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A Study on the Spot Weldability of Automotive Steel Sheets
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Abstact

The spot weldability of coated steels for automobile has been investigated. Coated steels of
SPC-Zn DC, SPC Zn-Ni SC, SPC Zn-Ni DC, SPC Zn-Fe DC and OCCS were welded under
different conditions of welding current, force and time. Coating thickness at the welded surface
was reduced as increased welding current. Tensile shear strength(TSS) and cross tensile
strength (CTS) were increased up to expulsion began, then dropped as increased current.
Optimum conditions of welding force and time were different, however 200~250kgf and 15~
20cycle were optimum for coated SPC (Steel Plate Cold). Weldability lobes were measured for
each coated steel and they showed narrow range of working welding current. The organic
composite coated steel (OCCS) had the highest current to get 5 nugget size and narrowest
working welding current range.
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Table 1. Chemical composition of steel sheets

Elements C Si Mn P S Ni Al Fe
SPC Zn DC 0.004 0.022 0.144 0.011 0.011 0.025 0.045 Bal.
SPC Zn-Ni SC 0.011 0.017 0.076 0.001 0.001 0.038 0. 040 Bal.
SPC Zn-Ni DC 0.012 0.013 0. 066 0. 001 0.002 0.037 0.022 Bal.
SPC Zn-Fe DC 0.019 0.024 0.155 0.011 0. 009 0. 066 0.121 Bal.
0CCS 0.010 0. 040 0.110 0.012 0. 004 0.037 0.022 Bal.

Table 2. Mechanical properties and coating conditions of steel sheets

Properties Thickness Coating T.S. Y.S. Composition
Steels (mm) Wt. (g/m°) (kg/mm’) (kg/mm’) of Coating (%)
SPC Zn DC 0.7 20/20 32.0 17.5 100Zn
SPC Zn-Ni SC 0.7 30/0 27.9 16.4 10. 5Ni
SPC Zn-Ni DC 0.7 30/30 28.4 15.9 10. 5Ni
SPC Zn-Fe DC 0.7 40/40 29.6 14.6 10. 5Fe
0CCS 0.7 30/30 31.0 14.0 10. 5Ni
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Fig. 1 The effect of welding current on the coated

thickness of SPC Zn-Ni DC (welding
condition : 200kgf, 18cycle)
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(a) 7.7kA

(b) 8.8kA

(¢)9.3kA

Photo 1. Cross section of spot weld zone under
welding current of (a) 7. 7kA, (b) 8. 8kA,
(c) 9.3kA at 200kgf and 15cycle of SPC
Zn-Ni SC
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Photo 2. Macrostructure showing expulsion at the
edge of weld zone of SPC Zn-Ni at
welding condition of 9.6kA, 18cycle and
200kgf
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Fig. 4 The effect of welding time on TSS of SPC Zn-
Ni SC and SPC Zn-Ni DC and SPC Zn-Fe
DC (welding condition : 8. 5kA, 200kgf)
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Photo 3. Cross section of spot weld zone under
welding time of (a) 10cycle, (b) 15cycle,
and (¢) 23cycle at 200kgf and 9. 3kA of
SPC Zn-Ni SC
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Table 3. Summary of optimum welding current at
welding time of 15 cycles and electrode

force of 200kgf
Sheet Steels |Min. Current(A) |Max. Current(A)
SPC Zn DC 7500 9100
SPC Zn-Ni SC 7500 9300
SPC Zn-Ni DC 8000 9200
SPC Zn-Fe DC 7100 9200
0CCS 8100 9200
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