2009 4 10 A BE S HRE Oct. 2009
H3cEESH STRUCTURE & ENVIRONMENT ENGINEERING Vol.36, No.5
- ]

HEPERREE T LA MR 5 M AR AL BRI 5
KA BRKE

(BERZTRERFTFHIEMTHIER, F% 266041

BE: XA WURKR 2084, BRESH Hu RS RERANY, BHE=E. CPRSH T % CHUR
BIREERE R SRA R KLU B3R SR MR TR R, H3AMERS 522 —BU0E . 1B
PR REAT X BB F7 RS, A AT T H BRI A S BUeE (DFR), B3 TEBFERELNT
RHWURSE AR ST M RE TR IB A M. BAR G IR B, RESMEAARE, RIS &R A5
R MRS~ SWREXMRINERME, R EAGEA B OET TR S TR A4~16%.
KER: WHIEH; B MRS EE, Wl BASME

hESHES: V2155  CEERIAEE: A XEHRS: 1006-3919(2009)05-0039-04

Research on the degradation rule of fatigue performance of aircraft

structure under marine environment

ZHANG Dan-feng CHEN Yue-liang
(Aircraft Faculty, Naval Aeronautical Engineering Academy Qingdao Branch, Qingdao 266041, China)

Abstract: A certain type of aircraft in service for over 20 years, and most of the calendar time parked at the
seaside airport, got serious corrosion damage. Analysis of the characteristic about aircraft service environment
using the body’s removal from the plane, processed into pieces put into fatigue testing of structural materials, for
exactly the same dimensions of the new and old materials, fatigue testing specimen were compared. The details of
the calculation of the new and old material fatigue rated value (DFR), respectively. The marine environment
under the conditions of airframe structural materials degradation in the fatigue properties of attenuation laws was
gained. The result shows that the structure of specimen is different, and then the extent of service environment
influence the structural details of impact of anti-fatigue performance is inconsistent, Specimen which has the
same structure after experiencing the environmental conditions, the fatigue performance will be reduced by about
4~16%.
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FRKYE A EREUNG R ZE, FbEFERRE. BEEHR, ZFK, NERH
%, BTVWESREE™E, KAPFEHEFRNOx. SO, HSHFREE THELEE (C) F, £ HEW
REBRE CIHIER T RIS, PHERARIX $)3.05; MXHNEE LK, 17300 L8 Dyt A R iE80%.
R, % YRS M S8, B R TORS” WRMER S, SBOZ WLESHREPIT
BEE. FH. 3%, EESRMAREHE. Flin, REAEESTERESREMAZRA
b, FRRAE IS AT S M R AR IR ST M BBk, B T LA A AT

AT R EA K YLIRAE 6 B AR S X S5 i e B PO T M B R, SR A M KNS
R T R SR I TR EHRE S R AF, RN KA S ARMFHEMLANER NS5
WEEE—BMFREM, H&ZXINERTABMIR, AT TR, HEARER
FHIIDFRAE, BT 45 R TR 13 R AT T B A P o7 t Re R LR

2 FEMEE T R R

IHAEHAMT R B 2B CHIRB A SR B, 2% 1T RE S BB AT B, IRBed #2
MEERG R AESY, EHFRGTUANERER. RUOMEAEEEE, FeRtsE R f
MRS 5T BHFRMEE =M, —SEARRLEL, —SH=S"40E2, 240
mm. —%5. Z5RAHNEEAR (5. Z5AHEES A A1.5nm. 2.5mm).
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95 3R I 1R A A MTS8 10 H R ARl IRIRE 57 IR AL, SR ATAINN IR ZE /N T £ 0.1%, BTN IRZE D
F1%. F5FRBT, MBS 40.06, MEEE A Sinel, RAPVCHEEAME, MFE H10Hz, —
SR HAT T E(E AT A 240MPafi B IHM R B E; 5 R8T T I (H 847 A 256MPafl
149MPafi RS = ST T IREEAT N246. 197, 172F1148MPaff PU AT LEiREE, RIS &5
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#1 HBERRIHTESER

m¥id L= PN DFR AT 57 P RE
W FA (cycles) X “
eyt R 7K (MPa) IBAFERE

—SHH 140614,155727,86371,128355,123000 214.68

240MPa 83.67%
— S84 33921,38927,72966,56352,22795 179.63
—EHHF 104859,132116,107501,75633,51657 122.81

149MPa 97.6%
~EIHM 110245,66861,89559,81192,108685 119.86
—EFHMH2 13876,16577,10551,15282,12389 145.53

256MPa 96.0%
—EIHH2 11343,12846,11006,10577,12864 139.72
=5HH 19146,19884,15037,15813,13016 144.12
B 246MPa 96.4%
=5IH4 12532,15378,17633,14328,11299 138.93
=52 24522.38203,41774,35489,38482 128.71
B 197MPa 96.2%
=5H42 19897,37874,28276,24729,36407 123.88
=53 53880,42964,75331,51531,83659 129.15
B 172MPa 95.9%
=SI843 49977 47822,69008,44398.63835 123.90
=EHH4 48P 145553,146667,123385,128666,175726 13220 .
=2 A4 a 88564,143857,55667,70546,51853 120.91 91.5%
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MRS A ERE (Detail Fatigue Rating, DFR) Rl 55 Far—4, 2G5 55 & RIRFIE
SE, BEARRIMELWATTHREIT MR, BN LR=0.06EREMIER T, LL9S%ME(EEN
95%IK T HE FEIA B L0° IRAB R M B R N A8 AR5 5% SOk (2148 HE Al 399 7 e SR A v s (K

DFR = (1-R)o,, »
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0.94 X -0.47(1+R)X +0.53(1-R)

X =§°&Y
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& G, WHEREKS=1, BESTTERERES2.1, X Tn=SHEEHE A95%H EEE RES=1.16.
BIER (D, ARIRIPKARETFRRGSRETHE, BISHRAMHDFRESIARKIF.

S TR IR BT R G R, B XN KA, R EEXRRE, 55 FaEERK, W
R 737K F J3240MPaft) — S Fi V-3 4 dr 5 N 17KV A 246MPa =S - F ¥ G an AR EL, WIE NEE
M7.6f%. HHEERE, FTRER T =S M ONHET RN (MRS RECH3.00, FENT
TR K F246MPaff) JR A o

—E 0 (MAEHRECND HXTFHDFREFEER K, UhFH183.67%: 5. =5iA
H (NAEFRECH3) KHTTET R UARER/D, AFE91.5~97.6%2 7], iXA]BER i Tk
AT TERERS, FEHREGEE TN LIRMAREE TREE M. v, RAERN
SR REGEK, B F PR S RN . BR, NARTREEKR, GHHE R
FIHEAN, BN — S04 2 8 KN 11K 5 240MPaltt, DFR=179.63MPa; 1 =5 IR 28R Sk
SE4148MPalf, DFR=12091MPa, J&& N NAi#H 1167.3%.
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B BT T R K A IR A~16%, MR & 0E
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(KI5 M B SR USRI B T 6, T SR BB AL
iE, ARHRERIENER. B3 FIHMRS-N 2

stress LeveiMpa)
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