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Effect of Inner Pressure on the Plastic Deformation Behavior
of Seamless Pipe Deformed by Compression Process
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Abstract

In this study, compression process is performed on the seamless E235 pipe using the newly developed compression
technology for seamless pipe. Experimental analysis on the heterogeneity of microstructures and mechanical properties of
the deformed seamless pipe is conducted. As a result, the correlation between microstructures and mechanical properties are
determined. The spatial distribution of effective stress and effective strain developed in the seamless pipe deformed through
compression is analyzed using the finite element method (FEM) based on different inner pressure conditions. From the
results of the FEM, the impact of the inner pressure on effective stress and effective strain of the seamless pipe deformed
through compression can be understood theoretically.
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Fig. 1 Schematic diagrams of compression process: (a)
before compression and (b) after compression
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Table 1 Chemical composition of E235
C Mn Si S P Cr Ni Cu Fe
E235 0.1 0.44 0.23 0.006 0.01 0.03 0.01 0.01 Bal.
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Fig. 2 Seamless pipes: (a) after compression process and
(b) after connection with the bolt
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Fig. 4 Microstructure in the seamless pipe: (a)
undeformed (punch side), (b) near protrusion
(punch side), (c) bottom of protrusion, (d) near
protrusion (die side), (e) undeformed (die side),
(f) middle of protrusion, (g) top of protrusion
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Fig. 5 KAM map of the seamless pipe: (a) undeformed,
(b) near protrusion(left side), (c) protrusion and
(d) near protrusion(right side)
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Fig. 7 Comparison of grain size in each area of seamless
pipe
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Fig. 9 Stress-strain curves obtained from uniaxial
tension test and fitted by Swift’s equation
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Fig. 12 Distribution of effective stress under different
inner pressure conditions: (a) 500 bar, (b) 600
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