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Development of High Performance Fiber Preforms
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Abstract: The properties of high performance fiber reinforced composite materials are excellent, and they are widely
used in aerospace, wind power, marine mining, machinery, electronics and other fields. High performance fiber preform
is a reinforcing structural phase of advanced composite materials. Fiber preforms obtained by a variety of ways play an im-
portant role in the forming process of composites, affecting composites forming and the infiltration of the matrix materials,
and determine the final performance of the composites. In this paper the development of high performance fiber preforms
was reviewed. From visual angle of manufacturing methods, weaving, braiding, knitting and nonwoven, processing meth-
ods and structure characteristics of high performance fiber preforms were introduced. At the same time, briefly summarized
recent research situation and progress in process technology. Finally, the key problems need to be solved in the future

were proposed and emphasized.
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Fig. 1  The typical structure of 2D woven fabrics: (a) plain

weave, (b) twill weave, and (c) satin weave

K2 =4E8UR A

Fig. 2 3D weaving schematic diagram
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Fig. 3 3D weaving machine (U. S. 3Tex)
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Fig.4 3D woven preform structures: (a) layer upon layer angle-

interlock structure, (b) through and through angle-interlock

structure, and (c¢) orthogonal binder structure
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Fig. 5 Warp reinforced structure
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Fig. 6  Orthogonal binded structure
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Fig. 7 Multi-layer multi-axial woven fabric structure diagram
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Fig. 9  Multi-layer multi-axial woven fabric
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Fig. 10 3D hollow structure fabric
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Fig. 13 Two-dimensional braiding machine ( German Herzog)
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University )
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3D 4-directional structure (a) 3D 4-directional structure
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Fig. 17 Automatic control determinant 3D braiding machine

( Tianjin Polytechnic University )
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Fig. 18 3D braided I-beam preform and its composite
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Fig. 20 3D shaped braiding machine ( German Herzog)
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Fig. 22 Bi-axial knitted fabrics (a) warp knitting (b) weft knitting
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Fg. 25 Multi-axial warp knitting fabric diagram
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image and (b) cutaway section
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Fig. 28  Orthogonal nonwoven machine
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