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Thermal stress analysis of the turbocharger housing using
finite element method

2= .
— 1

afo| 2}

O -

B. L. Choi and I. W. Bang

(A4 ¢ 20119 04€ 06, 4L 2011 03¢ 23, A=HEd @ 2011 092 099)

Key Words : Turbocharger(E] .2}4]), Turbine Housing(E{Xl 31-9-7%), Thermal Shock Cycle(2F4 AbelF),
FEM(+3 8.4 1), Steady State(*d/3 3 Ell), Plastic Strain(47d ¥ &)

Abstract : A turbocharger is subjected to rapid temperature changes during thermal cyclic loads. In order to predict

the thermo-mechanical failures, it's very important to estimate temperature distributions under the thermal shock

test. This paper suggest the finite element techniques with the temperature histories, a constitutive material model

and the mechanical constraints to calculate the thermal stresses and plastic strain distributions for the turbine

housing. The first step was to develop a simple coupon approach to represent the failure mechanism of the

classical design shapes and secondly applied the actual turbocharger to predict and validate the weak locations

under the physical engine test.
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(b) valve seat area of the waste gate
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Fig. 2 Crack areas of the thermal fatigue due to
the thermal shock load
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Fig. 3 Coupon model with the split wall
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(a) thermal cyclic history

(b) temperature distributions

Fig. 4 Temperature  distributions of  the

coupon model
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(a) plastic strain ranges (b) residual stress

Fig. 5 Distributions of plastic strain and residual

stress due to the thermal cycle load.
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Fig. 6 Finite element model for the turbine

housing with B.C's
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Fig. 7 Temperature distributions of the turbine

housing
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Fig. 8 Directions of plastic strain components at

critical locations
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(b) valve seat area of the waste gate

Fig. 9 Distributions of the plastic strain ranges
due to the thermal shock load
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