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Effect of Absorption Coefficient on Propulsion Performance of Laser-ablated Ammonium Dinitramide

KONG Hong-jie, YE Ji-fei, MAO Chen-tao, DU Bao-sheng, ZHENG Yong-zan, CUIl Hai-chao

(State Key Laboratory of Laser Propulsion & Application Department of Aerospace Science TechnologyAerospace Engineering University , Beijing 101416, China)

Abstract: The aim of this study is to explore the effect of absorption coefficient on propulsion performance of the laser ablated
ammonium dinitramide (ADN)-acetone based liquid propellant. ADN and absorbent were mixed with different proportions in
the range of 0-80% and a proportional distance of 10% to form ADN-acetone based liquid propellants. The absorption coeffi-
cients of propellants with different proportions were measured and calculated using a near-infrared spectrometer. Under the laser
energy of 60 mJ and liquid film thickness of 300 wm condition, the impulses generated by laser ablation of propellants with dif-
ferent proportions were measured using a high-precision torsion pendulum. Results show that the absorption coefficient de-
creased with the increase of ADN content. In addition, the impulse decreased after peaking at ADN content of 30%, but in-
creased again at ADN content of 80% sharply. The decrease of impulse in the ADN content range of 30%—70% is mainly caused
by the decrease of absorption coefficient which leads to the decrease of laser energy deposited by the propellant. The impulse in-
crease at ADN content of 80% is caused by the propellant whose absorption coefficient approaches to 0 and constitutes a “water
cannon target” with the container. After the container is ablated by the laser, the propellant will act as a constraint, and result in
the increase of impulse.

Key words: laser propulsion;ammonium dinitramide(ADN) ; absorption coefficient; propulsion performance
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