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Table 1 Chemical composition of 6061-T6 aluminum alloy
and AZ31B magnesium alloy (»/%)
Material Mg  Fe Si Zn Mn Cu Al
6061-T6 0.8-1.2 0.7 0.4-0.8 0.25 0.8-1.2 0.15-0.4 Bal.
AZ31B Bal. 0.03 0.08 0.6-1.4 0.2-1.0 0.01 2.5-35
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Table 2 Welding process parameters

No. Laser power/kW Welding speed/mm s™

Focal position/mm  Gas flow/L min™

Forming condition

1 4 75
2 4 70
3 4 65

+6 35 Incomplete penetration
+6 35 Good
+6 35 Cracked

1000 pm

Bl 1 6061-T6/AZ31B ¥k ts e kB H 5
Fig.1 Cross section morphology of 6061-T6/AZ31B

laser welded joint

i EL ) AlsMgy; SRS 0 X 21 2 DL ISR (1) IR K
t2H 23 ] B o A SR T R R, Wl 2b FoR, 1 IX
WA H a(ANE AN ER— R AlsMg, 25
BEMREEX AL A M I T 2 FORFRMAH, i 2¢
B, AR KEHLA L E SRR a(A)F— & =1
AlsMg, LR, A MR K AL 21 0L Al Mgy, # N E 965
A/ B EARA S(Mg)s BEAL, TEAREEH O X IR
WA RGURE, W 2d frox, REOEBJEHFE 1 4
MRSL—3. 28 LRTIAR, JR48X 322 a(Al)FI AlzMg,
PIARTR & 2L 2, TEBE AR 4 IX B i & 1 &R AL A
Y AlpMgyy, XFEMEBRAEMREES TR KX
B, o R DX A A [ K, RO Sk TS X



ETH RoEVES: 6061-T6 /AZ31B Rt & RO IR Lk H AU R P fig <1979 «

o fi We
| Ali;Mga7+5(Mg) "\'\ |34
s >

a(Al)+AI;Mg,

B2 6061-T6/AZ31B ot ek B 4
Fig.2 Microstructures of laser welded 6061-T6/AZ31B joint: (a) weld zone on Al side, (b) weld center, (c) weld zone on Mg side,

and (d) cracks in weld zone
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Table 3 Composition of points in Fig.2 by EDS analysis i @[10], T HE 07 3% X 450y Al;,Mg1; 5 5(Mg)ﬂﬁ$ﬁ‘?ﬁ.é‘
Points M Al
wl% at% wl% at%
1 29.94 32.49 69.05  67.51 m
2 12.75 14.11 86.14  85.89
3 23.73 25.88 75.43 7412 Weld zone Sa%
4 36.70 39.47 62.46  60.53
5 27.04 29.40 7205  70.60 _—"___:n
6 32.53 35.20 66.46  64.80
7 24.05 26.21 75.14  73.79 . - B—
8 6.17 6.87 92.82 9313 ; : [ b
9 16.17 1781 8280  82.19 » ; WA
10 25.38 27.68 7359 72.32 \E /__’W\LM_‘A ; Mg/._;"”' ;
1 87.16 89.05 1189 1095 £ ; N~
12 81.42 83.71 1759  16.29 £ [welazone |11 Dm0 lazae
13 70.55 74.33 27.04 2567 . . E Al : '
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GUESAFRT LI 10 Ty 13 A Xk (K 3a). | Fig.3 Fusion-zone microstructure of 6061-T6/AZ31B laser
DN R N B A K AR, %X Mg TR & & welded joint on Mg side: (a) SEM image of fusion
SUELETE, Al TR SRS TR, WK 3b Prn. Xt zone on Mg side and (b) EDS elements line scanning
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Fig.4 Fusion-zone microstructure and EDS analyze of 6061-T6/
AZ31B laser welded joint on Al side: (a) SEM image of
Fusion zone on Al side and (b) EDS elements line scanning

profile
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Fig.5 Microhardness distribution of 6061-T6/AZ31B
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Fig.6 Fracture position and morphologies of 6061-T6/AZ31B laser welded joint: (a) cross section morphology

of tensile specimen after fracture, (b) magnification of the area A in Fig.6a, and (c) SEM fracture

morphology
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Microstructures and Properties of 6061-T6/AZ31B Butt Joints by Laser Welding

Zhu Zongtao, Xue Junyu, Chen Hui
(Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The butt joints of 6061-T6/AZ31B with a thickness of 3 mm were obtained using laser welding with high laser power and
welding speed. The macro-morphology, microstructure and fracture feature of the joints were analyzed by stereo microscope and scanning
electron microscope (SEM). The composition of microstructure and fracture surface was analyzed by Energy Dispersive Spectrometer
(EDS). The microhardness and tensile strength of the joint were tested. The results show that the content of intermetallic compound is
different in different weld regions. There are a large amount of intermetallic compounds Al1;Mg;7 in the weld zone and the fusion zone
near AZ31B side. Other areas are mostly the mixed structure of a(Al) and Al,Mgs. The presence of intermetallic compounds leads to the
higher hardness of the weld compared to that of the base metal. The hardness fluctuates in value because of the different intermetallic
compounds and their various contents. The tensile strength of 6061-T6/AZ31B dissimilar butt joints by laser welding is up to 34 MPa. It is
found that the fracture always occurs in the weld zone near AZ31B side, and the fracture mode is typical brittle fracture.

Key words: laser welding; aluminum alloy; magnesium alloy; intermetallic compound
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