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FULL- LENGTH PAPERS

CALCULATION AND ANALYSIS OF FATIGUE CRACK

GROWTH UNDER ULTRASONIC FATIGUE LOADING

Ni Jingang and Zhang Xueren
(4th Dept. Beij ing University of Aeronautics and Astronautics, Beijing 100083)
ABSTRACT Stress and modal analyses of an ultrasonic vibration system, con—
sisting of a notched specimen and one or two amplifying horns have been performed by using
3D finite element calculation. T he stress intensity factors in ultrasonic fatigue crack propaga—
tion are evaluated by means of displacement and energy approaches. ‘The particular advan—
tages as well as limitations of the two approaches are briefly discussed-. Two types of ultra—
sonic fatiuge loading with different stress ratio are exerted-on the specimen respectively. T he
comparison between these two approaches comes to the-conclusion that thie energy approach

is more accurate. It has wide range of practicality in engineering,

Key Words Fatigue crack Finite element methods™ Ener gy ‘method

FATIGUE RELIABILITY ANALYSIS

UNDER VARIABLE AMPLITUDE

Ni Kan and Zhang Shengkun
(Dept. of Naval Architecture and Ocean Englneering, Shanghai Jiaotong University, Shanghai 200030)

Gao Zentong
(5th Dept. Beij ing University of Aeronautics and Astronautics, Beijing 100083)
ABSTRACT First of all, randomness of fatigue loading, fatigue life and fatigue

strength are classified into three types of random— constant amplitude, random — variable am—
plitude and random- stochastic time history, respectively. Then, according to Miner’s two
— dimensional Probabilistic Rule, a new reliability— based prediction procedure of fatigue life
is established for the structural component subjected to one— dimensional and two— dimen—
sional cyclic loadings of variable amplitude or stochastic time history. M eanwhile, the proba-
bility distribution of ®&in Statistical Miner Rule is derived. T he verification of the obtained re—
sults by means of variable amplitude experiment at data of fatigue life shows that the new
prediction procedure is very accurate. In the end, an example is presented in detail, which in—

dicates that this new procedure is of simplicity and of feasibility in engineering application.

Key Words Ramdom loads Stochastic process Fatigue



