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The Effect of Fractal Dimension of Interface Appearance on the
Adherence of Enamel Coating / Base Metal

LI Xin-mei, WANG Yong, LIWen-xi, HAN Tao

(Department of Materials Science and Engineering in the College of Mechanical and Electronic Engineering University of
Petroleum Shandong 257061 China)

Abstract : In this paper, the surface morphology and fractal dimension of the base metal after different pretreatments were

studied. The fractal dimension and adherence of interface of enamel coating/base metal after reaction were also analyzed.

Compared with the falling ball impact test, the final result showed that the surface fractal dimension of sample after sandblast

derusting was the biggest, the interface fractal dimension of fabricated enamel coating/base metal was also the biggest and

the adherence was excellent.
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Table 1 Chemical composition of base metal Q235

Cc Si Mn S P

0.17 0.25 0.47 0.018 0.007
w/%

2 (%)
Table 2 Components of enamel

Na,O A|203 B,03 SIOZ MnO, MoO; WO, NiO

22.32 7.08 1471 31.26 011 185 5.03 1.0
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Fig.1 Cross-section morphology of the steel-enamel
interface and graph of the double-logarithm relation of
corresponding  border curve (a) Metallograph of
cross-section morphology of the steel-enamel interface (b)

Graph of the double-logarithm relation
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Fig.2  Cross-section morphology and fractal curve of

interface of sample burnished by sand paper
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Fig.3  Cross-section morphology and fractal curve of

interface of sample burnished by grinding wheel
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Fig.4 Cross-section morphology and fractal curve of

interface of sample after sandblast derusting
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Fig.5 Cross-section morphology and fractal curve of the

enamel/base-metal interface of sample burnished by sand

paper
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Fig.6 Cross-section morphology and fractal curve of the
enamel/base-metal interface of sample burnished by

grinding wheel
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Fig.7 Cross-section morphology and fractal curve of the
enamel/base-metal interface of sample after sandblast

derusting
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Table 3 Result of falling ball impact test Fe-O Si-O
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