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Dynamic characteristics on double damping.system of heavy hydraulic rock drill

LI Yedin MA_Fei, GENG Xiao-guang
( School of Mechanical Engineering University of Science and Technology Beijing Beijing 100083 China)

Abstract: Double damping system is a new type of heavy type hydraulic rock drill. The reliability of absorbed resili—
ence energy {rom rod depends on the dynamie characteristics of double damping system. The rebound velocity of the
damping piston was derived from the transmission and reflection principle of siress wave on the various media in this
paper. The rebound speed of damping piston was derived by the law of energy conservation. The rigid-flexible coupling
model of accumulator and the double damping system of continuous flow were established based on Newtonian mechan—
ics. The instantaneous velocity of damping piston was generated by reflection wave as damping system input and the 1™
and 2" order damping chambers pressures were system output. Using state space description method the h, tolerance
annular fit gap the 2.5 MPa inflation pressure of accumulator and the 6.5 MPa inlet pressure of damping system were
the optimal values of parameters under work status calculated by Matlab tools. The correctness of the models was
proved by experiments which could give a theoretical basis in system design.
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Table 1 Adjust times of double damping system at 9 .
different annular gaps
hs hg hy hg
P, /ms 0. 086 0. 105 0.241 0. 387
p, /ms 0.129 0.163 0.289 0. 465
6
4,2 9
3 Fig. 9  Step response of double damping system at
different inlet pressures
R 9 3 10 MPa
P, P, P, 77
8 MPa o
3
Table 3 Adjust times-of double damping system at
different inlet pressures
/MPa 10 6.5 2.5
P, /ms 0.113 0. 191 0.562
P, /ms 0.178 0.342 0.787
6.5 MPa
8 °
Fig. 8 Step response of double damping system at different 2.5 MPa
inflation pressures of nitrogen gas 6.5 MPa 2 o
8 2 P, .
6.0 MPa P,
86 MPa o 5
2
Table 2 Adjust times of double damping system at different N
inflation pressures of nitrogen gas °
/MPa 6.0 2.5 0.5
P, /ms 0.138 0.185 0.291
P, /ms 0.241 0.282 0.513
0 10 o
2.5 MPa
P, P
0.5 MPa 70 MPa.
o 4,
4.3 4 7.7 MPa
3 8.1 MPa
5%
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Fig. 10  Test platform
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Table 4 Experimental data of pressure and flow in

order 1 damping chamber

/min /(L *min~") /MPa
5 7.5 7.5
10 7.9 7.8
15 7.9 7.5
20 7.8 7.8
25 7.6 7.6
30 7.8 7.5
X 7.8 L/min 8
L/min 2.5%
6
(1)
(2)
(3) :
he ~ 2.5 MPa
6.5 MPa
(4) 7.8
L/min+ 7.7 MPa

8 L/min
8.1 MPa
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