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The story of a drilling weapon: Full hydraulic core drill
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Abstract: The drilling rig, as an important ground equipment in drilling engineering, is undoubtedly a drilling weapon.

The full hydraulic core drill is the main developed direction of the coring rig. This article introduces the main functions

of core drill in providing pressure and rotational motion during rock breaking {rom the perspective of popular science.

The working principle of hydraulic transmission is analyzed by analogy with lever priciple. The development process

from vertical axis handlebar drilling rigs, vertical axis hydraulic drilling rigs to fully hydraulic core drilling rigs is

reviewed, the characteristics of lightweight core drill and their advantages in meeting green exploration requirements

are elaborated, and the development direction of fully hydraulic core drill is put forward, which is intelligence,

efficiency and greening.
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Fig.1 Drilling construction site
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Fig.3 Core drill rig is working
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Fig.4 Schematic diagram of lever operation
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Fig.5 Schematic diagram of hydraulic transmission

TR AIE R A 4 1 AR AR A B e S
AR BV B,

551 G AL AL S AR LA, T A% 3 BAT D) R
W R IO L B AR R LAY 7 R 9
T o TH A S S d R R SF AR B
R 25 JE RIS BRAL Bl R il i B 2R T B

A2, Bl LS LT A% Bl S 2 45 8 A MR K
FETE 7

2 ERESOIHVIAHEE

202 "R BB, XMEE AT
BEALAN B ? 2B, A 4 0T B AL IR I 22 AT, 5 Y
S A 2 e 2 B LA — S TR D B RIL
A 0 R Ty 64 45 BE LR O T A Bl FEAR T R
T 87 45 sl A A0 = M A B B 2% 16 58 55 ILALA% 3
SRR, A E 6 B o Sz TR 45 #E A LI 1940
AR AR TR T B A 4 0 Bl R R 5 R PR R R K
f4, A I 22 B A O Bl LIS R 57 i a0 45 2t
BhAL

Szl THE g RS LAY 25 0 e B SF B R AT R
LML B SC BB, 225 1 N3 ZEIRAL BRI PLAE A
I7 3 3 9K 2 (4 B Bt , 2 — b AN BE IR s 9 S2 8 T
A8 SRR IR ) AR R ARt AL, 3 T A B < e L
KL D o 33X R BIL G DIE R 2 T A IR
W T T, dfe a5 2 ML SR i BIL AR AL A JEE I L i o Ak
i 37 Bl 2 Fs 2 1k B HLAR B T S Bl oK 4

6 sLEHERHL
Fig.6 Spindle type drill

B ML, 5 4R B 2] 500~2000 r/min, B B 4% 54 £
F 6~1294 , LA RE A% 1l 12 4 WA Bl i 75 oKk
SV E DAL T W2 AR N, 76 gk K
SEANAE LR AR T RE A LR b S E T MR B A R
W, LW EA I REC LSBT
3500 m, WL EHLAG AME NI 7 B R o W TE R AR
B T HHLE SR, BE AR T B HL T =, g
o A B, R I RAT B W R 6L, 4 E AT R
3.5~5m, e ar B A ML 0.5~0.6 m B K15 £, KiF
FEWR D T EFF WA . WAL B T AR R AR
i 22 4 %k e B /N AR B (4 WA B F) e o &
W HAHEAT, BOE TN BPL R e A 4
B R LA B T, R FH Y T VA Y AR A A
AL TAES LB T i g byl BT
EiALRS 3 F L B T AL R

7 ERESCEN
Fig.7 Full hydraulic core drill

g R EL EREWE EARZEA
JpWe?

3 ERESOCHNFARR—BES O
B A O i BIL (e 485 4 8 T 0 i BIL



BS1EN AW

FEATT KR < B IR 2 ) 5 o 2 AT D B AL 175

e A0 Al B ) A Ry 4 W S 0 B AL T R L 2R
SRR HAL BT, S B TR X L R B A b
A X 1 . B AE & 3h ) T A A ik
T b SR, ] DURPE 3 UK — R4 Bl AL 20 2 R
K, WE 8 N

B8 BELOH
Fig.8 Portable drill

[ SN A B ML 4 B 4 25 B L, 1970 4Rt 2
I WA I, R RAE R+ E L oz Jr 305k
I ME A i DX S i R R AL R R
BREaemREHEZ, b R8Nk, ik
B 5%, BT A X B, AN A Bt (TR
(=

F 2012 4F H [ 3 5 B 2 e B8 R 5 A B 52 o T
JRARAE O B HLRF 5T AR LR | N B AL T I
T R AE 4% XA PL B9 A7 F Tl  eaE AF , eak
IRV BE AR E T G AR S A [ N R A B L IR
NFI R B 2T TR IR TR
JHEIN AT

