HARHEZL5E Vol.24 No.3 (2015)

AR EERSFHED - DM BT FE
FEMEE:2 BEDITIV T 32 EC T —FOMERITFE

Weno T, ohoug & BT

Statistical Method for Mechanical Shock Fragility of Products

—Analysis of a Result Including Two Kinds of Incomplete Data —
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In a shock test, two kinds of incomplete data often occur. One is an initial incomplete data damaged by first minimum
shock. The other is a final incomplete data not damaged by last maximum shock. These incomplete data make it difficult to
analyze the fragility of products statistically. Neglecting these incomplete data provides worse accuracy in statistical
analysis. It has already been demonstrated that the Johnson’s method and the improved Johnson’s method are applicable to
a shock test result including the final incomplete data or the initial incomplete data. This paper presents a new method to be
able to analyze statistically even a shock test result including both the initial incomplete data and the final incomplete data.
The new method is to sum up the expectation values of the existence about all data, and enables to calculate order numbers
which it is difficult to calculate using the ordinary method. It is confirmed that the accuracy of statistics is improved by
applying this method to shock test results of eggs.
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Table1 Results of the critical velocity change
test of eggs®.
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BHET 30, 7931 R O NI EE VI % 3 | 0243 0 0
e sese ) e 5 0.313 4 0
300m/s> BT t4 B INER & 25% mith & i E LT, P 0.396 2 0
ZHHBIERRIC 5~6 EIZHEx THREBRE i 12 0.485 45 6
iTL7 20 0.626 49 19
31 0.780 50 32
_ 50 0.990 50 41
32 ERBEREREAT—SDER 81 1.26 50 47
TP P AR K OV A DI B 3R D 129 1.59 50 50
Amount 50 50

RERT, Fio, REEOTMGE 4 el
HIEDIIZ2FHEOTYI T — 2 2 g T —H
EAEMT D, TOBE, X "TREFESR T
HEIICHEET =BT, BEOHERRE
OAEIIAEHR L 72703 o T2 B D e R O R & i
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ZOEMEIFAHTH D, AT, ERRE
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WD,
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1To7=L9 5L Tabled | % Tables & 72 V) #JiH
1910 6 D& HiEfToIY 3 &G T — 4N
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Table2 The critical velocity change for the

damage A®.
AV, (m/s) Number

0.278 4
0.355 22
0.441 19
0.556 4
0.703 1

Amount 50

Table3 Data include two kinds of incomplete

data

for the damage A.

AV, (m/s) Number
Less than 0.313 4
0.355 22
0.441 19
0.556 4
Greater than |

0.626

Amount 50

Table4 The critical velocity change for the

damage B?.
AV (m/s) Number
0.441 6
0.556 13
0.703 13
0.885 9
1.125 6
1.426 3
Amount 50
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Table5 Data include two kinds of incomplete
data for the damage B.

/IVB (m/s) Number
Less than 6
0.485
0.556 13
0.703 13
0.885 9
1.125 6
Greater than 3
1.260
Amount 50
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Table6 Results of the critical acceleration test
of eggs®.

No. | AAB(m/s®) | No.| AAB(m/s%)
1 465 16 472
2 585 17 387
3 313 18 589
4 385 19 312
5 587 20 470
6 471 21 615
7 523 22 509
8 470 23 514
9 586 24 614
10 692 25 514
11 469 26 509
12 585 27 743
13 475 28 511
14 527 29 512
15 587 30 612

Vol.24 No.3 (2015)

Table7 Data include two kinds of incomplete
data for the acceleration test.

No.| AAB (m/s?) AAB (m/s?)

1 465 16 472

2 | Greater than 537 | 17 Less than 424
3 Less than 422 18 | Greater than 538
4 Less than 425 19 Less than 422
5 | Greater than 537 | 20 470

6 471 21 615

7 523 22 509

8 470 23 514

9 | Greater than 538 | 24 614

10 | Greater than 536 | 25 514

11 469 26 509

12 | Greater than 537 | 27 | Greater than 672
13 475 28 511

14 527 29 512

15 | Greater than 538 | 30 612
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Table8 The statistical analysis of VA to
evaluate the estimation accuracy of the
proposed method.

