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Abstract : This paper studies the comparative analysis on two different internal cushion devices (the types of needle
and relief valve) used to absorb the energy which is generated when the pneumatic cylinder moves with the load at
meter-out speed control system. The effect at varying the piston velocity under same driving condition is mainly
investigated. The simulation results on pressure in the cushion chamber and the dynamic behavior of the relief valve
type cushion device are compared with the needle valve type. Design and performance are improved with the cushion
configuration of better quality at high-speed pneumatic cylinder. Based on the relation between absorbed energy and
impact energy at cushion process, cushion performance at pneumatic cylinder is evaluated.

Key words : Fluid power system(-+3 % A|2~#l), Pneumatic cylinder(3 713} % ©1 ), Air cushion device(&7] F-
1 71%), Cushion performance(-417d *5), High-speed driving(3L& 75

Nomenclature t : time, s
y  area, m? V : V.olume, m’
B,  :viscous friction coefficient, N s/m x : dlsPlacemenT, m
C,  :specific heat at constant volume, klJ/(kg K) ® ratio of specific heat
Fy  :friction force, N

. 2 1. M E

h : heat transfer coefficient, kW/(m” K)
m  :mass of air, kg T3 Aoy e FAV|F+ 15, ~E
m  :mass flow rate, kg/s 3 E-E(stopper bolt), A AT ] FA7]F, £TF4
M;  :mass of piston and load, kg H](shock absorber) 3 A1 B A|o “5-0] 9]
P :pressure, Pa 71 Aol FAV = gl A &
R :gas constant, kJ/(kg K) choll mekek o FA4E ¢hska717] 98 ARE-sh,
T :temperature, K AU g o dd 2 B [oj 7t ol

g FA7]F= YUEW B (needle valve)2} 2|z
Brelief valve)J ¥} 7ro] AAY AW o &5
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Damping coef. 30Ns/m
Cushion sleeve |80mm  |Coulomb friction |10N

Stroke 300mm | Specific heat Cp 1.004kJ/(kgK)
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