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TRANSVERSE MODULE INVOLUTE HELICAL GEAR

* This is step by step guide of how to create an involute helical gear
using CATIA V5.

» This document assumes that you know basic gear geometry.
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TRANSVERSE MODULE INVOLUTE HELICAL GEAR

BND TechSource

Helical gears are one type of cylindrical gears with slanted tooth trace.
Compared to spur gears, they have the larger contact ratio and excel in
quietness and less vibration and able to transmit large force. A pair of
helical gears has the same helix angle but the helix hand is opposite.

When the reference section of the gear is in the normal plane, by tilting the
hobbing tool, the spur gear hobbing machine and hobbing tool can be used
to produce helical gears. Because of the twist of teeth, their manufacturing
has the disadvantage of more difficult production.

While spur gears do not generate axial thrust forces, because of the twist in
the tooth trace, helical gears produce axial thrust force. Therefore, it is
desirable to use thrust bearings to absorb this force. However, combining
right hand and left hand helical gears making double helical gears will
eliminate the thrust force.

Helical gears are often used in automotive transmissions by replacing spur
gears.
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TRANSVERSE MODULE INVOLUTE HELICAL GEAR

* Helical gears can be classified into two groups
by the reference section of the gears being in A/@ /
the rotating plane (transverse module) and X

S
normal plane (normal module). W

« If the reference section is in the rotating plane ! /
(transverse module), the center distance is 74
identical to spur gears as long as they are the /

same module and number of teeth. This allows | |
for easy swapping with spur gears. However, in
this case, they require special hobbing cutters
and grinding stones, leading to higher
production cost.

* On the other hand, if the reference section is in
the normal plane (normal module), it is possible
to use spur gear hobbing tools and grinding
stones. However, the same module and
number of teeth in spur gears no longer match
the center distance of helical gears, and Fig. 2.9 Right-handed Helical Gear
swapping becomes very difficult. In addition, the
center distance is usually not an integer.

Transverse
module
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MODELLING AN INVOLUTE

a) b)

1
1.383e+01 Fillet 4
Fillet

Q: Why would you spend the . Pa

extra time to model an involute
gear tooth profile?

A: CFD (Computational Fluid
Dynamics). Take for example an | -
external, positive displacement
oil pump with helical gears. For
CFD to accurately simulate the
flow of the pump, the gears must
be modeled as they will be
manufactured.

0.000e+00
[m s™1]

Din=35mm
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MODELLING AN INVOLUTE

* Most CAD systems don't support the exact creation of involute curves.
» They must be represented using splines through a series of points.

» Of course the distance between the points will have a direct correlation
to the accuracy of the spline.

Base cifde)/‘
|

involute
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HELICAL GEARS INVOLUTE FORM

BND TechSource

Gear teeth could be manufactured with a wide
variety of shapes and profiles. The involute
profile is the most commonly used system for
gearing today.

An involute is a curve that is traced by a point
on a taut cord unwinding from a circle, which
is called a BASE CIRCLE. The involute is a
form of spiral, the curvature of which becomes
straighter as it is drawn from a base circle and
eventually would become a straight line if
drawn far enough.

An involute drawn from a larger base circle will
be less curved (straighter) than one drawn
from a smaller base circle. Similarly, the
involute tooth profile of smaller gears is
considerably curved, on larger gears is less
curved (straighter), and is straight on a rack,
which is essentially an infinitely large gear.
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HELICAL GEARS INVOLUTE FORM

&

Involute gear tooth forms and standard tooth proportions are specified in terms of
a basic rack which has straight-sided teeth, for involute systems.

Yy

W

20 TEETH

48 TEETH

Two involute gears, the left driving the
right: Blue arrows show the contact
forces between them; (1) downward
force applied by the left gear and (2)
upward resistance by the right gear.
The force line (or line of action) runs
along the long leg of dashed blue line
which is a tangent common to both

base circles.

RACK
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HELICAL GEARS INVOLUTE FORM

The definition of involute curve is the
curve traced by a point on a straight line
which rolls without slipping on the circle.
The circle is called the base circle of the
involutes.

inv a stands for Involute Angle (Involute
a). The units for inv a is radians. 0 is
called involute rolling angle.

inva=tana-a (radians)

"y
With the center of the base circle O at r
the origin of a coordinate system, the x=r sin(inv a)
involute curve can be expressed by
values of x and y as follows:

a = cos™!

y=rcos(inv a)
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HELICAL GEAR TOOTH INVOLUTE FORM

Some basic nomenclature and formulae:

Fw —Face width // length parameter [Fw =100mm]
m -module // length parameter [m = 8mm]

z -number of teeth // real parameter [z = 11]

Tpa —Transverse pressure angle // angle parameter [Tpa = 20 deg]

Ca -Cylinder helix angle // angle parameter [Ca = 8deg]

| A B s
‘ i 0OX .mJ & :(},

—_—

Symmetry axis VR

Pitch

dedendum  Bage Addendum
s —symmetry angle // angle parameter [s = 90deg/z] T 7 6
Pd -Pitch diameter // length parameter [Pd = z * m]
Bd -Base diameter // length parameter [Bd = Pd * cos(Tpa)]
Ad -Addendum diameter // length parameter [Ad = Pd+(2*m)].......... (no profile shift)

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

tr —tooth radius at dedendum circle // length parameter [tr = 0.38*m]

The parametric equations for involute curve points in CATIA:
x=r*sin((tan(acos(" r (Pt1) " /r))-(acos( r (Pt1) /r))))
y=r*cos((tan(acos(" r (Pt1) /r))-(acos( r (Pt1) /r))))
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HELICAL G

EAR TOOTH INVOLUTE POINTS

Base dia.

Dedendum dia.

Pitch dia.

Addendum dia. S ‘5

r {mm) o [radians) inv o (radians)

Point r{formula) ® (mm} y [{mm)
Ptl [Base] Br 41.346 0.0000 0.0000 0.000 41.346
Pt2 (Pr+Br)/2 42.673 0.2500 0.0053 0.228 42,673
Pt3 [Pitch] Pr 44.000 0.3491 0.0149 0.656 43.995
Pt4 Pr+{Ar-Pr)*.33333 46.667 0.4522 0.0412 1.922 46.627
Pt5 Pr+{Ar-Pr)*.66667 49.333 0.5770 0.0739 3.642 49,199
Pt B [Addendum] Ar 52.000 0.6516 0.1111 3.766 51.679

BND TechSource
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* When you start CATIA, go to TOOLS->OPTIONS->Infrastructure->

» Part Infrastructure and in Display select “Parameters” and “Relations”.

Options @

-0 Options General || Display || Part Document |
- m General Display In Specification Tree
i '3 External References
— W) Display

—ER Compatibiity @ Parameters

—BZ parameters and M S Relations
) ) '3 Bodies under operations
—PZ Devices and Virtuz =
' Sketches
n—. Infrastructure
Display In Geometry Area
1 _ﬂ Product Structure [T] Only the current operated solid
| — i Material Library L] Only current body
: [T] Geometry located after the current feature
— [ Catalog Editor
[C] Parameters of features and constraints
—if Photo Studio

Axis system display size (in mm) ,lﬂ—
| — Y Real Time Renderi

Checking Operation When Renaming
LI @ No name check

_i DELMIA Infrastruc O Under the same tree node
O In the main object

Ton¥ __ .
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* Then in Options->General in Parameters and Measures select
“With Value” and “With Formula” in Parameters Tree View.

Options

-7 Options
=~ bl General
-@ Display
= EB Compatibility
B e :

eters and v

.Infrastrucwre
Mechanical Design

s Shape

L» ' Analysis & Simulation

AEC Plant

Machining

‘hinif'al hMAnl

BND TechSource

-@ Devices and Virtus Relations update in part context

?)X]

Knowledge I Units | Language I Report Generation | Parameters Tolerance IMea ‘|>‘

Parameter Tree View

Parameter names
=~

B [[] surrounded by the symbol *

3% ‘4 Creation of synchronous relations
reation of relations ev ing the global e
(] Creation of relati aluated during the global updat
Design Tables
i @ 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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PRESSURE ANGLE

BND TechSource

Pressure angle is the angle at a pitch point
between the line of pressure which is
normal to the tooth surface, and the plane
tangent to the pitch surface. The pressure
angle refers to the angle when the gears
are mounted on their standard center
distances.

Standard pressure angles (PA) are 14-1/2°
and 20°. While 20° PA is generally
recognized as having higher load carrying
capacity, 14-1/2° PA gears have extensive
use. The lower pressure angle results in
less change in backlash due to center
distance variation and concentricity errors. It
also provides a higher contact ratio and
consequent smoother, quieter operation
provided that undercut of teeth is not
present.
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BACKLASH

« Backlash, a clearance between mating gear teeth, is built into speed reducers to let
the gears mesh without binding and to provide space for a film of lubricating oil
between the teeth. This prevents overheating and tooth damage.

* For smooth rotation of meshed gears, backlash is necessary. Backlash is the amount
by which a tooth space exceeds the thickness of a gear tooth engaged in mesh.
Backlashes are classified in the following ways:

1) Circumferential Backlash (j,) — Circumferential Backlash is the length of arc on the pitch
circle. The length is the distance the gear is rotated until the meshed tooth flank makes
contact while the other mating gear is held stationary.

2) Normal Backlash (j,) — The minimum distance between each meshed tooth flank in a pair of
gears, when it is set so the tooth surfaces are in contact.

3) Angular Backlash (jg) — The maximum angle that allows the gear to move when the other
mating gear is held stationary.

4) Radial Backlash (j,) — The radial backlash is the shrinkage (displacement) in the stated
center distance when it is set so the meshed tooth flanks of the paired gears contact each
other.

5) Axial Backlash (j,) — The axial backlash is the shrinkage (displacement) in the stated center
distance when a pair of bevel gears is set so the meshed tooth flanks of the paired gears
contact each other.
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~Jt  Circumferential Backlash

« Circumferential Backlash ‘-. |

« Normal Backlash

Meshed Flank

Yind

« Radial Backlash

3 ‘4 /r Radial backlash
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Create the Parameters
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* Open a new CATPart and give it the name: Transverse Involute
Helical Gear [Fw=100, m=8, z=11, Tpa=20, Ca=8]

n Start ENOVIAV5VPM File  Edit View Insert Tools Window Help
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» Create the following Eleven formulae:

*  Known:
* Fw// length parameter [Face width: Fw =100mm]
* m// length parameter [Module: m = 8mm]
» z/l real parameter [Number of teeth: z = 11]
« Tpa/l angle parameter [Transverse pressure angle: Tpa = 20 deg]

» Ca/l angle parameter [Cylinder helix angle: Ca = 8deg]

* Resultant:
/CATIA )
/ Sees a « s/l angle parameter [Symmetry angle: s = 90deg/z]
diametral _
dimension as « Pd//'length parameter [Pitch diameter: Pd = z*m]
a radius. Even « Bd// length parameter [Base diameter: Bd = Pd * cos(Tpa*1rad)]
though the = _
dimension * Ad // length parameter [Addendum diameter: Ad = Pd+(2*m)]
displays as a _+ Dd // length parameter [Dedendum diameter: Dd = Pd-(2.5*m)]

diameter. _ _
\_ J « tr// length parameter [tooth radius at dedendum circle: tr = 0.38*m]
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* Open the Formulas window

EJ Stet  ENOVIAVSVPM File  Edit  View Inset Tools  Window  Help

- - IAuto l“Auto l”Autc leu‘_vJIﬁu!_jINone l]§ u<

11, Npa= 20,

b) Pick “Real” for
the first formula

a) Pick the
Function icon

Mass flow

Formulas: Involute Helical [Moment 2 %
Pressure
Angular stiffness
=
!’E Temperature Import...
Linear mass

Filter On Involute Helical Stifffiess Constait

Filter Name : Volumetric flow
Filter Type : lAlli Frequ_en(y
Electric power
Voltage

Electric resistance
Parameter

Electric intensity Active | A
“Absolute Axis System\ OIS EEI D]

“Absolute Axis System\O Angular Acceleration
‘Absolute Axis System\O{Strain Energy
‘Absolute Axis System\x4 Volumic force
‘Absolute Axis System\XA \S/u:'faqc mass
“Absolute Axis System\X4 L,e ocrt'y d
“Absolute Axis System\YA mearieeam
S Angular feed
Edit name or value of the ¢ ; :

Double click on a paramet

c¢) Open the
Linear spindl

a drop-down list
Absolute Axis System\OfAngular spin
Surface spindle spee
List

New Parameter of type |[Real | With [Single Value ~

Delete Parameter I

Add Formula l
Delete Formula l

@ oK | @ Apply | @ Cancel |

CHBSH ROL=EES % B
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1) z // real parameter [Number of teeth: z = 11]

n Start ENOVIAV5VPM File Edit View Insert Tools Window Help
I- l“Auto LHA"M L”Auto L”Am:”:w;”None L]§ wi

Iny ear (manual) [r 1, Npa= 20, , Fuv=100]

@ Bk ® B

By SE00680 BOAB S O =

Formulas: Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8, Fw=100]

;’g Import...

