flow Import...
B o mport.|
Filter On Part1 Pressure
! Angular stiffness
Filter Name : Tmpambiae

Filter Type: |All Linear mass

Stiffness Constant
Double click on a paramet| Volumetric flow

Frequency

ot Vo —
| Geometrical Set.1\Sketc! [FSNEN

‘Geometrical Set.1\SketcH Electric resistance
“Absolute Axis System\Of Electric intensity
"Absolute Axis System\Of Acceleration
"Absolute Axis System\O{Angular Acceleration
“Absolute Axis System\XA Strain Energy
‘Absolute Axis System\X4 Volumic force v

Edit name or value of the { Surfacic mass
Velocity

Geometrical Set.1\Sketch Linear feed rate . “ »
‘ Angular feed rate P|Ck OK

Linear spindle speed
New Parameter of type § Angular spindle speed Add Formula
Surface spindle speed

List v
Delete Parameter l Delete Formula
@ 0K | O Apply | @ Cancel
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4) m // length parameter [Module: m = 3mm]

u Start ENOVIAV53VPM Eile Edit View Insert Tools Window Help

| - j [Auto j | Auto j |Au’ro j | Au‘lj | bﬂJlNone j § \_S Jf(x) E' n‘.'..':g @v }:

Formulas: Approximate Spur Gear ? *

@ Import...

Filter On Approximate Spur Gear
Filter Name :|

Filter Type: |AII j

Double click on a parameter to edit it

Parameter | Value [ Formula Active |~
‘Ref Pressure Angle: Rpa’ 20deq

‘Approximate Spur Gear\Part Number’ Approximat...

“Approximate Spur Gear\Nomenclature’

“Approximate Spur Gear\Revision™ C) Set 3mm for

“Approximate Spur Gear\Product Description” the module

“Approximate Spur Gear\Definition

ﬁ' PartBo |_1"|,|'

Edit name or value of the current parameter

Module: m | 3mm %

b) Type “Module:
m” for the name

New Parameter. € J|Length El WithlSingIeVaIue d) Pick OK Add Formula I

Delete Parameterl a) Pick New Parameter Delete Formula I
0K | i | & Cancel I
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5) Pd // length parameter [Pitch diameter: Pd = z*m]

n Start

ENOVIA r

B

"'a'a Approximate Spur Gea

- ) Axis Systems

=/ Absolute Ax

'm—r. Parameters

o ex
= Relations

-y

b) Type “Pitch diameter:

Pd” for the name

BND TechSource

=5 Geometrical Set.1

Formula Editor : "Pitch diameter: Pd”

i

R
d) Type Number of teeth:
Z *Module: m

: — e [ Pitch diameter: Pd
ormuias: roximate u
PP P [Number of teeth: z*'Module: m*

‘_‘g Dictiona
=

Parameters

Design Table

Members of Parameters

Renamed parameters

Members of All
“Absolute Axis System\Origin'\o( A
“Absolute Axis System\Origin\Y"
“Absolute Axis System\Origin\Z"
“Absolute Axis System\XAxis\X"
“Absolute Axis System\XAxis\Y"
‘Absolute Axis System\XAxis\Z"
“Absolute Axis Svstem\ YAxis\X’ W
<

v

Filter On Approximate Spur Gear (1 |Operators Length
Filter Name :I * Pointer on value function Real
. Point Constructors Boolean
Filter Type: |Length Law Angle
Overations Constructors ¥ |String
: A > Feat
Double click on a parameter to edit st
Parameter |
“Absolute Axis System\Origin\X'
“Absolute Axis System\Origin\Y" [l
“Absolute Axis System\Origin\Z' Omm
‘Module: m 3mm
‘Pitch diameter: Pd"

Edit name or value of the current parameter

|
e) Pick OK 5‘ 0K l JCancell

= ‘Number of teeth:

¢) Pick Add Formula

Pitch diameter: Pd

I 120mm

=

New Paramet:

Delete Parameter |

Length | With [Single Value

a) Pick New Parameter

~| | f) Pick Apply

Add Formula I
Delete Formula I

Apply | @ Cancel |

@ ok |
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b) Type “Base diameter:
Bd” for the name

