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ABSTRACT

Crack growth tests on silicon nitride have been made to clarify the crack growth characteristics under siatic
and cyclic oading. Under constant K (K © siress intensity factor) static loading, the crack growth rate in silicon
nitride decreases with increasing crack extension and is finally arrested. The crack growth resistance is largely
reduced by the application of stress cycling and, though the crack growth resistance increases with increasing
of crack extension, the increasing rate is much smaller under cychic lvading than under static loading,
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Table 1. Mechanical Properties of Materials

Density Youngs | Fracture Bending
Material Modulus | Toughness | Hardriess | Strength
e ovps) | (MPay/m) MPa)
Bolosilicate 118
glass 223 |63>10¢ 037 4070
TWAKI 7740 (Knoop)
fSll‘lCOI] 1530
nitride-A | 322 |31X10°| 60 880
EC 141 (Vickers)
Silicon 1200
nitride B | 325 |55 64 | ~1600 |690~780
SN 602 (Vickers)
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Fig. 1. Fractographs of the silicon nitride-A and B fra-
ctured under static loading.

{(a) Silicon nitride-A (h) Silicon nitride-B
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Fig. 2. Appearance of the test apparatus.
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Fig. 3. Specimen for crack opening measurements.
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Fig. 4. Crack velocity as a function of crack extension
in silicon nitride-B obtained from K, constant
crack growth tests.
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Fig. 5. Crack velocity as a function of crack extension
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Fig. 6. Crack opening displacement at various distan-
ces from the crack tip under unloaded and re-
loaded conditions for a crack formed by a static

load in bolosilicale glass.
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Fig. 7. Crack opening displacement at various distan-
ces from the crack tip under unloaded and re-
loaded conditions for a static crack growth test
on silicon nitride-A.
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Fig. 8. Crack openmng displacement at various distan-
ces from the crack tip under unloaded and re-
loaded conditions for a cyclic crack growth test
on silicon nitride-A,
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Fig. 9. Crack opening displacement at various distan-
ces from the crack tip under unloaded and re-
ipaded conditions for a static crack growth test
on silicon nitride-B.
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Fig. 12. Fractograph of the bridging in silicon nitride.

(a) Silicon nitride-A (b) Silicon nitride-B
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(a) Borosilicate glass

(b} Silicon niiride
Fig. 13. Schematic illustrations of crack opening under
unloaded and reloaded states.
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