4258 Vol.27 (2022) No.2

A%

RERIT—35

KRERRmOBAETAMOBECEE - GE/INSD X
SLUBEECEBNICEFSEYIRHORHF

Construction of Toughness Prediction Technique for Large Forgings and
Development of Steel for Offshore Structures with Excellent
Strength-Toughness Balance and Weldability
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(a) Bainitic ferrite: o
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(b) Granular bainitic ferrite: o

High angle grain boundary map of bainitic ferrite (a) and granular bainitic ferrite (b).
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(b) Granular bainitic ferrite: oy

Fig.2 Histogram of effective grain size, prior-austenite grain size and structure unit for bainitic ferrite (a) and

granular bainitic ferrite (b). (Online version in color.)
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Fig.3 Relationships between Gae or Wae and FATT of various steels
(Gas : as grain size of as structure, Woaes : block width of a%
structure). (Online version in color.)
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Fig.4 Relationships between aspect ratio of microstructure and FATT
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of as structure and a°s structure. (Online version in color.)
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Fig.5 Relationships between Gas or Wae and FATT considering the
aspect ratio of various microstructures with approximation
straight lines for toughness predictions (Gas : as grain size of as
structure, Waes : block width of acs structure). (Online version
in color.)
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Measurement of
average block width
(using high grain boundary map*)

Aspect ratio: 3.0~3.7

A4 v

Substitution of the o grain
size into equation (1)

Substitution of the block
width into equation (2)

Substitution of the block
width into equation (3)

* High angle grain boundary is defined as boundary where the angular difference between

adjacent crystal orientations is 15° or greater.

Fig.6 Procedure of the toughness prediction method.
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Table1 Results of CTOD test and area fraction of MA using simulated HAZ sample of developed and conventional steel (Specimen size: 10 x 10

mm, test temp.: 253 K)

Mn content | AT€2 fraction |\ oy CTOD value at 253K
of MA
(mass%) X (mm)
(%)
Developed steel 0.4 3.5 256 0.16(8:n) 0.12(5,,) 0.12 (&)
Conventional steel 1.4 8.9 319 0.04(8,) 0.01(5,) 0.02(8,)
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