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ABSTRACT

This study analyzes the thermal stress at automotive radiators on steady and transient states. The maximum
displacement is shown at the lower corner of upper tank with the value of 0.51mm. The displacement becomes
smaller at the center of radiator and it becomes larger at this edge. The maximum thermal stress with the value of
62 MPa is shown at the contact between upper tank and cooling plate. Thermal maximum stress with the transient
state at the elapsed time of 10 second is lower than that at steady state as much as 0.7%.
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Fig. 1 Modelling of Upper Tank

Fig. 2 Modelling of Lower Tank

Fig. 3 Modelling of Cooling Pin

Fig. 5 Assembled Modelling of Radiator
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Fig. 6 Mesh Configuration of Model

Table 1 Material Properties

Structural Properties

Young's Modulus 200GPa

Poisson's Ratio 0.3

Mass Density 7.85X10’(’kg/mm3
Stress Limits

Yield Strength 250MPa

Ultimate Strength 460MPa
Thermal Properties

Thermal Conductivity — 6.05%x10”W/mm-°C

Thermal Convection 5%10°"W/mi C

Specific Heat 434]/kg-°C
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Fig. 7 Constraint Condition of Model on Steady State
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Fig. 8 Temperature Contour of Model on Steady
State
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Fig. 9 Thermal Deformation Contour of Model on
Steady State
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Fig. 10 Thermal Equivalent Strain Contour of Model
on Steady State
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Fig. 11 Thermal Equivalent Stress Contour of Model
on Steady State
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Fig. 12 Constraint Condition of Model on Transient
State
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Fig. 14 Temperature Contour of Model at the Elapsed
Time(10 Second) on Transient State
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Fig. 15 Deformation Contour of Model at the Elapsed
Time(10 Second) on Transient State
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Fg. 16 Equivalent Strain Contour of Model at the Elapsed
Time(10 Second) on Transient State
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Fg. 17 Equivalent Stress Contour of Model at the Elapsed
Time(10 Second) on Transient State
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