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Abstract - In this work, the effect of poly (phenylene oxide) (PPO) in tetrafunctional epoxy resin (4EP) was investigated in
terms of cure kinetics, thermal properties, and mechanical interfacial properties of the blends. The content of PPO was varied
within 0, 5, 10, 15, and 20 phr to neat 4EP. The cure kinetics of 4EP/PPO blend system are examined by near-IR and DSC
measurements. And the thermal stabilities were determined by initial decomposed temperature (IDT), thermal stability factors,
and integral procedural decomposition temperature (IPDT) of the blends. For the mechanical interfacial properties af the castin
specimens, the fracture toughness test was performed, and their fractured surfaces were examined by SEM. As a result, the con-
version €) is indicated in high value at 5 phr of PPO and, the cure activation engydy @Ecreased at 5 phr PPO, due to the
plasticized PPO polymer molecule in epoxy resins. The thermal stabilities were increased, which can be explained byethe presenc
of phenyl group of PPO in intermolecular chains. Also the fracture toughness paramgteB-Jishow high values at 5 phr
PPO. This result is interpreted in the development of interfacial adhesion force between intermolecules of the polymer chains.
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Fig. 1. Chemical structures of TGDDM, PPO, and DDM.
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Fig. 2. Near-IR spectrum of TGDDM/PPO blend system before curing.

B Kinetic Heating rateQC/min) E,
Compositions factor 5 10 15 20 (kd/mol)
Pure 4EP UT,,(x10°) 234 2.25 2.19 2.15 52.8
In[®/T 2] -10.49 -9.88 -9.53 -9.28

PPO 5 phr 1/ (x15) 2.38 2.26 221 2.16 459
In[®/T,2] -10.47 -9.87 -9.51 -9.27

PPO 10 phr U 1) 2.35 2.25 2.20 2.15 51.5
In[®/T,,2] -10.49 -9.88 -9.52 -9.27

PPO 15 phr VT (x10) 2.33 2.26 2.22 2.15 58.2
In[®/T,,2] -10.51 -9.87 -9.50 -9.27

PPO 20 phr VT (x10) 2.35 2.29 2.23 2.18 59.6
In[®/T 2] -10.49 -9.84 -9.50 -9.25
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Fig. 3. Near-IR spectrum of TGDDM/PPO after curing.

Table 2. Band assignment for chemical groups from NIR absorption
spectra of cure system

Wavenumber (cif)  Chemical group
7,000 -OH overtone and combination bands
6,067 Firsts overtone of terminal (methylene)
-CH fundamental strtching vibration
5,990 Phenyl C-H stretching overtone band
5,890 Aromatic CH band
5,240 CH, -CH combination band
Combination band of the conjugated
4,682-4,619 C=C stretching with the aromatic
-CH fundamental stretching
4,530 Conjugated epoxy Gldeformation band
4,530 Amine group NK

Table 3. Conversion ratio of TGDDM/PPO blend system

Composites Conversion ratio (%)
0 phr 89.3
5 phr 92.0
10 phr 89.0
15 phr 87.7
20 phr 87.1
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Table 4. Thermal stabilities of TGDDM/PPO blend system
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Fig. 4. TGA thermograms of TGDDM/PPO blend system.
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Fig. 5. Critical stress intensity of TGDDM/PPO blend system.
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