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Abstract

A ceramic coating material with nano-sized silicon oxide on AISI 4340 steel for a thermal conductor at a high
temperature was analyzed to find an ogtimum coating process. Average surface roughness of the coating layers
prepared by di%pircllg process was about 526 pm. Potassium silicate addition as a binder of the coating material tended
to improve its hardness. A pencil scratch hardness testing showed that a loading more than 800 g made fragments of
the coating layer.

1. Introduction

Ceramic coating with thermal conductivity is useful for a coolant tubing of a boiler [1]. Although several ceramic
coating media have been developed, they have problems like blisters and cracks during service [2]. In this study, a
ceramic coating material with nano-sized silicon oxide particles was selected and its physical and mechanical properties

were determined.

2. Experimental method
Ceramic slurry with nano-sized silicon oxide was coated on AISI 4340 steel plates by a dipping-0.5 hour drying
process at room temperature followed by drying at 500C for 1 hour. Surface roughness and hardness of the final

coating layer were determined by using a profilometer and a pencil scratch hardness tester, respectively.

3. Results and Discussion

A coating material with silicon oxide and chromium oxide was well deposited on the steel substrate. Visual inspection
revealed that PS-P100 as a binder more effectively reduced blisters on the coated layer with the composition of 5.7%
K;O0-17.9% SiO, than any other binders like Resbond 791 and Resbond 792. The average surface roughness of the
coating layers formed by 3-times dipping process was about 5.26 um. Potassium silicate in the PS-PI00 tended to
improve hardness of the coated layer. A pencil scratch hardness testing of the layer formed by one of optimum slurry
compositions of SiO; : Cr;O; : PS-P100 = 7 : 15 : 3 showed that a loading more than 800-g made fragments of the
coating layer.

4. Summary

A ceramic material with nano-sized silicon oxide on AISI 4340 steel was effectively coated by adding a binder of
PS-P100. Average surface roughness of the coating layers formed by 3 times-dipping process was about 5.26 pm.
Potassium silicate in the coating layer resultantly improved its hardness. Loading more than 800 g made fragments
during a pencil hardness testing.
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