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F o TERB=ANF =2l T 2702 THD. ZnHD
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4.1 $EEPIHE

TRIRLABE TIEZ < OFE SR SN E T & 1532 D
T, CHUBIM B L 0 A < THRW. BRI o(FLIES ) B XY

RIEE d O—Mer972 BIRIL, Hall-Petch” 12 L - TR ST,
o=c,+kd [1]
(PR A— =R H )L Ty M twoFvat
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Phenomena

Calculation model

Critical strain for dynamic
racrystallization

Grain size of dynamically
recrystallized grain

Fraction dynamically recrystallized

Dislocation density in dynamically
recrystallized grain

Dislocation density

Grain growth of dynamically
recrystallized grain

Grain size of statically recrystallized
grain

Fraction statically recrystallized

Change in dislocation density
due to recovery

Grain growth

€, = 476X 10™ exp(8000/T)

d,,, =22600[ ¢ exp(Q/AT)]*" = 227,

X

Q = 63800 cal/mol

2
ayn = 1 €XD —0.693(525»]
Eas

£y = 1.144 X 10°d) % 2% x exp(6420/T)

p, = 87300 e x exp(Q/ RT) ™ =873002°%
P, = p,, exp[~80exp(~8000 / T)x t*?

Py

g (1-e ) +pe™

d, =d,, +1.1x(d,,~d,, )xy
d,, =5380x exp(-6840/T)

y=1-

Sv=

X, =1- exp[—O.SQS( L

s =

exp[-295 £ exp(-8000/ T )xt ]
5/(Svxe)”

22 (0.4916* +0.1556™ +0.14336")

nd,
"

0.6

2.2x10778v™* x £ x £ x exp(30000/T)

p, = p, exp[ ~90x exp(~8000/T)x "]

a? =d;+1.44x10‘2xexp(—O/RT)xt
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Transformation Transformation speed

Nucleation and growth rate

Coefficient

Ferrite Nucleation-growth 1=TD . exp| - k, . k,=1.7476x10°
ATAG?
4
dx 6 2 k, =8.933x10 % ex (21100)
9% _ 2046 k 16 z p
7 046( 4 d: T ) 2 T
34
1 1.C.- k =(ca|“/mcul"):O..‘)57x1()s
—— - G=—0D-L k4 3
(In1_x) (1-%) 7" C
Pearlite Saturation—growth G= AT-D'(C,,, -C,,,) k,=6.72x10°
. dx 6 -
Bainite E=k2_c_'._(,‘(1_x) c=1p. C,.-C, k2=6.816><10“exp(3431'5]
Y 2r | C,-C, F

Note: d,,yparticle size; D, diffusion coefficient of C in y{m?/s); C, C mole fraction concentration in y; C,, C mole fraction concentration in

ferrite; C,
radius of}growth interface.

ARG 2 383K 3% BT 1997 4RIk iz, = Z Tt
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DAKVREE CIRAEIEE 2 8-> TR Y, ok, #®

X 3 TMCP 35 L O3 DML 7 m+ %

B 4 VC OAR ST H @

C molarity in yof the Y« interface; Cﬂ,, C molarity in yof the y/cementite interface; AT, supercooling from Ae, (K); r, curvature

W, R X OB RE AT R L DR 2 ko 2
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