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Phase-field Simulation of Recrystallization Based on the Unified Subgrain Growth Theory

1. #&

ZHREEAN SNPIBL AN F =AM UL T %0 ZOffdh

wINET B L KT REGEE R LML 4, 2o XH% LT ABRTHDLH, 22T, ARIZBIT 5 EG RS
I AVF—BRGBREDEIE, Fd, WEETHY, Lk TZ?TZB‘ZWE%@L@EH%T‘SG75>EM¢&E2:H~®}
AR ORLKE RN BV TRO CEE 2R E 2 £723 0, HZALATHETAHREE®RLTEY, Efuaami‘éﬁqﬂ

S L0 U TS 2 il 2 BESI SR 2 JEBRAGI B S

UDC 621.785.3-6

BiamEE A

iﬂi an- 9?‘ 7'_*
Yoshihiro SUWA

" $x

SEMOEEBIETEL 2BERIE, FMEBRECHRTIERBEZHMNTILET, EELALTN
BRO—DOTH D, ThETEMDIRRE L THENINTE &8RS L UNEREES MA T, BiES
BORKEEE— DDA TR “F—WH T 1> (SG) REETFTIICBEBLTHRE L, T4
—HSGIRETET IV OFSMBIERICOVWT, SGRINERAMEICISC TEL S SGRALXILF—
BLUVGBEEAVDIZET, BESGOEFHMRRDAIAEM, D%V RERBHEROLTR " 2R
TENTED, Kt T, SGREETFINEMBBSEFEEHAEHE /N ETORYEAICDONTHE
FUARIC, SGREETICEDE, BBSTEFEL LT Phasefield (PF) &AW TIT- - BiERE
FHFEICHIIEELHERRICOVTHREL 1=

Abstract

Recrystallization occurring in the steel manufacturing process is one of the most important
phenomena in order to control the polycrystalline microstructure. This manuscript highlights a
unified theory for continuous and discontinuous annealing phenomena by means of the subgrain
growth mechanism. In Chapter 2, the mean field analysis based on the unified theory is reviewed.
In the analysis, the possibility of abnormal subgrain and/or grain growth based on non-uniform
grain boundary mobility and energy has been clearly shown. Subsequently, the numerical simulation
results based on the unified theory are outlined. Finally, in Chapter 3, the numerical simulation
results of static recrystallization by coupling the unified sub-grain growth theory with the phase-
field methodology are discussed.
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Grains are approximated to spheres of radii R and <R>.
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Conditions for discontinuous growth as a function of the
relative sizes (X), boundary energies (G) and mobilities (Q)
of the grains

Stating point and end point of the arrow in the figure
indicate the minimum value required for abnormal growth
and the maximum value attained in abnormal growth,
respectively.
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Initial configurations with N=48 and N=192
Initial mean subgrain radius, <R, > is kept constant as
<R,/>=7.42. Fraction of high-angle (pre-existing) grain
boundaries in the initial structure were 3.2% (N=12), 7.7%
(N=48), 29.8% (N=192), and 12.7% (N=192(ISO)).
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In the case of N=192, the obtained recrystallizaition curve
exhibits significant deviations from a sigmoidal shape.
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