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Abstract: In this paper, the development of a manually and continuously variable impact force control mechanism
for hydraulic breakers was studied. Generally, a hydraulic breaker has one or two piston strokes. Hydraulic
breakers, which have two strokes, have two valve-switching ports and make short and long piston strokes. The
piston stroke valve controls the piston stroke by opening and closing a short stroke-switching port. The short piston
stroke mode is used to break soft rock, concrete, or asphalt. This stroke control valve system is not popular for
small hydraulic breakers mounted on 1 to 14-ton excavators. To preserve the carrier-like excavator, proper breaking
force is needed, and it can be easily controlled by multiple piston stroke control valves. The easiest way to control
these breakers is to use several switching ports and valves but they are not easy to install in small hydraulic
breakers and are expensive. To use only one switching port and valve, a method can be used to change the open

area of the switching port to delay valve switching. This method provides multiple piston strokes.

Jlg MY F,, : Coulomb friction force of piston, N

F,, : Coulomb friction force of valve, N

m,, : mass of piston, kg F. : rod force to piston, N

x"p . acceleration of piston, m/sec’ m, : mass of rod, kg

» © displacement of piston, m x, : acceleration of rod, m/sec?

A, : area of piston portion 1, m’ 37'7 : velocity of rod, m/sec

Py pressure of A, Pa x, : displacement of rod, m

A, : area of piston portion 2, m’ K, : spring coefficient of ground, N/m

P, : pressure of A,, Pa C, : damping coefficient of ground, N'sec/m

Ay : area of piston portion g, m’ K, : spring coefficient of rod, N/m

g : acceleration of gravity, m/sec’ m, : mass of valve, kg
x. : acceleration of valve, m/sec’

v
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v, : volume of back head N, gas, m’

P,, : pressure of A
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Table 1 Open Revolution numbers of piston stroke
control valve, open area and equivalent
diameter of first valve switching line

Number of Revolution

(Revolution) 1.00

1.25|1.50/1.75 {2.00

Opening Area(mm?) |0.00|0.92(2.55/4.57 [6.86

Equivalent Area(rmm) |0.00|1.08|1.80(2.41|2.96
Number of Revolution

(Revolution) 2.50 | 3.00 | 3.50
Opening Area(mm?) | 11.89 | 14.17 | 14.76
Equivalent Area(mm) | 3.89 | 4.25 | 433
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Table 2 Piston frequency result when nozzle
diameter is between 0 to 4.33mm
Number of Revolution 1, o1} 551 50| 1.75[2.00

(Revolution)
Opening Area(mm?) |0.00[0.92(2.55|4.57|6.86
Equivalent Area(mm) [0.00|1.08|1.80(2.41(2.96
Simulation Blow
Speed(bpm) 525|750 | 771 | 894 | 900
Tested Blow Speed(bpm) | 529 | 789 | 819 | 828 | 862
Number of R§Volut10n 250 | 3.00 | 3.50
(Revolution)
Opening Area(mm?) | 11.89 | 14.17 | 14.76
Equivalent Area(mm) | 3.89 | 4.25 | 4.33
Simulation Blow
Speed(bpm) 900 | 900 | 900
Tested Blow Speed(bpm)| 890 | 891 | 901
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