R 5 O B B AE A0 R 4 TR Bl AL G e A i il
b Fe o R RSB TT O B A A TR AR A
Big A SR A H e O B RO AL R R LAY
SR 2 A B AR AT BR Y 25 8] Y el 2D TS i B T
RERT o SR SR A TR A AR TE R
TIE A L5 B MR RE A AT ER R, D80S T A% R Y
AR . fif R E IR & TR 7 8 A E R
R PR T S o A L XS X R A 3 DX
JO7FH S B R W, A 0 0 B L IE /N B AT AR BN
0 UR FL A e az day L T LK B2 s /b R 3738 7 18
B

7 23 18] 32 FRAY Al DX 38, mT DAGE o 275 0 i 2
FIAG B d IO B el /b % 7 4 i o5 T 4 e
14 % i 20 Bl BIL o T AR TR e B LAY
T0% Ze Ay JESLENEE DL 6090 2245 . WL i b i
RIS BIE T3 R 35 6 3 3 1) 82 /0N AT LA A D 2 %o
By bk | it K R i BB R, A T s @ )
A IR BE I /N B BEOR K 23 1R B — B 1R S Al
A AT 3 ) B

S i TRE S BRIAIE , B A A O B HLAE 600 m LA
T FRE MR B HE AR W A TR SR &
TEMUAAR o ER BE & B FLIR B S, R B PLEE T
Bl B ] K Y R) RO A5 R B R o L1000 m B L ok
1, B AL B A AR AT 1.5 m K, 4L 24 660 1R
BEAF, B 9 Fras . 42 T IR 2 29 45 s, 52
T K K EGES ]2 16~18 ho HFFE L 5 AL 15 %) E
VRV AR S N T 4848, Bl A M i B2 R, AN ) 22 4
BT o A, M TR R L SN S S LN BT
B ALAL BE SR BE 1 B o O e 2R R AE A AL AE R
fLAP S hr s R AR, T — 20 BT R AL HL A A I
e AL E A A5 R B s Sk 00 58 A8 AR OC AR o

9 1000 m $5 7L B9 S HT
Fig.9 Drill pipes for 1000m borehole

4 ERESOHVERE

Bt 2 BAR 2 GURAT il I PL A N —FF , 2R
EERRR NS RS TR R A AN E (AN g R
7 e By

(D BEE A 3h A B RN T BE A W E 25,
R S Bl MRS I A T Ot R T R RE A R R 4 .
TR L RE 2 52 L A sh U0 3 1 B | 2 B S
B S W MR LSO R R, ROR B AR
IO IES & T RN (B P

(2) R 2K 14 4 ¥R e U Bl LK 91 A B8 56 K 19 3
J1 ZGEANEAR AL BB HLES A, BE 8 15 T 52 2% Y Ml 5

N



176

20249 7H

ZRAETT DR RRE M B A R TR R

i POt T AR G ML B A I RE R AR PR
AETR A AR o

(3) 2 1 3& L 2 Bk B0 B £ 97 119 7 s 20K, &

T O B LR B0 T A1 RE HE A s 15 e ) HE
TR SR PRI 2R 1445 RE B AR AN FR PR AR 8 I R A
PR 8l , LA Xl Ji] i1 PR 05 1) 52 0

5

2

—

1

[

% 3L i (References) :

ZEALFE L EWIE , T XDL-1800 B 4 ¥ K %5 0 4 WL 14 F %
[T]. 0" TR CA L B8 T.72) , 2012, 39(6) : 8-11.

LI Sheyu, DONG Zhaohui, WANG Long. Development of
XDL-1800 hydraulic core drill [J].
(Rock & Soil Drilling and Tunneling), 2012,39(6) :8-11.
4 B L PNVERAE B SC T, 4 2000 m AU A O B IR B AR R A
ARFE TR ] R0 DA O L 8 /), 2012,39(3) : 1-7.
ZHANG Jinchang, SUN Jianhua, XIE Wenwei, et al. A dem-

onstration project of 2000m hydraulic core drilling equipment[J].

Exploration Engineering

Exploration Engineering (Rock &. Soil Drilling and Tunneling) ,
2012,39(3):1-7.

K4 B XU, FRHE T, 552000 m b A O R G R 5
s [V R0 TR G R4 T, 2012,39(1) - 3-8.

ZHANG Jinchang, LIU Fanbai, RAN Hengqian, et al. Key tech-
nology and equipment of 2000m core drilling [ J]. Exploration En-
gineering (Rock &. Soil Drilling and Tunneling) , 2012,39(1) : 3-6.
EBOR XD R0 A 8 Iy Sk 0 S LA BIF RN T[] B8
W TR O 8 T ) ,2011,38(12) : 43-46.

WANG Fanrong. Development of XD series fully hydraulic driv-
ing core drill and the application [J]. Exploration Engineering
(Rock &. Soil Drilling and Tunneling), 2011,38(12) :43-46.
XM, ERCIE  ZE 30T, &8 YDX-2 B4 ¥ R 20 B ML 0 F ol
(D] 49 R G A L) |, 2009, 36(9) : 32-35.