Filter On Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8, Fw=100]
Filter Name :|

Filter Type: [All ~|

Double click on a parameter to edit it

Parameter I Value [ Formula I Active | A

‘Absolute Axis System\Activity true
‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8,F... Involut c) Set 11 for the
number of teeth

‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8, F...
‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8, F...
‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8,F...
‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8, F...

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

Edit name or value of the current parameter
| Number of teeth: z [11] =]

New Parameter, ufgg !Real l] With ISingIe Value d) P|Ck O K Add Formula l

Delete Parameter Delete Formula |
a) Pick New Parameter — T —
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* Open the Formulas window

n Start ENOVIAV5VPM File Edit  View Insert Tools Window Help

I- _“Auto IAuto jIAuto l”Autl”Am;”None _v_|§ \S

b) Pick “Angle” for
the first formula

a) Pick the ,
FunCtIOn |Con IEr:Ieer:ngayProduct

Force
Inertia
Mass flow
Moment

Formulas: Involute Helical

Pressure
5 Angular stiffness Import.
E)g Temperature

Filter On Involute Helical gir';af mﬂcss
. 17 tiffness Constant
ey e Volumetric flow

Filter Type: |All Frequency

Electric power

Voltage

Electric resistance -
Soiae i E—
“Absolute Axis System\ O/ tae o
"Absolute Axis System\O{ Angular Acceleration
“Absolute Axis System\Of Strain Energy
"Absolute Axis System\X4 Volumic force
“Absolute Axis System\X4 Surfacic mass
“Absolute Axis System\X4 Velocity
‘Absolute Axis System\YALinear feed ra C) Open the

= Angular feed .
Edit name or value of the Linear spindle d rop_down |ISt
Absolute Axis System\Of Angular spind!

Surface spindle spee:

d) Pick “OK”
List

New Parameter of | Length _~| With [Single Value Add Formula

Delete Parameter I Delete Formula

@ oKk | @ Apply | @ Cancel |

Double click on a paramet|
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2) Tpa /l angle parameter [Transverse pressure angle: Tpa = 20 deg]

-
i
Filter On Parameters

Filter Name 3|
Filter Type: |All

EE—— parameter to edit it

I Value

l Formula

b) Type “Transverse
pressure angle: Tpa” for
the name

c) Set 20 for the Normal
Pressure Angle

| Transverse Pressure Angle: Tpa

New Parameter w

Delete Parameter | | @) Pick New Parameter

v | With Single Value

Add Formula |

d) Pick OK

Delete Formula |

@ 0K | @ Apply | @ Cancel |

O

BND TechSource
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3) Ca /l angle parameter [Cylinder helix angle: Ca = 8deg]

n Start ENOVIAV5VPM File Edit View |Inset  Tools Window  Help

I-_v_HAuto _vJIAuto L”Auto leu‘_:”-’-u‘JlNone _'J§ \5

WP BAERY BN SN0 BOADE M O S

e Noa'=20deg Formulas: Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8, Fw=100]

‘Cylinder helix angle; Ca'=8deg g\g s
e Filter On Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8, Fw=100]
Filter Name :|
Filter Type: |Al ~|

Double click on a parameter to edit it
Parameter [ Value I Formula ] Active l’\
‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8, F... Involuj

‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8§, F... H

‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8§, F... C) SEt 8 for the Cyllnder
‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8,F... he“x angle

‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8§, F...
‘Normal Pressure Angle: Npa' 20deg

‘Cylinder helix angle: Ca
Edit name or value of the current parameter

b) Type “Cylinder helix
angle: Ca” for the name

ICyIinder helix angle: Ca IBdeg E

New Parameter of type lAngle L] With ISingIe Value d) PICk OK Add Formula |
\

Delete Parameter | Delete Formula |
a) Pick New Parameter @ 0K | @ Apply | @ Cancel|
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4) s /I angle parameter [Symmetry angle: s = 90deg/z]

EJ stat  ENOVIAVSVPM File  Edit  View Inset  Tools  Window  Hel

. - ]2 -l ) Type 90deg/Number
';;“ ln‘j.»*v:vll.tte H?“Uﬂ Gear (manual) [m=8, z= Of teeth: Z

Formula Editor : 'Symmetry angle: s ? X

B R[22

| Symmetry angle: s =
90deg/ Number of teeth: z°
Dictiona Members of Parameters Members of Real

Parameters All A |'Absolute Axis System\XAxis\Z A
Design Table Renamed parameters ‘Absolute Axis System'\ YAxis\X"

Operators Length “Absolute Axis System\YAxis\Y"
Pointer on value function _ "Absolute Axis System\YAxis\Z"
Point Constructors Boolean "Absolute Axis System\ZAxis\X
Law Angle "Absolute Axis System\ZAxis\Y"
Operations Constructors v |String ‘Absolute Axis System\ZAxis\Z"
< > Feature Ll ‘Number of teeth: z°

| Number of teeth: z e) Pick OK [11 <
oK | @ Cancel|

.181deg=atan(tan( Normal Pressure Angle: Npa’ )/cd

[:7 Angled=0deg

= Relations

;
Jh ,

C)

NVOTULE FENCaT Uear (IManuar) (M=o, =11, INpa= 2v, Ca=g, F.
‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8,F...
‘Normal Pressure Angle: Npa® 20deg

‘Cylinder helix angle: Ca’ 8deg C) Pick Add Formula

“Transverse pressure angle: Tpa' 20.181deg

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

Edit name or value of the current parameter
ISymmetry angle: § |0deg @

New Parameter M% !Angle v With [Single Value

Delete Paran
a) Pick New Parameter

Add Formula l

Delete Formula l
@ 0K I &EE!I OCanch

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

Window  Help

EJ Stert  ENOVIAVSVPM File  Edit
I- L“Auto L”Auto L”Auto L”Au‘:”;au‘_-“None L]§ &S
ute Helical Gear [manual) [m
 plane
5f Number of
Normal Pres
BND TechSource

a) Pick the
Function icon

Formulas: Involute Helical

‘.
&

Filter On Involute Helical
Filter Name :| *

Filter Type: |All

Double click on a paramet

Parameter

‘Involute Helical Gear (m
‘Involute Helical Gear (m,
‘Involute Helical Gear (m
‘Normal Pressure Angle:
‘Cylinder helix angle: Ca
“Transverse pressure angl
‘Symmetry angle: s°

Edit name or value of the

Symmetry angle: s

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

b) Pick “Length” for the
next seven formulae

New Parameter of

Delete Parameter l

| Angle

v | With |Single Value

E|

? X
Import.
Active | A
(‘Normal Pressure ...  yes
hber of teeth: 2 *1... yes v
2 “ ”»
c) Pick “OK
Add Formula I
Delete Formula
@ 0ok | @ Apply | & Cancel |

https://bndtechsource.wixsite.com/home
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5) Fw // length parameter [Face width: Fw = 100mm]

n Start ENOVIAV5VPM File Edit  View Inset  Tools Window  Help
I- L”Auto L”Auto L”Auto L”Aui:”;xu‘;”None LI§ V\'

',nl“ Involute Helical Gear (manual) [m =11, Npa= 20, ¢

WP BER B SLAGNO BOAB R G =

Normal le: Npa'=20deg Formulas: Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8, Fw=100]

linder helix e: Ca' =8deg 5
= " :'@ Import...

&
,: Filter On Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8, Fw=100]
B¢ Symmet : - rumber of teeth: 1 deg Filter Name | *

Filter Type: |All |

Double click on a parameter to edit it

Parameter ] Value | Formula l Active | A

‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8, F...
‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8, F... C) Set lOOmm for
the face width

‘Normal Pressure Angle: Npa’ 20deg
‘Cylinder helix angle: Ca* 8deg

“Transverse pressure angle: Tpa' 20.181ded
‘Symmetry angle: 5° 8.182deg
‘Face width: Fw’
Edit name or value of the current parameter

Face width: Fw IhOOmm E

b) Type “Face width:
Fw” for the name

New Parameter of Length LI With |Sing|e Value d) P|Ck OK Add Formula I

Delete Parameter | Delete Formula I
a) Pick New Parameter @ 0k | @ Apply | @ Cancel|
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6) m // length parameter [Module: m = 8mm]

EJ sttt  ENOVIAVSVPM File  Edit  View Inset Tools  Window  Help
|- ﬂlﬁutc leu‘tn jlﬁ\uto leulﬂlJ‘«'u'J{None j§ ‘_:\'

Invalute Helical Gear (manual) [m= 1

WP BAEGY B SRAMNO BOOE S S =

Formulas: Involute Helical Gear {(manual) [m=8, z=11, Npa= 20, Ca=8, Fw=100]

g.& Import...

Filter On Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8, Fw=100]
Filter Name :I*

Filter Type: |m| j

nftan(Normal P

12 "1 deg

Double click on a parameter to edit it

Parameter ‘ Value ‘ Formula | Active |~

“Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=§,F...

‘Normal Pressure Angle: Npa’ 20deg C) Set 8mm for
“Cylinder helix angle: Ca" 8deg

“Transverse pressure angle: Tpa® 20.181deg the m Od u Ie yes
“Symmetry angle: s° 8.182deg yes

“Face width: Fw’ 100mm

Edit name or value of the current parameter
Module: m Ih“"”" 2]

b) Type “Module:
m” for the name

New Parameter of type | Length v | with|Single Value R d) Pick OK Add Formula_|

Delete Paramﬂer& Delete Formula I
a) Pick New Parameter @ ok | @ Apply | @ Cancel]
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7) Pd // length parameter [Pitch diameter: Pd = (z*m)/cos(Ca*1rad)]

Formula Editor : "Pitch diameter: Pd” ? X

d) Type (Number of teeth: z *Module:

&1 m)/cos(Cylinder helix angle: Ca*1rad) | &% ®R|2| 2|
: . l Pitch diameter: Pd =

("Number of teeth: z” *Module: m" )/cos("Cylinder helix angle: Ca”)

Dictiona Members of Parameters Members of Angle

Parameters All ‘Normal Pressure Angle: Npa®

Design Table Renamed parameters ‘Cylinder helix angle: Ca’
Operators Real “Transverse pressure angle: Tpa
Pointer on value function _ ‘Symmetry angle: s

Point Constructors Length
Law

Operations Constructors v
< >

I Number of teeth: z

1 =
e) Pick OK S‘ oK | @ Cancel|

‘Involute Helical Gear (mam}al) [m=8, z=11, Npa= 20, Ca=8, F... Involute Heli...
‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8, F...
‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8, F...

‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8, F
‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8, F...
‘Pitch diameter: Pd’

¢) Pick Add Formula

88.865mm = (‘Number o

Edit name or value of the current parameter

Pitch diameter: Pd| 88.865mm

New Parametergg !Length l] With'SingIe Valu f) Ple Apply

b) Type “Pitch diameter:
Pd” for the name

Add Formula l

Delete P. I Delete Formula |
a) Pick New Parameter @ ok | D apply | @ Cancel|
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8) Bd // length parameter [Base diameter: Bd = Pd*cos(Tpa*1rad)]

EJ stet  ENOVIAVSVPM File  Edit View Inset Tools  Window  Help

&

Auto wllAul wllAut < |{None «|=¢ N ﬁx‘

d) Type Pitch diameter: Pd

Formula Editor : "Base diameter: Bd"

*cos(Transverse pressure angle: | Base diameter: Bd

Tpa*1rad)

Dictiona
Parameters
Design Table
Operators

Law
31deg=atan(tan{ Normal Pressure Angle: Npa’ }/co

eg=0deg/ Number of teeth: z <

‘Pitch diameter: Pd" *cos( Transverse pressure angle: Tpa')|

Members of Parameters

Renamed parameters

Pointer on value function Angle
Point Constructors Length

Operations Constructors ¥

>

Members of All
‘Number of teeth: z° N
‘Normal Pressure Angle: Npa’
‘Cylinder helix angle: Ca’
Symmetry angle: s°
‘Face width: Fw’

‘Module: m®
‘Pitch diameter: Pd’

mm=(Number of teeth: z *Module: m’ /¢ ylinder helix angle: (

‘Base diameter: Bd

b) Type “Base diameter:

ITransverse pressure angle: Tpa

Edit name or value of the current parameter

88.865mm

Omm

[20.181deg H £
e) Pick OK oKk | @ Cancel

‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8§, F...
‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8, F...
‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8, F...
‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8§, F...
‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8§, F...
‘Pitch diameter: Pd

Involute Heli...

