B I b A 1 A Bl 22 A MR

2= %, F P T EE KB
(P TR A IR R AL B B R 210016)

W R T AR TR Ak K A4 IR R k| de iR o @ 00 48 L 94 1R ALK 9] M 4
A Rz g Ly ) Uk &, AR FE W& SURa R Ik 18 R 9 B0 — N o o AR AL sk
TAF B M A a9 An TR L e A 238 1R 3 S ok AR T I T AR A T Ak 5% K 69 3T B Matlab P 49 ODE45
T BB ALT BE R 4-5 B M- BBk B m T Mk LA AR £ VA B A 3R £ 6 4R L) 69 4%
234543 Zat B It Z kAR S AR BB R I LR,

KR RAEAX, AAMA, AL, SRR E, ARA-ER L

Fiber Placement Path Planning for Canal Surface Component

Li Yanyuan Wang Xiaoping Wang Zhiguo Zhu Lijun

(College of Mechanical and Electrical Engineering, NUAA, Nanjing 210016)

Abstract A novel path generation algorithm for fiber placement is presented based on the generalized helical line
on canal surface. Here the problem of path planning on the mould surface is transformed into the solution on generalized
helical line. With this algorithm, the accurate generalized helical line is obtained by numerically solving the initial-val-
ue problems for a system of first-order ordinary differential equations. The new algorithm can be solved by ODE45 func-
tion of powerful Matlab based on adaptive 4-5-order Runge-Kutta algorithm. So the constructed fiber placement path has

control mechanism for absolute and relative error. The practical examples indicate that this algorithm is easy to operate

and the precision requirements of automatic fiber placement are easily satisfied.
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In addition, the position of the ring ribs and the
longitudinal ribs in the orthogrid Structure can be adjus-
ted flexibly, so that the small cut-outs could be put in
the grid and the ribs of the structure could be maintained
continuously. The sizes of the grids are basically equal
and the shapes of the grids are regular in the place of
the overlap between the cut-out and the grid ribs, so it
is easy to reinforce. According to the result, by adjus-
ting the orthogrid ribs number and location, the stability
of the shell with cut-out can be improved and the equip-
ments can be easily installed. It can be used in struc-
tures which has multiple cut-outs and instruments.

5 Conclusions

This paper used the non-linear finite element meth-
od to calculate the axial compression capacity of the C/
E CTWS. Based on the analysis, test cases were de-
signed and tests of axial compression were carried out.
Calculation results were consistent with test results.

In order to be used in the project, this kind of
structure for cut-out repairing was calculated. The meth-

od presented in this paper has been proved and can be

used to solve complicated engineering problems.

According to the calculations and the experimental
results combined with application, a principle of choo-
sing wound structure was obtained and the principle
could be applied to engineering.
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