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Prediction and Application of Fatigue Life on Characteristics of Fatigue
Crack Propagation of Thin Sheet Alloy

Ouk Sub Lee" and Seung Gwon Kim"

ABSTRACT

In fatigue life prediction, it is important that fatigue life is affected by crack closure phenomenon in thin sheet Al
alloy. In this research, we attempt to (1)analyze the characteristics of fatigue crack propagation in constant loading
condition for thin sheet Al 2024-T3 alloy which is generally used in transportation structures, (2)identify the crack
closure phenomenon in thin sheet comparing experimental results of thin and thick sheet specimen under same fatigue
loading condition. In using the fatigue related material constants from these fatigue crack propagation analysis, we
attempt to (3)operate the fatigue life estimating process with considering crack closure phenomenon and (4)analyze the
experimental and prediction results of fatigue life in thin sheet Al alloy.

Key Words : Fatigue crack propagation(3 2 7 & A ), Fatigue crack growth rate(3} 2 7 B A &8, Crack closure
phenomenon(Z. A2 #4}), Image method(ol WX 1), Automatic measurement(AE33), C-
language(C-91 1)

715449 CCD = Charge Coupled Device

' exp = Result of Experiment
a = Crack Length pre = Result of Prediction
N = Fatigue Life
K = Stress Intensity Factor 1. M8
o = Stress
2W = Width of Specimen B Al EFA JEd § e 7E8Ed
R = Load Ratio dol Hasdd e JFge Y FYd S
m, C = Material Constant by Fatigue Experiment AoAA FLE REolth, £ AFAME (NLAHR
U = Factor by Crack Closure Theory £ 33 & e 4717 FREA 98 A1 gHa
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#include <stdio.h>
#include <conlo.h>
double precracking(double):  /+ define function ‘precracking’ +/
double cracking(double); /+ define function "cracking’ o/

double a, W, t, - /+ define variables: geometry - ¢/

[ @ H(man) B ST ]

/vold maln()iseee e s e memmome g
( N +

H
- /e precracking function caliing «/

- precracking(crack_leng ]
|- eracking(erack length)ie - /+ cracking function calling +/

/+ precracking function ¢/

N

}
ﬁouble precracking(double crack_length)
{

return crack_length; 7+ return value to malp +/cr 4
N J

-—-Kdouble cracking(double crack_length)
{

/+ cracking function ¢/ \

return crackJength: /+ retuin value 10 main e/: > 4---

! S/

Fig. 1 Structural diagram of program
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Fig. 2 Flowchart of decision algorithm
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#include<stdio.h>

#include<math.h>
#include<conio.h>
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FILE *fp_filename ;
char *txtfilename = "tlc4.txt" ;
char *sourcefilename = "tlcd.cpp” ;

/* declaration of variables */

/* Geometry */
double a_0=0.00632, a, a_p=0.007166667, a_f=0.02379167 ;
double W=0.03, B=0.001016 ;

void main(void)

{

Y_TypeA_MP = pow(10, logY_TypeA_MP);
m_TypeA = slope_TypeA ;

/* Crack propagation in Modified Paris’ Law*/

R_TypeA_MP =P_min_TypeA_MP/P_max_TypeA_MP;
U_TypeA MP = 0.5 + (0.4*R_TypeA_MP) ;

delta_K_TypeA_MP = K_max_TypeA_M - K_min_TypeA_MP ;
delta_K_eff_TypeA_MP = U_TypeA_MP * delta_K_TypeA_MP ;
da_TypeA MP = C_TypeA_ P * pow(delta_K_eff TypeA_MP,
m_TypeA);

ifla_r_y_range_TypeA_MP < a_r_y_range_fore_TypeA_MP)

a_r_y _range_tank_TypeA_MP =a_r_y _range_fore. TypeA_MP ;

if(P_Willenborg_TypeA_MP == 1){
a_r_y_range_switch_TypeA_MP=a r_y_range_tank_TypeA_MP;

else{
a_r_y_range_switch_TypeA_MP=a_r_y_range_de_energy_TypeA_MP;
}

rreq = a_ry range_switch_ TypeA_ MP -
da_TypeA_MP);
iflr_req <= 0){
rreq=0;
) X

else{

}

iflonly_one_count_first AMP == NN_AMP){
iflonly_one_count_second_AMP == 0){
a_TypeA_MP =a_Over[i_AMP];
a_r_y_range_TypeA_MP =
r_y_TypeA_MP;
a_r_y_range_fore_TypeA_MP =
a_r_y_range_TypeA_MP;
NN_AMP++
i_AMP++;
j_AMP=i_AMP-1;

(a_TypeA_MP -

a_TypeA_MP +

}

else{

a_r_y_range_fore_TypeA_MP =a_r_y range_TypeA_MP;
}

}

else{

a_r_y_range_fore_TypeA_MP=a_r y_range_TypeA_MP;
}

}
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Table 1 Chemical composition of Al 2024-T3 aluminum
alloy

(wt. %)
Si Fe { Cu | Mn [ Mg | Cr | Zn | Ti Al

0.11 | 023 | 446 | 058 | 144 | 004 | 0.03 | 0.02 | Bal

Table 2 Mechanical properties of Al 2024-T3 aluminum

alloy
Yield strength (MPa) | Tensile strength Elongation
(0.2 % offset) (MPa) (%)
345 500 17
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Fig. 3 Geometry of specimen
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