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

B stert

ENOVIAV5VPM File

Edit Yiew Insert Formula Editor : "Base dia

vl |Auto

v“AutO

v”AUtO v”ALﬂv

F

d) Type Pitch diameter: Pd E
*cos(Ref Pressure Angle: Rpa) N

£

(Note: Ref Pressure Angle: ]
Rpa is read as radians. J ? X

R|P|7

| Base diameter: Bd

il
)

Z plane

o ;
A -+ as

~aim Parameters
 fioex
ta=_ .. Relations
"“i Geometrical Set.1

ﬁ PartBody

B

Dictiona

Members of Parameters

Nkos(‘Ref Pressure Angle: Rpd )" Pitch diameter: Pd’

Members of All
“Absolute Axis System\Origin\X" A

Filter On Approximate Spur Gear (4 Design Table Renamed parameters ‘Absolute Axis System\Origin\Y"
Filter Name :I Operators Length “Absolute Axis System\Origin\Z"
2 Pointer on value function Real “Absolute Axis System\XAxis\X"
Filter Type : |l'°"9th Point Constructors Boolean “Absolute Axis System\XAxis\Y"
Law Angle ‘Absolute Axis System\XAxis\Z"
Double click on a parameter to edi{ |Ooerations Constructors ¥ |String "Absolute Axis Svstem\ YAxis\X’ w
< > Feature v < >
Parameter
“Absolute Axis System\Origin\X" | |
“Absolute Axis System\Origin\Y" e) Pick OK !:
“Absolute Axis System\Origin\Z" oK | @ Cancel |
‘Module: m” b
‘Pitch diameter: Pd’ 120mm = ‘Number of teeth: z*'Modu... yes
‘Base diameter: Bd’ 112.763mm = cos( Ref Pressure Anal=- Bn

Edit name or value of the current parameter

|Base diameter: Bd

I 112.763mm

er of

Delete Parameter |

New Para € JlLength

a) Pick New Parameter

v | With Single Value

E

¢) Pick Add Formula

Add Formula |

Delete Formula I
@ 0K l Apply ' @ Cancel I

f) Pick Apply
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— +
7) Ad // length parameter [Addendum diameter: Ad = Pd+(2*m)]
n Start ENOVIAVSrd T Pitch di ter: Formula Editor : "Addendum diameterAd” ? X
][t ) Type Pitch diameter:

Pd + (2*Module: m)
¥ Approximate Spur Gea

Formulas: Approximate

i

R|P| @

{ |Addendurn diameter:Ad

Dictiona

IPitch diameter: Pd'+ (2" Module: m’)

Members of Parameters

Members of All

Filter On Approximate Spur Gear (m Parmeir:rs :Absolute Ax'!s System\{)rig:m\x: A
il Neeric ] Design Table Renamed parameters Absolute Axis System\Or!glm\Y
; Operators Length "Absolute Axis System\Origin\Z"
Filter Type: ILength Pointer on value function Real “Absolute Axis System\XAxis\X"
Point Constructors Boolean “Absolute Axis System\XAxis\Y~
Double click on a parameter to edit |12V Angle ‘Absolute Axis System\XAxis\Z'
Ooperations Constructers ¥ | String “Absolute Axis Svstem\ YAxis\X w
Parameter < > Feature v | < »
PRFITIRATEC AN | Absolute Axis System\Origin\X'
;i; PartBody ‘Absolute Axis System\Origin\Y" | |
4 ‘Absolute Axis System\Origin\Z' e) Pick OK !:
‘Module: m’ OK l @ Cancel l
‘Pitch diameter: Pd’ e e
‘Base diameter: Bd" 112.763mm = cos(Ref Pressure Angle: Rp... yes
‘Addendum diameterAd’ 126mm = "Pitch diameter: P -

Edit name or value of the current parameter

c¢) Pick Add Formula

Addendum diameter:Ad

b) Type “Addendum
diameter: Ad” for the name

=

New Paramet

Delete Parameter l

| With [Single Value -

a) Pick New Parameter

@ ok |

f) Pick Apply

Add Formula I
Delete Formula l

Apply | @ Cancel |

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

u Sat (d) Type Pitch diameter: . Formula Editor : "Dedendum diameter: Dd ? %
' -|/2tc {Pd-(2.5*Module:m) |-

