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Experimental Study on a Two-Stage Light-Gas Gun

Jung Keun Lee* - Heuy Dong Kim**' - Ja Ye Koo***

ABSTRACT

Light gas guns have a large number of applications in various fields of engineering. A two-stage
light-gas gun can produce an extremely high pressure in a very short interval of time. In general, the
two-stage light-gas gun is made up of a high pressure tube, a compression tube and a launch tube,
each stage being separated by diaphragms. This can be employed efficiently in the application of
ultra-high pressure liquid jets. In the present study, experiments are carried out to investigate the
projectile velocity and pressure behavior in the tubes according to the pressure changes at the frist
diaphragm opening. In the present study result was found that the rupture pressure of the first

diaphragm has a dominant influence on piston acceleration.
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Fig. 1 Schematic of two-stage light-gas gun



12 052 - 2

SIRER R PR O

B AFdNE Ardues b FRe @
¢ A3t A1Aeto] BetEle e s
A1 At Table 16 A9t 2188 &9 AFE&
eIt W2 R @ dge
RE Aol 293 AL AsAT A2
2 PEL T AW AHEse], A1zvte) s
2 (Po) -2 WA AT

Table 1. Condition of diaphragm
vt A1 2} A| 272 =}
PP2900
A2
FLP100 FLP100
( OHP Film )
CG6000

(b)

(a) Piston (o) Projectile
Fig. 3 Free piston and projectile

Laser sheet Laser sheet

Projectlie

0.8m

0sc1110scope

Fig. 4 Schematic of projectile velocity measurement
system

el AN A 3R
2E2 Fig. 3(a)¢h #o] ZHI#E = Ao A
Hlom, dPdM= ko] 820 gl A &
skt o] J2ES AlYe Ze]7F 100 mm, 9]
742 60 mme|ty. 1E]3 Fig. 3(b)e A=
M.C Nylon AA= AFL 6 golH, Ho|= 37
mm, 9|72 15 mmo|th. TALAI TARA 9] 7

—

YHAE st WA Y 9w wrYL R
71—0}.0:1];]_

28 FrhaFel FEA A4 peen ges
g 2437 A8 264 A7haFe 7 9iHel

212 Al A (XT-190-1000A) S A X3ttt 234l of
A A1Aste] et AFe] wsiE 28]
A% AANE Fig 101 =AG wish o, zﬂla
sholl QIRE AAQ Pl AR s o, W

T A3 A A
EAIAIE /‘]'“9‘0}915} WARA o] &
71998k A WA oA AAM= ‘?—i/‘]'yjf
Tube)d] T4 02 m Eojzl -.4

H
—n
E
2
i)
o,
)
&
_>L

pP
P
E
&

Eo = ‘C‘E"/\}ZU} 27H,] a]o];q AXE =348}
cd ZEge AE HJERr23za S5y

Axpetgnt A o] £EZA A BAFE <

AE WRAPE Bikel Wson, e 3
% o4 BAE o83 AT A% £20% 3
=9 S FASAT

Ao Mg aHZEL g
of Agstgom, Pste] Anyge ety 9



H14# H|4& 2010, 8. 26 HItAEO ofst A€y A7 13
3 PE FAbestst . At ProllA kg2 FAS A A, A2
Figure 5= Pogte] ®Wgtol| ©E P37} P9 ¢ Auto] HutEl= #3F FA I EASt 3
HH3lE etz o d7)oM Py e 7 F2 AFSA HY, A FeEE SESHA
Z1e A A1Aee] FHEE G, P, mae A Hoh o]2 13ty HIAMAIE 7hEEW, AL
2A49o] Bt He A 4Y, 2 Py mae Su| R FEI FATY R = AFE OA
A2Z4to] mutE & @AY ZEsi= Ha HAtsle] Py, ma® FE FEE SAATA E
Adeoltt o S Pt EE5E A AT A s

al
& ARYFoR &N HH, steE
Ee g5 g ZAY #E 99D ¢He
o A2Ave gtz A1Zete] Bhutae)
A2ES TEMA HE2E, POl ZHE 48
e agezRy F4 ke AL % 5
itk 1 F A2Ae] saHw, 459 PO
7 T T T
as
&
0 .
0.00 0.05 0.10 0.15 0.20
Time, sec
(@) Po=7.20 bar
4 T T T T
Pl
sl «— Py max
SR

0 - 1 1 1
0.00 0.02 0.04 0.06 0.08
Time, sec
(c) Py=16.66 bar

‘:}G Flg Soﬂ q-ﬂ—‘{ﬂ H]—S’—}— 7'5]‘-01 Pl/ maxs”}' Pllr max
o] A7t AL ATy, T Py mat P, mand
AIZE A S AT,2 A 9Jstod, Fig. 8o o8ttt

P/P,

0.00 0.02 0.04 0.06 0.08 0.10 0.12

Time, sec

(b) Po=11.53 bar

S 2 B
[
n\-
1
0 (- i 1 1
0.00 0.02 0.04 0.06 0.08
Time, sec
(d) Po=19.7 bar

Fig. 5 Pressure-time curve
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Fig. 8 Shock wave reflection time
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Fig. 9 Shock wave reflection vs Py
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