=N PR W) A 127 A11%1995. 11
EH:B Journal of the Korean Society of Precision Engineering Vol.12. No.11. November. 1995.

AR FHEA 30 2 PEEHAT

TR I AN I - BRI B

A Study on Charging and Discharging Characteristics of
Variable Volume with Compressed Air

Dong-Soo Kim* Hyoung-Eui Kim* Jae-Bum Park** Bo-Sig Kang* Baek-Ju Sung®

ABSTRACT

Pneumatic System has been mainly used as main equipment for actuation and control
of fluid force in manufacturing industry. For velocity control of piston, meter-out
restriction method is used in many cases. In this systems, meter-out restriction method is
adopted for analysing the Dynamic Characteristics of Charging and Discharging Process
which is Variable Volume Chamber. Experiments has been conducted for different supply
pressure condition. As a experimental result, charge side chamber pressure rises to sup-
ply pressure rapidily and discharge side chdmber pressure decreases. Also, When the air
in the cylinder is discharged, temperature of air decreases steeply. Restriction of the
Cylinder sometimes freeze and it dose not function.The result will be useful for the
analysis of pneumatic system.
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Fig. 1 Pneumatic Cylinder Model for Variable Vol-
ume Chamber.
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Table 1. Specification of Experimental apparatus

e k] AL ok Maker
FHUH [ Range:200-5008s1 Digeee() |
+ Accuracy:-H-Y0.5%
R + Stroke:650mm
1] « Nonlinearity:0.005% Temposonic(3)
LA +H in:0.02mm
A a Hataa + Capacity:2000lbs Transducer
« Hysteresin:0.1% Technigque(5F)
5 + Thermo-couple Cm‘é)_
v AN + K-Type
« Accurscy:+(-)0_5%
w34 » Output Voltage:0-5V Sponsler(5F)
- Flow Range:1800(/min)
» Frequoncy:0.25%
x| + Gain Range:1000 CALEX(F:)
+ Nonlinearity: {001 %
714 | - 80x 500 KIMM
271 » Preasure Range:
A]d g 1.5-9 9bar CKD(E)
« Valtage:AC110V
o] gl ADNR%7 | . 12buLAID 16CHD/A2CH | ADVANTECH(Z)
wejet ling Rate:100KHz
)2 HHE + Vectra 486/660 HEWLET |
PACHARD(3Y)




A &R37] A 4dd =i detd 344
MNE AR

E a7 49 298 Fyxo|m¥He] HAWLE
AAAA 457 93, 48 27|24& 4 9
3 z=29 43 fkg/cm’2 A AZEFE, 1/0
Port®] 452 &dlcolE WHE /A7 W
2 A3 ofefe} Zo] At}

(1)&74¥

dUdgEeze) 4EE ekef/em’z2 FANNE F
7IEE o] o BE FFAA HAY =g FF
&4¥ 6kgf/cm*E 7@t ol 2=&9 HEFH =
29 2H 2 FAd o] FojAT,