- -3
R RIS Formulas: Approximate Spur O Qnt |Dedendum diameter: Dd =
IPitch diameter: Pd™-(2.5"Module: m’)
¥
gﬁ Dictiona Members of Parameters Members of All
Filter On Approximate Spur Gear (manu Parameters “Absolute Axis System\Origin' X’ A
) Design Table Renamed parameters ‘Absolute Axis System\Origin\Y"
Filter Name : Operators Length ‘Absolute Axis System\Origin\Z"
Filter Type : |Length Pointer on value function Real “Absolute Axis Systerm\XAxis\X
— Point Constructors Boolean “Absolute Axis System\XAxis\Y"
€= ir Parameters : B Law Angle ‘Absolute Axis System\XAxis\Z"
= o lations Double click on a porameter to edit it Operations Constructors ¥ |String “Absolute Axis Svstem\ YAxis\X’ w
= Relations
Parameter < > Feature v 1< >
8 Geometrical set.1 [T System\Origin\Y" | |
¥F partBody ::Abs;h.llte A{tis System\Origin\Z’ e) Pick OK !
odule: m
‘Pitch diameter: Pd” - g l 9 Concel l
‘Base diameter: Bd" TTZ.763mm = COs( Ref Pressure Angle: Rp...  yes |
‘Addendum diameter:Ad” 126mm = Pitch diameter: Pd £ (2*" yes

‘Dedendum diameter: Dd’
Edit name or value of the current parameter

112.5mm

b) Type “Dedendum
diameter: Dd” for the name

Dedendum diameter: Dd [ 112.5mm

New Parameter affype !Length +| With|Single Value ~| f) Pick Apply Add Formula_|
Delete Parameter I

Delete Formula I
a) Pick New Parameter
@ OK ) AEE! I ¥ Cancel |
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9) tr // length parameter [tooth radius at dedendum circle: tr = 0.38*m]

BJ stert

ENOVIAV5VPM File

Edit View  |nsert

d) Type 0.38 * Module: m k iR

F

' Formula Editor : ‘tooth radius at dedendum circle: tr’ ?

oximate Spu

xy plane

- oiul Parameters

‘l"-f'n Relations
Aoy
J‘ i Body.2

L ¥ PartBody

eometrical Set.1

b) Type “tooth radius at
dedendum circle: tr” for
the name

BND TechSource

Formulas: Approxima mar Itooth radius at dedendum circle: tr
0.38"Module: m’|

=
5‘% Dictiona Members of Parameters Members of Length
- : Parameters All ~ A
Filter On Approximate Spur Gear (man
f p? e { Design Table Renamed parameters ‘Pitch circle radius: Rp’
Filter Name l Operators Boolean ‘Base circle radius: Rb’
Filter Type : lAII Pointer on value function Length "‘Addendum circle radius: Ra’
Point Constructors CstAttr Mode ‘Dedendum circle radius: Rd"
Double click on 2 parameter to edit it Law ‘ " Angle tooth radius at dedendum circle: tr %
Operations Constructors Integer
Parameter < > Real v |« >

Relations\Formula.18\Activity
‘Approximate Spur Gear (manual inpu
‘Approximate Spur Gear (manual inpu

| Module: m

=

oK | @ Cancel|

3mm
e) Pick OK !:I

"Approximate Spur Gear (manual inp ~
‘Approximate Spur Gear (manual inpmu TesTpToT
‘Approximate Spur Gear (manual input)\Definition’

‘tooth radius at dedendum circle: tr’
Edit name or value of the current parameter

Omm

tooth radius at dedendum circle: tr]

APPTUXTTIat.:

c¢) Pick Add Formula

]0mm

New Paramete! L] With |5ing|e Value

Delete Parameter l

Length

a) Pick New Parameter

=l

f) Pick Apply Add Formula |

Delete Formula

Apply | @ Cancel |

@ ok |
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» Create the pitch and base circles in a sketch.

n Start ENOVIAV5VPM File Edit View |Inset  Tools Window  Help - & %
[ e [ [ <[] e I S @ BSOS oy B BB oys aannl - 080
¢ - Gear (manual input) %

4t ch
K|

B,

4,

&
g
a) Create 2 e
circles with @
centers at 0,0 ~,
Ov
/v.

https://bndtechsource.wixsite.com/home
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» Apply the formula (Pitch diameter: Pd) to the pitch circle.

n Start ENOVIAV5VPM File Edit View |Inset  Jools Window  Help
[ o=l —— [ ][ e St

Spur Gear (manual input)

o BSOS b S

a) Right-click
the dimension

Center graph

Reframe On
55| Hide/Show space
Properties Alt+Enter

Other Selection...
Parents/Children...

