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Development of Environmental Test Methods for Carrier-based Aircraft
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ABSTRACT: The problems of environmental suitability of carrier—based aircrafts were introduced in this paper firstly.
The main problems and causes existing in the environmental engineering work and environmental tests for carrier—based
aircrafts were analyzed. Then the development trends of carrier—based aircrafts’ environmental test methods in foreign
countries were analyzed. At last, combined with actual situation in China, some suggestions to carry out researches and
applications of environmental test methods of carrier—based aircrafts were proposed.

KEY WORDS: carrier—based aircraft; environmental suitability; environmental test; integrated environment; quick

evaluation

LS B S LB LA BT B R A R 5, Y

ARKIGAR SRR & E e

A 52 2 5 ] 9 2 5 U A 7 v b A R A
JRAEE A s TR R TV R4 | ol BB 4
ONTRAT o AV S i A v T B IR L 2 ik
FLBE A A AR G, e T [V 220 o i B 1) Sk AR A S AT
55 o BT HURR IR I 5B 6 B AT 55 T, R AR AL
TR ROMI R o i v i 2252 B BB 25 PR S Rl KL

USFSEHA: 2015-10-12; EITEHE: 2015-11-05
Received: 2015-10-12; Revised: 2015-11-05

JEE T PE PRI, 208 AR AL 28 K AL 2058 4 R ™ 1Y
[0 )| P S <5y W G S PN R PN L
SERFIR ) PR AT D I ol R 2R k8 57 I
SFPRIT Db IR/ S SO 2 e BB AL AL
SEPR A AR A H BT R Y R PR B B
B, 3 — e il e e il KL

EZET: KORO1971—),5,[ A L, R Ti2IN, EZMRDANBENTEEMAEE,
Biography: ZHANG Ling-bo(1971—) ,Male, from Lipu, Guangxi, Ph. D, Senior engineering , Research focus : management of naval aviation materiel.
BIMES : Bic(1972—), 58 JTHA HRR , BIR T2, T2 MBEEINE T2 ARHAR SR (Fo

Corresponding Author: FU Yun(1972—),Male, from Jiangxi, Researcher, Deputy chief engineer, Research focus : materiel environmental engineering.



F12E Hol

SRS AR ARALIREE U 7 V6 R R R - 101 -

YT I B A Ak T PR A R Y O
9, P2 e LML PR 5 P A SR PR R A HL A R
AR i P A A o e SEJ o 1 M ASEADUNE L
AT I B SR R | LA B £ PR 3 O 1R Y
PRETPEAN , S o™ i R W K e . S
T FE AR AT Lok 28 A7 B BRSSP [l &, 4
T H AR AL PR TR A AR AE Y T )
AR EAL, 5308 2t ] & 2 O 2 LB S5 i
TR R RS, a5 TR IE PR E O, B2 1 T B B
MR FAAI T 5K L

1 FREAR A IMEE R 8] 53 #

1.1 EEREJ

Fe [ 2 42 & AN B g T H R, W 2 KL e
Bk 2 A5 5 | PR A e L {51 e A ) R 5 il 2R
HLE AL b X TR AR IE, H A fir i PR B A
B R A L . TR B A LA
ACHLE BT R0 A A el S BRI () A
BRI AL AT BEF- 15 B A 3L B I [R] Py, B p]
PRESF R L T n] LUK 2 B8 ik o S e 55
AR AR ELTHAL, QAT /NP BT B /N, BLASS Ryl
TR T R A JB ol ) AT, B e R A O 2 B il
TR R PR T ik, TR AR A B AR B
55 o TEMLARBL A T T, i h 8 1 S5 PR B 80
7 | A S EL A B D 15 o Y T RE S K PR RE R 22 |
L W AE o 5 DR X S SRR A DA AL T B AR
S KR RGP UBEAR | A A DR 2R AL R A
PRSI Tl L S BLA I D BB 50 A R fih 5 20
JE Ik AR K AR AL DT . RS RE L
BT BRGE LUB I 5 I i B A S R 2
T12E IR UL K sh g 2 SRS I B S D M PL A
R, ARG AE N .

