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Surface Properties Control of Pre-Painted Steel Sheets
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Synopsis
e s

The surface of the polyester-melamine cured film (we used melamine in butyl-, methyl-, methylol-, and imino forms
as different functional groups) was analyzed by X-ray photoelectron spectroscopy (XPS) and surface melamine content
was measured. The results indicated that the surface composition of the cured film depended on the difference in surface
free energy between polyester and melamine resin. Buty! melamine, which has a lower surface free energy than polyester,
was enriched on the surface of the cured film. On the other hand, methylol and imino melamine, which have a higher
surface free energy, hardly existed on the surface.

Surface properties, such as stain resistance and adhesive properties, were capable of being controlled by the surface
melamine content. Since solvent and pigment included in the marker ink could not easily be diffused from the surface
of cured film with higher surface melamine content, stain resistance improved with increased surface melamine content.
Melamine resin on the surface had a negative influence on the adhesive properties. Therefore. adhesive properties

improved with decreased surface melamine content.
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Fig.1 Structure of four types of melamine

2-2 XPS #75E
XPS 2~ h Vi3, VG ESCA 3 MK IEEEFS
eHEE % Al CRIE L7z, X ARSI, AIK o (ho=1486.6

ev) AL, 7554 FIHED Au b f,,EETINLX
—% 83.7 eV (HEIE 1.25 V) & UTRIE L7z, BIEITHE
BICHBID, Fr—VT v THBERELLDT, TD
MIEIZETEEE R, Aud f, DRERTRNVX—% 83.7
eV & LTHRIELR, v4bb, RKYZATFIEED C-H
D CLlsfERTANT—% 284.7eV & LTHIIEL 72 80
FHED SONEFEUA 613, 3008 70L&
DEEOMHIES 3 Asind i3, Ashley?ic & 3R =F L
T C 1 s DIEFHIEEELE T HHATE A DFTEME 4 nm
FHWBE, §=30°DK: 6 nm, §=70°DKF 11.3 nm &
EINSD,

FEHHIT, XPS 227 D E— 7 EHES» 5, KIS
T OEHEL,
ZA/SA
34/S

22T, G3TE ADETEE, 3tRio—-7H
FEOREE, SI3TCR | OMHREMRICTH 5. BRI
iR, C1si31.0, O1lsid2.6], N1six1.71%
FAva 7z,

Ci=

2-3 PERERE
2-3-1 REBHRIRIF—

FHEHZANLF—E, KYZZATFVRUIAT 3 1lE
% N2 200°C Thgh&r i S C/ER L7-BIERE O7KE
BT —5 25, NOERAWTEHE L

X {1+cosh)*?
e v (1)
fHL,
6 - b
ye - BRI DREAHZ AL X —
v | TR OK) DFRE B HT AV ¥— (73 dyn/cm)
¢ - BEEMEREE(=1)
BiAONZER, BARFHREEANEREZ AT,
NIRRT 1 9 CRIE L7z,
2-3-2 MWhE%kit
WEER iy Y 7 4 X CHE L, 24 RRIGE
BLy )N LARRAEE—ETRERY, BFELR
2V 74 o XHENE BRI TRMEL 72 E&ITiH 2
BARTHFMERIT L L, WEMORZEEZHTERER
B& Lz
2-3-3 B
BEGRIRY ~ 7 V% 25 mmX 150 mm B0, B
I3 L35y 7E25mm i LT, 2 RERBAIRIET
) L— P RIEERE BV TN A A% EIET1H
Rk L7t T Sugeestea e 17 - 72, T BB, X
PERSRMNELA v X b o o BUTRE REBMEBIC &L - T, JE
BE 23C, F3EEE 50 mm/min TiT -7z,




3 FBERSSUEE

3-1 XPS [CLDEREOREDH
2RISR ZZATIN—A T 3 AERBIERED C 1 s
B FR~T FNVEIRT, 284.7eVOE—213C-HE
4, 287.0eVHOE—213 C-0, C-N, C=N #4A, 288.7
eVAOE—21d C=0fHAERLTWS, '

Cls Cls
C—H
9=30" LC—N C=N 6="170°
¥ ,C-0
2 PMX PMX
g
E
o
2
3 PML PML
PI ’ \
. PI
C=0
tr by s bea g iy Ll b rrnda gty
280 290 280 290

Binding energy (eV) Binding energy(eV)

EFLE EBEREOXPSDCI1s ANRINL
Fig.2 Cls spectra for the surface of clear films
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Fig.3 Content of melamine resin in the surface of clear films
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Fig. 6 Effect of melamin type on stain resistance
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