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Prediction of Failure Stress of Rocker Arm Shaft using FEM and Striation

Soo Jin Lee*, Dong Woo Lee’, Soon Hyeok Hong', Seok Swoo Cho  and Won Sik Joo'

ABSTRACT

As a result of vehicle maintenance of rocker arm shaft for 4-cylinder SOHC engine, failure stress analysis of
rocker arm shaft is needed. Because more than 30% of vehicles investigated have been fractured. Failure stress
analysis is classified into an naked eyes, microscope, striation and X-ray fractography etc. Failure stress analysis
by using striation is already established technology as means for seeking cause of fracture. But, although it is
well known that striation spacing corresponds to the crack growth rate da/dN, it is not possible to determine Gpax
and Omn under service loading only from striation spacing. This is because the value of striation spacing is
influenced not only by 4K but also by the stress ratio R.

In the present paper, we determine the stress ratio using orthogonal array and ANOVA, and propose a
prediction method of failure stress which is combined with FEM and striation.
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{b) Load mechanism of rocker arm shaft

Fig. 2 Load types applied to rocker arm shaft
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(a) Failure of rocker arm shaft at the 4-Cylinder
SOHC engine

(b) Actually fractured surface of rocker arm shaft

Fig. 3 Photography of rocker arm shaft

DOMC A

Fig. 4 SEM photographs of fatigue crack growth
stage at rocker arm shaft



ol %7 - o) 54

Ty . 285

F94  FIFLTHA A4 AL

Table I The most dangerous failure boundary
condition of rocker arm shaft

Load Level of factor
L M N K
A 3 2 1 1
B 3 2 1 1
C 2 2 1 2
D 3 2 1 3

Table 2 Tightening condition of rocker arm shaft
under actual failure boundary condition

Level of factor
Load
L M N K
1 2 1 3
D
1 3 1 3
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Table 3 Material properties of rocker arm shaft

Tensile Strength, ¢ ; (MPa) 769
Yield Strength, o, (MPa) 710
Young's modulus (GPa) 205
Poisson's ratio 0.29
Elongation (%) 6.27
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Crack area

Crack initiation
Fig. 6 Fractured section of rocker arm shaft
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Fig. 7 Loading and boundary condition of rocker
arm shaft
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Fig. 8 FEM analysis result of rocker arm shaft
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