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Process Simulation of Fiber Reinforced Plastics
Part [T Formulation of Mechanical Properties in Various Molding Methods
by
Kazushi SEKINE
(Advanced Technology Research & Development Center, Mitsubishi Electric Corporation, Amagasaki)

and Tsuyoshi OzZAKI
(Composites Research and Development Co.Ltd.
and Synthesized Engineering, Graduate School, Kanazawa Institute of Technology, Tokyo)

Mechanical properties and dimensional accuracy of FRP parts depend on molding process. In this study, a
simulation method considering molding process to predict those of FRP parts has been developed. In this paper, new
parameters of the simulation method to predict the stiffness and the strength of a co-cured honeycomb sandwich
structure were proposed. The new parameters were acquired experimentally by evaluating the proportions of the
strength and stiffness of a CFRP faceskin/aluminum honeycomb sandwich panels molded by co-cure to those of
them molded by pre-cure. In addition, the relationships between the dimple depths of the CFRP faceskins and the

strength of the aluminum honeycomb sandwich panels were investigated experimentally to prepare the parameters

more efficiently.
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Fig.1 Process simulation of fiber reinforced plastics.
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Fig.2 Specimen geometry for edgewise compression test.

Table I  Several types of specimen.

Type Molding CFRP Laminate Honeycomb core
method face layup cell size (inch)

A-1  Pre-cure M53J/Epoxy  (0745°907-45") 3/8

A2 1/4

A3 3/16

B-1  Co-cure MS5I/Epoxy (0745°/907-45) 3/8

B-2 1/4

B-3 3/16

C-1  Pre-cure M60J/Epoxy (0745790 7-457 3/8

C-2 1/4

C-3 3/16

D-1  Co-cure M60J/Epoxy (0745/9077-45) 3/8

D-2 1/4

D-3 3/16
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Table I The results of edgewise compression test.

Type Facing compressive strength

(MPa)
A-l 141.1
A2 173.6
A3 2142
B-1 123.8
B-2 1483
B-3 1792
c-1 100.2
C-2 120.4
c3 1432
D-1 72.0
D22 89.4
D-3 1009
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Fig.3 Specimen geometry for flexure test.
Table [T Several types of specimen.
Type Molding CFRP Laminate Honeycomb core
method face layup cell size (inch)
A-1  Pre-cure M55J/Epoxy (07457/907-45") 3/8
B-1 Co-cure MSSI/Epoxy (0745°7/90%-45) 3/8
C-1  Pre-cure M60J/Epoxy (0745790 7-45%) 3/8
D-1  Co-cure MB60J/Epoxy (0°/45/907-45) 3/8
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Table IV The results of flexure test.

Type Flexural stiffness
(N*mm?)

A-1 1.31E+08

B-1 1.25E+08

C-1 6.07E+07

D-1 5.40E+07
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Table V. Reduction factor of facing compressive strength.

Type Reduction factor
)
B-1/A-1 0.88
B-2/A-2 0.85
B-3/A-3 0.84
D-1/C-1 0.72
D-2/C-2 0.74
D-3/C-3 0.70

Table VI Reduction factor of flexural stiffness.

Type Reduction factor
)
B-1/A-1 0.96
D-1/C-1 0.89
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Fig.4 Specimen geometry for 3-dimensional coordinate
measurement.

Table VII Several types of specimen.

Type Molding CFRP Laminate Honeycomb core
method face layup cell size (inch)

A-1  Pre-cure M55]/Epoxy  (0745°/907-45") 3/8

A-2 1/4

A-3 3/16

B-1 Co-cure MS55)/Epoxy (0745°/907-45) 3/8

B-2 1/4

B-3 3/16

C-1  Pre-cure MG60J/Epoxy (0745790 7-45") 3/8

Cc2 1/4

C3 3/16

D-1  Co-cure M60J/Epoxy (0°/45°/907/-45) 3/8

D-2 1/4

D3 3/16
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Table VIII The results of dimple depth.

Type Dimple depth
(¢m)
A-1 26
A-2 15
A-3 12
B-1 58
B-2 41
B-3 24
C-1 43
C-2 21
C-3 15
D-1 79
D-2 58
D-3 51
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Fig.6 The relationship between dimple depth and facing
compressive strength in A and B.
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Fig.7 The relationship between dimple depth and facing
compressive strength in C and D.
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