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Abstract The cure kinetics of a diglycidyl ether of bisphenol A (DGEBA) with 4, 4’-methylene
dianiline (MDA) added succinonitrile was studied through the dynamic run method by applying the data
to the Kissinger equation which analyzes the effect of the heating rate on the temperature at maximum
reaction rate using Differential Scanning Calorimetry (DSC) analyzer in the range of 30°C-350C.

In the DGEBA /MDA system with SN, the activation energy (E,) and the pre-exponential factor (A)
were calculated. From these results, the rate constants (k) were obtained according to the different SN
contents.
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Fig. 2. DSC scans for the DGEBA-MDA (MDA =
30phr)by three different heating rates(2, 5, 10°C/
min)

A 80T HZolMFE wrgubgo] dojrly)
Alztstn Sleod, ¢&&57t Frigtel uwo
o ddFo] Yelde £x7F Hal goA
3 gluh EF 200C ol Lo ot}
B 2zt A% gart Hola glew, 10T/
min) A& HIEE7F 300To)gol A A A3
HduAg Bolx oy, 330TCoaMe 4F
vE £7]7F 4o AdA] £t Azt A
of UYer] o) ¥ AREZAM zmelstA] ¢
At o] W ArHoT A WL o FA}
ol=71¢t ofmlr] Zej:, FAbI|o o) § w
EHtg oz ojFA. walr o] g Hhgo]
dojute ol WAHE EFo2RE ol
BE571EY s EAF AF Ao A3Y F
Ak ol AR A3 wgoMe o FA-
obiA WA thE NS ERY AuyHow
wE A ofmly} o ZAloj=v)e] wigo]
oldg g w ol AyA §Hgl 80
CTHZAA e wkgo] dojuly] Alztsle,

2%t 27 ol W of wee ©g
23] éollnlﬂi FeEwr}t FE5E o
= _9_ ng} Ulo}_x]t 7)_131]_, OIE

4n;zrzémc4>
ok
o
-

#4 MaeEs FobdE A 2EE 4
£ Aotk AWA AFH wrgol oo
WAl HSAE obn ABNAE AR

Ao}t - 2 4% : Diglycidy! ether of bisphenol A/Methylene dianiline/Succinonitrile#] ¢] 73 &---259

HYo Hr senz v we okwl A
A7k gg & Rew, oA ohmdl s
e 011%40157154 g ste A oE 2y
SHURE YAHEA ANPY ASE 37}

A7le BHee e UL ojn U
AL Eol o, DGEBA/MDAA o] SN 3+a
S Sphr2 AAHEA sta $2&LE Wi
A& W 1zt A3} peakol] A= DGEBA/MDA
At Fol F&EIt FUMg wE wd
peak &% & Folxm w4 go] Hz Fr}s}
2 Ak 2y 23 A 2T N

DGEBA/MDA Age & ZA¥ez $&
27l g2 gdako] Feolxlu 5T/
minol 4 2] DSCZExdelMe 22 F3 2
g peak’t WEMEA o3 91g& Fig. 39 4
#2 & Uk $&ExE dAH&A 2C/
minl 2 &1 SN & watAA Fig. 4
o et A 7}Al SNe| #ato]

e 3
FHMEFE 1A A %
peake] 259 wdzko] Aol A gz
UA T, 23 BE peakd A g ko] Zo
£0°] 10phro]’de] SNo| H7} HAUS B W
¥ peakw AlatH h.

$o A9z EE DGEBA/MDAA ] uvkg
4 H7HA SN& =QiAz o =X 23 Ashul

we

ol AHAS S ¢ F Uk o) w4 H
7bAl SNol Hrislol 1d & 4 g ukg
BEE g Zo] mAT 5 AU

‘E” 10°C/min

E 5°C/min

‘\.'; 2Cmin /7 ONL

(e ]

-]
[ 5'0 160 15;0 2:0 2’50 3(’)0 350

Heating Temperature (°C)
Fig. 3. DSC scans for the DGEBA-MDA-

succinonitrile (MDA = 30phr, succinonitrile=5phr)
with three different heating rates(2, 5, 10°C /min)



260 BRAELSA A2 A4E (1992)

-

13

5 10 PHR

3 __/\__\/
5

S—

o

h-

] 5'0 1(;0 1;0 2(‘)0 2;0 3;)0 350

Heating Temperature (°C)

Fig. 4. DSC scans for the DGEBA-MDA-
succinonitrile(MDA =30phr, succinonitrile=0, 5,
10phr)by heating rate 2°C /min
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Table 1. Temperatures at peak with the differ-
ent heating rate and SN contents

UNIT : C
\heating rate . . . . . .
2°C/min 5C/min  10°C/min

cont.
O(phr)| 118.36 143.06 159.94
5 118.30 141.12 159.82
10 118.19 143.30 161.35
15 125.33  146.36 166.40
20 118.57 148.06 165.19
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Table 2. Kinetic parameters of DGEBA/MDA/SN System with the different SN contents.

s} ek E./R In(AR/E.) E.(kcal/mol) A(S™) k(S
0(phr) 5.343x10° 2.42 10.62 1.00 x 10° 1.634 x 1073
5 5.382 x 10° 2.53 10.69 1.13 x 10° 1.620x107°
10 5.573 x 108 2.96 11.07 1.79x 108 1.352x 1078
15 6.187 x 103 4.27 12.29 7.35 x10° 0.714 x107°
20 5.043 x10% 1.60 10.01 4.13 x10? 1.847 x107°
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