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Effects of hydraulic locking on performance of liquid-jet hammer
CHEN Jia-wang', PENG Jian-ming’, YIN Qi-lei’, ZHAO Zhi-qiang’

(1. Key Laboratory of Fluid Power Transmission and Control, Zhejiang University, Hangzhou 310027, China;
2. College of Construction Engineering, Jilin University ,Changchun 130026, China)

Abstract: The performance parameters of the prototype of a new generation of the liquid-jet hammer were calculated by means
of CFD dynamic simulation. The simulated results were compared with those measured results. The results show that if the
friction caused by hydraulic locking was ignored, the calculated blow frequencies, impact velocities and blow energies were
1.853 — 1. 898 times, 2. 024 2. 107 times and 4. 097 —4. 439 times as great as the measured values respectively. While the
friction caused by hydraulic locking was taken into account, the calculated blow frequencies, impact velocities and blow ener-
gies were 1. 218 — 1. 439 times, 0.936 ~ 1. 171 times and 0. 876 — 1. 371 times as great as the measured values respectively,
the simulated results were more highly consistent with the measured values. The friction caused by hydraulic locking can
greatly increase the resistance to the movement of the piston, and reduce its acceleration and velocity, and thus decrease the
blow energy and blow frequency of the hammer. The blow energy and energy efficiency might be increased by taking measures
to eliminate the friction caused by hydraulic locking.
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Table 1 Measured performance parameters of
SC71B liquid-jet hammer
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63 0.8 3. 658 0.745 3.108

87 1.5 5.202 0. 985 5.433

124 3.0 7.431 1.436 11. 548
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Fig.2 Meshed model of flow field
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Fig.3 Sectional views of three representative
transient velocity fields in symmetry plane
R2 FEEREFEREM SCTIB B
BEENREBRITHER
Table 2 Calculated performance parameters of SC71B
liquid-jet hammer ignoring effect of hydraulic locking
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63 6.779 I. 549
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124 14.104  2.907

13.437 1.853 2.079 4.323
24.112 1.868 2.107 4.438
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Table 3 Hydraulic locking forces between piston
and inner cylinder under different

pressure drops and moving velocities

IE# B o] l:3:. 9]
pa/MPa U/(m-s"") F/N f/N
0.5 0.5 -6414.05 ~641. 405
0.5 1.0 -13048.00  -1304.800
0.5 .5 -19682.00  -1968.200
1.0 0.5 -6194, 14 -619.414
1.0 1.0 -12828.10  -1282.810
1.0 1.5 ~-19462.10  -1946.210
1.5 0.5 -5974.23 -597.423
1.5 1.0 -12608.20  -1260.820
1.5 1.5 -19242.20  -1924.220
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Fig.4 Schematic diagram of hydraulic
locking forces calculation model
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Table 4 Calculated performance parameters of SC71B
liquid-jet hammer as effect of hydrautic Jocking being

taken into account

il ; e
m?it)t)/ g ggj gy HIESRMEZ
Womn-y T/ (mesry Pl il WER b

He BE wE W

63 5.054 0.872 4.258 1.382 1.171 1.370
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124 10.695  1.592 14.193 1.439 1.109 1.229
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