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2 o DGEBA/MDA/MNA% o] Al &9124 hydroquinone(HQ)E B7He A8) At $EE¢ Fraction
al lfed @ Kissinger equationel oI5} 37-¢224 HYH A% $Eo wlAE J%& A7shal. Agde L5}
F7Hol e BeEEE FAHAT, WSASE H0) Wil de B ABLrd B AL Yok 292 HQ
£ W A I e AN B34EE 2 F719T, B45 AuRE 13% Fassld. ok HQ d=g
A7k A FApel£), obR17)sh wgsted Aol 4elE YHToZH ABAo|= T2E 4T WA ABAA 7] dEolch.

Abstract: Cure kinetics of DGEBA/MDA/MN system with and without HQ were studied by Fractional life method
and Kissinger equation. And the effect of HQ as a catalyst was studied. As cure temperature increased, the reaction
rate increased and reaction order was almost constant. The activation energy of the system with HQ was lower about
13% and the reaction rate was higher than that of the system without HQ. It was because hydroxyl group of HQ
formed a transition state with epoxide group and amine group and opened the epoxide ring easily and rapidly.
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Fig. 1. Isothermal curing curves for DGEBA/MDA/

MN system.
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Fig. 2. Computation of reaction orders for DGEBA/
MDA/MN system by Fractional life equa-
tion.

(O)85C ([1)105T (A)120°C (<) 150C

42 AEe) ukg(11, 12]0]2 2 FsiEE F7t

53 S7hdoh e, kel ;“"35‘*’“ fﬂr
o] F43 Frbska, 3A9A AR
A5 A Yoo Hxr}t 27184 57 i °ﬂ
Eale]r ], oluly], vpelE ™Y, FEEA] F 24
719) 4%o] A% wA H& diffusivity controll 9,
1019 <G3< A 7] gl AsER Frhol
A3}t Zolxle Aoz oA},

Fig. 10 23%€ Fractional lifeljo] <& wh-s-z}4

£ 737 A —log(Ao/Ar)¢t log(tos)e] AL

F1g 20 velila, A48 7)1 2 58wk,

ng 78k Table 1ol bl gict.

Fig. 3& 9124 HQE #7Ie Ao A7psA &
< Af & AFAE Jebd 2ot} Fig 1]
A%} "}’47}7‘15 ALt 2245 WS
E}?\h—, HQL 37k Ale whe4%7)t H7bsA &

& Auch o 25~3200 HE WEL & 5 Aok
°lﬂ"’* I EEAE 7}11“ HQ®| #7l2 <& uhg

&7} @k o]f-& Chapman®}t Parker13] %

& o3 2 ks "ﬂﬂ‘*]?&i A=stgict. uhs-

Foll AHAY = FvlE YoFE FHEA|e

s
ol

3
£
2}

o] Z o]t 7|, oful7|e} ZAsle] termolecular tran-

sition states AT oA o FAlelt welE 41

733

o

1.0

Unreacted fraction
o
(2]

0.0

0 10 20 30 10 50
Time(min)

Fig. 3. Isothermal curing curves for DGEBA/MDA/

MN system with and without HQ.
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Fig. 4. Computation of reaction orders for DGEBA/
MDA/MN system with and without HQ by
Fractional life equation.
(O)MN(@)MN/HQ at 85T (A)MN
(A)MN/HQ at 120C
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Fig. 5. DSC scans for DGEBA/MDA/MN system
with different heating rates: (a) 10°C/min
(b)20°C/min (¢) 30°C/min (d) 40°C/min.
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Fig. 6. DSC scans for DGEBA/MDA/MN/HQ sys-

tem with different heating rates: (a)10°C/

min (b) 20°C/min (c¢) 30°C/min (d)40°C/min
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Fig. 7. Plots of -In(q/T:?) vs. 1/Trx 10° by Kiss-
inger equation for DGEBA/MDA/MN(Q)
and DGEBA/MDA/MN/HQ([1) systems.
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