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Effects of Annealing and Cryogenic Treatment on Microstructure and Properties

of Z1.L114A Alloy Formed by SLM Technology
Geng Nannan, Xu Zhifeng, Liang Xiang
(School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University)

Abstract: The effects of annealing temperature and cryogenic holding time on the microstructure and mechanical
properties of SLM-formed ZIL114A alloy were investigated by OM, SEM, EDS and tensile testing. The results
demonstrate that after 230 C X2 h annealing treatment, the elongation of the alloy is increased by 18.04% , while
the tensile strength is decreased by 2.94%, and annealing treatment at 300 ‘C X 2 h results in a decrease of
28.19% in tensile strength and 4.55% in elongation of the alloy. The annealed microstructure of the alloy presents
a large number of pores at the junction of a-Al and Si phase. Cryogenic treatment (—196 ‘C) can significantly im-
prove the mechanical properties of SLM-formed ZI.114 A alloy, where the holding time of 36 h has the best effect.
Compared with the those of deposited state ones, its tensile strength and elongation are increased by 18.99% and
23.03% , respectively. The cryogenic eutectic Si is more evenly dispersed in the matrix and transformed into a rod-
like structure, which significantly enhances the plasticity of the alloy.
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Tab.1 Chemical composition of ZL114A aluminum alloy %

wp
Si Mg Fe Ti Mn Al
7.2 0.54 0.11 0.12 <0.1 A
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Tab.2 SLM process parameters
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Fig.1 Schematic diagram of SLM-produced ZI.114 A alloy
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Tab.3 Process parameters of annealing and cryogenic treatment
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Fig.2 Microstructure of SLM-formed ZIL114A alloy before and after annealing treatment
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Fig.3 Microstructure of SLM-formed ZLL114A alloy in cryogenic state
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Fig.4 SEM images of SLM-formed ZLL114A in deposited, annealed and cryogenic state
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Fig.5 Mechanical properties of SLM-formed ZL114A

alloy in deposited and annealed states
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alloy under various cryogenic time
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Effects of Al-Ti-C Master Alloy on Microstructure and Properties of
Plaster Mold Casting ZI1.205A Alloy

Niu Jingwei, Zhang Guowei
(School of Materials Science and Engineering, North University of China)
Abstract: The influence of different content Al-Ti-C master alloy on microstructure and properties of the plaster
mold casting ZLL205A alloy was investigated via metallographic analysis and tensile test. The results indicate that
the grain refinement effect of ZLL205A is desirable with 0.7 % Al-Ti-C master alloy addition, which reaches 82 pm.
After T5 treatment, the ultimate tensile strength and elongation of Z1.205A alloy with 0.7% Al-Ti-C master alloy

reach 456 MPa and 8.2% , respectively, of which the mechanical properties are improved significantly compared

with those of normal plaster Z1.205A alloy.

Key Words: Z1.205A Alloy. Al-Ti-C Master Alloy. Plaster Casting, Microstructure, Mechanical Properties
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