- | ¢) Pick Add Formula

IBase diameter: Bd

Bd” for the name

Delete Parameter

IOmm E

New Parameter of Length _v| With|Single Value

a) Pick New Parameter

f) Pick Apply

Delete Formula l

)

BND TechSource https://bndtechsource.wixsi
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9) Ad // length parameter [Addendum diameter: Ad = Pd+(2*m)]

EJ stat  ENOVIAVSVPM File  Edit Formula Editor : "Addendum diameter.Ad’ ? x

d) Type Pitch diameter:
]- L”Auto L”Auto Ll Au ;
| = iR ®’|2| 2|

Pd + (2*Module: m)
|Addendurn diameter:Ad =

[Pitch diameter: Pd*+(2~Module: m’)

Dictiona Members of Parameters Members of All
~ |'Absolute Axis System\Origin\X ~
Design Table Renamed parameters ‘Absolute Axis System\Origin\Y"
Operators Length “Absolute Axis System\Origin\Z"
Pointer on value function Real “Absolute Axis System\XAxis\X"
Point Constructors Boolean “Absolute Axis System\XAxis\Y"
g=atan(tan(Normal Pressure Angle: Npa' }/co Law Angle ‘AbSCﬂLItE AKis S}rﬂemmis\z‘
Ovperations Constructors ¥ |String ‘Absolute Axis Svstem\YAxis\X' w
< > Feature v < >

: |
nder helix a E) Ple OK
hgle: Tpa - o 0K I - Cnrtcell

‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8, F...
‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8, F...
‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8, F...
‘Pitch diameter: Pd’ 88.865mm

‘Base diameter: Bd® 83.409mm C) ple Add FOI’mu|a

‘Addendum diameter: Ad"

Edit name or value of the current parameter

Addendum diameter: Ad IOmm @

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

New Parameter of% !Length v | with|Single Value
e Delete Parameter &

f) Pick Apply | _addromus |

Delete Formula |
& Cancel I

a) Pick New Parameter
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10) Dd // length parameter [Dedendum diameter: Dd = Pd-(2.5*m)]

[EJ stet  ENOVIAV5VPM File  Edit

]- L“Auto _vJIAuto LI Auto

d) Type Pitch diameter:
Pd - (2.5 * Module: m)

Formula Editor : 'Dedendum diameter: Dd” ? *

=% R |22
| Dedendum diameter: Dd =

IPitch diameter: Pd™-(2.5"Module: m’)
Dictiona Members of Parameters Members of All

f

“Absolute Axis System\Origin'\X" A
Design Table Renamed parameters ‘Absolute Axis System\Origin\Y"
Operators Length “Absolute Axis System\Origin\Z"
Pointer on value function Real “Absolute Axis System\XAxis\X"
Point Constructors Boolean “Absolute Axis System\XAxis\Y"
..... ) ure angle: Tp L1181 atan(tan( Mormal Pr Law Angle ‘Absolute Axis 'Systern\)(Axis\Z“
Beriof tegthis Overations Constructors ¥ |[String “Absolute Axis Svstem\ YAxis\X’ v
< > Feature v |< >
W =100mm |
- ydule: m=8mm e) PICk OK
[E» Pitch diamete linder helix angle: ¢

oK | @ Cancel|

L=, : . - 5
<3 ’d e angle: Tpa' )
P T OTOTE T TN aT e T IOy [ITT="0, 2= T T, TYPo="CU, To=0, T

e Addendum diameter: 5 e:m ) ‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8, F...

@- ‘Dedendum diameter: Dd =0mm “Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8,F...
‘Pitch diameter: Pd’ 88.865mm =i} .
‘Base diameter: Bd 83.409mm =A C) P'Ck Add FOFmU|a
"Addendum diameter: Ad” 104.865mm =P

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

b) Type “Dedendum Dedendum diameter: Dd lOmm @

diameter: Dd” for the name
New Parameter of %5 !Length L] With |Sing|e Value

Delete Paramet

f) Pick Apply

Add Formula l

Delete Formula |
a) Pick New Parameter @ ok | [N Zgmi] @ cancel]
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n Start

11) tr // length parameter [tooth radius at dedendum circle: tr = 0.38*m]

ENOVIAVSVPM Eile  Edit  View  Inset  Tools  Window  Help | por 15 Editor : “tooth radius at dedendum circle: tr ? X

I—-—_'_HA“w l”Auto s Was d1a 1hy lose & f

d) Type 0.38 * Module: m &

| tooth radius at dedendum circle: tr =
0.38"Module: m’|

Dictiona Members of Parameters
Al ~

Design Table Renamed parameters
Operators Boolean

pa =20dec - .
ikt Pointer on value function

Point Constructors CstAttr_ Mode
Law Angle

Members of Length

‘Pitch circle radius: Rp’
‘Base circle radius: Rb’
‘Addendum circle radius: Ra’
‘Dedendum circle radius: Rd”
‘tooth radius at dedendum circle: tr’

Overations Constructors ¥ |Integer Y.
$ > Real v« >
S “Module: n ] Module: m . I 3mm @
ot Pitch diameter: (Number of te ; nder helix anglg 8) PICk OK
3 a *=83.409m ¥ ure angle: Tpa' ) - OK ] ° Cancel l

BND TechSource

dendum diamete -865mm="Pitch er: Pd odule: m') Thvolute Helical Gear (manual) [m=8, z=1T, Npa= 20, Ca=5, F...
Dedendum diameter: Dd mm="Pitch diameter: S5*Module; m') ‘Pitch diameter: Pd’ 88.865mm
s ‘Base dlametef‘. Bd’ 83.409mm
- "Addendum diameter: Ad" 104.865mm
‘Dedendum diameter: Dd” 68.865mm
‘tooth radius at dedendum circle: tr’
Edit name or value of the current parameter

Itoolh radius at dedendum circle: tr m‘ @
f) Pick Apply

(‘Number of teeth: z” *Mod... yes
“Pitch diameter: Pd" 'coi(‘T... yes

c¢) Pick Add Formula

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

_v| With Single Value

Add Formula I

Delete Formula I
a) Pick New Parameter @ ok | Apply | @ Cancel

Delete Paran

https://bndtechsource.wixsite.com/home
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Create the following six formulae for Involute points:

radius (Pt1) // length parameter [r (Pt1) = Bd/2]

radius (Pt2) // length parameter [r (Pt2) = ((Pd/2)+(Bd/2))/2]

radius (Pt3) // length parameter [r (Pt3) = Pd/2]

radius (Pt4) // length parameter [r (Pt4) = (Pd/2)+((Ad/2)-(Pd/2))*.33333]
radius (Pt5) // length parameter [r (Pt5) = (Pd/2)+((Ad/2)-(Pd/2))*.66667]

radius (Pt6) // length parameter [r (Pt6) = Ad/2]

https://bndtechsource.wixsite.com/home
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HELICAL G

EAR TOOTH INVOLUTE POINTS

Base dia.

Dedendum dia.

Pitch dia.

Addendum dia. S ‘5

r {mm) o [radians) inv o (radians)

Point r{formula) ® (mm} y [{mm)
Ptl [Base] Br 41.346 0.0000 0.0000 0.000 41.346
Pt2 (Pr+Br)/2 42.673 0.2500 0.0053 0.228 42,673
Pt3 [Pitch] Pr 44.000 0.3491 0.0149 0.656 43.995
Pt4 Pr+{Ar-Pr)*.33333 46.667 0.4522 0.0412 1.922 46.627
Pt5 Pr+{Ar-Pr)*.66667 49.333 0.5770 0.0739 3.642 49,199
Pt B [Addendum] Ar 52.000 0.6516 0.1111 3.766 51.679

BND TechSource
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1) radius (Pt1) // length parameter [r (Pt1) = Bd/2]

EJ stat  ENOVIAVSVPM  File  Edit  View

d) Type 'Base
diameter: Bd /2

Inset  Tools !lndow |

Formula Editor: r (Pt1)

N Involute Helical Gear (manual) [m=8

]r(Pt‘l)

‘Base diameter: Bd' /2|
Dictiona

Members of Parameters

Members of All

Parameters
Design Table
Operators
Pointer on value function
Point Constructors

Law

Operations Constructors ¥
>

Renamed parameters
Real
Angle
Length

(tan( Normal Pressure Angle: Npa'|

‘Number of teeth: '

‘Normal Pressure Angle: Npa’
‘Cylinder helix angle: Ca
“Transverse pressure angle: Tpa'
‘Symmetry angle: s’

‘Face width: Fw’

‘Module: m’

‘Pitch diameter: Pd’

hY
e) P|Ck OK leiiggmm

== E

@ OK | @ Cancel

‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8,F...
‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8, F...
‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8,F...
‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8, F...

b) Type “r (Pt1)” for the

Edit name or value of the current parameter

¢) Pick Add Formula

name |t (Pt1)

IOmm

v | With [Single Valu

New Parameter of E ! Length
Delete Par,

a) Pick New Parameter

BND TechSource https://bndtechsource.wixsite.com/home
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Delete Formula l
@ Cancel I

f) Pick Apply
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2) radius (Pt2) // length parameter [r (Pt2) = ((Pd/2)+(Bd/2))/2]

EJ Sttt  ENOVIAV.

d) Type ((\ Pitch diameter: Formula Editor : °r (Pt2)’ i 8

Pd"/2)+(" Base diameter: 5 _ | | |

Bd"/2))/2 . e
|r(Pt2) s

(‘Pitch diameter: Pd’/2)+('Base diameter: Bd'/2))/2

Dictiona Members of Parameters Members of All

"Absolute Axis System\Origin\X" A
Design Table Renamed parameters ‘Absolute Axis System\Origin\Y"
Operators Length ‘Absolute Axis System\Origin\Z"
Pointer on value function Real “Absolute Axis System\XAxis\X"
Point Constructors Boolean "Absolute Axis System\XAxis\Y"
Law Angle "Absolute Axis System'\XAxis\Z"
Operations Constructors ¥ |String ‘Absolute Axis System\ YAxis\X v
< > Feature v |« >

e) Pick OK L |
@ 0K | @ Cancell

‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8,F...
‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8, F...
‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8,F...
r (Pt1) 41.705mm

Qdmm odule: m

¢) Pick Add Formula

b) Type “r (Pt2)” for the
name

Edit name or value of the current parameter

r (Pt2) [omm =

New Parameter of type [Length | With [Single Valy

Delete Para

Add Formula |

Delete Formula |
& Cancel I

f) Pick Apply

a) Pick New Parameter

BND TechSource https://bndtechsource.wixsite.com/home
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3) radius (Pt2) // length parameter [r (Pt3) = Pd/2]

n Start ENOVIAV53VPM File Edit View |Inset  Tools Window
- e =l [ gy Tyne  pitch
o ‘ll‘l‘"'l:llu'r"-r"i-'-:h‘:al Gear [manual) [m=8, : dlameter: Pd‘ /2

q Formula Editor : 'r (Pt3)°

r@ |
Eﬁ

| (Pt3)

‘Pitch diameter: Pd" /2|

Design Table Renamed parameters
Operators Real
Pointer on value function Angle
Point Constructors Length
20.181deg=atan(tan(Normal Law
& Jdeg/ Numberofteeth:z Operations Constructors ¥
< >

]Pitch diameter: Pd

Dictiona Members of Parameters
P

e) Pick OK

Members of All

‘Number of teeth: z° A
‘Normal Pressure Angle: Npa

‘Cylinder helix angle: Ca°

“Transverse pressure angle: Tpa’

‘Symmetry angle: s

‘Face width: Fw’

‘Module: m*

| Pitch diameter Pd” |
IEQ.St'vimm )( ¢ I

oK | @ Cancel |

‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8, F...
‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8, F...
r(Pt1)
r(Pt2)

b) Type “r (Pt3)” for the

Edit name or value of the current parameter

amsmm | €) Pick Add Formula

86.137mm

[li- lengm.m-omm name

e
=_ .. Relations

r (Pt3)|

lOmm E

;i‘, metri t,
|: New Parameter of Length | with |Single Valu

Delete Param

a) Pick New Parameter

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

Add Formula |
Delete Formula I

Q@ 0K | ™ Apply | @ Cancel |

f) Pick Apply
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4) radius (Pt4) // length parameter [r (Pt4) = (Pd/2)+((Ad/2)-(Pd/2))*.33333]

