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Effects of Heat Treatment on Microstructure and Properties of Z1.205A

Alloy Fabricated by Selective Laser Melting
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(National Defence Key Discipline Laboratory of Light Alloy Processing Science and Technology,
Nanchang Hangkong University)

Abstract: The effects of solid solution time and aging time on the microstructure and mechanical properties of
ZI1.205A alloy specimens was investigated at T6 state formed by selective laser melting (SLM). The result indicate
that when the solution time is increased from 10 h to 14 h with the aging time of 4 h, the solid solubility is in-
creased and a large amount of the second §-Al; Cu phases are precipitated and uniformly distributed in the a-Al
substrate, where the tensile strength is increased from 327 MPa to 369.26 MPa. With the aging time increasing
gradually, the mechanical properties of the specimens present a trend of rising firstly and then declining. The pre-
cipitated § phase becomes larger after aging for 6 h, resulting in the decline of the mechanical properties of the
formed specimens. After solid solution for 14 h and aging for 6 h, the tensile strength, yield strength and the e-
longation reach 387.84 MPa, 241 MPa and 6.77% , respectively. Therefore, the desirable tensile strength and e-
longation can be obtained by solid solution at 538 ‘C for 14 h and aging at 150 C for 6 h.
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Tab.1 Chemical composition of ZL205A alloy powders %
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Fig.1 SEM morphology and EDS analysis of ZL205A

alloy powders
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Tab.2 Parameters of SLM forming process
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Fig.2 Tensile specimens formed by SLM
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Fig.3 SEM images of Z1.205A alloy specimens formed by SLLM during different solid solution time at
538 C and aging at 150 C for 4 h
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Fig.5 EDS images of specimens after solid solution
at 538 C for 12 h and aging 150 C for 6 h
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Fig.4 SEM images of ZLL205A alloy specimens formed by SLM with solid solution at 538 C for 14 h during different aging time
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Fig.7 Mechanical properties of ZLL205A alloy specimens formed

by SLLM during different solid solution time and aging for 4 h
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Fig.9 SEM images of fracture morphology of Z1.205A alloy specimens formed by SLLM after different heat treatment
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Analysis on the Origination of Unstable Mechanical Properties of Differential

Pressure Casting Aluminum Alloy Long Arm Parts
Zhao Jie, Zhu Yujin, Chen Yun, Zhang Lijun

(Ninngbo Branch, Chiense Ordnance Science Research Academy)
Abstract: Aiming at the problem of unstable mechanical properties of the differential pressure casting aluminum
alloy long arm parts, the origination was analyzed through the observation of the microstructure and the {racture
morphology of the tensile specimen. The results reveal that after refining, modification and grain refinement
treatments, the A356 alloy for aluminum alloy long arm parts shows normal microstructure with refined grains,
few blowholes and a small amount of oxide inclusions, which have little effect on its instability of mechanical
properties. However, with non-proper mold temperature, the porosities are the main cause for the unstable me-
chanical properties, which appear when the aluminum alloy liquid is solidified and crystallized under absence of
feeding pressure at the thicker part of the outermost end of the aluminum alloy long arm.
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