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Abstract

In this research, the weld ability of 5052 aluminum alloy sheet using MIG and an Al-Mg-In welding
wire was studied. The results show that the welded joint strength of Al-5.4 Mg-0.13 In welding wire is
almost the same as ER5356 welding wire. At the welding conditions of 90 A and 40 mm/min, tensile
strength of welded joint of Al-5.4 Mg-0.13 In welding wire and ER5356 welding wire is 204.7 MPa
and 202.9 MPa respectively. The above tensile strength reaches 86.9% and 86.1% of the base metal’s
tensile strength respectively. The spreading areas of Al-5.4 Mg-0.13 In welding wire are distinctly
better than that of traditional ER5356 welding wire, which means the former has good wettability.
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1. 5|8

IAESR, B T RECHE R SR E AT AT, A SIEN MRS K UM RS 2 T M R R . 18
BAEESMH SRS, B EERERREAR, AR E T8 IR A8 & a1 [2] [3]-
BRI LIE IR R P A S P BTG R I RI RAURI S S a M AR R A 2, msREs
B MR EARSHREE R IR T E R M ER, 0T IR R Sk R, DL SN D ek 1 R N
P, R —AMESTEFRR M 4] [5] [6] [7].

RS SR U 57 ER5356. ER4043 Fil ER5083 25, Hrf ER5356 1722 248 FH i ) 2 18]
[9] [10]. X FHEmBG&EEE LRI A CHRZ, FEERTRNEGEINR. #UbH, 2%
TEEM[11][12] [13]. #t &)@t BE R mRE SN TERE, EEL RNt R A E2igmE
el MERE AN L[ 14] [15] [16]005 428 In USINAE Al-Mg & 445 22 a] DLk 3 A5 F K i 1o T Ve ok
FLA IR I AL IR AR 2, SR E M IR IE . ASCIERL T —H Al-Mg-In 42, KH
MIG J7i5LL 5052 £5G S AE N REM BT SR FE I B i 2 f R0z 3k R Re . R 5 T % 1) ER5356 f242
BEATSTEG, R R Sk A G R MR RE I 2 57

2. REME KT %

RIS TR A 99.7% TAkAiEE . 99.9% TAkaliss. Al-10 Mn F A& 4. 48 Ce FI4)E In. 18 FH P
NIABRIPBEATIA IR, BRrERFRIR G ST, #GEE ML E s nd 1| fias, B 3CH Al-5.4 Mg-0.13 In &R,

Table 1. Chemical composition of Al-Mg-In welding wire

= 1. Fl%H Al-Mg-In SRL R LZER 5T (wt.%)

JLHR Mg In Ce Mn Si Fe Ti Al

FEWL%) 5.4 0.13 0.10 0.599 0.05 0.15 0.10 KE

ORGSR f5, FRIAT R R PrikAE, AR R R m R TR B S B EA N
1.2 mm [PfRE 22,

PREEREM Y 3 mm JR (1) 5052 fR G Etrt, K B MBS R ORI IR (MIG) 7%, BT
THI 2 o SRR A 1 mme SR L IRIERE 75 A~90 A, SR E214 % 9 40 mm/min. MR BT FEIE N 48 99.9%
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ESANERRY SR, SAREA 15 Limin, BRI E N 60 Hz.

Xf Al-Mg-In 52 22 SR AT AT T A A 8 /128 1 Kef, INERETHN 15 s, LA
JREERLG AR A TAIEECN 1 mm @R T 4T SO R A B o 4% MR E bR GB/T 228.1-2010 € &2 @ A K {58 )
BEAT Al-Mg-In /2 22 {54501 F1 ER5356 S 22 SR B RO h s BENN,  Fr il brEEy 38 mm, $EEA 12.5
mm, JEREN 3 mm. (REETEE TARERKE T, AT hREE G

