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EXPERIMENTAL STUDY OF SMALL CALIBER
ELECTROTHERMAL CHEMICAL
HYPER-VELOCITY LAUNCHING

Liu Dongyao Zhou Yanhuang Yu Yonggang
(Ballistics Research Lab., Nanjing Univ. of Science and T echnology. Nanjing, 210094)

Abstract: Experimental study of electrothermal-chemical launching taking liquid propellant
as chemical working media in small caliber launching apparatus was performed. In order to adjust-
ing the interior ballistics performance different charge of propellant and mass were utilized. The
projectile was accelerated to a hypervelocity of 2 677 m/s. The match betw een releasing of chemi-
cal energy and discharging power of electric energy was analyzed. It is indicated that the plasma
could augmented the combustion effect of liquid propellant and affected the pressure curve. By the
controlling of plasma jet and loading method of liquid propellant, such as ring-shaped loading of
propellant, could enhanced the match of the interaction between plasma and propellant, increased
the interior ballistics performance.

Subject terms: Electrothermal chemical launching™ , Hypervelocity, Liquid rocket propellant,

Plasma, Interior ballistic performance
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Fig. 1 Schematic of launching apparatus
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Table 1 Results of electrothermal chemical launching

oTTO-1 Charge Film Projectile System Ballistic
No. shape depth velseiey effectiveness effectiveness Remark
/ml /mm ! (m/s) ! % ! %

I 1.5 Ring 0.1 2378 7.2 9.6 *
2 1.5 Ring 0. 05 2370 Tl 9.6 ® o
3 1.5 Ring 0.05 2316 6.8 0.2 * &
4 1.5 Ring 0.05 2321 6.8 0.2 *
5 1.5 Ring 0.05 2677 9.1 12.2

6 1.5 Ring 0.05 2570 8.4 11.2

7 1.5 Ring 0.05 2577 8.4 11.3

8 1.5 Ring 0.1 2402 8.3 11.6

9 2.0 Free 0.1 2076 4.9 6.4 LR
10 2.0 Free 0.1 2058 4.8 6.2 *

&

* — Current leakage * — Pressure leakage
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Fig. 2 Discharge power-time curve Fig. 3 Pressure-time curve
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