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Research of Bolt Pre-Tightening Technology in Narrow Space for Spacecraft Integration
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[ABSTRACT] Bolt joint is the main form of spacecraft structure assembly. This paper aimed at the problems that standard

torque spanner is not suitable to tightening torque, analyzed and summarized two causes. One reason is caused by limited

axial space of fasteners, the other reason is limited radial space of fasteners. Based on thorough analysis of fastening

principles and principle of type serialization, a scheme of integrated L-shaped is established. The results of experimentation

indicate that the scheme of integrated L-shaped lever is reasonable along with the requirement of developing long-life and

high reliability spacecraft. Therefore the stability of fasteners is greatly enhanced.
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Fig.1 Sketch of screw installation
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Fig.2 Pull-up curve of screw installation
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connecting rod joint with screw
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Table 1 Log sheet of torque about M4 bolt
e L B RFAT I BE JIFERTFHA I ‘ ﬁ%ﬁjﬁ%ﬁ M Mt K {H B K {H
L/mm M/ (N-m) (10 YR &=IfE )/ (N - m) () 1 M'IM
1 50 1 1.13 1.20 1.13
2 50 2 222 1.20 1.11
3 50 2.5 2.75 1.20 1.10
4 80 1 1.23 1.32 1.23
5 80 2 2.38 1.32 1.19
6 80 2.5 3.13 1.32 1.25
7 100 1 1.28 1.40 1.28
8 100 2 2.6 1.40 1.30
9 100 2.5 3.26 1.40 1.30
10 120 1 1.32 1.48 1.32
11 120 2 2.69 1.48 1.35
12 120 2.5 3.38 1.48 1.35
13 150 1 1.34 1.60 1.34
14 150 2 2.98 1.60 1.49
15 150 2.5 3.53 1.60 1.41
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