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Investigation of Compressive Strength and Foaming Characteristics of
Acid Anhydride Epoxy Foam by Foaming Agent

Dong-Jun Kwon*, Jong-Hyun Kim**, Sung-Min Park*, ll-Jun Kwon*, Joung-Man Park**'

ABSTRACT: Polymer foams were used to fill the void in the structure in addition to flame retardant and heat
insulation. Polymer foams such as polyurethane, polyisocyanurate, poly(vinyl chloride), polyethylene terephthalate were
used to weight lighting materials. In this study, epoxy foam was used to improve mechanical properties of polymer
foam. Acid anhydride type hardener reacts with polyol. Using this phenomenon, if blowing agent was added into
epoxy resin using acid anhydride type hardener, formation and compressive properties of epoxy foam was studied.
Formation of polymer foam was compared with type of blowing agent and concentration of blowing agent via
compressive test. As these results, optimized condition of epoxy foam was found and epoxy foam had better
compressive property than other polymer foam.
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Fig. 1. (a) Synthesis of ester polyol using Phtalic anhydride and
Di-ol; (b) good cured epoxy surface; and (c) poorly cured
epoxy surface
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Fig. 2. Chemical structure of foaming agent: (a) p-Toluenesulfonyl
hydrazide(TSH); (b) Sodium carbonate(SC); (c) 5-phenyl-
1H-tetrazole(5PT); (d) Ammonium carbonate(AC); (e)
Ammonium bicarbonate(ABC); and (f) Azodicarboxamide
(ACA)
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Fig. 3. Compressive strength of epoxy foam with different
foaming agent condition
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Fig. 4. Foaming condition of epoxy foam: a) p-Toluenesulfonyl
hydrazide(TSH); (b) Sodium carbonate(SC); (c) 5-phenyl-
1H-tetrazole(5PT); (d) Ammonium carbonate(AC); (e)
Ammonium bicarbonate(ABC); and (f) Azodicarboxamide
(ACA)
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Fig. 5. Foaming condition of epoxy foam with different epoxy
resin: (a) YD:KBH; (b) YD:KFH; (c) YD:G640; (d) KFR:KBH;
and (e) KFR:KFH
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Fig. 8. Foaming condition of epoxy foam with different epoxy
resin: (a) 0.5 wt%; (b) 1 wt%,; (c) 2 wt%; (d) 2.5 wt%; (e) 3
wt%; (f) 5 wt%; (g) 7 wt%; (h) 10 wt%; (i) 15 wt%; and (j)
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