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Life Prediction Method for Aircraft Metal Structures
Based on Life Envelope
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Abstract ; Aircraft structural life envelope (ASLE) is a boundary line of fatigue life and calendar life while
aircrafts in service. Based on the concept of ASLE, and considering the interaction between fatigue life
and calendar life, a method of determining ASLE by pre-corrosion fatigue tests is proposed as corrosion-
affecting coefficient method. A residual life prediction method for corrosion-fatigue critical components
of aircraft metal structures under typical environment is established, and a residual life prediction exam-
ple under condition of variable flight intensities is presented. The establishment of ASLE will pave the

way for the structural life (i. e. fatigue life and calendar life) supervision for individual aircraft.
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Fig. 1 Aircraft structural life envelope under typical

service environment

BR8P AR 2 R 3R 5 A5 B RHLIY KB XS RALZE#Y
WG MR . R 1 H LN, il it e L oF
T A AT A R AT A B A L — S T EE S B
TRV SR B 9% 55 (i AR 22 4 75 i RIS HE 9% 557 75
s T, B2 B A SR . BIES R TE A T Z R
AN 2 T B Xk 45 A S AR R AR R s B R A
D BtRmk 1 B0 2 R RUG - LS9 55 75 i 78 1
A5 T A AR s D i D Bl 1k 254 [ 78 o 55
T3 e Az 5 R W 2R BIR Al

2 ETHEHE&NABRRFET
UL R R A IO 7T &

MR CAHILAE M 228 Iy 1 2 Aoy / 4 85 - B 1) g e T
PATH 58 45 31 QWA A4 B 52 57 / 135 b 468475 (L 32 T 7
SE QHLTE AR A% P A e PP 5 1 T Ak #) 75 AiIR S
PRI Xk SR A AT TE B S 0 A SR AR TRHLES
a0 53 0 OIRZS - HEAT 8 57 8 P A7 i 4 LA 48 5
X ARAE RHL A PR B A PF E AT RS 20 B R AR R
BLES AL 3 458 £ R 25 BEAT D 0 7 i 8 B
B

AR SCHRE M 1 T e 5 ) AR K T S T i 4
SO B0 U iz 55 48« 4 7 A [ el s ) ) 79 4%
Fa R A 92 55 77 i » T AT 2 ok 52 ey R R £
— A A TR R HE R 55 77 i T LB RE 2 T A
B A B M T i AL 2 R S 1A R B R A A A
T ST X TRAL G i A G ok 5 G B A F
A 73 i ) A R T
2.1 kAT B L H S R R AR

JE 5 W) 2 i R A AR — A A T
55902 55 09 52 HAE AT LAY OF 25 1 s IR A 2R TR LAS
A BT 1) d5 R 798 B B 54 05 7006 %



%3

WML AR T AR A LA TR R A5 A A U O i 415

IS 3 - L 73 i W AE 107 ZE 45 8 4 i LLKE B
o PS5 AR 2 5 1] RBUIR A B I ol 9 5 [ A
TRMLAY AT B )RR H T A ep T L AR
/N BB B TRAT B 7 Ay 3 000 TRAT /N,
H 5 754 20 4F, HRAF HE AL 1. 7104 b T 45 i
S 16 ok TR D 2 il 4 208 DR 4 e TR A5 I ER 85 X
LR H B b 2 AR T L 2 R R X A ) S ik
R A /N o DRI B 5 ) 2R 8 SR P el 5 ) R
Both £ om (T) 37, 76 b TR fh 2 i 28 80ih 2
CCD) By HEA 2% i 2 P 55 3R 58 19 51 A 25
JEE R AR K o, K /T 1 R RG B8
e 75 B AL R 2 AT I A H BRI S5 A 14 06 el
CCT) iy 4 B e By S 28 Dy s Jig ke T 4F )i 3k
1 BT A3 98 5 77 i [7) 6 AR AR 98 55 73 i 1Y) EU AL - B
SETTRAT
(D) 2R A 52 Bl PR HEAT TR 28000 3 A9 82 55 3k
6 300 Ao R 2R A 2R 5 Bk AT I A 20 IR R i %
PR AE VR B I 1A AT 1 BB 55 A i R E 7 i fE
FAWI & A3 B 58 G 1 F FE A ELBE 55 73 6 N (00 5
(2) X A B PFREAT BRI PR B8 T, 47 19
SRR IE R o 0 S T B 5 X 48 ) T I et ) 5 5
O IF RGN EAUA RN 3h 8 T, 4 J5 (1958
1 AR 3 55 1R A B BB 55 73 Nao (T0) 5

N 4 N NS Ti N P 4
itsmE o =320 b )

C(DH=f(Cp T,

VLI T g fai), S RU BRI R R 45 4 75 iy L 4R
SE B 1l R T R BOE AR T

(D RHLES IR 55 (T AN 2 2 Tf fiv . AN &
BB ok A58 140 R W S S 6 T R S AL A B T
98 57 100 - I 45 & R SRR 0 M i TRBLES A Y
B 55 (Mt AR % 4 F7 i N,

OB 97 = A R R a] . KR CHLAS F4 4 iR
Bl PR3 308 3 592 56 = i kA 5 16 e E B 9 2
(A RAE AT ) T

() B i i) R MO 2 . AR TR HLAS H PR
TR A 2 A7 33 T R 45 RS AUL 1 7E ) — J 3R 85 F
A 1) e B 1] ) 22 2L 008 et 57 138 » A L R 45
Lapib) et S ALER QW)

m(T) =C(T) X K — N D

N5, (0)
A CCT) Dy M T JE5 1ot 52 W 28 8805 Noo (T) i 221
I B 5 AR T AR 5 K 8 R R 57 A7 s
Nio (0) 2 SE 4181 1 Hp (B 55 77 i s K O 25
b 2 i AR T R RO K AR BT RO R 2k

X K (D

BT, sSEEA 1o XEASHT B JE 2 il 56 14 28 17
o3 ok 57 e T ok e R it P A R DB A
JZ AL B H i E ) AR RO R S ks ) R 4k
M4k 2 A 5 4 NN LR AR BRPB T, . B
TN
N, =C(N,—T,) XK XN, 2

() Bl A B 2R 6 o5 . 78 T8 1ol 5 9 55 i AL [
TERF  Ray 3 — @ B Bl gl 450 & A B 4
ANEW R, R A 06 BOKE B ph PR BT T W R 45 4
DR 85 R 45 A4 DT AL ) B 8 TR B /N X N 1
FTIRFRAE N D . LR GE 25 ¥ fF FH %6 4. T 4%
oy e iR B SR 3 ERE R AT AR 1.5 A5 SA
THEAT , PEAT 0 B TR T 5 A A 5 X T 45 A B 54 4)
R 0% i A5 2C 4 5 R R A T 8 T e o ) 28 A
| I O O R 7 B o= A
2.2 ETHEGBLNCHEHREREGTN

TRML G R AE B — B 0 ) 5 RS X N A
LR E R — .l AR gk, W] D ST 7R SE B
T 5 Fam 5 H I A LR, U
2 N, T IRE R LT 5 M B A R Y RS
4 ) % 3 o W0 7 R IR AT

N, < S —

!

R —

T S

L e D
!

0 ) 1T, T, N

H i N,

Bl 2 ARG T CHLE a4
Fig. 2 Aircraft structural life envelope under typical

service environment
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Fig.3 Aircraft structural life envelope based on corro-

sion-affecting coefficient method
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