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A Manufacture of Hydraulic Fatigue Testing Machine

Gui-Shik Kim®, Chang-Hae Hyun"",

Kyung-Soo Hyun™™

xux

and Maeng-Jjong Oh

ABSTRACT

A hydraulic fatigue test machine was manufactured using a personal computer and a
proportional valve, a hydraulic system. This machine was controlled loading waves and stress

ratios, frequency by personal computer. A numerical simulation for the dynamic quality of this

machine was done by 4 order Runge-Kutta method. Corrosion fatigue crack growth behaviors of

SPH41 in 3% NaCl aqueous solution were investiged with this machine. Corrosion fatigue crack

growths of this steel were reduced than the uncoated steel by anti-corrosion effect of zinc.

Key words ; Fatigue testing machine, Crack growth, Loading wave, Corrosion fatigue
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1 load cell

2 test specimen

3 hydraulic cylinder

4 proportional control valve

5 proportional control valve amplifier
6 power supply

7 relief valve

8 filter

9 pressure gauge

10 hydraulic pump
11 hydraulic tank

12 D'A converter

13 personal computer
14 printer

15 plotter

16 keyboard

17 strain amplifier
18 A/D converter

Fig. 1 Composition diagram of fatigue testing

machine
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Table 1 Principal part of fatigue testing machine
Item Model Maker Remark
Proportional control valve 0811404034 BOSCH g
Proportional control 0811406030 BOSCH
: valve amplifier
‘ A'D, D/A Converter | PLC-714 ADVANTCH CO. 14bit
1 Load cell | LUB-1TB KOYWA Cap. lton
1 Personal computerr 80386 ATOM
] Hydraulic cvlinder 63-30 NAMDO Cap. 6ton
Power supplv SM-60 NICE ELECTRONIC CO. PV, 3A
Strain amplifire DPM-612A KYOWA =5V
Hydraulic pump GSD-A0S08A, -AO UCHIDA 8.6cc. rev
Relief valve BT-0374 FUJIKEN
Electric motor TTH-0374HP, -506K ULJI Electricity 1720rpm, 6A
Printer HP-506K SAMSUNG HP
Filter 15P 1 10C 50MM 1 8 PARKER
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Fig. 2 Block digram of open loop system
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Fig. 4 Hydraulic circuit for numerical analysis
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Table 2 Chemical composition(wt.%)

C Si Mn P S SAL
0.158 TR 0.64 0.019 0.007 | 0.025

Table 3 Mechanical properties

YP(kg/mm?) TS(kg/mm?) EL(%)
39.2 51.5 32
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Fig. 8 Test specimen (unit : mm)
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Fig. 9 Results of corrosion fatigue crack
growth test
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