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Study on Microstructure and Mechanical Properties of Dissimilar Metal

TIG Welding-brazing Joint of AZ31B Magnesium Alloy and Galvanized Steel
CHEN Shijiang
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Abstract: The AZ31B magnesium alloy plate was connected with galvanized steel plate by using TIG welding-brazing
process with AZ31B welding wire as filler metal. The effects of welding current on the microstructure and mechanical
properties of Mg/Steel joint were studied by using optical microscope, SEM, XRD, electronic tensile testing machine. The
results show that reliable connection between AZ31B magnesium alloy and galvanized steel can be achieved by using TIG
welding-brazing process. The joint has the typical characteristics of the crow's feet. When the welding current is small, the
Mg/Steel interface has a lot of voids and the tensile strength is low. When the welding current is bigger than 75 A, Mgs,(Al, Zn)y,
ALLMg and AlFe, at the Mg/Steel interface are formed, and the tensile strength of the Mg/Steel joint is the maximum, which is

210 MPa. With the increase of welding current, the brittle reaction layer at the Mg/Steel interface thickens, and the mechanical

properties of the welded joint decrease.
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Tab.1 Chemical composition of base metals (wt%)
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Tab.2 TIG welding-brazing process parameters
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Fig.1 Macro morphologies of the Mg/Steel welded joints with different welding currents
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Fig.2 Curve of welding seam width of joint
with welding current
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Fig.3 Cross sectional macro morphology of Mg/Steel joint
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Fig.4 Microstructure of the fusion zone of Mg/Steel joints with different welding currents
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Fig.5 The average grain size of fusion zone
of Mg/Steel joint
P 4 ] L& B, YR 95 A B Sk 1R IX
AT B AR RS R B ¥ R FAR B iy 55 A F 75
A B B4 B th A SR T A A FRAIE T #83k
Y 12 PERE
2.3 HF/NELFERBMALR
6 R AN ] K42 H A0 AR B / B 2 Sk B A IX AR U
HA, I 6(a)f(b)AT AL B, MR N 55.

65 A B BE / 4042 Sk 4T 5 X A7 70 B8 K B LR A 4% B

WHEARRTESBAISES ML S, BRAE
BE /W TE AR T R R LI AR B 4R
WG KB 75 A B, BE /B AT AT B A ST R 2
B, BAEFIRZ P2 2045 T K B 85 95A
B, 8 / AN A AT IR 2 B T P RAR IS 6 IR E
JEL 5 o I B8 K 3 2 R fh T AR A B R R AR
P A RCIR S B BEEEE 23 ) LA, X R A
TEHRZEH A S,

P 7 SRy AS [ AR H 37 A B / AN S #k T XRD 4
AHRSINZE S .l AT AR R, 2 R el DA (] B, 737 55
WA 1 o B A T A ] (L Sk AR G 28 01 58 A IR] . 6 /
B S AR A AE Mgao(Al, Zn)y AlMg AlFe; a-Mg .
Fe TLAPAH . 323L TR IXAELE MgadAl, Zn)yy ALMg#H
AlFe; %54 HH | 33 26 AH 15 5L 10 A6 Jif M ) SRR A0E | A0 42
Sk F1 2 RE A R

200



(AT TZL)2017 %9 A % 46 & % 17 ¥

N

S AT DX ffoUE 2 21
Fig.6 Microstructure of brazing zone of Mg/Steel joints with different welding currents
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Fig.8 Tensile strengths of Mg/Steel joints
with different welding currents
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