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Surface Properties of Cyclotetrasiloxane-containing Methacrylate Copolymers
Hiroshi INOUE and Kimihiro MATSUKAWA

Osaka Municipal Technical Research Institute
(1-6-50, Morinomiya, Joto-ku, Osaka 536, JAPAN)

Abstract

Surface properties of 3-(heptamethylcyclotetrasiloxanyl) propy! methacrylate (HCPM)/methy! meth-
acrylate (MMA) random and block copolymers were studied to draw a relationship between surface
segregation of the cyclotetrasiloxane groups and adhesion performance. DSC analysis revealed that the
PHCPM blocks in the block copolymer/PMMA blends were phase-separated from PMMA blocks
miscible to PMMA homopolymer, in contrast to the random copolymers/PMMA blends. The water
contact angles and ESCA analysis of the airside surfaces of the block copolymer blend films suggested
preferential surface accumulation of the cyclotetrasiloxane groups. However, any significant decrease
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Naniwa-ku, Osaka 556, Japan.
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in 180° peel strength of their surfaces against pressure-sensitive adhesive tapes was not observed with
the HCPM content. The discrepancy in the siloxane surface segregation and the adhesion performance
was discussed mainly in terms of short chain length of the cyclotetrasiloxane side group.

(Received: July 25, 1991)
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New Derivatives of Imidazole as Curing Promotors for Dicyandiamide Cured Epoxy Resin
Makoto TOKIZAWA, Nobukatsu WAKABAYASHI and Shoichi SATOU

Mitsubishi Kasei Corporation, Research Center
(1000, Kamoshida-cho, Midori-ku, Yokohama 227)

Abstract

1-carbamoyl imidazoles were synthesized from imidazoles and isocyanate and were found to be useful
accelerators of dicyandiamide cured one part epoxy resins. These acceleration effects were stronger than
that of N, N-dimethyl urea or Monuron in tests of D. 8. C., Gel time and HDTs, and they had good
curing properties. These accelerators were also useful for biguanides, dihydrazides cured epoxy resins.
Formulation of solid epoxy resin with dicyandiamide and 1-carbamoyl imidazoles had good storage

stability and gave a good one part curing system.
(Received: August 5, 1991)

Strength of Adhesive Bonded Joint between Carbon Steel Shaft and CFRP Tube
Shinji FUNATSU, Chiaki SATO and Kozo IKEGAMI

Precision and Intelligence Laboratory, Tokyo Institute of Technology
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Abstract

The strength of shaft joints between carbon steel and carbon fiber reinforced plastic (CFRP) tube
adhesively bonded with adhesive resin was investigated analytically and experimentally. The stress distri-
butions under tensile load and torsional load were calculated using the finite element method. The
strength of the adhesive shaft joint was predicted by applying the strength laws of CFRP, the carbon
steel, the adhesive layer and their interfaces to the calculated stress distributions. The predicted strength
was compared with the experimental strength of the joints. The effect of joint shape on the strength
were discussed.

(Received: August 15, 1991)

Effect of the Varieties of Accelerators on the Thermal Properties of Epoxy Resins Cured
with Novolak Type Phenol Resin

Mitsukazu OCHI and Hidetsugu MOTOBE

Department of Applied Chemistry, Faculty of Engineering,
Kansai University,
(3-3-35, Yamate-cho, Suita-shi, OSAKA 564, Japan)

Abstract

Effects of the kinds of accelerators and the ratio of epoxy/phenol groups on the curing mechanism
and thermal properties of phenol-cured epoxy systems were investigated. 2-ethyl-4-methylimidazole
(2 E 4 MZ) and Triphenylphosphine (TPP) were used as the accelerators.

Thus, it was shown that only the reaction of epoxy with phenol groups occurred in the TPP-accelerated
system, even if the epoxy/phenol ratio was changed in the wide range. On the other hand, in the 2 E
4 MZ-accelerated system, the side reactions such as polymerization of epoxy group occurred in the
region where excess epoxy was added.

Thermal properties of the cured resins was considerably affected by the varieties of accelerator. This
behavior was explained in terms of the changing of crosslinking density through the difference of curing
mechanism in each accelerated system.

(Received: September 30, 1991)
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Properties of Urethane Modified Epoxy Resin Adhesive
Makoto TOKIZAWA, Nobukatsu WAKABAYASHI and Shoichi SATOU

Mitsubishi Kasei Corporation, Research Center
(1000, Kamoshida-cho, Midori-ku, Yokohama 227)

Abstract

Polyether urethane modified epoxy resins were obtained from the reaction of the hydroxyl group
attached to the backbone of bisphenol-A diglycidyl ether type epoxy resins with polyether urethane
capped with diisocyanate.

These hybrid epoxy resins cured with dicyandiamide were investigated by lap shear strength. T-peel
strength and thermal property to test their structural adhesion of metal.

This hybrid modification significantly increased the adhesive properties, especially the T-peel strength
while keeping high shear strength, over the usual modification with liquid rubber.

The effects of modified polyether urethane content, solid epoxy resin content and the amounts of
accelerator were also investigated.

Impact tests of this adhesive were also evaluated and the results showed that this hybrid modification
toughened rigid epoxy resin.

(Received: August 5, 1991)

Mechanical Behaviour of Spot Welded Joints and
Adhesively Bonded Joints Under Tensile Loading

Kiyomi MORI, Yasuo SUZUKI, Toshio SUGIBAYASHI and Mitoshi KAI*

Faculty of ENG., Takushoku Univ.
815-1, Tatemachi, Kachioji, 193 Tokyo
*Koyogiken Corp.
2-19-19, Higashihasimoto, Sagamihara, 229 Kanagawa

Abstract

Deformation and strength of a spot welded joint under tensile loading were compared with those of
an adhesively bonded joint. Strains of several points on both joints were measured using strain gauges.
Also, the deformation of both joints was analyzed by means of the finite element method. In the case
of the spot welded joints, a large bending deformation was observed around the spot welded region.
The fracture of the one-spot welded joint initiated at the zone affected by heat of welding in the steel
plates. Strength of the adhesively bonded joint was bigger than that of the spot welded joint. It was
found that because a uniform distribution of the strain in the former joint decreased the stress concentra-
tion around this joint, the former joint had a superior characteristic.

(Received: October 4, 1991)



