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A Study of the Cure Cycle of Carbon Fiber/Phenolic Resin
by the Experimental Design
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Abstract In this paper the cure cycle of carbon fiber/phenolic resin was investigated by the Taguchi
Method in an experimental design. Experiments were systematically performed using L;(2'x37)
orthorgonal array table of the experimental design. In the experimental design, eight compression mold-
ing parameters (heating rate, pressing temperature, pressing rate, molding pressure, curing temperature,
dwell time at curing temperature, cooling rate and degassing) were considered and the effects of the pa-
rameters on the flexural strength and the apparent porosity of carbon fiber/phenoclic composites were in-
vestigated. The analysis of variance for the experimental results indicated that molding pressure and
curing temperature are the most significant parmeters in the flexural strength and the apparent porosity

of carbon fiber/phenolic resin composites, respectively.
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Fig. 1. Temperature Dependence of the Viscosity
of Phenolic Resin Used in Chopped Molding Com-
pound Measured by RDS-1I Rheometer.
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Table 1. Factors and Levels Used in This Study.
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Table 3. An ANOVA Table Analyzed from the Experimentally Obtained Data

L (1993)

of Flexural Strength.

BT I T A S s R S N
H [N] 1 66.932 66.932 h 380.295 | 66.580 12.48
A | [Y} ] 2 ‘ 0.352 ‘ 0.176 ) )
B ‘ [N] J 2 ‘ 17.353 | 8.676 49.295 17.001 3.18
C [N} 2 84.977 42.488 | 241.409 f 84.625 f 15.82
D ( [N] ’ 2 ‘ 177.127 ‘ 88.563 503.199 176.775 33.05
E INy | 2 88.323 44.161 250.915 87.971 16.45
F \ [N f 2 | 63.583 ( 31.791 180.631 ‘ 63.231 11.82
G ‘ [N} [ 2 ’ 15.098 [ 7.549 42.892 14.746 2.76
HxA [N} 2 | 21.152 10.576 60.091 20.800 3.89
B R ] e A
e2 | IN] J 0 0.000
(e) 2 0 352 0.176 2.992 0.56
LT L TN T A S e S
Note) Source ; Factors and Errors
Pool ; Pooling toggle for source
DI ; Degree of freedom( =level —1)
S ; Sum of squares of source
V  ; Variance of source
F; F value of source(=V/(e))
S’ ; Pure sum of squares of suurce(=s-(e))
rho% ; Percent contribution of source(=8"/2S8" x 100)
e2 ; Interaction error
el ; Repetition error
(e) ; Pooled error
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of Individual Factors in an Experimental Design.
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Table 4. An ANOVA Table Analyzed from the Experimentally Obtained Data of Apparent Porosity.

H

Source Pool | Df ) ‘ Y F S’ rho%

T wm | INT 0.4 T 0146 | 24333 | 0.140 4.77
A | [N] 0.230 38.333 0.448 15.26
B \ [N] 0.051 8.500 0.090 3.07
C Y] 0.006
D [N] 0.111 18.500 0.211 7.19
E [N] 0.777 129.500 1.543 52.57
F (N] 0.031 5.167 0.050 1.70
G [N] 0.033 5.500 0.054 1.84
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Fig. 5. A Cure Cycle of Carbon Fiber/Phenolic
Resin Decided by the Taguchi Method in an Exper-
imental Design.
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