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Corrosion-Resistant High Strength S20C Element Riveted
Al5052-SPFC980Y Steel Joints by Resistance Element Spot Welding
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2 % o] A= electric resistance element spot welding Z2ZAAE T=Usto] GF2ulE F-FH o] HAgt
29| 7148 Zx 9 yWAGS FAZI7] Al 3=t SPFCI80Y &3t Al5052-H327F 242k RA 22X A8
R, S20C 8L Yl elementEXN 23 F20] FHo & FEEH, Al5052-H320] A7) AF A% &3S A6l
28y =0 6.5 kA9 AR 250 kef/cm?9] 7I¥go g HE At 1 d3h, 229 S20C elements AF 83
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AR 7NAA Fr @ B A=e] disf AAHCE EAEGoH, o] TFL S5AEET ofvzt, A HHEA
HE/uEE5A Amole 48 2 4 7] qiol, A A FFste Fit Ve & 2 4 Aok

Abstract This study examined the mechanical strength and corrosion resistance of a dissimilar joint with
an aluminum alloy and steel by resistance element spot welding. SPFC980 steels and Al5052 alloys were
applied as the base materials. S20C steels were assembled on Al5052 for the riveting element before the
electric resistance welding process. The SPFC980-S20C riveted AlI5052 was welded at a 6.5 kA current
and 250 kgf/cm? As a result, the engraved S20C elements formed unstable nuggets after the spot welding
processes. In contrast, in the embossed S20C elements, exceptional mechanical properties, such as
robust corrosion resistance and fatigue resistance, were obtained by structurally sound joints. The
correlation between the microstructure and mechanical properties were examined by microstructural
investigations and FEM simulations. The corrosion reliability of element spot-welded SPFC980-Al15052
dissimilar joints was investigated systematically.
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Fig. 2. Schematic sketch of AlI5052-SPFC980 steel dissimilar joints. (a) 3D modelling and its material assignment
(b) top view image and dimension and (c) cross-sectional image of different S20C element geometries
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Table 1. Chemical composition of base materials

Material Chemical Composition(%)
Si Fe Cu Mn Mg Cr Zn
Al5052-H32
0.25 | 0.40 |0.029 | 0.027 | 2.392 | 0.183 | 0.002
C Si Mn P S
SPFC980Y

0.109 0.942 2.192 0.014 0.001
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Table 2. Mechanical properties of base materials

Material Ultimate Yield Elongation
aera (N/mm?) (N/mm?) )
Al5052-H32 234 184 11
SPFC980Y 1,046 656 17
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Fig. 7. Numerical calculated results of bonding
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