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Synopsis :

The effects of tensile, bending, bending-flattening and compressive prestrains on impact
properties of pipe steels were studied in order to clarify quantitatively the changes in
impact properties by pipe forming. Regardless of chemical composition, rolling
conditions or heat treatments, the good correlation was observed between the rise of
Charpy fracture appearance transition temperature uTrs and the increase in the stress
at 1% tensile strain (01.0) after all kinds of prestrains except for compression. The rise
of DWTT 85% FATT after prestraining is nealy equal to that of uTrs. On the basis of
these results, the changes in uvTrs and DWTT 85% FATT by pipe forming can be
estimated in good accuracy from the stress-strain curve of the original plate.
Compressive prestraining does not increase 01.0 but raises uTrs remarkably in the
controlled rolled steels. This rise of uTrs is mainly attributed to the decrease in

separations resulting from weakening of (100)[011] texture.

(c)JFE Steel Corporation, 2003
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The effects of tensile, bending, bending-flattening and compressive prestrains on impact properties of pipe

steels were studied in order ta clarify quantitatively the changes in impact properties by pipe forming. Regardless

of chemical composition, rolling conditions or heat treatments, the good correlation was observed between the

rise of Charpy fracture appearance transition temperature »Try and the increase in the stress at 1% tensile strain

(o) after all kinds of prestrains except for compressian. The rise of DWTT 85% FATT after prestraining is
nearly equal to that of ¢Trs. On the basis of these results, the changes in +Trs and DWTT 85% FATT by pipe

forming can be estimated in good accuracy from the stress-strain curve of the original plate.

Compressive prestraining does not increase ¢, but raises +Trs remarkably in the controlled rolled steels.

This rise of vTrs is mainly attributed to the decrease in separations resulting from weakening of (100) (0111

texture.
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Table 1 Chemical composition of materials tested
Chemical composition (7%
Steel | Grade —— i S ——— - - -
L Si | Mn P be) NE VoMo [Ni Cu Al
A X700 0.07 10.27 | 1L70 | 0.015 | 0.006 | 0.046 | .032 - 0.031
B X70 1 0.06 0.251 1.65 | 0.015 | 0.002 | 0.035 | 0.045 0.20 | 0.20| 0.032
C o) X70 [ 0.10]0.29] 1.535 | ¢.015 ‘ 0.002 | 0.036 | 0.071 - - 0.011
. B - ] .
Do X70 [ 0.07 026|172 ¢.014 | 0.006 | 0.058 014 0.035
k X70 | 0.0710.25] 1.73 | 6.014 | 0.006 | 0.058 0.14 - | 0.034
F X603 [ 0.07 [0.23] 1.591 0.015 | 0.004 | 0.042 0.21 0.042
G X70 | 0.06 | 0.27 | 1.29 | 0.010 | 0.005 1 0.018 | 0.19 11.49 1 0.08| 0.023
. . S — —_
Table 2 Tensile and impact properties of materials tested
. PR — — _—;____ R
o } [ Tensile properties (J];}arll:)ir]:s:('t
Steel | Grade i‘lnlsh}nfl " Thickness F—— g e S
Fmperatuare I v.s T.8. i tEy | oTrs
‘ t°C) {mm ) (kg/mm®) | (kg/mm?} (47) {kg-m) (°C)
A X70 ¢ 700 21.4 51.0 60.3 44 10.2 - 86
B X70 700 15.3 525  57.8 48 23.2 —114
G X70 760 16.7 48.7 57.8 43 19.0 -128
D X70 760 26.9 49.6 61.0 45 17.1 97
k X70 76¢0 27.4 44.4 59.1 45 216 108
F X80 810 20.3 42.2 61.2 46 10.5 -33
—— R -
G X70 ‘ 950 {QT) 25.0 52.0 60.0 46 24.2 —86
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Fig. 1 Experimental procedure
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