B2 kel Abel ot
®20A 2z
20134 128

r2
-m
_>'|_|
oft
2=
-
H1
ald
02k
>
ok

7|& JHolof chE
o £ s}’
o o
HE=xt
1. A&
2. W= A0 Het OlES 1LZE
3. MEXY U =AY Agi=s
4, MEXY WPRE FHAIE Jjagor
5. &8 &

ESIAE AlgiReIEE

(WA XX Tel : 02-2079-5310, rokeom@gmail.com)

0

=284 201349 112 82 AlMEAYU: 20134 128 172
=24 (1xh 20139 119 152, 2x}b: 20134 12¢ 13Y)

_63_



Korea Association of
Defense Industry Studies
Vol.20, No.2, December 2013

A Study on the Improvement of the Endurance Testing Standard

for Combat Vehicles
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Abstract

The term endurance is usually defined as “the probability of a specific system or
equipment to successfully perform its expected functions without any failure until its
target life cycle is terminated or replacement is required.” The standard used for
endurance drive testing for combat vehicle development in the Republic of Korea is
currently dominated by the U.S. military’s MIL-STD due to the absence of an
independent standard specifically designed for the distinctive battlefield environment
and mission characteristics of the Korean Peninsula. For tracked vehicles, the absence
of such standard signifies the uniform application of the U.S. military’s MIL-STD for
9,600km endurance drive testing utilizing only one vehicle while not considering the
distinctive mission characteristics and operational environment of the target systems.

This study proposes a reasonable standard for endurance drive testing that takes the
distinctive mission characteristics and operation environment of the target weapons
system into account. The first step is the categorization of vehicle systems into three
types in accordance with the categorization standard for combat vehicles established
by ROK: combat vehicle, combat command vehicle, and combat support vehicle.
Then the proper distance for endurance drive testing will be determined by deciding
the appropriate fidelity standard level and the number of vehicles required for
endurance drive testing. If the endurance drive testing standard will be improved as
proposed in this study, adequate verification of the target performance at the R&D
phase and substantial reduction of the time required for testing and evaluation will
become possible.

For the weapons systems development programs, subjecting combat vehicles to
adequate and scientific testing and evaluation at the development phase after serial
production is the preliminary condition for meeting the pre-planned performance level
and for ensuring the economical operation of combat vehicle systems in field
operation.

Keywords: Endurance test, combat vehicle, mission characteristics, operation

environment
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2. LW =AW Oist O|2& DF
WEIBULL®E X &= 2344 #4oA ol AMgy+= 1ZEY F 3tuz 9% T7)
WEIBULLE ¥ 5 wz2w Bx35s oen 2 T~ Weibull(\, ()8 7o) @ 3dit)
Fit)=P(T<t)=1—¢ ' t>0
714 A(>0)e HEE, [(>0)E 4RSS 247k Ueich, WEIBULLE ¥ &
FUEER, LIS DAEFFE 4 Ge3 2ol T 5 Aeh6]
d )
ft):%F(t):B)\ﬂtﬁ e 4> 0
Rt)=P(T>t)=¢ M t>0
t ‘
h(t):—f( ) =Nt >0
(t)
AR5 “BEPA NTE 872D 9FS A% WTAE FIAY AEPd A
TBINA A=A TEAAA WTE AFAE FAAYE v 2ol F-=3A
FEEAA (ARSI W ZGA) WTFE 27Ede WTE 1%l gl
6,400km=E F3T 5 50% olAoz At} edFAF HAAE 3 714
S 1) 58FAY WItE 2720 E AFFEE 100X CL%E W= 84274
S 2AF3sH7] ¢ WTFE FAAES HAAST 2) ntie] ARE FPADE d
kme] YTE A@E wEgor Fa@. 3) Fig AW Hedh FAA
g AEHE et 2ol fEstgint
In(i—cz) |- In(1— CL) |5
n(l— B [ 1 n(l— B
d=n|— > (6400)x | —x —— = 1
K n } ( ) In(0.5) ¥
) T: 5832 1323k
2) Rit)=P{T>t} : N =3F(EFZA7t t km 7HA YA
)
3) CL : A 24 (Confidence Level)
4) n FEAA(EE Az} AEds
5 d: WT% Alg F3FAF
6) 0 : WEIBULLE 9] 3/} X (shape parameter)
7) n : WEIBULL® ¥9] 2 %=X <=(scale parameter)
oluj A FESE CL=50%, 60%, 70%, 80%, 90% o], WEIBULL &3 9
g7 4=1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.04 w FHZA A= n=1
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A FAAYE AEst Al 1A n,

