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Fig. 1 Dimension of fatigue specimen at low temperature
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Fig. 2 Microstructures of ZL101A alloy

F2 ZL101A-T6E&MERMKIRhIf1EEE
Table 2 Room temperature and low temperature tensile
properties of ZL101A-T6 alloy

WEEC JEGREE/MPa BLRGRE/MPa iK%
20 198 234 7.65
-40 215 244 6.95
-60 224 251 6.20
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Fig. 3 Fracture morphology and dislocation slip bands distribution of ZL101A alloy at different temperatures
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Fig. 4 Fatigue lives of ZL101A at room temperature
and low temperature
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Fig. 5 Specimens of low temperature fatigue fracture at -40 °C
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Fig. 6 Macroscopic feature of fatigue fracture
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Fig. 7 Fracture morphology of fatigue fracture origin region
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Fig. 8 Fracture morphology of stable crack growth region
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Fig. 9 Fracture morphology of instantaneous break region
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Fig. 10 Three-dimensional morphology of fatigue fracture
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Fig. 11 Surface roughness of low temperature fatigue fracture
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Low Temperature Fatigue Properties and Fracture Behavior of ZL101A

MA Chang-long', SONG Li-ying', ZHENG Li', YU Bao-yi', LI Run—xia®
(1. School of Material Science and Engineering, Shenyang University of Technology, Shenyang 110870, Liaoning, China;
2.Dongguan University of Technology, Dongguan 523000, Guangdong, China)

Abstract:

The low-temperature tensile properties and low-temperature fatigue properties of ZL101A alloy were
studied. The fracture morphologies were observed, and the initiation and propagation of fatigue fracture were
analyzed. The results show that the service temperature has a significant effect on the fatigue life and fracture
mechanism of the alloy. The fracture at room temperature is mainly transgranular fracture, accompanied
by local intergranular fracture characteristics, and the fracture behavior of the alloy at —-40 °C shows strong
crystallographic crack characteristics. Compared with room temperature, the area of instantaneous fracture
area of the fatigue fracture specimen at low temperature increases, and the roughness also increases. At the
same temperature, the roughness of the fatigue fracture of the alloy at low temperature decreases as the strain
amplitude of the alloy increases.
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