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Abstract : There is a strong industrial demand for the development of light-weight vehicle to improve fuel efficiency
and dynamic performance. The effective method of achieving the weight reduction is to use low-density materials such
as aluminum and magnesium. In applying these materials to the vehicle, it is often required to join dissimilar materials
such as aluminum and steel. However, conventional joining method, namely resistance spot welding cannot be used in
joining dissimilar materials. Self-piercing rivet(SPR) and adhesive bonding is a good alternative to resistance spot
welding. In this study, the impact test of double hat-shaped member made by resistance spot welding, SPR and adhesive
bonding was performed. As a result, various parameters of crashworthiness were analyzed and evaluated. Also, the

applicability of SPR and adhesive bonding as an alternative to resistance spot welding was suggested.
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Photo. 1 Specimens for the crush test

Table 1 Mechanical properties of specimens ‘

E(GPa) Y.S(MPa) | T.S(MPa)
SPCEN 206 250 410
A15132-T4 70 117.2 195

Table 2 Properties of Plexus MA 822

Two part methacrylate
25°C, 15-20 min
18.6-20.7 N/mm’
20-22.7 N/mm’

Chemical type

Cure method
Shear strength(ASTM D1002)
Tensile strength(ASTM D639)

AA B A9 HAA e} 275} Ao Y
A7} ek B AFol s AP} WS 949
7273 3} Al 9] H&A] Q1 methacylate Al 2} o] &
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Fig. 1 Dimensions of specimens
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Fig. 2 Force-displacement curve of each joining method

Photo. 2 Deformed shape afier the crush test
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Table 3 Experiment results

Materials Joining method Absorbed energy(J)  Mean crush load(kN) S.E.A(J/g) Deformed length(mm)
SPCEN
- Spot weld 2848.51 26.62 : 3.26 107
SPCEN
SPCEN SPR 2900.99 18.30 4.88 158.5
Al 5J32-T4 Bond 2541.06 18.45 428 137.7
A dagrez FiviA, FF dHeks, @ S AR T AR G5 Uk ol ZE
AEFY Frolux L APHL WYY Lolg s ol B AR A4 AR AIPYOZ SEAR
7 4499l BTgo s Jehit. o AP AgHole Aede As
SPR 2] 488 + & Aol Bodt)
& 4oL x|
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Fig. 3 Absorbed energy vs. joining method
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Fig. 5 Typical failure modes of SPR joint; (a) rivet tail
pull-out, (b) rivet head pull-out, {c) substrate failure
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failure, (b) transition failure, (c) interfacial failure
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