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概要 本研究は，銅張積層板（銅箔／FRP／銅箔）の銅箔部に生ずる残留応力に及ぼす多層化接着剤ならびに内層材の影

響について検討した。具体的には，まず種々の接着剤ならびに種々の内層材を用いて銅張積層板をホットプレス法で成形し

た。ついで，これら積層板の銅箔部の残留応力を逐次除去のひずみゲージ法により求めた。さらに，接着剤ならびに内層材の

熱的，機械的特性を測定し，銅箔部の残留応力をこれら諸特性とともに考察した。その結果以下のことを明らかにすることが

できた。

(1)銅箔部に生ずる残留応力は，銅箔の線膨張係数よりも鏡板と接着剤ならびに内層材の線膨張係数に大きく影響を受け，以

下 (I)�(II)�(III)の順に大きくなる。

(I) a P�a A�a F

(II) a F�a P�a Aまたはa A�a P�a F

(III) a P�a F�a Aまたはa P�a A�a F，a F�a A�a Pまたはa A�a F�a P

ここでa P：鏡板の線膨張係数，a A：接着剤の線膨張係数，a F：内層材の線膨張係数

(2)銅箔部に生ずる残留応力は，接着剤の線膨張係数を制御することで低減することが可能である。

Abstract

This study examined the effects of multi-ply adhesive and an insulating layer on the residual

stress generated in the copper foil portions of a copper clad laminate composed of copper

foil/FRP/copper foil. First, copper clad laminates were formed by the hot press method using vari-

ous multi-ply adhesives as well as various insulating layers. Then, residual stress in the copper foil

portions of these samples was measured by the strain gauge method of the layer-removing. The ther-

mal and mechanical properties of the multi-ply adhesive and the insulating layer were measured,

and the residual stress of the copper foil portion was analyzed together with these various proper-

ties. The following results were identified:

(1) The residual stress generated in the copper foil portion depends more on the coefficient of lin-

ear expansion of the mirror plate, multi-ply adhesive, and insulating layer than on that of the copper

foil. And, it grows hereafter in order of (I)�(II)�(III).

(I) aP�aA�aF

(II) aF�aP�aA or aA�aP�aF

(III) aP�aF�aA or aP�aA�aF，aF�aA�aP or aA�aF�aP

Where, aP: coefficient of linear expansion of mirror plate, aA: coefficient of linear expansion of ad-

hesive, aF: coefficient of linear expansion of insulating layer.

(2) The residual stress generated in the copper foil portion can be reduced by controlling the coeffi-

cient of linear expansion of the multi-ply adhesive.
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