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Fig. 2 Tested wave by Hawkes and theoretical waves
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Fig. 3 Rock force vs penetration curve
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Table 1 The influence of M, (kg) and K,(N/m) on n with M,=2 kg

M,
0.2 0. 4 0.6 0.8 1.0 1.2 1.4

) AN
0.5x10°  0.91  0.93  0.94 0.94 0.93 0.92 0.9
1.0X10°  0.78  0.79  0.81 0.8  0.83  0.83 0. 82
1.5x10° 0.72 0.73 0.72 0.74 0.74 0.75 0.75
2.0x10°  0.70 0.72 0.72  0.72 0.71 071 0.7l
2.5x10°  0.69 0.70 0.72 0.73 0.73 0.73  0.73
3.0X10°  0.68 0.69 0.71 0.73 0.73 0.74 0.74

®2 M,=0.4 kg HHANEHE_FMR M. RFEBRIE KN/ mByIEL
Table 2 The influence of M;(kg) and K,(N/m) on n with M,=0. 4 kg

M.
0.5 1. 0 1.5 2.0 2.5 3.0 3.5

o
0.5x10° 0. 66 0. 84 0. 91 0.93 0.93 0.92 0. 91
1. 0X10° 0.58 0.72 0.77 0.79 0.79 0. 80 0. 80
1. 5X10° 0.52 0.63 0.68 0.73 0.76 0.77 0.78
2.0Xx10° 0. 47 0. 57 0.67 0.72 0.75 0.76 0.76
2.5X10° 0. 44 0. 58 0. 66 0.70 0.73 0.74 0.75
3.0x10° 0.45 0. 58 0. 65 0. 69 0.72 0.74 0.75
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1. The one-cylinder piston; 2. The two-cylinder
piston with a thin shaft;3. The two-cylinder
piston with a thick shaft
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Fig. 6 Three kinds of pistons with different shapes
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Table 3 The comparison of theoretical n with tested n

B R W B A
SEWE (%) 35.8 48.5 52.2
HibE D 32.9 52.3 56. 3
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1. Tested wave; 2. Theoretical wave by spring-two-mass-lump model
A7 A B S 2 i B25 (AT IR R T WA (9,=9 m/s)
Fig. 7 Theoretical and tested waves produced by the impact of a two-cylinder piston
with a thin shaft on the B25 drill rod (#,=9 m/s)
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STUDY ON INCIDENT WAVE SHAPE AND PENETRATIVE
EFFICIENCY OF A PERCUSSIVE PENETRATIVE SYSTEM

Shan Renliang, Yang Yonggi, Zhao Tongwu®

(Beijmg Graduate School of CUMT , Betjing, 100083)
(" Changska Institute of Mining and Metallurgy ,Changsha , 410012)
ABSTRACT  Penetrative efficiency (the ratio of rock breakage energy to impact energy) has
much influence on drilling rate and work efficiency ; However, penetrative efficiency is deter-
mined by incident wave shape.

According to the characteristics of impact pistons of rock drills, a spring-two-mass-lump
mode] is raised. Furthermore, its incident wave and penetrative efficiency are calculated, the re-
sults are in accord with the experimental.

KEY WORDS incident wave,penetrative efficiency ,spring-two-mass-lump model ,calculation.



