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ABSTRACT: Research progress in environmental worthiness of aeronautical structural materials was presented in the pa-
per, including environmental adaptability of new aeronautical materials, co-effect of environmental-mechanical factors on
the environmental worthiness of aeronautical structural materials, and the structural trend of environmental testing. Finally,
it was pointed out that the future research focus in this field would be indoor accelerated testing techniques, environmental
worthiness evaluation methods and application of environmental worthiness data. The aim of environmental worthiness re-
search was to employ technical and engineering methods to retard the environmental effect on the function of aeronautical
structural materials.

KEY WORDS:: aeronautical equipment; new materials; mechanical factors

USFSEIRA : 2014-08-12; f&iTHHEA: 2014-10-27

Received : 2014-08-12; Revised: 2014-10-27

BB : BRERRZETRHIMB (51201157) ; EFHRE TR EMRIBAINS (H052013A003)

Fund: Supported by the National Natural Science Foundation of China (51201157 ; National Defense Technology Foundation Project ( HO52013A003)
{EE BN BR1984—) , B, IR, FL, Ti2lh, EB2MBMEDISMN KRB S0 B8R,

Biography. LUO Chen(1984—), Male, from Beijing, Ph. D., Engineer, Research focus:environmental testing and observation, and surface protection.
BWEE : INEHE(1969—) , LTI L AR, EBHRISOA WINRENEHRSFmN B EHPEARS,

Corresponding author; SUN Zhi-hua(1969—) ,Male , from Hebei,Ph. D. ,Researcher, Research focus: aircraft environmental adaptability research and

service life evaluation, aluminum alloy protection technology.



Fl1E FHol

B& JRAF U BRI RT IR N WS E R e SR DT 1) <11 -

i 2 2 A AR IRASE I A P RIS 32 1) A SRR IR K
17 TALE R IABEROME T, O BAT B el B A T4
AR L DRI b i e 2 T 5y R AR R 3,
23 AR R SR BT A RS W B R A A 1 2
ST 78 2HL B PR5E SR AR T I A R A A
RN RN SECCHURARR) K, BN L E
“HLESA TS B R,

FUR, BRESERH R ik R E S T 58 B
AL S S A PR SE R RO IR DU
HE AR B AR bR A B A& R B AR AR 25 2544
FORIR S TR SURAT R Z BRI . P P ARRDU
TR BAR MR 5T TAREAS T IR AT B AR [l i
YR 1A R R PR O % A8 2 A BRI
TR RS

UTARR , FRE T TR AT AR NG R
PRI A RIS TAR . BB e il iz 42 i
TS YR 8 53 3055 B ol B8 T £ 15
TR BT A BT TR AR T, R ETE R T
Il 75 R Tl Jey A B 7 ] ) SR BRI 1 s IO 4 2%
AR RS LAY R A AR B0 ol M 1A &

SCHRA A T IR AS SR PR R B R Y
BEWEFENAS XL A5 45 Fa A4 B S5EE 1V 1 F 5E 3E
JEHEAT T 258 o FerP e fiop R 2= BRI PR 538 B
PERIFTE RT3 2 D B 1 AL 23 2540 4
PRI PR R R AR T IR E MRS A
SR E EAT AT TS SRR PR I R
WFFE A T Tl

1 INEMZEMMRIINEE N R E
EMRAR

MBS A A PR 1 A 5 A AR L
FIARPR I R R MR A 257 5 78 A BB IR 38 1 2k i
b TR SR S SRR SR, AT ZS 4
AR g STOENT R ViR RS e IR A AR AE P S SR
H T ARIB G =3 45 K 4B PR B L 03 O 1 it . 30 4F
oK, S AR AR LR 5 1 I AT 5 BT SR 7 P e
IR HA FREEE R PN BOR S5 T7 T K R, B
TR A AL LARSEAUL S B (i A% 1 sl E B PR 00 A
FIAY, TR BT ol 2 I BAE [H K  S a8 3h i
L RN L IS Ei i Vi 01 N o IR 23§ )
LR RERAEBAR AN AT 23 S5 F AR BRI 45 1

2 MZEEHMBINNEEN TR ER
2.1 HFHEMEMERIIAEIE R R

T AP 2 25 £ VTR R BT B 2 b Rk Bt 22
AR, W2 e R BT R T3 51 2% (H AR T
SE IR R RE AR A S . RSB 8 AT
23 MR PRSI I PR AR AL R, B A e AT R T A B
REJT, RE A28 e 48 5 0 A it A PR TR 2 H
FantE it 5%

YEF R IR E 58 2 50 = AUR LG &
2A97 M SRR IE AT A, K A AN IR EE A 4 ) R
T3t e o e o e ST AR R I 12 e o9 1 vAm A ¢y
R rh & A R IC R WL Se v A, R 3 I B ok
Tt b B L i A A T 4 TR T B4 ok
AW T 0 tHEE K FE LG s 55 T1
AR S [RIAE F A GRS 2 i (B J ek Ay A

SRR KA PR T AA2099-T8 5 78 fiig 25 47
B G TE MR B A A PR SR AR 9 . R ILG 4
FEIBH Y 2 BHAR A I 1 AR 1, P Bl 4 T (R AR T
Hy AL, AR b 7 450 2 1 B TR BRI 24 DA e S fk
AR R B A G . FE A T B 5 AL
B T AR R E ROk T AR O
B A AR 1 S A R DU RO T A R ]
Jir L 30 A s Tl ) 5 B AL 5 AR B el A G, R s T
WY R RE i 2s R O AR I 2 R BUR AR
T A A R EE T, B A AL R T R X
WHGET T RRREE S, S5, EAEIE B
H A Pilling-Bedworth b A% E AR TE Wi B K iR
FEAK, 3G &/ A AL B TR B /23 36, AT FH
WA A2 5y WA 4 R e