EJ Stet  ENOVIAVSVPM File  Edit View Inset TJools  Window
|-L“Auto L”Auto L”Auto L”Au!:”ku*;”None jﬁd

d) Type (' Pitch diameter: Pd"/2) +

Formula Editor: 'r (Pt4) ? X

| (Pt4) -
(' Addendum diameter: Ad"/2) - “Pitch diameter: Pd+ ((Addendum diameter: Ad /2)-( Pitch diameter: Pd/2))*.33333
(‘ Pitch diameter: Pd’ /2))*33333 Dictiona Members of Parameters Members of All
e Parameters _ ‘Number of teeth: z° A
et =13 Design Table Renamed parameters ‘Normal Pressure Angle: Npa'
Operators Real ‘Cylinder helix angle: Ca°
Pointer on value function Angle “Transverse pressure angle: Tpa’
Point Constructors Length ‘Symmetry angle: s’
Law ‘Face width: Fw’
ber of teeth: 7 Operations Constructors v ‘Module: m”
> ‘Pitch diameter: Pd’

v
IS-E.?E&mm El f I

oK | @ Cancel|

e) Pick OK

h: Z *Module: m’ )/

‘Involute Helical Gear (manual) [m=8, z=11, Npa= 20, Ca=8, F...

r(Pt1) 41.705mm
r(Pt2) 86.137mm
r (Pt3) 44.432mm

¢) Pick Add Formula

Edit name or value of the current parameter

r (Ptd)] [omm 2]

NewParameterofE;E !Length LI WithlSingIeVaIue f) Ple Apply Add Formula I
Delete Param M‘
a) Pick New Parameter Apply | @ Cancel|
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5) radius (Pt5) // length parameter [r (Pt5) = (Pd/2)+((Ad/2)-(Pd/2))*.66667]

EJ Stet  ENOVIAVSVPM File  Edit View Inset  Tools  Window

Formula Editor : r (Pt5) ? X
, I-v_v_HAuto ;”Auto L“Auto l”Aui;”Aﬂ;“None j§ 4
"- .Y
d) Type (" Pitch diameter: Pd"/2) + = 3’4‘,\]| (7|
(C Addendum diameter: Ad"/2) - [ (Pt5) =

(" Pitch diameter: Pd"/2))*.66667 ‘Pitch diameter: Pd’+ ((Addendum diameter: Ad'/2)-(Pitch diameter: Pd’/2))*.66667

T Dictiona Members of Parameters Members of All
baameez R PTG —
ST’ "Number of teeth: z'=11 Design Table Renamed parameters “Absolute Axis System\Origin\Y"
- - Operators Length “Absolute Axis System\Origin\Z"
Pointer on value function Real “Absolute Axis System\XAxis\X"
Point Constructors Boolean "Absolute Axis System\XAxis\Y"
Law Angle "Absolute Axis System\XAxis\Z'
Operations Constructors V¥ |String ‘Absolute Axis System\ YAxis\X' v
< > Feature v |« >

e) Pick OK |

oK | @ Cancel

T : TosnTTT. P e ——T

r (P2)" 86.137mm .
P8y aszmm | ¢) Pick Add Formula

r (Ptd) 91.531Tmm

£ ~
tooth radius a n circl mm= Module: m

WSS b) Type “r (Pt5)” for the

> [Pt3)'=44.432mm="Pitch
A #5 name
» 't [Pt4) =91.531mm="Pitch \

Edit name or value of the current parameter

r (Pt3)] I Omm E

ameter: Pd'/2)]*,33:

o — New varam«eron.vsg!mgm | win]single value| ) pickc Apply adremde |
em Set.1 Delete Parame; M"
a) Pick New Parameter Apply | @ Cancel|
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6) radius (Pt6) // length parameter [r (Pt6) = Ad/2]

EJ stat  ENOVIAVSVPM File  Edit  View Inset  Jools  Window

|
. Formula Editor: r (Pt6)

LN
=

d) Type 'Addendum
diameter: Ad" /2

[manual] [m=

I r (Pt6)

‘Addendum diameter: Ad” /ZI

Design Table Renamed parameters
Operators Real
Pointer on value function Angle
e Point Constructors Length
atanftan{ Normal Pres
: _ _ Law
I Gl Operations Constructors Vv
ew s e < >

IAddendum diameter: Ad

Dictiona Members of Parameters

e) Pick OK

Members of All

‘Number of teeth: 2’ A
‘Normal Pressure Angle: Npa®

‘Cylinder helix angle: Ca’

“Transverse pressure angle: Tpa'

‘Symmetry angle: s

‘Face width: Fw’

‘Module: m’

‘Pitch diameter: Pd’

v
N4 8RS (2228
ll._ﬁ.‘,.)mm £ |

oK | @ Cancel |

ndum diam "Pitch dian ( i) l r(Pi2)

[E “tooth radiu Odmm= "Module: m’ r (Pt
S I r (Pt4)
i m sn r (PtS)"

r (Pt6)"

Type “r (Pt6)” for the

Edit name or value of the current parameter

Ddiamet

c) Pick A

86.137mm
44.432mm
91.531mm
94,198mm
Omm

r (Pt6)

[om 3

New paramm;ofg§ !Length | with [Single Value

Add Formula |

f) Pick Apply

Delete Parame

JGeometric

a) Pick New Parameter

Delete Formula I
& Cancel I
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Create the Involute Laws
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N

How the parametric equations for the Involute points are developed:

From Excel

Spreadsheet

&

inva=tana-a (ra }\

With the center of the ba

(3.2)

e circle O at the origin of a coordinate system, the involute curve can be expressed by values of x and y as follows :

Point r (formula) r {mm) o (radians) inv o (radians) % (mm) y (mm)
o =cos! —b_ Pt1 [Base] Br 41.705 0.0000 0.0000 0.000 41.705
Pt2 {Pr+Br)/2 43.069 0.2523 0.0055 0.237 43.068
x=rsin(inva) 1 Pt3 [Pitch] Pr 44.432 0.3522 0.0153 0.681 44,427
(3.3) Pt 4 Pr{Ar-Pr)*.33333 47.099 0.4833 0.0415 1.955 47.058
\ y=rcos(inv a) J Pt5 Pr+{Ar-Pr)*.66667 49.766 0.5772 0.0740 3.677 49.630
N ) Pt 6 [Addendum] Ar 52.432 0.6511 0.1109 5.801 52.111
\ (The parametric equations for involute curve points in CATIA: )
\ > o x=r*sin((tan(acos( r (Pt1)"/r))-(acos( r (Pt1)"/r))))
o y=r*cos((tan(acos( r (Pt1) /r))-(acos( r (Pt1) /r))))
g J
BND TechSource https://bndtechsource.wixsite.com/home
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« Create the following two Laws for the creation of the Involute points:
« x=r*sin((tan(acos('r (Pt1)'/r))-(acos('r (Pt1)/r))))
» y=r*cos((tan(acos('r (Pt1)'/r))-(acos('r (Pt1)/r))))

* In the Knowledge Toolbar, pull out the Law Editor (fog).

Knowledge toolbar

Knowledge . Pick Law Editor (fog)
foo = ST

WEGHQAQSATBEE %

gino

AN

BND TechSource https://bndtechsource.wixsite.com/home
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« Type the following in the Law Editor (fog):

b) Type: involute point x dir

Description : //

Iinvolute point x dirl/ c) p,ck ‘OK”
Destination :

|Involute Helical Gear (manuaw z=11, Npa= 20, Ca=8, Fw
@ ‘oK | @ Cancel | Help |

BND TechSource https://bndtechsource.wixsite.com/home
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« Type the following in the Law Editor (fog):

Law Editor : x Active ? X
E 4 == Line| 1 m|3{|‘! |0|
/*involute point x dir*/ “.» Formal parameters | Tvpe
c) Type r’;
Enter /[b) Pick New
Parameter of type
r
New Parameteratype]/ReaI\ v
Remove
Dictiona Members of Parameters Members of All
FUR ~ | Geometrical Set.1\Point. 1\H'
Keywords Renamed parameters ‘Geometrical Set.1\Point.1\V" a) Select Length from
Design Table Length ‘Geometrical Set.1\Point. 1\X" the parameters list
Operators Real ‘Geometrical Set.1\Point.1\Y"
Pointer on value function Boolean ‘Geometrical Set.1\Point.1\Z"
Point Constructors Angle ‘Geometrical Set.1\Point.1\Activity”
Law ¥ |String ‘Geometrical Set.1\Point.2\H"
< > Feature ¥ |'Geometrical Set.1\Point.2\V" v
@ oKk | @ Apply | @ Cancel |
-
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« Type the following in the Law Editor (fog):

Law Editor : x Active d) Type “x=r*sin((tan(acos('r ? X
, (Pt1)'/r))-(acos(r (Pt1)/r))))’
‘;-]'% X - Line] 1 m|3{|-’! |0|

/*involute point x dir*/ wyn. Formal parameters | Type
x=rsin((tan(acos(r (Pt1)/r))-(acos(r (Pt1) /1)) c) Type “x"; [ |-—===F I L{Egthl
Enter X Leng;[b) Pick New

| Parameter of type

X

New Parameter of type ]Real

Remove
Dictiona Members of Parameters Members of All
Parameters ~ _ ‘Geometrical Set.1\Point. 1\H"
Keywords Renamed parameters ‘Geometrical Set.1\Point. 1\V* a) Select Length_ from
Design Table Length ‘Geometrical Set.1\Point.1\)X' the parameters list
Operators Real ‘Geometrical Set.1\Point.1\Y"
Pointer on value function Boolean ‘Geometrical Set.1\Point.1\Z"
Point Constructors Angle ‘Geometrical Set.1\Point.1\Activity’
Law ¥ |String ‘Geometrical Set.1\Point.2\H"
< > Feature v |'Geometrical Set.1\Point.2\V' v

@ 0K | @ Apply | @ cCancel |
-
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« Type the following in the Law Editor (fog):

— @ Type:y
Law Edito X
. b) Type: involute point y dir

Description : //

Imvolute point y dir o) Plck OK”

Destination :

|Involute Helical Gear (manual) [ , 2=11, Npa 20, Ca=8, Fw

@ OK J @ Cancel |  Help |

-
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« Type the following in the Law Editor (fog):

-

/*involute point y dir*/

Dictiona Members of Parameters
aameters PRAL Y

c) Type “r’;
Enter

Members of All

Formal parameters | Type

r

New Parameter of type lReaI

/[b) Pick New
Parameter of type

Remove

‘Geometrical Set.1\Point.1\H’

a) Select Length from

Keywords Renamed parameters ‘Geometrical Set.1\Point.1\V" .
Design Table Length "Geometrical Set.1\Point.1\X' the parameters list
Operators Real ‘Geometrical Set.1\Point.1\Y"

Pointer on value function Boolean ‘Geometrical Set.1\Point.1\Z"

Point Constructors Angle ‘Geometrical Set.1\Point.1\Activity’

Law ¥ |String ‘Geometrical Set.1\Point.2\H’

< > Feature ‘Geometrical Set.1\Point.2\V"
I I

: @ OK | 9 Apply | OCancell
-
BND TechSource https://bndtechsource.wixsite.com/home
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« Type the following in the Law Editor (fog):

? X

atd

Law Editor : y Active

i
5
V*involute point y dir*/

y=r*cos(tan(acos(’r (Pt1)'/r))-(acos(r (Pt1)/r)))

d) Type “y=r*cos((tan(acos(’r
(Pt1)'/r))-(acos(r (Pt1)'/n)))’
/

Lim::l1 mr&w\ |‘!

Formal parameters I Type l
r Length

y Length

y
New Parameter of type l Real

b) Pick New

c) Type *y’;
Parameter of type

Enter

Remove

Dictiona Members of Parameters Members of All
N ~ FURS ~ | GoormctcalSct \Point T

Keywords Renamed parameters ‘Geometrical Set.1\Point.1\V" a) Select Length_ from
Design Table Length ‘Geometrical Set.1\Point.1\X the parameters list
Operators Real ‘Geometrical Set.1\Point.1\Y"
Pointer on value function Boolean ‘Geometrical Set.1\Point.1\Z"
Point Constructors Angle ‘Geometrical Set.1\Point.1\Activity"
Law String ‘Geometrical Set.1\Point.2\H"
< > Feature ‘Geometrical Set.1\Point.2\V' v
l I
_— S 0ok | O Apply | & Cancel

BND TechSource

https://bndtechsource.wixsite.com/home



BND TechSource

Create the Geometry
(Transverse Module Involute Helical Gear)
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] stert

BND TechSource

» Create points on plane YZ for involute spline.