PYTER R, H AT E AL, J0e AT 55
PR BAUAT: 55 ARk I 18] AT AT 55 T AR 353
SR A -5 TR AT 2 AR I T I 9 S PR 5 T i A
PRI . MESEIREE R, TR 20 2 5 4 A PR i
JOL PR e S R A PR

1.2 [R5 HT

IR, 3 11 ZE A0 2 2 bl o, 759K 2 280
fiti 25 TRAIL A AH O SRR 56 UE T 12, 18 H LA GIB
150(A) RFUFRE" 2 PSRBT 20K, IF AR

SRR AT R E I . AE B AR OO
AR AR AT ™, i, bR 551G 48 h
Fe R E 96 ho 77 AT B A M SR T e ER
BEiE NV B e AR AR T IR TR A SR
BV BB IR R IRTE LSO 54T 55 A2 1k
Xof A A SRS SR BRI o XL B A B AR
TN RS IR AT SRS ] 7 U E L S IEPANRE PN
G PRI SRR DG Rk R . B R RS
H, BTLAF i Y PR S TR BEOR A D 7 it B BRI B 2
SR, DR TR A4 AR SR A T 35 0 AR B 73 i 1
PRGE R RFIRE , IO SR B PR B 100 75 vk

A T AR e R A AL A JRE P Ak 4 B
AFFEHER D AE 1 . 16 5, T BUA AR ELTHHLA
PR 28k 11 58 3 ALY o 2 B S (Rl RS ) ek R A o
T3], 2 i 2 ZE 290 LA R 0 o 8 15 L
T X R 2 B A A B A R EESR AR B R L E
AN EABAR KA, 75 0 2 S 4 A 7 J 39, 30 26 7 B
A PR ZORAR A6 56 Uk 5 95 2% T X
L8R A Y SEPRTR OO, R S DR RS — B AR,
T B = AR AR S A DTS 2 IR, [ N s = 4
TR BRI 2 o8 2 2 S A Sl A e ) e 52
B OL T R , LA S 2l 0 A58 108 77 I5 5T
WRLER > T RO, A A % T B
7 ] A AR BE 12 52 ) PR 18 7 YA A o RS
DR T — LEAR BT i ST AR RS IR PS5, U4 FEL A
il PRIEE, SR DT O 2 4 ] REAF A8 Y AN H) 52
Wiy, (EATSJC I i Rk B PR R 25K, I i 1o 3
HKIGIIE

2 ESMREMIMEIXIEHE RN L BES

20 tH2d 60 4FAR A, 56 [ [ B A TR 3, Bifi 4
B g% o T RN A R A R, ORI A R AR
B R R e i S B P R, M 20 i
070 4R T, B2 F-14, F-18, E-2 455 — R s kB
FIRARAIL )RR o], 5% R0 B0 o B A AR 2 ML A B85 7 12 )
R, FEIX— Y, B A TR B T AR A A T S AT A
K TAE HARM R BBk, A 2L ER BT it
B HAR 0B T INARE A BRI ) kR, Rk R
R FEEA LT =AM,

1) AL 15 PR S SR B R0 Rl 3 Y
RSN o 8 f g A P AR R TS R S
— RO IR AR A I S R %, S ) A 08 2 5 [ R )
A 25 3] Bt 35 7 70 0 2 4 10 % R R R A X I 1 AR



