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Calculation of Specific Interfacial Energy and Ripening Rate
for Cooper in Ferrite of Bainite Steel

Li Guangmin'?, Yan Huicheng’, Qiu Shengtao®, Yong Qilong’ and Xiang Jinzhong'
(1 Department of Material, Yunnan University, Kunming 650091 ;
2 State Key Laboratory of Advanced Iron and Steel Process, Central Iron and Steel Research Institute, Beijing 100081)

Abstract g-Cu precipitated in ferrite of 0. 06C-0. 40Cu bainite steel is kept with matrix in semi-coherent Kurdjumov-
sachs relation, according to the theory of mismatch dislocation, with increasing temperature the calculated specific interfa-
cial energy between g-Cu and ferrite matrix increases, the coefficient of diffusion of Cu at 823K is 1000 times more than
that at 723 K, and the ripening rate of g-Cu increases approximately by 10 times. As g-Cu precipitated size is 4. 5 nm, rip-
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ening rate at 520 C is 0.312 7 nm ™"

, the g-Cu particle size is 9. 92 nm, yield strength of steel increases by 142, 8 MPa.
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Table 1 Results of calculation for specific interfacial ener-
gy between Cu and ferrite

/K o/(J-m?)  g/(J-m™?)  F/()m?)
823 0.260 0 0.924 0 0.499 0
793 0.2615 0.933 8 0.502 5
773 0.263 6 0.940 5 0.507 0
753 0.2657 0.947 2 0.5110
723 0.268 8 0.9570 0.5170
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Table 2 Solution and precipitation amount of Cu in ferrite
/%

T/K B[ Cu], Hriti & Cu-[Cu],
823 0.167 8 0.232 0
793 0.121 0 0.279 0
773 0.095 9 0.304 0
753 0.0750 0.324 9
723 0.051 0 0.349 0
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Table 3 Ripening rate of e-Cu in ferrite

/K D/(m? +s71) c, m/(nm « s713)
823 2.830 x10 16 0.001 475 0.5820
793 5.833x10°Y 0.001 060 0.3127
773 1.910 x10~" 0.000 842 0.201 9
753 5.916 x 1018 0.000 659 0.1273
723 9.001 x10°Y 0.000 448 0.060 8
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Fig. 1 Effect of temperature on ripening rate of g-Cu in ferrite
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