ENOVIAV5VPM File  Edit  View

Insert

Tools

Window Help

d
'
RBC &1

Tn FR A

ne

c¢) Select the
YZ Plane

d) Mouse-
over and
drop on Edit
Formula

qv mv@ @' @v @ (‘\‘ _J—o :é“g’ ﬁv gv @ ?c. _‘; Eu {Q' g QJGeometrical Set.1

Myl if=R/ELTW

https://bndtechsource.wixsite.com/home

=

a) Pick the
Point icon

&

[ e J[ae <o <J[anc][fiiene S S @  BARS SLALQ0 B OOAB B LHOPR -

N
25

Ahalcs g

1 | S
B axr®

.'
2
b) Select 9— 1
a
on Plane =
A &)
Point Definition ? X % a
I it
&'
e: |On plane v M
Pl O
ane: “yzplane v
T s e— 2
= Edt...
Add tol:
oint: Default (Origir = e
o Change step y
Projection

B

Surface: | Default (None

@ 0K & Cance

AP P e B

« A

Measure Item...

Add Multiple Values...
Add Range...

Edit Comment...
Lock
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* Create points for

involute spline.

Formula Editor : "Geometrical Set.1\Point. T\H"

[e)Type:

Relations\x.Evaluate('r (Pt1)") ] ?" || 4 I

| Geometrical Set.1\Point.1\H

e

| Relations\x.Evaluate('r (Pt1)")

Dictiona

Members of Parameters

o

Members of All

‘Geometrical Set.1\Point. 1\H" A

Design Table Renamed parameters ‘Geometrical Set.1\Point. 1\V"
Operators Length ‘Geometrical Set.1\Point.1\X
Pointer on value function Real ‘Geometrical Set.1\Point.1\Y"
Point Constructors Boolean ‘Geometrical Set.1\Point.1\Z'
Law Angle ‘Geometrical Set.1\Point.1\Activity"
Operations Constructors V¥ |String ‘Geometrical Set.1\Point.2\H’ v
< > Feature v |« >
f) Pick Ok

| Relations T-mm\/‘

@ OK | & Cancel

S | |

https://bndtechsource.wixsite.com/home
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B stert

1 e e e

» Create points for involute spline.

ENOVIAV5VPM File Edit View Insert Tools Window Help

(S

o

2 gl tch dia
&
E‘;.
I?_:.

(PE1)/r (PH4))

(r (Pt1)'/r (PtS))

Fxl Formula.1:
fea Formul

ﬂxl Formul

dendum diamete

Bl Formul Dedendum diamet )d'="Pitch diam

e s S D BERY SEAGNO BOAD M HDDZ

o
&
fol,
P
}7
w,
b

. 4

4

K
&2,

4[:1\‘

Point Definition X
(lxl Formul tooth radius at dedendum circle; tr
foa Formula.: 'r (PH1) = Base diameter: B’ /2 Egmtiyped] On plane :]' ﬂ
fia Formula.9: 'r (Pt2)'= ( Pitch dia P'/2)+ Plane: |z plane
foa Formula.10:r { Pitch dia H: Omm E]_ﬁ(ll -
fil Formula.11: td)'=( diam d n d (Pitch dia A M—m o)
ﬂ-a Formula,12: d er: A )-( Pitch diameter: LI
g) Mouse- ault (Origir e
. Add tolerance...
over and _ Surfoce [oefauft Nor] _ Changestep
drop on Edit I p— l_hfeasure Between...
; Formula g
- Add Multiple Values...

e

% :" g %v m'@ @v @v @ f\\‘ }. =22 %' g' @ ?‘: =% E:. fﬂv @v Geometrical Set. v " ad @ &7 m I,I@ {  AddRange..

B8
BBl O & &

il B0 R RESIBRRAR LSBT E:ict:ommem...
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» Create points for

involute spline.

Formula Editor : "Geometrical Set.1\Point.1\\V'

h) Type:

Relations\y.Evaluate('r (Pt1)’) ] 3{ | | 4 I

| Geometrical Set.1\Point.1\V

/

| Relations\y.Evaluate('r (Pt1)")

Dictiona

Members of Parameters

Members of All

‘Geometrical Set.1\Point.1\H’ A

Design Table Renamed parameters ‘Geometrical Set.1\Point.1\V'

Operators Length ‘Geometrical Set.1\Point.1\X"

Pointer on value function Real ‘Geometrical Set.1\Point.1\Y"

Point Constructors Boolean ‘Geometrical Set.1\Point.1\Z'

Law Angle ‘Geometrical Set.1\Point.1\Activity’
Operations Constructors V¥ |String ‘Geometrical Set.1\Point.2\H" v
¢ i | Feabuce i< ) Pick Ok | >

| Relations | Relatno\/r

@ OK | @ Cancel|
.

BND TechSource
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&

* Create points for involute spline.

* Repeat steps a) through i) for the next five points evaluating r (Pt_) for each sequential point.
« Afterwards there should be seven points as follows:

- Point 1:
* Hdirection = Relations\x.Evaluate (‘r (Pt1)) fea Formula.2d
* Vdirection = Relations\y.Evaluate (‘r (Pt1)’)
- Point 2:
* Hdirection = Relations\x.Evaluate (‘r (Pt1)’) fea Formula.14: "Geometrical Set.1\Point.2\H' = Relations\x.Evaluate(t (Pt2)")
* Vdirection = Relations\y.Evaluate (‘r (Pt1)’)
- Point 3:
* Hdirection = Relations\x.Evaluate (‘r (Pt1)") foa Formula.16: *Geometrical Set.1\Point.3\H'= Relations\x.Evaluate(r (Pt3]' )
* Vdirection = Relations\y.Evaluate ('r (Pt1)’)
- Point 4:

"Geometrical Set.1WPoint. 1\H = Relations'x Evaluate('r (P1)°)
fiol Formula.25: Geometrical Set.1\Point. 1\ =Relation s\w.Evaluate(r [Pt1]")

fea Formula.15: *Geometrical Set.1\Point. 24" = Relations\w.Evaluate['r [Pt2]" )

T{I.'!l Formula.17: Geometrical Set.1%Point. 3% = Relations\y.Evaluate[r [Pt3] )

«  Hdirection = Relations\x.Evaluate (‘r (Pt1)’) fea Formula.18: " Geometrical Set.1\Point.d\H' = Relationsy Bvaluate(r (P )
._ V direction = Relations\y.EvaIuate (‘r (P“ ),) ﬁx’l Formula.19: "Geometrical Set.1\Point.d\" = Relations\y.Evaluate('r (Ptd]" )
- Point 5: & _ _ _ :
. . . 1 ) %] armula. 20 Geometrical Se WPoint.5WH =Relationsvw.Bvaluate| ¥ [PE5] ]
. H direction = Relations\x.Evaluate ( r (Pt1)) Il Formula.20: Geometrical Set. 1% Point.5WH = Relationsix.Evaluate([ r [PES) ]
* Vdirection = Relations\y.Evaluate (‘r (Pt1)’) fidl Formula.21: "Geometrical Set.1\Point.5\ = Relationsiy.Evalu ate(r (PtS]" )

- Point 6:
* Hdirection = Relations\x.Evaluate (‘r (Pt1))
. V direction = Re|ati0ns\y_Eva|uate (‘r (Pt1 )’) ﬁx’l Formula.23: "Geometrical Set.1\Point.6\v" = Relations\y.Evaluate('r [PtE]" )

fa Formula.22; "Geometrical Set,1\Point.6\H = Relatio Evaluate('r (Pt6) )

BND TechSource https://bndtechsource.wixsite.com/home
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* Modify parameters for Number of teeth: z to 25 and check the results.

n Start ENOVIAV5VPM File Edit View Insert Tools Window Help
s A —J—x 3 f IS QRHBSH Q'S SR20480 80N S APPSR

vz plane

a) Modify z = 25

Edit Parameter

INumber of teeth: z

nder helix angle: Ca'))

- nowledge Report - X
d) Pick Cancel
From Summa From I Summary I 1
ation erro elatio X Line 3 : Evaluation error in relation x |
X Line 3 : Evaluation error in relation x I X Line 3 : Evaluation error in relation x |
y Line 3 : Evaluation error in relation y I y Line 3 : Evaluation error in relation y I
y Line 3 : Evaluation error in relation y | y Line 3 : Evaluation error in relation y I
b) Notice the division c) Notice the cannot
<
| € by zero error. _ evaluate cos error.
Line 3 : Evaluation error in relation x Line 3 : Evaluation error in relation x
Division by zero: Cannot evaluate Argument is out of bounds: Cannot evaluate acos

Close I

BND TechSource https://bndtechsource.wixsite.com/home
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* Correct the errors and check the results.

n Start ENOVIAV5VPM  File Edit View Insert Tocls Window Help -
T flox [ — [ —-]x -JJa-]p -=tes

& 't [PHd) =47.0¢ (Pitch diameter: ((Ad J-(Pitch diam

)-(Pitch diameter: Pd

Repeat steps
a-d fory.

X
N b) Select “” _
a) Double-pick ) mez MRS 2
[Ty 1] /finvoluts int x dir*/ eI COT e i .
the ng X x:?’sc\'nt;(teag(oarc]cs('r (PH1)/r))-(acosCr (PH1) /D) |,F | parameters | H: gthl
' ~

¢) To avoid the division by K
zero error, change the value

Dictiona Members of Parameters Members of All . K i

‘Geometrical Set. \P| 10 1. This will be over-written ,\
Keywords Renamed parameters ‘Geometrical Set.1\P| .

Design Table Length ‘Geometrical Set.1\P| by the RelatlonS\X- EVaIuate.

Operators Real ‘Geometrical Set.1\P.
Pointer on value function Boolean ‘Geometrical Set.1\Point.1\Z"
Point Constructors Angle ‘Geometrical Set.1\Point.1\,

¥ |String ‘Geometrical Set.1\Point.2
> Feature ¥ |'Geometrical Set.1\Point.

Law

d) Pick Ok

oK | @ Apply | @ Cancel |

BND TechSource https://bndtechsource.wixsite.com/home
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* Modify parameters for Number of teeth: z to 25 and check the results.

EJ stet  ENOVIAVSVPM File Edit View Inset Tools Window  Help
[ x| — [ —[x JJa-]p__]=*&

vz plane

CHBESH QT SLH0090 800 B8 AHPPS

lane

a) Modify z = 25

Edit Parameter
‘Normal Pressure Angl

Cylinder helix angle: ¢ ]Number of teeth: z

Knowledge Report

From

d) Pick Cancel

.

B Pitch diameter: Pd mm=Number of
=

x Line 3 : Evaluation error in relation x |
iameter: Bd Omm="Pitch diameter: Pd” *cos(Trar nres e: Tpa *1rad)

(::, ‘Addendum diamete nm="Pitch diameter: Pd’ +[2*Module: m’)

& ‘Dedendum diameter: Dd'= nm="Pitch diameter: Pd Module: m')

c¢) Notice the cannot
evaluate cos error is
still there.

,E‘: tooth radius at dedendum circle: tr nm fodule: m
& 't (Pt1)'=41,705mm= iameter: B’ /2 b) Notice the division
[’;:: r (P2)' =43.068mm=(( Pitch diameter: P iameter: Bd'/2))/ b

e zero error has

B r (Pt3)'=44. nm="Pitch diameter: Pd’ /2 y e

'E; 'r (Pt4)'=47.099mm=(Pitch diameter: +((Addendum diameter: £ been reCtlfled

[’;:: r (PtS) =49.766mm=(Pitch diameter: Pd'/2)+ (( endum diamete Zj-1 FILLTT WIGHIELET: L — m:“ =
Line 3 : Evaluation error in relation y
Argument is out of bounds: Cannot evaluate acos

<

g
[ 1 (Pte] =5 nm dendum diame

" {Relations

ﬁ'nl Formula.1: ‘Tr D u Npa ylinder he 1gle: Ca'))

ﬁt(l_ Formul

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

ENOVIAV5SVPM File
=l — ]

444

View

n Start
|_ r]fox

(S

Edit Insert

—d | £ |

Tools

r(P mms=
B ' (Pt)'=47.0¢
r (PS)

B 't (Pt6)

foa Formula.1: T
ﬁ_xl Farmul

ﬁxl Formul

foa Formu

ﬂ'zl Formul:

{‘-"" Formula

foa Formula

a) Double-pick
the fog “x”

)rm Formula. 10
\(m Formula.11:

ﬁxl Formula,12

Window Help

= &

Correct the errors and check the results.

ch diameter;

Repeat steps
a-d fory.

