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Study on Evaluation of Performances for GFRP Structures with
Infusion Molding Method and Their Simulation by Numerical Method

Shigeru Nagami
Graduate doctoral Program of Mechanical Engineering

Abstract

Glass fiber reinforced plastics (GFRP) are widely used in engineering structures. There are many
methods for fabricating GFRP structures such as a hand lay-up method, a spray-up method, a
filament winding method and so on. An infusion method is a closed molding method using vacuum
pressure to draw the resin into the fiber preform, and this method can fabricate a high performance
and low-cost FRP. In this study, the permeability which is one of the most important parameter in the
infusion method was calculated from the resin weight and flow time curves obtained from the
experimental and numerical results. Moreover, the influence of the flow time and mechanical
properties were investigated when changing the inclined angle of base die and the fiber direction.

In addition, this thesis carried out the infusion molding experiments on the dome shape having an
elliptical curved surface and its result was compared with the numerical simulation result. As a result,
this thesis could obtain the following quite good results.

1) a simple method using weight meter could easily determine the permeability coefficient and
the result of numerical simulation using this permeability coefficient showed a good agreement with
the experimental result.

2) The difference in molding time for the FRP plates molded with the inclined angle of base die
was smaller value of 6% and the inclined angles was not so much influenced to the molding time.

3) Tensile strength regardless of the inclined angle showed an almost same value.

4) Effects of the use of the media flow on the tensile strength and the fiber volume fraction were
considered to be little.

5) The use of media flow greatly reduced the molding time but the amount of resin increased. In
addition, auxiliary materials were required for molding. Therefore, the use of media flow in the
infusion molding should be decided from the balance of the costs and the molding time.

6) A dome shape having an elliptical curved surface was also successfully fabricated with Infusion
molding and the experimental results obtained from the flat FRP plates molded with inclined angle
of base die were almost applicable. The experimental results of dome shape agreed with the

numerical simulation results.
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Y Hil
AR 350/ M -0.05
IR RAE 0.18
S5 i 0.04
XHif
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AR I KA 0.59
S5 il 0.21
Y i (RED)
B/ ME. -0.19
EEy I KA 0.19
S5 i 0.05
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M 0.01
AR A 0.69
SEHA) i 0.40
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# 3.1 RBEFRBOFFEITMHEH LA

Tua—AF 4 TR L Tu—X2AF 4T HY

ZEB R (%) 63.5 69.3
HA O A (mm’) 138 263
FIHIEREE . (Pa -« s) 0.143

BB p (kg/m’) 1081
S b B Ay (N/m’) 10,593

JE1754P (kPa) 94.5
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