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Fig.3 Microstructural evolutions of grain growth with different stored energies: (a) initial grain; (b) initial stored energy distribution;
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Fig.4 Effect of stored energy on average grain radius (a) and accumulated stored energy (b); grain radius frequency statistics distributions (c)

g A L AR SRR A, B2 SRR A AN TR #kk
B, — ML T AN AR T SO, mIRE A R T A i
B 1y 5 A R LR N 1) ] S AR [R) 25 . AR IR A 4
S 2R ) AN [ b RS S RN 35 ST 1 R LR, 25
FE N A7 il B AN A A T B 1A ) 4

CEAATAERE R /N Rl AR KR A S H SR A T
A R AR RE T = IR R K LR, &
E QS R P VA AN M NER - 1 xS N 1 A2 = X g
7 B8R 38 Xk Py b RS 3 S0 M i B RIS 2%
FEATfi e o i B R TEE 2 B
4 FhEgETEN AR ERHC KRR

KPR E ST G £ diobL I AR TE A7t BEAS 7T BE 58
FHIE o T SRR AR RS AT RE 26 A T A7 i BE I AN [
G AT 77 O R S R K . SR AR R A R 2R
FUAF it Be (B A7 BE 7 A1 A 735 73 A1 (uniform) « 26 P 7
i (linear) « 1E 25 73 A1 (normal) « %5 2 43 4ii (grade) %5 4 Ff
752 4 FiAEft e oA 7 st B S s . 48200
A ERL I AF A RE W B 40N P IAEiEBE R/ 0.005 T'm ™,
B =i1E 0.009 J-m*, HAKAE 0.001 J-m ™, H A &£ 50 4 , K
2 AN BE S, 3X 4 Fp o3 A1 7 IR X e A76if e
T A48 ) P AR VA T

Bl 6 A5 3 Pl R o A 7 A 2L AL (B p
TCATA e iR 2 €, A7 e it R 2501 Bk vy P € Bk 22 00
2L, SR RO MR A AR S B K 3.
S8 25 43 A T g REAE 2000 B A] 25 R EE R TR AR
Je i R AR AR f R R ST & HEKOR A B e TR B R
B Ko 4000 B[] 25 55 25 43 A ik e e R T A2 e 22 11, 45
A B 7o R WX — A5, 3 U Wik B8 20 A 2= 5 1 R 3 iR
AR T v A7 R LE BT HR A DR TRORE TR i R PRI T
I IR BT A R AR o A R ARORL A R A
FeREIUG » LV BRRAUE A7 e = T2, AT (3L
J& BIA7 i REREBOE R LT 2%, dibi K R g8, L B ARA7
it BRRE BOH 2 /N TP 0 A 07 0. X L 4 PG e o0 A
77 AP35 AR RS I TR AR 5 S5 490 A1 77 20 AE 2000

0.012

—=&— Uniform —@— Linear

—&—Normal —%— Grade

0.010

= 0.008

m

T

o o
(=] (o)
[« (=)
i X

T

Stored Energy/J

0.002

vvvvvvvvv

O'OOOO 50 100 150 200

5 Al REAS IR 22 () 73 A7 75 R =2 ]

Fig.5 Schematic of different stored energy distributions
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Fig.7 Variation curves of average grain radius (a) and accumulated stored energy (b) over time with different stored energy distributions
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Fig.8 Grain radius frequency distribution curves over time with different stored energy distributions
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Phase-Field Simulation of Influence of Stored Energy on Grain Growth in Alloys

Li Xuexiong, Zhang Jinhu, Xu Haisheng, Ma Yingjie, Wang Hao, Wang Qingjiang, Xu Dongsheng
(Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The optimized accelerated multi-phase field model was used to investigate the influence of magnitude and distribution of stored energy
on the grain growth of alloy microstructures. The results show that the model successfully simulates and accelerates the microstructure evolution
of a system with multiple order parameters. An increase in stored energy of alloy accelerates grain growth, leading to an increase in average grain
size. During the early-to-mid stages of microstructure evolution, grains with high stored energy reduce the uniformity of local grain sizes. An
increase in the non-uniformity of stored energy distribution can expedite the release process of stored energy in the early-to-mid stages of
microstructure evolution, leading to a larger grain size. In the later stage, smaller and more uniform grain size is obtained. This research develops a
polycrystalline geometric model for integrated microscale simulation of alloys, providing a theoretical basis for analyzing fine-scale parameter
changes in grain size after high-temperature deformation.
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