AE FAAE do] NPE 24s s
EE, fe] S vhed WA REF UTE JASAE FAAY 2 Ve
Al ka3l
lxlni(l )a} AeAl Bzkel HIE nyste] FI A7 7 7
n” 1n(0.5) s B ¢
45 Adsdt. 5 a> 1w pg=1d we FIAAYUE AdYsa
0<a<lol¥d =44 wo] F=PA =S A st

a=

<E 1> WRE AE =#Hel(n=1,2)

. L
B 50% 60% 70% 80% 90%
B-1.0(4.0) n=1 | 6400.0 | 84604 | 11116.6 | 14,8604 | 21,260.4
T n=2 | 5381.8 | 5770.7 | 61784 | 7430.2 | 10,630.2
g 4 1~ 208 ol 8T A AHE AEFE WTE AFANGL AT

FPAYE <F 1> 2},

ABFe WPE A FAAY 424D o $5n g 2de BAsvin 7}
A ABAFN) L NHEE FYANE AN <E 2>9 2ok

<E 2> A URE N8 F=#H2(n=3, 4, 5)

CL
50% 60% 70% 80% 90%
n=3 | 4861.7 | 52131 | 55813 | 60014 | 7,079.7
£5=1.0(4.0) | n=4 | 45255 | 48525 | 51953 | 5586.3 | 6,109.6
n=5 | 42799 | 4589.2 | 49134 | 52832 | 57781

T

5 T4 53 IR A AgAFY dgE SUAE WTE FAAE Fot
Ae AL A & Jdvh UFE FIA TS AFS U2 5ta A FF 830%E A&
& A5 FdAYE 6000km= AA FAE UFE AlE T3 AE(9,600km)e] 63% FF
ol 51 A= 55%(5283.2km) o R AA FoltuE AL FE 4 ). o
A FAAE A7E ZolAWH AlFH I 28FHE AE @E5EHE a7t k. A
EAHOE ANFAF] 5 T/AE A AR 3o F4S EE AFHI 2877
o] & E3 7heds Feld 4 gl

StH AEY AdFEAHY Ao A 71EAEHES 32000Km F3S A4S A
ole dial] ALAFe] WFE FAAY VFoZ HEstH Y= agglol 24000Km
S FdT FE 50% oo xdo| shssitt wEkA Ve 279 WA Glo]l AlEA
of yF%E ASAE FIHALY AEA)ES LA AEA A= 7 2 AAAF
e FPALE AESE <E 3>
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<H 3> UEXNY UT A8 F&AHel(n=1,2,8,4,5)
CL

50% 60% 70% 80% 90%
n=1 | 24,000.0 | 31,726.2 | 41,687.2 | 55,726.3 | 79,726.3
n=2 | 20,181.5 | 21,639.9 | 23,168.7 | 27,863.1 | 39,863.1
£=1.0(4.0) | n=3 | 18231.5 | 19,5489 | 20,930.0 | 22,505.2 | 26,548.9
n=4 | 16970.6 | 18,196.9 | 19,482.5 | 20,948.8 | 22,911.0
n=5 | 16,049.8 | 17,209.6 | 18,4254 | 19,812.1 | 21,667.9

T2

A=AZF2 sdstA AAAZFY] d4E S7HA 7% FIANAAG dE5H= AS
gelgr = Jdoh F 2AF 1WZ 32000kmE FHE Wi e Algdd 49 AFEEs oF
63%°]th. wkeF A% FES 80% 2 gkl AlAAES 3ulE Foid A9 FAAY
= 22500kmeo]™ S5 E e A ¢ 19812km=E @EdT = AlLxFY A9 Y
SHAl A 12 AP Ak vluA] AFEE dgE Rk FaARE 34 959
o 283 <E 3>& ol &A] VAT AFEAL ¢ F8&F}Ao] thh Aol7t Ue A
A3} zFe T ANE7IES AAA AFFE, FAAY 2 AEAREFY] dgE §5

AP A8 F Q= 1A del s
A BIAAYEAAERIR) RAA ADH AR S| mRe A 7714
A AHFEE <Y 1>9h 2ol AEHe] Utk AANFE(CDE AgA] 8T 2 A
ol g 52 westel AASHM KALNAA HEHE L THEY AHEE A 7
= Hgato] 80%= AAGT Yok FuE A 2 ToAA AERE L pYEe
AEEe b2 90%, 95%0] T,

<O 1> S NEEI} 4DI0|SE] MFLE
(@) AAFF(CD)
Oh) g 8T, ARAZ WG, AGHE, AR, FAH £ 52

arefste] AAstolof gt

(b AFFEES ol WEE olgstel AT F Uuk.

