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Abstract Three kinds of ER5356 aluminum alloies welding wires with different Mg content were used to MIG weld the 20 mm
thick 7A52 aluminum alloy. The effects of different Mg contents on droplet transition and arc morphologies were studied , and the
effects of different Mg contents welding wire on the microstructure properties of 7A52 welded joint were analyzed. The results
show that with the increase of Mg content, the droplet size increases, the transition frequency decreases, and the compression
effect generated by welding arc weakens. The microhardness of the weld area increases, the tensile strength of the joint
increases, the elongation slightly reduces, and the fracture method is ductile fracture. The equiaxed crystal size in the weld area
decreases, and the Al,Mg, phase increases. The Al,Mg, phase precipitated along the grain boundary in the fusion zone increases,

and the grain size decreases. When the Mg content is 5.0%-5.1%, the resistance to crack propagation is large, the ductility of

the weld center is good, the tensile strength reaches 285.33 MPa, and the comprehensive mechanical properties are better.

Keywords Mg content; MIG welding;droplet transition ; microstructure properties

AR R R bR R S HARK iR & & T
5o R R T PR A AR BRI A S R S AR S LR R
il 3 P TE AN Iz A A A A B Tz s
FHU . MIG ARH o % R L I AR B T |36 22l
ST, AT R AR A A T A R
SR A AR R S A PO i 2 T A R iR
S 2 BRI B S Mg hER 5 R IR 22
AN EE TR R B ) 2R BE 40U
BEABRIFm . 257 R A — SR H T
20,3l B AT Mg & 0 B i 5356 Fh G A ZH 2UFIPE RE

WAt H 391 :2023-06-08 ; & 9] H 1 : 2023-09-05

(RIS, B 5356 R A 4 R U7 3 B2 Bl Mg 5 D et 1)
G B AR R W AR . A P
MIG FHBF 55 5 4 4 P-MIG #2352 6061 -T6 454 41
MR, 3 B (P O P B AR, e o 0 7 20— ik — 7%
DR E e QUL TR N NN A U A S A
i EOR W

ARSCAEH H 3 FPAS TR Mg 7 1 1) ER5356 #3742 48
22355 TAS2 40 6 AiRREA TRE , FH TR R AR
L TR A B T L AT 0, BF9 Mg % i X TAS2 4R &
4x MIG K0T G I8 Bk 4140 PEBE R RE I, AR A 4

BT E TR OCHHRIIE H (20222109) 5 T 0% T S WF & TR H (20232098)

Si—AE# AL, F W+, E-mail: 582019706@qq.com.
WFIER : R T BB 5. E-mail :bjing2013saw@126.com.,



LERE

3% FLAG: - Mg 5 10 TAS2 505 46 MIG R T o I S ZH A VPR RE A4 52 1) 77

7 LA T AR

1 R¥e Ak 7 %

FS T 3 A P AROHE AR, A i g TAS2, Ry
150 mmx40 mmx20 mm , %¢ 22 1€ H 3 Bl [A] Mg 7 5 1)
ER5356 (1.2 mm) F1 & S K22, 15 22 Rl b 19 1k 27 i
3L 1.20 JH KUKA HLEE A | FroniusTPS-5000 Hi 5
FEBLIEAT TR o e, AR U AR e Sk 2
A SUCEC, KA 5 K TR A Sl 700, A AR
I3%N 99.999% RS, i 4 20 Limin, T 15
mm, KR4 H N 0.6 m/min. = H & AN Acuteye
VA0 R R ST, FAREWIFR 4 000 f/s, BRG]

*1 AEMg&EMERS356 B A &RLK S
Table 1 Chemical composition of ER5356 aluminum alloy welding
wire with different Mg contents

H'5 wMg)/% wMn)/% w(Cr)i%  w(Ti)i%  w(AD/%
1 45~4.6 0.13 0.13 0.13 N
2 4.8~4.9 0.13 0.13 0.13 N
3 5.0~5.1 0.13 0.13 0.13 A
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Table 2 Chemical composition of 7A52 titanium alloy plate

% [ 55 % oy [t 535U %
Si <0.25 Zn 4.00~4.80
Fe <0.30 Ti 0.05~0.18
Cu 0.05~0.20 Cr 0.15~0.25
Mn 0.20~0.50 Al N
Mg 2.00~2.80
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Table 3 Welding process parameters
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Fig.1 Schematic diagram of welded grooves(mm)
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Fig.2 Droplet transfer modes of ER5356 aluminum alloy welding wire with three different Mg contents
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Fig.3 Droplet sizes and transition frequency of three welding wires
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Fig.4 Arc shapes of aluminum alloy wire with different Mg contents during MIG welding
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Fig.6 Grain size microstructure morphologies of three kinds of Mg

contents welding wire joints

T

i m(‘mw

I
[

AR

M

T
k}i/ﬂ//m

4 |
T

17 37 Mg 5 et A 22 e Sk 19 WL T i 2R e PR 5 2R
Fig.7 Results of macroscopic surface formation and flaw detection
of welded joints with three kinds of Mg content wires
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Table 4 X-ray flaw detection rating of joints
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Fig.8 Mechanical properties of each welding wire welded joint
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Fig.9 Welded joint microstructure and energy spectrum
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Fig.10 Fracture morphologies of three kinds of different Mg

contents welding wire tensile samples
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