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Development of eco-environmental Aluminium Fuel Filler Neck
using Laser welding
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Abstract

Nowadays, the automobile manufactures make a great efforts to reduce manufacturing cost, body weight and to develop
eco-environmental parts in order to be more competitive and solve global warming, For these reasons, materials of
automobile’s parts are changed over from general carbon steel and stainless steel to plastic and Aluminum. And, laser welding
technology is introduced to apply welding between aluminum parts. In this paper, the data of laser welding parameters
is collected through lots of the experiment according to the material, welding speed and laser power to apply laser welding
in Aluminum fuel filler neck assembly.

After manufacturing prototype of aluminum fuel filler neck, vibration durability test, tensile strength test and salt water
test are applied to verify product’s satisfied function.

Key Words : Laser welding(#]o]# £4), Aluminum Fuel filler neck(&Fuls A8 353), Eco-environmental manufacturing
technology(218H4 A z27]%).
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Table 1 Chemical composition of A3003 k

lement
Mn | Fe | Mg | Cu | Si | Zn | Ti | Al
Material
A3003 1.0 | 0551033 |0.13 | 0.10 10.005| 0.02 | Bal.

Welding direction

2.0mm l.2mm

Fig. 2 Configuration of test specimen and analysis area
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Fig. 3. Laser welding system for test

Table 2 Welding parameters for experiments

\ Fixed parameter
NO.

(Variable parameter)
[1]
[2]
[3]
[4]
[5]

35 kW

3.0 kW 3 to/min

3.5 kw

0.5 keflem®
1.0 keflem®
1.5 kgflem®
2.0 kegflem®
2.5 keflem’

2 m/min
3 m/min

2 m/min
3 m/min
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Fig. 7 Experimental equipment for vibration durability test

Table 3 Experimental conditions for vibration durability test

No.| Frequency | Method Force Contents
2
15Hz | Dwell =19.6m/s” [2gn(G)] 3% #1: NES Spec.
(X-Axial Direction) |_ X_direction:
+19.6m/s” [2gn(G)] | 300,000 cycles
| BHe IPwell G Aial Direction) - Y-direction:
R 150,000 cycles
154z | Dwell i24.5m'/s [2.-531?((})] - Z-direction::
(Z-Axial Direction) 800,000 cycle
2
15Hz | Dwell £39.2m/s" [4gn(G)] 3 #0: Accelerating
(X-Axial Direction) Spec.
+39.2m/s” [4gn(G)] |- X-direction:
15tz Dwell |y 4 sial Direction) | 600,000 cycles
2] .
- Y-direction:
49, 2 300,000 cycles
15Hz Dwell 9()@8 [Sgn(G)] - Z-direction:
(Z-Axial Direction) '
1,600,000 cycles
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Table 4 Results of vibration durability test

No. Expeltir.nent Accelerzation Velocity | Displacement
conditions [m/s] [n/s] {mm]
é?ﬁ;’fz D[l";f;fi}) 19.5988 | 0.20795 | 44130
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pewie] R e
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F e e e

(b) direction #2

(a) direction #1

Fig. 8 Experimental equipment for tensile strength test
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Fig. 10 Experimental conditions for salt water test

Table 5 Results of salt water test

Comparative part

Part [1] | Part [2] | Part[3] (Steel) [4]
Before | 29.25g | 98.33g | 81.70g 72.67g
After | 29.23g | 98.30g | 8l.64¢g 71.06g
Change| 0.02¢ 0.03g 0.06g 1.61g
Ratio | 0.068% | 0.031% | 0.073% 2.215%
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