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Combined Hybrid Finite Element Method Applied in Transient

Thermal Stress Problem

Zhang Ling, Nie Yufeng
(School of Natural and Applied Sciences, Northwestern Polytechnical University, Xi’an 710129, China)

Abstract: The stability of hybrid finite element method of transient thermal stress problem is hard to be guaran-
teed because of the difficulty of satisfying the ladyshenskaya-babuska-brezzi(LBB) conditions, accordingly, the
combined hybrid finite element method of transient thermal stress problem is proposed. Combinative variation

principle and the corresponding finite element discretization of transient thermal stress problem is constructed on

the basis of domain decomposition technique. The numerical performance of combined hybrid element for sol-

ving transient thermal stress problem is verified by numerical experiments. The numerical results indicate that

combined hybrid element with 8 nodes(CHH(0-1)) can give almost the same computing accuracy of displace-

ment and better computing accuracy of stress compared with cuboid element with 20 nodes(B20).

Key words: transient; thermal stress problem; combinative variation principle; stability; combined hybrid ele-

ment; big width-to-thickness ratio; stress accuracy
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Table 1 Displacement UX at A(60,0,0)

M A% B JE T DS UX/m
30X20X1 1:1 1302 0.592X102
60X40X2 1:1 7 503 0.596X10?2
120 X80 X4 1:1 49 005 0.597X10 2
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Table 2 Displacement UX at A(60,0,0) with

big width-to-thickness ratio

L (G FEJE L UX /m
H8 6X4X2 101 0.595X 102
B8 6X4X2 10:1 0.595X 102
B20 6X4X2 10:1 0.597 X102
CHH(0-1) 6X4X2 101 0.597 X102
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Table 3 Stress ¢, at F(0,40,2)

C i )5 L RS o./Pa
30X 20X 1 1:1 1302 1.226 2
60X 40X 2 1:1 7503 1.3917
120X 80X 4 1:1 49 005 1.307 3
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Table 4 Stress o, at F(0,40,2) with

big width-to-thickness ratio

LIS Mo A% i J H o./Pa HMIXFER2E/%
H3 6X4X2 10+ 1 1.1753 10.1
B8 6X4X2 10+ 1 1.0441 22.1
B20 6X4X2 10+ 1 1.2612 3.5
CHH(0-1)  6X4X2 10+ 1 1.2131 7.2
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Table 5 Displacement UZ at B(6,0,0. 1)

K A% 6 S5 L TR A UZ/m
120X20X2 1:1 7623 1.036 3
240X 40X 4 1:1 49 405 1.036 5
360X 60X6 1:1 154 147 1.036 6
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Table 6 Displacement UZ at B(6,0,0. 1) with

big width-to-thickness ratio

L A% FEJE L UZ/m
H8 24 X 4 X4 10: 1 0.734 5

B8 24X 4X 4 10:1 1.0330
B20 24X 4X 4 10:1 1.035 1
CHH(0-1) 24X 4X 4 10:1 1.0329
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Table 7 Stress ¢, at A(0.25,0,0)

I i JE H TR o./Pa
120X20X 2 1:1 7623 0.303 0108
120X20X 2 1:1 49 405 0.307 6X10°
120X20X 2 1:1 154 147 0.308 6>10°
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Table 8 Stress o, at A(0.25, 0, 0) with

big width-to-thickness ratio

L KA eI Lk o./Pa MIXFERZE/ %
H8 48X8X8 10+ 1 0.103 9X10° 66.3
B8 48X8X8 10+ 1 0.2385X10° 22.7
B20 48X 8X8 10+ 1 0.379 3X10° 22.9

CHH(0-1) 48X8X38 10:1 0.268 5X10¢ 13.0
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