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Thermal Residual Stress Analysis of Fiber Reinforced Metal Laminate
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ABSTRACT

Fiber reinforced metal laminate(FRML) consists of alternationg layers of metal and fiber
reinforced composite. The difference in the coefficients of thermal expansion between metal
and composite layer produces remarkable amount of thermal residual stresses between layers.
Generally, FRML shows a tensile stress in metal layers, a compressive stress in composite

layers after curing.

In this study, the themmal residual stresses of several types of FRML are investigated to get
the best combination of metal and composite which can reduce the themmal residual stresses.
The residual stress level is compared with the strength of each layers to explain the fracture

mechanism of FRML.
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Fig.1 Fatigue crack and damage after 100,000 cycles on the
fension-fension fatigue test
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Fig. 2 FEA model geometry

Fig. 3 The x-nomal stress of AVBoron FRML

Fig. 4 The y-nomal stress of A/Boron FRML



Fig. 5 The xy-shear siress of A/Boron FRML
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Fig. 6 The x-normat stress ot aluminum based
metal layer at 3omm
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Fig. 7 The x-nommal siress of fitanium base
metal layer at 35mm
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Fig. 8 The x-nomal stress in thermal and tension
load of aluminum base meilal fayer
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Fig. 9 The x-noma! stress in thermal and tension
load of ditanium base metal layer
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Fig. 10 The x-romvel stress in thermal and
oonmpressive koad of aluminum base metal layer
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Fig. 11 The xnonmal siress in thermal and
campressive kad of tanium base metal layer



