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Exploratory Research on Aeroengine Operational Test
YU Jin—lu,ZHANG Xiao—qiang, HU Ya—ji, HUANG Dan—qing, WANG Ji—chuan
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Abstract: Aeroengine operational test (which can be divided into operational effectiveness and operational applicability )is a compre-
hensive process of assessment and evaluation of aeroengine in the early stage of development and use under the environment of similar actu-
al combat. In order to improve the comprehensive combat and technical efficiency of aeroengine, optimize the engine architecture , deter-
mine the allocation and application principles, and provide reference for training support elements, a operational test system including two
types of 103 items of test content was initially constructed. The effectiveness evaluation model was established by using the comprehensive

evaluation analysis method and the comprehensive effectiveness of aeroengine was studied. The results will provide guidance for the opera-

tional use and support of aeroengine.

Key words: operational test; operational effectiveness ;operational applicability ; performance evaluation ; aeroengine

0 3I8

PRI 05 s AR e R I N, B R4 Y
AR SBCRE AR SR I, A 5 30 D) 52 A3 Y i L 9 3K
I a5 HI 2 A0 7 ik 3 B W s it T B % S
PRI ZE G R s R S LA D T RALE Lo , TR
REMYIL 25 ELHEE M WAL PERE S IRABE T . K BhdL
AR A 2 7 AT ) A P 301 , Ry 2 LA A
RCRE RN S I , 72T SR A IR EE T, 4z I 2l
W7k TE R SR AL T, X R S BLEA T %5 4%
SRR AIbEAE puR

VR SRS AR AR 5T — b R ik AR 2
5P B AE 5 B ZE S AR S AT 0 58 iR 2 5
5o FEANER Y E Z AR H B G, eI A

THHRRAT FEEE, WE T 1EERAEEN
VERGRE A SV FR R R bR IR 2R BOR T Bedk
FMNA IR Z S 1A G B A R T, H
A SN Bl SR AR R, TR
P T s an AR A5 B B J7 K SEIRE ST R A
AR BT 5T AL TR, S 1A R Y
Bt s B A BTSERDE R AR SR I LR B RS S
VEBGRIANSS 5, WIS I AR R A A Pk e e it
TRIEEARYE s RIS IEILAL T g R ALBEPEAL T
ik, i RGBS SR AL TR s B S AR
FE T B IARPUR AR SRR I H LRI 5k, O A AR
YU A AE MO BE5E 1 LAl 5 F100 & ShHLAY 1 0k
K25 % T AR AP BE R, Sy DR A Bl 21 7 4 A3t

r#m B #5:2019-05-30

EER T THAR(1981), 55, 1o, Bz, WFE 07 o et R G0 AR T BRGS0 0 1 K S 2 e S R 5 E-mail : yujinlu1 @163.com.,

SV RER: THIRR, KA TS 5 75 K SIPLIEAR i 50 BRI (T] M55 K 3B, 2021, 47 (4P 1) : 1=7. YU Jinlu, ZHANG Xiaogiang, HU

Yaji, et al. Exploratory research on aeroengine operational test[J]. Aeroengine,2021,47(S1):1-7.



2 Bz

%

TR ST F 119 & B HLA R SRS 5 4% T L
PEFIAE GRS I, Sk 1 I 2 A P 2R AR B e
FFATIRE ST, SR IR SR A T AR 7k 5
Y & S LIS AR A, R & SR SRR g At
THEARME s F135 KR BIHIE T F-35 ©HL, X HE H
P SRR R ARAT 55 B T 24T TR, i ik
¥ TARRIER R , I AMESERFIE B9 A TF R/, 1 H
T DG & LA R 6 4 A SR 5 A X 2

AR SCE R A R BRI R AT, 91204
LA SR I R 3R R T 25 A PP AL A BT vk i s &
BIMLLE A SLRE PR B, X 58 N R HEAT T 4047 -
e L& S LEA T IR EE I8 MRS, w125 074k T & 8h
PLIEZE G PR EEIE HI TR BE

