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Abstract: In this paper, the appearance of weld, microstructure and mechanical properties of the butt joint 6082-T6 alumi-
num alloy (medium plate thickness is 15 mm) were investigated by high-frequency pulse MIG deep penetration welding(
welding heat input £=15.21 kJ/cm).The joint conditions:groove angle 40 °, welding gap 1mm, thickness of root face 0.5 mm,
3 layers and 3 runs . The research results showed that compared with conventional pulse MIG welding (deep penetration
welding mode), under the same joint conditions ,less welding heat input ( for the conventional pulse MIG,E=17.12 kJ/cm,
high-frequency pulse MIG deep penetration welding, £=15.21 kJ/cm,decreased by about 11%), the root penetration of high-
frequency pulse MIG deep penetration welding is increased about 14%. The microstructure types of the joints of the two
welding methods were the same, both of which are a- Al matrix+compound precipitated phase, but the grain size in over-
heated zone of conventional pulse MIG welding was significantly coarser; The tensile specimens were all fractured in the
heat affected zone, with typical ductile fracture morphology. The strength coefficient of high-frequency pulse MIG joints is
about 79%, which was about 4% higher than that of conventional pulse MIG welded joints; After the side bending samples

were bent 180 °, the tensile surface of SBB samples were all free of cracks,it showed that the plasticity of the welded joint is
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better,also the fusion of the welded joint. For the butt joint of 6082-T6 aluminum alloy medium plate (thickness 15mm) , the

appearance of weld,microstructure and properties of high-frequency pulse MIG welding were superior to conventional pulse

MIG welding.

Keywords: 6082-T6 aluminum alloy medium plate; High frequency pulse MIG deep penetration welding; butt joint; weld

appearance; microstructure; mechanical properties
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Table 1 Main chemical compositions (wz. %)

FRE Si Fe Cu Mn
FRFR 0.7~1.3 <0.5 <0.1 0.4~1
6082-T6 .
S 1.0084 04216 0.0573 0.704 3
ERS356 k04 )@ 0.25 0.40 0.10 0.05~0.20
=t Mg Cr Zn Ti Al
FRFR 0.6~1.2 <0.25 <0.2 <0.1 A&
6082-T6 .
S 11372 0.0858  0.0214  0.026 AR
ER5356 5 84x )8 4.50~5.50 0.05~0.20  0.10 <0.10 4
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Table 2 Main mechanical properties

Rt JENRBEE/MPa  PLPIREE/MPa Wi K/ %
FRFR 2255 =300 >9
6082-T6
S 281 319 17
ER5356 k5848 110 240 17

1.2 REHE
1.2.1 a4k 69 2 ARLE Fo 20 L5 M7

Z: I EN 1SO 17639 : 2022 (X445 3 18 22 WL
ORI ) PR ME A, OB S i s R,
DMi8 73K 4 A i Sl 455 WLEE F 43 AT 0401 11 G401
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Table 3 True welding process parameters
Tz it E Ey
e oWl AR
. g ke /(em- f/Hz /(kJ- /(KJ-
T " /A A%
Ei min™") em™)  em™)
. /1 197 238 40 250 5.63
UK
G401 2/1 183 232 45 250 453 1521
HMIG
3/1 195 243 45 250  5.05
R R 1/1 213 24 40 200 6.13
LK
0601 2/1 203 239 40 200 582 17.12
ThMIG

3/1 220 24.5 50 200 5.17
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Fig.1 Shape and Size of Mechanical Property Specimens

2 KWERSHH

2.1 BEEINEWREIRS T

G401 .0401 #3k f 2= MBS 2 firs . Hi
AL, FEAR R A RS 454, 5 % BTk b MIG KA
e, R BN AR R BE i (Eoan=15.21 kl/em, Eoq
=17.12 k J/em, FEEEIE AT/ 11%) , =545 bk i
MIG TRIE 423 AR TR K, O 4.8 mm, AR
VARG INZ 14% (4.2 mm—4.8 mm) , H F Rk 1
KRAE S TG A BRI IR U R AT, KR 4E ) S
J 35 F EN ISO 10042 : 2005 €87 K Ho A 49 4%
Sk A BRI PR 20 ) Y B AR A (R ZER

Smm G401

g |

3mm

(a)G401 Z W5

Smm 0401

wig|

(b)0O401 ZEMIESR
B2 FRhIDR TRl R s

Fig. 2 Macro morphology of welded joints under two working conditions
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Fig.3 Metallographic structure of the fusion zone of G401 and 0401
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Table 4 Tensile test results of welded butt joints G401 and 0401

RGN 7/ VA O S i TR
o LR " e .
s o SRIE PSR EY i
/mm(mm?) X35k
/KN  /MPa /MPa /%
25.1x15.1(376.5) 883 2344 oy
G401 237.7 79.2
25.0x14.9(372.5) 89.8 241.0 i) X
25.1x14.8(371.5) 842 2267 iy
0401 227.8 . 75.9
25.2x15.1(380.5) 87.1 228.9 Wi I
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Fig.4 Fracture scanning morphology of tensile specimens
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