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Effect of TiC amount on Fracture Toughness
of materials for glasses lens cutting

Young Il Lee
Department of Optical Science, Dongnam Health College

The SiC - TiC composites matenals for glasses lens cutting were fabricated by hot - pressing and
annealing. The amoun! of TiC was 0. 10. 20. 30wt% in the mixture of - SiC. The microstructure
of materials for glasses lens cutting was verv dependent on the TiC amount. The introduction of
larger amount of TiC improved fracture toughness, optical microscope and XRD analysis of the
surface of samples were carried oul. An in situ - toughened microstructure. consisted of distributed
elongated SiC, matrixlike TiC grains was developed by using #-SiC. Typical hardness and

fracture toughness of materials for spectacle lens cutting were 149GPa and 57 MPa-m

respectively,
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AP E B-SiC L Ultra—fine grade. Ihiden Co.. Ltd,
Japan)# TiC(Grade C.A.S. H.C Stark. Berlin. Germa-
ny) =E& ARt A9 TICEZE 0. 10. 20, 30wt%
2 SiCt Efstadnt. o of LZZAU ALO:S Y:0:9)
A S 3:72 nYsAt LEZAE Ww%E 13
3R TIC =4¢ 221 19 dExge Zvsint
Zzte] Yazwe @8t 83 polyethylene BE A}
£5to] o g g BrlE UAMZL F¢ FA EFE F &
2El & BRAFIT H93 F4 S sk 242 1800°C,
20MPag] 24 Ar B971& A3 2417 5 &
& 715 £Z2FF 1900C. 25 MPag] Z800A Ar 297
£ AH8ate 4217 A2 ST 2E 2 EE Archimedes
P& AHgst ZABER 4 AJHY olEUE EFY
(rule of mixture) & AHgsle] 9T, 22 U 94
B AAEE A2X Avksiy. PATFRE )
B AMgstel BAHYT FFIE 4517 Y8t A
HEE L= 245t CukeE AMESlY X-4 33
E4(XRD)E sttt #HQHE indentation WHL R
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Table 1. Characteristics of the Sintered Samples.
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Fig. 1. Variation of relative density as a sample
designation.

Sample Batch composition(wt%) Crystalline phase

designation B-SiC TiC ALO; Y203 Major Trace
HI* 90 = 3 7 £ -SiC Y3AL:012
H2 80 10 3 T £-SiC. TiC Y3Als0):
H3 70 20 3 7 £ -SiC. TiC Y3Als012
H4 60 30 3 7 8-8iC. TiC Y3Al:0:
HAL® 90 = 3 7 a-8iC Y3Als042
HA2 80 10 3 7 a-SiC. TiC Y3ALOn
HA3 70 20 3 il a-8iC, TiC Y3Al:012
HA4 60 30 3 7 a - SiC. TiC Y3AL0)2

“Hot - pressed samples
*Hot - pressed and annealed samples
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Fig. 2. Microstructures of hot - pressed and an-
nealed samples © {a) HA3 and (b) HA4
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Fig. 5. Variation of the fracture toughness and
hardness of the hot-oressed and annealed
samples
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