Ctrl+X
Ctrl+C
Ctrl+V

1) SR BN

Del

Radijus.54 object » Definition...

Edit Formula

Lock Parameter

b) Mouse-over the
object and pick
edit formula

Edit Equivalent Dimensions

Rename Parameter

() Deactivate

Display with Leader

Name Display
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» Apply the formula (Pitch diameter: Pd) to the pitch circle.

Help
fo © 8.5
W Anproximate Spur G& Radius Objects

ane

Formula Editor) : a) Double pick the formula
5E Pitch diameter: Pd

| Geometrical Set.1 b.7\Radius.54\Radius
| ‘Pitch diameter: Pji’

Dictiona Members of Parameters Members of Lend)
Parameters All

Design Table Renamed parameters
Operators

Pointer on value function

Point Constructors

Law

Overations Constructors Y

< >

‘Pitch diameter: Pd’

‘Base diameter: Bd"

‘Addendum diameter:Ad”

‘Dedendum diameter: Dd” X
<

>
[Pitch diameter: Pd 120mm fiol

C) Pick OK ok | @ Cancel |
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* Apply the formula (Base diameter: Bd) to the base circle.

n Start ENOVIAV5VPM File Edit View Insert Tools Window Help - i1
[ -ffor -l — <[ —<][x <[[a N - S 0 @ @ o @5

r Gear [manual input)

a) Right-click
the dimension

Center graph
Reframe On

&
Hide/Show space /_v
Properties Alt+Enter Definition...

Other Selection... Edit Formula

Lock Parameter

b) Mouse-over the
object and pick
edit formula

Edit Equivalent Dimensions
Ctrl+C Rename Parameter

Ctrl+V () Deactivate

Display with Leader

Delete Del

Name Display

Radijus.53 object 4 Name/Value Display
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« Apply the formula (Base diameter: Bd) to the base circle.

EJ stat  ENOVIAVSV Help

b) Divide by 2 because oo — -
(- | CATIA sees Diameters as S oD BERS S  EE A

Radius objects

Formuta Editor seenseere] @) Double pick the formula X
Base diameter: Bd

i€ . 7

| Geometrical Set. 1\Sa\ /b 7\Radius. S4\Radius \

[Base diameter: B /3
i Members of Parameters Members of L

—- Dictiona:
A |AR
S Design Table Renamed parameters
Operators Boolean
Pointer on value function g

Point Constructors CstAtte_Mode

Law Real

Ooerations Constructors ¥ |Angle Dedendum diameter: Dd X

< > String v ¢ >
| Pitch diameter: Pd

[ Eh

BND TechSource https://bndtechsource.wixsite.com/home
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« Create tooth geometry reference lines.

n Start ENOVIAV5VPM File Edit View |Inset  Tools Window  Help - [
- v“Auto L”Auto ;”vAuto L”Am:”i‘«w_v”None _vJ§ u 09 5 ,, \E_ @S: £ 7:ﬂ%h g | % ﬁ v, :_’A = [ ; ' - (-O Py G

pur Gear (manual input)

b) Create two
reference lines
from 0,0

c¢) Create an
angular

dimension — @

a) Change the circles to
reference geometry

BND TechSource https://bndtechsource.wixsite.com/home
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« Apply Ref Pressure Angle: Rpa.

n Start ENOVIAV5VPM File Edit View |Inset  Tools Window  Help
[ ][ —][x I3 e Sl

Spur Gear (manual input)

f® BEBRS 0 E HEE O

a) Double pick
the dimension

Constraint Definition ! b) Right mouse
Value! m- [ L ! and p|Ck edit

| Edit formula...
V4l | formula

Edit...
Angular |
Add tolerance...

Change step

Measure Between...
Measure ltem...

Add Multiple Values...
Add Range...

