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Research progress on efficient drilling technologies based on vibration impact
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Abstract: With the continued advancement of geological exploration and resource development into deeper and more
complex formations, there has been a significant increase in the proportion of hard, dense, fractured, and
collapse-prone strata, along with a rising frequency of complex wellbore construction. These trends place higher
demands on drilling efficiency, borehole stability, and cost control. Against this backdrop, vibration and percussive
drilling technologies, by virtue of their distinct rock-breaking mechanisms and vibration-induced drag reduction
capabilities have emerged as key solutions for overcoming drilling challenges in complex formations. Percussive drilling
employs high-frequency impacts to break hard rock and enhance penetration rates. Compared with conventional rotary
drilling, the efficiency is significantly improved. Vibration-assisted drilling reduces friction between the drill tool and
borehole wall by introducing axial or torsional vibrations, thereby improving cuttings removal and borehole stability.
These techniques have attracted widespread attention in mineral exploration and energy development. This paper
focuses on the research of hydraulic impactors, electric impactors, hydraulic oscillators, and sonic drill rigs from the

perspectives of power system integration methods, drill tool structures, and impact energy transfer mechanisms. It

e #m B HA: 2025-07-11; f& [ H #5 :2025-08-04 DOI:10.12143/j.2tgc.2025.51.004

E ST b ERIE TN 507 7 96 U5 7 [ G2 R R 300 gt €8 1o AORS T BB AL BN AR R 15 26 47 (45 : 2024ZD1003100) SR 6% 2t 5, 55 24
HE R B AL B IREOR 5 264 0 R 87 (G5 : 20247D 1003106 )

F—1EH Tk, B DUK 1989 4F A, TR 5 T2 L all , S st B 4R H R T2 B 98 TAE L L 2R 48 i 77 700 R 72l JF % Xk
JE % 20945, 278617641@qq.com .

BEMEE EH T, P 0, 1988 4F A4, T AR U, 4R 0 T8 % ol , 35 58 I 30 b Bt o 0 Bl R H R T/E 7078 4 /B i =k K 938 %5,
1025569855@qq.com .

Sl E300e 56T, sk e e, 4 3L T4 2 vhili () 3 ARG R IRt #E R [ ). B4R T/, 2025,52(S1) : 22-28.

WANG Wenlong, XIN Weiwei, ZHANG Xiaolong, et al. Research progress on efficient drilling technologies based on vibration impact
[J]. Drilling Engineering, 2025,52(S1):22-28.



55 52 4 T

BT A TR B el B i ARG R R 5 23

systematically sorts out the research and development progress of key rate-enhancement technologies such as

percussive rotary drilling and hydraulic vibration drag reduction, aiming to provide theoretical support and engineering

reference for efficient drilling in complex geological environments.

Key words: vibratory impact drilling; hydraulic impactors; percussive rotary drilling; hydraulic oscillator; hydraulic

vibration drag reduction; sonic drill rig; high-efficiency drilling
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