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Temperature-time Profile during Epoxy Cure in a Mold
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2 B Ed7edde dEA/AFFEAN AHEAAE WP AR E FE(mold) WA 5-& B3 o Mg Uil 2x
HE-E A3 el x5 -27 FAl(temperature-time profile) & ZARSHATE. Aol AME3 AsE3A Y FRE 1-
cyanoethyl- 2-ethyl-4-methyl imidazole(2ZE4MZ-CN), N,N-dimethyl benzyl amine(BDMA), 2,4,6-tris(dimethyl-
aminomethyl)-phenol (DMP-30)¢|n 259 =% (c)&= 1.0, 1.5, 2.0, 2.5 phr 28]2 A% (T.,.)= 65, 70, 85, 95C =
shgich. Ashoh AWEE B AR MR SEE 2ol ASRET 45T T AR Aok wso] dojuhr] AElel 5b 7
A 3] Agstadtrt oA Fadhe s Boh - A S Yelhdbe 250 HaR AeEE A (L)% 2 e &
E(Te)© FAH Y FF79) 55 283 7stemol 5te] of oS wigtcl. 4143 A3 EA A Fo] DMP-300] 7b 82 t,.3k
<+ 7HA A e FA A Ze Ao deldod, Tuue FAA9 sre Aot ZrMg e st 18 A
SEAA L) ot A Watel whE (.9 T..o Wets ¥ 244 sxef AResr) B o 7 #HEs) gighsled
2E4AMZ-CNo] 7}# 27kek 22 A2 Jepgto oy 3 T,,0 38E F= odei7l2] 2458 & T4 doixl Anp 23 214
3| Abm ¥t

Abstract Temperature-time profiles during isothermal curing of an epoxy/anhydride with different accelerators(1-
cyanoethyl-2-ethyl-4-methyl imidazole [2E4MZ-CN7], N N-dimethyl benzyl amine[ BDMA], 2,4.6-tris(dimethyl-
aminomethyl) - phenol [ DMP-30]) and their concentrations(c = 1.0, 1.5, 2.0, 2.5 phr) for various cure temperatures
(Tewe = 65, 70, 85, 95°C) were investigated in a mold. In this study, the variations of the internal temperature in the
sample are similar for all accelerators used : the internal temperature reached to cure temperature, followed by increas-
ing rapidly to a maximum and then decreasing to cure temperature. However, the peak time position(t,..) and the
maximum temperature at the peak time(T,..) on the temperature-time profiles were greatl y inﬂuenced by the accel-

tive accelerator. The T... value increased with increasing ¢ dnd T Amount of the shxft was the largest in 2E4MZ-
CN. The factors affecting T... were also discussed in detail with the experimental results obtained.
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Fig. 1. Chemical structures of epoxy resin, hardener and accel-
erators.
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Fig. 3. Temperature-time profiles for different accelerators
with various concentrations at 65°C.
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Fig. 4. Temperature-time profiles for different accelerators
with various concentrations at 95°C.
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Fig. 6. Variations of peak temperature(T,..) with concentration
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Table 1. Amount of time shift(dt,..) for different accelerators.

Dty (hD)* ‘ Atyean, 1(hr)**
65C | 95 | 1.0phr 2 5phr
2E4MZ-CN 3.27 0.34 ( 4.46 1.53
BDMA 31 } 0.34 | 374 0.98
DMP-30 2.08 ‘ 0.34 2.75 1.01
*t,.s at 1.OPhr— tw, at 2.5phr o
**t ek @t 65°C ~ toea at 95C
Table 2. Amount of temperature shift( 4T ,...) for different accelerators.
AT e T AT e LT
65°C 95C 1.0phr 2.5phr
2E4MZ-CN 108 | 1405 235
BDMA 87 103 24
DMP-30 41 455 9

*T e at 2.5phr- T at 1.0phr
**T pear at 95°C - Tew at 65°C
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Fig. 7. Comparison of variation of T,.. at 95C with conce-

tration.
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Fig. 8. Variation of total cure enthalpy(4H,) and residual cure
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Fig. 9. Variation of fractional conversion (X,) at P with concen-
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in Fig. 2)
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Fig. 10. Dynamic DSC scans for different accelerators.
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