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Experimental Study on Thrust Performance of Carbon Doped Liquid
Working Substance Processed by Laser Ablation
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Abstract By taking glycerol, ethanol, DT-3 and glycidyl azide polymer (GAP) all with carbon doped as typical
liquid working substances, and under different incident laser energies, the ablation product and the splash of
working substance induced by this ablation product are investigated, and the thrust evolution law is obtained. The
results indicate that, the high speed splash process at the beginning of splash is the main stage of thrust formation.
The subsequent splash process makes the mass flow rate increase, but makes less contribution to impulse coupling,
which inversely degrades the overall thrust performance.
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Fig. 1 Schematic diagram of experimental system device

S AR h L WO A RO BN G HE L 16 20 BOMOGRE B I T RE B WL AT RE b R AR B R AR MUK
TR b WOE S WK TR EARE I A B 7R B kA TR RS S5 2 B4 8 Rk — RGN
T P B B G X TSR B A T BUHE IR . PCB e F A% IR BE 1% 10 S8 — IR 58 3% 1 e Il 4 ) 285
o PRI Ay e S ok A A 5 b IS () A ORI PIL T U AT SR B, — RS R RE RS — Sk BIR 1%
FUR AT R B 22— I 20T iR 22 ns B 18] N A 3 32 4 6 o BT AR A0 ol i R ) 3 0 1 S e 22 AT 45 B 45 T
S0 v S DN DN G ASCAY [ A A R L 8 DR O AR TE AR BILBEE OGN ] 22 P
2.1 BHIAK

TE WO 58 T A HE U, T 5 A [] 9 T3 AT DA™ A R R HE T B B B b R S R B AR,
S v e PR OCRE TR A TR I 2377 A e ik P W O A KRR AR BT L Phipps 5 3 Rl G AR S Ik 5T

0202001-2




H = # ot

o B G e 5| B I B A I, S BOR B O RE A BRI RR L FERLRE S . 181 2 FrR Dy EOGR MRk 1B At L
UL 2 A W S B . o AT AR ) O 2 T BOR AR B TR A R TR S K T A PR A Bk
T 5 Joe ok 7™ W A T LT IR0 I 7 15 7 S G A A S 5 el I S 4 SR R S 2 KL W O e M B O B
10 ges Jo e il 7 1) ) ey TR IE SRS 15 7S &) PR 2 15 e (ol 14 1 JB 24 A 4 3 WS VR TR 0 35 VRCTTH 1e J] LRSS L B B
BRI RE R T .

1 mm

50 us 100 ps 200 ps
2 OB M BRIE It QR E RIS L4

Fig. 2 Splash phenomena in laser ablation of carbon doped ethanol
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Fig. 3 Thrust curve in laser ablation of carbon doped glycerol
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Fig. 4 Thrust curves in laser ablation under different liquid working substances but with same energy
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Fig. 5 Thrust curves of glycerol under different incident laser energy densities
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Fig. 6 Contrast between splash process and thrust curve in laser ablation of glycerol
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