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Table 1, List of composition and annealed condition

Sample Batch composition (wt%) Relative Condition
designation | g -SiC | « -SiIC | TiC A0 Y205 density (%) | Temperature Time
ST1-3 67 23 5 5 99,0 1860C 3hr
ST1-6 67 23 5 5 98.6 1860C 6hr
ST1-12 67 23 5 5 98.1 1860C 12hr
ST2-3 65,5 1.5 23 5 5 99,2 18607 3hr
ST2-6 65.5 1.5 23 5 5 98.8 1860C 6hr
ST2-12 65.5 15 23 5 5 98.3 1860C 12hr
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Fig. 1. SEM micrographs of crack paths by a
vickers indentor: (a) ST2-3 and (b) ST2-6
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Fig. 2. SEM micrographs of the fracture surfaces
of annealed samples for ST1-6,
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Table 2. List of the microstructure—crack

87
(b) Crack deflection fracture
D(pm) L{um) Aspect Ratio
1 0.63 1.72 2.73
2 2.50 11,00 4 40
3 1,00 4,00 4.00
4 0.67 2.66 4,00
5 1,75 6.00 3.43
6 1.25 3.50 2.80
7 0.50 3.80 7.60
8 0.80 2.60 3.25
9 0.70 3.80 5,43
10 1,00 4 30 4.30
11 0.76 410 5.39
12 0,98 4 41 450
13 0.97 4,06 4,19

interaction
D(um) L(um) Aspect Ratio
1 2,20 7.60 3.45
2 3.60 12.40 3.44
3 2.00 7.20 3.60
4 2.20 7.20 3.27
5 2.80 9.20 3.29
6 1,20 4,60 3.83
7 2.80 9.20 3.29
8 3.60 10,40 2.89
9 1,10 4.25 3.86
10 1,95 5.10 2,62
1 3.25 7.50 2.31
12 2.10 5,60 2.67
(a) Transgranular fracture
D(um) L{um) Aspect Ratio
1 1.43 4,00 2.80
2 2.00 5,43 2,71
3 2.57 15,73 6.11
4 0.86 9.15 10.67
5 1.50 10,50 7.00
6 1,60 9.20 575
7 1,20 7.60 6.33
8 2.40 9.20 3.83
9 0.80 2,40 3.00
10 1.20 9.20 7.67
1 1.20 6.40 5,33
12 0.80 7.60 9,50
13 1.20 9.60 8.00
14 1,20 8.00 6.67
15 2.40 6.80 2.83
16 2.20 6.00 2.73
17 1.00 2.40 2.40
18 1,20 7.60 6,33
19 2.00 11.20 5.60
20 1,40 4.40 3.14
21 0.99 5.61 5,67
22 1.16 3.63 3.14
23 0.99 528 5.33
24 1.65 7.26 4,40
25 0,99 4.29 4,33
26 1.32 3.30 2.50
27 1,98 6,60 3,33
28 1,65 7.92 4,80
29 1,32 4.95 3.75

(c) Crack bridging fracture
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Fig. 3. Variation of the fracture toughness and
annealing time of the hot—pressed samples.
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Crack Path Behavior of SiC Based Tools for
Spectacle Lens Cutting
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To research of the improved mechanical properties of materials for spectacle lens cutting, SiC and
TiC were used as the main powder, Also, Al:Os and Y:Os was included as a sintering additive. The
weight ratio of the alumina(Al2Qs) to yttria(YsOs) was set to 1:1, The materials for spectacle lens cut—
ting were fabricated by hot—pressing at 1810C for 1h and subsequently annealed at 1860C for 3, 6
and 12h to initiated grain growth, The longer annealing time is, the bigger the grain size is, The mi—
crostructures were observed by scanning electron microscopy (SEM). The SEM images were quantita—
tively analyzed by image analysis (Image—Pro Plus, Media Cybernetics, Maryland, U.S.A.). Crack de—
flection by elongated SiC grains was most frequently observed as the dominant toughening
mechanism, Crack deflection was generally observed for elongated SiC grains with aspect ratio(AR) >
2.5 and grain thickness < 2.3um, Crack bridging was also observed as one of the operating toughness

mechanism,
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