All
Data |complete| Include incomplete data
data
A case of
Ordinary | Proposed neglecting
Para-meter method method incomplete
data
0.396 0.402
" N 0.397 (-0.3%) (1.4%)
0.392 0.399
W 039 (-0.4%) (1.4%)
0.0798 0.0709
- N | 0.0814 (-1.9%) (-12.9%)
0.0798 0.0702
W | 0.0807 (-1.2%) (-13.0%)
20.2% 17.6%
0,
, NP 205% 1 Cievey | (14.1%)
20.4% 17.6%
0,
W | 205% (-0.8%) (-14.2%)

Table9 The statistical analysis of AVB to
evaluate the estimation accuracy of the
proposed method.

Data All cdoartr;plete Include incomplete data
A case of
Ordinary |Proposed| neglecting
Para-meter method method | incomplete
data
0.718 0.737
" N 0.722 (-0.5%) (2.1%)
0.726 0.735
w 0.727 (-0.1%) (1.2%)
0.282 0.215
N 0.258 9.2%) | (-16.6%)
o
0.275 0.215
w 0.258 (6.8%) | (-16.5%)
39.2% 29.2%
V)
. N 337% (9.8%) | (-18.3%)
37.9% 29.3%
V)
w 35:5% 6.9%) | (-17.5%)
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Table10 The statistical analysis of AAB to
evaluate the estimation accuracy of the
proposed method.

Data All c(;:glplete Include incomplete data
A case of
purmeie] Oty |Provosed] seseeioe
data
524 504
AR
w S17 05%) | (-3.3%)
BRI s | 5o1%)
W93 | e | csos
: N 17.7% 5%2 (;%%
o 0
W | 184% g%ﬁ (Zi&)

B4 LT #F AR EE 12OV T Tablel0 12777,
FHONITERSHCLLEMU WXV A 7
NI K DI E R LTS, Fi2, 51
HOHEGRITFTERT — X DROFRHE L DR
WA LTZiREZZ R LTV D,

43 FHEHEDHTEREITOLWTOER

Table8~10 (2 LV | fBFEEIZBWT, 14U
07— aEE LG LTS, &m0
FEEE CVRfER L O ER 2, AR A H#E
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P10 F— 2 A U5 A R T 3.5%
DHEEFRETH - T-DITx L, BRIEEZ
HEITNYG 1% ThoTn, T, 12
HERZEIZBW TR, REIETIE 10%F2E O
ERRAEN DY | FEEHEET 256 & gk
T 5 CAEMERAEOHEEITH LWV 2 L 2MA 2 D
LOD, IO T — 2 B LI-GAICB W
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TIE 10%2A L. Tablel0 (235U Tik 50%% i
Z OWEERBAENAELTWD BIZ, T8I0 7
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no,

5. #5R

AL T 2 FHOFTEI Y 7 — % &tk
Bt ORI FIRICOWTIRE L, B
GRa Wl AT o IS, FT8I0 7
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FOBEWHEE T CE 2 Z Enghoiz,
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FUOBEWEETHEE T D2 LNk o Tz,
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x 3 TE1Y 7= D, B~ T
&R I NDIAEMERZ RO DN DD, 2 H
810 7 — 2 Oig, RO LI 7R
Diai B RO LA T 2LERHY, SHIT
SraOBERET 208N B Y | R(BE)~Q)%ED
FEMEHT D Z LITHET I oW TR Z
BN 5 0ERSH 5,

Bl 2 1E. K@) Dpjup[(® < x)and (x; <
xp)| B RO DR B3 WIHETEID 7 — X2 Th
X, KQITHEYT 2% ORADIZEH L.,
5 F(RA3))D g IOV TD I DOHIE,
Pagio[(¥q < %)and(%; < xq)and (xq < x1)]
LD, NHIRFTEIY 7 =& ThiuT, %
DOXANTHEA L, 21 (A6)D X DHIL,
Patii| (% < xq)and(%; < xg)and (xg < x,)]
L%, ZHIUTITOSRMEOFIRITINZ THIH
T80 7 =2 Ti(x, < %). TRITHEYF
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