‘—‘? » »
RESEARCH Eltﬁbtei

S XA K TR %, FETAE, SEHE, . AZ31 Mg/5A05 Al Bk ¥ % JRMIG S7-# 5k BEAE 20 LR A RE[T]. A2 #):2R, 2023, 66(10): 93-98.
ZHANG Faduan, WEI Shouzheng, RAO Wenji, et al. Microstructures of weld seam in AZ31 Mg/5A05 Al joint by pulse
current cold arc MIG welding[J]. Aeronautical Manufacturing Technology, 2023, 66(10): 93-98.

AZ31 Mg/5A05 Al Rk 4438 MIG (25312 4840 a4 id”

sk ki, BRSPME, RSCHE, 4 BR, IKEE S
(1. PRKRFHAAAFE TRFRIFEFZ P, K& 030051;
2. PR KRFaR LSS H TSR, KR 030051)

[ ] KA SAISI83 M2 5F AZ31 Mg/5A05 Al 5 s 48 Sk #E ATk P A IR MIG 148, R 1245 & F AL X 4
5B Tr fe ) RIS S e Sk VLR 2R B i dh /) AR BEAT AR A . 25 R ROA, SRR kb AR MIG J T VA S5 3L AZ31
Mg/5A05 Al 5+ 4% 3k 69 AL SOF B BT 4 by 4241 T8 P 3RMRRTB AR T o-Mg BLK &b« o-Mg+Al,Mg, TR
$h AlLMg,, AL ALLMg,+ALMg, AT BAEK a-Al+ALMg, 344 F= 50K a—Al+dh 18] ALMg, 3685 8 Je 24,
PEIFLE R AR MIFLE £ B A oAl BlIEAR . JFLER TARE T R 4, L P AENIFAE A Me-Al 2% RALe Y, B
WA ER o ErAPRR T, Bk B L T M IR T, 2R, R 5458 E T8 93 MPa.

ERIA] A4 A5 A Ak AN MIG 3 14 UL 2R

Microstructures of Weld Seam in AZ31 Mg/5A05 Al Joint by Pulse Current
Cold Arc MIG Welding
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(1. Welding Research Center, College of Materials Science and Engineering, North University of China,
Taiyuan 030051, China;
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[ABSTRACT] The pulse current cold arc MIG welding of AZ31 Mg/5A05 Al heterogenous butt joint is carried out by
filling SA1I5183 wire. The microstructures and tensile strength of the joint were studied by scanning electron microscope,
X-ray diffraction and tensile test. The results show that crack-free AZ31 Mg/5A05 Al heterogeneous joints can be
achieved by the operated welding process. Complex weld is formed near the magnesium side. o—Mg cellular crystals, o—
Mg+Al,Mg,, feather like eutectics, Al;,Mg,, dendrites, Al,,Mg,,+Al;Mg, ecutectoid structure, granular a—Al + Al;Mg,
eutectic structure, island a—Al + intercrystalline Al;Mg, eutectic structure are formed orderly from the magnesium base
metal side to the middle of the weld. The mid-weld and the weld near aluminum side are mainly composed of «—Al solid
solutions. Nonuniform microhardness distribution across the weld is observed. The microhardness of the weld near the
magnesium side is much higher than other regions due to the existence of Mg—Al intermetallic compounds. The fracture
happened in the weld near magnesium side in the brittle fracture mechanism during the tensile test. The ultimate tensile
strength of the joints reaches 93 MPa.
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Fig.1 Welding process diagram
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Table 1 Nominal chemical compositions of base metals and filler (mass fraction) %
R Al Mg Si Fe Cu Zn Mn
AZ31 Mg 2.50~3.50 A 0.10 0.005 0.05 0.50~1.50 0.20~0.50
SA05 Al A 4.8~5.5 0.50 0.50 0.10 0.20 0.30~0.60
SAI5183 A 43~52 0.40 0.40 0.10 0.25 0.5~1.0
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Table 2 Main welding parameters
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Fig.2 Macroscopic morphology of joint
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Fig.3 XRD patterns of the joint cross-section
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Fig.4 Microstructures of weld at Mg side
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Table 3 Results of EDS analysis for regions A~H (atomic fraction) %

3 Al Mg

A 10.28 89.72
B 32.32 67.68
C 38.02 61.98
D 52.17 47.83
E 64.20 35.80
F 80.90 19.10
G 61.49 38.51
H 92.98 7.02
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Fig.5 EDS line analysis of the weld at Mg side
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Fig.6 Microstructure of the mid-weld and weld at Al side
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Fig.7 Microhardness distribution for the joint
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Fig.8 Stress—strain diagram for tensile testing
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Fig.9 Fractography of the joint
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