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Fig. 1 Schematic drawing of docking in aerial refueling
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Dynamics Modeling and Simulation of Docking
Process in Aerial Refueling

ZHANG Leiyu' . ZHANG Hong?, YANG Yang' * . HUANG Long'

1. School of Mechanical Engineering and Automation, Beihang University , Beijing 100191, China

2. Electromechanical Department, AVIC Chengdu Aircraft Design & Research Institute , Chengdu 610041, China

Abstract. The success of an aerial refueling task depends on the successful docking between the refueling drogue and the
probe of the receiver aircraft. The study of contact dynamic behaviors during th?Q\o'cess is the prerequisite to realize suc-
cessful docking. A dynamics model of the docking process is established accoréir;g'fo the multi-body dynamics theory to ob-
tain the generalized velocity between the refueling drogue and the recei r\ayCFaft. The relative velocities among local con-
tact points are obtained through the contact dynamics model that has b?@p ‘é'stablished. Based on the nonlinear continuum col-
lision theory. this paper proposes a calculation method of the c&faﬁn‘force during the docking process. Meanwhile, a virtual
prototype for docking is created by means of software\ADA@lSj/fhe response curves of the collision force and velocity are
obtained through dynamic simulations of the virtua{ proté(tbe‘.) Meanwhile, the specific ranges of each parameter in a suc-
cessful docking are obtained. The results indicate{th tﬁere are three main parameters that affect the docking process: the
initial relative velocity. the pitch angle, of\the‘\\réil;éri?\g drogue and the centerline offset between the refueling drogue and the
probe. The study is significant to theﬁ ing.Process and receiver aircraft navigation in an aerial refueling.

1Y “ \_»
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