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Abstract The laser welding of 6082 Al alloys with filler wire is conducted and the influence of the welding speed on
the softening of the heat-affected zone (HAZ) of the welding joints is investigated. The results show that, the
obvious dissolution of B” reinforced phases in the HAZ occurs when the temperature is between 430 °C and 560 °C .
The number of B" phases decreases substantially and thus the hardness and the tensile strength of these joints
decrease. This deep softening effect of the HAZ occurs and the softening area of the HAZ becomes the weakest one

1

of these joints. At a laser power of 4250 W and a welding speed of 2.7 m « min ', the local deep softening

phenomenon of the HAZ can be effectively suppressed. The average hardness is larger than 82 HV, the tensile
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strength increases up to 249 MPa, and the tensile fractures occur in welds.
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Table 1 Chemical compositions of 6082-T6 aluminum alloy (mass fraction, %)

Element Mg Si Mn Cr

Ti Cu Fe Ni Zn Al

Content 0.74 1.26 0.1 0.24

0.04 0.10 0.43 0.01

0.02 Bal.

100.00 um

Pl 1 6082-T6 §3 4 4 i 4 AL SUE 5
Fig. 1 Metallographic morphology of
6082-T6 aluminum alloy
#* 2 ER4047 18 22 WAk oy (B 20 8, 200
Table 2 Chemical compositions of ER4047

welding wire (mass fraction, %)

Element Mg Ti Mn Si Fe Zn Al

Content 0.01 0.01 0.01 11.52 0.20 0.001 Bal.
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(a) v=0.72 m*min ', P =3000 W;

(b) v=1.5 m*min ', P=23250 W;(c¢) v=2.1 memin ',P=3750 W;(d) v=2.7 memin ',P=4250 W

Fig. 2 Macroscopic morphologies of welding joints under different process parameters. (a) v=0.72 memin ', P=3000 W;

(b) v=1.5 memin ',

P=3250 W; (¢) v=2.1 m*min ',

P=3750 W; (d) v=2.7 memin ', P=4250 W

(CISPCEr SIS i1

Fig. 3 Morphologies of welding joints.

(b) P=4250 W, v=2.7 me*min ',
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Fig. 4 Micro-hardness of welding joints under different process parameters.

(a) P=3000 W, v=0.72 memin ';

BN I 4 () Fis AR 45 H 0 5.0~8.0 mm
DX ] 4 B85 SF- 35 48 /0N 1 LAt Ao 8 19 5 3% X Sl R B
B R70 HVJi?'J%E%/J\?ﬁ%EﬁE‘JEETE,*’F
Z R IR ) XY R R R AR R
2 Ca) TR, 1 T B2 SR04 X 5 IR R ol X A M
4 (b) Rl I, i‘kﬁ?ﬁﬁf?u&zi‘mﬁiwﬁfﬂm:
(TR B2 R A A 0 HL B 52 e DX ) B RS - 0 KT
82 HV,

AR L ASHCT R L b th & an i 5 pr
7N ATDLE YR S W 2 e A T G ) [ R
LS SN (AR % S S NP 3 £ £/ S I /1N AR 2
228.8 MPa, JEMIFN 8.7 %0 , Wi Bk A T I EE ) X

(b) P=4250 W, v=2.7 memin '

(SRS S R L N s A S S 7T A2 2 NI o)
249.3 MPa, EMfI Z 0 8. 1%, Wi %4 %k A= F o ae,
I AR 5% T R e S 4 A i SR K B R
VN S 2 A T G R X D 1T Ak A 4 B
G fe KR AT L I 0 AR ) DX TR AR I
R T IR Sk B LA SR BE
3.3 BEELNELESW
FHEHE 50 10 Kemin "1 20 Kemin 'Y
6082 &4 DSC Hik & 6.7 fron., XFH A& 6.7 Al
H1 A 100 °C FHF- IR W5 2% il 4k 53 S #E 200 °C Fff 3 (a
FEES B L300~ 400 “C (b F RS B A1 500 ~
570 C(cFREBBH LT T =R & B A8 4k , 43 51 %6 1

1102007-3



T | i B
@ (®)
200 200
< <
&y [
g 3
3 3
& 100 & 100
w0 n
0 0

0 2 4 6 8 10
Strain /%
B 5 ARLESEFIEEEL Rk,

(a) P=3000 W,v=0.72 m+*min

0 2 4 6 8 10
Strain /%

'5(b) P=4250 W,v=2.7 m*min '

Fig. 5 Stress-strain curves of welding joints under different process parameters.

(a) P=3000 W, v=0.72 memin ';
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Fig. 8 Welding thermal cycle curves under different process parameters.

(a) P=3000 W, v=0.72 m*min ';
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Fig. 9 Morphology of BM. (a) High-resolution TEM; (b) diffraction pattern
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Fig. 10 Morphology of softening area of welding joint. (a) High-resolution TEM; (b) diffraction pattern
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