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Thermal Shock Reliability for Ultra-high Temperature Ceramics with
Stress Concentration on Surface
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ABSTRACT: The work aims to investigate thermal shock reliability of ultra-high temperature ceramics with stress concentra-
tion on surface. The Weibull distribution and the reliability of ultra-high temperature ceramic materials with different notch ra-
dius were studied, and the evaluation method of reliability of ultra-high temperature ceramic materials under thermal shock load
was established. For materials with incomplete notch sensitivity, the reliability of notched sample did not increase monotonously
with the decrease of notch radius. For the three kinds of specimens with notch radius (=0.1, 0.25, 0.5 mm), the survival rate of
specimens with 0.1 mm notch radius was the lowest, and that of specimens with 0.25 mm notch radius was the highest. the sur-
vival rate of materials with notch on the surface in the initial stage of quenching decreased to 0 rapidly within 0.04 s, then main-
tained at 0 within 0.04~0.1 s and finally increased rapidly after 0.1 s and increased to 1 after 0.28 s. The established evaluation
method can be used as an effective evaluation method for the application reliability of UHT ceramic materials, which is of great

significance for the further application of UHT ceramic materials.
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Tab.l Characteristic parameters under tensile load™

2y 22 H bl Xel Adi

0 0.5 -0.5 1 4 0
/6 0.5014 -0.4561 1.0707 3.7907 0.0632
n/4 0.5050 -0.4319 1.1656 3.5721 0.0828
/3 0.5122 —-0.4057 1.3123 3.2832 0.0960
/2 0.5448 —-0.3449 1.8414 2.5057 0.1046
21/3 0.6157 -0.2678 3.0027 1.5150 0.0871
3n/4 0.6736 -0.2198 4.1530 0.9933 0.0673
Sm/6 0.7520 -0.1624 6.3617 0.5137 0.0413




« 122 - /U_%H

T 2020 4F 8 H

F TAEF R IR Y, B2 AT — 5 N ) e
#x, v, zrhmE, alwd® (9) P,

o, =20 ;G’ + 9079 o5(260) + 7, sin(26)
ogto,

o,= ——=sin(26) — 7, cos(26) 9)

o,=v(o,+0))
2.2 VIORumIAR I
X (10) HIEY) D?F)H#E’J%%Emf“jﬁ%ﬁj‘t[”]

6= o(z,t) __T(z,t)— J‘ T(Z t)
_Ea(Tl"_Too)_ Z;'_Too ZH

_ N 2 sin 3, " z | _sinp,
DR ey %“@%HJ 5, }

(10)
X% 1] S PR AT RHDD A B A T e AR 5

PR BIFRIC o
v
H
K5 DI fAres =

Fig.5 Diagram of notched specimen

‘t)]DDIt m]&E/JO-max At ( 11 ) 1+%:
Umax_KtX G (1 1)

3 HEAERMNA

31 t}] Dﬁﬁﬁ#lﬁlziiko-max E‘JWE‘E

HE R R ZSC BY) O RS HURA R, BRI
RS IR i ‘?Ejﬁtd\ﬂlf)} AR | TR HR A
Ko Witk FEE e =8 iR kA A R m )
REp O VPIE: L EY ?XU:*ETET (8) m (11)
) 112208 X3 B KV T omaxo

T2 T ZSC M E R P A B R 1 mm ) O

TRBEXT L [0 BRSNS S R K., PTLAE
ZSC XIS ¢ 4 U B

x2 VIORXBERNERRY

Tab.2 Stress concentration factors of notched specimens
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