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Abstract: The effects of Al-Ti-C-B master alloy on microstructure and mechanical properties of A356 alloy were
investigated. The results indicate that the addition of AITiCB to A356 alloy can significantly refine the a-Al den-
drite, and the grain size can be refined to less than 150 ym. The microstructure becomes more uniform, and the
desirable addition amount of trace element AITiCB is 1.0%, where tensile strength and elongation of the alloy
reaches the highest value of 320.8 MPa and 10.0%. The TCB particles existing in the AI-TCB seed alloy play a

role of the effective nucleation particle of the primary a-Al, contributing to efficient, long-lasting and stable refi-

ning effect on A356 alloy.
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Tab.2 Chemical composition of A356 alloy %
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Si Mg Ti Fe Sr Al
0 6.70 0.370 0.000 4 0.144 0.021 2 A
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2 6.22 0.296 0.005 4 0.134 0.016 7 i
3 6.76 0.383 0.018 1 0.112 0.015 9 A
4 6.51 0.345 0.034 7 0.109 0.018 6 AE
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Tab.3 Mechanical properties of A356 alloy with different
testing schemes

i P B/ MPa i M 38 B / MPa AR/ %
0 307.0 246.0 10.5
1 306.0 250.0 11.5
2 310.0 250.0 10.3
3 320.8 273.3 10.0
4 318.6 260.0 12.2
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Fig.3 EPMA elemental mapping distribution of particles in AI-Ti-C-B seed alloy
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Fig.4 Nucleated particles in A356 alloy with Al-Ti-C-B seed alloy and EDS analysis
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High Temperature Tensile Behavior of Cu-1.9Be-0.25Co Alloy for Elevator Safety Gear
Zhou Yanjun'*, Gao Fang’, Zhang Wenmin®, Wang Lei*, Kang Junwei'?*,
Zhang Hongyu®, Ma Xiaoping®, Yao Wang®
(1.Institute of Materials Science and Engineering, Henan University of Science and Technology;
2.Provincial and Ministerial Co-construction Collaborative Innovation Center of New
Materials and Advanced Processing Technology of Nonferrous Metals;
3.Special Equipment Safety Inspection and Research Institute of Henan Province)

Abstract: The high-temperature tensile tests were conducted on elevator safety Gear with Cu-1.9Be-0.25Co alloy
after 780 °C X4 h solid solution+320 °C X 8 h aging treatment.The stress-strain curve and the change rule of me-
chanical properties of alloy under different testing conditions were obtained, and the microstructure and tensile
fracture morphology of the alloy were observed through optical microscope and scanning electron microscope. The
results reveal that temperature has a significant effect on the tensile strength and elongation of the aged Cu-1.9Be-
0.25Co alloy under high temperature conditions. As the tensile temperature increases, tensile strength of the alloy
is gradually decreased from 262 MPa to 24.5 MPa, and the elongation and reduction of area are firstly increased
and then decreased, which reach the maximum of 129.5% and 99% at 730 °C, respectively, and the maximum re-
duction of area continues to decline until 780 °C. The fracture mechanism of the alloy is transformed from the
composite fracture mechanism of intergranular brittle fracture—+local ductile fracture at 500 °C to ductile fracture
at 600 °C, 730 *C, 780 °C and 830 C.
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