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(A Study on the Wear Testing of Sliding Members of Hydraulic Rotary Actuator)
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Abstract
This study discusses the development of hydraulic rotary actuator design technology for industriol
machinery and earthmoving equipment. The lubrication and wear analysis of sliding components of the
machinery are very important parameters to sterngth the design technique. The analysis and wear test
are performed for the selected materials of the above mentioned coupled sliding members using the
experimental results. One can selsct the better combination of sliding components. f
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Tablel. Testing condition

R.Arpm | S.speed | F.coefficient | C.force | S.force | Torque
7.1,6.28 1517 19.10 0.114
12 .3
00 m/sec 0 Kg/em’ Kg ~m
Table 2. List of contact materials
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Shee plate
1 | SCM 415 EiLs Piston
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2 | SCM 440 | £33} |Cylinder bleck
- Cylinder block
3 |SACM 645 =33 Piston and piston
4 | FCD 45 | 933 |Cylinder bleck | * Shop plate
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6 | HBSC 3 Valve plate
7 P31CE Bushing
8 C 6783 Bushing
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Fig.1 Specimen geometry and dimensions(mm)
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Fig. 3 Schematic diagram of image processing
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Fig. 4 Shape parameter of wear debris.
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Table 3. Average values of shape parameter Load
; 10Kgf, Sliding distance ; 90.432~113.04m(5hr.)

Pin LBC3 FCD45 SCM415] HBSC3

Disk SCMA415| LBC3 | SCM415{ HBSC3 | FCD45 |SCMA415

50%¢ Vol,

. 10712 | 46 24 5.49 271 4.43
Dia

Roundness | 1.39 11 L19 1.24 105 1.18

Aspect 175 151 1.53 L.76 1.56 173

Reflectivity| 0.57 0.69 0.38 0.54 0.39 0.57

Fig. 5= Table 32 ¥ eParameter® @7}x = 2o}
g3ty gte] diAE s st Jeldl dxold
aelA ArrE el Hejrl Mg w2tz gz
el ZigtEel EAL 43 FEET 4 r)
LBC3/SCM4152] 7% 50%Vol. datl7} I3, vjgs
o} oPERHPA}E Holnj, SCMAIFIBC3, SCM440/FCD
45, FCD45/SCM415%= 37FA19] 34} parameter 25
7} LBC3/SCM415 ARt A AoA Bd 9
A Z717F dAEA 2An F23ve AL ¢ £+ 3
ok 123, AspectollME 4FF ] Al¥H mEs}
A2 FAFSEAI R, S0%Voldia A E @xe
ztol & 7HAtE RS YeEhg 1 Yok

oA, B AT 23 npdEo] 2 A7 E
AL dEsed 228 + dgu 7133 Fig. 5
o nbdE wHe] zlolof oF EAHL Fr3] Ay
@ = Aotz g™

50% vol.dia
-+ 15pm

—— FCD4&/SCM41S SR
’ \

\
\ 1

-

. //:\ \
Pt L
Roundness

L s % Reflectivity
: < 7 1

5
Aspect

Fig. 5 Diagram of shape parameter
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Fig. 7 Average value of shape parameter for total
wear debris in sliding distance
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Table 4. Total numbers of wear debris on sliding
distance @ Load ; 10Kgf

Pin LBC3 FCD45 SCM415 | HBSC3

Disk |SCM415|LBC3 |SCMA4L5 HBSC3| FCD45 |SCMA415

1thr) 6140 | 1628 214 799 578 726

2(hr) | 12261 | 1708 74 673 154 645

3(hr) 7842 | 1658 71 1166 175 853

4(hr) 787 | 2166 60 1106 135 1035

5(hr) 7682 | 1672 40 1114 5 445
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