Edit Comment...
Lock

BND TechSource https://bndtechsource.wixsite.com/home
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Apply Ref Pressure Angle: Rpa.

u Start ENOVIAV5VPM  File Edit View Insert Tools Window Help

- < [ e IS @i mE e

5=  c) ERTOTEEETs

A e

i

| Geometrical Set.1\Sketch.7\Angle.56\Angle \ =
'E!f PartBody | ‘Ref Pressure Angle: Rpa‘|
Dictiona Members of Parameters Members gle

Parameters Al ~

Design Table Renamed parameters

Operators Boolean ‘Symmetry angle: s°
Pointer on value function Length

Point Constructors CstAttr Mode

Law
Ooerations Constructors ¥ |Real
< > String v

| Ref Pressure Angle: Rpa | 20deg E

b) Pick OK oK | @ Cancel |

https://bndtechsource.wixsite.com/home



BND TechSource

BND TechSource

» Create tooth geometry reference lines.

n Start ENOVIAV5VPM File Edit View Insert Tools Window Help

[ <A o][Ano <|[Amo <|[Aplidhi—Tae & |46 - @ &P 8-
b) Create an angular . '
constraint as shown

oximate Spur Gear [manual input)

y plane

& PartBody

https://bndtechsource.wixsite.com/home

a) Create a vertical
reference line from 0,0
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* Apply Symmetry angle: s

n Start ENOVIAV5VPM File Edit View Insert Tools Window Help
e e s N e R e N ) L -

oximate Spur Gear (manual input) a) Double ple
the dimension

Re

‘L-a}, Geometrical Set.1

J‘-gﬁ ‘ Constraint Definition ? b) R|ght mouse

& ornoo vaoe [ 2L ] and pick edit

| Edit f la...
Zi - silies formula

Angular se|
Add tolerance...

Change step
Measure Between...
Measure Item...

Add Multiple Values...
Add Range...

Edit Comment...

Lock

BND TechSource https://bndtechsource.wixsite.com/home
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Apply Symmetry angle: s

n Start ENOVIAV5VPM File Edit View Insert Tools Window Help

[ oo ][ — ][ —C][x J[a e (S8 @ BAESE

L

~aiw [Farameters Formula Editor : *Geometrical Set.1\SketchZinala SOl Anala:

 foe

= Relations H
Ivs A & a) Double pick the formula
e = Symmetry angle: s
B4 sketch 7 | Geometrical Set.1\Sketch.T\Angle.53\AnYre \ =
¥ PartBody | Symmetry angle: s
Dictiona Members of Parameters Membe gle
Parameters All A | 'Geomel et.1\Sketch. 7\Angle.56\Angle’
Design Table Renamed parameters ‘Geomet\ [ Set.1\Sketch.\Angle.59\Angle’
Operators Boolean ‘Ref Press fe Angle: Rpa’
Pointer on value function Length )
Point Constructors CstAttr Mode
Law q

Ovperations Constructors ¥ |Real
< > String v

R(P| 2

[ Symmetry angle: s |2.25deg |

@7" oK I - Cancell
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» Create reference points A & B for the construction of the
approximated tooth profile.

n Start ENOVIAV5VPM File Edit View Insert Tools Window Help
I-L”Auto _v_lIAuto L”Auto j]AuiL”Am;“None _:I§ ui f(,‘) ] E gfsg @ S}: (‘ (' 7ﬂ:hg ﬁi

te Spur Gear (manual input)

Ls

2 Geometrical Set.1
J‘-rsﬁ Sketch7
ﬁ PartBody

2) Create a \
reference point B 1) Create a
between the PITCH reference point A
circle and the LH between the

tooth reference line. 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.

n Start ENOVIAV5VPM File Edit View |Inset  Tools Window  Help

I- L“Auto L]IAUtO _v_HAuto L”Au‘_:”;‘u‘;”None LI§ \:\ {@ H @ D’:EE @ S}: r’ (' 7 4 | E

Symmetry Points
A&B about the
vertical line.

o > IR -
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» Create the approximated (circular) tooth profile. Actual tooth profile
would be an involute curve.