1 e E R E T

ST i AR A AR SIS 1 R RS & B AL
I 43 R AR R R g a8 AR A P e R
A5 20 B 1 G i 7 Y SR AR Rl P PR DA A Y
ZIEMH L R RV EAARE D SR AR
FEME RN G 12 R S HL e OB AT 55 e T, 2
ANVE RIS A R v %) EE B A BB A, S X AR AR A
Mt # g )y R AR R ke g, 2 A Sk ey — A
PRI, & SIHLIFE SRALRE 158 55 LU e KHLTY
Vi A RE 5 A kG FH M0 48 76 5 TR B n] FHME | B
YEME ATzt n S T 4EE I IR R R
B H AR IAEEIE IV LRGSR A A B I N B SR
FORGERZE LT, & AL IT4ERE: G A &
TR,

1.1 B eI &

HRAE )20 53 W RN (a7 WA} 2% 1 S ) g o7 40 3 B AR
RE 1 EAFRE T IR RE 7 R A R DTk EE 4 07 1R
53 WA N2 L2 & S ALAE e il ge 4 & | 3
RIS NI R .

111 ARz AR

s e shAIL Y LA e 71 g0 e Xt A il S 4 &
BLRATFIAIL S RE ) —Fh B 2, Sl T it s & shll Ay
A RHLIE R AT IV AT 55 28 3 5 B AL
AL PO LB T B 25 K 7 i i I i A
MIPERE . FEAR TR 150 W] DLl S8 AT RE iR
FSZHEALB e 1k . 4 RATRE TR N AL 46
FEANERE KATE RE RN il s SRl h g

S| 547 %
| MR |
|

It g f .
s i Ay
fe b i =
i i i 3

[ [

¥

i e

i iy

i1 i3

e 5

Wi 1

e %

B

|

4 e || &

fil 71 || e

it % || a8

7 w || )

& B[] i

B1 MERIVERLEERBRER

RIS ARG RATHRGNME AR PG R ) e R
Jie P4 R A P A 25
1.1.2 AA7RE A

TKHLA A7 RE S IR BLAE T CAIL R sk A HRAR A R O
IRBE e 1 AN 5 | S 457 A B PR BRI 55 1 PR 47 1% 2 A 2K
b o8 B HE 2 T R RE I Wi zs R B AL A FERE
JE RHLAAERE S B E B R 4y, BRI N A AL
BB RE T BB AR A A . BR S RE i
L R RN 8= g I AW N 8= S W Y VB AN A R W R e
 E B R SL R AR S B e ) S B A
PR FH o I e S HLORFE B AR T AR i g 7 A2 19
Kt
1.1.3  PREERE ST il5

At 25 K SIHLAE SR AR5 DR 15 8 3 40 4 {1 35 7
A AT FH 2k A8 v A ORI A2 A 25 & S AL 58 B 4%
AARBE T HEAT ) — R AR B R4S BRIE 2. fiias & 3l
BLAG 1R SR AR OR B fig ke R 3 T 3% Rk sh L4k 15 I
BEEER, AT LLR SE B AR R B BT | R A A5 DR e ¢
TRV B AR 30 5 Sy ik s 20 46 1 e A 2R R R 1A
T 5 A St AR R G A e T A SR AR s A7 B Tl
P AR T 58 o G P A L AR R 1 BT TR AR
BERE I PPAR AEA RV R EHE B RE 115,

(1) 4B FRIRPRBRRE T PEAG o AR & bl S5
A4 NG R R FIEE A 5L B AR IR,
FEAB VA ML R G E B A Tk .



!

