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Combined design and analysis of durability and
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Abstract: Based on existing durability and damage tolerance analysis method, a new way of flight structure de-

sign and analysis by synthesis was presented. It solves the problem that designing with durability or damage toler-

ance method separately will affect the optimization design for the flight structure. The analysis flowchart of this meth-

od is also given. Besides of using life and safety analyzing, structural weight and the inspection and maintenance

were discussed. It can be used to increase the maneuverability and economy of the new flight structure. In addition,

a calculation example is presented to validate the feasibility of this new method.
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1.1 SHERSH

M ERREE W UV EEMNBREEMN
HE . EEMBEEN TR WO I3 M E 5
HEBRE#HB, B FaWm R sit, F 8%
ATHMTEENBIRRNEGHWER.

SEHMERRBEHWITTRZIMN J1KF gk
SE M E B A LUR & & W aE AR Z ML 1 KF,
BRI 25 4 Y B B AT 3R 3K DR I 7 K F B4 R B

W = f(S) (1)
MR B 4 b gk AT LU O 5 4 R R S1 K F A i
TH.AERTCEXGEATEMERLT  SHEERZH R
BN SIK XN ERBEHERER.
1.2 ZEHRE—&ULsm

KL E A — S A KRR K S B
B R MR EMEBERL S 468
SERR , T 45 #4 B 16 38 B [B) AR 25 1) B 50 3 Bl i A
HMBGAERSTRE. BRONE IR E M
3 R BB R HE AT, 06K 38 0 R LT BRI
B RALR AT R, AR TRPL ) B
KHEBARZE & WWRITH R, SHREBEE#
PR EBYLA RS L HE, B BN S 3T K
B— kLot . EMEHREE KM BEREE
RGN S K G A ] B A R Ry
KEE T FEE CILEH , BB — ik LmE o
ZEHHBRBREESFE CILBENRE. X Tt
KHEWUT AT EHEREW, HERENE
BrER.

2 SHEARITSoH

2.1 BENWMAEBRGERSHHE
S BT P A3 B R E T X R G A B
BTk BN M & 5 B F s € 4
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BB 5 5K 6 5 45 44 Y B B0 300 RN RS 2 [e) B, AR TE 4
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AR T ERZ, Haiw H R A FT
EEEREMENN ¥ (PPMA) Y G 4E
% (CIA)™ g & #2480 K ¥k (DCGA) - . X F
HGAR S, MEBRGERITHEERNE
BEIEZE D E, B EERAMEETH N EH
AL T F A S 45 2 B A0 7 Bk DA R % o HE R 4R
iR
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HMHMERULEE Ko B 1 REWH
A/ MGARESRIT ST ENRER . H
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B RS AL B ERESRIT ST RER

PRER
da(t)/dt = Qa(t)'X(t) (2)
2) M AR FAMHE RO EE G ER
FAETHHATEE R RA AR
B, B R R Walker 20 21 8 L) Walker 24 R
S 25 9 Willenborg/chang BRI

3 ABEYESHREDHES

AEERMNSHNE ERMHAENRGER
SR NBERNELFHRETHIHEGE
2N EE BRBREZYREENG AHE/#H
A RCRR M, 3 BRI BH 1200 KT/
B, 5 — K K& 2200 “i7/bat, FEmLE 3000 K
N

FREHERE LFR, XBHHAT IR
BTREERN 6 mm KR, AABHIL .0
FEBIh 25 mm, B A R SUR I A E A 1.25mm B
My HEHARKASHRMEEES TR L 1, R
VRSEAE 2, MO BATIEE SN X KM
X4y W2 3, 8 S1 KK 625.5MPa.

SEFR TR A 43 A SR P B B0 B B0 A v R
RIBENMY I AEERRA FHRLGE B
F 1. RGERSTRAE THRATEELEN
BERGERI I ERAREZERAL P>
99.9% . #AT LA L 43 #r ik 7 B B RO 4 i
R BIE G RO A p-S-N #i 2k .

®1 SRRGLEAMREESY

g R B R/ o Mpa Kie!
AR mm mm o (MPa* mm'*)
30CrMnSiNi2A 3 20 1193 2500

#*& 2 Walker 22 & Willenborg & $ &

n, M, M, C, Ysr
2.382 0.5373 0.10  0.1021x10°" 2.78
%3 ZHENRBYS
A1 X 1 2 3 4 5 6
Ome  625.5 607.5 474.3  465.5 430.0 395.9
W 200 200 200 200 400 400

3.1 ERRHNRIBERBEE

B 7 AN AT 1 0 A A a8 A i
3,0, =680.4 MPa, bi /1t R =0.18. R 5 % ik
14 U 01 3E 47 43 4 P, B BU 0.4 mm B 1.2 mm
B3R (a, N)BIE, R 3 SH B 0 hHEY
BASRARIARTEIARENEFBEBR
a, =0.8mm BTN L F@ N, 1F 4.