LIU Fanbai, WANG Qingxiao, LI Wenxiu, et al. Development
of YDX-2 all hydraulic core drill [J]. Exploration Engineering
(Rock & Soil Drilling and Tunneling), 2009,36(9) :32-35.
P XD-3 B 42 W 15 3l Jg 3k A5 O #i LR Tl -5 05 [T
B LR CA LA TR, 2007(8) - 27-30.

HOU Qingguo. Research and application of XD-3 all hydraulic
top drive core drill [J]. Exploration Engineering (Rock &. Soil
Drilling and Tunneling), 2007,34(8) :27-30.

e WR BTN RS TR M. AU AT a2 A K
Jiz#k, 2015.

LI Haijin, CHEN Guiqing. Hydraulic and Pneumatic Technolo-
gy [M]. Beijing: Beijing Aerospace Press, 2015.

DU A BE O B IR B A BT I M ] b st 5T R A
#1,1980.

Wuhan Institute of Geology. Core Drilling Equipment and Design
Principles[ M ]. Beijing: Geological Publishing House, 1980.
INA R BEZE RS ) Sk A AL S (M. e st i
Jo i h A, 2011,

SUN Youhong, XUE Jun. Design and Use of Hydraulic Power

(10]

[11]

[12]

[13]

(14]

[15]

[16]

[17]

[18]

(19]

Head Core Drilll M ]. Beijing: Geological Publishing House, 2011.
a2 SRR LT ANSYS Workbench B 82 55 0 & L 3 T 3%
BT B[] A TR CA R B i TR ), 2016,43(9) : 20-25.
GAO Pengju, DONG Yao. Finite element analysis on the pow-
er head of portable core drill based on ANSYS workbench[J].
Exploration Engineering (Rock &. Soil Drilling and Tunnel-
ing), 2016,43(9):20-25.

ZEICFH AR HE ) A Y DX -1 R AR A O L T
S LT ] AR TR Crr H 88 TR ), 2015,42(2) : 8-14.

LI Wenxiu, MENG Yiquan, DONG Xiangyu, et al. Develop-
ment of YDX-1 portable core drill and its application[J]. Ex-
ploration Engineering (Rock &. Soil Drilling and Tunneling) ,
2015,42(2) :8-14.

XA D s, R Z TR A A4 A Al Bl LT % (0 b o )
TR R TS BR LT ). iR TR, 2022,49(2) : 30-39.

LIU Bei, KOU Shaolei, ZHU Zhitong, et al. Practical applica-
tion of the portable modular drill in green geological exploration
work[ J]. Drilling Engineering, 2022,49(2):30-39.

XA TR R AT S A A R B LA 2 b DX G
AR T LT ) B R T, 2021,48(11) : 94-103.

LIU Bei, ZHANG Chen, YANG Ke, et al. Application of the
portable full hydraulic drill in geological drilling in the Qinling
region[ J]. Drilling Engineering, 2021,48(11):94-103.
DB43/T 2373—2022 , % {0 J ¢ F7 A o e 5 #8 B ML [S ]
DB43/T 2373—2022, Specification of geological drilling for
green exploration survey and mineral exploration[ S].

XUBRIE O BRI S R[] B TR CF L4 4
T.#),2007,34(1):39-43.

LIU Yuejin. Present state and development of core drilling ma-
chine [J]. Exploration Engineering (Rock &. Soil Drilling and
Tunneling), 2007,34(1):39-43.

SRR, 2 LA 0 1 b S5 4 Al R B AR R A IR B
BT ARG TR CE LA 8 TR, 2012,39(2) : 1-8.
ZHANG Linxia, LI Yi, ZHOU Hongjun. Analysis on the present
situation of drilling technical equipment and the development trend
of geological prospecting in China[J]. Exploration Engineering
(Rock &. Soil Drilling and Tunneling), 2012,39(2) : 1-8.

kAR O T M A O B HIL A R DT 1 A 3 A D] IR TR
CE 5598 T ) ,2008,35(8) : 1-5.

ZHANG Wei. Analysis on the development trend of geological
core drill in China[J]. Exploration Engineering (Rock &. Soil
Drilling and Tunneling), 2008,35(8):1-5.

BEAG VK, Tk B R RE AL A S AL B TR B R 5 3 A R IR [T ).
BEHE TR, 2020,47(4) :9-14.

XUE Qianbing, ZHANG Jinchang. Advances in intelligent au-
tomatic drilling technologies and equipment [J]. Drilling Engi-
neering, 2020,47(4):9-14.

KK I Hb TR PR R B 2 A SR RE AL S Ak (R R
[J] B4R T 42, 2023,50(1) :5-9.

ZHANG Yongqin. Discussion on aspiration and mission and Al
&. green development of the drilling techniques[J]. Drilling En-
gineering, 2023,50(1):5-9.

(¥ E )



