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Development of the Hydraulic Pressure Transducer System for Testing
the Impact Energy of Hydraulic Breaker

Geunho Lee”, YongBum Lee* and DongSu Jeong*

ABSTRACT

Hydraulic breaker of excavator has been used for the destruction and disassembling of buildings, crashing road
pavement, breaking rocks at quarry and etc. The performance of breakers is evaluated their own destructive force and the
number of impact by input hydraulic flow rate and pressure on the operating conditions. Because hydraulic breakers
generate high impact energy, the accurate measurement of the impact force has been facing a technical challenge. In this
study, the hydraulic pressure transducer system was developed based on the characteristics of pressure variation in
closed vessel for testing the impact energy. The hydraulic pressure transducer system is consisted with a hydraulic
cylinder, main base, pressure & temperature sensors, LVDT, data acquisition system and etc. The developed hydraulic
pressure transducer system was applied to measure the impact energy for hydraulic breaker. The measured impact force
was 438.8 kgf.m within the designed impact force bounds. The developed hydraulic pressure transducer system as a
simple tester could be applied to measure the impact force and the number of impact.

Key Words : Hydraulic Breaker(+% B #l|©]#), Impact Energy(E}A ©l\4A]), Hydraulic Pressure Transducer
System (¢ ¥ 24 X)), Hydraulic Cylinder(F+¢ 29 t)

Farste] ALREN, AT EY T AAE S

1. M2 Ao A 8ol Fof 1 AME WVt A& o2

X Z7F T 71A AFolth 4 BHAE Fig 1

B o)A (Breaker)t= AEFENA, ZERF, EF 3 go] AWy, HAE, Agwp  Wic

B R ARG T A 5 AYHA EFR R puyhead), T AZ(Chise)E FAH Qow, B
AQPZAA AHEHE  F 224 7] (Attachment) 9] 27 (Bracke) ©.2 Z4t7]o] 1A o 9Jt} !

dFoltk. F2 FHEY A ASHE /¢ 227 S ETgN BAHE GUEHo| S

BolAE Z47](Excavator) § A FAH| BolA e Halino AT upg} =g

ALY:2003d 108 69 AAsAD: 20043 29 20

# BARR ; BRI ALTY BVRA7| AT
E-mail: Ghlee762@kimm.re.kr, Tel: (042)868-7161
. #2o) AT Al ed Ty

154



Backhead ___|

Valve

Piston Chisel

Fig. 1 Hydraulic breaker
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Table 1 Specifications of test system
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Classifications Specifications Remark
Type Hydraulic type -
Impact force 700 kgf.m at 500 bar
Frequency 15 Hz * 60 mm
Actuator piston 350 mm 962.11 cm?
diameter
Actuator rod 300 mm 706.85 cm’
diameter
Actuator stroke 150.0 mm -
: Low friction Glyd
Seal mechanism ring type(700 bar) Busak
LVDT 250L MTS
Pressure sensor 700 bar NTS
Data acquisition 4-channel Parker.
system electronics
Maximum Height 1080 mm -
Base Dimension [655(H),1200(W),1200(L) Welding
Tester Weight 4.5 ton -
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Fig. 5 Hydraulic pressure transducer system
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Table 2 Specifications of test breaker

AEL .

Total weight(kg) 2,000
Flow rate (£/min) 1507190
Number of impact (BPM) 3707 500
Operating pressure (kg/cr, bar) 120 7 160
Impact force (kgf.m) 4107 510
Applied excavator (ton) 22726
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Fig. 7 Pressure pulse by impact force of breaker
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