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Abstract

Thermal stress of SiC /356Al composite under different cooling was analyzed with finite element

method. Thermal stresses of SiC /356 Al composite under water cooling, air cooling and furnace cooling were simulated

numerically by using ANSYS software. The varying principles of thermal stress of SiC /356Al composite with time un-

der different cooling were investigated. The value of residual thermal stress of SiC /356 Al composite at room tempera-

ture was numerically simulated. The results show that the varying principles of thermal stress of SiC /356 Al composite

are different under different cooling. Under water cooling, the thermal stress of composite approaches maximum rapid-

ly ,and then decreases to a certain extent. Under air cooling,the thermal stress of composite increases firstly , then de-

creases a little, after that increases gradually. At room temperature , the residual thermal stress of SiC /356 Al composite

after water cooling is maximum, after furnace cooling is minimum.
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Fig.1  Microstructure of SiC,/356 Al composite
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Tab.1 Properties of 356Al alloy and SiC,

ik t/C /10 76K E/GPa a,/MPa v p/grcm > AW (m-K) ! C,/J- (kg K) ™
25 21.4 69 120 0.33 2.7 237 880
100 21.8 67 98 0.33 2.7 240 880
200 22.3 58 65 0.33 2.7 237 880

356Al 300 23.4 49 22 0.33 2.7 233 880
400 24.3 37 13 0.33 2.7 226 880
500 25.1 21 7 0.33 2.7 219 880
25 3.50 400 0.20 3.2 147 640
100 3.55 400 0.20 3.2 147 640
200 3.62 400 0.20 3.2 147 640

SiC, 300 3.76 400 0.20 3.2 147 640
400 3.91 400 0.20 3.2 147 640
500 4.17 400 0.20 3.2 147 640
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Fig.2 Finite element model of composite
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Fig.3 Boundary condition of finite element model

of composite
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Fig.4 Mesh of finite element model of composite
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Fig.5 Temperature changing with time under water cooling
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Fig.6 Change of thermal stress with time under

water cooling
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Fig.7 Residual thermal stress nephogram after
water cooling
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Fig.8 Temperature changing with time under air cooling
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Fig. 9 Change of thermal stress with time under
air cooling
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Fig. 11  Temperature change with time under furnace cooling
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Fig. 12 Change of thermal stress with time under

furnace cooling
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Fig. 13 Residual thermal stress nephogram after
furnace cooling
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