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ABSTRACT The directionally solidified microstructures of peritectic alloys are affected markedly
by the nucleation and growth conditions. By using nucleation and constitutional supercooling criterion
and assuming that the maximum interface growth temperature of phase growth is more stability in the
directional solidification process, the composition range is theoretically developed for predicting the
nucleation at the plane-front growth of properitectic and peritectic phases in an initial transient zone.
The band-like microstructure occurs as a function of solidification distance and composition range
is described on the basis of the purely diffusive model. The calculated results of Fe-Ni and Pb-Bi
peritectic alloys are in agreement with their experimental data.
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Fig.2 Schematic of constitutional supercooling zone of peritectic phase at the plane—front growth of properitectic phase

EEFEES, MW — SRR (B
BREAKEERR) B ZHEEREEKEEET
HEM. XMFE 2 U TR EEER, WA
A PR L A S8 R R 0 A A S T R L BTV B AR IR
ERTFOSMIERE A KGRE, BEEYTR (5).
ENFARA R R AR, MAMRE LS e
SRR K, F i Bk B0 A S A O A A A
B KR BRI A, BRI R AT R T
BHEN (NCU).

Ty >Ts — AT (5)

crit

B FE 2 ARAAET (kg < k§ < 1), RMHENERT
TR B 1 B K A 1 ) L B R R A, [
WA RERE LB E TR (6), RASEREITER
He A B AR BT

Tia > Ty — ATS,, (6)
R
Tia = Toa + m{C; = Tp — mgCy + mp Gy (7)
Tig = Top + mECy = Ty, — mPCL +mECy (8)
KHE (3) . (7)#0 (8) KA (6), fAfkLis

C : kgv
8 _mey [ C0T1 _ (1~ kayerp(= K0 ] -
(mf — mg){ = [1- (1= g )exp( Dgz)]
Ca 5
kg } < AT,crit (9)

&

o kg
ko = k&v

1-(1- kf)")exp(—j)%z)
TUIRT LA 3R AG40] A A - 57 T 46 5 e 5 T Ab AR A B R AR Y
22 S

(10)

ke k& ATP.
Co < | Ca — 2=t TC“E]' (11)
kg . mf —myp,

SR (10) F1 (11), %4 L > 4Dy (kov)™! SisEHE
BE B TG KK B k™ — kg, Bl Hun-
ziker % 13 SprpofaSHm, WHARE (11) AEET
TSR, T B REHER R R SRR A M 4 1 I X Py
(L < 4Dy (kov)™") W04 HLA - 57 S I A 57 18 b
55— AR B RS (X 1]
FAMRTFIE o AR LRSS T O L
ATV BIFINE, AR B TSR E A I

Gf _ _mfCo(l—kg) _ ATy
v = Dgkg D¢

(12)

Gt .  m{Co(1—kp) _ ATY

= 13
i op Y

o L0 0s L (14)

o (9)%, ($)os ABIH7RE (12) M (13) 5HE
B o A B M- E 14 MR I s SR B B S s
L. ARIEITRR (12) A0 (13) LARE 2 Fs A Co B
B AL BRI UE L, W4 o HESREN
W ATS BT 0 MESREAR AT, B
OH 7 O S PR MR RO ™ B R AR S R K RO TR
T, A AR T T A 1 1R B B K T SR MY
EERE (F (14), SRR AATT-REEE %
L BART R, E AR AT ke R R
E.
1.2 EEERN 4 FREREN o EELXRE
SBUTAA T

MFE 3t B HUTEREAK, R
(x 20) Rk o HHBBI%&LEY



13 ZEXCERSE « ik B & RE (R B - 57 W AT MR AT 23

G?

arliquidus temperature
distribution

Bliquidus temperature distribution
Constitutional supercooling zone

B3 &MU TRE S E NN A ST X

Fig.8 Schematic of constitutional supercooling zone of properitectic phase at the plane—front growth of peritectic phase
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Table 1 Thermophysical properties used for calculation of Fe-Nill6l and Pb-Biltll

Alloy «a 8 C mass Cp mass C1 mass kg k:g mg, K/'lma.ss mg, K/mass Df = Dg
fraction, % = fraction, % fraction, % fraction, % fraction, % m2/s

Fe—Ni ) v 4.03 4,55 5.15 0.79 0.87 -3.99 -1.94 7.5x107°

Pb-Bi a(Pb) 22.1 29.2 38.2 0.579  0.764 -5.01 —2.17 7x10~9*

*Dp, =1 x 1078 m2/s in referencell®], but in referencel!!], Dy, =1 x 10~2 m?2/s
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