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Table 1 Chemical composition of 5083 aluminum alloy and
welding wire (w/%)

Component Si  Fe Mn Mg Cr Zn Ti Al

Base metal 0.12 0.22 0.6 4.50 0.09 0.02 0.056 Bal.

Welding wire 0.03 0.25 0.75 4.95 0.11 0.025 0.15 Bal.

HEWB: PR ER2EIES (2016M590821); FH B AFEF AR TAVIERIHIGTINH (A0720133002); #HXEHGHRITHH (201518);

b AR BEIE S (E2016208077)

EEEY: FEE, 5, 1978 4F4, b, S TR, TR SO AN A B, T AR I S R R R Al T RS
FZ M 510715, HiE: 020-82096191, E-mail: yandejun 2003@163.com



* 3162

G E AR

47 %

F R FHD VAT 37 0 e 0 R 0 (4 e 7 S Ak T, R
FH A I 0 s B e Th A A S o 2 S8 vp DAST 1) 1A
EHEATIRRE, SEILRHE X A . SR LS
K2R,

PR 5 Y T TR Ry T A A R L Ry i
WA, Pl R H 8 1H Zwick 27 2EP 1) Z100E 74
AR ARG, INEER 2 mm/min. SR H] [ 4%
AR ERRSk AR Z . SR TMVS-1 4 [l
THIN B AR A e S A O RE R AT, i ) 4.9 N, N
I R 10 s, WA B B R4S FRIH 2 mm, &0
[]#E 0.5 mme KM FAR B E vk l3E 1) EPMA1720
T IREE O PR S A X oy AT 150 HT

2 HR5R

2.1 NFMge

5083 BEM IR Hegz Sk i Jy st Re sk 3
Ro BEMHAESMPIRERE, 350 MPa, W&k
A 12%, MRS PUhI SR A 295 MPa, Wi )5
RN 10%, PR TREM, SRSk o RECh
0.84. IREHEGLTER M R P R AR gE IS, HI G
R AR R, B W R E X PP . i
PRI Z 24 il 1 o) BT LUE#),  frfi

*2 BEIZSH
Table 2 Welding process parameters

Positive and Welding Wire feeding Gas flow
negative current, speed, speed, v/ rate, g/
/A v/mm-min”' mm-min”’ L-min”'
135, -165 100 130 3.5
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Table 3 Tensile strengths of welded joint and base metal
Tensile Yield

Section

Material strength, strength,  shrinkage, Elor;goatlon,
Rn/MPa  Rpy,/MPa Z1% %
Base metal 350 215 - 12
Welded joint 295 149 18 10

1 U I T 407

Fig.1 Fracture location of tensile specimen
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Fig.2 Micro hardness profile of the welded joint
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Fig.3 Microstructure of joint transverse section
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Fig.4 Microstructures of base metal zone (a) and heat-

affected zone (b)
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Fig.5 Microstructure of the weld near the fusion line: (a) near

the weld toe and (b) near the middle of the slab thickness
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Fig.6  Microstructures of the weld: (a) primary cellular dendrites, (b) middle of cellular dendrites, and (c) weld center
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Fig.7 Microstructure of fracture: (a) the side of weld metal

and (b) the side of base metal
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Fig.8 EPMA analysis near the fusion line: (a) secondary electron

image and (b) spectral intensity distribution of Mg

elements
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Microstructure and Mechanical Properties of Variable Polarity Plasma Arc
Welded Joints of 5083 Aluminum Alloy for Shipbuilding

Yan Dejun’, Li Haiyang?, Liu Xiaoli', Zhong Meida', Luo Jiugiang', Liang Zhimin®
(1. Guangdong Key Laboratory of Enterprise Advanced Welding Technology for Ships,
CSSC Huangpu Wenchong Shipbuilding Co., Ltd, Guangzhou 510715, China)

(2. Hebei University of Science and Technology, Shijiazhuang 050018, China)

Abstract: A5000 series (Al-Mg) aluminum alloy with a thickness of 5 mm for shipbuilding was successfully welded by a variable polarity
plasma welding process in a vertical-up position. The microstructure and mechanical properties of the joint were investigated. The ultimate
tensile strength of the joint is 295 MPa, the elongation is 10%, and the location of fracture is near the fusion line. The micro hardness of
the weld zone and heat affected zone is lower than that of the base metal, and the lowest hardness appears at the center of the weld. The
optical micrographs of the joint show that the weld microstructure near the fusion line is a coarse equiaxed grain structure, and most of the
weld region is a cellular dendritic structure growing from the two sides to the center, while the microstructure of the heat affected zone is a
typical recrystallized structure. The composition around the tensile fracture was analyzed by EPMA, and the results reveal that the content
of Mg is low and heterogeneously distributed. The lack and segregation of Mg and non-homogeneous microstructure decrease solution
strengthening, resulting in weak areas of the joint.

Key words: 5083 aluminum alloy; variable polarity plasma welding; microstructure; mechanical property
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