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A Study on Thermal and Mechanical Interfacial Properties of Difunctional
Epoxy/PMMA Blends

Soo-Jin Park™, Ki-Seok Kim’, Jac-Rock Lee’, Byung-Gak Min"", and Yeung-Keun Kim"™

ABSTRACT

In this work, the blend system prepared from epoxy(DGEBA)/polymethylmethacrylate(PMMA)  was
investigated in thermal and mechanical interfacial property measurements. The thermal properties were carried
out by DSC, DMA, and TGA measurements. Also, the surface free energy and fracture toughness were
determined by contact angle and critical stress intensity factor(Kic), respectively. And the fracture surface was
observed by SEM after Kic tests. As experimental results, the curing temperature and glass transition
temperature  were slightly increased in addition of PMMA. Surface free energy of the blends showed an
improved value at low contents of PMMA which could be attributed to the both increasings of London
dispersive and polar components. From measurement of Kic of the blends, the highest value was found at 5
phr. This was due to the increasing of compatibility or physical interaction in macromolecular chains between
DGEBA and PMMA of the blends.
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Fig. 2 Dynamic DSC thermograms of DGEBA/PMMA blend system.
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Fig. 5 TGA thermograms of DGEBA/PMMA blends.
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Table 2 Decomposed activation energies(E) of DGEBA/PMMA blend
systems
System In[in(1-0)"] 8 E/RT. E
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Table 3 Variation of surface free energies of PMMA addition

(mJm™)
System ¥s Vs 75
0 51.8 307 211
2 60.2 356 245
5 59.8 36.5 233
10 593 382 21.1
15 559 383 17.6
PMMA 47.8 383 9.7
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