EJ stat  ENOVIAVSVPM File  Edit View Inset TJools  Window  Help
|- jlnuto leu‘to j[nuto leulﬂ[an [None jg ‘j; f@ E'U{EE @'}: (‘ l/‘ 7::' ﬂ:D' g' ﬁ

iate Spur Gear [manual input)

Repeat steps 1 & 2 to
create another arc
through points C & D

2) Finish the arc
through point B
from just below

the Base

diameter to 1) Create an arc
nearby the with its center at
vertical line. point A.
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« Create the Addendum and Dedendum construction circles.

n Start ENOVIAV5VPM File Edit View |Inset  Tools Window  Help -
By JE3FRRGEY ) - DA

wl-_l”Auto E”Auto VL”AU':O EIAU'NOM LI§ »S 2 ﬂ gf§§7@ S}: (' (' 7 ﬂ:h 3 % % '11;,

g b) Create two _ _
I8 circles for c) Create dimensions
E Addendum and for these two circles.
@ Dedendum as

¥ shown. :
7

a) Hide the Pitch and
Base reference circles.

https://bndtechsource.wixsite.com/home
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* Apply the formula (Addendum diameter: Ad) to the addendum circle.

n Start ENOVIAV5VPM File Edit View Inset  Tools Window  Help
[ [ —][x ][5 o =]t

Spur Gear (manual input)

fo @ Bo@®B: M

a) Right-click
the dimension

-S4 Sketehd Center graph
f} PartBody Reframe On
El Hide/Show space
Properties Alt+Enter
Other Selection...
Parents/Children...

¥ cut Ctri+X
52 Copy Ctrl+C
l.é Paste Ctrl+V

Paste Special...

Delete

Definition... ‘ Radius.70 object
b) Mouse-over the Ent.

object and pick
edit formula

=7 ™\

Lock Parameter

Edit Equivalent Dimensions

Rename Parameter

| () Deactivate

https://bndtechsource.wixsite.com/home
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* Apply the formula (Addendum diameter: Ad) to the addendum circle.

n Start ENOVIAV5VPM File Edit View Insert Tools Window Help

o 2 [ e IS @ B R8s

b) Divide by 2 because
CATIA sees Diameters as
Radius objects

1 3 T ?
; a) Double pick the formula
& Addendum diameter: Ad
| Geometrical Set.1\Sketch,) Aadius.70\Radius
- |‘Addendum diameter:A ‘r'?.i \ /
Dictiona Members of Parameters Members of Le

Parameters All ~ |‘Module: m” A
Design Table Renamed parameters ‘Pitch diameter: |

Operators Boolean ‘Base diameter: Bd

Pointer on value function "Addendum diameter:Ad’

Point Constructors CstAttr_Mode ‘Dedendum diameter: Dd”

Law Angle ‘tooth radius at dedendum circle: tr*
Operations Constructors ¥ |Real 4
< > String v < >

| Addendum diameter:Ad [126mm |

C) Pick OK 0K I @ Cancel I
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* Apply the formula (Dedendum diameter: Dd) to the dedendum circle.

EJ Stat  ENOVIAVSVPM File  Edit View Inset Tools ~ Window  Help
=il — =l — =l =] SiNene <]

ur Gear (manual input)

fo @ B % B

a) Right-click
the dimension

ﬁ' PartBody

Center graph

Reframe On
[&] Hide/Show space
Definition... Z:j’ Properties Alt+Enter
Edit Formula Other Selection...
b M th R b raeneter Parents/Children...
) ouse-over € Edit Equivalent Dimensions X Cut Ctrl+X
Rename Parameter =25 Co Ctrl+C
object and pick 73 Copy
edlt formula () Deactivate a Paste Ctrl+V
Dispiay with Leader Paste Special...
Name Display Deste 2%

Name/Value Display ‘ Radius.69 object >
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Apply the formula (Dedendum diameter: Dd) to the dedendum circle.

u Start ENOVIAV5VPM File Edit View Insert Tools Window Help
[ o [ — ][ —[x J[3 JNere -] S fo D BB B

pproximate Spur Gear [manual input]

b) Divide by 2 because
CATIA sees Diameters as
Radius objects

.MRadius.69\Radius’ ? *

[a) Double pick the formula  B| 7

LDedendum circle radius: Rd

| Geometrical Set.1\Sketch,]\ /adius.69\Radius
- PartBody | Dedendum diameter: Dof /2|
Dictiona Members of Parameters Members of Leng

Parameters All A |'Modulee m” ~

Design Table Renamed parameters ‘Pitch diameter: Pd
Operators Boolean ‘Base diameter: Bd"
Pointer on value function ‘Addendum diametd/Ad’
Point Constructors CstAttr_Mode ‘Dedendum diameter: Dd’

Law Angle ‘tooth radius at dedendum circle: tr’
Operations Constructors ¥ |Real
< > String v |« >

| Dedendum diameter: Dd [112.5mm |

c) Pick OK oK | @ Cancel |

https://bndtechsource.wixsite.com/home
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» Clean up the tooth profile.

