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INTRODUCTION

Research direction

1. <) ahiorks MATLAB
3™ 7+501| [}2} 7|0{0]| Z}-23S}= Frictional & Normal Force |4t

2. /%}T:T (modeling)
2D/3D modeling & Location %7 |

3. W (3D -> 2D)
7|012] Tooth Root0l| Z2-25}= 2Z = 3D, 2D(plane stress, plane strain) 24 F SljAd,
3D RENIO| H|WE F3Hf 2D s Xpl/d 27 Ot

4. W (2D Component)
AE DataZ Z2HES B, 0|1 OFEE D23t S 24
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MATLAB & COMSOL

Parameter

Driving Driven

Normal module (mm)
Normal pressure angle
Center distance (mm)
Whole depth (mm)
Number of teeth

Face width (mm)

Outside radius (mm)

Pitch radius (mm)
Root radius (mm)

Addendum mo. Co.



MATLAB

Governing Equation

E, E4 : ¢, dX|2| @}

Wha» Wy ¢, dX|Q] %12

Rp1 - 37102 base circle radius
T, i =700l E3

pa, pc - €, dX|] ZEHIE



MATLAB

) / Governing equation

E =W, Q.

Eq=WynaQq
T1=W,4Rp1+Wy, Rp1 — uWy,qpq + W, P,




MATLAB

Normal Force

A C:WUsersWtaejiWOneDriveHH e HHW2020-2WCAEWProjectiWGearSecondWGear._fricition_force.m A C:WUsersWtaejiWOneDrivetH e HHW2020-2WCAEWProjectiGearSecondWGear._fricition_force.m
HE2|A|

#% MNormal force

Tp*1
[Wn1
= [Wnt
[Wn1

[Wn1

= [Wn1

[Wn1
J*mu0;

J*mul;

%% Plot
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(o2}
o
o

Normal Force (N

30 40
Rotation angle (°)

MATLAB

Normal Force

Fohel XL =
(rotation angle = 20°)

ot olel X2t =

(rotation angle = 30°)

Fhe XPL =
(rotation angle = 42°)

354.7259 N

709.4518 N

354.7259 N

448.3181 N

752.9218 N

280.5680 N

448.3181 N

802.0665 N

280.5680 N




MATLAB

Frictional Force

A C:WUsersWiaejiWOneDriveHHEH 2HAW2020-2WCAEWProjectWGearSecondWGear_fricition_forcem A C:WUsersWtaejiWOneDrivetH e SHAW2020-2WCAEWProjectGearSecondWGear._fricition_force.m

#% Frictional force

Wn10¢
Wn11(
Wn1

W1

ooy
i




Frictional Force (N)

Friction force by the coefficient of friction

30 40
Rotation angle (°)

MATLAB

Frictional Force

£ ole Xot H=EE
(rotation angle = 20°)

ot oliel X2t =3

(rotation angle = 30°)

5 ohe X7t S=E
(rotation angle = 42°)

-44.8318 N

-75.2922 N

28.0568 N

-89.6636 N

-160.4133 N

56.1136 N




MATLAB

Governing equation

g, = \/rplz + (CB")?—2 X 151 X CB’ X cos(ay + 90)

J (ZRop)2—(2Rpp)2+ J (ZRog)2—(2Rp,)2— J (2€)2—(2Rpp + 2Ryp)?
E(EE8) = L, 2

.\.‘

2 X T X m X cos(angle)




MATLAB

Location

Wl CWUsersWiaejiOneDriveWtt & 3l FW2020-2WCAEWProject#GearSecondWGear location.m

ius [mm]

ius [mm]

aror

%% using data

Iptl

%% Analvsis
mu0 = 0;
mu 1

muz =

aror

%% readv to plot




Single teethirotation ang
Double toothirotation ang
Double toothirotation ang

MATLAB

Location

302 at pinion) loaction = 32.8

LS T |

B mm

202 At [ L1 on | HF location = 30.18mm

0% at pinion) LP location = 33.58mm

Pinion0| 20° 2|M5}H & Jlie] XD} Sk=2|H
[higher-point] Pinion Z730j[A| r = 30.18mm &2} w7
[lower-point] Pinion Z™&0|AM r = 33.58mm &z} 7.

PinionO| 30° 2|%5HH 3t JHe| X7} SH=2|H,
[Point] Pinion0jlAM r = 32.85mm &2} W, B



MATLAB

Location
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COMSOL

Catia modeling




COMSOL

3D Modeling




COMSOL

3D Modeling




COMSOL

3D Modeling




s e COMSOL

9. 3D Modeling data

Line Graph: von Mises stress (MPa)

3D Solid element
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0.0001 0.0002 0.0003 0.0004 0.0005 0.0006 0.0007 0.0008 0.0009
Arc length (m)




COMSOL

2D Modeling

4 3 Gear_Single_CATIAZD).mph {foof)
() Global Definitions
Fi Parameters 1
Materials
4 )y Component 1
= Definitions Label: Import 1
Geometry 1
[ Import 1 (imei)
Maove 1 fmovi)
Rectangle 1 (1)
Intersection 1
Circle 1 1)
Intersection 2
. Layer selection:
Fc.rm Union i) al
nﬂatenals |I'ﬂ|JCI't CPtICnE
Solid Mechanics (soil :
& Linear Elastic Material 1 Form ich
= - = Repair imported chjects
S Free 1 Repair tolerance:
o Initial Walues 1 Relative
= Point Load 1 Relative repair tolerance:
= Fixed Constraint 1 165
A5 Mesh 1
~do Study 1
4 J@ Results [ ] Resulting objects selection
Dratasets physics: Domain
#2 Derived Values r: |
@ Tables [T Individual object selections
4 n Stress ':SC“d:' Show in physics Doma
n surface 1 Cumulative selection
Applied Loads (solid)
Centribute to: Mene
4 7~ 1D Plot Group 3
~ Line Graph 1 Load type
§& Export T
;g' REPCI’tE User defined

F
Build Selected - Build All Objects &

~ Import

ource

DXF file
Filenams:
C#UsersttyjmkdwDesktop®2020_2nd#CAERProject®Drawing2.dxf

Browse... Import

+ Selections of Resulting Entities

Mane

~ Force

-709.4518*sin(6.154[deg])
709 4518+c0s(6.154[dea])




COMSOL

2D Modeling




COMSOL

2D Modeling data

Line Graph: von Mises stress (MPa) Line Graph: von Mises stress (MPa)
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» 2D Approximation

Plane strain
Plane stress

Plane stress
Generalized plane strain




COMSOL

2D, 3D Modeling data

Line Graph: von Mises stress (MPa)

Plane stress, Plane strain,
3D element

- 3D

Plane strain
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COMSOL

Stress

em» (Compression

@=» Tension

Jgé';’ Y/ ;:%WA'jahu‘" kz:’%;"# N
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Analysis
Data

Line Graph: von Mises stress (MPa)

Single Teeth
Tension
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Analysis
Data

Line Graph: von Mises stress (MPa)

Single Teeth
Compression
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Double Tooth
2"d Compression
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Analysis
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COMSOL Gear Modeling :



https://www.comsol.com/video/modeling-gears-in-comsol-multiphysics

Thank You

We are Gear Second £




