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Key words

In view of problems of laser spot welding of aluminum, a precise control wire filler is built, and the
laser spot welding of aluminum. The angle of the filler wire is the key factor which influences the stability of the
process of the melt wire into the pool ire i
related to the improved effect of collapse

feasibility of laser spot welding of aluminum alloy with filler wire and the influences of filler wire angle, wire feed

The delay time is one of the main factors which determine the pool size. When the delay time is too short, the filler
laser technique

time; wire feed volume
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volume, delay time are analyzed. Experimental results show that the filler wire method can improve the defects of
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When the wire is feed at an angle of 30° or so, the feed process is most stable
wire can be easily accumulated on the surface of the specimen. The volume of the wire feed into the pool is directly
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laser spot welding with filler wire; aluminum alloy; defect; filler wire angle; delay
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Table 1 Chemical composition of LF6 aluminum alloy (mass fraction, %)

Si Fe Cu Mn Mg Zn other Ti Al
0. 40 0.40 0. 10 0.50~0.80 5.80~6.80 0. 20 0. 20 0.01~0. 20 Bal.
7 2 J4 ER5356 1b2¥ A4 O i 434, )
Table 2 Chemical composition of ER5356 filler wire (mass fraction, %)
Mg Cr Fe+Si Cu Zn Mn Ti Al
5.00 0.10 0.30 <0.50 0.05 0.15 0.10 Bal.

2.2 LWHE

WOEn T % £ 75 M 78 [E ROFIN-SINAR
1 SR A A T B 20 CO, O A CNC $eds T
EG . WOt R AT AN B I REODORR/NE

4 0.2 mm, SCE AR 22 RS B A Bk i R E i
PP R RGN . EH RGN R A
}5 LabVIEW 72 J% . NI 6040E % £ 3J) 8 ¥ ¥ % &
K HL S Ak 2R % 2 HLAE

| |

wire feed ON/OFF
rate
LabVIEW
NI [ ; A/B C/D
[ card | lamplifier

relay

K1 bz il R 58 B

Fig. 1 Schematic diagram of feed wire system
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Fig. 2 Schematic diagram of laser spot welding
with filler wire

J G W Sk AT 1 DD O R 2 4 i A
WAE R B ARG HER R 1 pm B4 WA #%
BLIE AT 95 s B D% 5 9 3l A R AR B L V(HF) -
V(HCD:V(HNO,;):V(H,0)=1:1.5:2.5:9.5 iy
JE b A HE AT ol

I OLMPUS 4 A i 5058 X 8 Y 2 Sk #7170
£ 7E INSTRON-5569 HLF 7 RE M BHA TR ML L i#E 47
AR RS F B 1. 0 mm/min,

3 LEa R LiTie
3.1 EZSYNHAELIRITIENRE
31,1 EZAENT®

OG- e b i T HOGHE IR s bR 2O
BG4 KR BB B R . BotzZaR
AU BIBOE AT A 22 45 A 1) B S -4 i A o
7 HE B A S R TR R 2 X IR 22 7 A A B A T
AL U o A 22 o A SO R L R 4 5 1 (A
SRR R R 2 B B
T DX IR 22 22 2 BB B T ORI BE R
AT B4 325 22 1 JBE 23 52 W J 22 70 G BOSE B 1 1R rpofin 4
ORI INITE AP s A R SUPCELA b I ELY (i
B 3 BT 7R g2k FHAS TR 1) 3 22 ffy B2 AT OB I 22 fUAR
AR AR 22 5 S B TR R

(c) filler wire angle of 60°

Bl 3 ANk 22 ffy JE AR /2 CCD JE R

Fig. 3 CCD images of laser spot welding process with different filler wire angles
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Fig. 4 Oscillograph of sequence pulse
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Fig. 5 Molten pool at =0 s
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(a) molten pool at £,=0.5 s (b) weld joint at t,=0.5 s
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(d) weld joint at t,=1.0 s

(c¢) molten pool at t,=1.0 s
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Fig. 6 Weld joint with different delay time
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== size of top view
= size of bottom view
= diameter of fusion area
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Delay for 0.5 s Delay for 1.0 s
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Fig. 7 Size of weld joint with different delay time

(a) no wire feeding

(b) wire feed rate is 2.8 m/min
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Fig. 8 Weld joint with different wire feed velocities
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Fig. 9 Influence of wire feed velocity on weld joint formation

(a) laser power of 2000 W

1 mm

(b) laser power of 2200 W
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Fig. 10 Weld joint formation with different laser powers
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Fig. 11 Size of weld joint with different welding time
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Fig. 12 Pore comparison between welding with filler or and filler wire by X-ray
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Fig. 13 Distribution of pore and poor fusion in weld joint
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(a) cross section with no filler

)

(d) cross section with filler

(b) top view with no filler

”

(e) top view with filler

(c) bottom view with no filler

s AR
3 :

e T e 8

(f) bottom view th filler
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Fig. 14 Comparison of cracks between weld joints with filler and no filler
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Fig. 15 Comparison of weld joints with different

feeding rates
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