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Microstructure and mechanical properties of TIG welded
joint of Al-Cu-Mg aluminum alloy

LIU Zheng-jun, LIU Ji-guo, SU Yun-hai
(School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: In order to study the microstructure and mechanical properties of TIG welded joint of Al-Cu-Mg
aluminum alloy, the welding tests for 2A12 aluminum alloy were performed with ER4043 welding wire. The
mechanical properties of Al-Cu-Mg aluminum alloy were characterized with optical microscope (OM), scanning
electron microscope (SEM), transmission electron microscope (TEM), energy dispersive spectrometer (EDS)
and hardness tester. The results show that the strength and plasticity of welding seam is low, the grains in the
edge of welding seam are columnar while the grains in the center are isometric, and there are a large number of
low-melting-point eutectics at the gain boundaries. In the zone close to the welding seam, the obvious grain
boundary liquation phenomenon appears, the grains are rounded isometric ones, and the hardness of welding
seam greatly reduces. In the solid solution zone, the hardness of welding seam is close to that of base metal, and
there are a lot of acicular S’ phase in the matrix which can play a strengthening role for the zone. In the
overaging zone, the matrix softening phenomenon is serious, and there are a lot of S (Al,CuMg) phase.
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FTORBORB K. Al-Cu-Mg BB A& R—R—FEEME
RETL R SR &4, (HR HAR M REAE, AT
BRI T HAE T AR A g . BB AR Y Ak
U BB KT i E T Al-Cu-Mg
WEER A & RO BRI R ART , XX PP B 7 v
HI A AR R , 7 & B B R LIS Y K.
DL, e B8 AT W TIG ARIR BT BN B s
KIBFFE . A BRRT " %8, Al-Cu-Mg 5648
&4 TIG BIRE L T EATBRERRL B
Bkl RALAE AT S B,

AR F LA Al-Cu-Mg B4R & 42 (2A12)
HIT TR BESCE. SCHR[7 ) R, BEEHE S
2A12 I E R P 5 47 () ER4145 [ ER4043
8, BJ-380A f842. Hirf  ER4145 ( Al-10Si<4Cu ) 42
Y2 NPT I RE AR R  (HIR 22 SR e MR 22
ER4043 ( AI-5Si-Ti ) #5822 KT N BB 1838, TE AL
BYIR 4% & B 1 SEME AT 25 ER4043 SR T
R IER, B B RS B RS R
0, (HIR SR 2240 ] 15 4% X B A1 7= AR AL AL BB
F1%¢ 2. BI-380A (Al-5Si-2Cu-Ti-B) B4 py £ B
Hi515 ER4043 (AL-SSI-Ti) JR 22 FEA MR, T H
WNT®HZM Cu LERERW B LE, Hit,
BJ-380A R 22 REAR 7 B 1L KR8 Y 45 S AL A K
FaE R AL 7= A (BB 2 FE T 3 E RS
HIEE/N, BEBE I SHBHH. SE G,
AR T 25 WL g ERA043 (822, 3 ] ER4043
IR B9 55— S B R B R, B R 3R
53 Cu Mg 5520 E T LIS R84, /8 4%
SR EMA S CHEFR R, Mae 1k
BESEIE N i ER4043 J2 22 JR 15 B M AR e 3k Y
SR BE AR M. AR SO RGE T X B AL X SRR
“REB R X TR P I X R B AL X SRR
“EEX.
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SLIGRER R 2A12 BEER A4, HE AN #R
SR TA S, BN T HER (495 ~505 C) + HAR
BN . AR R ~T 24 150 mm x 60 mm x4 mm.
SCHR A ER4043 842 H L EH AR 1.2 mm. BR4f
ERM I E S IR 1 s, B TR Sioo
EM SRR, 0T LA SO IR SRR g 7
A RAE Bk 20U B siAT EVLA LA 3
TIG B TR 5. RSB, A
ZgE R EL SR B8 AR AR AR BERA 3 O R E E
FIPUIRIE B, R A i B AR R 22 p v . AR A B

CUff BN 60°, 7RG e a0 72 v 7 4 5 | SR Al
SIHR , ELiAR 75 7 IR A SEI6 R AR
HRERBE T K, BRI 140 A 58
HLHR 17 VSRR 15 em/min ;3% 2258 4
250 com/min; R HAE Ky 3. 2 mm. (RE% IE R K
RIBE R aniE 1 iR, A W, B ER4043 S8 22 88215
B iRk A R AT RSN E A48 5 , Fixt
Rk T I 5 S HIREE RIS &4
JEE k3R AT Keller i3 (1 mL HF + 1. S mL HCI +
2.5 mL HNO; +95 mL H,0).

F1 2A12 5 ER4043 LR 4 (w)
Tab.1 Chemical compositions of 2A12 and ER4043 (w }
%

M Si Fe Cu Mn Mg Zn Ti Al
2A12 0.14 0.23 4.52 0.59 1.54 0.20 0.10 &8
EA043 5.13 0.12 0.30 0.05 0.05 0.10 0.20 &2
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Fig.1 Forming photos of welded seam
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Fig.2 Vickers hardness of welded joint
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3 & ®
Al-Cu-Mg 508 &R LA SR kR
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BESR & AT IR R PRI T BT IR B Sk A
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