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Abstract

With the development of surface roughness textured steel for automotive body-in-white assemble, one of
key issues is to understand the role of the surface roughness in textured steel sheets. To investigate effect
of surface roughness on weldability in prepared steels, electrode force was varied. Steel sheets (T-H) with
high surface roughness (Ra = 1.94 um) reduced electrode life. It was attributed to the higher contact
resistance at the electrode-sheet interface in the presence of the high surface roughness. The increased
electrode diameter decreased current density, therefore reducing weld electrode life due to smal weld
button size. When an increased electrode force was used, a significant increase in the electrode life was
observed in welding of high surface roughness steel sheet. This study suggested that contact resistance at
the electrode-sheet interface was the dominant factor, as compared to the sheet-sheet interface for
determining electrode life in welding of surface roughness textured steel.
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Table. 1 Chemical compositions of base metals

(unit: w%)
Ti . B
C Si | Mn | P (ppm) Ni | Mo (pprm)

Chemical

.. 0.002/0.060.51|0.047] 100 [0.071/0.034] 5
compositions

Table. 2 Mechanical properties of base metals

Tensil
Yield strength stfjr?;til Elongation
kef/mm® %
(kgt/mm’) (kef/mm?) %)
Mecham.cal 16.7 6.3 45
properties
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Table 3 Surface roughness of surface roughness
textured steels (unit: xm)

E-L E-H T-L T-H

Ra 1.44 1.55 1.41 1.94

Electrode force:3kgf
Current : 10A
Il Contact resistance

0.0 0.2 0.4 0.6 0.8 1.0 1.2
Contact resistance (mQ)

Fig. 1 Contact resistances of surface roughness
textured steel after cleaning
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Fig. 2 Surface roughness profiles on contact
surfaces of T-H steel compressed between
flat and spot weld electrode ; (a) electrode
force 250 kgf, (b) electrode force 300
kegf-nserted figures are enlarged surface
profiles of indented areas.
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Table 4 Welding parameters for weld electrode life
test of surface roughness textured steel

sheet
Weld Weld Hold | Squeeze | Water
. . . Current
Force Time Time time |flow rate (KA)
(kef) (cycle) | (cycle) | (cycle) |(# /min)
250/300 13 5 20 8 10
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