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A Combination Study on the Elevation Motion Friction Compensation
Parameters in Gas Spring (1)
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Abstract In this study, factor analysis was performed to reduce the friction in the elevation motion of a stand for
a 50-inchtelevision. Pipe type cross-section control was used for accurate positioning control of the piston rod. The
pipe type was also compared with a labyrinth-type crosssection for the orifice. The frictional force was then reduced
using gas seal lip technology. Specifications were chosen, and a volume compensation experiment was carried out
using an apparatus for compensating the volume of the cylinder, which is compressed by the volume of the piston
rod. Based on CAE and experimental considerations, the labyrinth-type orifice is preferred for reducing friction. For
the gas seal lip technology, outer and inner diameters of $20 and ¢8 for the hollow rod were more appropriate when
assuming the weight of a 50-inch television to be 30kgf. The third is that the result of total consideration in stability
problem and performance of volume compensation for specification decision and volume compensation experiment is
determined the final speculation of hollow rod ?8x?4 and riveting system. The last is that the labyrinth orifice is not
founded that of the @0.4~0.6 orifice both tests on 300 mm intervals.

Keywords : Elevation, Friction, Gas seal lip, Hollow rod, Labyrinth type, Orifice, Piston, Pipe type
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Fig. 1. Schematic diagram of piston package
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Fig. 3. Piston rod schematic diagram
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(a) 3d modeling and orifice model of pipe type

(b) flow field: bottom @1.0x2, top @0.4x1
Fig. 4. 3D Modeling and flow field

Fig. 5 ZAAxA 9 3sx21& IAS 3oy

Table 19 o]¢} I3 {3 AHRE FA St Uk

Fig. 5. Boundary and loading condition
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Table 1. Finite element analysis

Finite Element 3D tetrahedral
element No. of node 38,791
modeling No. of element 156,142
Boundary inlet 0.3m/s
& loading outlet Opening
condition flow nitrogen gas

Fig. 68 J|2EoA Bashs Aa7lAle] 45 $2

£ UEhdl Aot
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Table 2. Load calculation of seal parts considering 30kgf loads(50 inch television weight set-up)

gas spring gas seal rip part inner cutting e friction
. . . durability
seal spec. inner pressure weight diameter angle (He-test) force remark
(kgf/em"2) (kef) (9) ) (kef)
gas leakage lip cross
d20x 56 106 31.17 5.2 33 occurrence - section
(3EA/10EA) (0.2941cm?)
lip cross
220x28 59.7 16.24 7.2 35 no gas leakage 1.405 section
(0.2720cm?)
lip cross
Z20x2510 38.2 12.58 9.2 35 no gas leakage 1.45 section
(0.3292cnv?)

* lip part weight: Lip cross section x inner pre
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Fig. 18. The volume calibration of developed hollow
piston rod (210-36)
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Fig. 19. The hollow piston rod (Z10-J8)
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Fig. 20. The hollow piston rod (&8-24)
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Fig. 22, Riveting part of the hollow piston rod ($p8-(p4)
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Table 3. Comparison pipe orifice and labyrinth orifice

220l = slip up/down AAto] TAEIY oL nj2Y o
2y 20 A9E 2904~006 S2IAoME slip
up/down@ o] e WAeHA] skt wpebs vz
Selyag whd Aol AAHIT

8. 2

50914 o ’de] thg ©ev]d Ae=9] Elevation 5
2 BAANTNE Tk AR By 1A AR i)
A HA, AHstE D AR ZE Aol A3 By v
gol eojvs o vlas AAskla, F WA, Se
=o) gt 7k A 24 7l ATekla, Al A,
2E RES ) B Al disl dretsior, vl W
A w4, vzl g HA ke v 2 A
sl Aol ohEat 2 AdE 2A HTh

LB oevlze 49 oelv)se] A7 we W
5HE 02904 107 TRl Fol o) AT
s 1928 Qg 5 Atk H79 WE F

& fgel FAT FEYSE wAste] 4Al
A Aot Bk Ak
2. B9 eewzgl 470 0

3} A 29 st

SO DK
3} Z1efaL EAbge
AEd ol Ao AE y=19.155z" %ol A A
oM y=4.04992 B om A Q3|
of et e A AXSAT A E

o] °%F20% L& ol LAt e & 3

s
o,
1

il

v}

o] 4

3 ML
¥ oo

o

method

development applications

results remark

1.pipe orifice

up / down observation

-Different from the outer diameter of the
orifice used to produce a gas spring as the
piston apply, topped with objects on the
ground and perpendicular to ground 30Kg slip

-Found slip uwp / down
phenomenon of the

@0.4~21.0 orifice tests on
300mm intervals from all
orifices

2.]labyrinth orifice

-piston fixed specification

-To review and modify the cross sectional | phenomenon in the @0.4~@0.6
area and length, and the orifice diameter of | orifice
the orifice labyrinth piston development of the test results,

-Not found any slip up / down

300mm intervals
-orifice fixed spec.
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