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　概要　電子部品を簡易モデル化した鋼材／エポキシ樹脂／プリント配線板からなる粘弾性三層積層体を対象とし，これに加
熱から冷却までの一連の熱負荷を加えた際に生ずる反り変形挙動を実験で求めた。次いで，これを有限要素法による解析およ
び熱粘弾性応力・変形解析の結果と比較検討した。その結果，熱粘弾性応力・変形解析の結果は，有限要素法による解析結果
に比べて実験値とよく一致した。また，この三層積層体の反り変形挙動は，粘弾性特性を示す樹脂のガラス転移温度，弾性係
数および線膨張係数などの物性値と，その厚さ寸法に基づく曲げ剛性とが複雑に影響を及ぼし合っていることを明らかにした。

Abstract
We experimentally examined the warpage behavior of a viscoelastic three-layer laminated structure 

consisting of steel/epoxy resin/printed board which modeled that of electronic devices caused simply by 
a series of thermal load from heating to cooling. We also calculated the warpage behavior using the finite 
element method and a thermo-viscoelastic stress/deformation analysis program based on linear viscoelas-
tic theory which we have developed. Then, those experimental values were compared with those two 
theoretical values. From our results, the experimental warpage values are in good agreement with the 
thermo-viscoelastic analysis values, but are not in good agreement with the finite element analysis values. 
In addition, the warpage behavior of the viscoelastic three-layer laminated structure is influenced not only 
by the material properties such as glass transition temperature, modulus of longitudinal elasticity, and 
thermal expansion coefficient which depend on the temperature and flexural rigidity based on the thickness 
and width of the three-layer laminated structure.
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