)-(Pitch diameter:

X

w2 HR |27

b) Select “”

/involute point x dir*/ | Formal parameters | Type I
x=r*sin({tan(acos(’r (Pt1)"/r))-(acos(r (Pt1)'/x, r Length
‘
c¢) To avoid the cannot evaluate |-
acos error, change the value to
Dictiona Members of Parameters Members of All : 2 2
et 1000. This will be over-written by
Keywords Renamed parameters ‘Geometrical Set.\Pol  the Relations\x.Evaluate.
Design Table Length ‘Geometrical Set.1\Poi
Operators Real ‘Geometrical Set.1\PoinD}
Pointer on value function Boolean ‘Geometrical Set.1\Point.1\Z"
Peint Constructors Angle ‘Geometrical Set.1\Point.1\Actj
Law ¥ |String "Geometrical Set.1\Point.2\H; 2
< > Feature ¥ |'Geometrical Set.1\Point.2\ d) Ple Ok o

v

1000mm & l

@ 0K | @ Apply | @ Cancel |

https://bndtechsource.wixsite.com/home
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* Modify parameters for Number of teeth: z to 25 and check the results.

n Start ENOVIAV5VPM File Edit View Insert Tools Window Help

- _J Sl — [ —]fx -fla -fp [
a) Modify z = 25

CHBSEH G SLA480 8 0ABB LHPP

Notice all errors
“irad) have been rectified.

pa *1rad)

endum diame!

ndum diame

LuE#BE 0% bR E Qfcmmam = @ @ ohn 887 &
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» Create the involute spline through the points.

n Start ENOVIAV5VPM File Edit View |Inset  Tools Window  Help

[ <[ <J[mne |[mie [ Csf S R HBEH G0 S s20000 800D B LHPRS

elical Gear (manual) [m=8, z=11, Npa= 20, Ca=8, Fw=100]

a) Pick the
Spline icon

Spline Definition

b) Ple the No| Points ITangentsD... Tensio... | Curvature D... | Curv
. Point.1
Points

DDA HHASD

O .S% Q‘D\ SQ 1,\.1.- !.“. ‘!5: !.W vi

1

2 Point.2
3 Point3
4 Point.4
5

Point.5

< >

4

@ Add Point After O Ad
[] Geometry on supportE) P|Ck O K
[ Close Spline

Remove Point | - =) [ _] ¢

Show parameters >> | 4
@ Cancel |  Preview | e

pRe 5 G

(e _od

https://bndtechsource.wixsite.com/home
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* Create a line from 0,0,0 through Point 3.

n Start ENOVIAV5VPM File Edit View |Inset  Tools Window  Help - &%

[ e [ [ ] e s S G HAEEH G S SN0 800D AHPPS i

L2

a) Pick the

ﬁa Involute Helical Gear [manual) [m=8, z=11, Npa= 20, Ca=8, Fw=100] Llne ICOI’]

3
)

“

2
-

|

/o snasp!
‘87

ya) 3

A : : L
& ¢) Pick Paint 3 tnetpefporront <] 88| 8 <
Point 1: [Absoite Avs ystem\Org A &
Point2 |Point.3 Q Q
RIS Defoult (None) | )
Stat:  |Omm = v Ov
) Pic e |

point 0,0,0 ~,
v A
W o
Y. 2
| @ Cancel | Preview | - 6
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» Create an angle/normal to curve line from 0,0,0 relative to the line
going through Point 3.

EJ Sttt  ENOVIAVSVPM File  Edit  View  Inse

| Ao _vJ|Auto L”Auto j!Au!Ll

c¢) Pick the line
going through
Point 3

APPS

2E6 G = &4 select Angle/Normal
to curve

g) Make it
negative

Line type :{ Angle/Normal to curve v QJ
Curve: [Line.1—
Support:
Point: W

etrical Set.1\Line.4\Angle
ymmetry angle: s°

Dictiona Members of Parameters Members of Angle

WODSH

Parameters All A |'Geometrical Set.1\Join.1\Angular threshol A ——
Design Table Renamed parameters ‘Geometrical Set.1\Circle.3\Start’ Angle:  |-8.182deg E! ﬁ()
Operators Length ‘Geometrical Set.1\Circle.3\End’ [~ =
Pointer on value function Boolean ‘Geometrical Set.1\Line.4\Angle’ Start: > =i
Point Constructors Real ‘Ref Pressure Angle: Rpa’ lect
Law = = o selection
Operations Constructors ¥ ?tring 6) MOUSE-OVGI‘ 4 |61mm E
< > eature v - h
’_Jh the Angle and to2 [Noselection
| Symmetry ang 2.25deg ) P|Ck OK . k dg f | tlp Y Z}y p—
. ength Type
f) Doub|e-p|ck pick edit formula

@ Length O Infinite Start Point

@ OK | OCanceII
| on Symmetry O Infinite O Infinite End Point

_l angle . S [ Mirrored extent
: ) [] Geometry on support
ﬁ‘ PartBody

Normal to Curve

Reverse Direction

. . [[] Repeat object after OK
I) P|Ck OK - OK | @ Cancel | _Preview | v

(Q 4€ qéd ) ‘%"
R 5 20230 A

d) Point at 0,0,0
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Create two symmetry planes normal to plane YZ.

1. Through Line 2.

2. Normal to the spline and through Point 1.

?

Plane Definition X

Plane type: IAngIe/NormaI to plancl_lgl

Rotation axis: ,Line.Z—

Reference: yz plane

RN |- I
Normal to plane l

[[] Project rotation axis on reference plane

[[] Repeat object after OK

@ OK | @ Cancel |  Preview |

https://bndtechsource.wixsite.com/home

Plane Definition ? >

Plane type: [ EETTYrN ~| %9

Curve: |Spline.1

Point: |Point.1

_{ oK | @ Cancel |

Preview |
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« Symmetry the spline about Plane 2.

n Start ENOVIAV5VPM File Edit View |Inset  Tools Window  Help - 8 X
-7v IAuto L”Auto L“Auto LI[AuijI;nuw_-]lNone LI§ u*' ?« m @7@ @ iy o3

3 al Gear (manual) [m=8, z=11, Npa= 2 a=8, Fw=100] ﬁ\ &%
@, &
A X
o
}7
w
p
&
a

a) Pick the
Symmetry icon

Element: |Spline.1 @
Reference: |Plane.2

Hide/Show initial element
d) P|Ck OK Result: @ Surface O Volume

& Cancel | Preview |

D\ w il 5 ,«bso _1% gsD\ .4Q A\ ‘1‘-
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* Join the two splines together.

n Start ENOVIAV5VPM File Edit View |nset  Tools Window  Help _ &8 x

(W[ ][R c[ae_J[cf[aiee [ S GBBSEH GLS SENG80 8 0AB R APPS I

ZAR 3

e %
*
P
R

Join Definition

Elements To Join

Spline.1
Symmetry.1

VODSNL BARBDBD

D\ w % | 5 ..Sz)io .1.% a);!.D\‘ AQ j\ 1‘- ig

- Splines

Add Mode

Remove Mode

Line.1 [

Line.2

Parameters | Federation I Sub-Elements To Remove l

[J Check tangency @ Check connexity & Check manifold
[ Simplify the result
[J Ignore erroneous elements

Merging distance

=3, Up

oS
‘t:r

[ Angular Threshold 0.5deg

4

@ 0K | @ Cancel | Preview | "

BND TechSource https://bndtechsource.wixsite.com/home
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« Symmetry the Join about Plane 1.

n Start ENOVIAV5VPM File Edit View  Insert Tools Window Help
l- _v_“Auto L”Auto L”Autc L”Au!_:”iau*;”None ;]§ N.S

Gear (manual) [m=8, z=11, Npa= 2

CHASEH %S SRAGNO BOAD B ADPDS

WDDSHE BHEALO

Yof

Element: |Join.1 gl
Reference: |Plane.1

Hide/Show initial element
Result: @ Surface O Volume

FEET

-
C = f

2
LLR P

S Ok | & Concel | _Preview | I

BND TechSource https://bndtechsource.wixsite.com/home
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» Create the Addendum diameter with center at 0,0,0 on plane YZ.

n Start ENOVIAV5VPM File Edit View |Inset  Tools Window  Help | o a8

[ e [ e e s S G HREEH G S S2A0N0 8 OAE R ADDS

ute Helical Gear (manual) [m=8, z=11, Npa= 2

O s

!

d) Mouse-over
the radius and
pick edit formula

R

&

NS rEHD!

r——

-

-

Edit formula... I /vs
.

b |

Edit... -

Add tolerance... a) Ple the
crengesiep | CirCle icon

Measure Between..

—o—

;—|.—.P—.

Circle Definition Measure Item...

z " Add Multiple Values...
Circle type : | Center and radi
Range
¢) Support at Center: [TmeTerier |

{ Edit Comment...
plane YZ | Support: | Absolute Axis Sy .

Lock

Radiug: || 20mm =1 e
[] Geometry on support End: |180deg E

. . Circle 371 S [J Axis Computation
ﬁ‘ PartBody T Axis Direction: | No selection

"ot o

",

@ OK | @ Cancel | Preview | 0

b) Center at 0,0,0
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* Apply the formula (Addendum diameter: Ad) to the addendum circle.

n Start ENOVIAV5VPM FEile Edit View |Inset  Tools Window  Help

I- JIAuto _”Auto _“Auto _]IAm‘_]IAw_HNone _]§ S

CEHASH QU= SLHAH6980 8 0AD

b) Divide by 2 because
F'f'":'t'f | CATIA sees Diameters as
Point.5 Radius objects

a) Double pick the formula
Addendum diameter: Ad

Formula Editor : ‘Geom! \Circle.1\Radius’

-
&
| Geometrical Set.1\Circle.g=f
| ‘Addendum diameter: Ad"
Dictional
Parameters Al
Design Table
Operators
Pointer on value function
Point Constructors

Law

Operations Constructors ¥
< >

oy \

‘Dedendum diameter: Dd‘

‘tooth radius at dedendum circle: tr'
Boolean r(Pt1)

Angle r(Pt2)

String r(Pt3)° ¥

| Addendum diameter: Ad 104.865mm f I

C) Pick OK OK & Cancel |

https://bndtechsource.wixsite.com/home




BND TechSource

» Create the Dedendum diameter with center at 0,0,0 on plane YZ.

EJ Sttt ENOVIAVSVPM File  Edit View Inset Tools  Window  Help

l- L”Ato Iuto IA—uiB' ;m;”None EI§ b(

tf«v v
=
h 6

RHBSH QU FLAL4Q0 BOAD H HLPPR

d) Mouse-over
the radius and
pick edit formula

TSHY RSP

a) Pick the
Circle icon

Circle Definition

5 X

e |
BT

‘s
22,

“4

&

C) Support at h - e ) Circle Limitations
plane YZ , . : . |19]0 Dl
34.432 Start: | 25deg E
[] Geometry on support End: m

[] Axis Computation

% é 0
4 1) 4 (n

i
A=V

Axis Direction: | No selection

1Q 4 S

19 Cancel' Preview
b) Center at 0,0,0
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BND TechSource

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

n Start ENOVIAV5VPM File Edit View Insert Tools Window Help
l- LHAuto l”Auto L”Auto L”AmL”AUK;HNone j§ \_:\'

7
~i= FArSMEters

ZHRSH G S STAGNO 800D

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

Line.2

a) Double pick the formula
Dedendum diameter: Dd
| Geometrical Set.1\Circle g

v
/ R|P|2
| ‘Dedendum diameter: D§'

Dictionai Members of Parameters Membk /ength

i

Circle.2\Radius’

o= & Plane.] Formula Editor : "Geo

i

S

: ". £ =

-

Parameters

Design Table Renamed parameters

Operators g

Pointer on value function Real ‘Dedendum diameter: Dd’

Point Constructors Boolean ‘tooth radius at dedendum circle: tr'

Law Angle r(Pt1)’

Operations Constructors ¥ |String r(Pt2) v
7 < > Feature v < >
’ | Dedendum diameter: Dd IéE.St‘rSmm f l

https://bndtechsource.wixsite.com/home

C) Pick OK oK | @ Cancel |
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» Split the dedendum circle with Plane 1.

EJ stat  ENOVIAVSVPM File Edit View Inset Jools  Window  Help

I-l”Auto L”Auto ;“Auto :JIAm:JI;ui_v_”None L]ﬁ\}

L]
X

CHRASEH U E SLALNO BAAB Y ASPDS

L

pCH

e &7 |

g
@v
& %]
—— B o
b) Pick the circle [E4Y
—— A
{ a) Pick Spliticon a =
A A/ &
| Element to cut: |Circle. k|
‘ Cutting elements 6 a
@'j
P Oﬂ'
~
Remove ,.\/«v v
[
Optional parameters S0

4 Keep both sides ﬁ

v
[] Intersections computation E a
)
v

d) P'Ck OK Show parameters > > 6'

g D

BND TechSource https://bndtechsource.wixsite.com/home
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* Trim the tooth profile.

