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ABSTRACT

Hydraulic actuator is a primary component of the hydraulic valve systems. This paper describes a motion characteristic of
hydraulic actuator with various configurations of cushion. It plays an important role in protecting the actuator from the shock
when the piston reaches the end position. Numerical analyses were conducted by using commercial code, ANSYS with k-e
turbulent model. The results for pressure and velocity distributions in the hydraulic actuator with different cushion shapes were

graphically depicted.

.M B F5EA7) Zoltt, Kim 508 FHSeHY oefus f
Sofl wbE 245 54 ulmel $UT v GRS /b

Qof dizofo|E o]7] 717 L o]f3le] WHE # 4 TFY FA &EE ARbste] 54 stk 1
ofsh= Axlolth, M Ui AMVA € AVAE wdr] T 2 - 1 "41?12 ‘ﬂl =
719 aQkel, n&srh e a Qley, gk Lo s A
C7F AE 98 54 B o8 SEoluAZE st = 7jﬂrﬂ E%GW"% Lee &
ol 4 755 F7kekal 4 =
A 4= gl mdly] ¥ SlmulauonX% 0|83t AlEo]

A

¢

Al BAYSHA =aL o)Flo] BT T|AHeR FEshH

¢

ZZo] WAt} § AZollo]e] Sl 2 S vt
olelat §A TR TAED AE ZEE ¥ 95 AL S Lee 508 FA|o] A EE fUATY
Ao WYL Fste] VIEES gl Bhog 49t o FA FAY Fes dEH R aAsiglon, 4 Jat A
Zojolg Wio] WHY(damping) BIE F= FARx] S WHFR 3 FO FUAHH oF sk 7Rt AdH
(cushion device) S WWHAIZOmA o)R3lE, ek, 1 oA $% 9 e WEAA TH A 24 el W
ST AU FAR W ATE GEAA N2H) 4G HE Bafolo] Hado] 4] S48 2boldleh Ohol e
W Aol S ERE 4 ok THRNY Al gor  BAY] A AU 4] FaF GFS vAL T4
ofZofo]e] LEA|7} oF Brto Edely] A f2S 48} g& vEl dSstal, LAY 8w ”?*17171 ks

o
of £PHOE B UL FUAA SFEAY 2FY
2 pAUAR WERIO RN NHEES PaiA Fe

* Adoistn tjsk 7] A1t Graduate School of Mechanical Engineering, Sungkyunkwan University)
(ol AACIA(HKC Co,, Ltd.)

wRE - Qs 7]74]—‘0—94'—‘?—(Sch001 of Mechanical Engineering, Sungkyunkwan University)

il WAIAA}L E—mail : yjkim@skku, edu

2014 St MDIHEE| &2t € H =&, 2014 118 26-28Y, 24
The KSFM Journal of Fluid Machinery: Vol. 18, No. 2, April, 2015 pp.48~53(Received 24 Oct. 2014; accepted for publication 2 Feb. 2015)
48 SIEFADIAEE =2&: H183, H25, pp.48~53, 2015(=2&8 42Xk 2014.10.24. AAIRF2URL: 2015.02.02)



M A Helof| 2 &
Discharag From Pump
- b
Fi | ==
Load i Pz.,"-".; t Pl' A,
| =5 |

Fig. 1 Forces acting on hydraulic actuator
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Table 1. Boundary conditions applied in this study
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Table 2. Geometric details of the modeled hydraulic actuator.
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Fig. 4 Configurations of the modeled cushion shapes
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(@) structural domain

(b) fluid domain
Fig. 5 Grid systems of the modeled hydraulic actuator
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Fig. 6 Pressure distributions for different time steps at t=0.001 [s],
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Fig. 7 Pressure distributions for different cushion shapes at
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Fig. 8 Maximum Pressure distribution of hydraulic actuator cushions
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Fig. 9 Von Mises stress distribution of hydraulic actuator
pistons at t=0.1s.
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Fig. 10 Average velocity distribution of hydraulic actuator pistons.
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