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FULL LENGTH PAPERS

METHODS FOR NONDESTRUCTIVE INSPECTION RELIABILITY
AND CONTROLLING LIVES

Fu Huimin and Qian Ruoli
(Institute of Solid M echanics, Beijing University of Aeronautics and Astronautics,
Beijing  100083)

ABSTRACT It is difficult to determine a curve of the probability of crack detec—
tion (POD) with a high confidence level, since the traditional procedures require very large
sample sizes. A new method of determining the POD curves is presented. The method re-
quires only upwards of 30 independent inspections for determining a POD-curve. T he formu-—
las of one-sided lower confidence limits of the POD curves and of POD/CL crack sizes are al-
so established by means of Fisher information matrix. In order to predict and prevent me—
chanical failure through probabilistic damage tolerance design and analysis, the POD curves
for multiple independent inspections have been studied, and a important concept of control-
ling lives and a method of the optimum independent inspection times\are presented. This
method can control the largest size of the cracks missed at ingpections with high POD and
confidence level, and the laigest size-of the-missed cracks is-used as the initial crack size for
calculating the crack-growth life of the structure in-damage tolerance design. Thus the crack
growth lives and\inspection intervals of structures can be controlled to some extent. T he
method can also raise the crack\detection-probability and avoid the accidents caused by the
missed cracks.
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TWO- DIMENSIONAL FACTORS OF LIFE SCATTER

AND STRENGTH REDUCTION
Fu Huimin and Xiong Junjiang
(Institute of Solid M echanics, Beijing University of Aeronautics and Astronautics,
Beijing  100083)

ABSTRACT In this paper, two-dimensional factors of life scatter and strength
reduction are presented because of their extreme practical importance throughout life predic-
tion and fatigue strength design. The factors can make full use of previous data and reduce
the number of specimens in the present experiment. The safe life and safe strength obtained
by them are more accurate than those by the traditional (one-dimensional) life scatter factor
and strength reduction factor. T hey are applicable to the complete, the incomplete and the ze—
rofailure data.

Key words Fatigue life Fatigue strength Reliability analysis



