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Fig. 1 The structure of three-stage compressed-gas gun
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Table 1 The difference between launching projects on 57-25-10 three-stage gas gun
and 57-37-10 three-stage gas gun
d/mm M/g pi/MPa  p,/MPa u,/(m/s) x/mm ps/MPa p/MPa u/(m/s)
0. 25 713 38 2.0 137 8977
15 0. 30 705 35 1.4 90 8 098
0. 35 698 31 1.0 67 7 383
37 250
0. 25 783 39 3.6 225 10 037
18 0. 30 775 38 2.5 140 9 097
0. 35 768 36 1.8 96 8 337
0. 25 696 40 2.0 198 9196
15 0. 30 689 41 1.4 133 8 353
0. 35 682 42 1.0 97 7 697
25 100
0. 25 763 37 4.2 344 10 482
18 0. 30 756 39 2.8 219 9 549
0. 35 750 41 2.0 152 8 798
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Fig. 3 The changing course of parameters on 57-37-10 three-stage gas gun
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(a) Whole three stage (b) Third stage
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Fig. 7 The 57-37-10 compressed-gas gun
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Table 2 The velocities of projects launching on 57-37-10 three-stage gas gun and on 57-10 two-stage gas gun

S pn/MPa b,/ MPa m/g u./(m/s) T/K
10.0 0. 100 0.74 4970 2 500

10.0 0. 100 0.98 5070 2510

15.0 0. 100 1.02 5950 3230

15.0 0.120 0. 69 6 320 2 810

57-10 — 4 15.0 0. 085 0.73 7 310 3670
(2.5 m EHE 18.0 0. 100 0. 69 7010 3620
18.0 0. 100 0.70 7 080 3620

21. 4 0. 085 0.73 7 310 4 600

21.4 0. 085 0.78 7 350 4 600

28.0 0. 085 0.73 7 420 5 400

12.1 0. 085 0.67 6 030 2 828

57-10 %M 14. 8 0. 085 0.67 6 450 3213
(4 m EHE) 14. 8 0. 085 0.48 6 720 3227
15.0 0. 085 0.47 7 130 3250

10.0 0. 200 0. 46 6 000 1 860

10.0 0. 200 0. 46 5 900 1 860

12.0 0. 200 0.41 6 520 2 260

15.0 0. 300 0.41 7 025 3330

57-37-10 =40 15.0 0. 300 0.41 7 350 3330
(4 m K 15.0 0. 300 0.41 7 560 3330
16.0 0. 320 0.42 7 690 3057

18.0 0. 320 0.42 7 990 3767

19.8 0. 320 0.42 8 090 4079

16.0 0. 350 0.41 7 730 3100
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Fig. 8 The pistons and diaphragms after launching and the crater produced by impact of projectile
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The technique of three-stage compressed-gas gun
for hypervelocity impact”

LIN Jun-de, ZHANG Xiang-rong, ZHU Yu-rong, LIU Wen-xiang
(Northwest Institute of Nuclear Technology ., Xi’an 710024, Shaanxi, China)

Abstract: The background of developing three-stage gas gun technique driven by compressed-nitrogen
for launching 8 km/s projectiles was presented. The effects of substituting a two-stage compressed-
gas gun with a three-stage compressed-gas gun on elevating projectiles velocity were briefly de-
scribled. The relationship between the driving pressure, the initial pressure of pump tube and the load
of the pressure chamber were dissussed for the 57-37-10 three-stage gas gun. Some progress on devel-
oping the 57-37-10 three-stage gas gun was shown.

Key words: mechanics of explosion; high speed impact; launching technique; three-stage compressed-

gas gun
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