%4 o, =0 8mmBRLEEER

FE 1 2 3 4 5 6 7
N. 11594 18842 19445 15316 13570 11334 12687

3.2 BT ER p-S-N £k
ARFERNNLHEE p-SS-NHERA=2
BERER

G = (14 %] (3)
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Ho JERBE A=99.963,0=0.4702, F| % 4
MEERBHFEEEL 0.9~0.999999 [H ) 9 % p-
S-N MM M ik, W% 5.

S LHMEMPRLELE pSNHBK

P C, P C,
0.999999 195.84 0.995 251.06
0.99999 204.40 0.990 257.88
0.9999 219.56 0.975 267 .80

0.999 236.94 0.95 276.23
0.9 285.79
T DA E BBk B TR A RS A R A
3.3 ZHESOW

FIRU EWBEE, BB HRBEXERHET
A EMB G ERLE S 0. X T &P 4 E 0N
J17KF 625.5 MPa, . % fiy fi K 2& & 8 2 5l b
3710 RET/NBTFT 2662 K AT /N, Bk F 45 H
55— IR K48 1) [B) 2200 64T /INEHRN B BH#E 1200
KAT/NES  EREEWE R BEOR N M TR
PR KB — Ltk 7 .

HELWES S KFER L, AR
G54 B9 L 1K, B 9T 45 # it A PE R B A A B
BERYAE{L . AR 6 RN/ 2 BT LB H , W& W S K F
RGN, M T AR A R BB AR TR, o
REBYHARERGE, BANHKF LD
707 MPa B ,Tf A tE B SE R BEWE 2 B R, i A R
P 831.8MPa I AREMWE R B K. B HWEEARZME
&R F1 7K ¥ & ) & /ME 707 MPa, % R 7 K F
MUNEHERIGREWER MR EHHEB
B, U 45 4 B8 AR 2 1 B L 1 7K F 88 B 820 MPa,

GHERRBEMNRBELX.
®6 GEMEAKFENH

KEFEm  TRRAM KgHEm TR
Opa/MPa _ P Omax/MPa _ s

BTN TN L% SN0 S P N:
625.5 3709.45 2661.56 | 750.6 1762.0  1625.26
656.775 3014.26  2425.33 [781.875 1506.87 1457.18
688.05 2488.36  2126.1 | 813.5 1300.3  1290.46
719.325 2081.75 1827.69 [B44.425 1123.06  1131.09

RO R B X OIS DL R LB & 548
BRAFTHGER  GHHRBEMRS CILEEANK
40,
351 —a— KA
30l —o— ROy RAN
25t
20t
15t
1.0

FEA A 107 AT/t
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Omax’MPa

2 BB AKFESH

%X BRE BRI Y B, R Ag
HkTRE— A HE 2 B M TAEM
L 117K 3F 625 .5 MPa., 254 Y 4 A FI AR 2 J& 4 3R i
KT RHLFE A 3000 KIT/ ARG — 2K FE A F
BATTAH#T KR EHCE. CBEFRIE
1600 %47 /NI, X 45 ¥ £ K B 7 X 08 FL AT ¢
L, UEBRREREFEEER 0.8mm MR K
HAETAT B X, X H T/ X g LT
B ARABHGONH#HTRIABGE SHERHN
BENKEBRAEEW, HE 2 FH, Y KFEE
it 760 MPa B , ZERANE A EH N, T I—K
K . Wb aE A 5 B VB tE E Bty
BR . BAZEHBRFNTFE.

4 4 R iB

A B BT AP A48 4 2 R i O EE 4 I
1 F U 72 P ) %ot TS A AT T AP R A A R
SRt 5 T ET LA THESH WL
S5H R AL BT F XS B R AL AT W TR
ELBRTHETAEMBRG AR ELRER, 5H
Mt S rEdeEm T SHER KRS
— AL B 47 . b S B R SRR B R T K F i 12
B kLR — LR -, B B RS W LBl
HHZGHSESHEREFIRLTT TR,
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