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Abstract

In order to investigate the effects of microstructure and surface oil film on the welding
spatter in Zn electroplated steel, Zn electroplated surface and layer structure with USS-P
addition was observed using XRD, XPS and optical microscopy. Wettability of waler drop on
the Zn electroplated steel surface was measured using Z.Mei model. (il absorption test was
carried out using oil pen. Morpholegy of spot welding and spatter with USS-P addition, ap-
plied current, and oil-spray or oil-without was observed using SEM and optical micrescopy.

Surface morphology of Zn electroplated steel showed finer structure as USS-P content in-
creased. Wettability and oil absorbability on the Zn elecireplated surface decreased with in-
creasing USS-P content. Size of welding trace increased and spatter occured arround the
welding part as applied current increased, whereas spatter disappeared as US5-F content in- '
creased and disappeared in case of oil spraying on the Zn electroplated surface.
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Fig. 1 SEM rmcrographs of zinc-electroplated stesl surface with USS-P addition. {a) without
addition (o} 0.06ml/t (¢} 0.08ml/ {d} 018ml/1 {2} 030ml/ {(f) 0.50mi/|
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Fig, 3 XPS spectra of zinc-¢lectroplated stesl
surface with USS-P addition. {a) without
additon (b} 008mi/1 (¢} CI0mi/ {d) 0.20mi/
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Table 1. Water drop wettability on Zn-electroplated steel surface.

Samples Measured £ values

(USS-P, wetting hi{mm) R(mm) L{mm} sin 8=(L/2)/
ml/D angle (&) R

without 185 1.0 40 5.5 434
0.05 17 0.9 5.0 7.0 444
0.08 19 1.0 35 5.0 455
0.10 26 L5 5.5 8.0 46.6
.12 23 1.2 5.0 8.0 53.1
0.156 24 1.2 5.0 8.0 53.1
0.20 32 1.5 2.0 8.0 53.1
0.30 32 1.2 4.0 8.5 54.1
0.50 30 1.5 50 8.0 53.1

* Z.Meimodel ; (L/2)*+ {(R-h)*=R?
R =Mﬁi_ff_ sinf = —L’—R/—Z— = ‘L}%Z_ifl}f

Fig. 5 Abscrption appearance of oif pen ink on zinc-electroplated steel surface with USS-P
addition. {a) line pattern of 0.08ml/l USS-P (b) point pattern of G.0Bml/l USS-P
(¢) line pattern of 0.15ml/l USS-P (d} point pattern of §.15mi/t USS-P
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Fig. 7 The distribution and number of spatter after projection weld of zinc-electroplated steel as
varigus USS-P addition,
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spatter7t Be] WA EY USS-Prt Z7l5hd 9.9 S
& Eﬁ_fﬂ‘ 759l spatterg o] WAE gk B oz 109505 Zaaga a3z o

HlA YLz s en old A= yurh



22

SHEBFE A0 15 1997

i
ret

o s

. Masaru Sagiyama, Akira Hiraya and Tsutomu

Watanabe : ISLJ, 77 (1991) 251

. Kazumi Nishimura, Yasuhike Miyoshi and

Takashi Hada : IS1J, 73 (1987) 142

. Seijun Higuch © Toshinori Mizuguchi, Ken-

ichi Asakawa and Toshinori Katayama :
IS, 6 (1990 123

. Kimita Hayashi, Yoichi {to, Chuichi Kato

and Yasuhiko Miyoshi : IS1, 77 (1991) 264

5. @Ed ol Ee-myiAe, 2&7 (1995)
193

8. Z. Mei, A. J. Sunwoo and I Collier | J of
metals OM., 22 (1987) 1835

7. Ref.5: 54

8. Y. Ohmori, and K. Nakai : ISLJ, Vol. 33 (1993}
1156

9. J. Mackowiak and N. R Short | International

10.

Metals Reviews No. 1, (1979} 1
Roland Gouel : Galvatech'9s
Proceedings, (1995) &7

Conference



