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Research status and prospect of rotary percussion drilling technology

ZHANG Shida, ZHU Yong™, GAO Qiang, SU Hong
( National Research Center of Pumps, Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Abstract: With the deep and ultra-deep development of resource exploration, as well as the higher de—
mand for emergency drilling and rescue level guarantee capabilities, rotary percussion drilling technolo—
gy has become a research hotspot in the field of efficient drilling. Compared with traditional rotary dril—-
ling technology, rotary drilling technology has advantages such as high drilling efficiency, low drilling
pressure, and low stick—slip vibration intensity in hard rock formations. It is widely used in the explora—
tion and exploitation of deep-sea resources, emergency drilling rescue and other fields. At present, un—
der complex rock formations and variable working conditions, further improving the efficiency of rotary
percussion drilling and reducing the costs have become the primary tasks faced in the process of deep
and ultra-deep drilling. Firstly, the basic concept and advantages of rotary drilling technology are intro—
duced. Secondly, the development and structural characteristics of hydraulic and pneumatic impactors
are reviewed. Thirdly, the research progress and optimization strategies of efficient rock breaking me—
chanisms are discussed. Fourthly, the research results on key influencing factors of drilling efficiency

are elaborated. Finally, based on the research achievements and challenges faced by rotary percussion
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drilling technology, the future research directions are analyzed and prospected.

Key words: rotary percussion drilling; power mode; drilling efficiency; rock breaking mechanism;

efficient rock breaking
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Fig.2 Pneumatic impactor
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Tab.1 Research results of rock breaking of
rotary percussion drilling

Ay BTSSR T ATBA e

2020 PRGNS B R T S R Sk 2R A R
LI 4 [30] B S Tpo e
2020 R R PRITIE AR 5 e e e 1 oo A0 3R A28 Ak 22 ] 1y
s KIEKF
2020 PPEAAMORY: BTl R AT X A A R R A R
ZHANG %1320 P il a e
2021 TEAMAZ ST Drucker—Prager #EI , X H AT A 41 12 1 R
g 3] FEAS[5] o W (B0 b A28 1728 AL
2002 PEGIRY: RN IF 0L R A% e o vty g Bt g
Sl A i s [34] POEIPR i E 2y i iop A |
o o JT Riedel Hiermaier Thoma 4 K5 %Y, #F 5% i
2022 iﬁz;;ﬂ“ T el SR SR 5 I R
AT R OC R
- o EESTTUMAAT =BT SR R PR A RN R
2022 ?ﬁg{éﬁ}" FOBRR , PRITE I 2505 Hoek —Brown i o 4

K mi BIREHT R

222 BHHAEREHR

TESCL B, HUAR I 5 TAI I () 55 R R R A T
L7y BER VR AL, HLE wPRs iR B A RME. 56 T 1, DU
AWERENLRIBFIE R FEhl, TR B — e 2 47 T ok
TTYOG: — i s TR, m3Exa s T2 a4
T TR IR B P 36, — R SE S vk, B Rk
Pt A ) 5 SR 7 ke AR, [ N A v A50R A 4
ARAEHIE L& R DL R R skl T 2 p it & s



T AN B, B A PDC ( polycrystalline diamond
compact, PDC) % 3k« Z2 4k Sk « AT 4 Bl i 56 4%
LS B BB TR A R TR OE RO TR
Ff Rl T SR Y S B A

1) SRALRE A T Y 18 3 IR T @R R
DA R e 4 B B (AR AN 240 55 2 I, 23 o S S 1
SE RN 5 A AT A 5 04 45 ) S R k%
T Tl AR A S D T b 2 035 7 M 2
TEAFAE )R BR A , 25 T4 3k Bl T HA: T 3 1
el LA U R85 4%, FSE N BB A 45 S 46 T
LT T AR

