i g 3

% & 8 Vol 83 (1997) Nol2

AZIBIERERICZBIRDIEE L CDIERE

&I - R ORI - A FERS2 - HE S - D {RIR

Structure and Performance of Polyester Films Having High Melamine Concentration in the Surface

Hivoshi Kanai, Magonovi Nacase, Masahivo Fura, Takeshi Hamapa and Toshio Koke

Synopsis :

Structures of polyester films having high melamine-formaldehyde resin (MF) concentration in the surface were
investegated by X-ray photoelectron spectroscopy, Fourier transformation infrared spectroscopy, and high frequency
grow discharge spectroscopy. In films in which methylated MF enriched in the surface, MF concentration had a
gradient from the surface to the interface with primer film. This structure of the film gave excellent stain resistance
and excellent formability because of high MF concentration in the surface and low MF concentration in the bulk of
the film. A mechanism proposed in the previous paper seemed correct from the film structure. In films in which
butylated MF enriched in the surface, MF concentration was very high only in the surface of the film and constant in
the bulk. This structure gave excellent stain resistance because of high surface MF concentration, but not so good
formability. Butylated MF seemed to be enriched in the surface of the film because of low surface tension compared
with that of polyester resin or solvents in paints. In combination of methylated MF and non-neutralized catalyst, the
film had uniform MF concentration through the depth. This film didn’t show good formability and stain resistance

because of both low surface concentration of MF resin and uniform concentration of MF resin in the bulk.
Key words : prepainted product ; surface and phase analysis ; melamine enrichment in film surface ; X-ray photoelectron spectros-

copy ; grow discharge spectroscopy ; FT-IR.
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Table 1. Depth in measurement of FT-IR.
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Fig. 1. Nitrogen concentration in the surface of

films measured by XPS.
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Fig. 2. Melamine resin enrichment degree near the
surface of films measured by FT-IR.
[ ]; HM-AN,+ ; HM-S, O; B

21

x5 3 EE R LR ORE L 2 ORE

WHIR L T F bR T I URIE L OMlAG DY T b, Bk
BOHHRE LICL S Y7 Fvik 2 7 I UIRORE~ DR
DR T b 2 L RRERLTC,
3.2 FT-IRDAIEHESR

Fig.2 4z, FT-IRT®ERH» LS 1. 2ymfHEE TO
A5 3 B DIBLEERN E NI RERT ., A F X
SIUMMRE T I CTHMLICME L ZAADEIIEE
(HM-AN) 21k, X7 3 g OIRLE IR BEO R 8
TE, WEC»> TR Z->TwT, A7 I BIED
TRALEE Byes (dp) 135 60.3ymDIES T 4 LI L, KH»
61.2umDE AT H2.8E D7 H KE

AF bR Z R ‘/ﬁ]‘ﬂ"‘ffﬁﬁbf b, RIS T2 il
2 e 1284 (HM-S) (2 7 I THHIL i 2

A, 253 /ﬁ-ws@?;%m%{b%é {, BEER

!:ﬂJLfl 5, KD 561.2ymDESTIX1.2¢, 1A
{Tgn T b, KAMETRRX 7 I VEBEE» S
DD, ¥EH»61.2umE YECE AT, 27 I UHE
DREBEIITERTDO RS I UBIBBEELRICTH 5,

TFALRA S I UBIIE R CICA(B) LI, A5 I VIg
AL O R 60.3mDES TIX2.4L > TV T,
Dl b TFALA T I URBIEMIRILL T3, L2 L, &
PERE T, 2 DT F bR 5 3 EIRIEE LSRR O
IR E ko TwT, TOZERPMLE-7 IV E
AFnAb A7 IR R AL IHELRBERICTH
¥, ZOREEFETIE, RE»LHFES1.2¢mdD A
Rz Mg, FhiD 61 2umE TORDPHD 2R b v
Thsr, &> T, BFERHED X 7 I UEEEOBILE L E L

2L, EENIBD AR P VB Z OMEBR R T
B,
3:3 HEMGDSHAERER

Fig. 3 12 RIKGDS TR D 1o P O ER

:

=12,

ANBREDERS

05
0.45 -

0.4

N/AC+O+N)

0.35

0.3 1 ] 1 1 1

0 100 200 300 400 500 600
Time (sec)
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Table 2. Structural characteristics of films and performance of prepainted steel sheets.

Content Structurai charactristics of films Performance
No XPS FT-IR High frequency GDS Stain | end
MF resin Catalyst resistance
. N . abili
Nitrogen MF resin Nitrogen rating 1) ility
C
Hiahl High on::aec;ter::lon Concentration gradient
HM-AN] 9 Neutralized | in the g from the surface 3.5 oT
methylated from the surface
surface to the interface
to the bulk
Low Averaged Averaged
Highi Non-
HM-S methg l:te d neutr:lrllze d in the concentration concentration 1.5 1T
y surface near the surface through the film
. High only near the
High Sl concentration
Highly Without 9 ight surface and averaged
B in the gradient 3.5 3T
butylated catalyst concentration
surface near the surface
through the film

1) Black oil-based marking ink was drawn on the paint film of the specimen. After the specimen was left to stand at 20 C
indoor, it was wiped with ethylalcohol and visually examined to determine the degree of the stain.
Rating: 4; without stain, 3; slight stain , 2; remarkable stain, 1; same as before wiping
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Fig. 4. Effect of PMT on nitrogen concentration in
the surface of films measured by XPS.
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