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Fig. OM images of Mg-6Al-2Ca-2Sm alloy under different treatments: (a) as-cast, (b) solution treatment,

and (c) solutiontaging treatment
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Fig.2 SEM images of Mg-6Al-2Ca-2Sm alloy under different treatments: (a) as-cast, (b) solution treatment, and

(c) solution+aging treatment
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Fig.3 Optical microstructure of hot-extruded Mg-6Al-2Ca-2Sm alloy in transverse direction under different treatments: (a) as-cast,

(b) solution treatment, and (c) solution+aging treatment
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Fig.4 SEM images and element distribution of hot-extruded Mg-6A1-2Ca-2Sm alloy in transverse direction under different treatments:

(a) as-cast, (b) solution treatment, and (c) solution+aging treatment
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Fig.5 OM images of hot-extruded Mg-6A1-2Ca-2Sm alloy in extrusion direction under different treatments: (a) as-cast, (b) solution

treatment, and (c) solution+aging treatment
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Fig.6 SEM images and element distribution of hot-extruded Mg-6A1-2Ca-2Sm alloy in extrusion direction under different treatments:

(a) as-cast, (b) solution treatment, and (c) solution+aging treatment
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Fig.7 Tensile strength of hot-extruded Mg-6Al-2Ca-2Sm alloy with

different initial microstructures at different tensile temperatures
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Fig.8 Elongation of hot-extruded Mg-6Al1-2Ca-2Sm alloy with

different initial microstructures at different tensile temperatures

GG EN FER S RAMEIES), WATH
o PR S A 28 [F] 5+ B ZBOIR S AT T A 4 1) 3 0 2 v il
(200 C) FEMRGHN 30.8%F 87.5%. s
PR A4 =i X s (200 °C) FEMHEL 26.9%A1
80.8% o [H ¥+ AR A # A s A  1 & il J nil (200
CT) A RS ASG LGB m T 14.5%F1 8.3%.

3 & it

1) WIEHA LU Bt s Mg-6A1-2Ca-2Sm 2 4 ) bk
MALHH BZERI W, &S50 A 81 3)
AHEGEMIS, 5S8RSR 1L
A, FRCR AlLSm AHZ 5t Ik Ja T OB SR AR
HAA, TR AlL,Ca AHAT A 2R HI (Mg, Al),Ca
FHZE FAHE T i 1 A8 B RORLIR AN BT R AR

2) WIEHA LU P s Mg-6A1-2Ca-2Sm & 4 ) %
R R AR PR Be A B SR, R SRR i R
BT, [+ I BOIR S A s G A B oy it B R A A 22
H I e, T B4 AS B AT TR A 4 B BT i S5 R AE i 6 4T
R [+ BOR S S IR & SRS R & &1
SR PR RN E R R A 5 T 6.1%A1 14.5%, mildhit
P L AE A R4 5 T 11%A1 8.3%.

R R

[1] Li Shubo(Z=iU), Li Ruijing(Z=Hi i), Wang Zhaohui( L 51 #%)
et al. Rare Metal Materials and Engineering(¥i & J& #1 ¥l 55
THH[I], 2019, 48(2): 545

[2] Ji Zesheng(# ¥ Tt). The Chinese Journal of Nonferrous Metals
(F HE A 8 24410 [], 2004, 14(12): 1977

[3] Liang Shujin(F44#), Wang Xin(£ Jik), Liu Zuyan(X|H %)
et al. Rare Metal Materials and Engineering(¥i 5 & J& #1 ¥l 55
TAH[I], 2009, 38(7): 1276

[4] Ding Wenjiang(] 3CiL), Wu Yujuan(& £ 4H), Peng Liming (i
SLWY) et al. Materials China("F EI# K3 J€)[1], 2010, 29(8): 37

[5] Xu Chunxiang(iF#4 %), Zhou Yang(J4 #%), Li Wei(ZE ) et al.
New Technology & New Process(HiHi A Hr L 2)[J], 2011(7): 96

[6] Zhang Xiaohong(3K /N4T), Long Siyuan(JE /8iE), Wu Xingyu
(RALT?) et al. Materials for Mechanical Engineering(HUM 1.
FEA DI, 2013, 37(5): 51

[7] Chen Y H, Feng Y C, Wang L P et al. J Therm Anal Calorim[J],
2019, 135(4): 2237

[8] Zhong Hao(%l" fifi), Chen Qi(%: ), Yan Yunqi(FZE ) ef al.
Light Metals(%% 4 )&)[J], 2007(3): 52

[9] Shi Lei(fi %), Li Jiwen(Z=4k30), Li Yongbing(Z7k %) et al.
Forging & Stamping Technology (1 F;AK)[J], 2009, 34(6): 35

[10] Zhang Xiaobo(Z %), Mao Lin(F& #f), Yuan Guangyin(3®

References



© 4252 -

Mty @A RS TR

%49 35

] #3) et al. Rare Metal Materials and Engineering(¥i i 4 )&
MRS TAE)[J], 2013, 42(6): 1300

[11] Ma Ying(Z i), Dong Hairong(# #f§%¢), Zhang Yufu(5Kk &
) et al. Journal of Lanzhou University of Technology(== M
TR 22 240)[J], 2015, 41(6): 1

[12] Yu Kun(4& i), Li Wenxian(ZZ3Ciik), Wang Richu(+ H#]).
The Chinese Journal of Nonferrous Metals("H [EH 4 4 )& %
)11, 2007, 17(2): 188

