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Research on Models of Influence Coefficient of Pre—corrosion Crack Initiation Life

WANG Gang, JIN Ping, TAN Xiao—ming
(Qingdao Branch of Naval Aeronautical Engineering Academy, Qingdao 266041, China)

Abstract: Within the range of small crack during analysis of aircraft structural durability under corrosion environment, the
model of pre—corrosion crack initiation life influence coefficient at different crack sizes was studied. The data of (C,r) was fitted
with four forms of function, and then the fitting results were compared and analyzed. The result showed that the single parameter
exponent form of the function is the best and the slopes of these curves have no difference.
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Table 1 The crack initiation life of the designated crack size and the results of data processing
HEJF amm dd \ . %&ﬁﬁi%ﬁw}l . X 5 T c
15k 25l 35t 45 s SE
0 4967.1 6 662.1 4788.4 5913.8 — 8.618 4 0.154 3 1.000 0
04 54713 43524 32443 51428 — 8.403 9 02338 0.8195
6 2678.4 4.890.0 3966.0 27228 — 8.1457 02951 0.643 4
9.5 19785 27119 2008.8 3655.7 3054.3 7.865 8 0.266 9 0.482 4
0 54429 7244.4 5008.0 6438.8 — 8.694 7 0.1659 1.000 0
0.6 3 5967.0 4909.8 3682.8 5629.0 — 8.5100 02152 0.8392
6 3111.2 53403 4410.3 3128.6 — 8.266 5 0.266 8 0.666 1
9.5 2264.6 3045.9 25299 4071.2 34134 8.006 0 02336 0.509 1
0 5853.6 7 680.5 5396.4 6927.7 — 8.764 5 0.159 8 1.000 0
0.8 6789.7 5336.8 4017.6 6 026.4 — 8.602 0 02250 0.860 7
6 3470.0 5619.6 4751.2 3487.7 — 8.3523 02385 0.6727
9.5 25173 3348.0 2 664.6 43289 3711.1 8.085 4 0.226 6 0.5137
0 6213.2 8072.8 5720.1 7291.5 — 8.8192 0.1552 1.000 0
0 7 500.0 5708.4 4549.7 63774 — 8.688 9 0.209 8 0.886 6
6 3785.7 59879 5050.2 3798.8 — 8.426 5 02255 0.684 3
9.5 27442 3592.7 2 680.5 45733 3980.1 8.1429 02332 0.5163
F2 (CrEIEM&ELRESH
Table 2 The linear regression parameter of the (C,7) data
SOt @Uﬂ AU a/mm
B 04 0.6 0.8 1.0
a -2.709 7 -2.787 8 -2.8454 -2.9278
B 09194 09751 1.096 4 1.2759
C()=1.0-ar’ r 0.998 7 0.998 2 0.995 8 0.9932
o 0.000 74 0.014 85 0.141 54 0.567 62
L 0.673 43
a 1.457 4 1.5255 1.5611 1.607 3
B -0.8210 -0.8118 -0.868 3 -0.949 4
C(t)=1.0-exp(- at®) r -0.996 7 0.997 6 -0.999 1 0.999 7
o’ 0.001 50 0.001 43 0.010 30 0.0728 5
L 0.673 43
B -0.0752 -0.069 3 -0.067 7 -0.065 9
r -0.999 3 -0.998 9 -0.997 2 0.9937
C(t)=exp( B1) )
o, 0.001 72 0.000 72 0.001 72 0.003 73
L. 270.5
@ -2.8493 -2.9445 -3.009 1 -3.009 8
B 1.127 8 1.1732 1.3020 1.4920
C()=exp( at”) r 0.9999 0.9997 0.998 4 0.996 7
o 0.000 07 0.00936 0.13558 0.589 52

0.673 43
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Fig. 1 The power function curve
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Fig. 2 The curve of two—parameter exponential function 2)
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Fig. 3 The curve of single parameter exponential function
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Fig. 4 The curve of two—parameter exponential function 3)
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Table 4 Mass distribution of the gun barrel piece

WA R 4E|
oV FEL O E2 O WE3I HE4
<1 132 92 68 44
>1~4 100 36 32 12
>4~8 8 20 8 20
>8~12 8 40 12 12
>12~16 4 8
>16~20 0 12
=20 ~ 30 0
=30 ~ 50 8 4
=50~ 100 0 20 24
>100 20 36 24 16
it 280 256 188 140
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