EJ Stet  ENOVIAVSVPM File  Edit View Inset Tools  Window  Help

I- l”Auto _VJ|Auto :”Auio _vJIAm_vJI-‘—‘,A_-”None L]§ v(

8 X

CHREEH N T SLAGNO BOABE B ADDS

Point.1

2

c¢) Pick the Symmetry
of the Join

X3
L)

& n O D
x5 27

3G

I,

1

16

L

JF ,

v~ / \ b) Pick right side of
: : e A the dedendum circle

e) Double pick the ‘

formula ‘tooth radius at

dedendum circle: tr’

I
/!
Pd’
Bd’

a) Pick the
Corner icon

Formula Editor : "Geometrical Set.1\Corner.3\Radius’

5

I Geometrical Set.1\Corner.3\Radius

Corner Type: | Corner On Support v

[[] Corner On Vertex

Element 1: |Split.1

| tooth radius at dedendum circle: tr‘|

Dictiona Members of Parameters d) Mouse-over e e
Parameters All .

Design Table Renamed parameters the Rad|US and Element 2: |Symmetry.2
s : : pick edit formula | _Ngeemen2

Pointer on value function Real

Point Constructors Boolean s Default (Plane)
Law Angle

Operations Constructors ¥ |String r(Pt2) =

< > Feature v |« > Next Solution
| tooth radius at dedendum circle: tr [3.04mm f ! oK | @ Cancel |

f) Pick OK ;ﬁ oK | @ Cancel |
e

BND TechSource https://bndtechsource.wixsite.com/home
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* Trim the tooth profile.

n Start ENOVIAV5VPM File  Edit View Inset  Tools Window  Help

-l”Aulo :_”Auto L”Auto L”Aml”Lui_.”None _v_lﬁ \5

¢) Pick the Join P_;L

b) Pick left side of
the dedendum circle

L HOEEH O S SNGNC 080E R ADDS

®

e

4

VT

=

a) Pick the
Corner icon

Corner Definition ? X

Corner Type: | Corner On Support v

[J Corner On Vertex

Formula Editor : ‘Geometrical Set.1\Corner.3\Radius" e) DOUb!e pICk the
formula ‘tooth radius at

¥ . ,
& dedendum circle: tr
| Geometrical Set.1\Corner.3\Radius ;\

Element 1: |Split.2

d) Mouse-over

4 Trim element 1

I
I'tooth radius at dedendum circle: tr‘[ th .
e Radius and Mont 1
Dictiona Members of Parameters Membe h . . Element 2: |Join.1
Al ~ [Pitch di) Pd A pick edit formula Q element 2
Design Table Renamed parameters 3 Bd’ Supps Qefault (Plane)

Operators
Pointer on value function Real

Point Constructors Boolean

Law Angle

Operations Constructors ¥ |String

< > Feature v

Radius: | 3.0

Next Solution

@ Cancel |

r (P2)’
< >

| tooth radius at dedendum circle: tr I 3.04mm f ‘

_— f) Pick OK %ﬁ OK_| @ Cancel |
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* Trim the tooth profile.

n Start ENOVIAV5VPM File Edit View |[nset  Tools Window  Help
a_EIE
&2 2 Poin

Poin

b) Pick the
rlght Corner M tim oefinition
Mode:[Standard |

Trimmed elements

Circle.1

Other side / next element

Other side / previous element

L\ - f 4 ; Support: ]Defau}t (None)

il
~"‘ Trim.5 g Elements to remove: | Default (None) g_[
§ Elements to keep: Default (None) Q‘

ke PartBody
[ Result simplification

[_Llntersection computation

d) Pick OK

m ) Can:ell Preview

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

o v|[Auto  v|[Aute ][ Aut +|[Aui -|[None ~=2 S xN.y}g | . N NP a@g@a @@@%

Comer3 a) Pick Trim icon

1®4@1é4
ALK

T

e

R

« 4.‘ s‘\s‘ :

DB

!2) Aj el




BND TechSource

* Trim the tooth profile.

]
x

EJ Stet  ENOVIAVSVPM File  Edit View Inset Tools  Window  Help

I- _”Auto JIAuto JIAuto _”AulJIAJt_”None J§ A8

)P|cktheTr|m PAL N O ‘@ﬂ‘ @9@%

% 1 1
SS sz: QW v

c) Pick the
left Corner

Trim Definition

Mode: | Standard v

DA AP D!

4.

Trimmed elements
Tim.5 a) Pick Trim icon
Corner4 g
- > |
=
S
Other side / next element > ]
Other side / previous element \ r—'
O\ |
Support: | Default (None) Y (:)
! -
Elements to remove: | Default (None) QI '\"L;
Elements to keep: Default (None) QJ f_)'
] Result simplification @
v
LLlatersection computation i ﬂ
)

d) Pick OK 2
m ) Cancel‘ Preview | b4 M
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Create both Right & Left-hand Sketches on XY plane.

Right-hand

Left-hand

Apply formula:
Ca

|

Apply formula:
"1 Pd*PI
Apply formula: m
Ca
BND TechSource

https://bndtechsource.wixsite.com/home

Apply formula:
Pd*PI
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» Extrude a surface using the Addendum circle.

n Start  ENOVIAVSVPM File Edit View Inset TJools  Window  Help

l-_lHAuto L”Auto IAL”Aul_v”None ll v{

e GHBSH G S FRALG0 8 0ABH LV

Repeat steps
a-f for limit 2.

a) Pick the
addendum circle

i g P, Profile
< Point.3 ‘5_ y

Point.4

¢) Mouse-over
the Dimension
and pick edit

formula

b) Pick the x-axis

uded Surface Definiti...

e

T I .

Plane.1

spline Plane.2 \ Addendum Circle

Direction: | A
Extrusion Limits
Limit 1
Type: Dimension

Dimension: | Sl
Limit 2
|Type: lDimension Z]
Dimension: [ 50mm E

[J Mirrored Extent

Reverse Direction I

@ ok | @ cancel |
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* Apply the formula (Face width: Fw / 2) for the limits 1 & 2.

n Start ENOVIAV5VPM File Edit View Insert Tools Window Help

AutoL”Auto L”Auto :”Aull”;ut_v“None Ll§ u{

CHRSEH U SLAMNO BOAD B ADPS

Repeat steps
a-f for limit 2.

d) Double pick the formula
Face width: Fw

Formula Editor : ‘Geometrical Set.1\Extrude.2\Lim1"

-
%
| Geometrical Set.1\Extrude.2\Lim1
‘Face width: Fw’ /2!

e) Apply the formula ‘Face
width: Fw’/2

Parameters
Design Table
Operators g ‘Module: m’
Pointer on value function ‘Pitch diameter: Pd’
Point Constructors ‘Base diameter: Bd’
Law ‘Addendum diameter: Ad”
Operations Constructors ¥ |CstAttr_Mode ‘Dedendum diameter: Dd* i
< > Plane v |« >

| Face width: Fw . | 100mm =y
| f) Pick OK et

BND TechSource https://bndtechsource.wixsite.com/home
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* Clean up (hide) the construction geometry.

n Stat  ENOVIAV5VPM File  Edit View |Inset TJools  Window  Help

v IAuto E”Auto LIAuto ﬂlAmleu'leone _v]§ u(

Parameters [...] (7)

UHBSEH G T SLAGNO 80AB B ADDZ

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

Symmetry Line

» Create Symmetry normal plane.
ENOVIAV5VPM File Edit View |Inset  Tools Window  Help - & x
IAmo ~J[ade <J[ave cffauc][aiine (st S R HBSH QLT SN0 0 OAP H APPSE 1

AN
@, k.
£ X

B

b) Pick ;7

¥ I—— Symmetry Line s

?.

) _ a) Select Normal §

¢) Pick point at -

BND TechSource

0,0,0

https://bndtechsource.wixsite.com/home

to curve

Plane type: |Normal to curve

|

Curve: |Symmetry Line

Point: |Origin

& Cancel |

Preview |

4Q4@.4é4®1mlca‘
2RY S vo 23 AN B!
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« Create the Right-hand intersection plane through Right-hand Sketch
normal to the Symmetry normal plane.

n Start

ENOVIAV5VPM File  Edit  View

Insert Tools

Profile
-®h Right-hand Sketch.1
E Z” ch.2
l"ﬁ ude
« Symmetry normal plane

=~ Right-hand intersection plane
=

BND TechSource

I-LIIAuto L”Auto L”Auto L”Au!:”.lu’;“None jﬁ,.:\

Window Help - 8 %X

CHASEH O T SLAMNO BOOD B ADDS

X

S
LW

03
27,

R

B

a) Pick
Right-hand
Sketch

VOPDSHL BRDED

b) Pick Symmetry
normal plane

Plane type: | Angle/Normal to plane 'l ]
Rotation axis: |Right-hand Sketch.1

ymmetry normal plan:

Jormal to plane |

[ Project rotation axis on reference plane
[[] Repeat object after OK

¢) Angle = 90 deg

4Q 4%3‘ 4& 4® 1% f:.ﬂ
ne' S 20 23]\,

d) Pick OK

OK | @ Cancel | Preview |

https://bndtechsource.wixsite.com/home
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&

« Create the Left-hand intersection plane through Left-hand Sketch
normal to the Symmetry normal plane.

n Start ENOVIAV5VPM File Edit View |Inset  Tools Window  Help - &8 %
- _v_”Auto _v_”Auto L”Autc L“Au!:]lmn_vJINOM j§ u< % g} @7@ @ N r" §7 éé’ Q é Qp ‘ @ ,B, a féj 9 @% § 3§ o2

8 o N
@, k,
A X

8 _
. v |
a) Pick & "4

Left-hand 0 L
Sketch a E]
a 2

2 A
b) Pick Symmetry [T7 "7 5o |
normal plane Plane type: | Angle/Normal to plane v 2] 8' O,
aatation axis: [Left-hand Sketch2 ¥~
Refevecc ymmetry normal plan: @' ’

Angle % D

- ormal to Elanel I e

C) Angle ~ 90 deg [[] Project rotation axis on reference plane é&a' 3
[ Repeat object after OK §v @

d) Pick OK d 0K | & Concel | _Preview | &
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» Create the Right-hand and Left-hand intersection curves between
the intersection planes and the extruded surface.

n Start ENOVIAV5VPM File Edit View |Inset  Tools Window  Help

[ [[ae <|[ate <J[avo CJ[anc][ai-]vne (S RERSH G E SEN0690 8OAB @ APPSE 1 -
O] [

Tools Palette

e, £ a
: %‘ & Second Element 1

i

VODSHT BHrPEO

(2152440, S Right-hand intersection pl. QJ

[ Extend linear supports for intersection

Second Element : | Addendum Extrude.1 QI

[ Extend linear supports for intersection

Curves Intersection With Common Area
Result: & o]

3 a) Rename Right-hand Surface-Part Intersection
J—' Symmetry normal plane intersectlon curve Result: & ¢ O St

-« Right-hand intersection plane Extrapolation options

828 Usn

N
4

i. = hand inte plane [J Extrapolate intersection on first element
-"

b) Rename Left-hand O
intersection curve ~ [®_ok | & cancel| _Ppreview |

52;
pe Dl o B aN Blar w
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* Clean up (hide) the construction geometry.

[EJ stat  ENOVIAVSVPM File  Edit View Inset Jools  Window  Help

]-jIAuto L”Auto :_”Auto _leAm_v_”»lw‘leone Llﬁvi
N | S5 Point.3 - ) - ; ; - -

(Y

X

2 E

G, G’ T FLALNO BOADE B ADRS

Right-hand ir

'I‘-ﬁm and intersectio
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» Create a solid rib using the Tooth Profile Trim as the Profile.

n Start ENOVIAV5VPM File Edit View Inset  Tools Window  Help

| =i v“Auto L”Auto L”Auto L”Aml”:«ui;“None Llﬁv{ ‘Qa

=5is Po

[

P c) Pick the Tooth
Profile as the
Profile

d) Pick the
Intersection
curve as the
Center curve

b) Pick the
Rib icon

Prfie 2|
Center curve Right-hand interse%‘

Profile control -

IPulling direction

e) Select Pulling
direction

=
- H|

g) Ple OK > @ Cancel |  Preview |

BND TechSource https://bndtechsource.wixsite.com/home
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EJ stet  ENOVI

Create the pattern for the number of teeth.

IAV5VPM File Edit View |Inset Tools  Window  Help

- v IAut

BND TechSource

0 jIAuto ;”Auto ;“Amlll»‘aut;“None L‘ﬁ\.s

1

a) Pick Circular
Pattern icon
b) Right mouse “Instance” [~
and drop on edit formula

Reference I Crown Definition I

ilnstance(s) -

| [—1
|Angular spacing : | 32.727deg
327.273deg

Reference Direction
Reference element:| No selection
} Reverse I

~ Object to Pattern ———————

Edit formula...
Edit...

