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Fig. 1 Process of local stress strain method
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Table 1  The test results of a hole part simulation specimen at X reference spectrum

Number 1 2 3 4 5 6
Circulate number/C 342835C 325766C 141165C 150538C 179953C 233136C
Life C/FH /10043 FH /9543 FH /4135FH /4409FH /5271FH /6829FH

Median life: 6306 FH

2
Table2 The calculate results of application dichotomy and iterative
Solution methods Results Time for calculation/s
Dichotomy 0.002217415 0.025
Levenberg Marquardt method 0.002217414 0.145
3

Table 3 The life calculate results of application dichotomy and iterative

Solution methods Resulis( time) Time for calculation/s
Dichotomy 999432376. 956049 0.016
Levenberg Marquardt method 999432376. 956051 0.093
2 3 Leven , ,
berg Marquardt , ,
, 4
s s Levenberg Mar
quardt ,
4
Table 4 The average stress amend impact on the prediction life
Consider average stress amend Not consider average stress amend
Damage value of load spectrum Cyc one time 0.0805 0.0085
Calculation life value ( fight hours) 6211.18 58823
Experimental ( fight hours) 6306
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Fatigue Life Evaluation on Plane Structural Parts
with Holes through Local Strain Method

TONG Di hua', CHEN Zhi wei’

( 1.Beijing Institute of Aeronautical Materials, Beijing 100095, China; 2. Beijing Aeronautical Technology Research Center, Beijing
100076, China)

Abstract: The thesis introduces the work of calculating local stress and local strain by application of Levenberg Marquardt s iteration
method. As an usual mathematical method to solve super equation, Levenberg Marquardt s iteration method has some disadvantages
such as complicated program, low computing efficiency. Therefore, the paper aims to find out a comparatively simple, high efficient
and high precision computing method. Through comparing and analyzing the efficiency and precision of dichotomy and Levenberg Mar
quardt s iteration method by which solving strain life equation and local strain range, the thesis proves that the application of dichotomy
is simple and applicable for the engineering. At last, through combination with the case of plane s drilled component, applying local
stress strain method to calculate the parts predictive life and comparing that result with the experimental life value, the paper concludes

that strain life equation which concerns mean stress correction more fit for engineering requests.
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