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Abstract: During the construction of rotary drilling rig, the efficiency of rock drilling is closely related to the pick

arrangement of core barrel. The key pick arrangement parameters of core barrels are studied by using pick cutting test

system. Three-dimensional load, crushing volume, deformation displacement, broken morphology and other data

were collected during the test process. From multiple dimensions such as crushing specific power, cutting resistance,

load fluctuation, and pick spin, the controlled variable method is applied to conduct pick cutting experiments,

quantitatively evaluating the effects of cutting angle, drilling tooth deviation angle, cutting sequence, drilling tooth

tip height difference, and drilling tooth tip trajectory spacing on rock cutting. Research has shown that there is an

optimal combination of drilling tooth arrangement parameters that match the geological properties. Taking drilling

into

granite formations as an example, the optimal range of drilling tooth arrangement parameters was determined,

which are: cutting angle 68" ~72°, drilling tooth deviation angle 5°~15", skip cutting, drilling tooth tip height

difference of about 3mm, and drilling tooth tip trajectory spacing of about 30mm. According to the test results, the

drilling efficiency is increased by 13.64% and the cost of unit footage is reduced by 39.13%. The research results are

of great significance for guiding the arrangement of the core barrels, reducing the drilling tooth loss and improving

the drilling efficiency.

Key words: rotary drilling rig; rock cutting; pick tooth barrel drilling; pick arrangement of core barrel

KRB
HEE&MAE:
F—1E&:

ELREL 3=

2024-03-21; & E H #A : 2024-08-07 DOI:10.12143/j.2tgc.2025.02.012

PSR T8 1B % 0 3 SO B R HOR T A S R 20211 45 JBE T IR A < 3T H @ A DI IS I ) AL DERCRIF 58 (4 : KF202102)
ey B DURR 1982 4R A, vy G R, (o ke, BIF 5 U ) Ay S A1 B BV JRIATE RS At 1 T3 Vo4 LT = — 2 BRATF R Pl B S
2 ,22235450@qq.com,

Lh e AR TS PR R T RO U B B Bl LA 5 ML R S [T B R TR, 2025, 52(2) - 87-97.

MA Ning, XIE Zhiyong, XIAO Dangui. Research on the pick arrangement pattern of rotary drilling barrel based on pick cutting test
[T]. Drilling Engineering, 2025,52(2) :87-97.



88 BhiR T 7

202543 H

0 3%

JOE 475 i MLt 1B L OB AR o R rh R 2 A
R TR T e K29 N R 2 —, B S b
JH At 165 ol I 28 0 081 BBCCs 8k o 497 A0 < U 1Y it
TR Heorp AR A DL AR I L
i3 P Y [ A 03, 2 R R e R B B
B R, B ENEE B EE S S A a R,
A1 B A AN 8 B HERCR 0 AR 8 5
B 00 B 0 5 P R IR LR B R
IR BE AT A3l g Sk A SCBEZE 1, 3 AN T 5 1% 4
3 A Sk R T Al B R . IR, B S PR T 4%
P, 6 A VAT B Bl 0 A A L R R AT A SY B S
B,

Bl 2 5 A A R B AL B R R A R B A
P U ] P Ah 2 R R R S A U HE A S 8K
R 5 A B AR, AT A g T A S R TR R R
(] 0, >R FH B0 47 0L 55 2R e iF 98 L 56 B 9 RN B
BEPLAE B, UG 1 K Ao R

B3 WL 55 #3658 7 1, Evans * 3k TR )
By MR S ] EAEH T R HE AS  RIE A D)
] 53k 1) 52 0 Gk A A OC IR R R Tz W H T 4
HEHL R DL R I 13 4% 70 23T 5 Nishimatsu ™ 4
It JRE IR — R AR M ), B2 H0 O 00 AR g ik = O iR
WA T ek e 2 5 U0 W R IR X T A e
24 Yilmaz 555 F RO EOE R F 2 3 M Il E 43
UIDRr S VAN EPAR S (R R APIEEY T/ S W Y R N
R A SR N 3 2R B ) B A A EAR

S B IR X AE KA D e A AR S A R
FE BT T AT B A AR A DL B AR R
WEFEXT 4, S 2% W EE R B8, 49 0 Jl 1) & 0 A ) I
IS 0 R AR B T B IZ AN LR ) AL AR =
Bomy 28 2 Gao 25 Love 1 Sneddon i 5% 19
FEml [, R T v T 2 ) A S T T O ECH
oA A D) ) ) Fak S BARLE E T A e
o1 5 U LT 248

5 U0 3K 56 7 i, Roxborough 25 il Goktan
VIR T A A5 ) H I B A A A R bR
5ER 5 X A A 3 R R AED ) Y B2 e, X Evans B8 g
17 THEIE  JF 38 3 20 A il 30 5008 i A7 1 RO B0
S B S5 R T S S R R TR VR T E
CLAD W e S U A BT e B T e A IR
B R JI 33 W L REFE AE LA, A R i 5 TR

AR A A B PSR R IR R AR A AL
fie 1t 2 5 1) i 25 T R A f B RS O ik T 1l 25
T 00 VR T8 s A b RE 6 I =5 R T
WL 5 L HEAT 1A (R AR R R EE A
S R R RS T A AR 1R A IR R 1 R A A
BRI, BE TS T R 2 B A X A i AR X
A AT T LY S 0 b T = N A A e
B0 256 B R 5T 1 AN [) N 4800 T R0 Sk AR BE R 10 e
A WREREE  H T T Bl I AR P gl Sk = 4R A2 B
Bl R R T i B A ML A AR AR R BL
15 ARG S PR T O AT T AN (R AT ) B R D)
TR 25T 0925 0 DO 56, 2o A 48T 1) B A 170 )
TR 2 P FEBEAE AR5 280 A b R 2 415 %A 52 i
AU, 312 ) — b 3 PR AR A T ik