3. AWERS O
3.1. FRIEHKER TREHNENRH

AN ER5356 1R 22 F1 H ] Al-5.4 Mg-0.13 In JEL27E ARSI N IE4E M Z M 1 . H
ER5356 [ L2 R TS IO MR 4R AP P 808, BAERIR, HEHGEE N 40 cn/min, FEEEEHETMN 75 A
BREI90 A, FREEREAIG R, REEXIAIETER K EAHFERIFANZLE T, Al-Mg-In S22 {31852 1)
R TR KT ER5356 #2422, WL 1(b)FIE 1(d7), HATHREICRERZE, AR BEMH, &n]
AESZ T Al-Mg-In £ 22 52 75 50060 =5 2610 T 1) 8 11, LR ARBR 2% B RSS2 RIN M AEAS mi 2,
TE FLIIN PR A2 B % I 8 Y T s

75A, 40cm/min
i 2
B 00A, 40cm/min
b | b “-d",“.

—

B 754, 40cm/min

B D2: 1.920 mm D2: 1.958 mm
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(a) (b) ER5356 122, [ b yE(b) IR a8 AL BB (o)(d) Al-5.4 Mg-0.13 In 4822, [ & Ay FEI(d) 7 544 1 St A 4
Figure 1. Macroscopic morphology of welding zone at different welding currents
B 1. TRISZBEIR TIREN AR IRERNEEE
3.2. BHEESLNERAA
K 2 A HI AL-5.4 Mg-0.13 In JE224845% 5052 454 S RM AT IR ek I B 4. BEM(BM)
MBI 5, g . BRI N =07 REX(WZ). & X(FZ)MAGEI X (HAZ), 2
PRIERN 75 A MO0 A, JREEDCNMEGT, 75555 5 55 Z IR IE & XCRIAGEM X, (H % XI5 (8]
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Figure 2. Microstructure of welded joints of Al-5.4 Mg-0.13 In welding wire at different welding currents; (a) WZ, 75 A; (b)
FZ and HAZ, 75 A; (c) FZ and HAZ, 90 A; (d) WZ, 90 A

[E 2. Al-5.4 Mg-0.13 In \R2LFEFEREBERA A SIEIELNEMALR; FFERA 75 A WREKX; (b) FiZ8
WA TS ANBEXSREIX; (FEERA 0 ANBEEXSHREMX; (IEFERA 90 A KIRLEX
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3.3.1. REESNENER

3 RN AG B N e B S AT A 4 QR P o0 A, WK% PP O B G I X P 3 BER, S A
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Figure 3. Microhardness of welded joints at different welding currents

3. MMELAEREIRIZRR T SEERANEMERE

XF ER5356 SR 22710 5 (UL 3(b)), IRz Sk IR a2 X B E IR A 75 A BE N2 90 A, HEk#
AR FEE 38 T, S 4% rp O DX S S 4 ER A AN 68.27 HV B3 62.43 HV, 23l BEM DX I 1) 1 B 4 0 T 67~70
HV, 8454 Sk DX iy Sl Al Bt P8 A bl BEAE S 3R 52 FRAEC T R 24 8.0 HV, Al B2 S fIGAFL HA B AE 5 5 X R B4
M) X F I AL o BB R BRI K, IR ON IR, MR DT G R [ R R S AR I A
WA—B, KM EIR4E 0 3~5 mm Ab. JREEIEI0 DCHRER DLfS pOREFEAG . PRz, FEERA
P N B RIS R G R I Be R, W H S 1RSSR AR R 2 1 AlMg, SEIRBGRAE . X E ] Al-5.4
Mg-0.13 In #2227 5 (WL 3(c)), SR 44 S IR A R 29 A7 X35 5 151 3 () A S B, I 4 DX il B f /ML 9 51 HV,
KT ER5356 1222, iX f& AN Al-5.4 Mg-0.13 In 45 22 /& 15 S 06 =5 1) 45 1), J2 22 78 By (R AL S8k B e v
HAURI B S 2 T B B A 2, 8 15 #5256 0 B (1) 52 M R 55 ERS356 8 42 4R etk
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3.3.2. 1REEESLAY R (it AR

