ISSN 1005 -2763 FLMREFE H A5 K5 FH1H 2025 %1 A
CN 43 -1215/TD MINING R & D, Vol.45,No.1 Jan. 2025

BILMNPEAERERAT RS AF R

B AR I A, R R R

A ETNERFEAE ) 2S5 2R TR, Jbal 100083;
2. b RIERE TRAR AR, JLi 100083)

WE . AERBILENF EREREPA, AT TAIYE390-l 5 XiR EZER BN R FETHIE. 2N T EAE
REZABARGE T K EBRE BMEFHTTRAGRFFERABILAMNERE, FE2AREZRA T EREEEKEAD
PG TITREFTHR., ERAN.6kHz AT TR AV RAEOET AL RFME; AT Hilbert TH . XS M
(VMD) & Savitzky-Golay #& K #9432 F R 5P EMEREF XA TEMRRAE L R P ERE,Z L2458 E 1 He; o 47
R BREM AR ANE  EBI R LEEMEN . T ERMFERME TR 1~3 Heo RS REBRILEN Y T EREF 2
REEM @RI F T @ AR TR ERE e m A ML,

KEWR BN FET P EMEREZA; BREMH

FESES TDI64 XEkARIZAD : A X EHS:1005-2763(2025)01 —0222 -08

Development and Application of Impact Frequency Acquisition System for Down-The-Hole Drill Rig
XIE Keyao', HOU Xiaogian', SUN Yuanpeng', LIU Dianshu', QU Chenliang*
(1.School of Mechanics and Civil Engineering, China University of Mining and Technology-Beijing, Beijing 100083, China;
2.Beijing Zhongda Blasting Engineering Co., Ltd.. Beijing 100083 . China)

Abstract: Regarding the problem of collecting the impact frequency of open-pit down-the-hole drill rigs, based on the
characteristics of the drilling acoustic signals of the TAIYE-390- [l split hydraulic open-pit down-the-hole drill rig, the impact
{requency acquisition system and acquisition method were analyzed. Under the condition of constant wind pressure and constant
axial pressure, drilling acoustic experiment and blasthole peep experiment were carried out to study the stability of the system
and the feasibility of impact frequency in the identification of rock mass structural plane. The results show that 6 kHz is the
most obvious signal dominant sampling frequency of the impact section waveform. The impact frequency acquisition method of
acoustic signal in drilling process based on Hilbert transform, variational mode decomposition (VMD) and Savitzky-Golay filter
can accurately extract the real-time impact frequency of drilling, and the error is controlled at 1 Hz. The impact frequency has a
relatively obvious response to the rock mass structure. When encountering various structural planes, the value of the impact
frequency will decrease by 1 —3 Hz. The research results have important theoretical significance and application value in aspects
such as the collection of the impact frequency of down-the-hole drills and the identification of rock mass structural planes.
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Fig.1 Principles of impact frequency acquisition systems
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Fig.2 Waveforms of drilling sounds at

different sampling frequencies
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Fig.3 Waveforms of drilling sounds at

different depths under 6 kHz

BT Hg};“ Hilbert §&8 AMD

VMD &
Savitzky—-Golay

IR

4 MEHERERE

Fig.4 Principle of impact frequency collection

Hilbert 728 38 33 X {5 5 HEAT 90° AU AH AL o 2l
H ALK LM B 5 T 5 5 B AR,
T e AR bk B A5 AT LLAS B B AR S 1) B S AR AR
AR S S B A A R AR PR B R L )2
TGS A A8k, % R SR I AL AL 75 & 5 5 2E 1T
Hilbert 284 , 18 25 5 B9 Hilbert fE &, U0& 5(b)
FIioR .

AR AP REAS 4R (VMDD 38 i 3 048 5748 3 i Al
(8 S5 D0 it o LA 78 B0 M 1) 43k o O 00238 AT 5
XEWE VMD BB K15 5 40 i i 2 4> B A K [F] 45
FRAFIER) F 55 . XAy 20, VMD B8 A AL
Mo B AR 5 AT 2 MR Ak B, AT B B T i A
BB . X RS 155 1 Hilbert B8 & #F 47
AR A5 8] TS b A VMD 4 i,




WA R, E BRI ERERERAALS R AMA]]F LR L F L .2025,45(1). 225

AL R T e AR T 0GR A MR R AR S A
5 iR,

T T AR AL o AR 0 R AT SR R, SR
H Savitzky-Golay 3§ 77 %5 Fr 15 2 ) VMD 4 &

1.0

0.6

0.2

-0.2F

-0.61

-10%50 0.2 0.4 0.6 0.8 1.0
Bt al/s

(a) REREHE

0.25

0.20

0.15F

0.10

0.05

000 0.0 0i2 0.‘4 0.6 0.8 1.0
B fi)/s

(c) VMD

PEATUR P L DB P57 T I B L P 5 (D R
N o Savitzky-Golay S 0] 78 -1 45 5 19 [7] i A1 4%
Hu R B A5 5 8 Al A5 B A5 Ak B 1945 5 5 i
RS

1.0

0.8

0.6 -

TRE

0.4+

0.2+

0.0

0.0 02 04 0.6 0.8 1.0
IS
(b) Hilbert f¢E &

0.0 0.2 0.4 0.6 08 10
Bt 1) /s
(d) Savitzky —Golay ik A3

5 ESREER

Fig.5 Results of signal processing
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Table 2 Acquisition data of impact frequency

i E] /s A8t/ Hz  F 4RI/ Hz R2%/Hz
214 29 29 0
215 31 30 1
216 31 31 0
217 31 30 1
218 30 30 0
219 32 31 1
220 32 31 1
221 32 32 0
222 32 32 0
223 32 32 0
224 32 32 0
225 32 32 0
226 32 31 1
227 31 31 0
228 32 31 1
229 32 32 0
230 32 32 0
231 32 32 0
232 32 32 0
233 32 32 0
234 32 32 0
235 32 32 0
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Fig.6 Comparison of impact frequency
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Table 3 Monitoring results of acoustic

experimental parameters
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Fig.10 Impact frequency of rock drilling
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