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Abstract: In order to study the effect of impact frequency of percussion drilling tools,natural frequency
of rock and other factors on rock breaking effect in percussion drilling,the research on vibration mechanism
of rock under harmonic excitation was carried out. In this paper,the micro-vibration equation of rock under
the impact of indenter is established based on the principle of least action. Then the effect of mass and natu-
ral frequency of rock,impact force,impact time and impact frequency of indenter on vibration displacement
were analyzed. The vibration displacement of rock fluctuates up and down at the equilibrium position. When
the impact force of indenter is 30 kN or the density of rock is 2. 39 g/cm?®, the vibration displacement of
rock will be the largest,1. 3 mm and 2. 8 mm respectively. Rocks with natural frequency of 1 000 Hz,1 500
Hz and 2 000 Hz generate maximum vibration displacement of 16 mm,13 mm and 6 mm at impact frequen-
cy of 1 000 Hz,1 500 Hz and 2 000 Hz respectively. The results show that the curve of vibration displace-
ment of rock is a kind of cosine curve. The vibration displacement of rock is proportional to the impact force
of indenter and is inversely proportional to the density(quality)of rock. When the impact frequency of in-
denter is equal to the natural frequency of rock,the maximum vibration displacement would be reached.

Key words: micro-vibration;natural frequency;vibration displacement; percussion drilling;impact fre-
quency; least action
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Fig. 1 The model of rock vibration
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Fig. 2 The infinitesimal analysis unit of flat indenter and rock
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Fig.3 The relationship between vibration displacement

and time under different impact
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Fig. 4 The relationship between vibration displacement and

impact frequency with different density of rock
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and time with different density of rock
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Table 1 The test data of core samples of tight sandstone
o RS L W/ SAPERLEL/ AT EGPE SLiRR
P A

m (g+cm ®) MPa S kHz

1 630 KEKEPE  2.39 14 086.5 5.2 1.58
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and time with different natural frequency of rock
Kl 8 g =2 s I A [7) [T A7 A8 1) 25 A AR A [] e
AR T ARSI LR . P8 AT [ A AR
S 1000.1 500 Fl 2 000 Hz (%5 47, 4> BILE 1 000,

0.02r

|

0.014) ~
)
lII ‘\I Iff

|

0 '\ L/ L L I" s
o'\ j/ 4 [/ 6 ' 10
\ .
\ .
» 4 \/
\

0.01 —e— IR N 1 000 Hz \ f
—a— NRESIRA 500 Hz %
MBI 2 500 Hz
e ph IR 3 000 Hz
il /s

AR /m

-0.02 %

B7 AEMENETEEERBDNZ = EHRD R
Fig. 7 The relationship between vibration displacement

and time with different impact frequency
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Fig. 8 The relationship between vibration displacement and impact

frequency with different natural frequency of rock
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