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Abstract

Reliability program is essential to the development of space systems like launch
vehicles and satellites, as they are non—repairable after launch and the failure of
a launch vehicle resulted in catastrophic consequences for the mission. Foreign
advanced space organizations have developed and implemented their own reliability



106 / $F LA Al BTl B AT

management programs for launch vehicles from the conceptual design stage to the
detail processes for the individual components, procedures and test reports. A
study on the launch failures and the reliability analysis methods for one-shot
devices contained in this paper will contribute to the reliability improvement for

Korean launch vehicle and components.
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ehla gk

N
o mlo uwo o

<E 1> A AA LAY 4F HF FA

HHALA =7} ARl | YR T | dF4Ad 43E (%)
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9, B2, o3, o)3E /109
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<E 2> LA ASE 27 24 F94 US4

o] AL A AA BAE)

M EAN 2 nREEE oy [BREAR)
(38 (1388)

e Az 12 (22.6%) 0.9809 |19 (21.3%)| 0.9831
AT | 224 FFAS | 9 17.0%) 0.9856 |22 (24.7%)| 0.9805
H Ao} AlE 9 (17.0%) 0.9856 |13 (14.6%)| 0.9884
Az A% 6 (11.3%) 0.9904 9 (10.1%) 0.9920
e AE 6 (11.3%) 0.9904 6 (6.7%) 0.9946
gAA #Hoid 4 (7.5%) 0.9936 5 (5.6%) 0.9955
AXAA AF 3 (5.7%) 0.9952 5 (5.6%) 0.9955
ATE o] 2 (3.8%) 0.9968 4 (4.5%) 0.9964
A 4% 2 (3.8%) 0.9968 3 (3.4%) 0.9973
FAA4 A% A% 1 (1.9%) 0.9984 4 (4.5%) 0.9964
Tz A% 1 (1.9%) 0.9984 3 (3.4%) 0.9973
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1% "olHE 28 AR 2 8GAN TE2HE dolgE FEste #Eske diolEH|

olng PEHsfolol @k % Bal 14 2E 4o HE AagE FFHos B
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P(r) = —" (1 —p)t=7) 1)

{n—r)
o714, p= 12EE (Proportion defective), n< ME 7| (Sample size), r<& 13
WA B 2= (number defective), P(r)S nil9 BE £ p/8 T F= AdFASI dojd

38 oeldith nAle) BB U AWM kAl ol ;Ao AT BFELS N D%
2ol mAHEY Yoz ANNL, of W) NHFEL 4 ) Utk

- yP0) @

CL=1-P(r<k) (3)

g ol 20719 A dig nFHE] 10% volook = FF p<oDE o
&3 2ol Adgdt. ¢4 A4S AHgE 1 B AFo] 04 EE AL BeS 1
FEES ANt e gk

P(r=0) = T)%(0.1 )°(0.9)% = 0.122 “4)
Plr=1) = 1—2'109!)—,(0.1)1(0.9)19 = 0270 (5)

ol w, & LA AlFol 17 ol B+ HELS H(2)F A3t dnh
P(r < 1) = 0.122+40.270 = 0.392 6)

3B 10% vlgte] ol Aol e AR WY & U= WAFES 4 @) E
AHg-te] g ol AETh

CL =1-0.392 = 0.608 7

Z, AHAFEL 60.8%01H, AFe] A A=Y e7xdo]l “AFFE 90%04 1R
£ 10% viwt” ojgtdd e olgte ¥ & F UH. olF WFAN7] A
Me NEdE AFL FE 171, 178 §8 F£F JAhAAL A AHFE 90%
AN 1F&E 10%S ‘&%/\]7]7] AsA = 22708 AFS AlPste] wgo] LA A
L, 3870 ol AFS A3 gAY stojop gtk &, 1709 AlF el
e 13E ?ﬂ%db A AFHAY aTEIAE UA77] AsiMe AE EL7la 387 ol
doz MAstolop stk thy o <E 4> AHAFE 90%9 95%% A, LZHE 10%E
A5 AT Ha A 3 k. TAE Yebd Zojn.
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<E 4> AAA 90% (ZEE 10%)A 2%
ANF5z naglo

g 25
o ey
AHEE 90% | AHFE 95%
0 22 29
1 38 47
2 52 63
3 65 77
4 78 92
5 91 104
6 104 116
7 116 129
8 128 143
9 140 156
10 152 168
2.5.2 A1 dlelgl g A £

V)

AR ] g4 143 SAXZE 44T goxw, olE FA37] e FLF A
28 izt A gdole SorRE FAFHCE HId ool ) o] F oM {ds
of & Atgr2 AlgdlelE] I A Wit FRE AV A Fo] oiyx, HolE2HE
2 ARE uRoz HAl Al MHAPS FHsE o] BEEHE Folu.