BUE BT, R S T T S A
AR FH B 72 56 28, LA R G PR32 %o 40 1A e e A
HBESI R, BT ABAQUS #5713 AN [
T S HOBCA BRI T 1 Ty g R T e s b
A 3BT A 5 Bl AR T B A X i 2 ) B
il FH 5L 2 W9 R TR AR M BT R I, 23 i A5 3 1 AN T
o AR B A Y B2 R A AT
VR 1B S5 A0 A1 JRy s Zhou S8R A BROC D5 15 %8 AN [6]
DIHIGR BE T 0 W7 2L REHEAT T 40 5 RN LS-
DYNA XA [7] 1 2R ¢ A HE Sy 0 180 065 1 e 19
(] 3545 A FROT 0 L, 70 A HAS [R] 45 4 2 00 ik =
T 3 78 A LA B2 IR, A B O 5 AT AR Y 4 A
iR LU R ABAQUS R4 8 7 1 v )
) RAH 408 A8 0 U0 ) Y 7 BB o B 00k e Ay U
Il ff B U RE DD BE A R S RO s
A T B SR, 45 5 D FLAE AT T A 4 B 45 1
Ltk

25 ik Ok e ] Al L A B S O il T3
O B ILEE MR E A E R . AP TE
— WS B B T AR LB B R AR A T
A B R B S . AR, bR A Bl e
RARBEAT T A [6)F 5 A B 28 g b, HLR 285 58 70 A
Yy U ik, X DL RS2 S e S Bl Toad A o TR AR SG
BIF 5 0 R i 22 2 7 SR AL L A 2 BIL B I L A AR
#, o T B0 5 e A2 B HILAT AR B R 22 00, E 5
e LN T B2 T o e Ah , 22 s % 0k il i
A A BRI B 5T, T Bz s a5 42 T B
TRBE | 2 5 A0 e A BRI i D7 XA A A T R 1Y



5524 21

Ly AR I T A DT ) T B B A A LR AT 5 89

22 AR R 09 HE Bk 5l e R
U, AT A T S B A A2 B 2 R TR BT O R E
VA A B S RO A O R R ST
@ 42 Al FL AT D KL A B IR R 30 T 4 R AR L
1 e 3h TR AR Bk b B A B R

MET I AR SO SEAE R B A R R A B
e AN Al B S HOERD b e R AZ B LB
AUTHIRE 1, BV F5 8 T o 40w A 1A ke DD
BB B o SR, i AR Rk AT IR B, X
AR KR PEAT 1 P B A T e 2 it
TH AR &n, K IRa5 R 50 T E
B B AR AL B A MR i T R R AT T g R
HE R TR R A YR T T 0 .

1 KRES
11 HAZEMSH

E @AW T R N R R B DR AR UE SN (U
o KBS RAE B, Y o e 42 B ML A T 80 1T
B R DL T M )2 o R R IE A R B AR R T N 0 4
S0 U AR 7, 56 B AR B A AS [ DX E
T

Fie FECHE T E A 1y 31 g 2 4 o s 7 5 ) (GB/
T 23561.7—2009) % 7 &8 43 « 54k T % 560 BE 0 2 K
AL REOH Sk RS A B 2 B e
752 ) (GB/T 23561.10—2010) 55 10 &5 43 « 48 F #
AT T 5 D A Ty vk B CRERI A A 3 ) 2 1 o
FEITEEY(GB/T 23561.13—2010) 45 13 3843 « B Fl
FA R B B R O A i A R AR R A
BRI T AR M R SE (050 mm X 100 mm , 950
mm X 25 mm Fl @25 mm X 50 mm = Ff1) , e EH
Hiy 5T K 2 (b 5t ) #E AT 2 A 09 5 W T 2 2 500 G .
it F U7 e A RHEUBG HIL AT SR Al e 4 5, £l
DDL-100 %Y S Bl 42 1 He 44 8} 7 g il g AL 47 2
VG B 2 A a0, it % D08 3 ok i A A5 28 Ay i
W (B 1RTR) . FIRBA A MR R TP,
R T R 5K, ARAR W G B ) SR 3k 1
FIFR o
1.2 B F it R 58

2 NI 0 T o A AN B
BEAT 3 R IR 5 A] 58 U U 2 U R O R
A AR B Ty X5 HLELE 5T, 560 A A I
BRI AT EECHE L R BT SR AR L R S B E

(a) bR gikse (o) PR (o) m i s FE kI8
1 SRREEANFSHENERR

Fig.1 Experimental determination of macroscopic

mechanical parameters of rock samples
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Fig.2 Cutting test system for linear cutting of pick
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Fig.3 3D scanner and patch diagram
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Fig.4 Schematic diagram of the dimensions and

cutting angles of the pick structure
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Fig.5 Cutting angle test results
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Fig.6 Rock sample crushining
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Fig.11 Cutting sequence test results
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Table 3 Test conditions for drilling tooth tip height

difference and drilling tooth tip trajectory spacing
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Table 4 Drilling tooth arrangement parameters of barrel
drills
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