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Fatigue life evaluation for fuselage structure using equivalent

unit load
Sung Joon Kim*, Seok Min Ahn**, Chan Hong Yeom™***

Abstract

In this study, an equivalent unit load methodology has been presented to simplify the fatigue
analysis procedure. And fuselage structure fatigue life has been evaluated based on equivalent
unit load. Finite element analysis has been carried out to analyze the stress intensity factor and
geometrical correction factor that is needed for crack growth analysis. And strain energy density
factor is used to predict the initial direction of crack propagation.
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1) Crack Growth Rate Equation
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a2l 2 Crack Model
E2 29 ¥ SgAL A
ack | smER | Nz | SO | HI
o2sE - 50,766 -
lodel 1| S7HBIE | 118 77,935 -
£l -
SiEE | 185 50 514 | +14.5%
LS - 31,129 -
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Structure EL%’IPEENT T(n) | A@n?) | I(in®)
Skin CQUAD4 071 - -
Longeron CROD - 333 -
Frame CBEAM - 438 288
Crack CRACK2D | 0.071

Frame Spacing = 19.0" , Longeron Spacing = 7.0"
Cylinder Diameter = 120.0" , Skin Thickness = 0.071"
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Crack growth-rate data

18+003
1e+002
Te+001
18+000
16-001
16-002

Te-003 d
1e-004
1e-005
16-006
18-007
18-008
16-009
16-010
Te-011

—R= 0.00

da/dN

™

1 10 100
AL

a2l 6. AL7075-T7352 Crack Growth-Rate Data
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