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Abstract

Processing parameters of filament winding were investigated by using design of experiment. To
understand 4 main_effects(fiber tension, impregnation pressure, processing rate, and temperature) and 3
interactions, Ly (3") orthogonal array table was adopted. The used materials were carbon fiber and
epoxy resin. Split disk test and short-beam test, which are the general test methods for filament wound
composite material, were selected as evaluation methods for a filament would part. The optimal
processing parameters for the filament winding were easily found through the analysis of variance of
the experimental results.
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Table 1 Factors and processing condition

Sign Factors Condition
11213

A Fiber tension(kgr) 1123

B Impregnation pressure(psi) 10 20} 30

C Processing rate(rpm) 5110(15

D | Temperature of resin bath('C) { 15[ 25] 35
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AC Interaction

BC Interaction
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Fig.1 Schematic of the resin bath
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3.1 Split disk test
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Table.2 An ANOVA table

o rfr

AN

r o
A

Split disk strengh | Split disk modulus Short-beam
Source
DF Fo DF Fo DF Fo
A 2 5.047 2 2.51* 2 62.78~
C 2 12.06° 2 6.167 2 57.89
AC 4 7.11° 4 1.73 4 9.11°
B 2 7.24" 2 2 29.75%
AB 4 4.487 4 2.44* 4 21.20°
BC 4 11.68” 4 3.367 4 14.24°
D 2 3.44” 2 - 2 39.86
(¢) 114 64 249
Total | 134 80 269

Confidence(%) : ¥ (90), + (95), ¥ (99)

o] A#eM &= ¢Fo] AA FHIF
F&9 ZolAd. 23 Hf AHE2 ¥
o0 BHET FHE FAde) ¢ 1RFAE HAke
ol ole 38 59 Az dFoz AT H{o
Badd X%, Af &4, gz I A A
AHEEe IFHA 38 @3 AdA oprl=E
€8T dEA g @A Hride Aoz A
BEt. $3E AHAHEL 53~63% A ¥
EE HolZ Unt. o] e ANgAYPH IX 3
< #g 2.

3.2 Short-Beam test
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Fig.3 Split disk strength for interaction facts
Fig.7 Interlaminar shear strength
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