TR AU RS E O R RS 3

(2) A B RUNEPEAS o GEithl b e O IE AR 1
UCHER G I 2 RN Ak 16 22 48 % HE AR

(3) ik IHEERE 1. BRI S e
AT IER R T . MRS ECHIC B S
Fe A [A] A T RE ] A AT 55 sk ) AR KA A I [A]
1.1.4 (KRR TTERE

At 2s & SAL A A 2R DTk B S AR LA X R AL
WAL WA REAW RS TAEMERERRZm , 50

A BRI 25 2 s AL 4 2 s 104 FR o A S 3
fli =R G5 5P IE LR
1.2 EREAMREER

fit 28 & shHILAE %G5 00 1A 2R A 6 P 055 38
PE AR ST RIS FHPE AR SR OR R FHPE 5 B DR Rt A
20 A 5 7 T SO I E P 2, 43 1K P 2
2 fr7s o

| 2 2 S RO 3 |

e I

| et s g |

[R s | IRl

| (x| | %
& g |al |
i ElLE] |
5 | |||
fii

B2 M=RIHVEKREAEREER

A i i
b 74 il
0 0 S
il i W
AR
1;&\ jiiy it
Lid Lty L3
1.2.1 HEEad s

PRBEIE FHPEMRBL T 1500 A s HILAE 45 Fh 3R 58 Y
TARYERE , AL FARIRET | A PRI A I 2R 5T
WEHTE . A RIS E VRS (A5 R S I $h 2%
T PR AT W) B AP 45 5 PR A PR I P 1R e
5 AL REHEA N R RE DT 0 RE 7 M g 5 6 A AE 73
56 5 o ERS5EE HPE E A5 A J  AF F f of
Przhid PR .

S SRl G A v 22 32 3 A U L o e
EPREE (4 k25 MZRA IR R, i A S R
FEE B Tl IR B e g R A R S HLME RE 4 1k
TIRESR H , DT B AR AR Sk e , il AT: 55 1 i 52 3 7

CAR 7RSS ENIN DS WS H= PSR AISEN i1
KGN . HIRIET IR 2 SRR Tk
JE LR R AR REOR T X A K R
TAC S W BE RN A WA DL RIS s 5 AR N R 32
TV ARMRIE TG E IR B | F A S 50
o WHLED B FIATALS5 I, K sl ] RE 2
AVBER TG 5% T R GT, AR T i ARl R 5 B
LER BB 5 Yl A IR XAV A
Y CHLHE AT VRS SS 5 PPA I, ose DA AR rh b
B 0 HEE R T ARSI 2K R A A R 5 X
PATHERCT 58 R SpLR) 52 ma = 2 i 1.

1 EAIEXE HHL IR E S
fE kR SR o S LR B
N S KB U5 P B
iR g A HEIEAE, ST 2 AR,
B PRI
N eI WA 11 22, 75
BR HHROR W RS
o e 3 e
P 2 5 035 2 S
" S
W FRERRE L
5 s i
o iﬁ;z’ A o A 5
Tl Al [* F'J’ o N 2
s G T o 3L

(1) FARPREG I IR - I3k S HLAE 25 A
IRIPSE T A TARPERE . ARl B, IR s
ANTR A5 F R AR PR RE s A7 ) AL A P - U
R ST 5 A ih A7 IR T I TARTERE .

(2) L g PRI 3 R X e - I3k S ML B 2
e TAERAOGT T H00E R BUE RS RGN Y
LR S A B ML FE O AR R RPL R A At
s Z Al LA

(3) A BRI 3 P - I S EAT W A
UCATRIN AR A 00T 19 TARVERE K38 K 5l
HLATEE APERE . A7 IR I AU A S HLAE R K B9 T



1 B 2

%

3l 547 &

P, AR K A R R T 2t
1.2.2 RS AR

A FH 38 P R B T i 2 & s L AE AR A
T R P AR A R e R B A R P I i
BEEP XM e et AT EEME  AMLES SRR TR
RGN AEALHE K AT A 28 4P (0 T et R AL
gh A AR

(1D)IEM % PR - W & s HLE B A7
F G0 AR E RE AR R RE 1Y R G0 4 A B 5
SME VAL K Sh AL AN R0 R B P54
TETERERY TR .

