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A Study on the Performance Improvement of a
High Effficiency Hydraulic Breaker
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Abstract — In this study, the hydraulic breaker system was analyzed and the analysis tool using GUI was devel-
oped. The analysis on the system with the accumulator was included. From the parametric analysis, the effects
of each factor were revealed. Through the simulation with varying parameters, the method to improve the per-
formance of the hydraulic breaker system was presented. The analysis tool will help a man without special
knowledge about programming analyze the hydraulic breaker system. The result of this study will help improve
the hydraulic breaker system in sight of Blow energy and Blows per minute.
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Fig. 1. Schematic diagram of hydraulic breaker system.

vs

2 : Housing

1 : Control valve

3 : Ram piston 4 : Upper chamber
5 : Middle chamber 6 : Lower chamber
7

: Gas chamber of back head 8 : Chisel

D4 : Ram piston diameter of upper chamber
D6 : Ram piston diameter of lower chamber
al : Alternative port vs : valve port
P : Pump port T : Tank port

Fig. 2. Schematic structure of hydraulic breaker.
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Fig. 3. Modeled diagram of the hydraulic breaker.
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Fig. 4. Effects of supply flow rate.
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Fig. 5. Effects of the lower diameter of ram piston.
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Fig. 6. Effects of the upper diameter of ram piston.
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Fig. 7. Effects of the initial pressure of gas chamber.
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Fig. 8. Effects of the initial pressure of gas chamber.
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Fig. 9. Effects of the initial volume of gas chamber.
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