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4
1 1 C-130 5
(3]
1 C-130
i ai(mm) ni mi mi/ni Pso Po Pos
1 2.29 122 27 0.221 0. 250 0.231 0. 226
2 2.54 184 48 0. 261 0. 280 0. 261 0. 256
3 3.05 124 50 0. 403 0. 339 0.321 0.316
4 3.30 186 70 0.376 0.365 0.349 0. 344
5 3.56 60 16 0. 267 0. 392 0.376 0.372
6 3.81 60 24 0. 400 0. 416 0. 401 0. 397
7 4.06 246 104 0.423 0. 440 0. 425 0.421
8 4.32 60 11 0.183 0. 463 0. 448 0. 445
9 4.83 122 78 0. 639 0. 504 0. 491 0. 487
10 5.08 60 23 0. 383 0.523 0.510 0. 506
11 5.33 247 139 0. 563 0.541 0.527 0.523
12 5.59 122 81 0. 664 0. 559 0,545 0.541
13 5. 84 182 109 0. 599 0.575 0.561 0.557
14 6. 10 60 38 0,633 0-590 0.576 0.572
15 6.35 62 44 0.710 0. 605 0,590 0.586
16 7.37 60 45 0.750 0. 657 0. 641 0. 636
17 7.87 60 37 0.617 0.678 0. 662 0. 657
18 8.38 62 38 0.613 0. 699 0. 681 0. 677
19 8. 64 62 30 0. 484 0. 708 0. 691 0. 686
20 9.01 60 56 0.933 0. 749 0.730 0.725
21 11,68 60 46 0. 767 0.792 0.773 0. 767
22 13.21 120 101 0.842 0. 821 0. 802 0. 796
23 14. 48 60 47 0.783 0. 840 0.821 0.816
24 16:76 60 47 0.783 0.867 0.849 0. 844
25 2667 60 56 0.933 0.929 0.915 0.910
, 1 2 4 ,
YL (a) = - 2.3356+ 1.4939Ina - ty‘l 0.02259 - 0.02574lna + 0.00797In%a
exp{y. (a)}
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a0 = exp) 1-493% - 0.0128t7+ 3.4802 + 0. 1ty‘/ 0.7968y”- 0.1233y - 0.0014t7+ 0.4070
2.2317 - 0.0080t5
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a0 = exp| 13012y - 0.0079ty+ 0.8896+ 0.1ty 0.6716y’- 1.1441y - 0.0015ty+ 0.8696
1.6931- 0.0067t%
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2
i ai(mm) ni mi mi/ni Pso Poo Pos
1 0.51 60 9 0. 150 0.174 0. 146 0.139
2 1.52 299 106 0. 355 0. 465 0. 440 0. 433
3 1.78 60 30 0. 500 0.517 0. 495 0. 488
4 2.03 59 25 0.424 0. 559 0. 540 0.534
5 2.29 117 77 0. 658 0. 597 0.580 0.575
6 2.54 116 85 0.733 0. 629 0.614 0. 609
7 2.79 58 34 0. 586 0..657 0. 643 0. 639
8 3.05 59 54 0.915 0.683 0670 0. 666
9 3.56 185 158 0. 854 0.725 0.712 0.709
10 3.81 59 52 0. 881 0-742 0.730 0.726
11 4.32 185 149 0. 805 0.772 0. 760 0. 756
12 4.57 118 100 0..847 0.785 0.773 0. 769
13 4.83 120 111 0. 925 0.797 0.784 0.781
14 5.08 62 59 0. 952 0. 807 0. 795 0.791
15 5.33 251 223 0. 888 0.817 0. 804 0.801
16 5.59 243 197 0.811 0. 826 0.813 0. 810
17 6.10 60 43 0.717 0. 841 0. 829 0. 825
18 6.35 122 41 0. 336 0. 848 0. 836 0.832
19 6. 86 62 57 0.919 0. 861 0. 848 0. 845
20 711 62 60 0. 968 0. 866 0.854 0. 850
21 10-16 61 53 0. 869 0.912 0. 900 0. 897
22 12. 70 61 50 0. 820 0.932 0.922 0.919
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FULL L ENGTH PAPERS

M ETHODS FOR NONDESTRUCT IVE INSPECTION REL IABLL ITY
AND CONTROLL INGL IVES

Fu Hum in and Qian Ruoli
(Institute of Solid M echanics, B eijing University of A eronautics and A stronautics,
Beijing 100083)

ABSTRACT It is difficult to detemine a curve of the probability of crack detec-
tion (POD) w ith a high confidence level, since the traditional procedures require very large
sample sizes A nenv method of detemining the POD curves ispresented Themethod re-
qguiresonly upw ards of 30 independent ingectionsfor detem ining a POD curve The fomu-
las of one-sided low er confidence limitsof the POD curves and of:POD /CL /crack sizes are al-
2 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
formultiple independent ingections have been studied, and a mportant concept of control-
ling lives and a method of the optimum-_independent-ingection times are presented T his
method can control the largest size of the cracksmissed at”ingectionsw ith high POD and
confidence level, and-the largest size of -the missed cracks is used as the initial crack size for
calculating the crack grow th life'of the-structure in damage tolerance design T hus the crack
grow th lives and ingection intervals of.structures can be controlled to some extent The
method can alo raise the crack detection probability and avoid the accidents caused by the
missed cracks

Key words Nondestructive ingection Damage Reliability analysis Fatigue life

TWO- DM ENSIONAL FACTORSOFL IFE SCATTER
AND STRENGTH REDUCTION

Fu Huim in and Xiong Junjiang
(Institute of Solid M echanics, Beijing University of A eronautics and A stronautics,
Beijing 100083)

ABSTRACT In thispaper, two-dimensional factors of life scatter and strength
reduction are presented because of their extrane practical mportance throughout life predic-
tion and fatigue strength design T he factors can make full use of previous data and reduce
the number of pecimens in the present experiment T he safe life and safe strength obtained
by them aremore accurate than those by the traditional (one-dimensional) life scatter factor
and strength reduction factor. They are applicable to the complete, the incomplete and the ze-
ro-failure data

Key words Fatigue life Fatigue strength Reliability analysis



