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ABSTRACT : The formation mechanism of void defect which deteriorate composite's property is various
according to each composite process. In this paper, void formation and growth mechanism is analyzed by
thermal analysis and GC/MS. We made a vacuum chamber for observing pressure effect. Thermal analysis
has been done in various condition. Elements of volatiles during resin curing were turned out by GC/MS.
The most of volatiles of polyester were composed of styrene (over 80%) and a small quantity of toluene. In
case epoxy resin, butyl glycidyl ether was the main element of volatiles (over 90%). We concluded that the
original sites of void growth existed in resin and they were eliminated by vacuum and heating process. And
the growth of void was influenced by water, diluents, solvent, and reactants in resin.

Keywords : thermoset, composite process, void, thermal analysis.
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Figure 1. Vcauum chamber.
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Gas

Resin GC/MS

Figure 2. GC/MS analysis method.
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Table 1. Micro Hardness Vickers Test (Unit: Hv)

min. max. ave.  no. of specimen
atmosphere 12.3 144 133 10
vacuum 13.9 159 14.8 10
60
First cycle
55 | - - - -Second cycle
------ Third cycle
Ca|
I 50
[V}
2
E 45l
2
(]
2 Ll
30 1 1 1 3 1 1
0 20 40 60 80 100 120 140

Temperature (°C)

Figure 3. TGA analysis curve of polyester resin.
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Figure 4. DSC & TGA analysis curve during resin curing.
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Figure 5. TGA analysis curve of water saturated resin.
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Figure 6. TGA curve of polyester resin containing 2 wt% water
or acetone.

105

Neat resin

- - - - 2wt% aceton
------ 2wt% water

100 |- -

95 -

Weight loss (wt%)

90 E— 1 L N ! . 1 1
0 20 40 60 80 100 120 140

Temperatrue (°C)

Figure 7. TGA curve of epoxy resin containing 2 wt% water or
acetone.
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