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Abstract: The effect of pre-strain on low cycle fatigue behavior of Zr702/TA2/Q345R composite plate was studied in

this paper. The results show that the effect of pre-strain on the microstructure of Zr702/TA2/Q345R composite plate is

related to the crystal structure of component material. In Zr702 pure zirconium and TA2 pure titanium layers, the slip

bands and twins structure increase obviously with pre-strain level. The pre-strain promotes the cyclic softening deforma-

tion of Zr702/TA2/Q345R composite plate, increases the strain range and cyclic plastic deformation, and decreases

the fatigue life. After pre-strain deformation, the reverse yield strength of the material decreases and the ratchetting

damage degree decreases. Although the pre-strain improves the crack propagation resistance of component materials,

the strain amplitude of the overall composite plate increases after pre-strain deformation, which intensifies the accumu-

lation of plastic damage, so the fatigue life decreases.
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Fig. 1 Schematic diagram of low cycle fatigue specimen of

7Zr702/TA2/Q345R composite plate
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Table 1 Low cycle fatigue test scheme of Zr702/TA2/Q345R

composite plate after pre-strain

o,/MPa o, /MPa Pre-strain level/%

Control mode No.
S1-0
S1-2 310 0
S14
S2-0
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stress control 94
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S3-2 370 0
S3-4
AS1-0
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AS14

]
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Fig.2  Microstructures of Zr702/TA2/Q345R composite plate under different pre-strain levels: (a, d, g) 0% ; (b, e, h) 2% ; (c,f,i) 4%
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Fig. 3 Variation of strain range with cycle number of Zr702/TA2/(Q345R composite plate under different pre-strain levels:

(a, b, ¢) symmetrical stress control; (d, e, f) asymmetric stress control
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Fig. 4 Variation curves of fatigue life with pre-strain levels of Zr702/TA2/Q345R composite plate :

(a) symmetrical stress control; (b) asymmetric stress control
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of Zx702/TA2/Q345R composite plate under different
pre-strain levels: (a, b) symmetrical stress control;
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Fig. 6 Variation curves of ratcheting strain at 0. 5N; and 0. 9N, with pre-strain levels of Zr702/TA2/Q345R composite plate

(a) symmetrical stress control; (b) asymmetrical stress control
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Fig. 8 Fatigue fracture morphologies of each layer of Zr702/TA2/Q345R composite plate under different pre-strain levels:
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steel, 0% ; (d) Zr702 pure zirconium, 2% ;
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