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Abstract: On the basis of carbon fiber composites with advantages of high specific strength and high
modulus, a structural design scheme of the carbon fiber composite primary force-taking structure
combined with several layer element modules was proposed for a principle bearing cylinder in satellite
and rocket structures. A primary force-taking structure was designed based on composite laminate
structure theories and section beam theories. The designed primary force-taking structure was molded
in layering by carbon fiber composite material piles to remove the couple stiffness between the layers
and was formed with a thin skin+“JL”stringers +”T”-shaped cross-rib truss structure to improve its
loading abilities. The primary force-taking structure was simulated numerically. The results indicate
that the strength and stiffness of the designed structure meet design requirements. Finally, the

primary force-taking structure was assessed by experiments. The verified results show that both the
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experimental results and simulation results are consistent. As compared to the same type of aluminum

structure, the deadweight of the designed structure has reduced by 30%, which means that the

proposed lightweight design method is effective.
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Fig. 1 Structure of primary force-taking with principle

bearing cylinder
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Fig. 2 Diagrams of sections of principle bearing cylinder
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Tab. 2 Dimensions of primary force-taking structure and

its lay-up design
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Fig. 3 Finite element model of primary force-taking structure
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Fig. 6 Instability oscillograph of primary force-taking

structure
5 AHRRKE

LB AT . AR O LA R R
e HTEAEME MR ESRE, HE S
BB TR AR A Bl HoR 22 80K, T, i 22
XFFE AR ST M SR IR . A5 R AL
) B B8 I N 2 R L v TR b ()T, 2R 4R
FRARSCIR IR H AN 7 B . 3 A A B AR R AR I i
0°F1 90° WA J5 ] I A7 F%

7 FR RS

Fig. 7 Static load test for primary force-taking structure
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Fig. 8 Load stress curves of typical measuring points
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