- 102 - o5 0

BT O 20154F 12 H

b, AR A 1T 53 IR A A B R ) 22 S,
RIS 5 1) 25 4% L R 235 4 725 Ak L B A [) b 3/ 1 3y
S IR B X B A e A R AR R s LR, XU,
3 A X E AR AR AR ML AT I R B R A A 3R b
i I R 2 2 X, 4 T R T R A R ) AR R
TAE. BN, & 2258 i X L 2R AL RML S By 2 1 TR
(R S RN A BT, i T RS A S0; T I AT BRAR Y
pHAE (258 2.4~4.0) , R R PR 253050 5 1k A AFF 5 42
HETAREN T DU S gt S 3k, 752 T/
ST INESCHIE P TS 8 A SR R R el R B AR o
PRI UE R A T, SCHE T S10F h il B 5
IFR T 20 28 7O AR TR, 56 [EA7E A AL RE
5 DRRELIT R T A MM R 25 4 1 i
R R, & TN A RO 5 PRBE R A 13k
W RS R,

2) WA IR & B s HR 56 a1
WFFE RN o DA 2R 15 IR 5% K I 58 550 £ 4 o 5
Tlt, A X R R PSR R, A X 0 2 % T o™ s ) 3R
B 5, 96 [ A0 ZEaR E 9T I F R T 8 PR
ik e BXEEH IR BN T AU A 3825 £ PR B8
PE R SE PR AE T B, 1 EL S 4T A B A
EFG ARG W M T TR ARIE T 2 I [ e i T
B NI ERAFIR I BT I 52 B ) 4T i, Zead R
Wit Ak 50U , Pk R 55 1000 0 vk 2 15 31 96 [ [ B
(5 5, BER  FIT A B0 2 96 22 o 15K A 25 2% A 40 422
ZAZREMR”

3) EM SRR F IS RS Es A 20 e
80 44K, 38 A ZE A TR BN 2 CAIL nT FE M KT AR AN
PR B RN WG A 322 5 N 2 — & T S i T
ARG ZRON I LT R 38 CHL & A S Bl I vh
B2 W ERES . IR, 76 F-18 A48 CHLAF It A e,
BEXT CHLOCHRSS M , L4501 T TR 2 I s g0 PR 1
FARIEFRIT (LA F AR CASS %) o %3 3= B4 % 42
TCAHILLE S AT I T M X R IR B 45 25 R 5 TR T
FIR B O BT Hh B D R AR SRS R R %
BT ATE S5 & TR AR ARG | LA S5 AE &
BUIR A 2xb 7 v A R PR Aar 4 K858 T 0 2 B 2 R ol
FH A R EE A2 i R R e —ie . W T MR
2 P T AR S5 PREE A (OME) ™, BV B ZL S04 451
T St BUA VR SRR B 25 1, HHIZ IR B 25 -l R
ST RS ZR A 4L, LA N SERE T I — R 511
Yk PPAE AT TAE . F-18 KAHLOME Hy &AL
I 72 G A Lol FH 754 100 PR 22308 300 1 BT A A4 5
PR, AL HE BRI YI 0 1w VR AT 4550 /AT

2Pl S AT AR AL IE AR AR BR A 2 T
M USRS . BARIZ TAF BA L& T Al ST
] 45 R 1 T W, (ELRS 50 2 BRI 3 I 925 pE
St R FIE T AT AT
A TAR 3er X e s P RE BN

3 MHMMIMEIXIE T EZRZRREIK

56 [ A AR OR I BT B A AR BT REAR P
5 B H B 25 e 2 DO R 2856, 1 X2 A A 1 7
PRI TR AW IE AR LA HAT 58 4 ) 1 i A%
A HLA , FERIIE ST R 5 s R A S ez
IR LT RAEIEACSC AR o F I A AU 20 2 3 4 i g
FR LA AL RE B9S2 I 5 2 — s I ], 102 7 K R Ak
fili b 55 A et [ AR — Ko 5h, EAMER
HAR AR S BT T ORI OR T AT, JAT Tl i
BZHMGTRHER AR NI, 057 2 A B, K
A TEA T, 10 R e A5 45 e 3 4 A R s AR
AL T

