Polymer(Korea) Vol 24, No. 2. pp 245-251 (2000)

el

N FA)/E U B AR FH AR Wsirt
© 9%
W42 A5 - oA - gl
assdTs oAy, TASHSD 4ot
(19994 10¢¥ 16¢ H4)

"

Effect of Surface Free Energies on Mechanical Properties of
Epoxy/Polyurethane Blend System

Soo-Jin Park', Joong-Seong Jin, Jae-Rock Lee, and Pyong-Ki Pak
Advanced Materials Division, Korea Research Institute of Chemical Technology,
P.O. Box 107, Yusong, Taejon 305-600, Korea
*Department of Textile Engineering, Chonbuk National University, Chunbuk 561-756, Korea
to-mail bpsjin@ pado.krict.re.kr
(Recetved October 16, 1999)

2 of: | ZA (EP) X9} Ze]9-ast (PU) o8 4z Bi= Ao HE4u 7|48 B4
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w EP/PUS] #3& 100/0~100/60712] ¥girl i}, H%7he Rame-Hart goniometerZ A
sl on AgAo s FH5Y diodomethaned 4313t B AFolA= geometric WH &
AHg-% Owens-Wendt2} Wu's modelo] 2= A xelo] g0 z1goURE Dol =d] ALY
ol AlHe] 71AY ZEA AL AdAl &3 A7l 3 (critical stress intensity factor, K;:) ¢}
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ABSTRACT: A blend system prepared from epoxy (EP) and polyurethane (PU) was investi-
gated in terms of the contact angle and mechanical properties. The contents of EP/PU were
varied within 100/0~100/60 phr in the presence of 20 phr DDM (4,4 -diamino diphenyl
methane) as a curing agent for epoxy resin. Contact angle measurements were performed em-
ploying a Rame-Hart contact angle goniometer. Deionized water and diiodomethane were cho-
sen as the testing liquids. In this work, Owens-Wendt and Wu's models using a geometric
mean were studied to analyze the surface free energy of blend system. For the mechanical
and toughening properties of the casting specimens. the critical stress intensity factor ( K)
and impact test were performed. Especially, the impact test was carried out at room and cryo-
genic temperatures. As a result, specific or polar component of the surface free energy of the
blend system was largely influenced on the addition of the PU resulting in increasing the im-
pact strength for the excellent low-temperature performance.
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Figure 1. Chemical structure of DGEBA, DDM, and
urethane.
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Table 1. Glass Transition Temperature of EP/PU
IPNs

compositions (EP: PU)  T,1 (C) T (C) T,()

100: 0 - 130 110
100:10 -55.1 128 105
100:20 -48.2 121 99
100: 40 -42.6 123 104
100: 60 -73.7 116 92
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Table 2. Specific (777) and London Dispersive G})
Component of Surface Tension () in Wetting Li-
quid (subscript : L), Measured at 20 C

wetting liquids ns‘ /m]-m? TL /m]-m? 3 /mJ-m™
water 51 218 728
diiodomethane 13 495 50.8

!
Table 3. Contact Angle Determination (in degree)
of EP/PU with the Content of PU

Ophr 10phr 20 phr 40 phr 60 phr

73 69 65 61 68
30 30 29 30 31
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diiodomethane
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Figure 2. Surface free energies(in m].m™%) of EP/PU

with the content of PU using a two-liquid geometric
method.
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