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Abstract: The performance improvement of a small-size integrated-type fully hydraulic breaker is studied in this
paper. Mathematical modeling of the breaker is established and verified by experiment. Through sensitivity
analysis using AMESim, the key design parameters are selected and nearly optimized to maximize the impact
energy as well as to improve the dynamic characteristics such as the piston upper chamber pressure, piston and
valve displacements. As a result, the impact energy, blows per minute(bpm) and output power are increased by
52.9%, 1%, and 55.6%, respectively compared with the current design. The dynamic characteristics of the piston

upper chamber pressure, piston and valve displacements are also improved by the design change.
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Fig. 1 Schematic cut view of an integrated-type
fully-hydraulic breaker
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Fig. 2 Free body diagram of the piston and rod
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Fig. 3 Free body diagram of the valve
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Fig. 7 Comparison of simulation result with the
experimental one for the supply line
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Table 1 Comparison of the performance after the
design change with the current one

Before After |Comparison
Impact Energy | 4482 ] | 6854 ] +529 %
Bpm 603.7 609.8 +1.0 %
Output Power | 45 kw 7 kw +55.6 %
Efficiency 65 % 69 % +4 %
APs 209 bar|325 bar | +11.6 bar
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