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Abstract The working principles of the reverse counterboring pneumatic impactor were analyzed.
The mathematical model of piston movement was built based on Newton’ s laws of motion energy
conservation law of thermodynamics steady flow energy equation and wave theory to explore the
relationship between the performance parameters 1i.e. impact energy and rock breaking effective
power and inner piston structure parameters of the impactor. The mathematical software Matlab
was used to solve the mathematical model of the reverse counterboring pneumatic impactor’ s
piston movement. The inner piston structure parameters which affect the impact performance were
analyzed in detail to obtainthe relationship between the impact performance and the inner piston
structure parameters. It was found that the drill’ s impact energy and rock breaking effective power
will reduce with the increase of the inner piston’ s outside diameter the inner piston’ s length and
the distance from the inner piston’ s front face to the drill.
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Fig. 2 Inner piston structure
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Fig. 8 Relation curves between impactor performance
and inner piston’ s length
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Table 3 Performance of the impactor with different
the length of the inner piston

l,/mm
100 105 110 115 120
E/J  993.06 983.15 971.20 960.06 944.12
E,/J  730.77 723.48 714.68 706.49 694.75
J/Hz 6.752 6. 675 6. 596 6.518  6.439

P/W 4934.33 4829.64 4714.29 4 605.55 4473.66
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Fig. 9 Relation curves between impactor performance
and the distance from front face to drill

4
Table 4 Performance of the impactor with different
distances from front face to drill

l,/m

0.15 0.16 0.17 0.18 0.19

E,/J 1014.57 1011.51 995.42 971.20 939.98
E,/J  746.60 744.35 732.51 714.68 691.71
Jf/Hz 7.288 7.037 6.811 6.596 6.393

P/W 5441.71 5238.21 4989.85 4714.29 4422.71

11 12 I,

Matlab



1298

37

Muindi T M Dobbels D J. Ingredients for successfully
installing pipe using trenchless methods C //New Pipeline
Technologies Security and Safety. S.1.
of Civil Engineering 2003 1165 -1172.

American Society

Zwierzchowska A. The optimum choice of trenchless pipe
laying technologies J . Tunnelling and Underground Space
Technology 2006 6 6 696 —699.

Stidger R W. Technology trenchless technology provides
environmental advantages J . Gas Utility Manager 2002 47

1 18-19.

Ali S Zayed T Hegab M. Modeling the effect of subjective
factors on productivity of trenchless technology application to
buried infrastructure systems J . Journal of Construction
Engineering and Management 2007 133 10 743 —748.
Stein D. Evolution in trenchless technology for rehabilitation
and microtunnelling installation of drains and sewers C //
International

Pipeline Construction

Conference. Baltimore 2003 7 —22.

Engineering  and

Ariaratnam S T Chan W Choi D. Utilization of trenchless
construction methods in mainland China to sustain urban
infrastructure J . Practice Periodical on Structural Design
and Construction 2006 11 3 134 - 141.
Ryan P K Finney A J. Pipe materials and joint selection for
trenchless construction J . Bridges 2014 10 928 - 939.
.CJ-130
J . - 2009 36 1
Ma Li-dong Long Wei Su Dong-jiu. Development of CJ-

31 -33.

130 two-way pneumatic DTH J . Exploration Engineering
Rock & Soil Drilling and Tunneling 2009 36 1 31 -33.
Tu S T Chen X Jin HZ et al. Numerical simulation on fluid
phenomena of gas-liquid-solid flow in high temperature and
pressure separator J . Procedia Engineering 2015 130
1486 —1493.

Ansari A A Deshpande D M. Mathematical model of
asynchronous machine in MATLAB simulink ]

International Journal of Engineering Science & Technology

2010 3 4 273 -288.



