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Analysis of Wear Characteristics for Sliding Members
of Hydrauric Rotary Actuator

Abstract - This paper was undertaken to do morphological analysis of wear particles for

sliding members hydrauric rotary acuator. The lubricating wear test was performed under

different experimental conditions using the wear test device and wear specimens of the pin on

disk type was rubbed in paraffinic base oil by three kinds of lubricating materials, varying

applied load, sliding distance. The four shape parameters (50% volumetric diameter, aspect,

roundness and reflectivity) are used for morphological analysis of wear particles. The results

showed that the four shape parameters of wear particles depend on a kind of the lubricating

materials. It was capable of presuming wear volume for three kinds of materials on driving time.

Key Words

. Morphological analysis(3 e} 3 4]), Hydrauric rotary acuator(f4 3RATE7)),

Shape parameter(¥ e} 389 ¥]), Wear particles(v}d ¥ =}),

1.4 &

AT FY71719 AdEgol AFFH3
2&Y W AR wUFgoz AP
o2l Z+E FY TIAA 2" AMEHT
= Y HE, f94ddd 2 f4EH 5
I ZE {71719 FEFAME B e
2 wiZof 9% wphde] dojyy] vlHol:
olgf HAHAA vhEEL FEEYY v+
Fd B &FAHE fostd 3F £
71719 1% a9le] Hz Yo P

<44 314 +5 7] (Hydrauric Rotary Actuator)
o] Y& &FH+ Slipper pad ¢ Swash
plate A}ol, Valve plate®} Cylinder block

Ato] & Piston # Cylinder block bore 9
2A MANZ FRERL olF BFI 5%
o] &8N0l AHTE Y Aol A4HH
A -8-’\71%°]“1 FeRA Hate &
A 9 o]y Ao & 9 b3}
&7 <} Zl’u‘é;ﬂﬁi #A 3 ok

gy olgd {FUr7le SE&FFH
A BAE 4F FEFAY wdEy #F
3} #He] FteHAH FF FL71719 &
54 9 O A5AEH dA9 Add g
BRE AR Foe AL FEI A4
o Y agdxE BFan #4179
FEF did 8T H¥Hg HdAES
AT FE5FAY FEEAM #F s}
3] "EFE dAHol ol 4 %—"J’*]

-101-



99 4530 A= FEEAY FFTYUE

29 AEAEY £AAHE A n
Ay Yads sdd ey AAe
gaz 39? ®d Ax3d AHE F
TR e uhEEe] dig dlojE e
Ao ol8 9§ Aeuie] Yo 3
2 7] WEolgn Azdct,

olg 93t ZE FRUIVIY FFR &
gAY A5gu &AYHE o9 2
Aty diE FEFA Ys $EHF
o vidR BH 2 o] oG FERA
ol R glolele] Aast o] B &
FH2 ik

gy B A7 FUurE RHE
FERAY SEEL L FERAY 24N
He A5 $istd g¥wa vlEAy
£ E39 ad2 s s ol FAA
g ANagdozny e PYARE F

I olE HYFoTAH FUVIY &8
2439 ZA52E9 dx 2 ) B&3
17 e AL 2dez Ak

2. 43984

21 £F5AY gEvRAY

¥ d7& Fig. 13 22 F4HY2E EH
9] Piston ball 3} Slipper-padd %A
2 AMSEE SCM4L5 (B €48, 770 Hv)
,35FE HBsC3 (160Hv) ¥ HEFE
LBC3 (85 HV)E AH&3tlem o594 33
AE-E Table 1ol YEMRA ol & F5A
E+¥ pin on dick 39 {$vlFd AFAA
Bg olgstd APL Syt on, Fig 2
of Yebd upezho], M(pin) AHHAL A%

-102-

Cylinder biock
Swash plas

-4

Y

]

|| - Oviving shet
S¥pperped_/ i
; —
£ Vaive plaie
Platon bedl

Fig. 1 Hydrauric piston motor

Table 1 Chemical composion of materials

Chemical compositions {wt.%)
Cuizn IMn |Fe Al Isn |Pb {Si [P [C IS lcr (Mo
HBsC3 |60 [277]35 {3 |5 |05 fo2 {01 |- |- |- |- |-

Material

BC3 |78 |1 |- |038(001{90 |10 (001 (01 |- |- |- |-
scMm4ais]— |- [0741976|- |- |- [0.25 |0.0310.15]0.03|1 {02
50mm¢] Hojdg FHF<¢ STB2(HvV760)E
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10

#50 Disk

Spal !

Fig. 2 Shape and dimensions of specimen

+8rtd 482 A t2a g™



o Woly ZF& FFAA #tFAd}E AL
2 ol9 AFEE Fig. 39 veuid. 2
Ju §EAXNFAE AFH HEH s
oil bathE AA e &/ TFL c8H
Z2 M silicon tubeE T3 AlFEH HE
dol TEEden, # AFgHe 43S 2
of f3d 7iqtEAnt. 2Eln nPERS
oil bathie SEFEZFH FT74 045m 9
membrane filter7} F-2€ vlE YA A H 7]
T& &3t9 wEdES AFH3A

AD
converter

o e AMP
o O] -
=" e | s
i 1 rain gage
IBMPC H /
Motor Specimen |
~ 1

Usm/dlsk 0{, bath u

Fig. 3 Schematic diagram of pin on disk
type wear test
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Fig. 4 Image processing system
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Fig. 5 Shape parameters of wear particle
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Fig. 12 Wear volumes for specimen
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