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Fatigue Life Prediction of Tire Belt Edge

J. Y. Kim(Mech. Eng. Dept, CNLI), Y. S. Yang(Mech. Eng. Dept., CNLI),
K. W. Kim(Kumho Tire, Mech. Eng. Dept., CNU)

ABSTRACT

Tire belt durability is characterized by the initiation of a crack at the belt edge region, and the propagation of the
crack until the ply is separated. Experimental methods have been used to analysis of the belt durability in the
cordreinforced rubber composite tires, but it takes much cost and time to make experiments. In this paper, a finite
element method to analyze the fatigue life of a crack at the belt edge of tires is presented. The fatigne life is
analyzed by using a three-dimensional Finite Element Modeling. This method includes a global-local finite element
analysis to provide the detail necessary to model explicitly an internal crack and use of the J-integral for energy

release rate evaluation.
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Fig.3 3D undeflected(left) and deflected(right)
global finite element meshes
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Fig.4 Local finite element meshes
(0.06in, 0.1in, 0.16in, 0.2in)

3. g=249

3.1 TR A EH &4

3 5hE W 2324 A 8 o
+dch 27|gde] EMste FREAA SHURE
AK), J-ntegral, 9472 SHM(G) EE tearing
energy(Tye Aeld W+ 455 Hogloh B =
ToAe Featgd e FaSst 344 T A
2ol gt A FHe AF A} vl dg 24
BF Aol 7]‘15'6]‘Ei SHAEAT g A2
Eoe o] WS Addsigich

A A siEkgel cAgt Griffithe] A 9fofl ¢fsid,
24 1A 7E 4Ag S 2 eg oy
A7l AR AL olANEY FE2Z -+ AEW
of ggo] FHehet Eo B HAD ZTHAE ol
A (potential energy)?] W3S &) EHe] sEst
ok T A g LhkE 298 ohda dok

e 27 ol

{1

A7l Us A2gel Adg dA 24 1y oA
Oh— As A3 e faolth 234 £44 7
+ T AR ohEa o] Aojdnt

7= [ w

Wn, — —Uzj,ﬂj, Jds

A7NA W HEE WA AR, nE Il £4%
= HE GE, v B 8 48, o, 58 d
A, dsE 4 F% whet WEkE Pl TJ%O]F% A

@9 e Azrt 72 AR FPo] Al 2A%
e Aelmz 29 s4e Roid Felserdch

956

3.2 244 HM

A A FEtEe gd A9 A9Ad HAA
2 k&1 ok
da m
d—N_A(&G‘) 3)
714 e BEH gAYl N2 FF AlolE2Y

T, AGE T AlelE 5k dlA s Wl
283 49 me AR Afolrh W dgd] 7|25
Gola s o2 e AGE hea Zo] FAHch

AG=G, — G . @)
G ?t Goin® Blolol7h 1 82L 3l 59t 45
HP"%H e YJAEdA FofAs A sEE
Aefghst g 22 Jebdck A @y @R
B Elololel $8E Alolg $2 chgat Zo] 42

ué-/“-o]

oritical
N= f

in it dal

da _ 1
Alaa)m™

la;— aol &)

A71A ape HF TERC], g HE TEZo|Th
A4 EJrC’]O% d2age]l 4F 3719 AR A,
AdA skgol & Hebdok

4. A0t 3 2E

Elo]o YFrkeka] 2} 300, 90°, 140°, 160°,
130 el oA FWEe] e FEoh AR
o] HEo] AZEHE 14003 A HHA AHE
4 grol Frleled Al A& 1800 A A 7}
Zikel ver AL RE FEZelA EAE
MQ‘-(Flg- 5)

‘I}‘ o3l

Crack size(in)
=4=(1. 08
=01

=016
—-0.2

ra
m

[

Erergzy release rate (M)
- m

o
[l

=4

160

100
Crack location] degree)

200

Fig.5 I-integral with respect to different crack size
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