5052 #5A4 FH AN [B] R 22 R4 A5 Sk B R PR BB U 2 PR X ER5356 12221 5, JR 4l
N 40 cm/min B, JEEERIRA 75 A HKE] 90 A, BEE AN EIRETIE R, PUhL ORI KRN . X
AN R K, RESERKEWROTRY, BEX SRR, DAREmXZhid L, 5588
ek R A #, RS T A R, TR NI RX, SRRSO, SR A e VA
M FAR J1 22 1 BE o ER5356 SR 22 IR e sk fuhn s FEARIA 2] T BEA 1Y) 83% LA b o ER5356 22 i i 4
T 2SR RRN 80 A, MRH2H FE Y 40 co/min B, R3Sk i KPUHLIE SR 214.2 MPa, IEMHIHN 13.9%,
RIS B BERF (1) 90.86%. H il Al-5.4 Mg-0.13 In fR22 R E RN 90 A, JREEHE N 40 co/min B, J7
PERE Sk BT 58 B N2 204.7 MPa, i5 B REHE 1) 87%, 5 ERS5356 I 22 15 a2 Sk B Ko b o B A 2 N K
ER5356 1742 (Wi 207 B Z AERGEIRX, T Al-5.4 Mg-0.13 In #5322 I W 24007 B 2 7R IR 4% (X

3.4. Al-Mg-In RIELLIEHEESLB OSSR

4 A H Al-5.4 Mg-0.13 In JE 228452 5052 BEMI PR/ 3k Wr D T30 . SRR 75 A B, A
PIVEWT 1, s SRR, BAET S BB A B2 MRRLR RS0 . IR il 85 A B, ik
Wi, #EsiiRin, MRy RRHRN 90 A I, ¥R AR, WIERZE . RIR A
532 i Al-5.4 Mg-0.13 In Jf22 542 5052 REAET B i 2 dihs 5 A — 2.
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Table 2. Tensile properties of welded joints of 5052 aluminum alloy using different welding wires

2. 5052 IR A E AAMAERLIEEZN R SREE R At 5E

By JEBEHT/A JREHE/cm/min Yihr s/ MPa AR B EEE 5 /% e VAN
75 40 197.5 83.8 X
80 40 214.2 90.9 g X
ER5356 J542
85 40 2043 86.7 M X
90 40 202.9 86.1 FHEEm X
75 40 203.5 86.4 JEE% X
AL5.4 Mg-0.13 In 80 40 193.7 82.2 JR4E X
po¥ia F s
85 40 162.4 68.9 JREEX
90 40 204.7 86.9 X

s, .
’ A
SU8020 20.0kV 11.2mm x1.00k SE(TUL)

-~

Figure 4. SEM of tensile fracture of welded joints using Al-5.4 Mg-0.13 In welding wire; (a) 75 A, 40 cm/min; (b) 85 A, 40

cm/min; (¢) 90 A, 40 cm/min

& 4. Al-5.4 Mg-0.13 Tn J222424% 5052 B & £ FRSH{HET O/ SEM; (a) 75 A\ 40 c/min; (b) 85 A\ 40 cm/min; (c) 90

A\ 40 cm/min
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990 A, FEHEHFE N 40 cm/min IS, T B 1] Al-5.4 Mg-0.13 In JE 22 42 FE Fr 5432 3K B 38 B 29 204.7 MPa,
IEBIBEA 1 86.9%. 1T ER5356 SR2215F, WK 202.9 MPa, ik F|BEH ] 86.1%.

2) FEAEK MIG BT ZSEF, M Al-5.4 Mg-0.13 In 1221552 4515 4% i 4 R 1 AR B i KT
ER5356 J542, Al-5.4 Mg-0.13 In #5722 B4 3 (R G 1k .

EEUWHE

T PG OIHT IR Eh K JE L R £ 0 H (BERE AA17202011-1); T 794 4@ SRR AR T8 Ase b = %
BT H (GXYSSF1809).
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