n Start ENOVIAV5VPM File Edit View Insert Tools Window Help

I- L“Auto L”Auto _v_”Auto j'Au!L”:-‘u*;“None LI§ \:\' f(x) ” gé,ﬂfig @ S}:

Use Quick Trim to

clean up the tooth
profile as shown.
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» Create radii between the tooth profile and the dedendum circle.

n Start ENOVIAV5VPM File Edit View |Inset  Tools Window  Help

[-E”Auto E”Auto E”Auto E”AuiE”Au*;”None _v_]§ M.S fw ) ggﬂ:g @ g}: (‘ 0 ﬂ:[) g |

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.

n Start ENOVIAV5VPM File  Edit View Inset TJools  Window  Help

[ [ e s S

fo® Bk ®

B

b) Right mouse
and drop on edit
formula

Repeat steps
a-b for the
other radius

ponstraint Definition

Radius |2.329mm —
Edit formula...

E] Edit...
Dimension i -
Radius Add tolerance...
53 PartBody Change step 2

Measure Between...

a) Double pick
the dimension

Measure Item...

Add Multiple Values...
Add Range...

Edit Comment...
Lock

BND TechSource https://bndtechsource.wixsite.com/home
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Apply tooth radius at dedendum circle: tr to both radii.

n Start ENOVIAV5VPM File Edit View Insert Tools Window Help

[ -l [ — ][ —<][x J[a cffNere ]SS S D0 BB

Formula Editor : "Geometrical Set. 1\Sketch. 7\Radius.80\R4

58

=

| Geometrical Set.1\Sketch.7\Radius.80\Radius
| ‘tooth radius at dedendum circle: tr° |

Dictiona Members of Parameters Members of Length

A ~ [Moduie

Design Table Renamed parameters ‘Pitch diameter: Pd’
Operators Boolean ‘Base diameter: Bd’

Pointer on value function "Addendum diameter:Ad’

a) Double pick the formula
tooth radius at dedendum
\circle: tr

A |

Point Constructors CstAttr Mode ‘Dedendum diameter: Dd”

Law Angle ‘tooth radius at dedendum circle: tr'
Ovperations Constructors ¥ |Real

< > String v | ¢ »

|tooth radius at dedendum circle: tr | 1.14mm |

@Q OK | JCancelI
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« Create a solid pad using the sketch.

n Start ENOVIAV5VPM File Edit View |Inset  Tools Window  Help - || ) 08

I__”Auto _”Auto ~[Aste <] [A <] R <[ [None ] fo @ BB 3 AB@ - =cs

b) Create a Pad using
the sketch as the
profile selection; set
length to 10mm; use
mirrored extent.

2 Body3

L{} PartBody

Pad Definition ? X

First Limit
Type: Dimension v I
Length: M E

Limit: No selection

Profile/Surface

Selection: | Sketch.7 @I

< Mirrored extent

Reverse Direction l

c) Pick OK ==y
' Sicmen| [pes

BOROQQS @S E LU\
RR2AA@SBR E > oo od
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» Create the pattern for the number of teeth.

EJ Stet  ENOVIAVSVPM File  Edit View Inset TJools  Window  Help
[ <A <J[Awo <|[Auto <] [Au ][R <]None ~]=s? &8

te Spur Gear (manual input)

o D B5E B 5 adad & o,

.
=
=)
&
8,

Circular Pattern Definition %
f
Axial Reference | Crown Definition O

Parameters: Ilnstance(s) & angular spacing

a) Right mouse “Instance” | inces:  [E

Edit formula...
and drop on edit formula T
Total angle : 345 Change step
Reference Direction Add Multiple Values...
Reference element:|No Range

nv
v,
@
3.
Reverse | Edit C %
©
@'

—Object to Pattern ——{  Lock
Object: | Current Solid 3|
] Kee

@ 0k | @ cancel |
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» Create the pattern for the number of teeth.

u Start ENOVIAV5VPM File Edit View Insert Jools Window Help
| - j IAuto j | Auto j | Auto j | Amj | é-.nJanne j § \_S fl“l Ev gﬂ:E 0.

