%1385 HoeW bR > > S B ¢ Vol. 13, No. 6
1998 4 12 A Journal of Inorganic Materials Dec., 1998

BB X AL R R YA R e O RO

F i k= & & E Bl E X
(BEXEXFMAFAFEALFLR HX 710049)

i 2

BT —FF SiaN,s B BEER. 800 & 1100°C A THIHTEFFE. ERRAS
2rO; R B EAM, BN AEKK, {73 BEWT R 1R #7538 & Y 18 5 70 B T R 3
%, FEENABEAER « BREMFETTRE. S38 004, R SN, WEMSERNES
B R AE TR T 8 B R AR KAk B AR

* @ ¥ SisNg, BIEHES, WAMMEY
4 % 5 TB321

1 5j

TEEEMHEAER. REE., WEMR. BEHR., REERFL FlEETERRE
SREPEH AMEESBRSEEMTFRENTRENT LY, NHEXEE. ER, BT
RBPRER, AR USEREAWERER, AK, WAERBEL EHit, Bl ESH

%3O FR G BT TR BEXT SiaNy AR S SRS IR . BT 35 #3% (Dynamic
Fatigue) R4S B A M ERKBREY BSHWKBFE N B AR, HRAT#
ARRE T SisNy B B SEFIFME, H— 2 HMAX SN, &R & B3I SR F HEs A

.
2 BaHh

REWHAEER, MAXBIBEMHTE, LOBRERT K SREEKERV Z
BEIRRA -

illlg

V =AKP =4 (1)
A, a ARGRF, t HetE, A5 n BEHERIAFHE XM EE
Ki=Y . 0-a/? (2)

AP, Y AHILMTEER.
HERFURA T ERETRYY REGEREMY HERMEXANFHLERM Egy. BH

* 1997-12-03 WBI#1HE, 1997-12-16 W R BE W
WL EREE LB HESRE




842 G 1N B = S O 13 %

MBI EH LS N do/da=0o/V, Kb o ARAER. K1), 2 AN, W

do o0 o (3)
da ~ AK} T AYngngn/?

oEERE, RRLATETA

oftt = B(n+1)o(al % -0} ™) (4)
= o} << oy, il
0’?+1 = B(n + 1)60772 (5)
Hbh BAHEH, n ANABHREL o AIMEERRE, X (6) AWALRMEUETE
Inoy = - _1}_ 1ln[B(n + 1ol ¥ + s 1lnd (6)

AW, Hor>>ot B, of 5o ERMBLITRPHREN—HR ERNHEN 7
ERRB M EE o K ETRESNBRY A of, A H Ino 5 Inoy B E KRR EH B
) InB J . 77 & il 5 %L n.

3 X®RFH&E
SEI R N —FR RN Y205 & AlLOs (H E88 4 SisNy B, WHMERTE L
#F1 XLBA SN, ENERE

Table 1 Properties of experimental samples of SizIN,

Density/g-cm™? Flexural strength/MPa* Kic/MPa-m!/2** Hv/MPa
3.12 750 6.75 1555

* Determined by three-point bending method; ** Determined by indentation method, P=20kg
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Fig. 2 Dynamic fatigue curve of SizN4 at high temperature
(a) 800°C; (b) 1100°C
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Fig. 3 Relationship between stress corrosion ex-

ponent n and experimental temperature
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Fig. 4 Fractographies of dynamic fatigue samples at room temperature
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Fig. 5 Fractographies of dynamic fatigue samples at 1100°C
{a) 6=47.4MPa/s; (b) 5=4TAMPa/s; {c) §=4740MPa/s
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Effect of Temperature on Dynamic Fatigue Behaviour of Si;N; Material

WANG Hong-Jie WANG Yong-Lan JIN Zhi-Hao ZHOU Hui-Jiu
(School of Mater. Sci. and Fng., Xi'an Jiaotong University Xi’an 710049 China)

Abstract

The dynamic fatigue behaviours of SizN4 material at room temperature, 800 and 1100°C were
investigated. It was discovered that the fracture strength decreases with the increase of ¢ at a high
stress rate, and that the stress corrosion exponent n decreases also with the temperature increasing.
The former is the same as that in transformation toughening ceramics and glass-ceramics, but is
of some deviation from the theoretical prediction. The fractographic observation showed that the
dynamic fatigue failure mechanism of SizN, at elevated temperature is the softing of the glass

phase in grain boundaries.
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