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The influence of V, Cu on the Bauschinger effect in API steel

J. S. Park, D. W. Kim, Y. W. Chang

Abstract

APTI steel is used for line-pipe to transport the oil and natural gas. As the recent trends in the development of API steel

are towards the use of larger diameter and thicker plate, many researches have been studied to achieve higher strength,
higher toughness and lower yield ratio in API steel. However, the strength of API steel after pipe forming is changed
depend on the competition of the Bauschinger effect and work hardening. So, the purpose of this study is to investigate
the influence on the Bauschinger effect for API steel by addition of V and Cu which are formed the precipitations for
higher strength in API steel. The results are that the addition of V considered as a ferrite stabilizer and Cu considered as a

austenite stabilizer decreases and increases the Bauschinger effect for AP steel respectively.
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Table. 1, Composition of X80 API steel (wt. %)

C Mn Si Nb Ti Mo

SBl 005 18 025 0.04 0.01 0.25

SB2 005 18 025 0.04 001 0.25

SB3 0.05 18 0.25 0.04 0.01 0.25

Ni Al \ Cu Fe

SBI 0.25 0.03 Bal.

SB2 0.25 0.03 0.04 Bal.

SB3  0.25 0.03 0.04 0.2 Bal
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Fig.1, Microstructures of X80 API steels before
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Table.2, Volume fraction of polygonal ferrite

SBi-1  SBI-2 SB2-1 SB2-2 SB3-1 SB3.2

V%) 413 440 510 496 398 286
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Table.3, Tensile test results (C : Continuous yielding,
QD : Quasi-discontinuous yieldin;)

YS(MPa) UTS(MPa) YR(%) Yielding
SB1-1 562 837 75.7 C
SB1-2 606 834 78.1 C
SB2-1 552 772 83.7 QD
SB2-2 608 820 84.6 QD
SB3-1 609 795 86.0 QD
SB3-2 703 941 79.3 C
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Fig.2, Yield strength change after compressive prestrain
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Fig.3, Ao, depending on the yield behavior
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