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要旨 : 

中径電縫鋼管 API 5LX X60 (18"φ×6.35mm)を対象に素材コイル強度の予ひずみ依存性，成

形過程中の機械的性質の変化を調査した。コイル幅を変えた造管実験を行い圧縮ひずみ量

の影響を調査し，板厚方向強度分布を測定するとともに計算によりその推定を行った。結

果は次のとおりに要約できる。1)くりかえし変形後の降伏条件式は最後の圧縮ひずみ量さえ

考慮すればバウシンガー効果係数，相当ひずみ量を用いて表示できる。2)管の降伏強度はフ

ィンパス，サイザーでの圧縮ひずみ量によってかなり影響を受け，計算によってもコイル

幅の影響を予測できる。また，今後の高張力鋼管の降伏強度設計に有益な指標を得ること

ができた。 

 

Synopsis : 

Effects of pre-strain in hot-rolled sheet on the Bauschinger effect and mechanical 

properties of the sheet in various pipe forming processes have been investigated using 

ERW high strength line pipe specified by API as X60 (18inφ×6.35mm). The effect of 

compressive strain has been interpreted in terms of the results of tensile, burst 

hydrostatic, and ring expansion tests. The distribution of yield strength through wall 

thickness is measured using thinly-sliced specimen taken from flattened pipe and 

calculated using the results of compression-tension test and 

tension-compression-tension test. The results are as follows: 1) Yielding condition after 

cyclic tensile and compressive prestraining is obtained by introducing the Bauschinger 

effect factor and equivalent strain corresponding to the work hardening in single 

stress-strain curve. 2) Yield strength decreases remarkably with decrease of the 

curvature in pipe forming processes and is affected considerably by the compressive 

strain the fin pass and sizing rolls. 3) Variation of yield strength of pipe due to 

compressive strain in forming processes can be estimated from the calculated 

distribution of the yield strength. 
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