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Development of energy saving type life testing device for large

machinery parts

Yong Bum Lee"-Suk Shin Shin™-Jong Ho Park™

Department of System Reliability KIMM"-Department of Mechanical Engineering CNU™

Abstract

For a reliability assessment of large machinery parts, reliable data should be obtained
from testing many samples for a long time. However, in case of testing these samples,
testing cost is excessive; in case of life test for long time, power consumption is high;
and in case of accelerated test by over load, very high cost is required to build the life
testing device. Especially it is very frequent that the expensive device’s life has ended
during a accelerated test by over load. In this study, the design mechanism of the life
testing device which excels in energy saving during the reliability test of large

machinery parts has been introduced.

Keywords: Energy saving type life testing device, Hydraulic cylinder, Mechanical
feedback, Planetary gear box, Torque generator

i

=AY 20129 10€ 169 =EaAY 20129 129 249 AAEAY 2013 03€ 08Y



56 / AMUAARE HE7IAFFEE TEAE

o2y
o
)
1o
=
w

WH 7 AA =R ] b GEE HaiAe dIVAFTFEES A SETE 85, ol&
#3A ‘James A. McLinn(2005) = Fw3] B2 9 AMES AHsAY, 42 39 AZ
2 AN Bt FHEAES 5 W AHE F e deolye gret 4 B Huht vhe
stoh. a8y avbe] AES v AFstE A2 Hurish AEu]EEAel o8 e Alg ]
7F 8= EAVE Atk B A e R AES A w3 FHEARE sk Ave T
HARTE 23 A FAIRre] AojAl= EAZF tiFdn) webs dSkover load)ol o g 7HE:
THA S A oFstAIRE TFEAFAGY] FEHH] 8o vy w3, e 2o R AEEE
Alggnie] o] HrkAlEe] Y AR A7 vidEte] AlE F AEAE[e] Hgo
T Hgo] FUEE e En 2 m=wolAe dE@VAFEEY A=A AlgelA A dztel
g du Fdddet gl FEAE AR ] AAWMAYETS Avlgtt

20000l diEulEtE g 2UE Fdddns J2EA4EF 630mm, ZEAF 320mm, 4

3
A7 8300mm, AA|ZAe] 15m, ZA<l& 450 tono]™ 17012 AMZEF FTHo] 30tono]H L, 1719
<ag 1> 2ol 7Y F A e 4999
A FgH] FEEE 2919 AYH]Eo] 25 o] o] EH(2010)S TAhVIHe] E HES
Adats v A doS glst

j=

WE AR gl 15092 AT 27

i

—_

=8 Mg Ot=) THAME HE H= 24

<29 1> Life test of extra-large hydraulic cylinder for sluice gates
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<3 1> Comparison of electric power consumption and device building cost
N R % AR e A g
W& 28] 7 5 (kW) & A8 g (kW)
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= 120 ¥1/kWh = 70,551,210 ¥ = 13,997,760
45 g d A X (HPU)| 50 MPa * 350 L/min @ ¢F 59 |50 MPa*10 L/min : ¢} 0.2%
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<29 2> Hydraulic circuit diagram of life test of the hydraulic cylinder newly
developed and KS B 6370
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<3 2> Comparison of electric power consumption and device building cost

Nol # w o 71E Al S e
-8 Z~H] 2 = (kW) & 284 =€ (kW)
1| brving 1 00 Ky x 17 420 50 Kw x 17 50
power unit
o | Load 1 5h ko x 1) 50 12 Kw x 17 12
power unit
3 | Controller 1Kw 1 1Kw 1
Total 471 63
A7 2 471 kW x 400 h x 120 ¥/kWh 63 kW x 400 h x120 /kWh
o = 22,608,000 ¥ = 3,024,000 ¥
Test Mechanism| %2 Test MechanismT % : Mechanical feed back type test
T oF 79 mechanism 73 : ¢F 159
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<19 3> Newly developed torque measurement system of mechanical feedback type

test mechanism for planetary gear box
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<19¥ 4> Picture of the mechanism for a <19 5> Test results using mechanical

mechanical power cycle type planetary gear box feedback type test device
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<19 6> Hydraulic circuit diagram of a
testing device for the existing

planetary gear box
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<% 8> Schematic diagram of a
normal- opposite rotational shock torque

generator using a hydraulic cylinder

2 2
%) [V] (1)
[V] (2)
[Vm] (3)
Toraue Meter Test Gear Box (1) Test Gear Box (2) | oo

Pump

Non—Rotati ol

1R

Torque Meter
& RPM Sensor

Directional
Control *,
valve (2)

Driving
Actuator

! Low Pressure
Pin type Accumulator

Loadcell

Proportional
1b Direction

S 1| Proportional
HA Control Vaive

Pressure .

High Goptrol Gontrol
Pressure Low Pressure al Valve
Accumulator Accumulator

Low Pressure
Pressure Supply (20bar)
Control High Pressure

Valve Supply (280bar)

<29 7> Circuit diagram of a testing

device for the planetary gear box newly

developed
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<19 9> Picture of a normal-opposite
rotational shock torque generator

using a hydraulic cylinder
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<19 10> Test results of a normal-opposite rotational shock torque generator using

a hydraulic cylinder
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