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%1 TRWERIHEE
Table 1 The data of experimental measurement and Calculation
a c S N Aow Ao
RHEE bk — Y. Y,
(ram) (mm) | (mm) [(x10°}K) ¢ 4 (MPa) (MPa)

G6—1 5.862 | 6.727 | 6.379 0 | 0.87 | 0.57 196.1 | 113.8 | 1.336 1.472
2 6.627 | 7.277 | 7.342 95 | 0.91 | 0.64 196.1 | 113.8 | 1.589 1.767

3 7.227 | 7.921 1| 8.001 128 | o0.91 | 0.70 196.1 | 113.8 | 1.870 1.865

4 7.707 | 8.574 | 8.661 151 | 0.90 | 0.76 196.1 | 113.8 | 1.733 1,942

5 8.021 | 9.197 | 9.242 166 | 0.87 | 0.78 196.1 | 113.8 | 1.781 2.001

6 9.214 | 11.43 | 11.23 178 | 0.81 | 0.89 196.1 | 113.8 | 1.728 1.945
G1—1 7.269 | 7.148 | 7.314 0 1.02 | 0.70 188.0 | 104.2 | 1.644 2,051
2 8.246 | 8.383 | 8.612 67 | 0.98 | 0.80 188.0 | 104.2 | 1.858 2.538

3 8.600 | 8.932 | 9.165 87 | 0.96 | 0.83 188.0 | 104.2 | 1.934 2.735

4 9.166 | 9.921 | 10.14 104 | 0.92 | o0.89 188.0 | 104.2 | 1.979 2.892

5 9.685 | 12.13 | 11.87 114 | 0.80 | 0.94 188.0 | 104.2 | 1.990 2.972
Gs—1 6.381 | 7.519 | 7.505 0 | 0.85 | 0.62 196.1 | 113.8 | 1.508 1.711
2 6.726 | 7.464 | 7.522 35 | 0.90 | 0.65 196.1 | 113.8 | 1.620 1.851

3 7.094 | 8.103 | 8.136 61 | 0.88 | 0.69 196.1 113.8 | 1.705 1.960

4 7.465 | 8.515 | 8.557 89 | 0.88 | 0.71 196.1 | 113.8 | 1.818 2,106

5 7.896 | 9.147 | 9.169 107 | 0.86 | 0.76 196.1 | 113.8 | 1.879 2.190

6 8.429 | 0.694 | 9.743 124 | 0.87 | 0.82 196.1 | 113.8 | 1.933 2.266

7 9.419 | 11.97 | 11.65 135 | 0.79 | 0.91 196.1 | 113.8 | 1.905 2.242
G16—1 6.742 | 7.698 | 7.725 0 | 0.88 | 0.65 198.7 | 115.4 | 1.483 1.739
2 1.239 | 7317 | 7.469 36 | 0.99 | 0.70 198.7 | 115.4 | 1.579 1.893

3 7.617 | 7.505 | 7.696 62 | 1.01 | 0.74 198.7 | 115.4 | 1.661 2.030

4 7.818 | 8.418 | 8.554 82 | 0.93 | 0.75 198.7 | 115.4 | 1.743 2.167

5 8.204 | 8.861 | 9,036 102 | 0.94 | 0.80 198.7 | 115.4 | 1.806 2.287

6 8.848 | 10.09 | 10.17 121 | 0.88 | 0.86 198.7 | 115.4 | 1.866 2.411

7 9.818 | 13.65 | 12,71 138 | 0.72 | 0.95 198.7 | 115.4 | 1.883 2.483

L 1o 44BN (4)
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Fig.5 Photograph of fatigue crack Fig.6 Typical part elliptical
propagation on the fracture surface crack
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Table 2 Coefficient A, B in the equation (4)

oA m A R & %R
HRHES
ii: B - A B(x10™7) r
a—N 0.1750 —3.164 0.9598
Gs
s—N 0.1551 —2.905 0.9063
a—N 0.1388 —2.867 0.9866
G1
s—N 0.1398 —4.1590 0.9578
a—N 0.1603 | —3.454 0.9713
Gs
s—N 0.1403 —3.238 0.9314
a—N 0.1503 —3.159 0.9933
G16
s—N 0.1804 —4.796 0.9953
£ 3 bi(i=0, 1, 2, «--5)EH

Table 3 Coefficient bi(i=0, 1, 2, «+-+5)

\\\ E3 4 . . .

bs by bs

RYBEAR l —1.777 7.881 0 ‘ —4.203 0 ‘ 0

HREER { —0.2574 0 0 [ 0 3.848 ’-0.4141
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Table 4 Compare the estimation values with experiment values on
remaining life of samples

= # 5
FMEa F W
Gsé G7 Gs8 Gie
N; 176.8 112.6 142.6 129.2
(10%) 166.6 117.6 136.0 131.5
Nl
178.0 114.0 135.0 138.0
(10%)
B®OE —0.670 1.20 5.60 —6.38
(%) —6.40 3.16 0.740 —4.70
5 &k
n
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AN INVESTIGATION ON STRESS INTENSITY FACTOR IN
SUCKER ROD THREAD SECTION WITH SURFACE CRACK

Wei Jiaquan Wang Guoli Zhong Boming Zhang Yonghong Li Qi
(Daging Petroleum Instituie)

Abstract

’s method, we obtained experimentally the ex-

By using James—Anderson
pression of stress intensity factor on the deepest point and surface point of
partly elliptical surface crack on the root of thread section of sucker rod
head in the case of pre-stressing. During the experiment, samples of 20CrMo
steel 5/8” sucker rod head thread section with pre-stressing were used and the
pre—stress applied to the samples were controlled by a strain gage to model
neads of enginerring Then, by using marking techniques to delineate the
fatigue crack propagation of the source of defect on the cross section of a
thread root, a series of data on crack fatigue ceack growth rates were
obtained.By combining them with material properties with standard speci-
mens in arfatigue fracture mechanics testing, the stress intensity factor amp-—
litudes on the deepest point and surface point of a partialy elliptical surface
crack of thread section root of the samples were obtained.We introduced the
normalized coefficient Y., Y: of stress intensity factor on the two points
to obtain, a series of data Ys, Ys corresponding to surface crack shapes a/c

and relative depth a/r. Finaslly, by means of matching technique the
functions Ya (a/rs a/c) s Ys (a/r, a/c)were obtained.The expressions used
for estimating the fatigue life of the sampless and the estimate agrees with
experimental results.The expressions of stress intensity factor obtained in

this paper are reasonable, and can be applied to engineering practice.

fE & M 9

MEE, &, 1936F M4, 1960 B TREAMEREIME, IEKEA BERIR
RERTREN, BRL. BRELAE, ZKW, KEAMER, SRR, BERHG. 151400,





