Eﬁﬁﬂ‘ﬁﬁ]%ﬁm AUTOMATED PLACEMENT FOR COMPOSITES

EFT

ERZHNESHMHERB ML

AFP of Composite Wing Spar Based on Fiber Steering Algorithm
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[ABSTRACT]
(AFP) experiment of the C-shaped composite wing spars

“C” ﬂﬁ% g
In the automated fiber placement

by using fixed angle algorithms (FAA), significant buck-
ling and wrinkling of the prepreg have appeared in the
edge areas of spar. In this paper, we analyze the causes of
these problems and use geodesic algorithm to optimize the
AFP process based on the structure and stress features of
spar, which can significantly reduce the angular deflection
when the prepreg is going through the edge areas. And
buckling and wrinkling disappeared. Due to the adjacent
geodesic trajectories of the non-developable spar surface,
overlap or gap on the flanges has appeared. The overlap or
gap is too small which can not cut or feed automatically by
the machine. Full coverage placement is obtained by using
fiber steering trajectory design method which balances out
the overlap or gap in the edge areas, diminishes the de-
feats, therefore better mechanical properties of the spar are
acquired.

Keywords: Composite material Automated fiber
placement C-shaped wing spar Fiber steering tra-
jectory Full coverage placement
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Fig.1 Buckling and wrinkling of the prepreg in the edge area
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Fig.2 Diagram of developed spar
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Fig.3 Diagram of fiber steering trajectory design
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Fig.4 Diagram of the deflecting trajectory
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