(2)fff A FEPEIRES  Ge it & s L2 it ]

(3) AHLEE G PR PG A A 53 i AHL TR |
R AHLERINS AT BRI B AR AT
1.2.3  VERRPR RS F R A

At 2 A shALAE SR AR B 3 MR B T s & sh Al
FEAE Rl R v, & sh LS 31 B it A st s i 4
1& HEdr R IR RE
PERTAT M

(DS & sl o] a8 k5 - i as & shiLag ol
s e AR R ST S AL R v, R A A B
TR iz i T R A B K B B s 12
iy, S IAPL S E A e T .

a. BE TSI FH 3 FH A8 15 A5 A 7 32 i, 7 K ) BB A5
F R ERA TS5, Be T YE TR LB 4

b BB A B L LG  REm AN T,
Foiz fnE) B 0 72 P 7 BRI AR R A R

AR R AR R BRI

b. VA HESF BT A LI ATS AR E < et P 4
PR AR B ) S B AR N B AT SRR I e 2R 22

FERIBEAR VPG AN [F) 35 S A0 4E 18 BT BRI as AR

e AT R AR R B

A5

. GEAT AR R 0 25 & Sh ML ) 2 3B 42 g A o
SR AT E AN G R SIS IE H T AR
124 J5¥ et

K SHLG B S R4S fe i R G R T S T
o RN

AR RS R A A RIS O A B
- RBHESCPE SERRRE HEHI A FI TR
PR R ENHLER R Y CHU EURFE

PRBEE IR 25 5 PP
1.2.5 SRl

fias e shHL 2 B P e 22 2% i 4 FH 54 2, LR
FYeE TR AR , 38 2 5% ) 1) HAth 28 2% i BRI

A LA R SRR B R A5
R RS,

RN A OIS

2 {EERETE
2 2 EAILOVE R R KRB S P 3 1)

- RHIRRIITH W R ERE TR RS
BRI RS (R, K S HLAY IR B R
T ARBUR A ARG R TIR IS RS
ORENMER ERLIVE R . KT LA R E AL
ERGAT RGOk BT 1 A I SOk R
RIHLR HEAOKT VERE FEEE B RS

SRR 0 B 32 50T R 757 S 15

FBUAT IR

o WA IZ AL S R S HL B S5 o b 2% I3
I T] FE 3 i ) 4 R BT EE 1 W AR

() fzs A B Al PR - DAl A ShPLAY ] §E T
VEIFIR] TR PEAEAE I (8] S22 48 S A] P24 AR
PEAEEIF ] A Al FEE a] 38 ] I BE RIS A Al HIEE 5

(L2 K S AL AERE PR - A & S LR AT
I I BETT I il 5 4 AR A P BT

21

S — RINE ST T PN, R 2R ST [ A
RE S AE 55 A EA T 2 A S FE VRV, A REAS
AR R A

fit s e shAILI VR SR RE DAL 2 X A sh AL sk
5 R GERE H A GG R LA RE A PG

T 75 %

YRS BE VA IR T ik 2 70 24, A Hr i, 1
AR B EWPEE L FT Ak AR ETE |

ORI, RUR LRGSR P4 F O
BRI H o A B s A B . A

a A RSB A R 7 B i

TREE AR M B IR (4 A ShHLIA B PR AT
AROPRRE TRl B S5 5 DA AR A8 16 sl A e SE A LA S A

KA VAL ATk X A LA SO i Pl AT
FEAEL ARG FE o e i A TR A b SR s v
T3 1 AL BE G FE B, AT LU BR 46 s 8] AR S 4 9 52
Wi (A A R WA B R BB N E TR S5



!

TR AU RS E O R RS 5

PRI BUANAT S REE o DA D A S HILAS 5 s 1] AR S A
ARSI, (DT 25 3R SN f & 2R, AS SCR AT XHE ¢
B8 R o BT E AT O IS B 23 5 VA e i i, 28
APRATE

(1) BT 2s K s R 5 PR R 2 2
—VEREHEAT IS, A o I A 30 I 3
SE n AR T 58, 15 2 nxn 21 B, FH L 0
FOE T R A TR N AN E 0,0, 0,

iw;l (1)

