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Durability Performance Analysis of a Differential Gear for a Low Speed Vehicles
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Abstract

Low speed vehicle(LSV), golf carts have unique requirements to differential gear design. For double axle torque LSV
differential loading conditions were determined with the help of analytical model and ANSYS finite element analysis. With
stress safety factor 3.15, fatigue safety factor 1.08 and fatigue life 106 cycle ring gear teeth strength analysis is performed

and structure design optimized. This allows reducing overall cost of differential unit.

Key Words : LSV, Low speed vehicle( %<2}, Differential gear(A5734]), Structural analysis(<-323}}4]), Total deformation(Z1H&3),
Equivalent stress(‘57F5-2]), Transfer ratio(Z1€H))

(LSV : low speed Vehlcle)E ﬁ:HH ]
H= d8este mragio] ot ZEE% hﬂﬂ
'@l—-g—ég— l:Hoﬂ-J—-X]-’ —T’—ixl- l-—o]-l—o,] 0%7\]
oAl ZAT o]F& SAtEte Azto] WA
Al AZE o *}gﬂi At

o|2|gt ALAtE A Al(chassis)2t AHA|(body)ol| Tk 23
2 34 Sol thet ehdet 2917kl el Aol = =ot
94 943 ik ol WAlN o] Bl AaAe
Qolupa 9l ol Aol 150} et o MTE 271 o

JYRLE GEHT Yk Agoln®.
e O Ll
v WAAR, ARgsa 74 g

T 336-708 4 oMbAl BAW AER 221W7 70

X Corresponding Author E-mail: pyoun@sunmoom.ac.kr

897

ufebA] A& S Ak ko] A
YRE ARt Qlek. of AAlF2 FollAl 23R, d7t
A, AS4A, 2 R erolofs Iyt kst 2@y
et B, W45 qAle B AE7E A &4
2908 $0 HotHzog B Yy WL
HE AE71E 9 42 HA] g 7)o g 2ol
15 ¢ (differential gear)7} W= o] Hh]o s A
o]tk

FERF7E v A A Gl AR A dgetA s)dsteH
P2 Wb 7E Qb b T go] S ojof s, S5E
¢ 225 FY fo= F up Y -7 EebAof st

AZAL 2358

L.

O flo o 1-)4

:(|>l:
>4| ofl 1|

ul

o
r[r

oS

m

D2 4739] TEZ0|E 3547 ARE o] . a1
o AFAA = Qut $gabo] ARgsHs 20 AAF Alo]A

£ Aol ofgn, Eatk A4el} ofeig] T7e) Edla
o Xl(transfer machine)o A 7132 dFal ik 1L} of3
IAAA O] FE Aol A AARE AL Qlar H-GeRlo A 7h



ra
O
TUE!
.'|=.||.
02

=

Ofr
i)

lo x> K

ox oX Ho ot

E}E 28R AR
ZQA ] HisfAf ol5-4ol
E}EW 2 d7e ASAEE 9d #447 =
BAE 2] FALG AXE dsto] Aolie E2lFF
o] A w70, 7|EHE S SEl=9 A9 3DEAIR KLY
F3tol 1245 A= T Aol BEE AEAY
Zo] Qleh.

2, miplERRl A= A XS] 2SHE

Fig. 12 A&A e B9 F2+& Fig. 19} Zo] 7%
AL Aol A, 7105 4%, A2 5 olH, 11

2%, Hlojg 2%, 7|8 8F9 FEOR Hof Qirh. REHA=
SolidWorksE o]-8-5}0] Zzho] HES ulEE 3DAA 5L 9]
A oAlEY o 25 UL Sith

2.1 k37102 &S

2,11 Mz
Fig. 28] ()%} Zo] A4 #3& T o 9y

2
~
<
N

o
N
<

o ¥ 1_ N
- . :,
=
)
(a) Straight line driving (b) Curve driving

Fig. 2 Differential gear of work structure
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Fig. 3 Vehicle of weight and tire Specifications

Fig. 4 3D modeling of the Differential gear
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Table 1 Straight line driving of traction and torque results

200kgr (1,962N)

400kgr (3,924N)
50kge.m (490.5N.m)
100kgr.m (981N.m)

One wheel of traction power

Total of traction power

One wheel of torque

Ring gear of torque
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Table 2 Curve driving of of torque results

High-speed side wheels of torque 6.25kgrm (61.31N.m)

9.37kgr.m (91.92N.m)

3.12kgr.m (30.61N.m)

12.4%grm (122.53N.m

18.74kgr.m (183.84N.m)
1.9984

74.96kgr (735.35N)

Right and left side gear of torque

Right and left clutch torque

Slow-side wheels of torque

Ring gear of torque

Transfer ratio

Total traction power
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Fig. 7 Force condition at analysis

Table 3 Material property

Young’s Modulus 2x10°MPa
Poisson's Ratio 0.3
Density 7,850Kg/m’
Tensile Yield Strength 250MPa
Compressive Yield Strength 250MPa
Tensile Ultimate Strength 460MPa
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Fig. 8 Contour of total deformation at excavator
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Fig. 9 Contour of direction deformation (Z axis) at excavator
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Fig. 10 Contour of equivalent (von-Mises) strain at excavator
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Fig. 11 Contour of equivalent (von-Mises) stress at excavator
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Fig. 12 Contour of safety factor at excavator

Table 4 static structural solution of results

3.111e-004 ~4.211e-002mm
-4.182e-002 ~ 3.980e-002mm

Total deformation

Direction deformation

Equivalent elastic strain
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4.516e-006~79.246 MPa
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Equivalent stress (von-Mises)

Safety factor
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