1) SR R, B0 S AR AL T8 A A
Al ECE IR . e [ ML PR 186 75 195 o e ik
Z R , LG PR R | SR R e S5A
VA A PREE RN Kt LA B R A LA 3 18 T e B 530
5o FREML A 2S5 w8 A T ok R R BE, AN AT ES
T Tt B R R B —E R - 2SR5 ST H 5
INAF S LB PR s PR T vk . BB, —
7 T SRy MU A ul A 5 6, 42 1T R
S5 PRI A B8 I AR AR AR S PRBE I ER I
RS PR SR AIARAE 5 55— O 1, TR AT IR B 70 iy
FIRIR 7 SAEUE T A, 510035 45 1 5 aw S A 55 FH BRI
AR PEBIFR] o AL RIS R A0 S 56 2 PR 85t 0
Pl T ATk R AR R A AT e, 7R 58
B A BT B R B U, SRR S B ST T vk

2) WA i S G PR A, K S R 48 bL 45
BRG0S0 2 i PRI
T A AT 2 R R A LR B 1 T ik 4 A R 4
TR EOR o AL I 2 A B 2 R, A
Yyt s 3 AT R F B B AR
A 2SS g SR (En R A eI SIS E A T
WEEIAIHLHI S A% o R, 22 PAT AR AT 55 1
PR32 B T AR 55 2% MU 3l 2 5T m] BEAF A
F A HR RN E AT, il RS 0 i) AR AUk
A B TX SR A PR A A P R A
U, DUR R PR M B e s B i 55 36 . HAinY



F12E Hol

SR YA AR LIR Iy 5 A SR

- 103 -

5B A R FH A BRI A S T SR AR XIS B b AR
K, IREE G AG AE R AT 55 s R R F A5 1
KB ZIRBEN 1 DL R RBEIN ) - T A 28 fay 2 [t %)
V/T (=] Ifﬁﬁtg/\ﬁff

3) L. VA Do W N ) = AW N E SV iDEZS )

PR P R R o X 26 A () R B 38 1 %

*Z%ﬂﬁﬁ@%%iﬂm/l\ﬁﬁﬂ?ﬂﬁﬁ* V% SCEBRE
ae A GR ) B BN RS ML JZ 0™ i
o MR AR B A5 B R R A AR 2
ANTRIZE R iy, BB LR R BR 37 AR 3
PEPGE P I AR R SRR PR PR AT AR A
PREE RS 5 PRBE I W P DR AN T iR 2R DA
KA IR RN I8 ity BE ity LA A
SRS RIS ik o S, T RS SR | AR
i AE ) BRLASE DA K b 5 e JIr - Joé Kt 1) A AF 5
FRYS R TAR B0 iy Foe g .

SE Lk

(1] WA CHIPAE. EIMREMLEA K JEM]. Jbat:
ffias Toll i i, 2008.
Office of Naval Aircraft Equipment. Development of Foreign
Carrier Aircraft Technology[M].
Press,2008.

(2] SO, 20, RO, ALARNLIR A S 3R
B A ARAEAL 5 i, 2014(2) :29—32.
SHI Wei-min, LI Ming, CHANG Hai—juan. Analysis of Air—

Beijing: Aviation Industry

B H AR

craft Carrier Environment and Environmental Testing Tech—
niques[J]. Aeronautic Standardization and ,2014(2) :29—32.
(3] KA, B . L B TP 26 PR 5 vk AR
ZERRIEAS it , 2011(5) :25—29.
ZHANG Ling-bo, CHENG Cong—gao. Methods of Determin—
ing the Environmental Conditions for Carrier—based Helicop—
ters[J]. Aeronautic Standardization and Quality, 2011 (5) :
25—29.
(4] ZAEF, 5K, BRI, e A SR 2F- 65 IR Sl BRI I E 7>
BTIT. e RBE T A2, 2015,12(1) :87—92.
CALI Jian-ping, ZHANG Meng, ZHAO Wan. Severity Analysis
of Typical Shipboard Vibration Environment for Materiel[J].
Equipment Environmental Engineering,2015,12(1) : 87—92.
(5] BEAEF, 5k, X0, A4k S it 4 7 i ST 356 ) T S
DI A I TR, 2014, 11(5) :92—96.
CAI Jian-ping, ZHANG Meng, ZHAO Wan. Determination
Method of Life Cycle Environmental Profile for Shipboard
Missile Materiel[J]. Equipment Environmental Engineering,
2014,11(5) :92—96.
(6] HIEIL, JADREFE , SRABAR. B2V T A4 & 1Ak sl 2y
FERZ SR OI1T]. 725 31 002441, 2011,26(1) : 2636—2640.

