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Performance Optimization of a Fully Hydraulic Breaker
using Taguchi Method
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Abstract: The optimal design of a large-size fully hydraulic breaker is studied in this paper. Mathematical
modeling of the breaker is established and verified by experiments. Through sensitivity analysis, the key design

parameters of the breaker are selected, which mostly affect the performance of the breaker. Taguchi method is

used to optimize the key design parameters in order to maximize the output power through simulation using
AMESim. As a result, the impact energy is increased by 18.9% and the output power is increased by 12.4%

compared with the current design. The pressure pulsation in the supply line is also reduced by the optimization.
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Fig. 1 Schematic cut view of a hydraulic breaker
and design parameter of piston
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Fig. 2 Free body diagram of the piston
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displacement before & after the optimization
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