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Abstract: It is easy for drill string to be cracked when it is subjected to complex forces. Evaluating the corrosion fatigue
life of drill string according to the actual situation on site can provide a basis for the safe use of drill string. By calculating
the axial force, cyclic stress and fatigue limit of the drill string in the wellbore, the fatigue evaluation methods of drill
string based on fatigue coefficient, drill string tension and rotation counting are determined, and the influence of acidic
fluids is considered. The results show that the increase of the bending stress and buckling will lead to the fatigue failure
of the drill string when drilled with severe dogleg. The remaining service life of the drill string will be greatly reduced
when the corresponding ROP is reduced and the rotating speed is increased significantly. When severe acid corrosion
occurs, the remaining service life of the drill string will be rapidly reduced. The drill strings in the well section with high
tension and large dogleg should be regularly shifted to ensure the safe and normal use of drilling string on site.
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Fig.3 Effective tension and stresses of drill string
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Table 1 Analysis results of drill string service life of XXX 002-3 in the fourth spud (by percentage of life calculation method)
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B/ BliEBimR  mOMBRTE SCPRFE/ SCPRHULMES RAEROTR SN S %*EI_IJ%

I /m m B S /kPa /() (30m) ] (remint) @ /(meh)  mOKREE/c /v FHa/% FHa
3060~3355 295 59319 47 60 15 10000000 70800  0.71 41371
4096~4240 144 —50852 5.6 60 15 10000000 34560  0.35 41522
4304~4496 192 —39841 4.2 60 15 10000000 46080  0.46 41474
it 631 / / / / / 151440  1.51 41036
3.4 ENHENE 575 K R 4B 0.50 - &R A0KN

- - \ \ T M 0.45  —%H/£80kN
55 3.3 719 X5 3 A [m] A Bl AR 9 57 1 iR R AT 0_407| KEFE 120kN
T A RIS AR A~ 0| k.:w
ZE 5. HT ST R BT ER T &5 & B0 MO8 K ;“[g 8;2\ ﬂ N
D PRHG A 5 B T 5F FR BT s R R MR R A 9 55 1Y 20 0l |‘ ({70
HER AT, X TGS, AT DR — & 0. 15‘” Mll | 1} ‘ﬁ ‘"
7 8 15 Sl R 0 08 75 45 2 0 T LR R gﬁf'\Hﬁﬁwn | ’
S B 35 A 0 | IR L) |
344 TR A B EE 5 25 1 B 0 1000 2000 i(;;);g/m 1000 5000 6000
TEREA TR SRS G G0 | i i B He 1 el E5 55 E SIS
40~120 kN, X L &5 R WK 5, WEIH AT LLEH, 7E Fig.5 Analysis of influence of bit weight on drill string

0~3000 m ( ELIBE) Bl FE 6 Bl A 9% 95 s AR /s, = 2
FIUAEARSH R 7 AR R 35 , 1B oy T Belke P TR RERE IR0 32 O T e 97 B PR S
FIT 52 1 7 FEATG Bl PR B8 A5 o A R B BIK B 2 343 O BRI R AL 55 A 52

S5 Bl TE A % 5 7R A B R TEIEAR LA R 0 SS105 85 4T, 9% 55 #
3.4.2 R AR GON B A I 57 1Y B B 23511} 100 % .80 %% .60 % W, Xf He 25 S WL IE 7, M

T FE A £ F AN A8 (Bl HE 80 kN, i U FF 48l A 41 B rpa] LA Y 2 78 A SST05 AT 0% 55 4 R R A%
AR A 19 .29 SS105 55 FF HEAT 4387, W e 4 i, HO 57 R B
B 6, MWET Al LA M 7E R SS105454F  3.4.4 U o B X 4 HE 0% 57 B 52 )
48T A8 Sy 2 G LR 57 R E RN, X F R FEIEAR S5 AR AR SR A SS105 Bl A1, Hon hir 5 i



20 AR TR 20244E1H
0.9 ' - — PURLEE 80%
— 2 HGFF 0.45 o .
0.7} — LE AT -~

0.6
;«I& 0.5
i 0.4
0.3
0.2
0.1
0

0 1000 2000 3000 4000 5000 6000
R /m
6 SHMERITES DT
Fig.6 Analysis of influence of drill pipe grade on fatigue
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Fig.9 Analysis of influence of yield strength on

drill string fatigue
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