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Abstract: Aiming at the problems such as motion uncertainty and precision reduction in the antenna folding
process caused by the connection clearance of a kinematic pair with a antenna folding mechanism, a method of modeling
the kinematic pair mechanism with clearance in free state is proposed based on the “massless-link” model. First, based
on the D-H method, the geometric relationship model of three closed-loop antennas is established. Second, the
massless-link model is introduced into the geometric relationship, and the calculation model for deployment errors is
obtained. Finally, the unfolding errors of the free-state folding mechanism are calculated by using the Monte Carlo
method. The results show that the clearance of the rotating pair has the greatest influence on the unfolding accuracy of
the element rib of the folding mechanism in the Z-direction. The maximum error of the element rib is 0.353 mm, which
can provide a reference for the design of antenna folding mechanisms.
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Fig.1 Unit module of the folding mechanism
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Fig.2 Basic rib element of the folding mechanism
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Fig.3 Equivalent model of the rotating pair clearance
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Fig.4 Equivalent model of the folding mechanism with

clearance in free state
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Fig.6 Single closed-loop structures after split
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Tab.1 Theoretical coordinates of the rotating pairs
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Fig.7 Unfolding error distribution in the X-direction

5
1:=-0.024 2
6:=0.091 5
4l ;
s
g 31l
§
&
ﬁr 2
1
|II|||I|||||‘|‘“ m H"l""ul...

0 e n
-04 -03 -0.2 -0.1 0 01 02 03 04
ZEN 7 AR 25 / mm

8 ZHABMENRFREST

Fig.8 Unfolding error distribution in the Z-direction
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Fig.9 Comprehensive unfolding error distribution
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