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Development and test of hollow screw motor bottom hole power
wire-line core drill
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Abstract: Aiming at the problems of low drilling efficiency and low coring efficiency of hard rock coring tools in ocean
drilling, this paper introduces the basic development and land test of @185mm hollow screw motor bottom hole power
rope coring tool developed by the Institute of Exploration Techniques, CAGS. In the development process, through
theoretical calculation and Ansys Workbench finite element simulation, the spiral structure of the hollow screw motor is
optimized and the dynamic analysis is carried out. The force safety analysis of the universal joint is carried out, and the
material is optimized. The key technologies such as multi-head small offset short pitch hollow rotor and flexible hollow
universal joint are overcome. The feasibility of the working performance of the prototype of the coring tool is verified by
the coring test of granite block on land, which provides the guidance of working parameters and the optimization of
matching drill bit for the engineering application of this coring tool. It can provide hard rock coring technical support for
ocean drilling and deep scientific drilling in China.
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Fig.1 Hollow screw motor assembly
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Fig.4 Force model of flexible hollow universal joint
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Table 4 Short distance coring test data of different coring bits
(A Bk HeHEE/(Les') #E/MPa HiE/KN B /min #R/m $RECAG/m BULE/ % 4%/ (meh")
1 F# 38 6 97.55 13 1.2 0.7 58.3 5.54
2 R 38 6 85~90 18 1.2 0.8 66.7 4.00
3 A 38 5 70 39 1.2 0.55 45.8 1.85
4 F 28 3.5 70 27 1.2 0.50 41.7 2.67
5 &NA 38 ) 85 82 1.2 1.2 100 0.88
6 PDC(/KJJF) 28 3.5 60 5 1.2 1.20 100 14.40
7 PDC(RJIF) 28 3.5 60~80 7 1.2 1.20 100 10.29
8 PDC(KJIH) 38 5.0 60 4.5 1.2 1.20 100 16.00
9 PDC(/\JJH) 28 3 60 7.5 1.2 1.00 83.3 9.60
10 PDC(/\JJ3) 38 4 70 4 1.2 1.2 100 18.00
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Fig.10 Comparison of the coring results with
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Table 5 Continuous long distance coring test of PDC coring bit

LA Bk FHER/(Les™)  ZEE/MPa  HiHE/KN B /min #R/m 3KBCE/m BOO3/% B3/ (meh )
1 PDCOKJIH) 28~32 4~5 70 23 6.8 6.8 100 17.74
2 PDCOARJIF) 32 4.5 60 27 7.4 7.4 100 16.44
3 PDCO\JIH) 40 5 70 40 7.7 7.7 100 11.55
4 PDCO\JIH) 32 4.5 60 31 4.2 4.2 100 8.13
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Fig.11 Core quality and length of six-blade and
eight-blade PDC core bits

QIR S {0 QI v | D QY ol i s R 1]
S, A8 B B J7 T 4 WA OBl Sk f i (HR0R
B 22, L G il S B X HE a3 B, SR FH S T3 PDC B
S B A 7R AE WA 2 Pg o

(S)BFFE il B AL s 3 T = #E 4T T BuL
R, [ 0 PR A 25 IO il TR 2 1 1 Al L A AR 3R
B — R MR TS BT HEITRL 2
UG, vt — L R TAEYERE

% % 30 Hfk (References) :

(1] ff, 5k ¥ 0 4R IR B 2 Bl PR i 5 R ok o R T U5 1)
(7], s M I, 2024, 51(3) : 1091-1094.
RAN Hao, ZHANG Tao. Progress of scientific ocean drilling
over last decade and future priories[J]. Geology in China, 2024,
51(3):1091-1094.

(2] VE&h e . TS 10 4F J B B R0 S L) ] AT RS )42, 2022, 1
(2):9-19.
WANG Pinxian. Decadal survey in the South China sea: Pros-
pects of deep-sea technologies [J].
Foresinght, 2022,1(2):9-19.

(3] VEMSE . RS A B (D) M R S 2
Jit,2019,39(1) : 7-14.

Science and Technology

(4]

(6]

(7]

(8]

191

[10]

[11]

[12]