VR B A L P A R R SR A SY T A100
T 1 R B T B )2 T S ol v v A Ak L A, I )
FHAZ T BT AR ZRAE 55 )2 76 A [7] J85 1okt By B2 (R A
LRI B R RN BRI E A R
sUN N ER S A LS e S Y A= S R = I DA
oo FEE AT, DT 10 2 B DT 2 1), B 4% )2 R O
TESLI) T Yy A 2 S SR Z AR S B2
RN FJPETT SRR, 5% TR Bl AT E i
J&& sk = nT LA BH 2 3% 1 9 S S B 0, 4 Ak 52 ok



$12 - *o& R

2014 4F 12 H

A IRBAFER R, AR ER

XIWBH AR P 2 8 A JE AW | W] 43 B Fi e
b2 22 T BB 25 WF 5T T 30CrMnSiA 8 i i 1 49
FEb 5T Hb DX A 1k ) B0 g 2 R R TR, K
PUZAT RS s R 28 7 1 6 b 49 P e ) 42 A
&0 3 AR IR R B R R, T R R EE 3 AR
FE AR 2 B B0, MR M A BELPSE F feoie , AR
N R IR, 3 4FJF, 30CeMnSiA FE & 45 )2
Shy e JEE R A PN i F S e T

GV YIRS I 2 S ST B R 5 i 2 = SN D =
S AL U AR SEE R | SR P PR
o PRI R AR BB T R AT A T S8 [ AR AR N
PERCHE A R SE Ak, [ PR bR RAE R & R
LA X SR E T AR AR AR 4 HE R SEM
AR P AL GO R AE e S Kig 3 . 7F
P [ 3k BT B AR AE A I8 X 50 5 SO0 85 33 ) 1o P
FRBE AR, BRI T 8 R AL R 1 42T,

2.2 BH-TREA TR Y X % 40
RO B

PGS (07 2 Hb RN IR SO e e AT
55 BRI IN R (AR R R R
B b XU R BHAR S 23 [RDRL 1~ B8 A3 1 55 ) B
R [/ 2 48 5 B R IR B R (R4
PR3l ohly 75 G R R DA A ) A s 2
B ST A AF G . s SR RERESE R IR AR ER
B HARINEE 5 0L CF B3R5 P A&, L E
SEPRE 3 N BE IV I8 G T R H AR AL G PR R AL
PAREARAT

Connolly 55 F FITHEEHLH BhisfE X S22 04
ARBIFFE T et i A 52 107 3 TR ol B 5 XA i)
1 Jay P8 o ) 17 3 B s T A i, R IEREH AR
TR AR TR DY AR TGRS X
X B0 R R SRR SE R

PULTE S8 WIS L T8-S AT P2 W e SRSy iy |
Jiik I JE AR AR R RO 9 T vk E i 2
AHLIRIE AL & LB 2 3% 2 B PR R A IR
e SZ BN o KT T AN [F] R AR AR STE A L
WRJZIRREIEAT 2 AP (A s i Ak 25 1 5 SRR JIR
e HAR IR IR R - 27 I R M A M TR DL 3E R
et

BT R ST T U R BT I 235 i
I, IR AL 27 BE BT B RAE L5 0 i 4
AR IRZ 2 E R
BESEAL -, 9% SR AT BRES LSS T 0 s 3 g i 7
32 RGNS AL 2 A AL 2 1 3R Sl A4, 23
BT TS A HLURZ ARSI AR AR T R
PRIEREG 1 IR A 50475 MR 0 R RO R WF S &
B, IS S BCR HLERZ BB PERE T R, SN
AR TR A HLER SR B A A B P PR R T R
M, BEAT P A IE g R v 52 B AN I A
R R B P PR BB — 20 T, SR R AR , T R
B, ANPL 1 F7R o A2 AL AR B Uk J= By 3 P g
T R 8 S R AR L B I8 3 7K P 3 A LR JE RRHY
WA, I ITTAE TR J= PRI BURCR S, A8 LS M S
WERRAYLIRIZ/ G S B aE . 2 250 s R
A5 A PLERIE B B PR REAS A A W] e, fE
P S R v, 52 2SI R 19 4 2 B 4 1
REZNR AR TR A HLIR 2/ & 4 5 I H LA IR
AIEBL T, 32 BN AL K, U 2 B 4P P fE
TRRRZEN

10"¢ —— 5l e 3

109F —— AN s 4 M

10 —— 1 —— 51
. 108F —0—6%%
S 0} TR
< 10k
;;D 10°F

100k

100} ‘

102} i So0eN

1 L L L L L L L » J
106502 100 100 100 10° 10° 10° 10° 10°
lg (f/ Hz)
Bl 1 523 8. 0% NN 28 WL 28R A9 B fb 2= LT

i Bode &7

Fig. 1 EIS Bode diagram of organic coating specimen with 8.0%

tensile pre-strain of indoor accelerated testing"'”!
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Fig. 2 Schematic diagram of the " kitchen/toilet" testing struc-

ture and photograph after indoor accelerated testing
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