A ZRle] AL AlFuole Y n@3HE poll gt A#Ars(upper confidence
limits) 3 &} (lower confidence limits)& %3 FHSA H9, F BEAS vle] gt
AFFE HFso, 424, AN, 48AIY FolN AE5s FEEE ol &3t A
23 (p) I A (p,) & AL A (8) R (9 2

[oX

1 (8)

DL =
1+(%Q)FL
- (9)
bu 1+n-r(__1___)
r+1 " Fy

pic)

71 n3t r& A AF L 17 B $E duisty, FF FuE ARE vy, v,

Vi, vip® 93HE AF o] AFEE ohe T gol AN
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vp=2(n—r+1), vy =2r

Vin = 2(7'+1), Vip = 2("—7")

387} Hetel 2709 ABo] nFo] BAGE AP, AAFE 90%E BYDY
1A%EL FHe7 A8 AN PHe B 2o

1o
uz
e
ttlo
Pl

DOn=238, r=2

@ AFE A vy =T4, v =4, vy =6, vy =T2
® FEEXE Fx: F, =379, F, = 3.06

glahgt AAr @ p, = 0.014

243 AAL : py = 0.203

K

ol 90%9 AFFFoT FAI AW 1ZFE pt 1.4%04 20.3% Areld itk
= AL Yguisid, 33&gE FHTLE E017] AN Boh & FE ddy Alf‘féé
omur F2 AHFES FEsteor v, nF T FUF FL Ffde FATN £
oA Fr}. o|g} Fo] o|FEEE Hgstd et nAHET AZFEAMY lﬂé 3}1%“—
24 1 Ay FE AN F oy, AR 95%9 99% AL AHFEH Y A4
Foll & FHA A A5, E FE <F 559 o
ul §FeFF9Y 35T SAAE TAE] 3 SFLAAG AF QFFAL AHF R
ﬂ |, ElA £ F %ol ol 130l “Bf‘s}xl 2 A
g Eds}ﬂﬁf‘f} A
Fd =] el EH?SP =g .J £ fEAAE ARAY 8 dAddA olE %}%—fs}@i A3
18] #A3a ojol ueh *Wéé F8sof 3tn, AP AFHE uPoR HolHE
e @Al A oleh 22 A Al B4/ 1S 883t AlAade] AR 9 AF
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<E 5> AAA 95%, 99%2 A AHFEHR vg A o i HL

A=A 0.95 (38E 0.05) A1E4 0.99 (2ZFEE 0.01)

iy 50% | 80% | 90% | 95% | 99% | 50% | 80% | 90% | 95% | 99%
Ay 4| CL. | CL. | CL. | CL. | CL. | CL. | CL. | CL. | CL. | CL

14 32 46 59 90 69 160 230 299 459
34 60 77 94 130 168 299 388 467 662
54 85 106 125 166 268 424 526 625 838
74 110 133 154 198 367 551 664 773 | 1002
94 134 159 180 228 467 671 789 913 | 1157
114 157 184 208 258 567 785 926 | 1049 | 1307
134 180 209 235 288 667 902 | 1051 | 1186 | 1453

S| U AW N |- O

3. 4 &

71748, 44 BAE ALFHALAE 28§, A AA 25T, 3339, dER AulL
FAL BEFA, AL TVAE $F F o8 7 S804 d394 8827 o
REH, ol ¥R FEUALY Fo9 FrME Juidth o9 T2 AFAE E $F LA
o Z2 $FAFLE Aol =gk t‘]%°] ¥, 7HEE HARE 9 58 = F

Fols FE e Auzt ErbsstRnE, AL 2017 A4, 23, Mg, 2
Ab 928 3 Atel] A AFHAAE FHE] A mFol Aol

FEvets dREF-FATHAA 2001 d KSR-IIIE A3 o8 EARE olF, 2015
G7HA 1.68F ASAA4E DA A 8 20028FH A Y ZAA AEAY
(KSLV-1)& I ¥stu 9&5}. olglgt F74A JEAE ¥ AdMME U, FH T

Y $FANANG FEG £ 494 AE L F7) 1ES BRE 5 UES $FE
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