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A Study on Automotive Head Lamp Design Using Layers Concept
and Prototype Production by Welding on Dissimilar Materials

Jung Hyun Lee”

Jl Abstract {

Decreasing products lifecycles and increasing consumers desires for quality and design make the automotive industries
try to reduce time for developing new designs. In order to reduce developing time, I have designed head lamps, which
are really important to have an effect on brand identities and images, using layers concept that is one of the international
automotive design trends by alias and photoshop, and produced prototype by RP

To assemble the produced prototype to the body and manufacture the frame to exterior modelling efficiently, I have
studied on joining dissimilar materials of aluminum alloy that can make the prototype lighter and stainless steel, which
is good for corrosion resistance by using laser beam. These materials were welded for finding the optimum joining
condition and evaluating the soundness of joining zone. The joining was performed under the condition of laser power
500, 550, 575, 600W and 11~14Hz. In this study, the suitable joining condition between aluminum alloy (Al 2024)
and stainless steel (STS 304) can be obtained at the laser power 575W and frequency 12Hz.

Key Words : Rapid prototype(Zi<; %), Head lamp(H 25, Design(t]AF]), Dissimilar joining(0}274]3}), Automotive(RFE-2D),
Tensile-shear strength(¢1% ATh}E)
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Fig. 3 Head Lamp Design Proposals by using Photoshop
and Alias 3D CAD Program

Fig. 4 3D Modelling using Alias 3D CAD Program
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Fig. 6 Painting Prototype and Producing Indicator using
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Fig. 7 Producing Exterior Modelling Frame

Table 1 Chemical Composition of Aluminum

Chemical Composition(wt%s)

Al 98.9 Ti 0.0287
Si 0.52 Pb 0.0166
Fe 0.415 Ga 0.0145
S 0.0555

al 0415 Cu 0.0105

Table 2 Chemical Composition of Stainless Steel

Chemical Composition(wt%)

C 0.052 Si 0.689
Mn 1.09 Ni 7.813
P 0.0189 Cr 17.561
S 0.0002 Mo 0.114

Table 3 Mechanical Properties of Aluminum Alloy
and Stainless Steel

Mechanical Properties
Material Yield STt::gl;] Elongation
MP %
LU I, )
Al 2024 78 186 20
STS304 205 431 25

QNATHSTSIN) L2 AHHL] A7) ZHF 125x25%0.6mm
ofch. HERAL W o|FAA HeHE 2o 4R
Haro] B7] AFsHs 2472 A

2 AgelA AH4E oA 2% 500~600W, H
£ 22 .5ms, F0p SR 11~14Hz01 4 AR} F5
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Fig. 9 Hardness Distribution of Stainless Steel
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Fig. 10 Photomicrograph Showing Stainless Steel
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