‘Total angle: Change step
Add Multiple Values...
Range

Edit Comment...
Lock

)~

'R SEE™ [N }7‘. o &

o
x

v

Object: [Current Solid &

@ ok | @cancel| previen

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

n Start ENOVIAV5VPM File Edit  View Insert  Tools

ection curve

BND TechSource

Window  Help

g ¢) Double pick the formula

| Body.2\CircPattern.5\AngularNumil

Number of teeth: z

| ‘Number of teeth: z'
Dictional

Parameters

Design Table

Operators

Pointer on value function
Point Constructors

Law

Operations Constructors ¥
< >

Members of Parameters Members A
All Al 2
Renamed parameters
Length

Boolean

Angle
Plane
Integer v

INumber of teeth: z

[11

=
OK l GCanch

d) Pick OK

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

n Start ENOVIAV5VPM File Edit View |Inset  Tools Window  Help & X

J I- L“Auto L”Au(c L” Auto L”Am:]J;m;INone Ll§ U\‘ | aa

A
f) See next slide |

=% Plane.1

b
;f

Z | @

4

F SENVIENER

&
3 ‘a

RRIAJBEAMNS AL &

pfinition

e) Right mouse “Angular
Spacing” and drop on edit
formula

3

e I Crown Definition

\ane(s) & angular spacing
Edit formula...

Edit...
Add tolerance...

4

X

4

[
2 )

Change step L2
Measure Between...
Object to Pattern Measure ltem...
Object [CurentSolid & Add Multiple Values...
[ Keep speci n Add Range...
Edit Comment...

=) vl 9 Lock

nd intersection curve

i) Reference
element; pick the
X axis.
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* Create the pattern for the number of teeth.

n Start ENOVIAV5VPM File Edit View |Inset  Tools Window  Help

l”Auto l”Auto ,IAU‘,]AU‘INOM _vJ§ U‘\‘

i) See previous slide

e—

g) Type 360 deg/
Number of teeth: z

Formula Editor : Body.2\CircPatte

| Body.Z\CircPattern.S\AngularSW =

| 360deg/ Number of teeth: z¢#

Dictiona Members of Parameters Members of Real

Parameters All A |"Absolute Axis System\XAxis\Z" A
Design Table Renamed parameters “Absolute Axis System\YAxis\X"

Operators t “Absolute Axis System\YAxis\Y"

Pointer on value function “Absolute Axis System\YAxis\Z'

Point Constructors “Absolute Axis System\ZAxis\X"

Law ‘Absolute Axis System\ZAxis\Y"
Operations Constructors ¥ |Plane “Absolute Axis System\ZAxis\Z"
< > Integer Al Number of teeth: z°

INumberofteeth:z h) P]Ck OK I” E
g oK | @ Cancel |
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BND TechSource

And there you have it! An Involute Helical Gear which is modifiable
through parameters.
n Stat  ENOVIAV5VPM File Edit View [Inset TJools  Window  Help

| = vIAuto L”Auto L”Aut L] Aul v || A leone 'ﬁ\.ﬂ \Qa _1 EI | e

=100, . Tpa=2 Z

angle: Tpa *1rad)

NEES . B0 @ @ BAEY 9TeénQQ L0060 be—s e telrns s

https://bndtechsource.wixsite.com/home
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* Modify parameters for Number of teeth: z to 25 and check the results.

a) Modify z = 25

3] *Number of teeth: 7
Narmal Pr

viinder helix ang

endum circle; tr
diame

= ([ Pitch diameter: P 1+ diameter: B

endum diamet 2)-[Pitch diamete

endum diamet: - Pitch diameter: Pd

¢) Pick Update

NEESYBEY 1 P BASY nHenQQALA00EE 3 2498 & &)oL 8T%
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Undercutting
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UNDERCUTTING

Undercutting occurs geometrically
when the standard formulae allow
for the dedendum circle to fall too
far below the base circle. This can
be rectified by adjusting both the

addendum and dedendum circles.

Tooth profile factor Yy

Fig.10.1 Chart showing tooth profile factor

&

38 ~

\- ,\ '\\\ +1H Normal pressure angle ag = 20°
37 . X ' . . . 1] Addmdlmhjl.i)()m.
: \.\ \ ,\\ ,\\ e,
P ¥ | — 4 - NN 13
g SR ENEARRY
Y . A N LY I T
NN "\/\'\\'\;;:;',:
AN 4/;»:;\5\;\\, )
- N \ﬁ.;*ﬂ 'ﬂ, [ 30
S R
23 PN /{%%, AV \ - 28
= NS RN ORNYNHIFHH,
- RN '\\‘\i\\\'
:4%7 [ \'\\ '\’j\ [ :\\ \\\\\\ V 24
Y e = ST A '\\\\p W
=TTt LTS OO
T TSI
l?‘h—_ L1 o7} . e .
oy AN~ 0.8 — H1 20
SN
lglo 11 12 13 14 15 16 17 18 19 30‘ 23 l30 35 40 4550 60 8010 t.")“‘(l’.'lg
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- PROFILE SHIFT @

« Profile shift (x) is not merely used to prevent undercut, it can also be
used to adjust the center distance between two gears.

« If a positive correction is applied (addendum and dedendum circles
Increased) to prevent undercut in a gear, the tooth crest is sharpened.

Pd = @ 88.000 gt Pd = & 88.000 @

Bd = & 82.693 Bd = & 82.693

Ad = & 104.000 " | No Undercut exists
Dd = & 68.000

'
'
L
/_‘
s
i
'
[}
‘

Ad = @ 107.990
!Undercut exists Dd = & 73.706

Center dist.
= 92.8479

Center dist.
= 88.0000

'
'
'
'
; !
' ]
0 '
i '
' '
' '
’ /
i L
¥ [y

X1 = Xz = 0 Xl = Xz = 0-3566
No profile shift With profile shift
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PROFILE SHIFT

* By using a gear calculator (i.e. MS Excel) or a gear simulation software
(i.e. KISSsoft) users can get the required values to optimize their design
beyond the basic standard formulae we have used thus far.

Ak

Spur Gear Design_2.xIsm - Excel

‘Dat base

KiSSsoft

Release 03/2018C

Profio dirifermento | Toleranze | Comezoni | Carko | Fatton
Geometria
Modulo normale me 11500 mm (&) Ruota 1 Ruota 2
Angolo d pressione in sezione normale G- 20.0000 ° = 2 14 P
Ruota 1 [dentatura dritta ) Larghezza dente b 12,0000 12,0000 mm
Angolo delca sul dametro primitvo B 0.0000 ° Fattore d spostamento del profio x* 0.2500
Interasse a 30.5000 mm [¥] (] Quaita (DIN 3961) Q 6 6
Materiai e kibrificazione
[ Geometria 20 2] [imovatve plste
{Ingranamento [Innovative Plastic
Funzionamento a secco

File Home  Developer Insert Page layout Formulas Data Review View Help Q Tell me what you want to do
B2 - Je Spur Gear Formulas
A B B D E G H J K L M I
8
2 Spur Gear Formulas |
3
4
: GEAR NOMENCLATURE
5 o
7
8
9
10
1
12
13
14
15
16 i
17
18 Clearance il
/
1 Dedendum -/
20 eincle -
b cllm':AI(al) -’
2 pitch ()
23 Table.3.1 Symbols related to Gear Tooth Profile
2
25 Terms Formua Definition
26
Module is the unit size indicated in millimeter|
21 Module m | | (mm). The value is calculated from dividing thel INPUT VALUES
= | reference pitch by Pi (x). OUTPUT VALUES
29 = N —— FROM CELL
eference Pitch is the distance between corre-
;’S Piich p | xm | spoudg poinis co fscent teeth The valoe i FHC
calculated from multiplying Module m by Pi(z)
32 a (radians) = 0.34907
33 Pressure « Deeree) | The angle of a gear tooth leaning against a nor- tan  (radians) = 0.36397
= Angle %) | il eference line. .
35 Addendum | h, | 1.00m | The disance between eferencelne aad oot . a, (radians) = 0.34907
36 Dedendum he | 1.25m | The distance between reference line and tooth root. tan a,(radians) = 0.36397
& Tooth Depth | h | 2.25m | The distance between tooth tip and tooth root. inv a, = {000
38 - cos a (radians) = 0.93969
39 Bm“? he | 2.00m | Depth of tooth meshed with the mating gear cos a, {radians) = 0.93969
40
e Tip and Root e lo2sm The distance (clearance) between tooth root and|
42 Fig. 4.2 The Meshing of Profile Shifted Gears Clearance - the tooth tip of mating gear.
BND TechSource https://bndtechso

dal = 18.8920 mm, df1 = 13.6104mm, As1 = -0.0690 mm
da2 = 46.6207 mm, df2 = 41.3391 mm, As2 = -0.0690 mm

Rows 137 - 336 contain detailed explanation of
Profile Shift from the KHK Technical Manual.
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BND TechSource

« Parameters for Ad & Dd from standard formulae (no profile shift).

Transverse System
| & Gear 1 Gear 2
T=gllc) Parameters [...] (7)
ﬁ . . . Fw = 100 100
—BF Face width: Fw’ =100mm 8 8
my=
_ﬁ Module: m”=8mm ay (degrees) = 20 20
8 Number of teetn: 2 = 11 Parameters can be changed to a, (radians) = 0.3491 0.3491
= T le: ‘= ' 2 =
BP' Transverse pressure angle: Tpa =20deg reflect profile shift and/or center P E 8
=BP 'Cylinder helix angle: Ca’ =8deg dlstance Chan e > = 11 11
—@ " Symmetry angle: s° =8.182deg=20deg/ Number of teeth: z* g ' [xt = Ll Ll ]
—@ "Pitch diameter: Pd” =88mm="Number of teeth: z° * Module: m’ Fw = 100.000 100.000
—@ ‘Base diameter; Bd" =82.693mm="Pitch diameter: Pd" * Brse pressure angle: Tpa™ *1rad) m= :‘: 15:
z=
~E4 Addendum diameter: Ad” =104mm="Pitch di “Fd’ +(2* Module: m" ) Tpa = 20 20
= ‘Dedendum diameter: Dd” =68mm="Pitch diameter: Pd" -(2.5* Modula: m” ) Ca= a 3
ﬂ-;ﬁ Relations F'Z i 88;08[]20 88;[]802[]
#-5) Geometrical Set.1 5q - £2 693 82,693
¥ ??BOCIYQ Ad = 104.000 104.000
_@ PartBody Dd = 65.000 68.000
tr= 3.040 3.040
a= 88.0000 (88.)
y= 0.00000
Qyt = 20.0000
IXp = 0.000000 0.0000
0.3566
Xp = 0.0000 0.0000

BND TechSource https://bndtechsource.wixsite.com/home
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« Parameters for Ad & Dd from updated formulae (with profile shift).

Parameters [...] (6)
-@ ‘Face width: Fw’ =100mm

-@ "Module: m’ =8mm

-@ "Number of teeth: z* =11

Parameters can be changed to
reflect profile shift and/or center
distance change.

—@ "Transverse pressure angle: Tpa' =20deg
-@ “Cylinder helix angle: Ca’ =8deg
—@ ‘Symmetry angle: s° =8.182deg=90deqg/” Number of teeth: z'

—@ "Pitch diameter: Pd’ =88mm="MNumber of teeth: z' * Module:

—@ 'Base diameter: Bd' =82.693mm="Pitch diameter: Pg,
=
BIY Addendum diameter: Ad’ =107.99mm
=
B Dedendum diameter: Dd* =73.706mm

—@» “tooth radius at dedendum circle: tr’ =3.04mm=0.38*"Module: m’

ransverse pressure angle: Tpa® *1rad)

3% Relations

@ Geometrical Set.1
3 Bocy 2

PartBody

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

Transverse System

Gear 1 Gear 2

Fw = 100 100
my = 8 8

a; (degrees) = 20 20
a (radians) = 0.349 0.3491
p= 8 8
7 = 11 11
[ x- 0.35660 0.35660
{.3566)

Fw = 100.000 100.000
m= 8 8
z= 11 11

Tpa = 20 20

Ca= 8 8
5= §.182 8.182

Pd = 88.000 58.000

Bd = 82 693 82 £93

Ad = 107.990 107.990

Dd = 73.706 73.706
tr= 3.040 3.040
a= 92.8479 (88.)
y= 0.60599

Tt = 27.0477

Ixp = 0.713210 0.3566

0.3566
Xn = 0.3566 0.3566
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We now have a “template” part for our Transverse Module Involute
Helical Gear.

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

1. Fw - Face width // length parameter [Fw = input]

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

3. Npa - Normal Pressure Angle // angle parameter [Npa = input]
4. m - module // length parameter [m = input]
S

. Ca - Cylinder helix angle // angle parameter [Ca = input]

Next we will look at using CATIA V5 to create the Normal Module
Involute Helical Gear.

https://bndtechsource.wixsite.com/home
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s Conclusion:

This is an example of designing Transverse Module
Involute Helical Gear in CATIA V5 (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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