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Abstract With excellent beam quality, high wall-plug efficiency, low maintenance costs, long lifetime of pump
diodes, flexible beam delivery and compact size, the new fiber lasers are very attractive for welding and cutting
various kinds of materials in industrial applications since the short wavelength laser beams can be absorbed by almost
all metals and alloys. Fiber laser- metal inert gas (MIG) hybrid welding is carried out onto TC4 alloy. The effects of
laser-leading (LL) and arc-leading (AL) welding direction on top bead appearance, cross section, penetration depth,
width and reinforcement of welds are investigated. The results show that the fiber laser-MIG hybrid welding in LL
welding direction leads to better top bead appearance, wider weld width and shallower penetration depth, than those
in AL welding direction. The weld direction has little influence on the reinforcement of the welds.
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Table 1 Chemical composition of base material and filler wire (mass fraction, %)

Materials N C H Fe Al A\ O Ti

Ti-6 Al-4V 0. 05 0.007 0.015 — 5.50~6.75 3.50~4.50 0. 20 Balance

Filler wire <C0. 05 <0. 10 <C0. 0125 <20. 30 5.50~6.75 3.50~4.50 <20. 20 Balance
Wot#s h IPG 2 w\] YLR-2000 JG£F #Oot e » ix BEoA 200 mm, £ S EHAR N 0. 2 mm, G TR S5

KA DR 2000 WL B i I 1. 07 pom (19 3% 22
B - EAR N 100 pm (56 27 1% Hai o A 28 B 4

(BPP)}y 5.4 mmemrad, & 1 frx, LN H AR
DM350 7 B 3h MIG 2L 1848 5 TR mA 45°

Calculation 20 - Presentation Single Plane Review LEUCR Plane 10 R4 Angle: [0- ~
- Caustic Result 34.00 ‘\h /| —Plane:10 W Autoscale v Color
Position X: 1.143[mm] 32.00- \ o Radius: 314{pm] [~ Pixelscale
Position Y: 0.471[mm] = 30.00 Radius X- Isometry:
Position Z: 17.477[mm] 23.00— \ Radius Y:
Radius: 148[pm]  26.00 \ Position X: 1.14{mm]
K: 0062 24.00— Position Y: 0.44{mm]
M2: 164 | 22,00 h\ Position Z: 25.00[mm]
Rayleigh length: 4.08[mm] 20.00- "]
RawBeam: 731[mm) | 18.00 r{
Beam parameter: 5.4[mm mrad] 16.00- u
" Sec. Moments Radius 14.00 /
(+ (867 Radius 12.00~ r \
= g o "
8.00~
o —, 6.00 / \
Iv Fit o
X 4005 | /
I™ Pixelscale
3 2.00 070 080 1.10 130 150
[ Windowscale a W =
. O g ks
[ Scale on density .400.0 0.0 2000

[EI =T S P A B S s e

Fig. 1 Beam analysis of laser beam used in experiments
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Fig. 5 Effect of laser-arc distance on cross section of weld (P, =1500 W,v=4 m/min,AZ=0)
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Fig. 7 Effect of laser power on cross section of weld (v=4 m/min,AZ=0,D;,=1 mm)
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