ol

3

[TV bo=r 255545 14 (3 ) 204~211 (2011)

#

X

o

o
IRFIBEURINIA XD D OHRE
BHILOEEST, ORI =T, SR T
Study on Polybenzoxazine Modified with Epoxy Resin

Mika KAGAWA™**, Toshiyuki OYAMA™, and Akio TAKAHASHI*

* RN R ARG T2EFEhe (T 240-8501  #i4s) IR IR L » BIXHHE 79-5)
s R AMRNBEERN 7 7 7 3 — (7 213-0012 #2317 X R 3-2-1 KSP Pa## 6 )
#Department of Advanced Materials Chemistry, Faculty of Engineering, Yokohama National University (79-5 Tokiwadai, Hodogaya-ku, Yokohama-shi, Kanagawa
240-8501)
##Kanagawa Academy of Science and Technology (KSP WEST 6F, 3-2-1 Sakado, Takatsu-ku, Kawasaki-shi, Kanagawa 213-0012)

BWE 33-(AFLv14Y72=LY) EX B4-VE FB2HIINY VA FH YY) PARRY VA FH YY) (3,
RIcAE U2 EERIC L o, N Y F4 9 v otz K& < L0 3 195°C O 4 5 RELFEIREE (Tg) & 44 ppm/K DK
BWIEREZR L1 7 =/ —VEHIEB X O A+ BHEICRD 2FEMELE L CORREER RO IZ S Nicds, £ Ny s+
VY OATHICTER S N A YIRS S SR T IcB W TEE DN S oo, BAMIEEZRLIz, 22T, £) Xy U7H
FHIUNEST 2 ) —WMKEREE T R F VEIEERIGS 5 T & TILFHNEIBOHA LA T2, TORER, £ )Nyt
F YV HRE YIS C 2B SR S N Y, RNy A FF Y v e RE VB0 E1.0:03 TCTE S
47ppm/K 2R L, P-dBA ) Ny F4 0 v BMOEY) % E]2 206°C D Tg G o i, 510, SRABRKRT £+ v
BHEEZ B WTEMEZA R, 48H1.0:05 TTg 3 213°CORAMEER Lz, 72, NV V4 +4 Yy ORLEHER & L
T=7vfbdoH#E/ 2 F U7 3 VEHABTFMEA) 2 RV 72 L, BE{LIEREE 2 200°C 2> 5 180°C ITKIK S ¥ 72,

Abstract

The possibility of a novel high heat-resistant thermosetting resin was investigated, with the reac-
tion of a phenolic hydroxyl group generated by ring opening polymerization of benzoxazine with an
epoxy group. First of all, 3,3'-(methylene-1,4-diphenylene) bis (3,4-dihydro-2H-1,3-benzoxazine) (P-d
type benzoxazine) was selected for its thermal properties. Using P-d type benzoxazine and bisphenol-
A-based epoxy resin (DGEBA), epoxy resins modified polybenzoxazines were prepared. The thermal
stabilities were improved remarkably and the thermoplastic property of polybenzoxazine to soften
at temperatures of more than 200°C was improved. In addition, an improvement of the thermal prop-
erties by reducing equivalent ratio of epoxy group to hydroxyl group of phenol was confirmed. PABA
(0.3), whose ratio of epoxy group to hydroxyl group was 0.3, showed a Tg of 206°C and a CTE of
47 ppm/K. In addition, by using a liquid crystal type epoxy resin or a polyaromatic type epoxy resin
instead of DGEBA, further improvement of the thermal and mechanical properties was suggested.
Moreover, by the addition of BF; (NH,Et), the curing reaction was accelerated, maintaining the ther-
mal properties of the cured resins.

Key Words: Polybenzoxazine, Epoxy Resin, Coefficient of Thermal Expansion, Thermal Prop-

erties, Curing Reaction





