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Abstract

Experimental Study on Tow Deformation during

Impregnation in LCM

Jaiwoong Choi
School of Mechanical and Aerospace Engineering
The Graduate School

Seoul National University

Liquid Composites Molding(LCM) is one of the most effective manufacturing method
in terms of cost and processes so it has been substituting existing processes such as
autoclave, pultrusion, filament winding. However, we need to study for the relation
between volume flow rate and permeability during impregnation further because the
permeability is a key parameter to figure out the impregnation process of resin and the
impregnation time. According to Darcy’s law, permeability is proportional to volume
flow rate and volume flow rate influences on fiber-tow geometry. Therefore this study
has been conducted on the assumption that fiber-tow geometry and volume flow rate
influenced by injection pressure would affect permeability. Experimental apparatus
similar to an actual LCM process was made and the cross section pictures of the process
during impregnation were taken. As volume flow rate increases, fiber-tow geometry is

changed. As a result, that permeability is increased is confirmed.
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Figure 6. Universal Testing Machine(UTM)
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Table 1. Owens Coring jit Q2|48 A}k

\Volume per unit tow(m3 1.212 x 107
\Volume per unit tow 45x10°
(experimental, m3
Total weight(nominal, g/m?3 542.2 (£30)
Thickness (m) 0.53x 107
Mass per unit tow(g) 12.4

Table 2. S0l WME CHBE, HMH|E, M AH|4K(<Figure 9, 10, 11> 2X8 7})

Q omm?®/s 50mm?/s 100mm?>/s
& 0.53 0.66 0.75
Vs 0.47 0.34 0.25
A(um?) 9.84* 10° 1.39 * 10° 1.82* 10°
Table 3. Q2F0]| }E EnPdA 4 (<Figure 9, 10, 11> 2K 713H)
Q 50mm®/s 100mm?®/s
K fiber(MmM®) 4.7*10° 1.15* 107
Knon-ﬁber(mmz) 136 * 10-3 681 * 10-4
Kiotai(Mm?) 7.75*10° 1.45*10°

25
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