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A Study on Erosion Properties of
Hot Pressed Sialon Ceramics

In-Woong Lyo, Dae-Soon Lim and Dong-Soo Park*

Department of Material Science & Engineering, Korea University
*Korea Institute of Machinery and Materials

Abstract—Three kinds of the sialon ceramics with and without TiN additions were prepared by hot
pressing to investigate the effect of microstructure on erosion behaviors. Hardness and fracture tough-
ness were measured with prepared specimens to study the effect of additives on the mechanical pro-
perties. A gas blast type erosion tester was employed to examine erosion behavior of the specimens
up to 600°C. Erosion tests showed an increase of erosion rate up to 400°C and a gradual decrease of
erosion rate up to 500°C for all kinds of sialon. The results also showed that erosion rates of the
sialons were controlled better by microstructural factors than by mechanical properties including frac-

ture toughness and hardness.
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Table 1. Compositions of the Specimens in Weight %

Name Si;N, Y0, AIN TiN
Sl 95 2 3
S2 93 4 3
S3 71.61 3.13 226 23
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Table 2. Specification of Starting Powder

Manufacturer Powder size
SN, SN-E10 UBE, Japan 0.3 um (o 95%)
Y,0, Finest  H. C. Starck, FRG 0.35 um

AIN Grade A H. C. Starck, FRG 4.0 um

TiN Grade B H. C. Starck, FRG 1.5 pm
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Fig. 1. Schematic diagram of erosion tester.
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Fig. 2. The results of XRD analysis for specimens.; a:
o-sialon, b: B-sialon, t: TiN.
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Fig. 3. Scannmg electron mlcrographs of the etched spec-
imens; (a) S1, (b) S2, (c¢) S3.
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Fig. 5. Variation of erosion rate with impact angle for
the different types of sialon ceramics.
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Fig. 6. Scanning electron micrographs of surfaces e-
roded at room temperature and normal impingement
angle.; (a) S1 sample, (b) S3 sample.
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Fig. 7. Variation of erosion rate with temperature of
the eroding surfaces.
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Fig. 8. Scanning electron micrographs of S1 sample
surface eroded at and impingement angle 40" (a) room
temperature, (b) 600°C.
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Fig. 9. Scanning electron micrographs of S2 sample
surface eroded at impingement angle 40°.; (a) room
temperature, (b) 600°C.
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