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Fig. 1 Fluid (left) and solid (right) domain of calculations
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Fig. 2 Temperature history at inlets (t1 = 3s and t2 = 3.0001s and (3 = 20s)
(Left) and Bilinear Kinematic Hardening (Rate-independent plasticity)
nonlinear stress-strain materials property (Right)

TEST coefficient of linear thermal Minimum /Maximum
expansion (1/°C) temperature at inlet (°C)
1 8.05x10° 20/100
2 8.05x107 20/100
3 8.05x10™ 20/800

Table 1 Calculation conditions of cases (After 20s, 20°C uniform temperature load is
added to all node of the model and residual stress is estimated)
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Fig. 3 Monitor points in the model (Left: node 1, x=1.1155, y=0.19999, z=
0.0022447, and Right: node 2, x=1.0831, y=0.21123, z=0.091755 )
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Fig.4 Total equivalent strain of case 1 (top), case 2 (middle) and case 3
(bottom) in Table 1
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Fig.5 Temperature load at node 1
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Fig.6 Equivalent thermal stress at node 1 of case 2 in Table 1

—— GCASE 3

6. BEE
1. T. Matsushima, “An automatic mesh generator based CFD system to

be used as a design tool”, SAE technical paper 2001-01-0037.

2. H. Tennekes and J. L. Lumley, 4 first course in turbulence, MIT
Press, Massachusetts, 1972.

3. W EEL, IVVVIYY—R TRl FORGRKEH
IS HOERKMENT. & 16 Bt EHFEHEESR. 2003.11.22-24
4. Qinyin Fan, etc., Coupled Analysis of Thermal Flow and Thermal

Stress of an Engine Exhaust Manifold, SAE technical paper
2004-01-1345.

B A #E324 (No.060-5] A X ERF2EFE T 0 v U K& (EES) MIEME(06.11.10, S W oK)

— 154 —

NI | -El ectronic Library Service



