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Table 1 Chemical compositions of aluminium alloy base metal and welding wire
by Mg Fe Si Zn Ti Mn Cu Al
5A06 5.82 0.35 0.072 0.011 0.022 0.69 0.026 i
ER4047 0.014 0.20 11.22 0.005 — 0.006 0.007 N
®2 Ti6AWV SEEMHLERS (RESH, %) ar
Table 2 Chemical compositions of Ti6Al4V alloy base % 5A06 $3 64 X? Ti6AI4V B E 4 g
metal
v,
2t
Al \% Fe C N H (6} Ti

fem

6.20 < 420 030 0.10 0.05 0.01 0.20 &

% 3 Nocolok SFFIMLZEM S (FRESE, %)

Table 3 ~ Chemical compositions of Nocolok flux

K Al F Fe Ca

28 ~31 16~ 18 49 ~53
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B 1 BErEE
Welding schematic. (a) laser welding-brazing; (b)
laser-CMT hybrid welding-brazing

Fig. 1
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Fig. 2 Welding groove schematic
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Table 4 Welding parameters
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Fig. 3 Effect of non-deflection laser spot on weld for-
mation. (a) laser power 2.5 kW; (b) laser power
3.5 kW; (c) laser power 4 kW
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(a) HWOEII 3.8 kW, M 0.5 m/min

(c) WOEYIR AW, MEHE 0.4 m/min
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Fig.4 Effect of laser spot bias to aluminum alloy on
weld formation. (a) laser power 3.8 kW, welding
speed 0.5 m/min; (b) laser power 4 kW, welding
speed 0.5 m/min; (c) laser power 4 kW, welding
speed 0.4 m/min
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(a) BOLIIR 1.8 kW

(b) FHETIE 1.6 kW
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Effect of laser power on weld formation. (a) laser
power 1.8 kW; (b) laser power 1.6 kW; (c) laser
power 1.4 kW

Fig. 5
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Fig. 6 Effect of groove gap on weld formation. (a)
groove gap 0.2 mm; (b) groove gap 0 mm
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Fig. 7 Microstructure of base metal. (a) 5A06 aluminum
alloy; (b) Ti6AI4V titanium alloy
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Fig. 8 Microstructure of laser welding-brazing joint. (a) microstructure analysis zone of welded joint; (b) zone 1 in
central weld; (c) zone 2 in central fusion zone of aluminum alloy; (d) spreading zone 3 on the weld upper surface
of titanium alloy front weld spreading; (e) zone 4 in the central fusion zone of titanium alloy; (f) spreading zone 5

on the weld back of titanium alloy
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Fig. 9 Microstructure of laser-CMT hybrid welding-brazing joint. (a) microstructure analysis zone of welded joint; (b)
zone 1 in central weld; (c) zone 2 in central fusion zone of aluminum alloy; (d) spreading zone 3 on the weld
upper surface of titanium alloy; (e) zone 4 in the central fusion zone of titanium alloy; (f) spreading zone 5 on the

weld back of titanium alloy
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Fig. 10 SEM image of interface reaction layer of
titanium side brazing. (a) laser welding-brazing;
(b) laser-CMT hybrid welding-brazing

2.2, 3 SRR R M BRI AT 14T

PO ST ANEOE-CMT B A 1 ET e i3k
FIEPEREUNG 5 TR, SOCHEET AR I W 20 R A
HEIX, KRB L 0TI BTR5E B Ol 252 MPa; #0%-
CMT & & W T FR ) Wi 20 B o R A X, Sk
SEIHLHLGR N 209 MPa, OGS R Bk T
WOBL-CMT & A IET R B 20%. LiRg5 R T
JEUA SO ET A L OE-CMT & A IE TR

PO R ER, BRI SO ANTESY, A EEHOEHE ST
A S0 S R PR R R, AT 5 A Sk g S e
WA

x5 HMHEXBER

Table 5 Results of tensile test
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SEM images of tensile fracture of laser welding-
brazing

Fig. 11

12 #k-CMT ERKASTIERIMHET O SEM F25R
Fig. 12 Fracture morphology of laser-CMT hybrid weld-
ing-brazing
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