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Advances in vibration impactors for drilling acceleration
GAN Xin
(Drilling Engineering and Technology Research Institute, Zhongyuan Petroleum Engineering Co. Ltd., SINOPEC,

Puyang Henan 457001, China)
Abstract: As one of the direct and effective means of increasing ROP and efficiency, the vibration impactor is widely

recognized and valued in the oil-gas drilling area. This article describes in detail the latest research progress on several
kinds of vibration impactors such as the axial impactor, the torsional impactor and the compound impactor, and
illustrates that the vibration impactor can effectively enhance the energy of breaking rock, improve the bit condition of
breaking rock, and reduce the resistance of breaking rock through reasonable use and conversion of mud hydraulic

energy. Field application has shown that the vibration impactor can improve the rate of penetration, and shorten the

drilling period.
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Fig.1 Structure of the fluid-jet impactor
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Table 1 Main technical parameters of the fluid-jet impactor

THSME/mm  THKE/mm HER/(Les ™) T HJERE/MPa i 2/ il 4% /Hz
178 2800 20~32 1~3 200~550 10~32
203 3112 35~55 1~3 200~550 10~32
229 3112 35~55 1~3 200~750 10~32
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Fig.2 Fluid-jet device
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Fig.3 Structure of the fluid ejection type impactor
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Fig.4 Structure of the self-excited oscillating impactor
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Table 2 Main technical parameters of the self-excited os-

cillating impactor

THA TARK SAMER, THE  fhimpd b

Z/mm E/mm  (Les')  [FE/MPa  H/kN  #/Hz
178 1230 32 1~2
203 1320 42 2~3 5~20  40~47
230 1460 50 3~4
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Fig.5 Structure of the adjustable frequency pulse impactor
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Fig.6 Structure of the impactor based on PDM
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Table 3 Main technical parameters of the impactor based on PDM

SR mm W /(Les ) MMM/ (remin ') EME/MPa TAEFAM/(Nem) whis 45 2 /Hz i shy K B /mm
178 25~32 100~144 4.0 7230 5~7 300~450 8570
216 40~55 88~180 4.2 10375 6~12 400~600 9240
286 63~95 110~165 3.6 18010 6~12 600~800 10125
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Fig.7 Structure of the mechanical percussive-rotary drilling tool
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Fig.8 Structure of the percussive-rotary drilling tool with spring energy accumulation
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Table 4 Main technical parameters of the torsional impactor

TR THAMEMmMm THEK/mm  EBE/MPa AL wpd f1/(Nem)  TAEHER/(Les™) w4 %R /Hz
o 178 710 1.8~2.4 1000~2000 18~40 16~40
T

229 710 2.0~4.5 1000~2000 25~53 16~40
127 710 1.7~2.8 610 11~20 11~22
N 165 700 2.2~2.4 1017 18~38 17~40
[T ERE
219 940 2.4~4.1 1220 25~69 14~30
279 1140 1.7~2.8 1627 38~76 13~25
121 460 2~5 710~830 12~25 12~27
T 3k 190 545 2~5 710~830 18~38 12~27
203 550 2~5 710~830 28~45 12~27
121 460 2.0~2.4 500~1200 12~25 15~40
N 172 545 2.0~2.4 500~1200 25~40 15~40
Tk Al I e
203 550 2.0~2.4 500~1200 40~55 15~40
254 565 2.0~2.4 500~1200 55~80 15~40
o Ak TR B 186 970 3 960 15~32 15
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Fig.9 Structure of the nozzle-driven torsional impactor
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Fig.10 Structure of the fluid-jet device

driven torsional impactor
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Fig. 11 Structure of the turbine-driven torsional impactor
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Fig.12 Structure of the compound impactor

JE A BRI A nb i TR IR AT SR U1 R A
M DX N 20 4% H T, S B HURCRG 84 5 3006 LA o

FUAT S & il & 1 b 4k 362 28 B B, il 1) o it
5L b O BE R B R A L TR S
JZ VE B 25 D7 AT IR 5 Bt — 2P E 5T .

x5 EAHMEHRMEESHY

Table 5 Main technical parameters of the compound impactor

THAME/mm &R/ mm S /(Nem)  wpii#/Hz  Jidt/ (Les ') JERE/MPa T HKE/mm
190 212.7~238.1 610~780 12~25 23~38 2.0~2.6 950
216 241.3~250.8 610~780 12~25 38~45 2.0~2.6 1100
254 311.2~333.4 610~780 12~25 45~60 2.0~2.6 1100
[2] k2. E A A TR R K e SR R e s [T ] A
4 gﬁﬁ? BRRFE A, 2019,47(3) :9-17.
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