ETC 4 > Hefi 2 A U 7z —Br BN A8 & S HEER O KA S TSR TR T T OB RFRIRIE

ETC fi > Hiffizmi U7 BN ATk S
HEAEAT D5 KD 5 RAMAFE S £ T OEH)R I ETE

CERR164E11H308 RS2

BRAE TSR R

BT R
1 sl A G /N
BRARET PR fF
WM T e M

wRaseTER b Il i
MNVECTRRE  F3y SV A1

5w oE R
| &8

H i B ¢ §

Measurement of Delay Time from Propellant Ignition to
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Abstract

A hypervelocity launcher is a necessary equipment for hypervelocity impact tests. We attained muzzle velocity of
7.94 km/s in 28mm/10mm Two-Stage Light Gas Gun (TSLGG) in the conventional. In this study, we propose a

counter impact to improve velocity. It is important to control variation of delay time from propellant ignition to

projectile launch for the counter impact test. Therefore, we developed TSLGG, which Electrothermal-Chemical (ETC)

gun technology is applied to, using mixture of NH,NO;, polyoxymethylene, and Al powder as propellant. In this

paper, we measured projectile velocity, delay time, current profile and discharge voltage profile in the present TSLGG

and discussed feasibility of control of variation of the delay time.
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Table-1 Parameter and performance of TSLGG in KIT

Pump tube Launch tube
Size Total Max .
of length Bore | Length| Bore |Length| velocity Driver
TSLGG gas
[m] [mm] | [m mm m] | [km/s]
Middle 12 28 2.4 10 1.7 7.94 H,
Large 14 60 3.1 14 26 6.16 He
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Fig.-6 Current profile of 10 kJ condenser bank
(discharge only)

Table-2 Design parameter of ETC TSLGG

Cartnidge Pump tube | Taper | Launch tube | Total
Bore | Length | Bore [Length| deg | Bore |Length|length
[mm]] [m] [{mm]| [m] | [deg] | [mm]] [m] | [m]

22 85 20 825 4 5 830 2.5

Table-3 Operational parameter

Diaphragm

Mass of | Mass of Chipping Imt:lefsl:larreged Mass of
Plopellant [ Piston |Thickness Load of Helium Gas Projectile
[g] [g] [mm] IN] [MPa] [g]

12 25.5+0.5 1.5 0.56 0.55 0.2%0.01
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Table-4 Experiment result 1

Experiment No. 1 2 3 4 5
Velocity (km/s)|  3.49 710 375 391 717
Delay Time (ms} 2.51 2.47 2.40 2.34 2.44
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(b) Discharge voltage profiles

Fig.-7 Current and discharge voltage profiles

Table-5 Experiment result 2

Experiment| Velocity Delay time | Peak current | Peak voltage l?il::t:ie
No. (kmy/s) (ms) (kA) kV) (
1 3.49 2.51 20.00 6.60 313
4 3.91 2.34 22.86 7.18 278
5 4.17 2.44 23.13 7.16 303
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