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Fig. 1 (Color online) (a) Outline of XPS measurement principle.
(b) An example of the XPS result for the Aluminum surface.
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Fig. 2 (Color online) A SEM image of fluorocarbon polymer coat-
ing on metal substrate.
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Fig. 3 (Color online) Concept of the etching of metal layer in ac-
tual products.
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Fig. 4 (Color online) Surface SEM images of (a) Product where

the metal layer was etched with Ar ion beam. (b) Sample
fabricated by the developed technique in this study.
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Fig. 5 (Color online) Outline of the technique of sample fabrica-
tion developed in this study.
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Fig. 6 (Color online) Comparison of Laboratory XPS and HAX-

PES.
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Fig. 7 (Color online) (a) (b) Cross-sectional TEM images of Fe/
FEP samples (baking only and baking with electron irradia-

tion) (c) Scheme of the HAXPES measurement.
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Fig. 8 (Color online) EDX line scans across the Fe/FEP interface
of the samples ((a) baking only and (b) baking with elec-
tron irradiation).
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Fig. 9 (Color online) HAXPES spectra (C 1s, F 1s) of Fe/FEP
samples (baking only and baking with electron irradiation).

] VFe

o
8
®
1 0.
pil
H_,
[
R
—BER+ ETFRESN
% 72 70 708 706 704

Fig. 10 (Color online) HAXPES spectra (Fe 2ps/,) of the Fe/FEP
samples (baking only and baking with electron irradiation) .
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Fig. 11 (Color online) Possible mechanism for the improvement of

Fe/FEP interfacial adhesion with the electron irradiation.
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Development of an analysis technique of chemi-
cal bonding states at the interfaces of metal and
coated polymer

Yugo KUBO Sumitomo Electric Industries, Ltd.
1-1-3, Shimaya, Konohana-ku, Osaka 554-0024, Japan

Abstract We established a technique to analyze chemical bonding states of the ‘‘buried’’ interfaces be-
tween metal substrate and coated polymer using hard X-ray photoelectron spectroscopy (HAX-
PES). To realize the analysis, a unique sample fabrication technique was developed to control the
thickness of metal layer to 20 nm. The analysis technique was applied to revealing of chemical
bonding states of the interface between metal substrate and fluorocarbon polymer, which is very
important in many fields including sliding parts in automobiles, with the morphological observation
based on transmission electron microscopy. As a result, it is cleared that interdiffusion and the for-
mation of chemical bonds between metal, oxygen, and carbon atoms at the interface play an im-
portant role in the interfacial adhesion.
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