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Table 1 Chemical composition of the experimental alloy

(/%)
Element Mg Si Mn Ti Al
Content 4.93 1.96 0.61 0.14 Bal.
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Fig.2 SEM images of the die-casting experimental alloys with the injecting pressure of 0 MPa (a), 9 MPa (b), 11 MPa (c), and 15 MPa (d),

respectively
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Fig.3 XRD patterns of the die-casting alloys with the different

injecting pressures isothermally heat-treated at 610 C
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Fig.4 OM images of the casting experimental alloy with the injecting pressure of 0 MPa isothermally heat-treated at 610 °‘C for the
holding time of 0 min (a), 5 min (b), 10 min (c), 20 min (d), 30 min (e), and 60 min (f)
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Fig.5 OM images of the die-casting experimental alloy with the injecting pressure of 9 MPa isothermally heat-treated at 610 “C for the
holding time of 0 min (a), 5 min (b), 10 min (c), 20 min (d), 30 min (e), and 60 min (f)

Ko HTSEE A 4 20 23 P9 10 W8 A% B B8 56 s 7 R 386 K
M, B H U [ 2 A R AL B R vh B8 )
JAL, DAL s 5 4 LU TR ) B 0 A 4 SR T [ S 4R
AR R & B BOT AR S5 [N, XS e &l 4~ 7
AHEE H, BG5BT a-Al GBL—
BB ) IE T

B 8 S A [ i J s 0 5 S 6 & 2 76 610 °C 48 iR
FAE T a-AL S8 dioRs RO BE AR IN ) (AR A5G &R o v
LUE B, He 6 055 il F [ A8 A BE 20 2300 il ok RS Ll
FJREIE T AN o [N, BEAE B T R, a-Al
(1)1 353 okt ROST sk

Lifshiz, Slyozov Il Wanger &/ T 48 %iAH (0.2
<£,<0.95, fy AT HO AELE I SR A KRR
R di B, B LSW FRLEMY, YN XEF I

(1) [ AR R B AR 2R, ORI AL Bl ) 2] R B i fi 4k 7
PSR AR,

T = Kt (M
X, n 2R AREL, 7o A2 BEAH ORI W46 134
SRR AR, r R 20 500 I IA] ¢ i 6] R L P P 2
FUREAE, K2R A A 2

HH B 9 T/ I 0L B 1 BT LU A8 o- AL ORE R R AL
FeHOCh 3, IR SER A 4 a-Al SRR ) 7 2%

7= Kt+ 7 ()

HE02) AT B 0, 9, 11 1 15 MPa Hsdit s )3 4%
PSR A E 610 CRHR 1AM LA RN o-Al
LR AR T K 202 580.31, 355.15, 314.05,
167.54 um*/s. A[LAE ], K Fifi H 5 A7 88 K /) .



%9 1)

XS Al-SMg-2Si-Mn 586 4 e 5 B - [ 38 S A U A

* 2977 ¢

Bl 6 11 MPa K4} J) 45 S50 & 4 AF 610 “C A5 AN 7] B T1] J 110 21 8] 4% W8 4 2 21
Fig.6 OM images of the die-casting experimental alloy with the injecting pressure of 11 MPa isothermally heat-treated at 610 ‘C for the
holding time of 0 min (a), 5 min (b), 10 min (c), 20 min (d), 30 min (e), and 60 min (f)
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Fig.7 OM images of the die-casting experimental alloy with the injecting pressure of 15 MPa isothermally heat-treated at 610 C for the

Fig.8

holding time of 0 min (a), 5 min (b), 10 min (c), 20 min (d), 30 min (e), and 60 min (f)
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Semi-solid Isothermal Heat Treatment Microstructure Evolution of Die-casting
Al-5Mg-2Si-Mn Alloy

Liu Yang', Yang Guangyu', Zhang Xiaodan', Cheng Huimin?, Jie Wangqi'
(1. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)
(2. Xi’an North Electro-optic Science & Technology Defense Co. Ltd, Xi’an 710043, China)

Abstract: Semi-solid isothermal heat treatment microstructural evolution of die cast AI-5Mg-2Si-Mn alloy with different injecting pres-
sures was studied. The average a-Al grain size of as-cast die casting experimental alloys was smaller than that of gravity casting, and it
decreased while microstructure distortion energy increased with the increase of the injecting pressure. It was found that semi-solid micro-
structural evolution process of die-cast alloy was similar to, but faster than that of gravity casting. The results from regression analysis
show that the relationship between the average a-Al grain diameter and the isothermal holding time fits the formula 73 _ g, 4 7 and
the coarsening rate (K) is decreased with the increase of the injecting pressure. For the fixed injecting pressure, the average a-Al grain size
of the experimental alloy increased while the K decreased with the increase of the isothermal holding temperature. For the fixed isothermal
holding time, the solid fraction and a-Al grain coarsening rate of die-casting alloy were lower than those of gravity. The appropriate
semi-solid isothermal heat treatment parameters of the die casting experimental alloy were determined to be 620 °C for 20 min.
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