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A optimized structural design of piston on moving
in gas spring elevation working
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Abstract Gas springs of the television is to control the piston speed when operating under along stroke(200~300
mm, television elevation)is possible. User by this principle is capable of elevation adjustment. First carried out a flow
analysis of the piston. A piston speed adjustment technique for precise pipe type cross-section was examined. The
piston structure for flow rate control and elevation action is proposed. This study is the development of a gas spring
of more than 50 inch television with a large television stand. Hollow piston rod for optimal control(the outer diameter
19.9 mm, the inner diameter 13.9 mm) was injected into the nitrogen gas(0.3 mm/s) in. As a result, the flow rate
the pressure drop of the piston rod as the increase was increased without any change of the external force. As a result,
control of the displacement via the gas spring is possible.

Keywrds : Gas spring, Labyrinth orifice, Piston, Pipe office
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(b) Labyrinth type orifice

Fig. 1. Type of piston orifice
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Fig. 2. Schematic diagram of piston package
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Table 1. for

Design parameters for experiments
Labyrinth type orifice

Orifice cross
section area(A)

0.38mm?
0.57mm?

Orifice length(L)

1385mm

67.5mm

ohe 4 (1) 2ok

M

8276

Where, p; : Before Pressure of Orifice,
pg : After Pressure of Orifice,
V| : Before Velocity of Orifice,
V, : After Velocity of Orifice,

Q :
@ :
A, : Before Area of Orifice,
A,

Before Flow Quantity of Orifice,
After Flow Quantity of Orifice,

. After Area of Orifice

((1): before pressure drop, (2): after pressure drop)

Fig. 3. Pressure of orifice
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V2
=4+ _—"+h, @)

©]7]4, subscript 1: inlet of orifice flow

subscript 2: outlet of orifice flow

h =K V12+K V22+A b W
1 129 229

"1, 29

dy V3
21, 29 ©)
h; : hydraulic loss of fluid according to flow
K, K, : hydraulic loss coefficients of inlet and
outlet of flow

A Ay fluid friction coefficients
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Fig. 4. Schematic diagram of piston package
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Fig. 5. Piston location at compression
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Fig. 6. Piston location at extension
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(a) 2d CAD of pipe type orifice
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(b) 3d CAD of pipe type orifice
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Fig. 8. Pipe type orifice
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(a) 3d modeling and orifice model of pipe type
(piston seal is removed.)

(b) flow field: bottom ¢1.0x2, top $0.4x1

IR

(c) FEM (node: 38,791, elements: 156,142)

(d) boundary and load condition
(inlet: 0.3m/s, outlet: opening, flow: Nitrogen gas)

Fig. 10. Simulation preparation of pipe type orifice
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Fig. 11. Velocity distribution of pipe type orifice
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Table 2. Comparison pipe orifice and labyrinth orifice

method

applications results remark
development PP

-Different from the outer diameter of the | -Found slip up / down
orifice used to produce a gas spring as the | phenomenon of the

piston apply, topped with objects on the | ©0.4~1.0 orifice tests on 300mm
ground and perpendicular to ground 30Kg slip | intervals from all orifices

up / down observation

1.pipe orifice

-Not found any slip up / down
phenomenon in the ©0.4~0.6
orifice of the test results, 300mm
intervals

-orifice fixed spec.

-To review and modify the cross-sectional
arca and length, and the orifice diameter of
the orifice labyrinth piston development
-piston fixed specification

2.]labyrinth orifice
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