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Fig. 1. Micro impulse torsion pendulum measuring device.
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Fig. 2. Plume observation system.
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Fig. 3. Absorption spectrum of Epolight 2057 in acetone.
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Fig. 4. Diagram of scratching method.
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Fig. 5. Propulsion performance data under different
doping concentrations: (a) Momentum coupling coef-

ficient; (b) specific impulse; (c) ablation efficiency.
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Fig. 6. Plume at different doping concentrations.
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Fig. 7. Propulsion performance data of GAP doped
with 5% infrared dyes contents under different tar-
get thicknesses: (a) Momentum coupling coefficient;

(b) specific impulse; (c) ablation efficiency.

SRR, XA R TR 'R 7 R4 2 T
JoE DAV AS BRI A5 7= 8 i

FRMEE R, B2 5% a4 R GAP 1E
134 pm J5 5 T B s A, R4 B e 2 dr, A
FBRIRE TN, BEVNBICREAR—FE, B
WL 1) GAP B 75 58 i 11 J2 )5 T R LR, v 17 58
WE IR G518, St B 44 7% L0 A Gk GAP Rk
PERESS R, W 8 Ak,

5001 (a) = 40 pm |
7 r ® 74 pm
= 4001 _ A 96 pm |
= { ﬁ’ M i H v 154 pm
z I i [
~ - 3
& 300F i ii E L . P
%?Z | % . ¥ *
& 200F % Y . = ol
Es L v
i ¥ -
= 100 I -
0 L J‘ 1 1 1 1 ]
0 2.0 4.0 6.0 8.0
WO R %E E/GW-cm 2
1500 T T T T
L (b) = 40 pm s ®
L ® 74 pm ™ |
1250 4 96 ym
I } v 154 pm
1000 4
[ ]
~ 750 + ) 4 -
£ G we .,
- 1 vy % ¥
500 [ [T+ . *
L 9 Hyy
] L s ®
- A
250 - e | 2l
0 1 1 1 1
0 2.0 4.0 6.0 8.0
M RFEE E/GW-cm—2
3.0 T T T T T T T T
(c) = 40 pm
2.5 F ® 74 pm 4
A 96 pm |
s 20} v 154 pm |
S
% : * s '
E 15f il . . §
= Ty v Ll
x
olelt ST s -
g . ¢ * 3 |
05F oY 32 2 = ] hd .
} [] - l - : V_
-
0 1 1 1 1 =
0 2.0 4.0 6.0 8.0
W EE E/GW-cm 2
B8 ARJEETHRT% DI Gk GAP 16

(a) MEREREG (b) Ly (o) Feila®

Fig. 8. Propulsion performance data of GAP doped
with 7% infrared dyes contents under different tar-
get thicknesses: (a) Momentum coupling coefficient;

(b) specific impulse; (c) ablation efficiency.
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Fig. 9. Plume of GAP doped with 7% infrared dyes at

different target thicknesses.
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Abstract

The energetic polymer glycidyl azide polymer (GAP) is selected as the propellant of laser ablation micro thruster,
and the effect of infrared dye doping on the propelling performance of laser ablative GAP is analyzed. By comparing
the propulsion performance data with the plumes of infrared dyes doped GAP under different laser intensities, doping
concentrations, target thickness and laser ablation modes, the optimization of the propulsion performance of infrared dye
doped GAP is explored preliminarily. The experimental results show that the exponential attenuation characteristics of
laser energy and the strong viscosity of GAP doped with infrared dye in the transmission mode lead to the existence of
incomplete ablative GAP in the plume. The propulsion performances of GAP are influenced by the doping concentration
of infrared dye and the thickness of propellant. Only when the target thickness is close to the laser absorption depth,
can the mass of incomplete ablation along the direction of laser propagation be the least and can the laser energy be
fully absorbed by the propellant to make the central ablation region reach the temperature threshold of the release of
chemical energy. At the same time the optimum value of propulsion performance can be achieved. The GAP doped
with infrared dyes in which laser ablation process follows the rule of “absorbing laser energy first and spraying first” is
decomposed adequately under the reflection mode and the propelling performance is better than that in the transmission

mode.
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