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Evaluation of Coating and Wear Characteristics of Roll Surface Coated
with TiC by Electrical Discharge Coating
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Abstract:

The surface texture of a steel sheet exerts a considerable effect on sheet press formability and image clarity after
coating. Temper rolling is one of the key processes for determining the surface texture, because the final procedure
is printing using an appropriate work-roll surface. To carry out stable control of the surface texture by temper rolling,
it is important to maintain the topography of the roll surface and increase the roll service life for industrial use. In this
study, electrical discharge coating is applied as a means of improving the wear resistance of the roll surface. First,
characteristics of the film coating made by electrical discharge coating using a TiC sintered electrode are investigated
experimentally. Then, the influence of the electrical machining conditions on the film thickness, hardness, and surface

roughness is evaluated and discussed. Furthermore, a rolling experiment is conducted and the wear resistance was

EIE) - Bt (%)

evaluated by comparison with a film fabricated by the conventional hard chromium plating method.
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Fig.2 Schematic diagram of electrical discharge condition
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Table 1 Specification of electrode
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Material TiC (Sintered)
Size 10 mm X 15 mm X 50 mm
Density 2.57 g/cm3
Specific heat 0.54J/g-K
Thermal conductivity 0.98 W/m - K

_ Dielectric fluid
Power Electrode(—) Bicerosenc)

supply
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Table 2 Condition of electrical discharge coating

Pulse electric discharge

Coating Work piece( +)
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Fig.1 Schematic diagram of electrical discharge coating

Polarity Electrode: (1)
Discharge current ie 8,16,25 A

Discharge duration Z. 8,20, 50, 100 us
Machining area 2190 mm’

Machining time 10, 30, 60 min
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Fig.3 Cross sections of machined surface
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Fig. 4 Variation of hardness in cross section
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Fig.5 Relationship between thickness of coated layer and
electrical discharge condition
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Fig. 6 Relationship between hardness of coated layer and
electrical discharge condition
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Fig.7 Relationship between surface roughness and electrical
discharge condition (a) Ra, (b) PPI
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Fig.8 Comparison of roll surface texture between electrical
discharge coating and electrical discharge texturing
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Table 3 Test roll condition

Thickness of | Hardness | Roughness
coating/um Hy Rajum
SUJ-2 (No coating) — 695 2.45
Cr-coating 8.0 1096 2.80
TiC-1 (With crack) 10.0 1811 2.29
TiC-2 (No crack) 10.0 1623 2.92
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Fig.9 Relationship between roll roughness and rolling length
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experiment
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