(2) 4 S b i g B AR B mxn AEHE B 12 Y 5

(3)X} w AT AL B, 15 25 5 X

(4) 5K fie X 09 P J7 22 56 B s 09 FFAE 5 2
s = A, = 0,458 n NREIEAE 128 AL, FRRAE (B0 I (14
k]

A =(a,a, -+ a,) (2)

Krfia R,

(SIS > F R B TTERA £, OO MR T
25 FE LT REfE BT A 2 1 e

A
= (3)
iy
iz
(6)K 148 & F i
Fi=auyn+ayy,+ - +a,y,
Fu=any + anys + o 4 agy,
Fo= 2 1.29”12 2) 2 2¥ w2 (4)

i

F.=a,,y,*ay,y, + - +a,y.

(DIHEREARTNE E, RN DAY

PEH A :
&i=fiF (5)

(8)4% & AT IEZALIG BIREA Y ZREVFNE W, AR
FARK TR R RS , (EE AR ILRE ) ki
22 RHIHE

TE I K S Bl AT PR BT i MRS, PEAS & sl
ZRE IS HIVERE . BRI HT A 5 Fh it Tr 52,
T %1~ 553 B H g i L FL R T VD YRR o L B
Bio W NGO RE SRR AT 43 i K sh Pl
B A RRT o3 B8 g B W3R 2. S5 5 U7
2T ZMABGE G AT R ALE , %
UEINHEVE R

®2 RIYIREIER KL EE
WHERZE  FE1 FE2 O KHE3 HFE4 O HES

{2383 0.632 0.687 0.824 0.475 0.754
Vb 0.415 0.642 0.488 0.874 0.638
[ 0.874 0.587 0.568 0.768 0.774
T 0.588 0.785 0.724 0.745 0.854
FL % 0.687 0.862 0.578 0.564 0.547

£33 KEHNARERARKRETENE (o) 2%

WEHE  FEI1 T2 FEI R4 TES
B 0.202 0.177 0.268 0.167 0.201
paard 0.175 0.185 0.224 0.253 0.185
7 0.246 0.153 0.176 0.185 0.155

s
i

= 0.223 0.238 0.185 0.222 0.288
CER(3 0.154 0.247 0.147 0.173 0.171

g

XP a0 B AT S RE VAL A5 BIRRAEME A =1, A,
=— 0.0654 + 0.045i, A,=— 0.0654-0.045;, 1,=0.0584 +
0.0506i , A ,=0.0584-0.0506i .,

B> A KF R A REAE ] 2R A, =(0.4518,-0.3993-
0.2503i, - 0.3993 + 0.2503;, 0.6063, 0.6063) , A,=
(0.4584, - 0.0636-0.4665i, — 0.0636 + 0.4665i, -
0.2397 — 0.0605i, — 0.2397 + 0.0605;) , A,= (0.448,
0.5412,0.5412,0.3074+0.2472i,0.3074-0.2472i) ,A,=
(0.4787,0.0009+0.3694i,0.0009-0.3694i,  —0.2478-
0.372i, - 0.2478 + 0.372i) , A= (0.3949, - 0.0791 +
0.3474i, — 0.0791-0.3474i, - 0.4261 + 0.1854, —
0.4261-0.1854i) .,

PG (3), BT R £ R £,=1.0142, £,=—0.06633 +
0.04564i, f=— 0.06633 - 0.04564i, £,=0.05923 +
0.05132i,/,=0.05923-0.05132i.,

WHE=(4), EA F, 8 F=1.3977,F =0.0649+
0.118i, F=— 0.095-0.0343;, F,=— 0.135-0.0733i, F=
0.153+0.0016i,

MR 2L (5) , FEARPEA (E €l £,=1.4176, &,=—
0.00108 — 0.01079i, £,=0.004733 + 0.0066i, &=—
0.004234-0.01127i,£,=0.009144-0.007757i.,

