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Fig.1 Pulse forming network

1—self coupled transformer, 2—isolation transformer, 3—AC
voltage meter, 4—boost transformer, 5—DC voltage meter,
6—capacitor group, 7—plasma generator, 8—discharge
switch, 9—discharge trigger, 10—damping resistor, 11—char-

ging current meter, 12—current limiting resistor, 13—rectifier

-

a. schematic diagram
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Fig.2 Plasma generator and liquid chamber

b. photograph

1—Iliquid chamber, 2—nozzle, 3—connection head, 4—met-
al case, 5—insulator, 6—anode, 7—capillary, 8—electric ex-

ploding wire, 9—diaphragm ( cathode)

CHINESE JOURNAL OF ENERGETIC MATERIALS

73 mm, N 6 mm R R MR, R IE 221
PR AR o IR EE SR U 9% 55 B A i i R el O
%ﬁﬂﬁ%%ﬁﬂ%ﬁﬁ%@%ﬁ%%ﬁéﬁ S
FHIKAE R AR A T o 55 85 33 I 5 W AR A T3 AH B A
o 2% FASTCAM—uItlma APX B R 1E R gk 47id
S FAFEM AR 3000 W /s,

3 EWHERKITIR

3.1 ERENFRBOT BT EMFE

Sue kAR Bk oh D R PR BRI R TS R R
A 2SI A, FRRR KR 22 R T B T 4 TR A B AR e
Tl 6 G 4 BE TH SR S AR ISR B TR IR G, 2 H
3 8 o 0 RSP T 0, 5 S O R, A I
IR AR S SR A BAEH . 5256 i i i
JE Uc 2 3000 V, Wi A% d, 2 mm,

Ik e 45 S - S I A VR A BT P R T R O 25 Ak 5
W 3 s SEEETE] €25 0 ~20 ms ()5 51 1 R ik 17
£ 534 o T e BT i = P R A B AR Y
TR, 2 TR A T 32 B WA S A . ME
AT DLA DR AR S S 5 T AR A
MEWmﬁmTwwfﬁzm?mﬁgﬁﬁﬁwmﬁ
5 SAEH , Taylor 25 B8 A9 R IS HE WY 5 0
BRWEAT . 29 Tms BYIF AR, 25 1 TS0 5 — R,

24 ms FEWEH M, A7 ms BIH =%, PEIE
sl YR H AR R, O FLAR a7 A A 1K B PR
55 BET LU, A2 3 BE i R S R

lllllm

10ms 11ms 12ms 13ms

14ms 15ms 16ms 17ms 18ms 19ms 20ms

B3 ko &5 B T A A BT B R R A i AR 1A

Fig.3 Evolution process of pulsed plasma jet in liquid medium
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Fig.4 Change curves in axial displacement and volume of

Taylor cavity with time
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Table 1 Parameter values of experiential formula of changes

in the volume of Taylor cavity with time

fitting

parameter b ¢ A B @ @

value 95.51 -97.64 10.82 36.95 7.07 0.47 3.66
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Table 2 Structure size of liquid chamber

structure size/mm

No. type

D, t, D, L, D, Ly D, I,
1 three steps 18 30 30 30 42 38 - -
2 four steps 18 20 30 20 42 20 54 38
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Fig.5 Change curves in axial displacement and volume of

Taylor cavity at different liquid chamber boundary shape
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Taylor cavity at different nozzle diameter
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Measurement and Analysis of Expansion Characteristics of Pulsed Plasma Jet in Liquid Medium

LIU Yi', YU Yong-gang' , MANG Shan-shan’
(1. School of Energy and Power Engineering, NUST, Nanjing 210094, China; 2. School of Science, NUST, Nanjing 210094, China)

Abstract: To deeply understand the combustion and propulsion mechanism in liquid propellant electrothermal chemical gun, an
experiment device was designed. The expansion process of injecting the pulsed plasma jet into the liquid medium was observed by
a high-speed video system. The changes in axial displacement and volume of Taylor cavity formed by the interaction of plasma jet
and liquid medium were measured. The quantitative expansion law for the change in Taylor cavity volume with time was ob-
tained. The effects of liquid chamber boundary shape, discharge voltage and nozzle diameter on the pulsed plasma jet expansion
were discussed . Results show that the non smooth intefacer with wrinkles in junction of two-phase due to the turbulent mixing is
formed. There is an obvious oscillation phenomenon in the expansion process of Taylor cavity. The stepped-wall structure factor
decreases from 0.6 to 0.4, the axial displacement first peak and the volume first peak increase by 16.6% and 12.4% , respective-
ly. The discharge voltage decreases from 3000 V to 2100 V, the axial displacement first peak and the volume first peak reduce by
36.1% and 60.7% , respectively. The nozzle diameter decreases from 2 mm to 1.5 mm, the axial displacement first peak and the
volume first peak reduce by 27.2% and 56.7% , respectively.
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