WANG Pinxian. Ocean drilling and marine geology in China[ J].
Marine Geology &. Quaternary Geology, 2019,39(1) :7-14.
TE R BRI . A% R I R Y el R B (T ] oh [ R (G
BRFFE),2019,49(10) : 1590-1606.
WANG Pinxian, JIAN Zhimin. Review and prospect of explor-
ing the deep south china seal J]. Scientia Sinica( Terrae), 2019,
49(10) :1590-1606.
T e RV B R T T A Il A (D] R aE A, 2018, 63
(36):3866-3876.
WANG Pinxian. Fifty years of scientific ocean drilling: Review and
prospect[ J]. Chinese Science Bulletin, 2018,63(36) : 3866-3876.
BRI, 2 AT X R A R AR 2 e DI R S A T
EHFFELT] R, 2023,34(5) : 67-76.
JIA Xiangfeng, LI Yawei, ZHAO Tao. State-of-the-art and
overall configuration of drilling system equipment for ocean drill-
ing vessels[J]. Ship &. Boat, 2023,34(5) :67-76.
XV PbE Wi e, BeiE e, 45 . T BE 5 Bl 1 A BUIR S AT 50 7
[J]. 3R T#2 , 2022,49(1) : 72-78.
LIU Xielu, CHEN Yunlong, RUAN Hailong, et al. Status and
prospect of subsea hard rock drilling [J]. Drilling Engineering,
2022,49(1) :72-78.
THBLRL, 2 5 B, X LA, 45 P T 2E T ARG B T B L
LT R TR, 2023,50(81) :387-391.
MA Hanchen. WANG Jiarui, LIU Fanbai, et al. Research on
shallow sea piston pressure core extraction technology with video
[J]. Drilling Engineering, 2023,50(S1):387-391.
EFIR RN, LS E TS0 TODP i vk B T 8 ) 8
SR BARVE D] B R TR, 2023,50(1) : 10-17.
WANG Shijun, SONG Gang, WANG Yu, et al. Analysis and
discussion of the coring problem for China-led IODP voyages
[J]. Drilling Engineering, 2023,50(1):10-17.
e RR BRI, A5 il B v 28 SRR IBOC Al L A R AR
S L0 B R TR, 2023,50(3) : 54-59.
HAN Zelong, SONG Gang, CHEN Xiaojun, et al. Analysis
of drilling efficiency of shock hollow screw coring tool[ J]. Drill-
ing Engineering, 2023,50(3):54-59.
K2, T EN A MR L A5 3 TOUTHS LK S 10K 5 B 7K A B 4
DHEART] R TR ,2022,49(6) : 110-115.
ZHANG Huiyin, TIAN Lieyu, LIN Kang, et al. Ocean core
drilling with the top double-drive linkage riser system[J]. Drill-
ing Engineering, 2022, 49(6): 110-115.
FAEA G, I, 45 ARG R BT LR IR Sk =
F—"EE L] R TR G LB R TR, 2005, 32(S1) :45-47.
WANG Nianyou, XIE Wenwei, FENG Qizeng, et al. “Three



44

BhiR T 7

20249 H

[13]

[14]

[16]

into One” drilling tool which combined wire line core,
hydro-hammer and PDM[J]. Exploration Engineering (Rock &
Soil Drilling and Tunneling) , 2005,32(S1) :45-47.
FREI B PG, R A I F LA IR AT B ST BOIR S
JURBLLC ]/ /2023 W< 38 5 01 & [ bR 2238 (2023TFEDC)
SVOEICE R, 2023:1-8.

WANG Xingkun, LUO Xichao, LIU Feng, et al. Research
status and application of deep well high torque screw drilling
tools [ C]//Proceedings of the International Conference on Oil
and Gas Field Exploration and Development (2023IFEDC).
Wuhan, 2023:1-8.

MA 7 F. The structure optimisation of hydraulic mechanical
screw pump [J]. Int.J. of Simulation and Process Modelling,
2019,14(1) :28-35.

I SCHKG, T 58 AT R R B L IR R R A A [T ). A7
%4R,1986,7(4) :95-109.

SU Yinao, YU Bingzhong, XIE Zhuzhuang. Analysis of conju-
gate contours in matching stator-rotor cross-section of moineau—
type positive displacement drilling motor[ J]. Acta Petrolei Sini-
ca, 1986,7(4):95-109.

S SCIRG AT R B MEORT Bl HL T Tk 3 N 4 2 S B 2R ) A
[J]. A HLA , 1986(2) : 15-27,68-69.

SU Yinao, XIE Zhuzhuang. Analysis of the equidistant profile of
the ordinary internal cycloid of the single screw drilling tool motor
[J]. China Petroleum Machinery, 1986(2):15-27,68-69.

(17]

[18]

[19]

[20]

[21]

YANY W, LIZ G, JING H Q, et al. Design calculation and
practice of key structure for no load start—up of hydraulic driven
screw pump [ C]//Proceedings of the 4th International Sympo-
sium on Application of Materials Science and Energy Materi-
als, Tianjin China, 2020:661-666.

& FE T URAT Tk B9 E oh B BB S 05 B D ]ORN - KT
K2, 2021.

TANG Jian. Research on Structure design and simulation of bi-
directional Impactor[ D]. Jingzhou: Yangtz University, 2021.
RS SRAT B R A R A A B T IR AT SE LD ] B B - Yk
FH Tk K%, 2016.

ZHAO Na. Screw drill motor linear optimization design method
research[ D]. Shenyang: Shenyang University of Technology, 2016.
KRBT, M TEE, H O AF L RAT Bl B 3T 1 il o A R
WRSG 2 BT L] AT BLAK , 2023, 51(10) : 9-15.

ZHANG Ruiyao, YE Daohui, XIAO Ping, et al. Fluid-Solid
coupling analysis on the seal structure of flap toothed Universal shaft
of PDM[J]. China Petroleum Machinery, 2023,51(10):9-15.
SIS T T TR R B T R AR B TR E T
220, 2022(3) :58-60.

JIN Xiongzhen, FENG Xian. Failure analysis and optimization
design of universal joint cross shaft[J]. Modern Components,
2022(3) :58-60.

(¥ E )