13 TR T R LR A TPIME LR 4,

x4 ZHEIEMEW
ES! %2 HE3 ES UES
1.4176 0.0108 0.0081 0.01204 0.01199

M4l L, J5 5 1 ZES PR ER R, UEDT



6 Bz

%

3 Bl 547 &

PRERI K SHLI 255 BRI I P d i, B2 & s fLLE
1 PR PR I TAR R RER LS, 7R TP AT 19 T AR
REfR 22 o 1E 1% S HLOH il bt s 7 3 488 g LA Vg
FEMREE A AV RE s 7012 S FH sk A0 56 %5 18 s i
8T

3 Zig

AR SO K LA IR SR th &, 028 sr 1
RANDLAE IR A Z . AR B AT A R S RE T
b B FIOT 25 K 2 B VS 2 Ak BT T & sh LA RE
VA W0 2D ST TR S LA A OKRE AR SGE
TEA Y ZRG RCBEPEAL AR, 7558 LA R 458 -

(DB T R S S RE RN i 1
BARZ IF XS AR i e T H 5T T A4

(2) B8 N7 18 4 ShATLAE R RE A s T 3K
KA AR A A SR SCHR L ST R, R 2R G
VAR oA ST 1A R S SR A

(3) 23 IR B T e T i, R T2 5 VA
ST R S HLLE G ALREPPAL B &5 3 AT AT A A
BB I B, S48 5 nT LA T & sh L2
FRRBEVTA .

SE WK

(1] S, BE R, FIAR, 55 . B8 A A SR M. JE st [E 7 Tolk
A, 2015:2-10.
WANG Kai, ZHAO Dinghai, YAN Yaodong, et al. Operational test of
weapons and equipment [M]. Beijing: Defense Engineering Industry
Press, 2015:2-10.(in Chinese)

[2] TRAAPK, EHEAT . 7AiM A PR (). B R
2015,36(4) :42-47.
XU Songlin, WANG Haizhe. Test and identification management sys-
tem of weapons and equipment in the U.S. army [J]. National Defense
Technology,2015,36(4) :42-47. (in Chinese)

[3] 77 WK TR, i 52, 45 L AR A AR R R B 5 20 ). =2
BT RER A A ARLFRR) ,2017,18(2) : 101-105.
FANG Jiayong, XU Haoxiang, LI Yongbin, et al. A design and analysis
of operational test for weapon equipment[J]. Jourmal of Air Force Engi-
neering University (Natura Science Edition) ,2017,18(2) : 101-105.
(in Chinese)

(4] B, Bk, OCA , 5 2 TR B R G E GRS R e AR
B sz syl T piRHE , 2016,37(4) :30-35.
LYU Jiuming, DAI Wei, QI Wenxiang, et al. Research of battle test
command and control technology based on information system and de-
velopment analysis [J].National Defense Technology, 2016,37(4) :30—
35. (in Chinese)

[5] X fi el , M8 , e . AR T B 5 BAFREEARBFTE)]. KA 2

TRAEZAR (A REAML ,2017,40(2) : 102-105.
ZHAO Rutong, LIU Peng, WANG Xiaoman. Research on information
storage technology in operational test[J]. Journal of Changchun Univer-
sity of Science and Technology (Natural Science Edition) , 2017, 40
(2):102-105. (in Chinese)

[6] BRIt , a2 . BAs RGUKRE VPN 5 PPN QIR R 1R HOR
Bk, 2004,15(4) : 1-5.

CHEN Haoguang, LI Yunzhi. Effectiveness evaluation and evaluation
method innovation of weapon system[J]. Journal of the Academy of
Equipment Command & Technology, 2004, 15 (4) : 1-5. (in Chinese)

(7] R0 e LS SR 547 | T TR0 B o M U363t B LR 77 s
(). =T A3h1k,2016,35(4) :35-39.

KE Hongfa, ZHU Jilu, ZHANG Junqi. Planning research of operation-
al test project for rader countermeasure equipment[J]. Ordnance In-
dustry Automation,2016,35 (4) :35-39. (in Chinese)

[8] MOE G. F=15A/F100-PW-220 engines : propulsion and limited perfor-
mance evaluation|[R]. AFFTC-TR-1986-19.

