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Characteristics of Strength of Sialon

according to the Kinds of Additive

Suk Jae Moon

UR Interdisciplinary Program of Mechanical Engineering
Graduate School

Pukyong National University

Abstract

In chapter 1, various-Sialon ceramics were fabricated by hot-pressing
mixtures of SisNs with additive Y03 and AlOs.-The polished specimen of
SIAION I ~II went on increasing in strength by heat treatment, heat
treated non-polished specimen were similar or up to polished specimen in
strength. The polished specimen of both SIAION IV and V showed a very
high strength, but were not increasing of strength by heat treatment. All
specimens were fractured on the surface and at the inner flaws. Surface
fractures were initiated from the polished surface flaw and corner flaw.

Inner fractures were initiated from an internal defect



In chapter 2, Sialon was produced by hot-pressing the mixtures of SisNy,
AIN and Y203 powders. Fracture toughness and Vickers hardness of
smooth specimen were average 7.05 MPa-m” and Hv = 1580,
respectively. Density of three kinds of specimens, smooth specimen, smooth
and healed specimen, smooth with SiO; colloidal coating and healed spec
imen, had beyond 99 % of theoretical density. Bending strength of smooth
healed specimens had high strength more than 1 GPa. Crack healed
specimens recovered as strength as smooth specimen, That is, cracked
specimen with SiO; colloidal coating on cracked part recovered strength by
heat treatment, completely. Crack healing of SisNs composite ceramics had
contributed SiO; glassy phase -and Y>ALO7-crystal phase to strength

recovery.
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Fig. 1.1 Specimen shape and load system (unit : mm)

Table 1.1 Specimen materials and sintering conditions

Specimen Materials Production Smterl.ng
Condition
SiAION | SisNy mean size 0.2 ym SN-E10, Ube, Japan
I AlLO; mean size 0.1 gm| AKP-700, Sumitomo Chemical, Japan
SiAION | SisNs mean size 0.2 um SN-E10, Ube, Japan 30 MPa,
il AlL,O; Ultra' fine 31 nm CI Chemical, Japan 1800 C, 1 hr
SiAION | SisNs mean size 0.2°um SN-E10, Ube, Japan
m ALO; 8.5 % colloidal NGE Tech, Korea
SIAION | . 35 MPa,
IV SisNy mean size 0.2 pm SN-E10, Ube, Japan 1700 C, 1 hr
AlO3 mean size 0.1 gm|AKP-700, Sumitomo Chemical, Japan
. Y,0; Ultra fine 33 mm CI Chemical, Japan
SIAION polyvinyl alcohol 35 OMPa,
\Y 1850 C, 1 hr
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Bending strength (MPa)

Relative density (%)
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Fig. 1.2 Relative density of sintering material
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Fig. 1.3 Bending strength of sintering material
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Fig. 1.4 Vickers hardness of sintering material
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Fig. 1.5 Fracture toughness of sintering material
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og = 241.3 MPa op = 2145 MPa
(corner defect) (surface defect)
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Fig. 1.6 Fracture surfaces of sintering material
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Fig. 1.6 Continued
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Fig. 212 SEM micrographs of surface of smooth specimen
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Fig. 2.13 SEM micrographs of fracture surface.
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