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The development of gas seal lip technology on piston rod for reducing
a friction force on moving gas spring elevation
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Abstract This paper is a study on using gas springs for reduced friction in the elevation of the large television stand.
Target is applied to the operation of the elevation over 50-inch television that uses a gas spring. Gas seal lip
technology is needed for development acting on the piston rod in order to obtain a reduction in friction in elevation
operation. In order to acting on the gas seal lip technology, the improved friction force can be obtained through the
inner diameter of gas seal lip, the design of cutting angle and the changes of material.
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Fig. 1. Schematic diagram of piston package

Fig. 1< 7].)\ /\Ealgq j]/\E jﬂﬂ]o]x]% urg}qq 1
golrh. 7ka A2xge] ARy iy A7) %
(compression chamber)¥} Q1% é-_](extensmn chamber)
2 YA I 2E(piston rod)©] F
Qg Gt} v)aEdE A% sjus A v Al
ole] 7k &S W] 9l 2®(O-ring)o] &=u o]
o, F A 2 Aol ThiolE s Ad FEEA
gy 98 F= vE7F ¥AE Y(Front
Labyrinth), Sl%¥(Rear Labyrinth)ol] 34=o] Qlth. ]
© YA TANA TtaTE SR J4E 51
7Veg ot AA RIS HEA E 5 YRS MR vE
A

2 g4& 71 ukh(Fig. 3 FX)

orz A

A 25 e

7167

olg| Table 12 A
2 728 dHy W 2T THA ‘il AolE
EfaL glom Zbzbo] mlRol= St Adets sl ©
Ao zpolE FUATH

Table 1. Design parameters for experiments

Orifice cross .
Case section arca(A) Orifice length(L)

Front 0.38mm? 135mm

Rear 0.57mm? 67.5mm
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AP=p,—p; ,
2(p; —p,)
o= ——
p( _(71) )
Q=0 =0,=4V=4V, M
Where, p; : Before Pressure of Orifice,

Py : After Pressure of Orifice,
V, : Before Velocity of Orifice,
V, : After Velocity of Orifice,
(), : Before Flow Quantity of Orifice,
(), : After Flow Quantity of Orifice,
A, : Before Area of Orifice,
A, : After Area of Orifice
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(1): before pressure drop,
(2): after pressure drop)
Fig. 2. Pressure of Orifice



A 71E8 8] =2 A Al6d A10E, 2015

2 (H)E5E
W) Z(Rear Labyrinth)2] ©H#o]
(Front Labyrinth)9] Y& R} 31 o
ARsE =7 3k 7}0}7}
e AAH F71E(extra force)—e—

e %7} A Ak w}aw oo

ol—z

@(2219x Uelq e Zet HE Basls Al
fre BUs oe)vs ddel og grEdet
ek QAN FASEEA ()3 2ol 7 5
ik
o@)sl ol N o) kel Thew o] wlro]
AAMA A )= ol8ste] it
Py, v Dy
1 1
2g 7 Zg+hl )
Where, subscript 1: inlet of orifice flow
subscript 2: outlet of orifice flow
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h; : hydraulic loss of fluid according to flow
K, K, : hydraulic loss coefficients of inlet and
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A1sAg @ fluid friction coefficients
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(a) 3d modeling and orifice model of pipe type

(piston seal is removed.)

. Piston Simulation

™ Flow Field

-_
\’ |

anLeIpummey
5 i TECHNICAL COUIEGE

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

B riston simutation

™ Finite Element Modeling

Element Name No. of Node No. of Element

38,791

3D Tetrahedral 156,142
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(c) FEM (node: 38,791, elements: 156,142)
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(d) boundary and load condition
(inlet: 0.3m/s, outlet: opening, flow: Nitrogen gas)

Fig. 4. Simulation preparation of pipe type orifice
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Fig. 5. Velocity distribution of pipe type orifice
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B riston simuation

B Velocity at orifice according to orifice diameter
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(a) Velocity according to orifice diameter
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B riston simutation

B Velocity at orifice according to orifice diameter(Curve fitting)
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(b) Curve fitting of above (a)

Fig. 6. Velocity according to orifice diameter and curve
fitting
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B Velocity distribution according to two orifice
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Fig. 7. Velocity distribution at two orifice
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B Velocity at orifice according to No. of orifice
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Fig. 8. Velocity according to No. of orifice
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Fig. 14. Gas seal cross section
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Table 2. Load calculation of seal parts considering 30 kgf loads (50 inch television weight set-up)

gas spring inner gas seal lip part inner cutting - friction
; . durability
seal spec. pressure weight diameter angle (He-test) force remark
(kgflem”2) (kgf) (2) © (kef)
gas leakage lip cr tion
@20x 236 106 31.17 52 33 occurrence p(Oczogs:le;Z)O
(3EA/10EA) e
lip cross section
D20x I k . . .
20x 8 59.7 16.24 72 35 no gas leakage 1.405 (0.2720cm?)
lip cross section
D20x I . . . E
20x210 382 12.58 9.2 35 no gas leakage 1.45 (0.3292cm?)

* lip part weight: Lip cross section x inner pre.
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