Polymer{Korea) Vol. 23, No. 4, pp 597-603 (1999)

Astobal e A7NH AENN2WS FHAIF AT

AT - 73Y - AL - FHF
Teddn AT
(19994 19 239 AF)

A Study on the Cure Cycle for a Tertiary Amine
Catalyzed-Epoxy Systems

Jae Koo Kim, Kyung Won Kim, Jung Il Kim, and Hyeok Jong Joo'

Department of Polymer Sci. & Eng., Chungnam National University, Taejon, Korea
Yo-mail . joohj@hanbat chungnam.ac.kr
(Received January 23, 1999)

2 A FAFR, IFTE BGA Zxjolnl Zojg EYH N EA A2 thermograv-
imetric analysis (TGA)& o]&38to 9olo] o) slo] Aex & MRt =3 differential
scanning calorimetry (DSC)& ol83le fraldolx (T)), &ﬂ%%%(AH)PJr AL (a)
Atole] 1:12] B3 BAt ZAFE o|&dtd F&-T, T4, Felst A, SdHA So] g
¥ time-temperature-transformation (TTT) A=V E FAIHD AN HRZAL T 9
g ZA A P

ABSTRACT: Arbitrary cure temperatures were selected by using thermogravimetric analy-
sis (TGA) for a uncured mixture of epoxy resins and anhydrides with catalysts. The time-
temperature-transformation (TTT) cure diagram, including the iso-T, contours, the vitrifica-
tion curve, and the full cure line, was determinated by using a one-to-one relationship among
the temperature of glass transition (T), the residual enthalpy (4 H,), and the conversion
ratio (@) which were obtained by using differential scanning calorimetry (DSC). And then an
optimum cure cycle was considered within the region of the glass transition temperature,
T e, of a fully cured epoxy system.

Keywords: TTT (time-temperature-transformation), iso-Tg contours, vitrification curve, full
cure line, temperature of glass transition (T ).
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Table 1. Properties of Epoxy, Anhydride, and
Triethylamine
/D-114 E.E.W.(g/eq) viscosity (cps at 25 ) Sp. Gr. (20 C)
190~210 500~700 1.14
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boiling range (C) 88~90.5 CHy—CHS
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Figure 1. TGA thermogram for a uncured mixture of
epoxy resins and anhydrides with catalysts in a nitro-
gen atmosphere.
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Figure 2. DSC scans of samples isothermally cured at

temperatures of (a) 80 C and (b) 120 'C for different
cure times.
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Figure 3. The glass transition temperature vs.
residual exotherm for epoxy/anhydride system.
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Figure 4. The glass transition temperature vs. frac-
tional conversion for epoxy/anhydride system.
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Figure 5. The glass transition temperature vs. In
[time(min)] at different cure temperatures.
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Table 2. Shift Factor Relative to 110°C for Dif-
ferent Cure Temperatures

cure temperatures shift factors

() VT/K) Army=[In{ty¢) - Inlty)]
120 0.00254 0.56
110 0.00261 0
100 0.00268 -0.73
90 0.00275 -1.49
80 0.00283 -1.99

e 37638 - G124.50135 « ¢

Shift factor (Ary)
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Figure 6. A plot of shift factor Ay vs reciprocal
cure temperature (1/K).
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