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ABSTRACT

For the reliabiiily analysis of Sin/Hip silicon nitride, such as Waibull modulus m, scale parameter g, and
Batdor{ cracic density coefficient k; were obtained by 4-poimt MOR test. And its theoretical failure probabilities
under arbitrary stress state were predicted using finite element analvsis and KARA 1T reliability analysis
progrant, which was programmed for both surlace and volume fiaws. For the verification of this thearetical
resulls, the experimental failure probabilities were measured using ring-Lo-ring tests at room temperature as well

as 4-point MOR tests at 1000°C, and were compared with theoretical failure probabilities
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SPECIMEN PREPARATION
- HATERIAL: SinAHip SN BAR (Jx4xG0mm, Rmaxc0.Gym)

Sin/Hip SN DISC ( #46.8x2om, Emax<D.§ um)
+PHOPERTY EVALUATLON: Densily, B, v, eo(tensile), o, k

l
FEACTURE EVALUATION }—-f
= 4-POINT HOR TEST: Rectangular Bar

34 data/set(roon tomp.), 27data/set{1000 *C)
«BIAXIAL DISC TEST: disc, 33 data/set

I

MSC/NASTRAN RUN

~ IBPUTS Density, B, v, Load, Temp,, =, k, Geomebry
= OUTPUT; Distribution Relation for Stress, Strain, T

|
—I_ KARA IXI RUN P—
= INPUT: BSC/MASTRAN ODutpat, Fractore Criteria(10)
o(exp), Yolume
«OVIEUT; w, Failure Probability vs. Load
Faiture Probabilily Distribution
»For each Test{2) and Fracture Criterion(10)

I

RESULT EVALUATION

=Selection of Optimum Fracture Critecian for Each Test
- for each Test{2), Load and Temperature

Fig 1. Flow diagram of reliahility analysis,
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Fig.2. The element mesh of MOR bar specimen.
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mable 2. Results of 4—Point MOR Test at Room
Temperature and 1000°C. '

Room Temp 1000
Specimen | Fracture Strength [Specunen| Fracture strength
number ‘Kef/em?®) number (Kgl/em®)

1 3016 7 1 2353 3
2 3033.3 2 2485 8
3 4100 0O 3 2555.0
4 45300.0 4 2870 0
9 4666 7 5 2876 7
i 4933.3 i 2888.1
7 5016 7 7 3022 5
8 3166.7 8 3095.8
9 5233 3 O R RIS
10 5268.7 10 326 7
11 5433 3 11 3237.5
12 h483.3 12 3264 2
13 3525.0 13 1268.3
14 5666 7 14 3310.8
15 5666. 8 15 3494.2
15 H833.3 16 H19 2
17 5933.3 17 2564 1
18 8000 0 18 4078 3
19 6166 7 14 4400 8
20 6466.7 20 4454 2
71 647h 0 21 4494 2
22 6500 0 22 4507.5
23 6h58 3 23 473 7
24 6583.3 24 4738 3
25 6683.3 25 4970 8
26 6691.6 26 5308 3
27 6750 0 27 5317 &
28 6775.0

29 6800.0

30 6816 7

3l 7141.7

32 7241 7

33 7375 0

1! 8000.0

meragn 5966 042030 average 3672.4 11640
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Fig.3. Scamning electron micrographs of fracture surface in Sin/Hip SiN, : (a) 4-point MOR
test at rpom temperature (b} 4-point MOR test at 1000°T.
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