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Elevated temperature tensile properties of Mg-4Al-2Si alloy
prepared by reciprocating extrusion
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(1. School of Materials Science and Engineering, Henan Polytechnic University, Jiaozuo 454000, China;
2. School of Materials Science and Engineering, Xi’an University of Technology, Xi’an 710048, China)

Abstract: The fine grained Mg-4Al1-2Si alloy was prepared by reciprocating extrusion (RE). The microstructures were
analyzed by X-ray diffractometry (XRD), optical microscopy (OM) and scanning electron microscopy (SEM). The
elevated temperature tensile properties were measured at 150 “C with an initial strain rate of 1.33X 107 s™'. The results
show that the as-cast alloy consists of a-Mg, -Mg;,Al;; and Chinese script Mg,Si formed during the eutectic reaction
and some primary block Mg,Si. After 8 passes reciprocating extrusion (RE), the average sizes of a-Mg grain and Mg,Si
particle are 2.1 and 1.3 pum, respectively. The elevated temperature ultimate tensile strength, yield strength, elongation
and retaining rate of ultimate tensile strength are 250 MPa, 197 MPa, 62% and 88%, respectively. The excellent elevated
temperature properties are ascribed to the fine matrix and thermally stable Mg,Si particles, which can firmly pin the grain
boundaries.
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Fig.l1 XRD patterns of AS42 alloys: (a) As-cast, CT-AS42;

(b) Solution heat treated at 420 ‘C for 12 h, CT-AS42-T4
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Fig.2 Optical microstructure of CT-AS42 alloy after solution
heat treated at 420 C for 12 h
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Table 1  Strength retaining rate of several Mg alloys at tensile
temperature of 150 C

Retaining rate of strength /%

Alloy
s, Ny,
RE-8-AS42 88 73
AZ911® 71 67
AE421'® 63 64
AS41014 61 71

Fig.3 Optical microstructures of RE-n-AS42 alloys!"): (a) n=2; (b) n=4; (c) n=6; (d) n=8
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Fig.4 Distribution of Mg,Si particles in RE-n-AS42 alloys!'*: (a) n=2; (b) n=4; (c) n=6; (d) =8
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Fig.5 Relationships among elevated temperature ultimate
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number for alloy

E—ERENE B S 0 it MERE R BT 41, 150 °C
i, RE-8-AS42 {5 H ARy o ORFFR, Hhrhrsg
J5E i it B AR 253 A 88% AT 73%

2.3 ErOfSR
K 6 [T 7 A RE-4-AS42 1 RE-8-AS42 447 {d b
I SEM 4. I 6 Al H, RE-4-AS42 &4 Wi 11tk

INAERIR BT S, B0 A IR B A
WAFAE /D5 Mg,Si BRI, BRI A riR 2 —
KRG, T RECE TR A8 Sk JToR), ik 2
FUPGAFAE TR S LU R R HOR BT A= Mg, Si A .
MW B LAHER,  AE R R, OHRH) Mg,Si
WORLAE 5y r= A N g B, N IR B — e R FE R
Mg,Si i BEIR, 2 )5, Reut—LmiEagy g, &
AR AW . RE-8-AS42 4 Wt 11t — (1454
PR AL, WEIEH A A NERTE ) Mg, Si Bk, )83
WGA IR, S IR .

BEAEHf G N, MgoSi B il 3 A i
Y5 A S H RS R R A B A F A A, i
KB R A0 /NS . B B E, AR PR
R ZN A A FE AR T A el A,
AR 3 AR WA Y, ER S MR
SRR AT AS42 G4, BT/ Mg,Si BTk
REA AT HLan A, BIZhAS fHah dndebi OK, i 2
WIENA RS b, AU /NS, Al
AR . AR, XA R A AN S — 2
AL AR R AN E I R AR R 2 AT



1036 T EA G R AR

2010 6

Fig.6 SEM images of fractures of RE-n-AS42 alloy: (a) n=4;
(b) n=8
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Table 2 Tensile properties of several Mg alloys at elevated temperatures

Py |

Alloy Process’ d/um éls 6/C /% o,/MPa Ref.
RE-8-AS42 RE 2.1 133%10° 150 62 250 This work
AZ31 EX 15 7.8X107* 177 93 16 [18]
AZ31 EX 15 8X107° 177 70 20 [18]
AZ61 EX 10.4 1X107° 300 350 48 [17]
AZ61 EX-ECAP 1.1 1x1073 200 940 35 [19]
AZ61 EX-ECAP 1.1 33X%107 200 500 78 [19]
AZ91 ECAP 1.4 3X107 250 375 55 [18]
AZ91 ECAP 1.4 3X107° 300 570 23 [18]
Mg-15A1-1Zn RE 4.9 1X107° 275 516 40 (4]

1) RE: Reciprocating extrusion; EX: Forward extrusion; ECAP: Equal channel angular pressing.
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