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Mechanical transverse behaviour determination of the reinforced material

by Inverse Method
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Abstract

To produce parts made of composite materials by the Resin
Transfer Moulding (RTM) manufacturing process, an important
consideration is the shaping process of the woven reinforcement

material before the injection of resin and the hardening. In the

case of a complex shaped part, the possibility to obtain the
designed form concemns serveral factors. One of these factors is
the mechanical behaviour of the reinforced material in particular
type (fiber fabric). For example in chassis shaping process for.
vehicle, this factor is the ability of deformation in plastic range.
While the mechanical behaviour in case of fabric is the rotation of
yarn networks.

The mechanical behaviour of the yam can be obtained by
tensile test. The mechanical behaviour of the fabric is given by
biaxial test. But the mechanical behaviour in cross section plan of
fabric can be identified by‘ biaxial test coupled with VDO

observation which is difficult. Alternatively, a method which allows



us to obtain the mechanical transverse behaviour is the Inverse
Method.

The study of this behaviour by using a unit cell of
foundamental weaving (plained weave) of the fabric is performed-
by a 3D Finite Element Method coupled the Inverse Method. The
simulétion of glass fiber fabric gives good precision compared with
data tests. The performance of this technique can extend to study
the other patterns of fabrics (twill, satin) and reduce the cost of

manufacturing.
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