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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 (18in@x6.35mm). 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.

(c)JFE Steel Corporation, 2003
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Synopsis :

Effects of pre-strain in hotrolled 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 APl as X80 (18in¢ x 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-tensicn test.

The results are as follows:

1) Tielding condition after ¢yclic 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 in {in pass and sizing rolls.

3) Variation of vield strength of pipe due to compressive strain in forming proocesses can be estimated

from the calculated disiribution of the yield strength.
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Photo. 1 Microstructure of hot-rolled sheet Photo. 2 Compression test device

Table 1 Chemical compositions and mechanical properties of hot-rolled sheet

‘. . . -
| Chemical compositions (wt %) Mechanical properties
I

Pipe size !
Grade ‘ T T Y. 8 *TIS. T E
- ey C S MR P S AN \(kg/mm?) (kg/mm?)| (%)
| |
API 5LX X60 | 18ingx6.35t | 0.16 | 0.17 | 1.12 ‘ 0.014! 0.009i 0.025 0.033‘ 56.2 | 67'3 | 28.1

(*:at 0.5% total strain)
Y.S. : Yield strength T.S. : Tensile strength El. : Elongation
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Fig. 3 Thinly sliced specimen for tension
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