ERKE G B VR @"2%\ Vol.53 No.12
2023 £ 12 A Electric Welding Machine Dec. 2023

DOI: 10.7512/j.issn.1001-2303.2023.12.12

6082 F & P A S bk MIG AHZE 122
e 23005 4 v 1)

gK JEI ﬁil\u\ 9??“2 7%)9{2’ le?]ng’ Ei/‘il'\za TﬁR%WZ,JEJ %3
1. PR R EIA R A A VI8 BiaT 210031
2. RiESE R MRRE S TR, LT KiE 116028
3. BeNAER] T ¥l 114011

B E. KA SR MIG B A% HLIR o+ MIG 12347 T 6082-T6 45 44 8 mm F 44 69 3T B4 T ¥ 9K 3o (I B 5 5k
St R R 1 mm, 4632 4 0.5 mm 3R 2 A 4 A A 50°F9 60°) , 3FRb AT T O A R MU IR ) IF B AL 6 R A
B, BERER AR BAITE G RO IR E R R TR, 5 F AR E MIG HF48 1, mﬁﬁﬂﬁ/‘%’MIGkﬂ“#E’&Jﬁfea}i
BOK, M T E A 5008, 2 A8 B 4 #ir N (10.7 kd/em) £t T AR BR0E 58 36 m 25 20%, 3k 0 A JE 60° B, AR 3R 45 5T
M2y 16% ;5 % Bk MIG 1R A8 1, Z 3R Bk oF MIG 12 69 A LR 25 IR A B A%, 3K e A B 5 60° Hj‘
IR AR B S (o,) EAKES Fy 18.5% , ey sk 4 B 71 (0,) T &2 4 83%; S v /i A 50° , @ X & B 71 (0,) ARG A
18%, &y &4 5 71 (0,) F 290 7% 3% 7 A JE & 60°& /1 50°, &3 bk b IR B L e KA B A T 549 6%,
LT 6082-T6 43 A2 BAR; S¥MkTF MIGIEEIR; 53T L L IRHELA R A IBHEAIL

RESHES: TG457.1 SCHRARIRED: A XEHS: 1001-2303(2023)12-0076-05
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Abstract: In this paper, welding procerure test of 6082 aluminum alloy medium plate butt joint were done using high-
frequency pulse MIG welding and conventional pulse MIG welding processes with a 1 mm gap, plate thickness 8 mm, and a
groove angle of 50° and 60° respectively; The macroscopic morphology of welded joints(welding appearance)and the re-
sidual stress at welding toe after welding were studied. The experimental results showed that welding appearance were better
for two welding processes, compared with conventional pulse MIG welding process,high-frequency pulse MIG welding pro-
cess possessed deeper penetration,wider fusion width,lower porosity sensitivity and welding residual stress. Compared with
conventional pulse MIG welding process,when groove angle was 50°,at the same welding heat imput(10.7 kJ/cm),root fusion
width increased about 20% by high-frequency pulse MIG welding process,about 16% when 60° groove angle. Transverse re-
sidual stress(o,) at welding toe decreased about 18.5% when groove angle was 60° by high-frequency pulse MIG welding
process,about 8.5% for longitudinal residual stress(o,). When groove angle was 50°,transverse residual stress(o,) at welding
toe decreased about 18% ,7% for longitudinal residual stress(c,) by high-frequency pulse MIG welding process. Decreased
from 60° to 50° for groove angle ,residual stress at welding toe decreased about 6% by high-frequency pulse MIG welding.
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FRAA A bR, A VE ] 21.2 mm HLKS 1Y ER5356 1522
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R1 6082-T6 B+ . ER5356 FE & BT ELXZER S (FE
DL, %)

Table 1 6082-T6,ER5356 main chemical components (wz. %)

A Si Fe Cu Mn
6082-T6 R 0.7~1.3 <0.5 <0.1 0.4~1.0
(8 mm) S 1.006 0.342 0.028 0.534

J& T4 JE ER5356 0.25 0.40 0.10 0.05~0.20
ok Mg Cr Zn Ti Al

6082-T6 bR 0.6~1.2 <0.25 <02 <01 4E
(8 mm) Sl 0.824 0.133 0.026 0.01 Avh
JAM 4 )8 ER5356  4.50~5.50 0.05~0.20 0.10 <0.10 4vhr

R2 6082-T6 R A& LM K ER5356 I3 E & BRI 18k

Table 2 Mechanical properties of 6082-T6 aluminum alloy and ER5356

i Jeb IR brhmmgE  WRARE
/MPa /MPa 1%
6082-T6 BRFR =240 =295 =8
(8 mm) S 253~257 312~315 11~13
Y842 )8 ER5356 110 240 17

1.2 BEIZiiK

TE AT IGBT 196 48 2 = 4 ik v MIG AL
FHE FLIK T MIG ARAIL , AT X422 a0bR i 422, S
M A9 R SE A 350 mmx300 mmx8 mm, $8 % A HE42
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Table 3 Proposed welding process parameters
L S SUS PR
el ; — : . N N Ey
. ik WM R Bl = CERT GENiS S TSUETES . -
R o /(kJ-em™)  /(kJ+em™)
a/° b/mm c/mm JSSiER 4 /A % /(cm*min™") /Hz
1/1 205 24 50 4.72
G601 - 60 1 0.5 10.82
Ak nh 2/1 220 26 45 250 6.1
MIG 1/1 200 24 50 4.6
G501 50 1 0.5 10.7
2/1 220 26 45 6.1
1/1 215 25 45 5.73
0601 N 60 1 0.5 12.09
K e 2/1 225 26.5 45 200 6.36
MIG 1/1 210 24 50 4.83
0501 50 1 0.5 10.7
2/1 220 25 45 5.87
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Fig.1 Joint condition sketch map
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Fig.2 Rresidual stress test of welded joints
*4 IBERTEE

Table 4 Weld forming data

R

TH FEEIE RO ARy SRR ARAME T
(B/H) (B/h) B/mm B,/mm
G501 1.6 5.81 12.8 6.0
0501 1.4 4.67 11.2 5.0
G601 1.95 7.80 15.6 5.0
0601 1.88 6.82 15.0 4.3

S0°HT, @ = 2 14%, ¢ = 24 24% 5 60°3% TR, & 5
2 4%, o 2 26%, @ (EEEK , 21 56 T A0
o R | 55 R AE SRR 4 e TR 0 Ak a0
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Fig.3 Macroscopic morphology of welded joints
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Fig. 4 Comparison of aluminum alloy welding pores with different

welding process methods
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Table 5 Residual stress value at weld toe of butt joint

. W BRAYIY J1/MPa
T )
KB (o B Y (ep9hm P
AR 51 118
G601 )
e 57 53 125 120
E=10.82 kJ/cm
Wik 50 116
ALY 61 124
0601 )
e 72 65 139 130
E=12.9 kJ/cm
iR 62 128
AN 49 113
G501 )
r ] 53 50 119 114
E=10.7 kJ/ecm
W 48 110
I 57 118
0501 A
e 68 61 132 123
E=10.7 kJ/cm
Wik 59 120

EAE R, 4T G501.,0501 T4 , ZEAH[H]

(A HEL 2 P AR I R (10.7 kJ/em) , 5 45 ik i MIG

SRSk M AR AR R T AR I S, o, 4 0E T B

2515%, o fH FREL) 7%, X5 i TRk MIG 42

HLOA AR v | 22 R TR 2 SR B PG 30 11 TR

VAR R, 4 9 RS B /N SR B 3
S A SR IR 7T TAEFRIESE"™
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