QU Kai, XING Yao—guo, ZHANG Xu-dong. Fatigue Damage
of Shipborne Solid Rocket Motor Propollent under Loading[J].
Journal of Aerospace Power,2011,26(1):2636—2640.

(71 7745 . WP RS X 72 A P RE RS2 MR 20T (D). AR
2FHIAR,2004,26(2) : 5—10.

FANG Shu-jia. Analysis of the Ocean Environment Influence
on the Performance of the Navy Equipment[J]. Ship Science
and Technology,2004,26(2) : 5—10.

[8]  SRMGF-. R4 T~ AT FENE 5 FREE B BOR )] A 4 2R
BT/, 2004,1 (2) :64—68.

WU Han—ping. Research into Reliability and Environment
Proofing for the Shipborne Electronic Equipment[J]. Equip—
ment Environmental Engineering,2004,1(2) : 64—68.

O] RZDE, #kic, 3??% # O 2B AR e A TP P B 1 O A
RS, A A 2 BE2#42,2007,22(1) : 161—164.
WU Hong—guang, DONG Hong—yuan, QI Qiang, et al. Re—
search on the Ocean Environment Suitability of Shipborne
Weapon Equipment|J]. Journal of Naval Aeronautical Engi—
neering Institute , 2007, 22(1):161—164.

(10] hGEsHe, X0 7y, AR P PRI 1 W R 23 A (). LA P
TR,2011,31(4):138—142.

QU Xiao—yan, DENG Li. Analysis of the Environmental Wor—
thiness of Shipborne Weapons in Marine Environment[]J]. Ship
Electronic Engineering,2011,31(4):138—142.

[11] GIB 150A—2009 , 4= 14 S50 % PR 10 7 124 S].

GJB 150A—2009, Laboratory Environmental Test Method for
Military Materiel[S].

[12] fdks, BUR B, BRFHIH. e R b3
IR TE,2008,5(6) :46—51.
FU Yun, ZHU Yao—chang, CHEN Dan-ming. Environmental

TR R E ()] %

Requirement of Materiel and Its Determination|J]. Equipment
Environmental Engineering,2008,5(6) :46—51.

(13] XU IR AL R B R SR 17 PR BT 5 ). e

WS TH,2015,12(1):73—78.
LIU Yuan-hai. Design and Management of Environmental
Adaptability for the Shipborne Productions and Accessories
[J]. Equipment Environmental Engineering, 2015, 12 (1) :
73—78.

[14] KETCHAM S
Materials and Finishes Used in Naval Aircraft, NADC-77252-
3[R]. Naval Air Systems, 1977.

[15] MORRIS A W. Corrosion Control Test Method for Avionic
Components, NADC—-81174-60[R]. Naval Air Development
Center, 1981.

[16] TANKINS E, KOZOL J, LEE E. Shiphoard Exposure Testing
of Aircraft Materials Aboard Uss Ranger, NAWCADWAR-
94019-60[R]. Naval Air Warfare Center, 1994.

[17] LEE W, ABOURIALY N. Aircraft Carrier Exposure Testing of
Aircraft Materials, NAWCADPAX/TR-2004/19|R]. Naval Air
Warfare Center, 2004.

J. Accelerated Laboratory Corrosion Test for