[9] Welch L D. Study on the mission, roles, and structure of the missile de-
fense agency (MDA)[R]. Virginia: Institute for Defense Analyses Alex-
andria VA, 2008.

[10] sk, Mizs K SpLa g6 AN BOR M. AL JE RO LR R

AL, 2005:5-9.

ZHANG Baocheng. Aeroengine test and test technology[M]. Beijing:
Beijing University Of Aeronautics and Astronautics Press, 2005 : 5-9.
(in Chinese)

[11] 7F%E . F-35 SSHHLF i w aa VR (% X8 1A [EB/OL).2018-12-07/
2019-02-27.https : //mp.weixin.qq.com/s/8htceyCmrnKFysqjs—00eQ.
XU Yun. F-35 begins initial operational testing and evaluation[EB/
OL]. 2018-12-07/2019-02-27.https : //mp.weixin.qq.com/s/8htceyC-
mrnKFysqjs—00eQ . (in Chinese)

[12] AR, EICER . A AR a0 Be 5 vk M. ALt B Toll
JiAt,2016:15-26.

CAO Yuhua, WANG Yuanqin. Theory and method of equipment com-
bat test [M]. Beijing: National Defense Industry Press, 2016: 15-26.
(in Chinese)

[13] Francis P. Defense acquisitions: status of the safety, performance, and
reliability of the expeditionary fire support system[R]. Washington:
Government Accountability Office Washington DC,2008.

[14] B, 25 A A, X MU . 9 A 28 2 8 1 A A7 P i VA BT 5
[J]. $e45 2B 4, 2015,26 (1) : 111-115.

CAO Yuhua, GAO Huameng, LIU Shuli. Research on operational sur-
vivability test evaluation of physical equipment[J]. Journal of Equip-
ment Academy,2015,26 (1):111-115. (in Chinese)

[15] FE B Rb R Tl 28 5 2 T SRR AR PEOR B AR TE  GIBA5 1A~
2005 [S]. b5 : R B A, 1-20.

Commission for Science, Technology and Industry for National De-

fense. Reliability maintenance assurance terminology: GJB451A —



!

TR AU RS E O R RS 7

2005 [S]. Beijing: The Former General Equipment Department , 1-20.

[16] SRABIR LB 175 77 4 . PRI B A F) S B e 76 PR I5E T R ofe

SIPT)]. A IR T, 2005,2(6) :28-33.

ZHANG Lunwu, HE Xinzhou, YANG Wanjun. Analysis of the envi-
ronmental effects and environmental engineering standard for materiel
[J]. Equipment Environmental Engineering, 2005, 2(6) : 28—33. (in
Chinese)

[17] BlREIE . FRIE R 3R 0 A2 % o 2R I S0 45 00 SR . e B8 1

F£,2005,2(6) :82-86.
ZHONG Peidao. Influence and countermeasure of environmental fac-
tors to the failure of aeronautical Equipmen[J]. Equipment Environ-

mental Engineering,2005,2(6) :82-86. (in Chinese)

[18] Tzee—Nan K, Balaban H S, Devers W C, et al. Cost of unsuitability :

assessment of trade—offs between the cost of operational unsuitability

and research, development, test and evaluation costs[R]. Virginia: In-

stttute for Defense Analyses Alexandria VA ,2008.

[19] [ B BFF 5 AR Tl Z5 51 45 5645 2 Fl — 3LA8 53#T : GIB1364-1992

[S]. dtat P RF = AR Tk R4, 1992:1-9.

Commission for Science, Technology and Industry for National De-
fense. Equipment cost — effectiveness analysis: GJB1364 — 1992 [S].
Beijing: Commission for Science, Technology and Indusiry for Nation-

al Defense, 1992:1-9. (in Chinese)

[20] 5% . i 28 A VR AR B0 VR AL 7 IE P 5 1)), 254 2 Be A4l , 2016,

27(2):117-122.

WANG Liang. Study on the assessment method of weaponry opera-
tional test[J]. Journal of Equipment Institute,2016,27(2): 117-122.
(in Chinese)

(ZidE x| =)



