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Abstract: In order to meet the requirements of large spacecraft's flexible solar array in future for main
bearing mechanisms with high reliability, high stiffness, repeated expansion/contraction and light
weight, a kind of thin walled repeatedly Extendable and Retractable Mast (ERM) was designed, also
the modal parameters of the ERM are analyzed. An nut and lead screw structure that allowed axial
movement error was designed, which could perform the functions of high reliability extension and re-
traction conversion at any time, based on the principle of sliding spiral transmission. The influence co-
efficient of the connection stiffness between tubes is obtained through the prototype test, and then the
finite element analysis model of ERM is modified, finally the modal fundamental frequency of the full
expansion dimension is proved to be 0.3 Hz. The results show that ERM has better quality perform-
ance ratio than other deployable masts, and it is a preferred scheme for space station and large

spacecraft.
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Fig. 1  Composition of space Extendable and Re-
tractable Mast(ERM)
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Fig. 2 Composition of single tube
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Fig. 3 Deploying kinematic sketch of ERM
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Fig. 4 Simplified model for stiffness analysis of fully
extented ERM
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Fig.5 Stiffness curves of single tube changed with

tube thickness
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Fig. 7 Fundamental bending mode of ERM
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x1 EHVM2EAESIWER
Tab.1 Analysis result of fully extended ERM

PR A P % / He
— Bl 0.3
Bl 1.76

s B R Y S AT PROCRE Y R AT A6 25 3 A 1
Ao a0 A 1R ] 3 3 T R X S BT ML AR 1Y
SR KL 0. 6. I A B PG 4 8 IS 7
By HAL R

4 BERE

4.1 RERE

SR BIF 5 1 1) 342 32 M B8 T LAY ASE 285 00T R Y 52
W, 2 R HILRAY v A 7 A 8 0 BT EAT T A
iz 56 7 R G B 4 O R P AT
B9 s s 2 BT I8 10 AR AL SR A

2 BHEAL X R
O a5 X ok
1# 2# 3# 4# S#
N SN A N N
A A Y AN AN

—_—

/

T

y
Y

B9 PR 7 S A A A IR R B A
Fig. 9 Sketch of hanging state of tubes
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Tab. 2 Test result for mode analysis of prototype tubes
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