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Effect of Second-phase Particles on Grain Growth
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Fig.1 Schematic illustration of the change of grain size
distribution during normal grain growth*s .
(¢ annealing time, A : grain radius)
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Fig.2 Schematic illustration of the driving force of grain growth.
(P : driving force, E : grain boundary energy, R, : average
grain radius)
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Fig.3 Schematic illustration of Grain growth.
(solid line : without precipitates, dotted line : with stable
precipitates)
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Fig.4 Temperature dependence of the grain growth time exponent
(n) for isothermal grain growth of various materialss” .
(T annealing temperature, 7m : melting point temperature,
“z.r.” : zone-refined)
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Fig.5 Schematic illustration of the inhibition effect of grain
growth by precipitates.
(1, - pinning force, E : grain boundary energy, AS : grain
boundary area interrupted by precipitate)
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Fig.6 Schematic illustration of the change of grain size
distribution during abnormal grain growth*® .
(¢ annealing time, A : grain radius)

| 143




45258 Vol.25 (2020) No.3

T 20, a 3B A n 3 IIRER (ZKTT ¢ 0.5,
SWIC: D) ERZV M)y o 2RO R L F —
E 3EHT % " RPHESR L~ b Y w2 2RO R T
ANF = RIZV PV v 7 ZROKE - WHEDEALETH
0. RAFEHRIONETH %,

HHT 2 RS RICIE. o0 lM# < KX (9) OF
VEIE~ MY v 2 ZROR RO 1706 OEE) )], 552513
HEHRORADOHCIGE I TH 5. H3EFHEHRICK S
Wt ks v ik iThd 5, SN, FEH T 2 R
R E VIR N A BT L TRE L T DT, HBI3EITH
Dff 5% L %, Fig8hn 65315 K 5 IZH20H, H3HDRR
IxF— (E) LHEIHORATLILE— (E) »Hx55Z
EHNEELETH B,

— 0 REHESIIATIC X B VIR IR A R4 125
KL 2 TRET 20T, < b ) v 7 2RI I O%E
LIZIE U T EHIRE (RL=—7%) TRET2LEL N5,
EWIREIZB T 5~ N ) v 7 2ROk E#RE X, K (10)
Tihhxhz®,

(10)

@_aME(l_RCIZJZ_
o

dt 4R

RS Fig6 1R T L 512 EH T 2R oRiEA <
Py o ZRORELD BAHINICKEL BEBIRTH 5,
B> T RSSO, FEH T B RO M xR R
(dR/R) £~} v 7 ZKOMMNBEHEE (dR./R,) D%
(O) THIRIF 2 Z LN TE B, FEHNOHXIBERE (dR/
R) 737 1V w7 ZAROMKEEE (dR,/R) k0 & KEL
%55C>1L0 ) &3 & EERIE MY v 7 2K
IZHART, R 4 TR KEL B D, RS
T5LHEIND

10%
-
g 10¢ | Goss.ori 3

ss-oriented Grain

8 3
@ 10%
g
5 102 Matrix Grain

10" £ — .

900 1000 / 1100 1200
Temperature (°C)

5001 m 10mm

Fig.7 Secondary recrystallization behavior in grain-oriented silicon
steel (grain size and structure) .
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Fig.8 Schematic illustration of the statistical model of
grain growth ; microstructure and three forces
(P1-P3) that affect the specific grain.
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Fig.9 Effect of grain boundary energy difference (Ake) and
inhibitor intensity (z) on the criterion parameter of
secondary recrystallization (C)'".

(dotted line : z=0.5, Ake=0, solid line : z=0.5, Ake=0.2)
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Fig.10 Effect of grain boundary energy difference (Ake) and

inhibitor intensity (z) on the maximum grain size (Uy)2"
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