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Characterization of crack self-healing of silicon carbide by hot press sintering
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Abstract In this study, it was investigated that characteristic of crack-self-healing of hot-pressed SiC. SiC ceramics was
sintered with AL,O; and Y,O; sintering additive by hot press. Sintering was performed in hot-press furnace in flowing argon
(Ar), holding for 3 hr under 1950°C and 50 MPa. The sintered SiC was machined into 3-point bending strength specimen of
3 x4 x40 mm, and introduced pre-crack by Vickers indentation at 49.6 N. Specimens were analyzed by X-ray diffraction
(XRD), scanning electron microscopy (SEM), 3-point bending strength after heat treatment at 1200~1400°C for 1~10 hr. The
best crack-self-healing ability was achieved 770 MPa 3-point bending strength by heat treatment at 1300°C for 5 hr.
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Fig. 1. Schematic drawing of hot-pressed SiC specimen.
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Fig. 2. XRD patterns of pre-heat treatment SiC and heat treat-
ment SiC: (a) 1200°C heat treatment, (b) 1300°C heat treatment,
(c) 1400°C heat treatment.
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Table 1

Density of hot pressed SiC specimen
Sample Theoretical Measured Relative

p density density density

SiCl 3.09 98.3 %
SiC2 3.15 100.2 %
SiC3 3.14 3.13 99.6 %
SiC4 3.13 99.7 %
SiC5 3.14 100 %
Sic 3.14 3.13 99.6 %
average

Equation 1

SiC + 20, — SiO, + CO,

Equation 2

2SiC + Y,0; + 40, = Y,Si,0, + 2CO,

Silver paste

Silver paste

Oxidation layer

SicC
10ggm
(©

ot ZTH17-19].
SiC + 20, — Si0,+ COL(1)
28iC + Y,0,+ 40, - Y,S1,0,+ 2CO,(2)

SiCe] 739~ 800°CHH Atslrt Al#kEo] SiO7F A
TH20]. 1200°C, 1300°C 1AIZF Exj2] AlHe] 79 H]
Ao AstEo] HAE Aow AT, 1300~1400°C
EAlg] AEe] A9 At At 22 A= Sio,
Y,SL,044 & AkslkEe] AAgE Zog BAEI

3.2, vAMlFE

A2 st AlHe] Atslte] FAE A3 S8 A
o] ulA RS 48 Fig. 39 YERAITE 1200°C
2] Al = Abslate] A=A ek, 1300°C
gAg] AL 51 nm, 1400°C GA2)3F A|HE 323 nm
o] Jkstute] AAE Zloz yepith Akslute] FAE
=43 A} A7 257t oSS Alslute] £
AEle Zog BFAEY. T3 A7 B4 A
A2 2xo} A7t dsdas AR AbslEe] &
7Vele AR A EHA.

Silver paste

Silver paste
#

Oxidation layer

(d)

Fig. 3. SEM image of cross section of SiC: (a) Pre-heat treatment, (b) 1200°C heat treatment specimen, (c) 1300°C heat treatment
specimen, (d) 1400°C heat treatment specimen.
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Fig. 4. 3-Point bending strength of pre-heat treatment SiC and
heat treatment SiC.
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Fig. 5. Schematic illustration of the compressive stress produced
within healed crack.
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