M proximate Spur Gear [manual input)

¢ plane

Ems3
‘L' J_’ Absolute

| "o Parameters Formula Editor : Body.3\CircPattern.2\AngularNumber

2% Relations
i
& s
| Body.3\CircPattern.2\AngularNumber b) Double pICk the formula
|‘Number of teeth: z'| Number of teeth: z

Dictiona Members oﬁms—wm [_)

Parameters Renamed parameters » |"Absol stern\ YAxis\X ~
Design Table Boolean “Absclu stemn\ Yixis\Y"
Operators Length “Absolut] pystem\ Yaxis\Z"
Pointer on value function CstAttr_Mode "Absolute Systerm\ZAxis\X
Point Constructors Angle ‘Absolute ) f System\ZAxis\Y"

Law Integer ‘Absclute A fis System\ZAxis\Z"
Ooberations Constructors ¥ ’_ ‘Number of teeth: z°
< > String v v
| Number of teeth: z |40 @
c) Pick OK !:
oK | @ Cancel |

https://bndtechsource.wixsite.com/home
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» Create the pattern for the number of teeth.

EJ Stet  ENOVIAVSVPM File  Edit View Inset TJools  Window  Help
[ <A <J[Awo <|[Auto <] [Au ][R <]None ~]=s? &8

r Gear (manual input)

fo © B B @a@ - 5 =-o,

b) See next slide

" P a) Right mouse “Angular [ ‘ i
| Spacing” and drop on edit s | crown definiion o,

form u la NQstance(s) & angular spacing

Edit formula...
Angular spacing : | 14.4¢

d) Reference - Ed..

Total angle : Change step

:dv

v,

; pi —— Y
element’ pICk the Reference Direction i Add Multiple Values... a
X aX|s. eference element: Nc; Range @v
i

©

@'

Reverse | ‘ Edit C

~ Object to Pattern ——|

Object: | Current Solid EI
[ Keep specification

) | @ Cancel |
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» Create the pattern for the number of teeth.

u Start ENOVIAV5VPM File Edit View Insert Jools Window Help

|- leuto leuto leuto lemjl;-_nJanne j§ \_S fl“l Evnizg 0.

< proximate Spur Gear [manual input)
d) See previous slide

¢ plane

a) Type 360 deg/
1 2l Number of teeth: z
¢ '_J" Absolute Az oy

=3 o/ ATAMIERERS

e

« Relations

? X

R|P| 2

: Body.2\CircPattern. 1\AngularSpacing

Body.2\(\fcPattern.1\AngularSpacing =
|B60 deg/ Number of teeth: z°

Dictiona Members of Parameters Members of All

‘Geometrical Set.1\Sketch. 1\ Activity A
Renamed parameters ‘Geometrical Set.1\Sketch.1\AbsoluteAxis\
Boolean ‘Geometrical Set.1\Sketch.1\Radius.1\Radii
Length ‘Geometrical Set.1\Sketch.1\Radius.1\Med
CstAttr_Mode ‘Geometrical Set.1\Sketch.1\Radius.1\Acti
Angle "Geometrical Set.1\Sketch.1\Radius.2\Radi
Real ‘Geometrical Set.1\Sketch.1\Radius.2\Mod ¥
Integer v |< >

|
b) Pick OK !:
L | @ Cancel |

Parameters
Design Table
Operators
Pointer on value function
Point Constructors

Law

Operations Constructors v
< >
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BND TechSource

* And there you have it!. An Approximated Spur Gear which is
madifiable through parameters.

u Start ENOVIAVSVPM File  Edit View Insert Tools Window Help

. - IAulo leutu leutn j Aul » || Aut ~|[None ¥ |=5¢ \_S

& m
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* Modify parameters for tooth number (z) and/or pitch circle radius
(Rp) and check results.

EJ stat  ENOVIAVSVPM  File

= —1

L Toak Miod Help

a) Modify z =25 | fo @ B % ® 5

c¢) Pick Update

NSBB8 aan @ “EénqAQAL20006086 2 288 & |0 L8888 %
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 We now have a “template” part for our Spur gear.

» This part may be modified by simply changing the parameters of
any/all of the following three formulae:

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]

* Next we will look at using Design Table (from MS Excel) to feed the
parameter data and update the Spur Gear.
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s Conclusion:

This i1s an example of Designing Approximate Spur
Gear in CATIA V5 (Method 1: manual input).

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! l‘
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