Q)44

A9 =29 4YE 6kef/cm’E FANDE 7
ZIgEd o2 B AFAA LU RzEd FF

=

129

AEF-AF9 - FAY - AR - A9 F
AR SUPPLY -
i ®
Salenod -
Valve :
[+"] Qe E ’ 5
=T 2 =
- E - =2
¥ ig ontrol Valve = f
W . ? @z
= B é €p,0 1.0 2.4 3.0 4.0 50 6.0 7.0 8.0
= Pressure [Kg,/cm ]
Cadl
e — — /“7 S Fig. 3 Pressure Sensor Calibration Curve
Fig. 2 Schematic of Experimental apparatus ian
110
A" AolAgkE vlaste Fig, 3% o] 2 sct. p [ ‘§§ A
s 89 534 94X 2 SEAAE velyel 3 s & i
gH2g faE A 30 = f2E2cE 2% =]
@ ]
10mm¥ 7107, AdE zAag. ==
REEF L A E AaEe A8 ¢ de AE 00 L0 B0 3.0 40 50 2.0 7.0
52 22 ARY ¥ 2 ARe 53¢ 7S5z A4 Sigoal [olt] ——=
=92 H= \3 3 i
=2 344 (Load Cell)Areel 7Halo] Fig.4 9 2 Fig. 4 Load Cell Calibration Curve
o] ANE ZAsH.
2544 E Themocouple-K¥ o2 HEon, 4 o
He Agrg foenAd A dgaisd Yo 13 —
%, 2EE AN BdsPAN 2 2xA E3W 3l
_ _ . = ' 40
s ANl 83E 33 WHOE Fig 5% 2 o =T
AN L% 712715 49 & 20 i
&2 =
2.0
16
3.3 Agub 0.05.0 10 1[5 20 25 30 35 40 45 30 53 60
49y e 37 % 9349 9Y. L2E A% fenperature {701

Fig. 5 Temperature Sensor Calibration Curve

4¥ 6kef/cm’E 719h, o) I=Fe] L& Z=
Z9] 27L& BAY o] FolAt

ol e 2 9 W& d¥whdos vhed e oY
g z27o2 AYPFA},

HEFLEE

248 & 44 dkgf/em®, Skgf/cm®. 6kgf/ cm’
2 dgsignh

(BHR e ek

Rl HAE Y2EREEY 5 ARG F
Radd wAg, ¥2E2T BahdA (Load Cell)
< 233 Car AA o] 40kefdd = 30kgfe) #
g kel H&3 & Rt T0kgf, 100kgfLd,
B3} st3 Wt vhe} 4@t



=42 2EE R #1298 4112 (19959 114)

E Ao 3¢ FdcolugBe) 7% PCL-
8189) 1/0 PortolM 5Voltd] ExA AEE Lol
(SSR)el Byl £#wo]=E On, OffNZASH, HAF
geo) ylie Aouie Algdach &4 AxFd 99
2 dolelgk Ae A/Dﬁﬁb og] ¢o] EAF ¢
NAoz RAMd| AFstel 28sis e AHEa
on, 1Add) 2% ga8a doleld: & 23004 3=
9 AARET 4& F AU

4. HE dnt o 17

¥ Qe J2EF7 (e $0mm), FEAEE 92
¥ A7 10mm)dA A8FE Aelw, 7pAAR
AAEA 25119 FF ¢¥ 6kef/em’E 7HEIEE
o, SHASE 294 Fig.6. 7, $%/ Fig.8.9 %
Ze A3 4.

1EAA3

AR ¥els £rgoA BE uhel Zo| Ha
Eo] ogre ok).829 A7HEEE AT ANeH,
£EMsls 4Ty 2EAGe] dojitt

ox gapr)e 2aA et A5HE € F U

(2)& a4

2B WY STl Bz vpsh go] A
2o g9 o 1.229 AZLHE A& F UAReH,
&% W= o 6T 2% o] Lot

ol &g WEA Lk ANTE ¢ 5 AL

Fig. 6. 7. 8, 9o 7piald Ax &4 2,511
A9 FRLedEE HEART $A70e] %40 .45
w3t

webd, ZPAAAe 3 2 BEAYAA FAHE
o] HaRAYT WE $HENS 7HAdE S ¢
s 9t} oj4e ARERE RA¥A4E 7H 37
of Ady 2 TR YEE 44 & o, W&
2ot G Fol AAstdor dke AdE 4§ AR

h 2 E
&2 27 9 FEAFA PEAARS FE4A
% 2AHEE ANE 2% e 22 ZES AUt
) 4227 2204 g B 2EHsE o
c2 Assigen BHEAe -6rR el ol
B&A $E8R02 A3 Y771 %] At

B0 0o
T8 (L]

b C¥ ]

180
1
2l

o0 1000 1600 me
{mmmc)
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