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Design of drilling tool and simulation analysis of parameters for
continuous coring in directional drilling
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(1. Institute of Exploration Techniques, CAGS, Langfang Hebei 065000, Chinas; 2. China University of Geosciences
(Beijing), Beijing 100083, China; 3. College of Construction Engineering, Jilin University, Changchun Jilin 130026, China)

Abstract: In the process of strategic mineral resources exploration and sampling, the traditional vertical hole faces
some difficulties, such as high investment in a single hole and limited access to geological information, which cannot
meet the needs of high efficient exploration. Therefore, a directional continuous coring technique is proposed based on
wireline coring and directional drilling technology, which can efficiently and accurately obtain geological cores in
underground three-dimensional space. To solve the technical difficulties of low drilling efficiency in hard rock, easily
break of drilling tools and difficulty in continuous core acquisition, the effects of weight on bit (WOB) , rotation speed
and deviation rate on directional coring were studied by simulation. The results show that the WOB and rotation speed
are proportional to the drilling speed , deviation rate and bend-joint stress. When the WOB is more than 30kN and the
rotation speed is more than 230r/min, the deviation rate of 6°/30m can be satisfied. Based on the comprehensive
consideration of drilling tool life, the preferred WOB is 25~30kN and the preferred rotation speed is 230~300r/min.
The contact stress between the core and core tube becomes larger with the increase of the deviation rate, but the final

contact stress will be kept within the stable range. The maximum contact stress was 514.7MPa when the deviation rate
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is 9°/30m, which is less than the yield strength of coring tube. The study provides theoretical support for the

coordinated optimization about drilling parameters and deviation capacity of directional continuous core drilling tools.

Key words: directional drilling; wire-line coring; continuous coring; single bend joint; drilling parameters; drilling

speed; deviation rate
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Fig.1 The structural principle of directional

continuous coring tool
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Fig.2 The processes of wire-line directional coring
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Fig.3 The deviation model of directional

continuous coring tool
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Fig.4 The force diagram of PDC bit for

directional drilling
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Fig.5 The schematic model of directional

continuous coring
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Table 1 The parameters of directional continuous

coring model

Z B %4 W BfH
Wi 3k A /mm 135.5
B8k W42 /mm 50
s B Sk A EE /() 0~3
HME Bl /NN /mm 85
N B R KAME /mm 90
L8 NAR/mm 56

i 18 Solidworks F /#5712 ] UG B HL 5 b
20 = HERER R Abaqus BRCPE R R T R0CR R O
SE R M B AR R IF R BT, R R
i TN S TR RN B, 30 FD S5 A 52 2% AR kRl oy
RS RIS, O T A kB 5 A R kAR EAE
FH B BE SR C3D10M - Yk & 1E DU T 44 56, X 4
S WA 2, T HA AN S B HEAS 5
(I S NS N e RN TR N R e s N
B B P U BT A, O T 4R v EORG BE R 46
THAA R, BE R A RS 35 BAH XA, T A AR
A R B SR A 2 S RIS Al A RS IR
N 2 mm, A] AT OB ARURS E R A A R o
ER S EARBGA B 4427144
2.3 BRSO R ) BCC Bl S ) 5 )

FESE ] BB 0 o R v B T AROR R K H)
PS5 T - (1) Bl E B, D T Re A PR gl ik H bR
Hi )25 (2) 3 RERE 7, 3K A48 B S 1A B 1) Bl o A



5285 1

() — A~ FE LG AR, YL T RE A5 e IR TP 58 Al
FLAE S5 o PR, S 1 WF 588 ) B0 8l 2ok 2 o 8 B
PSR R i AT 2280, 38 i Abaqus 3K 1412 I R
T3 BT 3 X 4 i 3k B R AT B 0 2 0 R, AR
AN TR) Bl e X0 S ) il 0 R0 5 e L 4 i e
i) B B i 5 3 R RE T R PR AE T2 S 40

2.3 B EXE 1] HCO Bl Y 5 e

Bl FE AR T A A i S50 — X Bl R R
iR SRR N A A B X EE R, O,
TEE AN [ 09 il A 7 0B 4005 1] L0 il 1 20 38 1Y
ARG B o MR AE E ] Bl E S B B 2 I g TR
M T 15.20.25.30.35 kN Ti 20 A [] 4 s, w2
LR AERE RN L.0°, 53 200 r/min, 1
BT g B 5 IFBE R I B EE A R A 0.1~0.5, A 4
ity L 3% T P MRS 2 R0 B 11 50 38 1, R v 5
H5IFREW 2 PR R HCH 0.2,

MIEL 6 W] DL Y, Bl 2 48 R A4 0 o, 4Bl 2 ek R
AR RN . A5 TRy 35 kN i B ok o R ik F)
T 1.89 m/h, J& 15 kN By 1.9 £ , &5 i B 25038 i A
LT (BN O VDS =TT =S X 9 N TR
BN o ) I i A R R R AR 30 m i £ AR
FEAE R P e b, WAL S5 ok F L 1 R R 585 E
BUIE H 36 2 Y5 7R 15~25 KN 22 ] i, 3 44 3 4
KA 218, iy 4.87°/30 m ¥ AN %] 5.31 °/30 m. 4
Bl AT 25 KN 5, 1 ARG KRG . R 30 kN
i, AR 2t 76 /30 m BB E R . 35 kN
W, 1R R R H] T 8.14 °/30 m, 5E 4 BE S I 2 AE 1)
Bl R SR L0 I T R o s LS Sk B R i A Y
R Z — IR 48 RAT R A B i 2 — | i
Qb 1) R JRE S8 /N RS 4 Sk i BE TR P O S Sk
Qb 1 R 7 7 A R R S ) A E A SR B B4 R AL
ST B OB . AR 6 BT R, v A B Sk A Y
7 W A Al RN R AN Wi 14 i, B K ) Sk 548 MPa,
I B e Sk b RE Y e IR B 7 o PRI, 7E 2 R R s
PO 3K 32 7 AR 0 R R T R 2R T ER Y L Al
e, AR B R R 25~30 kN

L7 2 AN TR Bl R 25 10 5 0 S 4 S 6l 8 23 1
NS B N AT LA Al E 2 B K Mises
N 732 134.1 MPa, 3 HLFf % 55 5 09 m oK, iz g 48
DX 3 32 T A8 K, Ny g AR A A B A R
1M 58 B T 78 PDC g Sk &l i 3o B2 v 2 A 1 A 1) 4R 7R
WA KR A S R 15~20 kKN B, [ )

B R T A ¢ A () 0 R T Al LR T R BB B U LA A 43
—10p _ 207 600
/g 8t = 1.6—2000
T o6F S o} 00
o X > 300 —— jERlR
‘—‘/1'7[5’20.8*2 PR
5 | 5| 7200 —— G
z 20 & 04 T 100t —— LR
#H ool ol 0 | | J

10 20 30 40
il s /KN

El6 ShEIEHEEE . THELNAMSENENZN
Fig.6 The effect of WOB on drilling speed, stresses on

bent joint and deviation rate
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Fig.7 Cloud maps of stress distribution in drilled
rock under different WOB
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Fig.8 The effect of rotational speed on drilling

speed, stresses on bent joint and deviation rate
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Fig.9 Cloud maps of stress distribution in

drilled rock under different rotational speeds
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Fig.10 Contact stress between core and core

tube under different deviation rate
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