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Abstract — Hydraulic servo cylinders have been used to control accurately a large machine in power plant. Espe-
cially, Piston head and bush of servo cylinder is assembled sleeve and piston head and bush made of Cu alloy
and pad sealing part. A damages of sleeve and piston head, bush are caused by friction and wear. Thus, It is nec-
essary to examine friction and wear characteristics of Cu alloys for the piston head and bush. In this study, to
be reliable on the piston and cylinder parts, dry friction and wear experiments were carried out with Cu alloys
of four kinds of AIBC, PBC, BC and BS using reciprocating friction tester of pin on disk type. From this study,
the result was shown that the AIBC and PBC with alloy elements were excellent to resistance wear. As the sliding
speed was increased, the wear loss of PBC decreased than another Cu alloy.

Keywords — Hydraulic servo cylinders(+ 341 1.4 @ 1), Reciprocating friction tester( %5 v} A1 E 7)), Cu

alloy(5&5), AIBC(EF7¥3 %), PBCRIAF)

LM 2

HZ 5 AR A - Hydraulic servo cylinderys ™3
7S] AFRo] Z7keli o]ad A |ASe] ALt
jololl th3l a7 wiel 2 ARgo] EE FUI8t
AAolt}h, B3], AF AR B WG
248, s AMEHE f AR AdoE A
Ag o gLt AU H70l7] gl AFe] B
F 2 AR B2 ofEge] Jom, sddAY F
F AN oFt REXEY oHIE FAE A

2

fr

"z2A 7 bluecys@nate.com
P9l &2} : parkhs@dau.ac.kr

330

BT e Agolh1). B, AL Fe 495 o)
2o wAA A2de T8Me] ATk BAHo|
AHE 2 ek, Wk olF EAEe Za] 94

Az AlFEA B ME Aolg AR
317} g sojop = Agolnt.
MBEAUEE & e met FYo] L WY
o] FAAGHo] viEE dUr o] dFo] JAHT
= W S JH 48 250k Y= 2= (Feed
back rody’} J&E l~°ﬂ AZd=o] St} FAEQ
Sl == &8 H(Sleeve)?t HEFsh= dl= A= E(Pad
seal part)E 713 Q). F= W)= HEZE(PTFE)
o] AMEEHR|RE o]Zio] FA|ke] -Fol| ofsl mpEE
W OAE =g 5 FFY opEo] BAE HLAE

AR F4



FY AU BT ALE A=) 1)) wpEEgo)

Table 1. Chemical properties and hardness

Cu chemical composition (%) hardness
Ally Cu Pb Fe Sn Al Ni P Mn zn (HY)
AIBC804 - 51 - 9246 - 07 - 247
PBC8&7 - - 11 - - 03 - - 120
BC 8347 - 5 - - - . 3 88
BS 59 3 0304 - - - - 373 150
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Fig. 1. Microscopes of Cu alloy.
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Fig. 2. Schematic diagram of reciprocating friction
wear tester of pin on disk type.
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Fig. 3. The rubbed surface of pin specimen, applied
load: 5 kg, sliding speed : 4 m/min.
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(d) BS

Fig. 4. The rubbed surfacce of disk specimen, applied
load : 5 kg, sliding speed : 4 m/min.
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Fig. 5. Friction coefficient vs. applied load for Cn
alloys, sliding speed : 4 m/min.
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Fig. 6. The rubbed surface of disk for AIBC alloy on
applied load, sliding speed : 4 m/min.
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Fig. 7. Friction coefficient vs. sliding speed for Cu
alloys, applied load: 5 kg.
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Fig. 8. The rubbed surface of disk for PBC alloy on
sliding speed, applied load : 5 kg.
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Fig. 9. Variations in wear loss with applied load for Cu
alloys, sliding speed : 4 m/min.
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Fig. 10. Variations in wear loss with sliding speed for
Cu alloys, applied load : 5 kg.
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