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Characterization of Crack Healing of SizNs Ceramic Structures According to
Crack Length and Coating Methods
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Abstract: In this study, we analyzed the crack-healing characteristics of specimens; different crack lengths and coating
methods of SisN; ceramic structures with long cracks were analyzed. Cracks with lengths of about 100-500 pum were
obtained using a Vickers indenter for a load of 24.5-98 N. In the case of a crack obtained by applying a load of 24.5
N, the crack-healed specimen with SiO, nanocolloid coating exhibited the highest bending strength, which was higher than
that of a smooth specimen by 140%, but the bending strength of a crack-healed specimen that had a SiO, nanocolloid
coating and originally had multiple cracks was lower than that of a smooth specimen. However, when compared to the
cracked specimens, the bending strength of most specimens with multiple cracks increased slightly. On the basis of these
results, the crack-healing characteristics of SisNs ceramic structures with multiple indentations were studied for different
coating methods. The most effective coating method for long-crack specimens was hydrostatic pressure coating.
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Table 1 Batch composition of specimens

SisN4 SiC Y10, TiO,
(Wt.%) (Wt.%) (PHR) (PHR)
80 20 5 3

PHR = Part per hundred resin

SiyN, B0 wt.%) || v,0, (5 wt.2%)
SiC (20 Wt.%) TiO, (3 Wt.%)
l |

Mixing
Alcohol, 24 h
Sintering

Hot press under 35 MPa,
2123K.1hin N,

Fig. 1 Sintering flow chart
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Fig. 2 Dimensions of the specimen and the three-
point bending system used for this study
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Fig. 3 Vickers indentation
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Fig. 4 The characteristics of crack healing according
to the crack length
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Fig. 5 The microscope pattern of cracked specimen

by multiple indentation
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Table 2 The composition analysis of crack-healed
part according to coating methods (%)

Si O N Ti Y

Dip coating | 64.97 | 11.28 | 19.79 | 3.63 | 0.33

Hydrostatic

. 52.31 | 29.61 | 16.21 | 1.62 | 0.25
pressure coating

B Smooth specimen [] Smooth heat treated
= 1200 O @ Cracked specimen O Cracked & heat treated
g /\ Dip coating & heat treated

1000+ O </ Roll coating & heat treated
; N <> Hydraulic pressure coating & heat treated
%
= 800 - s
"En o, =595MPa
600 L smooth ave,
R |
fut P
2 400} g ©
o 4 O
"é 200 | ’ Mean crack length : 450 ~ 500 pm
é - Healing condition : 1273 K, 1 h, in air
0 * : Fracture occured outside the crack-healed zone

Fig. 9 The crack healing characteristic of long-crack
according to the coating methods
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