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A ghefo] FopRlol ulah A AH = FEt oot ol ZA) uhg-e A o) ¥Watrt e1ith DMA
23 PPGPU /epoxy SIN & 1 ZAoA A&Ado] nf$ 2941 PTMGPU/ epoxy SIN &
AgAe] 23 WolHh PTMGPU/epoxy SIN & PU7F 20% ) Q1472 Hnas ua

v FAYEE PUGFC] Z71dd wet & SIN 2% ZE718 12 PTMGPU/ epoxy SIN o]

PPGPU/ epoxy SIN Rt} =27 75 7} =it}

Abstract : Reaction kinetics and properties of two component simultaneous interpenetrating
polymer networks(SIN’s)from polyurethane(PU)and epoxy were studied. Two PU’s (PPGPU,
PTMGPU) were prepared by using poly(propylene glycol) (PPG) and poly(tetramethylene
ether) glycol (PTMG) as the polyol, The kinetics of PPGPU / epoxy SIN was studied by
the differential scanning calorimetry. Epoxy curing reaction was slightly accelerated by the
mixture of chain extending agent and crosslinking agent. PU reaction was retarded by the
anhydride of the epoxy curing agent. During the SIN formation, the retardation effect of NMA
on PU reaction decreased as the epoxy content was increased. But the epoxy reaction was
not influenced very much. From the dynamic mechanical analysis, it was found that PPGPU /
epoxy SIN’s had a very good compatibility over the whole composition range, PTMGPU / e-
poxy SIN had slightly poor compatibility. The tensile strength of PTMGPU / epoxy SIN
showed maximum at 20 % PU. The impact strength of all SIN’s was enhanced as the PU
content was increased. The PTMGPU / epoxy SIN had higher impact strength compared to
PPGPU / epoxy SIN.
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Table 1. Materials

Designation Description Source Source
DGEBA Diglycidyl ether of Kuk Do Chem,
bisphenol A(YD-128)
NMA Nadic methyl anhydride =~ Tokyo Kasei
BDMA Benzly dimethylamine Tokyo Kasei
IPDI Isophoron diisocyanate Fine Chem, Co,
PPG Poly(propylene) glycol Korea Polyol
M.W,=402
PTMG Poly(tetramethylene ether) du Pont
glycol
MW.=977.35
BD 1,4-Butanediol Tokyo Kasei
TMP Trimethylol propane Tokyo Kasei
T-12 Dibutyltin dilaurate M&T Chem, Co
3 250ml 47+ Eekdo) 29 %] IPDIS Y1
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Fig. 1. Effect of PU prepolymer and BD/TMP

mixture on the epoxy reaction.
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Fig. 2. NMA effect on the PU reaction.
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Fig. 4. Effect of anhydride / catalyst in the epoxy
formulation corresponding to 20, 40, 60, 80 % epoxy
composition on the PU reaction,
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ed from DSC(points) and calculated from the kinetic
model for the NMA affected PU reaction (lines).
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Fig. 10. Mechanical loss tand as a function of tem-
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Table 2. Impact Strerngth of PPGPU / Epoxy SINs
and PTMGPU / Epoxy SINs

Impact Strength

(kgem / cm)

Epoxy -

PTMG 20% 20.51

PTMG 40 % 30.57

PPGPU 20% 5.21

PPGPU 40% 15.0
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