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Silicon carbide

Seung-Yeon Lee

Department of Materials Science & Engincering
Graduate School of
Pulkyong National University

Abstract

Engineering ceramics have superior heat resistance, corrosion resistance, and wear
resistance. Consequently, these are significant candidates for hot-section structural
components of heat engine and the inner containment of nuclear fusion reactor.
Besides, some of them have the ability to heal cracks and great benefit can be
anticipated with great benefit the structural engineering field. Especially, low
fracture toughness of ceramics supplement with self-healing ability. In the present
study, we have been noticed some practically Tmportant points for the healing

behavior of silicon nitride, alumina, mullite with SiC particle and whisker. The

presence of silicon carbide (SiC) in ceramic compound is very important for
crack-healing  behavior. However, self-healing of SiC has not  been  investigated
well in detail yet. In this study, conmiercial SiC was selected as sample, which
can be anticipated in the excellent crack healing ability. The specimens were
produced three-point bending specimen with a critical semi-circular crack of which

size that is about 50-700mm. Three-point bending test and static fatigue test were



perforned cracked and healed SiC specimens. A monotonic bending load was
applied to cracked specimens by three-point loading at different temperature.

The purpose of this thesis is to report the effect of crack healed SiC in high
temperature strength, static fatigue property, optinized crack healing condition and

the maxinmunt crack size in the range of healing.
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Fig. 3. The shape and size of bending specimen.
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Fig. 5. Effect of crack-healing conditions on bending strength of
SisNy/SiC composite ceramics at 1000T.
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(GPa) (MPa - mm) (g - cm'g)
390 2.89 3.18
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Fig. 6. Three point bending specimen and rough scheme
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Fig. 7. SEM micrographs of fracture surface; (a) occurred outside the

healed zone and (b) across the healed zone.
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Fig. 8. SEM micrographs of (a) vickers indentation and the crack

obtained and (b) crack shape by vickers indentation.
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Fig. 9. Vickers hardness tester.

Healing time ; 0.6~40h

1500 °C

o

o 10 °C /min
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QE, furnace cooling

1=

Time

Fig. 10. Schematic diagram of crack-healing process in air environment.
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Tig. 11. (a) three-point bending tester and (b) fatigue tester.
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C  Smoth specimen j
e Heat treated smooth specimen
& As-cracked specimen
®  Cracked and healed specimen
1000 —— /1 T ———
Healing condition : 1500°C in air
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E 800 -
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5 400 + . .
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Fig. 12. The relationship between healing time and bending

strength at room temperature.
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C  Smooth specimen

®  Heat treated smooth specimen

A As-cracked specimen

A Cracked and healed specimen

* - fracture oceured outside the crack-healed zone
7 T T T T T I

_ i Healing condition : 1500°C, 1h in air |
S 800t .
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a 700 A A §
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Q& 600 A A A .
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;5 200 + A i
= [ A A |
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0 L 1 L I L 1 \ L " | L 1 L
0 100 200 300 400 500 600 700
Crack length, 2¢ (um)

Fig. 13. The relationship between bending strength and pre-

crack size of crack healed specimen at room temperature.
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Fig. 14. The relationship between bending strength

temperature in the crack-healed specimen.
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Fig. 16. The result of static fatigue in the smooth and

crack-healed specimen at room temperature,
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Fig. 17. Fracture surface of crack-healed specimen on static fatigue test.
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(c) Smooth specimen - C (d) Crack healed for 1h - C

{e) Smooth specimen - O (f) Crack healed for 1Th - O

Fig. 18. The elemental mapping of surface after crack-healing by EPMA.
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(b) Square part of higher magnification

Fig. 20. Laser microscopic observation from the surface morphology of
the samples after crack healed at (a) Th, (b) 10h, and (¢) 40h
at 1500T in air.
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F7154d AZE Tio, F o] 3§ STS3047F9) 13
Corrosion Protection of STS304 Steel with Photo-Functional

Material TiO; Coating

KEY WORDS: TiO; Coating ©|3tstetolelw 39, Sol-Gel Method F-2W,
STS304 Steel 3042=8]¢12] 27}, Photo-Effect %73}, Photopotential 33 $, Cathodic

Protection &= "], Self-Cleaning A4 4%

ABSTRACT: This study investigated the photoelectrochemical behavior of
STS304 steel with TiO» thin films coating, applied by sol-gel method, for
the purpose of cathodic photoprotection of the steel corrosion. One time
TiO-coated STS304 steel adopted fwo kinds of 170 sol solution has the
most dominant photopotential abilities, which was 2000V vs. SCE and
H00mV vs. SCE under illumination with 40W fluorescent lamp, respectively.
That was more negative than the corrosion potential of the bare
metal{ 150nV vs.SCE). The bleaching of TCE was confirmed on
Ti(): coated STS304 steel under UV illumination with 20W Black -light.
This Study was concluded that 170 coated STS304  exhibited bolh a
cathodic  photoproteclion effect against corrosion and  photocatalvtic

self cleaning effect.
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Fig. 2 Appartus for dip-coating

Ti(i-OC,H,), 0.1mol
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—>  TiO, sol solution
l Dipping
Dip coating
l Pulling up

I Calcination

|

TiO,/STS304

Fig. 3 Schematic diagram of TiO; thin film process
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Fig. 5 Polarization curves of TiO:-coated STS304
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under UV illumination. The data is that of third reaction
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