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A study on the cross section in pipe type orifice of suitable piston rod
moving in gas spring elevation working

Jeong-Ick Lee"

lDept. of Mechanical Design, Division of Mechanical Engineering,
INHA Technical College, Incheon, Korea
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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.
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Fig. 1. Schematic diagram of piston package
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Table 1. Design parameters for experiments
Orifice cross .
Case section arca(A) Orifice length(L)
Front 0.38mm? 135mm
Rear 0.57mm* 67.5mm
222 22|DA DAE SEO| £ X|0{4]
EFe AT AR e A ()3 2k
AP=p —p,,
2(101 _P2)
VYQ = A b
(22
PP
VW 1
Q=0 =@ 4,4, 1)
Were, p; : Before Pressure of Orifice,
po @ After Pressure of Orifice,
V, . After Velocity of Orifice,

@)
@y
A,
Ay

: Before Flow Quantity of Orifice,
: After Flow Quantity of Orifice,
: Before Area of Orifice,

: After Area of Orifice
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(2)

((1): before pressure drop, (2): after pressure drop)
Fig. 2. Pressure of Orifice

<k 4= it} Table 1.3} 70| Rear Labyrmth«] WA o]
Front Labyrinth®] ©HA BT} 31 o= Al BT}
J Al FEZeHE 3 gt %]'33.7&3]'7} a9 255
o 7]-6H A= 2 AAY F71E(extra force)E

7ol W7k AXA Ak, weba v
Fege e BAT a;—‘;— G ﬁ]sﬂoko}: 2
= Q1%

FrEAbele e _LEM

Holrt, T1”eA () (2 )%— 5

Tdsta eglv 2 T 9% oFE syt dAshe

QAAAA Y FAEEE A () Z2o] F+3 4 o
QT oA gEshE th

AA71 2 ()& o] &3to] Fett

P, Y2 Py U
r 2g_ r—’_2g+h2 2)

Where, subscript 1 : inlet of orifice flow
subscript 2 : outlet of orifice flow
h = KV2+KV2 A\h Wyl
1T Mg g 279 g 1?% 21_25 3)

h; : hydraulic loss of fluid according to flow
K, K, : hydraulic loss coefficients of inlet and
outlet of flow

: fluid friction coefficients

A1 A
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Fig. 3. Schematic diagram of piston package

P 2 AlY e v o, S T2
3| olstrh= AL fellA ojn] dF3IAIL 9 L
92 F2E E&H0R ARRS] fiste] 7HH 9 aE
T25 ks Wtk e vlad hdete] Fig. 3.
9} o] M AE Zro| YAE QiR 2t FRE A

Asle] A&(Fig. 4.), AN (Fig. 5.) A2 &5 Wkl
2} v 2Eo] fEste dEjoln FJ2E ¢k F oA
(washer)7} 7}29] o] 5425 s F& TS Ik

2,23 22|O|A DAE ASIXIE U TV HE

Fig. 4.5 %45 Al J2E9] 9AE Y= 182
2A 45 A I 2E ZEE § Wgo R oFsia v~
EL 79 wpze] okl fx|gt) &, w2l 9

= Labyrinthg &3]

OJXJ Ale] FAE $1x
2 Yehle ago g JAE 2= ofgiigo g o
Fotal F2ES 9 el AE et vaE
9] Front LabyrinthE Esto] #-g3-t}, o]¢} Zo] 3~
T2 o] e oa) k5t AlgAle] 9147} o
an 74z} Agete b Aete ol 3] mlRo|
93 27 243} Fig. 6.& TVl 3-E% Elevation
e BoFaL glrk



A7 &85 =24 A6 A1E, 2015

Piston
o

P
>

O-ring

T Piston Rod

Fig. 4. Piston location at compression
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Fig. 6. Operation of Elevation
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(b) 3d CAD of pipe type orifice
Fig. 7. Pipe type orifice

Cylinder(inner:20Pai, outer:22Pai)
(force on cross section ared of piston
Piston rod(8pai) Rodguide exceptrod cross sectionarea)
\ F2 P[IS(OH F1
(reaction force}

N

(pressure(kgflcm'2)
\
Gas seal T

|

F1=AP 3 A . ’
F2=(A-B)'P (cross section area(cross section area of cylinder)
F=F1.F2 of pistonrod)

—A P -A*P+BP

R_ actlon force is decided on cross section area of piston rod.
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Fig. 8. Piston rod schematic diagram
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. Piston Simulation

= 3-D Model

-
Orifice Hole @0.4

Piston Seal Removal

AnloPuMEeYy
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(a) 3d modeling and orifice model of pipe type
(piston seal is removed.)

. Piston Simulation

™ Flow Field

-)‘w
A |

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

™ Finite Element Modeling

Element Name m No. of Element

3D Tetrahedral 38,791 156,142

AnLoIFumEcL
AEV i OO coLLicE

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

B ristonsimuiation

® Boundary & Loading Condition

outlet | __Fow |
0.3m/s Opening Nitregen Gas

Zn eI pmmo
“E i TN COUEGE

(d) boundary and load condition
(inlet: 0.3m/s, outlet: opening, flow: Nitrogen gas)
Fig. 9. Simulation preparation of pipe type orifice
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. Piston Simulation

= Velocity at orifice according to orifice diameter
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&

&

Velocity(Normalization)
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Orifice diameter(mm)
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Fig. 10. Velocity distribution of pipe type orifice (one
orifice)
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(a) Velocity according to orifice diameter

. Piston Simulation

= velocity at orifice according to orifice diameter(Curve fitting)
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2
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(b) Curve fitting of above (a)

Fig. 11. Velocity according to orifice diameter and curve
fitting

B riston simutation

B Velocity distribution according to two orifice
1
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Fig. 12. Velocity distribution at two orifice

HA o ABe NS Fol 2elv) s 97 g
TS & £ Sl3n BANE ST £ A 5
A% f5371 dojutke Ade



7} 22 ¥ Elevation

] A

YAE ZE gAY0) $E oFmA thee] e AT

. Piston Simulation

= Velocity at orifice according to No. of orifice
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Fig. 13. Velocity according to No. of orifice
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(a) Experimental test equipment
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(b) Velocity according to orifice diameter and curve fitting of data
Fig. 14. Experimental test of velocity according to orifice
diameter and curve fitting
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Fig. 16. Labyrinth type orifice piston
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