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Effects of Baking Temperature on Microstructure and Mechanical Properties

of Al-Zn-Mg-Cu Alloy
Wang Haifei, Li Tiegang
(School of Mechanical Engineering, Shenyang Institute of Engineering)

Abstract: Effects of baking temperature on microstructure and mechanical properties of high-strength Al-Zn-Mg-
Cu alloy were investigated by transmission electron microscopy(TEM), electron backscatter diffraction analysis
(EBSD), energy dispersive spectroscopy(EDS), and tensile testing. The results indicate that the volume fraction
of y phase presents an increasing trend as the baking temperature increases, while the amount of 17' phase has lit-
tle change, and the proportion of low angle grain boundaries is increased. The increase of baking temperature is
conducive to the improvement of yield strength and tensile strength of the alloy. When the baking temperature
reaches 180 “C, the yield strength and tensile strength are 436 MPa and 521 MPa, respectively. The analysis of
solid solution strengthening, grain boundary strengthening, precipitation strengthening, and dislocation strength-
ening mechanisms demonstrates that the high strength of specimens baked at 180 °C is attributed to the desirable
dislocation strengthening effect.
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Fig.2 Microstructure evolution of Al-Zn-Mg-Cu alloy at different baking temperatures
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Fig.1 Dimension diagram of the specimen
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at different baking temperatures
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Fig.6 Schematic diagram of yield strength composition

for specimens at different baking temperatures
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Effects of Scrap Recycling Ratio on Microstructure and Properties of AlSi10MgFe Alloy
Yuan Jibin', Jiang Bo'?, Yang Wanting', Ji Zesheng'®, Hu Maoliang',
Wang Ye', Wang Yunlong®, Zhang Yongbing®
(1.School of Material Science and Chemical Engineering, Harbin University of Science and Technology;
2.Key Laboratory of Advanced Manufacturing and Intelligent Technology, Ministry of Education,
Harbin University of Science and Technology; 3.Jixing Mechanical Engineering Co., Ltd.)
Abstract: AlISi10MgFe alloys with different scrap recycle ratios were prepared using AlSil0MgFe alloy scrap and
new alloy material. The influence of different scrap recycle ratios on microstructure and mechanical properties of
AlSil0MgFe alloy was investigated through composition analysis, phase analysis, microstructure, mechanical
properties and fracture morphology analysis. The results indicate that as the proportion of scrap increases, the
coarsening degree of the lamellar eutectic Si and area fraction of needle-like 8-Fe phase in the alloy are increased.
The tensile strength of the alloy presents a tendency to rise firstly and then down, elongation tends to fall, and
hardness is gradually increased, while the alloy gradually tends to brittle fracture. In addition, gas holes are gen-
erated at §-Fe-rich zone.

Key Words: AlSil0MgFe Alloy, Scrap Recycle Ratio, Microstructure, Mechanical Properties

S Ay — b R AR 2 R P A U A AR ] P9 MBI 85 X T 5 < 19 8 A [ Wi 5 R A
AT TSP R PR AEROR . SRR R I e Al TR, LIN ROAE RO 6 B A R
VB2 e ) 1 T 4 1T A REAE IR AU R > 7075 A4 IRt R Cu ik 1 Sxxx RV A 4 AT
90% LA B AR R I S AT R A R AR . ZHOU B 400 (i ] 7xxx 2505 48 9 SOk,

Wi E#2022-12-1 1 &R 2 B 89 :2023-01-09

ESTIR B AE T LAEREf KL HE DT H (2021ZX05A02) ; [H % F S0 & R % B35 H (2019YFB2006500)

E—EER T oL bR B 1998 4 A AL B ST AR W K15 (150080) - E-mail : 2367443615 @dqq.com

BIEEE M. 55,1990 4 H A4 PFi . w5 /R 12 (150080) , E-mail ; jiangbo@ hrbust.edu.cn

Sl AR m i, W i, 5. R B X AlSiloMgFe & 4 A4 KRB [T, FRFp 445 1 JA B4 4:.2023,43(11) ¢ 1 512-1 517.
YUAN J B, JTIANG B, YANG W T, et al. Effects of scrap recycling ratio on microstructure and properties of AlSil0MgFe alloy[ J]. Special
Casting & Nonferrous Alloys, 2023, 43(11):1 512-1 517.

[15] JUNG S H, LEE J S, KAWASAKI M. Effects of pre-strain on the 2004, 52 4 589-4 599.
aging behavior of Al 7075 alloy for hot-stamping capability [ ] ]. [17] DIXIT M, MISHRA R S, SANKARAN K K. Structure-property
Metals, 2018, 8. 137. correlations in Al 7050 and Al 7055 high-strength aluminum alloys
[16] ZHAO Y H, LIAO X Z, JIN Z, et al. Microstructures and me- [J]. Materials Science and Engineering, 2008, A478. 163-172.
chanical properties of ultrafine grained 7075 Al alloy processed by (gﬁiﬁ . *E{[P)

ECAP and their evolutions during annealing[ J]. Acta Materialia,

1512