@O MIL-STD-690D #-& 60%(Standard), 90%(Special)
Q FF A=A AYEe ug AN 58 udste] 24
@ durdor HEwE APYAE o] &3 A4
-S4 FIAA AL FE - TFAEFE D 80%
- FIAA A48 FE - FAAE L 90%
- g F1AA A8 FE - TFAAFE D 9HB%
ey BAIE A Y FIAA AFH I A Tbel =85S odks S s, g3
AAC] AFEAL 2 L34 & 1Hs A &2 ded APA o A% Vo w A
ok FIIAAY] AR o] AFE e LI Aol g, AGEt Fnje] W
= FYPANY V) TR FEANES Y3 m2FE S digk AR gl E3Eo 9l
A gxol AF/NAAY Y] AlFE MG T i A o] Attt



3. MEXY WRT THAE AN

3.0 8&EXE W2 =HAIE J|l= 01

Adutd o g FEIAA AFALAIY Fa7F B8 WrEs AANIGAdA A A, F
AA 2 FAFEE e agla 712 D GAEAGANAN nZFgE @ s 2
A, AGAEEA, HAEA 58 TS HTHoE AFgHAAA Hx det
AA Wme g4 AFE Fdste] nFdt REE BAgsAY AfEss daE s
Ao Fst & HFHoR Hx UFErt SFd GuE Fakste] ofrol wjx] g

AA vty A5 AFEAF g yT= FPAE Ve v MIL-STDE
Frarste] ARgstal glom dNtm 2y " AFSAS s 524 Ve Y
A gk Kl 2 K2 daket K21 R A FA g & AEA S v=e] MIFA 7iEA] A

AR

€3 7]5(6,000mile)S A E3J 2 K200 FHAE ware] MI113 A3t v+
5000mile)S #&atch And AR LS <E 4>¢ 2 xhl—ze} Arare] 74§
2 =& of

A YREY U SFBAYNE BT FAAD FuAE FolF /| Fo] A G
of AW, Ve TE FAAY AEe el wAH FABAE G 9
o] FYE FoR YFEAN aTHE S $¥s 943 ANHAE 2

<H 4> =2 AZXE WRE FEAIEHE L AN+
T8 el = FHA A Y A A = 7
K1 '92. 8. 5tf
o]
= =} KiA< K1A1l '98. 8. 9,600km -
K2 '08. 12. 3ty
K55 '85. 1. -
o=}
Az | KA MresaT 10. 9. 6,400km o
K9 '98. 10. 9,600km 6%
K200 '84. 10. 8,000km -
=) K21 '07. 7. 3l
A 10, 12. 9,600km o0
Aad AFe] Aol e TOP 2-2-506 714 F A& 2% WIg Faste §
go] Ao Abg3tal Yk <F 5>9 o] 7| EATELS 32000kmE FHdtL AL}
AL TOP 2-2-5069] & 18 W2E A &3to] 19200km= @E3te] # &3t 9
g A5 AFE A=A HY 5L W FIPAES A3 759 HAE 2 A Yol
gdesith S A5l dFEEA 9 834 13 Wt FIAH g AF-H 7]
o] H Qg att}
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T ' 1= 24E 5E
7| 225 32,000km 32,000km
T2k 19,200km
18,000km(2+ % AH] )
Rl 19,200km 18,000km (5% 2F22] ul)
Al G == 18,000km(5E =g F-4 )
NBC -
2 7 - 18,000km(5%)
o) 3 70 A E -

S owAE YTE FAARE AAFDY kel ek s]Fo] wldwe] 9lA e
Az A el SREAY daEe Abe F HAAT AFPFABAL 2 A A7)
B A S e JREAL 2 $8a So od wetd AR U RAS
AR AA AT FEe ARG o= W =B

<E 6> ML AIME AEEIN LE(ol)

Ea] e LD !
o | 15 | ROC %4 2 HA%EAS) &9 IEREES
Tl s | 98 994 2 ddaAdek B | e8ANE
}\ AL
1A% 55 LS Bk 2 gt 78 A9 SERAR=T)

dubA o7 AFNUAF S A At BFoR Ad B4 AEEA Y A A A
g 30 olst®E Festth AlAA S 32 A AS A A

B &2 <3 6> Zrh 3] AH] T 1die NEAERE 7] A 845 (ROC,
Required Operational Capability) &9 73 TFHoAHE gQlsta, & =

Fsto] opdF-djol A Jdgnle] ALY 28 AP FAEN Y AFFAE A dst
AgEstadase] AALES st x| 1 ¥

+ g5

A=Y AFEAFe] NTE FRNGS AP & S el 2
Fol MASA BETH of 1do] 288t WTFE FANFL A S22AL VT e
NES Fesel A8sn gor F8 RAAY WIE FING FREd uge
<E 759 2tk UTE FANGL A A 2 FHPAe] wge] WA 1 1
o FF % AES Bustel ¥R F AL FARAY NG ASRE Al A%
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a8 gurt PEste R WAL 0% ABHE Aol AEH vk a9
Wrw AN A7 4o Agte] WS Bomern o % e PRI B P
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