23 4 Vol.23 No.4
2008 4 Journal of Aerospace Power Apr. 2008

: 1000- 8055(2008) 040706 06

3

U, F A
(1. \ 100083; 2. \ 101114)

1 V244 2; V445 2 A

Mathematical model and snatch force prediction
for the lines-first parachute deployment

XU Hong', CAO Yrhua', LI Dong"?

(1. School of-A eronautie Science and Technology,
Beijing University of Aeronautics and A stronauties; Beijing 100083, China;
2. Aviation Research Institute, Beijing 101114, China)

Abstract: ‘Prediction method for _the linesfirst parachute unfurling process was provid-
ed, in which the\viscoelasticity of susperision lines was taken into consideration. T he funda-
mental equation of the mathematical model of parachute unfurling process was formulated.
The effect of viscdsity term in fundamental equation on spreading of tensile wave along sus-
pension lines was-emphatically analyzed. T he viscoelastic tensile wave not only causes delay
of tension spreading from the canopy sleeve end to the other end, but also makes the tension
at the two ends different due to absorption and dispersion during the parachute unfurling
process. The present model was used to calculate unfurling loads and motions of a parachute
deployment. T he dynamic change of snatch force was analyzed and it shows that the max
snatch force borne on the load end is related not only to max tension produced at the moment
when the parachute skirt being drawn out, but also to theload tension produced after skirt is

drawn out.

Key words: aerospace propulsion system; lines first deployment; snatch force; vis-

coelasticity; numerical methods
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