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170°Ce] A3t =ollA HF2de HZ s 2A40E 27 A% 43S W8T DSC, TGA, DMA,

TMA 984 ¥ E ALg3te] YD-128/DDM E@-E9| 3] Wyt AgEe 94 EA A=
Gl st =AY oW, 2AES ZHFAIHE YD-128DDM (1:11) 2AES 57 DSCE 9|
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Abstract: In this work, a series of molar ratios composed with YD-128 and DDM were chosen based on the
viscosity anadysis. The mixtures of YD-128 and DDM with the different molar ratios were cured at 170°C
for 15 min followed by post cure at 190°C for two hours. The thermal properties of the cured samples were
investigated with DSC, TGA, DMA, and TMA. The conversion ratio of the mixtures of YD-128 and DDM
(1:1.1) was calculated by dividing AH obtained from DSC experiments for each cured sample by AH. The
TGA data of the cured samples showed that the thermal stability and thermal degradation activation energy
were proportional to the amount of DDM in the mixtures. However, the highest tan 6, and the lowest thermal
expansion data with DMA and TMA respectively were obtained from the stoichiometric mixture of YD-128
and DDM. Furthermore, the different ratio of mixtures were applied to test specimens to be cured a 170°C
to measure single lap shear strength with universal testing machine.

Keywords. epoxy resin, DDM, aromatic amine, cure behavior, themal sability, storage modulus
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the curing agent[7].
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Figure 2. Dimension of lap shear test specimen[11].
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Table 1. Viscosity and Shear Rate of YD-128/DDM
System in Various Equivalent Ratio

Equivalent ratio

- Viscosity Shear rate
Epoxy Curing (27.6°C, cps) (Usec)
resin agent

1 0 8853 10.3

0.6 9801 9.35

1 0.8 10262 8.91

1 1.0 10668 8.58

1 11 11720 7.81

1 12 14599 6.27

1 14 20852 4.40
=3 gEFd)o] w2 YD-128/DDM A E2] A=t A
dEES AR A3 g Tale 1o A2lsiith
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Figure 5. Converson of cured YD-128/DDM system with
the equivalent ratio of curing agent/epoxy resin of 1.1 as a
function of curing time.
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Table 2. The Results of Converson and AH of Cured
YD-128/DDM System as a Function of Curing Time

Curing time AH (DSC) caculaed4/H; Conversion
(Jg) (AHT-4H) (%0)
0 748.8 (A Hr) 0 0
30 sec 655.9 92.9 1241
1 min 588.7 160.1 21.38
3 min 62.43 686.4 91.66
5 min 48.35 700.5 93.54
10 min 47.87 701.0 93.61
15 min 34.23 714.6 95.43
20 min 33.29 7155 95.55
30 min 3142 7174 95.80
40 min 39.58 709.2 94.71
50 min 34.03 714.8 95.46
60 min 3491 7139 95.34
70 min 35.35 7135 95.28
80 min 32.83 716.0 95.62
90 min 30.62 718.2 95.91
Table 3. Tpeac and 4H of Dynamic Scans
H??tci;'r?]i;?e 2 5 10 20
Tpek (°C) 12337 14635 163.69  182.69
AH (Jg) 9345 7313 7153 6295
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Figure 6. DSC andysis for YD-128/DDM mixture with 1.0
to 1.1 ratio.
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Table 4. The Curing Characterigtics of YD-128/DDM Mixtures

Hesting rate
(°C/min) Activation
Equivalent ratio energy
5 10 20 (ky/mol)
Tmax (°C)
1.0 367.95 381.56 396.38 19.62
12 36950 38330 396.74 20.59
14 371.84 382.02 396.17 23.11
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a
o X o
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Figure 8. TGA data of (YD-128/DDM) mixtures composed
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Table 5. DMA Daa of YD-128 with Different DDM Contents

Storage modulus

Equivaent (MPa) Tan ¢

ratio 4®)
25°C 170°C

0.6 3127 1.210 87.47

10 2428 1043 185.10

14 2479 9.828 148.95

Table 6. TMA Data of YD-128 with Different DDM Contents

CTE
Equivalent (UMYm + °C) Ty
ratio (°C)
al a2
0.6 44.64 2106.76 821
1.0 57.85 180.59 169.2
14 62.21 767.34 148.2
¢ Ass el A f2H o2 1043 MPao] A
A HoF3lth

P AdE tan 6 FA T ZAAE 1T
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