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Analysis of the Phenomenon of Bull Whipping in the Deployment
Process of Large Parachute
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Abstract: The bull whipping phenomenon in the deployment process of a large parachute was analyzed. Based on is character, the
dynamic model of the whole process was built in five stages. At first, the basic model and restriction model were built respectively.
Through their combination, the dynamic model of multibody systems of every stage was built. Then by connecting the dynamic model of
five stages, the dynamic model of the entirely deployment process was accomplished. Through analyzing the results of simulation, the
canopy displacement and shape, the velocity of top segment canopy, departure dstance and tensile force distributing of canopy and lines
when forming the bull whipping phenomenon are educed, some mportant and character data of the bull whipping phenomenon are
sunmarized. The conclusion can provide reference for the engineering design department to designing, mpwoving and using the large
parachute.
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Fig.1 Mass damping spring model of the lines and canopy
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Fig.2 Compare of the trace of canopy between

case one and case two
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Fig.5 Tensile force of lines variety with time

b

, 7
N 1 515 N ’
0;1.52% , )
36kN ; 1.53s
6. 8m 35kN
1.54s
3
(1) ;
(2) ;
[1] “ ? [J].

Fig. 6

A ] /s

Tensile force of top segment node of canopy variety with time

X104

ki) /N

0 50 100 150 200
TRBH

250 300 350

7
Fig. 7 Tensile force distributing around
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