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ABSTRACT

MOR test and concentric ring test were performed to evaluate the failure probability of sin/hip Si;N, under
uniaxial and biaxial stress state, respectively.

Their failure probabilities were analized with KARA program based on Weibull PIA model and Batdort
madel with 5 criteria, and they were compared with experiments. PIA model is in best accordance with
experiments in higher fracture strength regions, especially for P;? 0.3. But in lower fracture strength region,
none of the models predicts the failure probahilities appropriately.
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Fig.1. SEM of etched surface(x10, 000)
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Fig.2. Schematic diagram of concentric ring test set

up.
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Fig.3. Element mesh of a part of the disk specimen
(7.5'sectar) .
(1, | indicate the loading and supporting
positions)

Fol3 AU BeAL a5 Ao

3P a*-r?
Omax = W[(]*u) TTop
a
+ Lt e (0

P=2l36%, h=AR A, b=Ag27,
a=AAB47, r=83424

kS

7 #AZE AYL dAEE UTM{Model 1127) S A&
kof cross head speed 7} 0.5 mo/min ) ZA4) 44 =
GAE AL 353 o)25aA%) 492 333 448y
ot

L EEER R PR EE ST
A
n
o USRS
¢ N1l {lo
A7l n g AdAEE 3L AYs 240z ddge
wf Ao vdElgoln N& A8g A5e] £ 4o,
Tahle 1, Sin/Hip Si,N,2| S
Property Value
Deensity 3.25 g/en®*(~99% TD)
Young’s medulus 3.11%10°  Kg/em®
Poisson’s catio 0.28
MOR (4—P) 5960 Kgf/em?
Ko (Vicker's ind.) 3 MN/m?*
Crystal Phase =S50,

'uLg.%o @ -?L zﬂz_l-

84987



Eal3 w3 #Edl &g Sin/Hp AHFae 43= 24

#3te] L& UAI/NASTRAN 22 228 o] 4ale

#L02 (FEM) 5.2 4313054 ool 243 43
Ag ofEsled 7.5 F-4uts S| dgct, Fig.3-¢
s el o 45 Yk dEF sl Flein '431 I+

wog ddg SHe AE4E HelEe] A8 0
A4 oo vlslond, ou 0.16% 4%

J4] e A

24 3

Ot
[

m+2 m

3 #og2E least syuare method & o] &

stod F, (A4S ae) 25 g Es) 4les
&5 s ggE Fig.ao vepdglc

Fig.4 24¢ 92 Ag 48 Aol A5 TE 7

J('lis} i}o x:ﬂo] A]'o'—lgﬂ- uHo 3%0];:]1513 071-’“ 21

Pi=1- e}[p[*

m, it

o]gte] 92 Halglch, 7}. Fig.5 & concentric ring A 3ol et A3 A3
o 9AF vebd Felw,
4, 2T W TE SEERE PEFEEREESLESEA LR
Bl o] 24wl ls o) 2lehd 4 (biaxial strengthen-
Q23 o) w3 7E AYA T Table 2o vhep ing) 3 o] F$-&atzlabs of oFE8 4 (biaxial weakening)
drh. 4% AARE Aol spAAGe] WA of EAe vehiidn wasz g & dFdAe
(Volume type flaw) ojzbel A|2e] o3| §5-4 sho 2 = BYALE 0|2 A} RE e o] Dolikeh, olsh
44w} s e Tajach 2 o229 4E HEde g $AH PP
1.0
n - - T T L L - L [P
i 1 I I f : :
3 1l ] T 1 1 1
'C‘E' 6 4 - - L - L - [ - Lo T SO
[T ' 1 [ ' 1 '
5 : : : : i !
t [ ' t L t :
3 : : : : I .
o ' ' 1 0 ' '
% ¥l - T [P [R A L -~ - L - - - -
o v ' il 1 r 1
% 1 ' ' -;}fﬂ 1 ]
. . J . .
R A S
. . e ' '
. ' P \ . '
. Pl ' . :
‘«/!)I’ 13 r I 1' :
0.0 0 | v i } } } ;
aonn 0 600.0 4z00.Nn AAND. N RANND 0 BNNn.L M &enn.a izna.o IR00.0 8400.0

FRACTURE STRESS
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Table 2. Swmmary of Test Data

- T T - outer Ring Stress state| Average Fracture | Fracture | Fracture
Strength pieces origin path
(Kg/om) (EA)* (EA)" {EAY”
5066 aig) | St (9
Uniaxial Ns. (20)
(4—P) @917} 30% ) P
8000} >3(8) 5 fll))
4304
Equibiaxial L10(8) | ISR{5) Rad(3)

(disk) (é‘ggz)—— 11-15(27) NSR(28) | ASRR (30}

Surf. =surface, N&. =near to surface, Int. =internal, ? =
undiscernable

ISR=inner of smal] ring, NSR=near to small ring, Rad=
radial

ASRR =accordinig to small ring and radial

(EA)* - the number ofspecimens
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