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Table 1 Composition of the PTMG-1oughened epoxy resin

({weight parts)

Epon BupSn0- Weight
f sampl DDS PTMG
Code of sample gyg pypo, DPS parts
EP-PTMG-0 100 32 — 0

EP-PTMGygq-2 100 32 PTMGno 2

EP-PTMGyg-5 100 32 PTMGixo 5

EP-PTMGig,-10 100 32 PTMGyy 10

EP-PTMG g00-3 100 32 PTMGoo0 5

EP-PTMG00-10 100 32 PTMGium 10

EP-PTMGoag00-2 100

1
1
1
1
EP-FTMG g2 100 1 32 PTMGie 2
1
1
i 32 PTMGaweo 2
1

EP-PTMG2000-5 100 32 PTMG:o00 5
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Fig. 1 *H-NMR spectra (CDCl, as the solvent) for (a) the
reaction product of EPON 828 with 10 phr PTMG catalyzed
by 1 phr Sn-P6700, (b} PTMG and (c) epoxy resin EPON
828
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Fig. 2 DSC thermograms ( heating rate 10C /min} for
(a} Epon 828/5phtPTMG 96 /1phrSn-P6700 and {b)
Epon 828/5phr PTMG 900
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Table 2 T, and particle size of the dispersed phase of the PTMG-

toughened epoxy resins

Concen-

Code of MOI‘?CU]H tration of A_vemge
sample weight PTMG TAT) diameter
of PTMG (em)
EP-PTMG-0 - — 157 -
EP-PTMG140-2 700 2 153 0.4
EP-PTMGgg-5 700 5 151 0.6
EP-PTMGrog- 10 700 10 143 1.0
EP-PTMGg00-2 1000 2 156 0.4
EP-PTMGu 5 1000 5 149 0.7
EP-PTMGp0-10 1000 10 139 1.0
EP-PTMGume2 2000 2 159 0.8
EP-PTMG;p0-5 2000 5 153 1.4
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Fig. 3 SEM micrographs for the PTMG-toughened epoxy resins: (a) EP-PTMG-0, (bYEP-PTMG;p9-5, () EP-PTMG09-5 and {d) EP-
PTMGyon-5
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Table 3 Mechanical properties of PTMG-toughened epoxy resins
PTMG

Flexural properties
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SHEMHEDHENEE. 5IALD R PTMG # R
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Fracture
Codeofsample M e Strength Modulus energy gﬁiﬁ ,15 Phl' Wﬁ&%?ﬁﬁ;—rﬁg&ﬁ DDS @
2 P
(MPa)  (Gpa)  (/m) 189 5 SR DS B0 BT S BB K 121 J/m? H A B) 338
EP-PTMG0 — —  145.1  2.68 262 J/m® ARl FEMIEHK R FIIAT 1 phr Sn-
EP-PTMGyo-2 700 2 166.2 2.65 304 P6700 fE AL, BRI BRE WS Rk
EP-PTMGyp-5 700 5 160.1 2.57 418 .
EP-PTMGioe-2 1000 2 159.5 2.60 271 Al LM {5 , 7 Sn-P6700 MEE T PTMG 2% H
EP-PTMGyge-5 1000 5 158.9 2.46 371 IS RO A SO R
EP-PTMG 006-10¢ 1000 10 153.3 2.43 486
EP-PTMG;q6-2 2000 2 156.2 2.55 273
EP-PTMG,g00-5 2000 5 147.5 2:52 516
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TOUGHENING OF EPOXY RESINS BY HYDROXYL-TERMINATED POLYETHER
WITH Bu,Sn0-Bu; PO, CONDENSATE AS CATALYST

WU Qi, XU Jianjun, MA Yue, YU Yunzhao
( Centre of Molecular Science , Institute of Chemistry , Chinese Academy of Sciences , Betjing 100080)

Abstract The hydroxyl-terminated polyethers, though industrially widely available, have not been used as
tougheners for amine-cured epoxy resins. The Bu;SnO-Bu; PO, condensate Sn-P6700 was used to catalyze
the addition of hydroxyl group to epoxy group. In the presence of this catalyst hydroxyl-terminated poly
(tetramethylene glycols) (PTMG) were used directly as the toughener for the epoxy resin with 4,4’-
diamino diphenyl sulfone as the curing agent. PTMG was first reacted with the epoxy resin to form block
copolymers. Micro-phase separation took place upon curing. The particle size of the dispersed phase was in
the range of 0.4 to 1.4 pm when the molecular weight was in the range of 700 to 2000, which was
favorable to the toughening. When ca. 5 phr of PTMG was used as modifier, the toughness of the cured
resin was improved greatly with a slight lowering of T, and modulus.
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