%35 55 8 1 Vol.35 No.8 T P 71 =
2018 8 H Aug. 2018 ENGINEERING MECHANICS 230

YEHES: 1000-4750(2018)08-0230-06

BT ez By
PO E A E T RN A

Bkifds 2, Akt MR B w28, ®uhed
1. BAETTME KA e kb2 o s TR 2ERE, AR 2300095 2. A AE LML K2 H AR E/KF TR, S HE 230009;
3. At DLAEMHIE, Jbx 100190)

O SIOCLOUMERN A AL A AN AL RS, S GRS A B (i 0. AR 2 B e, Sk
P Bl dE i R R SURE AT 221 s A R A A B B S AR LA, (RN Bl A e I AR TR AT 1AM . s
A I 25 SR R AT ) 87 (1 7 AR JEAT 6T B 2347, IA DR SURE AT s (3l <k — ) 52 S 4 B 0 0 170 5 P A
BEBEIH R, A3 LTINS R AE AL BRI 2, SEA B AT, MMRSURS AT b BRI S R 2 i
FERBENBREY), ABBHEMN B, BB SR BA N RS £ S5 e el 2

B ik e SRBERIAR S
KR JCLPGIME R, BRAET: BEEMT 2 AR IREERME
FEDHES: TN247 XEkFRERD: A doi: 10.6052/j.issn.1000-4750.2017.04.0269

MULTI-NODE DETECTION TECHNIQUE OF THREADED DRILL PIPE
COMPOUND LOADS BASED ON FIBER BRAGG GRATING SENSING
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Abstract: Based on the separation theory of compound loads (axial force, bending moment and torque), the
multi-node compound loads of a threaded drill pipe are separated and detected online in a drilling process by
using fiber Bragg grating (FBG) strain sensors and temperature sensors. Temperature compensation is realized
synchronously. Compared the measured value with the applied axial force and torque, the transfer losses in the
front end of the threaded drill pipe (close to drill bit) is considered being greatly influenced by the lateral
squeezing force and frictional resistance. The bigger value makes this part of the drill pipe easy wear and
deformation. The middle and terminal end of the drill pipe are greatly influenced by bending moment. The former
enters the object with short time. And the latter does not enter. It leads to low transfer losses. The detection
technique provides a technical support for material selection, structural optimization, and drilling parameter
selection of a drill pipe.
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Fig.1 The force loading of threaded drill pipe
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Fig.2 Axial stress contours of threaded drill pipe
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Table 1 Parameters of threaded drill pipe
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Table 2 The center of FBG

Ry i=1 i=2 i=3
FBGa/nm 1534.0392 1535.9801 1532.0349
FBGg;/nm 1552.0519 1553.9028 1550.0183
FBG¢/nm 1540.0588 1542.0052 1537.8994
FBGyse;/nm 1545.9344 1547.8004 1543.9191
FBGr/nm 1559.9108 1561.8139 1558.0068
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Table 3 Parameters setting of detection node location
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Fig.4 The detection value of compound loads in the drilling
process
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Table 4 The peak value of axial force, torque, bending

moment
f L Fipl A2 T3
JE JJIEAE/N 484.6 108.9 370.3 436.2
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