[13] Zhang Xiaobo, Ba Zhixin, Wang Zhangzhong et al. Transactions
of Nonferrous Metals Society of China[l], 2014, 24(12): 3797

[14] Dang Jingtao(3% 5t %), Jiang Zhuzhong(YL.#£'), Ren Ling-
bao(fFi% ) et al. Rare Metal Materials and Engineering(¥i
& JEMRLS TR)[T], 2018, 47(4): 1293

[15] Kleiner S, Beffort O, Uggowitzer P J. Scripta Materialia[l],
2004, 51(5): 405

[16] Cizek L, Greger M, Pawlica L et al. Journal of Materials
Processing Technology[J], 2004, 157-158: 466

[17] Liu Zheng(Xl iF), Zhang Kui(3 %%), Zeng Xiaoqin(%4 /).
Theory Base and Application of Mg-Base Light Alloy(B:3EE 6
S HR LA K FLW FT)[M]. Beijing: China Machine Press, 2002

[18] Zhang Xiaobo(F ), Xue Yajun(E#IV %), Wang Zhang-
zhong(F % 8) et al. Transactions of Materials and Heat
Treatment(F) EHAAL B 2= 4R)[T], 2013, 34(8): 20

[19] Zhang Li(3 #), Liu Zheng(X] iF), Mao Pingli(F: ¥ #1).
Hot Working Technology(#ill T. T.2)[J], 2013, 42(24): 81

[20] Zhang Di(5k ). Thesis for Master(ffi—+ i 3C)[D]. Jinan:
Shandong Jianzhu University, 2018

[21] Li Nali(Z=WN). Thesis for Master(fil i 3C)[D]. Chong-
qing: Chongqing University, 2013

[22] Kong Xiangqian(fL¥£T). Thesis for Master(ii it 3)[D].
Harbin: Harbin University of Science and Technology, 2018

[23] Pourbahari B, Mirzadeh H, Emamy M. Journal of Materials
Research[J], 2017, 32(22): 4186

[24] Du Zhiming(#: 2 1), Wang Dayu(+ K ‘3%), Zhang Hongjuan
(5KZLUB) et al. Rare Metal Materials and Engineering(Fif
& B MR T[], 2018, 47(6): 1655

[25] Shi Lei(f1 #), Yang He(# &), Guo Lianggang(¥F R HI) et
al. Rare Metal Materials and Engineering(%if & @+ ¥l 5
T[], 2012, 41(11): 1955

[26] Lv Binjiang( = {%iT.), Peng Jian(¥ %), Tong Xiaoshan(Z /)
1) et al. Rare Metal Materials and Engineering(¥i 6 4= J@& M
B TAD)[I], 2013, 42(4): 841

[27] Cheng W L, Guo C, Bai Y ef al. JOM[J], 2019, 71(7): 2187

[28] Zhang Jing(3K ##), Yuan Fuqing(3 1 [X), Huang Hao(#% %)
et al. Rare Metal Materials and Engineering(¥i4 4 J& A4k}
5T, 2013, 42(3): 593

[29] Jiang Z T, Jiang B, Yang H et al. Journal of Alloys and
Compounds[J], 2015, 647: 357

[30] Bai Jing(F1 ), Sun Yangshan(#/M#%3%), Xue Feng(f %) et
al. Journal of Southeast University, Natural Science Edition
CREGRZE24R, AARBMO[I], 2007, 37(4): 639

[31] Liu Liufa(X|75#%), Ding Hanlin(] 3 #k), Ding Wenjiang(]”
VL. Rare Metal Materials and Engineering(¥i 5 4 J& #4 I
TR, 2009, 38(1): 104

Effect of Initial Microstructure on Microstructure and Mechanical Properties
of Hot Extruded Mg-6Al-2Ca-2Sm Alloy

Feng Yicheng', Zhang Fusheng', Chen Yanhong', Zhao Sicong'*, Wang Liping'?, Guo Erjun’
(1. School of Materials Science and Engineering, Harbin University of Science and Technology, Harbin 150040, China)
(2. Key Laboratory of Advanced Manufacturing and Intelligent Technology, Ministry of Education, Harbin 150080, China)

Abstract: The as-cast Mg-6A1-2Ca-2Sm alloys were heat treated by solid solution and solid solution+aging treatment; then the samples with
different initial microstructures were obtained, on which hot extrusion was performed. Effect of different initial microstructures on the
microstructure and mechanical properties of hot-extruded Mg-6A1-2Ca-2Sm alloy was studied. The results show that the Mg-6A1-2Ca-2Sm alloy
undergoes obvious partial recrystallization after hot extrusion, and the grain is significantly refined; solid solution or solid solutiont+aging
treatment can improve the distribution of metallic phases, and the precipitated phase distribution after hot extrusion is more uniform. The heat
treatment before extrusion can improve the mechanical properties of the hot extruded Mg-6Al-2Ca-2Sm alloy at room temperature and high
temperature. And the solid solution+aging treated alloy after hot extrusion has the highest tensile strength and elongation among all these samples.
Compared with the properties of as-cast Mg-6A1-2Ca-2Sm alloy after hot extrusion, tensile strength and elongation of the solutiontaging treated
alloy after hot extrusion are increased by 6.1% and 14.5% at room temperature, and by 11% and 8.3% at high temperature, respectively.

Key words: initial microstructure; Mg-6Al1-2Ca-2Sm alloy; hot extrusion; mechanical properties
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