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Abstract: A core-shell structured copolymer (CSP) that consists of a rubbery core and an epoxy-miscible shell was syn-
thesized and used as additives in the epoxy resin. The poly(butylacrylate) (PBA) core functions as a rubbery particle that
induces the nanocavitation effect, while the poly(ethylene glycol) (PEG) shell allows uniform dispersion within the epoxy
resin due to its miscibility with epoxy. A divinylbenzene (DVB) crosslinker was used to bind the core and to synthesize
a stable CSP. The mechanical properties of the additive-modified epoxy resin were investigated by measuring the adhe-
sion strength using a universal testing machine. When using CSP as additives in the epoxy resin, the adhesion strength
was increased by 160%, while the linear copolymer (LP) only showed a 130% increase. The morphology of the CSP-
modified epoxy and the fracture surface morphologies confirm the role of the nanocavitation effect and the void formation
in improving the mechanical properties of the CSP-modified epoxy resins.

Keywords: core-shell copolymer, additive, adhesion, epoxy toughening.
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Figure 1. Chemical structures and synthesis scheme: (a) CSP; (b) epoxy resin; (¢) hardener.
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Figure 2. '"H NMR spectrum: (a) PEG-Br; (b) PEG-b-PBA.
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Table 1. Characteristics of Synthesized LP and CSP Additives

—— PEG-b-PBA CSP
—— PEG-b-PBALP

Intensity [a.u.]

10 12 14 16 18 20 22 24 26 28 30
R.T. [min]

Figure 3. GPC trace of LP and CSP.
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Figure 4. TEM images of fracture surfaces: (a) neat epoxy; epoxies modified with (b) LP; (c) CSP additives.
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Figure 7. SEM images of fracture surfaces: (a) neat epoxy; epoxies modified with (b) LP; (c) CSP additives.
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