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Table 1 Chemical composition of test alloys
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Fig. 1 Size of tensile specimens
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Fig. 2 Microstructures of different test alloys: (a) 0Sb—0Sr alloy; (b) 0.20Sb—0Sr alloy; (c) 0.20Sb-0.03Sr alloy;
(d) 0.20Sb-0.05Sr alloy and (e) 0.20Sb—0.10Sr alloy

UL, 4R B BRI T 2 A AR T, &4 o- AL
P B B — A8 [T s 118 RS /N A A0S A 7 R RS8R
KAGHLRE &, IR SR 2R 4RIRAE Rk Bk, 244809
JiT £ 43 BGE £ 0.05 %0 B, Bl 8 & BRI, o-Al
AR AL AL BU) B 2 (AT BE XA S0 5 )

R TR HRIC RG4S AL
R, 45 5 XF 0Sb-0Sr & 4x . 0.2Sb-0Sr 5 4=, 0.2Sh-
0.05Sr & & # 47 DSC ik, w1 37T LAE . 3Fh
B A I E IR AR AE 2 AN T, 43 SR I AR
a- AV 35 Mg, STAHRIHT 5 5 0Sb-0Sr &4 AH L,
0.20Sb-0Sr & 4 H a- ALK AT H IR R 617 “CREAIG
609 °C, e Mg, SiAHRIHT H Ll 590 “CREAILE]
589 °C, X FIHTEEEF AL FEH , BT IR o-Al
AH AL 5 Mg, Si AT H B () 2k v B B K, b o iR
A5 5 0Sh-0Sr4 4 A 1L, 46 FIER A A5 75 S
0.2Sb-0.05Sr % 4= o~ ALF AL 5 Mg, Si A 6 4 H i
JEJLP R ARA AR, ATAL, B— S5 | R i) A4
a- ALFHFIAE i Mg, STAR BT R BERRAIR A IR 4, 75
B INERJE K

BT LA B 43 T M SR YRR R, R
2T M, SR A G 2, BEIR AR KR,
BT 8 35 400 A Mg, STAR Y R 8k, 330
S A 2R BH (2R M,Si B 31 & RSt #E
D R TR Z5 T B v 20 R A 15 R A8 o

B3 AEIXIEAEH DSC AL
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Fig. 4 Tensile properties of different test alloys
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Fig.5 Tensile fracture morphology of different test alloys: (a) 0Sb—0Sr alloy; (b) 0.20Sb—0Sr alloy;
(c) 0.20Sb-0.03Sr alloy; (d) 0.20Sb-0.05Sr alloy and (e) 0.20Sb—0.10Sr alloy
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Influence of Sb and Sr Modification on Microstructure and Tensile Properties of

Al-5.5Mg-2.5Si-0.6Mn Alloy

HAN Yuxiu', XU Rongfu'!, ZHANG Wendong?, FENG Yisheng!, LU Guocheng!, WANG Wenhao*

(1. School of Materials Science and Engineering, Shandong Jianzhu University, Jinan 250101, China;
2. Shandong Linqu Inspection and Testing Center, Linqu 262600, China; 3. Himile Mechanical Science
and Technology (Shangdong) Co., Ltd., Gaomi 261500, China)

Abstract: Taking Al-5.5Mg-2.5Si-0.6Mn non-heat-treated cast alloy as research object, the effects of single
modification with Sb (0.20wt %) and composite modification with Sb (0.20wt %) and Sr (0.03wt %, 0.05wt %, 0.10wt %)
on the microstructure and tensile properties of Al-Mg-Si alloy were studied. The results show that after the single
modification of Sb, the primary a-Al phase in the test alloy changed from equiaxed shape before modification to dendritic
morphology, with an increase in average size, and the Al-Mg,Si eutectic structure still maintained a fine fibrous shape.
After the composite modification of Sb and Sr, the dendritic size of the a-Al phase increased, and the eutectic structure
changed from fibrous shape to labyrinthine shape. When the mass fraction of Sr reached 0.05%, the eutectic structure
was completely modified, and as the Sr mass fraction increased from 0.03% to 0.10%, the size of the a-Al phase and
the interlayer spacing of the eutectic structure first increased and then decreased. Compared with those of the unmodified
alloy, the tensile strength and percentage elongation after fracture of the test alloy after the single modification of Sb
increased by 6.0% and 63.3%, respectively; there were numerous small ductile dimples in the tensile fracture, exhibiting
typical ductile fracture characteristics, and the alloy had the best tensile properties. After the composite modification of
Sb and Sr, the tensile properties showed a significant decrease, and with the increase of Sr content, the tensile strength
and percentage elongation after fracture first increased and then decreased; the tensile fracture was composed of cleavage
planes, shrinkage cavities and cracks. The single modification effect of Sb was superior to the composite modification
effect of Sb and Sr.

Key words: Al-Mg-Si alloy; non-heat treatment; composite modification; microstructure; tensile property



