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2025. To improve fuel efficiency, the weight of automobiles is being reduced by
using lightweight material such as aluminum or magnesium alloys for the body,
developing molding and machining technologies, and optimizing the shape of
existing parts. Body weight reduction is the most efficient way to reduce the
automobile weight, thereby saving fuel by maximizing the engine efficiency.

SPFC 590 High strength steel can also be used to save weight, as it can be made thinner, and
Resistance spot welding therefore lighter. Herein, the welding characteristics of SPFC590 1.2 t steel were
Waveform analyzed. The quality of the resistance spot welded part was predicted by
analyzing the dynamic resistance pattern.
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Fig. 1 Schematic drawing of the specimen (unit: mm)

Table 1 Chemical composition and mechanical properties of the
investigated base metal

Wt (%) Tensile | Yield Eloneation
strength | strength 0%
C|si|Mn| P | S |pa|away| P
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Table 2 Welding condition

Variables  (Minimum value| Maximum value | Increase value
Current [kA] 4 8 2
Time [Cycle] 15 25 5
Force [kgf] 300
Surface
breakdown
First Nugget growth
melting mechanical collapse

Expulsion

Temperature
increase

Dynamic resistance

\

-

Asperity
softening

Welding cycle

Fig. 2 Dynamic resistance curve and it’s physical meaning
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Fig. 3 Schematic diagram of the conventional secondary dynamic
resistance monitoring system
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Fig. 4 Relationship between tensile shear strength and nugget size
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Fig. 5 Nugget formation of various welding conditions
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