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Fatigue life evaluation of Automatic V-belt pulley on forming methods
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1. Introduction
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2. Finite element Analysis
2.1 Pulley Friction Formula
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2.2 Pulley load Analysis
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Fig.1 3D Model for CATIA programﬁo-f Pulley
3. Solid Modeling and Boundary condition
3.1 Load condition and Boundary condition
Crank shaft Pulleyol]+= Crank shaftZol] 1251, VEE|
ol8] o&] F¥o] AA¥ ) Table 1 Crank shaft Pulley<] #]-&

Nt SFEAs AARAE Felstak

Table 1 Material properties of the parts used in the FE analysis

oart Properties Pulley (SPCC, KSD5312)
Elastic modulus(MPa) 199890

Poisson ratio 0.30
Ultimate strength(MPa) 335
Yielding strength (MPa) 281
Hardness (BHN) 269
Alternating strength(MPa) 170
Stress range intercept(MPa) 1251

3.2 Analysis
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Fig.2 The solid model of Loads and restraints
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(b) Analysis result
Fig.3 CAE Analysis

3.3 Fatigue life Analysis

Ao HZ Eo Ao u2 BN A BA 83 AEEA
Abolel A #A=E-E 8lItt. Crank shaft PuIIey“ A4

=
I VEES FYo] o3 MEdo] EAGEE, o5& %
53 2 y=z&ae] sl weha oj2fd WEAd 9%
Crank shaft Pulley®] QFAAS AESHY] Y8t FZ2&4 22
S o] &3t a5l e Crank shaft Pulleye] T =15 37
3Lt Pulleyd] W& & 7 £ o] 2ol A 7] %3te] AL
HArh 18] & wjo] &R A AF ghel 7 x= 6}&1
Arks gt g5stss 1este] 2 A 29

=

Faste] Qe Wz a|Ale] At ghe 7,12x 10° 0% »}E}kb:}.
4. Optimum Design Conduct
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(a) Internal Pulley shape

(b) External Pulley shape
Fig.5 CAE Analysis of Crank shaft Pulley

Table 2 Comparison between Preexistence Pulley and Modification
Pulley of Fatigue life

Preexistence Modification
Pulley Pulley
Fatigue life
(Cycle) 6,87 % 10° 7,12 10°

Fig. 6 Internal Pulley design analysis of Crank shaft Pulley load

5. Conclusion
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