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Spot Weldability of Cold Rolled High Strength Steel Sheets

Yoshiki TANAKA, Shingo NOMURA, and Ichiro KOKUBO

Synopsis:

The acceptable welding current range for nugget formation and mechanical strength of welded joint
have been studied in relation to tensile strength and electrical resistivity of steel sheet, and electrode

force in welding.

The lower limit, ;o (kA), of welding current for nugget formation and the upper limit, Jypp(kA),
for avoiding expulsion decrease with the increase in tensile strength of steel sheet, in which the upper

limit decreases more remarkably than the lower one.

The decreasing tendency is well explained in

terms of tensile strength, TS (kgf/mm2), and electrical resistivity, p (u-2cm), of steel sheet as “in the

following:
I,w=9.50—0.0307"S—0.060 o
I,pp=11.27—-0.03275-0.08l p

Tensile shear strength and cross tension strength of welded joint increase with the increase in tensile

strength of steel sheet.

The increment of cross tension strength is smaller than that in tensile shear

strength. Cross tension strength appears to be largely affected by hardness distribution across the heat
affected zone, which is influenced by chemical composition of steel sheet.
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Table 1. Chemical compositions, mechanical properties and electrical resistivity of steels.

Chemical compositions (wtg5)

Mechanical propertics

IR - . Electrical
Steel YS TS ElL resistivity
o] Si Mn P Nb (kgf/mm?) (kgf/mm?) (%) (#Q-cm)
A 0.04 0.0 0.28 0.006 o 21.2 3.3 46.6 13.1
B 0.06 0.02 0.37 0.092 25.4 39.2 39.5 15.1
c 0.04 0.55 0.28 0.006 30.5 42,5 36.7 20.4
D 0.06 1.03 0.39 0.016 33.6 47.4 36.5 28.3
E 0.09 1.44 .55 0.010 0.052 44,6 56.5 30.5 34.2
F 0.10 0.55 1.61 0.011 0.055 43.5 58.5 27.3 29.0
G 0.62 0.22 0.75 0.010 35.0 52.7 23.8 16.7
H, 0.05 0.02 0.28 0.014 58.0 60.2 6.8 13.2
H, 0.05 0.02 0.28 0.014 28-6 32,7 47.0 13.1
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Fig. 1. Effect of welding current on tensile shear strength (TSS) and cross
tension strength (CTS). (typical examples)
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Fig. 2. Reationship between tensile strength of
base metal and limting currents.
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Fig. 3. Effect of electrode force (E.F.) on various
limiting currents.
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base metal and acceptable welding current range
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Fig. 5. Effect of tensile strength of base metal
on tensile shear strength (TSS), cross tension
strength (CTS) and button diameter after fracture.
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Fig. 6. Effect of electrode force on tensile shear
strength (TSS), cross tension strength (CTS) and
button diameter after fracture. (typical example)
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Fig. 7. Relationship between electrode force and
indentation of spot welded joints in various steel
sheets.
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of fractured welded joints.
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Fig. 8. Relationship between tensile strength of

base metal and limiting currents.
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Fig. 9. Relationship between electrical resistivity
of steel sheet and limiting currents. :
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