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Thermal Analysis According to Material of Manifold
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ABSTRACT

Manifold could apply stainless steel with light weight and durability to improve fuel efficiency at automotive
industry. This study is analyzed and compared by heat transfer and deformation according to the materials of
cast iron and stainless steel. The heat transfer at manifold of cast iron at the distribution of heat temperature is
more than that of stainless steel. But the value of maximum heat deformation in case of stainless steel is 1.5
times as great as that in case of cast iron. The value of maximum heat equivalent stress in case of stainless
steel is 2.7 times as great as that in case of cast iron. This maximum stress at manifold is shown at the part

assembled with engine body.

Key Words : Heat Transfer(& Z2®), Convection(t]5F), Steady-State Thermal Analysis(3% Ele] dxd 3
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Fig. 1 Model of Manifold

Fig. 3 Mesh of Manifold

Table 1. Material Property

Cast Iron Stainless Steel

Young's Modulus 110000 MPa 193000 MPa
Poisson's Ratio 0.28 0.31
Densi 0.0000072 0.00000775

ensity Kg/mm3 Kg/mm3

. 0.000011 0.000017

Thermal Expansion L°C L°C
Tensile Yield 0 MPa 207 MPa
Strength
Compressive
Yield Strength 0 MPa 207 MPa
Tensile
Ultimate Strength 240 Mpa 586 MPa
Compressive 820 MPa 0 MPa
Ultimate Strength
Thermal 0.052 0.0151
Conductivity W/mm-°C W/mm-°C
Specific Heat 447 J/Kg°C 480 J/Kg°C
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Fig. 4 Condition of Temperature & Convection Fig. 6 Contour of Temperature at Cast Iron Manifold

Fig. 5 Fixed Support & Thermal Condition Fig. 7 Contour of Total Deformation at Cast Iron
Manifold
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Fig. 8 Contour of Equivalent Stress at Cast Iron
Manifold
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Fig. 9 Contour of Temperature at Stainless Steel
Manifold

Fig. 10 Contour of Total Deformation at Stainless
Steel Manifold

Fig. 11 Contour of Equivalent Stress at Stainless
Steel Manifold
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