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Fig.1 Structure of ®100/30mm two stage light gas gun
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Tab.1 Velocity and kinetic energy of the piston when propelled by 20MPa Nitrogen

AERM(em®) | RERKEM | HEFE (ke | HEEE(m/s) | HEGEMD
3 539 0. 436
15
12 339 0. 690
0.1
3 572 0. 491
20
12 368 0.813
3 543 0. 442
15
12 351 0.739
0.2
3 578 0.501
20
12 381 0.871
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Tab. 2 Theoretical velocity and gas pressure in high pressure vessel of ©100/30mm gas gun when propelled by Nitrogen

WMALFR () | KHEKEm) | WS EMPa) | iFZEEE (m/s) W3 (m/s) K E WK (MPa)
15 279 2052 92
6 20 320 2516 163
25 354 2927 254
100
15 279 2216 92
7 20 320 2698 163
25 354 3111 254
15 279 1086 139
6 20 320 1302 253
25 354 1478 399
400
15 279 1126 139
7 20 320 1339 253
25 354 1513 399
400
A AR b
L ewum\. _m%
1000
40
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BALERE (ns) MR (ns)
(a) 100 g AL, (b) 400 g A,

K 2 25MPa &S99 ©100/30mm & H S HCE T R
Fig. 2 Changing process of ®100/30mm two stage gas gun’s experiment parameter when propelled by 25MPa
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Fig. 3 Structure of junction among pump tube, high pressure vessel and launch tube
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Fig. 4 Diaphragm Fig. 5 Structure of piston
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Tab. 3 Data of the ®100/30mm two stage light gas gun’s testing experiment

e T
s ) A ] SN 3
i~ % FE L SERN HKERN (m/s)
M(kg) m(g) P,/N,(MPa) | P,/H,(MPa)
1% 12 100 8 0.3 1538
2% 12 100 15 0.3 2408
3% 12 100 15 0.3 2420
4% 12 100 22 0.3 2811
5% 12 100 21 0.3 3005
6% 12 400 20 0.3 1520
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Tab.4 Data of 100mm one stage light gas gun’s testing experiment

%0 3 8 -
ETRS) - S 5 (/)
FE M(kg) KZEET P,(MPa)
7 1 15, N, 692
8% 1 15, N, 695
9% 1 22, He 1157
10% 20 20, He 349
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Fig. 6 The two projectiles used on two stage light gas gun

(having contained the sabot, whose weight is 400g or 100g respectively)
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Fig. 7 Velocity’s waveform and impact fracture in the target in the sixth experiment
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Fig.8 The two projectiles used on one stage light gas gun (whose weight is 1kg or 20kg respectively)
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Fig. 9 Velocity’s waveform and impact fracture in the target in the sixth experiment
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Fig. 10 The cut-and-try projectile used on one stage light gas gun
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Fig. 11 The cut-and-try projectile used on two stage light gas gun

7 it

AR R R HE A B R E RS R SR AR P A A0S R R T K
BIRE M A R B rh R B A REIL T R S ohli O . LI R X RMERIT A, e AR,

HETZMAE — RS E W 20kg WALIK S F] 349m/s, 1kg IR F] 1157m/s, 1FN RS
CFF 100g #ALIK B E] 3005m/s, 400g FHALIK B %] 1520m/s,

ZH B B HE ) R A AT AW T, R R TS ALY IR e TR R 5 4 L i O L B AN TR IR g
LB ARWF TR R — 2 TARE AN,

S Uk

i

[1] Seigel A E. The theory of high speed gas guns [R]. AD-475660, 1965:10—11.

(2] #F, X7, N s v 2= M. TR 2F 4L, 1999:196 (Xue Bingye, Liu Xinsheng. Applied Elastic-
plastic Mechanics[ M]. Publishing Company of Tsinghua University 1999:196(in Chinese))

[3] #RMRFE. 57-10 MY ILBIT[R]. V6% . AL R BFSEr. 2001:1—3 (Lin Junde. Physical Design of 57-10



338 D N (2010 4F) 55 25 35

two-stage Light Gas Gun[R]. Northwest Institute of Nuclear Technology, 2001:1—3(in Chinese))

(4] skfEE. HAESKRIKRE —HBRWPFRIIR]. V9% Wb 8 RBFFEHT, 2004:14—18 (Zhang Dezhi. Development
of a New Type Gas-Driven two-stage Light Gas Gun[R]. Northwest Institute of Nuclear Technology, 2004 :14—18
(in Chinese))

[5] MRMRf. 48 k 250K sh R SM L& H S BT B ES wid E, 1995,15(3):229— 240 (Lin Junde. A Analysis
of Launching Parametrs for a two Stage Light Gas Gun not Driven by Powder. Explosion and Shock Waves, 1995,
15(3):229—240(in Chinese))

On the Development of a ®100/30mm-Caliber
Gas-driven Two-stage Light Gas Gun

ZHU Yu-rong, ZHANG Xiang-rong, SHAO Xian-zhong,

LIU Guan-lan, TAN Shu-shun, JING Ji-yong
(Northwest Institute of Nuclear Technology, Xi’an 710024, China)

Abstract: ®100/30mm-caliber two stage light gas gun is mainly used in high velocity and hypervelocity
impact experiments in the area such as dynamic performance of materials subjected to high strain rate
and damage mechanism of kinds of target shot by EFP (Explosively Formed Projectile), PELE
(Penetrator with Enhanced Lateral Efficiency) and pole of several segments and so on. The device is
made up of a 100mm-caliber compressed gas gun as the first-stage drive and a 30mm-caliber launch
tube, which can be disassembled, so it can be used as a one-stage or a two-stage light-gas gun. This
article mainly presented not only the machinery design of the device’s key parts such as high pressure
vessel, launch tube, diaphragm and piston, but also adjusting method and some experiments as its
application. Now, when the gas gun is used as a one stage light gas gun, it can propel an 20kg
projectile to a velocity of 349m/s or propel an 1kg projectile to a velocity of 1157m/s; when it is used
as a two stage light gas gun. it can propel an 100g projectile to a velocity of 3005m/s or propel an 400g
projectile to a velocity of 1520m/s.

Keywords: two stage light gas gun; high velocity impact; machinery design



