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Table 1 Chemical composition of low pressure casting ZL114A
aluminum alloy (/%)

Si Mg Fe Ti Be Sr Al
7.23 0.63 0.06 0.15 0.04 0.03 Bal.
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Fig.1 DSC curves of ZL114A alloy in as-cast and different

solution treatment states
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Table 2 Heat treatment process of ZL114A alloy

Type Heat treatment
1 540 ‘C/2 h; 165 C/10 h
2 540 ‘C/14 h; 165 ‘C/10 h
3 540 ‘C/14 h+550 “C/2 h; 165 ‘C/10 h
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Fig.2 Dimensions of tensile specimen
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3 AREPIRZ ZL114A & & AR
Fig.3 OM microstructures of ZL114A alloy in different states: (a) as-cast; (b) 540 ‘C/2 h; (c) 540 ‘C/14 h; (d) 540 ‘C/14 h+550 ‘C/2 h
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Fig.4 SEM microstructures (a~d) and EDS analysis results (e~h) of different points of ZL114A alloy in different states: (a, e) as-cast;
(b, ) 540 ‘C/2 h; (c, g) 540 ‘C/14 h; (d, h) 540 "C/14 h+550 ‘C/2 h
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5 AREPRE ZL114A & & U 7 BOF & EPMA ST 7
Fig.5 BEI images and EPMA mapping results of element Mg and Fe of ZL114A alloy in different states: (a~c) as-cast; (d~f) 540 C/2 h;
(g~i) 540 ‘C/14 h; (j~1) 540 ‘C/14 h+550 ‘C/2 h
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Table 3 Element concentrations of ZL114A alloy matrix in fifts Wil (550 'C) [EVER B, Mg i RBMEIRTTE
different states (/%) 0.54%, FEWHE n-Fe MAFRE, MM p-Fe
State Mg Si Al A, BT Mg JC R IRIE NFEAR .
As-cast 0.25 0.79 Bal. 2.2 BIRASLHLR%RE
540 ‘C/2 h 043 094 Bal. Bl 6 AN R 7 AL B S B A0S & i AL-[001] 7 il
540 C/14h 043 105 Bal. 1 TEM B, @8 (HRTEMD. JTIEABURR

540 ‘C/14 h+550 C/2h  0.54 1.12 Bal. ST, WL [E AT (3.22 nm) 5 g [E T
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Bl 6 AFPRE ZL114A 541 TEM BlIZ 4 F HRTEM 8 v
Fig.6 TEM bright field (a, ¢c) and HRTEM (b, d) images of ZL114A alloy in different states: (a, b) 540 ‘C/2 h, 165 “C/10 h;

(c, d) 540 C/14 h+550 ‘C/2 h, 165 ‘C/10 h
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Fig.7  Engineering stress-strain curves of ZL114A alloy in

different states
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Research on Two-Stage Solution Treatment Process of ZL114A Alloy

Zhong Chongyu®, Fang Canfeng®, Wang Rong*, Feng Jietao®, Yin Jiaxin?, Wang Deging?,
Qiang Jianbing®, Wang Yingmin®
(1. Key Laboratory of Solidification Control and Digital Preparation Technology (Liaoning Province), Dalian University of Technology,
Dalian 116024, China)
(2. Hubei Sanjiang Aerospace Wanfeng Technology Development Co., Ltd, Xiaogan 432100, China)
(3. Key Laboratory of Materials Modification, Ministry of Education, Dalian University of Technology, Dalian 116024, China)

Abstract: The traditional T6 heat treatment of ZL114A alloy is difficult to meet the increasing performance requirements of aerospace
field. Therefore, a new low-to-high two-stage solution heat treatment process was designed in this paper, and the effects of single-stage
solution treatment and two-stage solution treatment on the microstructure and mechanical performance of subsequent aged alloys were
investigated. The results show that the two-stage solution treatment increases the Mg concentration from 0.43 wt% up to 0.54 wt%, and
significantly improves the number density of Mg.Si aging precipitates, and promotes the intractable long strips n-Fe (AlsMgFesSis) phase
which is difficult to eliminate in the single-stage solution treatment, into spherical g-Fe (AlsFeSi). At the same time, eutectic silicon
particles with higher spheroidization were obtained. As a result, the mechanical properties of ZL114A alloy are significantly improved: the
ultimate tensile strength is 347 MPa, the yield strength is 287 MPa, and the elongation is 7.7%.

Key words: ZL114A alloy; two-stage solution treatment; eutectic silicon
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