AT =F Journal of Drive and Control, Vol.18 No.4 pp.65-71 Dec. 2021
ISSN 2671-7972(print) ISSN 2671-7980(online)
http://dx.doi.org/10.7839/ksfc.2021.18.4.065

SSTIIE o183 R 207 S 22 JHsH0| e AT
Feasibility Study on the Vibration Reduction for Hydraulic Breaker
by the Dynamic Vibration Absorber

1 1=
2| By

Young Ky Kang, Ju Seop Jang
Received: 27 Oct. 2021, Revised: 11 Nov. 2021, Accepted: 23 Nov. 2021

Key Words : Hydraulic Breaker(+%+ E.#]©]#]), Vibration(¥-§), 7+4](Damping), Dynamic Vibration Absorber(&
£%17]), Cantilever(2]Zx)

Abstract: In this paper, the development of a vibration reduction device for hydraulic breakers was studied.
Generally, a hydraulic breaker generates shock vibrations while working. When using vibration-proof rubber, shock
vibrations are reduced, but without this, shock vibrations are repeatedly generated. Such repeated shock vibrations
not only lower the fatigue strength of hydraulic breakers and excavators equipped with them but also increase the
fatigue of the workers. This paper proposes the possibility of reducing shock vibration by using a dynamic

vibration absorber.

7|z M9 x, : acceleration of rod, m/sec’
) x,  velocity of rod, m/sec
m, . mass of piston, kg _
- . . ) x, : displacement of rod, m
w, : acceleration of piston, m/sec ) )
) ) K, : spring coefficient of ground, N/m
x, : displacement of piston, m
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4 o 0 1 : damping coefficient of ground, Nsec/m
, : area of piston portion 1, m

K, : spring coefficient of rod, N/m
P, : pressure of 4,, Pa
. ) 5 m, : mass of valve, kg
A, : area of piston portion 2, m . s
x, : acceleration of valve, m/sec
P, : pressure of A,, Pa v ’
. . 2 A,, : area of valve portion 1, m’
A g . area of piston portion g, m R
’ . ) A, : area of valve portion 2, m
g : acceleration of gravity, m/sec’ v2 p ,
F,, : Coulomb friction force of piston, N Ay3 : area of valve portion 3, m
. . . . 2
F., : Coulomb friction force of valve, N Aysy : area of valve switching portion, m
F. : rod force to piston, N P, : pressure of return line, Pa
m. : mass of rod, kg P,, : pressure of 4, Pa
v, : volume of back head N, gas, m’
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Fig. 7 FFT of Hydraulic Breaker
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Fig. 8 Cantilever Dynamic Vibration Absorber
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. Table 1 Acceleration with and without DVA
E® . . .
£ (Dynamic Vibration Absorber)
[ Frequency
., 50 100 250 500
(Hz)
; Without DVA 9.9 6.0 15 27
(m/sz) . B . .
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Frequency (Hz) (m/sz) 6.5 1.1 2.9 1.5
Frequency
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3 Without DVA
; (m/s?) 5.5 23.2 14.1
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E (s 2.6 14.2 14.6
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