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VACUUM INFUSION
Vacuum Infusion (or VI} is widely used in different adaptations of
LCM processes such as Vacuum Assisted Resin Transfer Mokling
{VARTM), Resin Fillm Infusion (RFT), and SCRIMP™ for low-cost
manufacturing of large and high-quality composite structure.

Figure 1. The thickness changes during the VI process.

The fitration of flued in a porous material can be described in the
fixed frame by the following exact system of equations:
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The kast term is equal to zero because of the free boundary
condition:
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A simillar averaging procedure can be appled to Darcy's
Law. Finally we come to the next system of equations:
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1-D PROBLEM (A)

The evolution of the parabolic equation
solution is defined by boundary and initial
conditions. In order to make a choice between
the infinite possible solutions of ftration with
a moving boundary, one must incorporate
addifional information. In the general case, this
is not a simple problem. It has real physical
meaning: in 2- and 3-D cases, filtration of a
viscous fluid (without surface tension) is
unstable and close initial conditions lead in
time to quite different solutions. However, in
the 1-D case, the mass conservation law
uniquely defines the solution. is

1-D PROBLEM (B)
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can be formulated
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position of the moving flusd front
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The general solution for an arbitrary non-Enear material
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where I is defined by the P(0,1).
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INCOMPRESSIBLE FLUID
AND PREFORM MATERIAL

If the fluid and preform material are
incompressible, the changes of the porosity are
simply related to the deformation of the layer. In
this case, the strain in the layer is:
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This is a complex non-inear parabolic equation.
However, it is possible to show, that for practically
real parameters (permeability, viscosity of fluid,
etc.), the first {(dynamic) term becomes negligibly
small after several seconds or less. For this case,
the equation above reduces to a elliptic-type non-
linear equation:
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Destribution of strain

/ 1-D PROBLEM
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The position of the flusd front is then given by
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