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Multi-scaled Heterogenetity and Influence of Texture on Plastic Flow of Pearlite Steels

Satoshi MOROOKA, Tetsuya Suzukl, Yo TOMOTA, Yoshinori SHIOTA and Takashi KAMIYAMA

Synopsis : Pearlite is composed of ferrite and cementite with different strengths. Even in the ferrite matrix, stress must be different from grain to grain

depending on the crystal orientation which is called block stress. The ferrite block stress and phase stress in two pearlite steels with a strong

(110 fiber texture or a weak texture were studied by using a time of flight method of in situ neutron diffraction during tensile deformation. It

is found that the texture influences the block stress particularly in the transverse direction.

Key words: neutron diffraction; pearlite steel; block stress; texture; residual lattice plane strain.
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Fig. 1. A tensile jig for the TOF neutron diffraction (a) and
the geometrical arrangement for the strain mea-
surement during tensile testing (b).
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Fig. 2. SEM microstructures of the specimens used (a) as-
patented, and (b) swaged-annealed.
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Fig. 3. Tensile stress—strain curves for the as-patented and
the swaged-annealed specimens, in which the ap-
plied stress kept constant during the neutron dif-
fraction measurements are indicated.
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Fig. 4. Diffraction profiles in the axial and transverse di-
rections obtained by the TOF method before tensile
testing.

Table 1. Relative diffraction intensity in the axial and
transverse directions obtained by TOF method be-
fore tension test, where intensity of (110), Axial,
patented is used for normalizing.

Direction Axial Transverse ]
Plane | (110)[ 200)[ 210)[ G10)[ (110) [ 2000 | (211) | (310)
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Fig. 5. Change in diffraction profiles with the applied
stress obtained from the ferrite matrix: (a) the axial
and (b) the transverse direction.
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Fig. 6. Change in diffraction profiles with the applied
stress obtained from cementite: (a) the axial and
(b) the transverse directions.
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Fig. 7. Lattice plane strains in the ferrite matrix as a function of the applied stress: (a) axial direction for the patente dspecimen,
(b) axial, swaged-annealed, (c) transverse, patented and (d) transverse, swaged-annealed.
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Fig. 8. Residual strains after tensile deformation: (a) axial direction for the patented specimen, (b) axial, swaged-annealed, (c)
transverse, patented and (d) transverse, swaged-annealed.
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Fig. 9. Schematic illustrations to explain the influence of
texture on block stress: elastic compression defor-
mation of a [110] single iron crystal.
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the applied stress: (a) the axial direction and (b)
the transverse direction.
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