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Abstract

The latest trends of vehicle technology development are fuel efficiency improvement, body designs
declining air resistance and lightweight of materials. Especially, as lightened weight of materials makes
engine efficient so that vehicles keep the best performance, it is the best way to protect the environment
and reduce fuel consumption. In this study, we conducted laser welding by using 3-dimension remote
scanner that is 5J32 aluminium alloy. Futhermore, conduction experiment that was 3 times repeated for
changing factors such as observing angle, laser power and welding speed. we observed exterior and cross
section of weled part and tensile strength. When increasing laser power and decreasing laser speed,
tensile strength increased. In order to evaluate factors that affect tensile strength qualitatively we
conducted ANOVA. We assumed that the factors are observing angle, laser power and welding speed.
Then we found that laser power and laser speed affect tensile strength. We conducted evaluation of
weldability of aluminium alloy by above ways.

Keywords: Laser welding(g]0]*] €7%), 3-Dimension remote scanner(321g 92 274), Aluminium alloy
&ulE D), Lap(E A7), Bead width(B]® %), Bead height(8]= 0]), Tensile strength
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Fig. 1 Schematic diagram of laser scanner system.
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Table 1 Chemical composition of Aluminium alloy 5J32

(Wt%)
Si Fe Cu Mn | Mg Zn Al
0.03 | 0.08 { 033 | 0.01 | 5.60 | 0.01 | Bal

125 Lap length
40

Fig. 2 Geometry of the spécimen.
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Table 2 Laser welding experiment conditions

Levels 0 1 2

Laser power (kW) 3 3.5 4
Welding speed (m/min) 3 4 5
Angle (%) 0 8 16
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(a) Penetration depth

(b) Top béad height

(c) Back bead depth
Fig. 5 Measurement of bead height.
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Fig. 4 Photo of cross section according to welding conditions.
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(a) Top bead width

. (b) Interface width

(c) Back bead width

Fig, 6 Measurement of bead width,
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{b) Top bead height according to welding conditions
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Fig. 7 Bead height according to welding conditions.
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Fig. 8 Bead width according to welding conditions.

Fig. 99} Zo] A|tstgict. Ajge 4lgy SRE ¢
8] Fig. 29 A1¥ AlHL Fig. 99} ol FolH
Hoksle] A AT AIFHS Ao, 3
HE AES et

axyol ZAnw HAAL dAdsly] $te] 18O
F24 KS B ISOM373(A8 44- ved 94 &F
Aekazkel AHed HAxhg olgste s8I
S ARl diEoR AgEHE A &
o] AL A ¥ gHoE SYPHAck IejEz
B AR Adk A Agel Auprt 71Ee 84
el AF A £330 A A A= EET
A Ul oz g3H Fm 7EE A%
t} E3] B QoM Yzle] FAol g7 whizel

e

2o

sh2aflo| My B EE|X] M4 M2, 20114 69



6 use-

sl g

Table 3 ANOVA for tensile strength about welding parameters

Degree

Factor Sum of square of freedom Mean square FO F(0.05)
Angle 965411.31 2 482705.65 2.08 3.13
Power 148690874.37 2 74345437.18 320.72 3.13
Speed 65233146.06 2 32616573.03 140.70 3.13
Angle x Power 996111.47 4 249027.87 1.07 2.51
Angle x Speed 422105.34 4 105526.33 0.45 251
Power x Speed 18646566.93 4 4661641.73 20.11 251
Angle x Power x Speed 1758982.79 8 219872.85 0.95 2.07
Error 12517368.32 54 231803.12
Total 249230566.59 80
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Fig. 9 The shape of test piece.
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Fig. 10 Result of tensile test.

(a) Fracture at weld of HAZ

(b) Fracture at interface

Fig. 11 Fracture types after tensile test.
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