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i E. WITUEEFEA Mg-4A1-4Si (AS44) 5 4 W MZH SURIPERERI 2T . 45 RR . R R B s W thantb sk,
LRSI FEE B 4 O 8 JB G, Mg,Si Jiki T A FIIZ1 120 pm 23 5i/N 4 3 FT 2 pm,
o-Mg JEAR R R S] G R IZ) 50 pm 43 BN 3 9 F1 8 pm, TR T A /Ny RELSM T 1K) Mg,Si Boks FIZH /)N
(2 AL R . A5 4 2 P RERA A 2 17 S IR IR B Iy S 4 v, PR 8 TEIRING, A G BR LR s . e
S A R A L B 251.7 MPa, 210.5 MPa fl 14.8%, S5#&G4MLL, LR 2 RERR R MRS T 131.3%.
191.1%F1 469.2%; Hr &G SR MWL SO0 LR & BRIk B

XA Mg4Al4Si a4 EEFR; 484k fpriae

hESNES: TG376.2 MHRFREED: A

Microstructures and mechanical properties of
Mg-4Al-4Si magnesium alloy by reciprocating extrusion

SONG Pei-wei

(School of Materials Science and Engineering, Shanxi University of Technology, Hanzhong 723003, China)

Abstract: Effects of reciprocating extrusion (RE) on microstructures and mechanical properties of Mg-4Al-4Si (AS44)
alloy were investigated. The results show that the microstructures of the alloy are refined and uniformed obviously by RE.
After RE for 4 passes and 8 passes, the as-cast Mg,Si particle sizes decrease from about 120 um to 3 and 2 pm,
respectively, the as-cast a-Mg grain sizes decrease from about 50 um to 9 and 8 pm, respectively. The fine equiaxed
grains are formed with homogeneous distribution of fine Mg,Si particles. The mechanical properties of alloy are
improved obviously with increasing the RE passes. After RE 8 passes, the ultimate tensile strength, yield strength and
elongation of alloy reach 251.7 MPa, 210.5 MPa and 14.8%, respectively. The previous mechanical data are increased by
131.3%, 191.1% and 469.2% compared with as-cast AS44, respectively. The fracture forms of RE alloy are ductile
rupture.
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Fig.1 Schematic diagram of reciprocating extrusion apparatus:
1—Ram A; 2—Container A; 3—Billet; 4—Neck die; 5—
Container B; 6—Ram B
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Fig. 2 XRD pattern of as-cast AS44 alloy
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Fig. 3 Cross-section microstructures of Mg,Si

in AS44 alloys during different reciprocating
extrusion passes: (a) As-cast; (b) Margin, 4
passes; (c) Center, 4 passes; (d) Margin, 8

passes; (e) Center, 8 passes
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Fig. 4

Cross-section microstructures of
a-Mg matrix in AS44 alloys during different
reciprocating extrusion passes: (a) As-cast;
(b) Margin, 4 passes; (c) Center, 4 passes;
(d) Margin, 8 passes; (e) Center, 8 passes
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Table 1 Mechanical properties of reciprocating extrusion
AS44 alloys
Pass HV o,/MPa opo/MPa 05/%
0 66.5 108.8 72.3 2.6
4 68.5 232.8 148.8 7.8
8 61.8 251.7 210.5 14.8

B 1 AT, BFHs 4 TR, AS44 &4 A i
> Ok 68.5 HV. BHGFHIE KM, 405w
IAVERWHR . BrIE 8 IR, BUhsRE o, N 251.7
MPa, Jit IR 55 0015 210.5 MPa, 1K 6 4 14.8%.
AL, PURiomBE . Ju R RV R o S
T 131.3%. 191.1%F1 469.2%. 1+EFIEJG G4t
PIRPE e IR BRI AR IR i v, 15940 T2



1868 A G EE R

2012 4E7 H

AR 2R AH DU A0 AT 2B R 4 s e A R 7k
SAAEH

WP, Mg-4A1-2Si(AS42) S & iEE#H s 8
BRI, HURLHRE oy A 283.5 MPa, Ji RSRSE 60, N
269.1 MPa, K& 94 19.3%. REHFIES AS44 &
SRR S ASM B K IR I,
HAE SR FIE 8 K AS42 A4AHEE ™, Iy
PERRATAL T HRARAKT, B2 Mg, Si AR
MR 2

W R A A s I e S B B S, F
KB HOIR MgaSi AH Uk % AR g AN /IS 1R TR
Mg,Si AHBURE, R G IR TR, Wt
SHRAE, il SR/ RE TR Mg,Si
FHRSRL S Al /N« S5 AR R, oG )%
PEREAS BT — D R4

23 BTOEER

Kl 5 s AS44 G AEANRPRAS T IR 3 il
Wr 1) SEM 5. tHIE 5 v, &G4 Mg,Si
BRI R, S50 4@)rT5, FEAR Sk th AR
Ko Wil AT AR S BRI b, St T o A i 2
ZRHELIE S(a)), J15PERER ZE . 0 4 TEIRHEE
HEEJG, IR Mg, Si AHRBURLAG B, TERO/NA
—IIZYCIR: R Z PR Mg,Si A BTk
BN THILA: DR MgoSi DA /N T, JEARA
ZUREANAL; W7 DRI B B REBOR, 417N Mg,Si
BB AFAE T OB, SHITEW 1L, HE,
AHARAFAE o BERLR I HOIR Mg, Si AHBURL(ALE 5(b))
S QWK ES )G, POk Mg,Si ARk —
Atk PUFAR MgoSi R 41/ R 20 A T3
A AR A T2 B, B 30
WM BREEOR, 417N MgoSi BURLAEAE T3 R
B, PR REAE . U, ATAEAEAN BRI
Ptk Mg, Si AHBURL, H 5 4 EAHLL, TR A
DLE 5(c))o IXBF )2k RE AR B T JE— D 4R
WK 1A,

3 Zig

1) HEHEA A1k AS44 54 i Mg,Si
Wkr. BB BRI, Mg,Si AHRUR AL 41k .
HEEFE 4 F1 8 WEIKSG, MgSi BRI HEEA T
120 pm 2350/ EE 3 12 pm, 240708, SREE A
TR b (HAERT R 4 R 8 IR, AR O

Fig. 5 SEM images of fracture for as-cast and reciprocating
extrusion AS44 alloys after tensile test: (a) As-cast; (b) 4 passes;
(c) 8 passes
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