YT R T o 0 S A B
GRS R e T B A 4 Sk TR A L 4
PDC i Sk ELA-H5 725 110 Bl o VTR 54 , I 5 S S I
AL BEARE) T 732 5 2020 4, i B 4 4
o2 MAZEN 2558 25 05 92 [R Al S5 J30 el Sk 7K 1
AR RS 2 T T PDC Ak M R T B A
PSR Sk At B RIS 417 2020 45, P R A7 3 K 2%
YANG %% 257 7 PDC 43k 52 4 530 i (0 15 B
G5 AMWTAL B e 0 B A B R R LA R % 7] B
FERBUE BIEI L Sk BT R AE T 5 %2021 4F,
25 22 40 75 K2 MOURA 4510 J - gy BURSE 0 1 %
PRIR SN 1 2 o ML | e ~r T — il o Al T A
A, T 4 BRI 5 WA IR A3 A
FEVEFT 43 7.2022 45, N K2 DENG 451" F ke
PR ERUK I SRS, 57 T PDC HF 4853k 1
T W R ol LU RE AL, Z0 M7 4t oF S8 4l Sk 45 B Wk
J whit BRI L5 AR T PDC 4l 3k 25 4 6 wh
TRIZEA AR 2022 4F, BB K2 YANG 45 42
TR S PDC Sk g5k, 768 S R0 B0
XA R 5 PDC 4l Sk AT A X R R 56
E T %5k B 3 R

FF 3 0l H PRI Bk, 1 o i 2 0K 3 2R
Bl s I BFFE N B B S Bl L T A Al L T
BRI R 3 1B BRI ST 3 B I HLAR 2 A7 T 340
B 5 BB 451 = 20 W V0 R 3k fe A IR 3 B
B E i 3 4S5 T HEAT A AL, AR s T EL v
FIE 832019 45, TG 5 7 10 o T bk ) J
T R SRR T — b R A 5 e
FUELZ R | 4R 2 1] A R 4R R AT T 8
UE.2019 4F, v F 4yl R AR SAE M PO iR A 4R TR A
B Tl S et i ) L BT A 1 T b
T L S e A X 3 3 (L B 3
R F I, BN Sk e ok R R AT L

501

R R R A E B A R O
2020 4, 1 [ A7 3 A6 TR0 A RS R 3 g o i
TI A SR AR 5 e b Al R Bt T — b
HUBR R HER bl B F T L, S BUIRAT 52 4 0k
S e i XU T i L BRI B E T % T L RE RS A 3K
SR E LRI . 2022 4F , PY TG A1 K% TIAN 254 3%
H T — Rl B AR A4l B, 1S T KA B3
LRI BFSE R 2 G B4R S A T /R AL 2022
A AL B TR R B H O 7 TR
ki L ) bk S — R AL B BER T — R U
115 ) e T A D B LB AT w2, S
BB FF4l LR HE  BURRCE R 5 T 24 20%.

2) SEREME T WA T vk R B AR T &
J& 2 R EN g T B 2 B R R TAE
PRI SR , Ay kel R AT o L 5 i i 5 ) R
b T R o AR S B A A DR 2 T o
1710977 TA W15 2 B R 58 5 25 4 T A
F AR B RE e T L e il I R A T
JEIFFAG T 11 B H AT A f e e O
He AR T AT 7K I Ik v 5 7 R AR R O
SRR AR T B i R R R 3 v o R
IR e 7 4 AR 25

U 55 7K 3 I b 6 5 VE D A T )22 A
R PR T — ol DA R T B 2K A e
AT SR A G R S TR A S R
ML, B BAE K SRR 46 R T VE T, 5 A T2
SR BERRAR 2017 45, R DA HR T RN W R B o
BIFAR T — b L oo b 5 7 ik o A 445 45 T 2 1) W
S vh T B AN 3 BT/R) L REMSA SR B A0,

3 Sk T H S M i
Fig.3 Structure diagram of hydraulic rotary percussion tool
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