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[ Abstract] Based on Newton heal transfer model in the interface and dendrite growth theory in undercooled melt, the phvsical and

mathematical mode] for calculation weight fraction of solidified phases was proposed. The method can be used to predict the undercooling.

growth velocity and weight fraction of phases in rapidly solidified processing in semiquantitatively . The numerical stmulation results for Ni,,

AlLg . allov ribbons agreed with the experiments analyses satisfactonly
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Thermophysical parameters used in the calculation for Ni-Al alloys

Parameters speciflication

- _.E_H (}/(mol- K3} : Entropy of fusion
AH, (J/mol}; Heat of tusion at melting point
¢, {}(mol*K) )} :%pecific heat
uypt 107" m? /=) : Thermal diffusiyity
k. : Equilibrium partinen coeffictent
ay: 0107 "m): Atomic jump distance
X, ..zt Effective alloy concentration
t : welting angle
T, : Melting point{ K}

@ + Structure factor
G, {J/mol) : Molar surface energy
g,y (M’ ) s surface energy
d, (=10 “m): Average alomic diameter
" mK) ; tibbs-Thompson enefficient
ol glem’ ) :Solid density
m, 1 Slope of equilibrium liquidus{ K/a1. % )

v, :Number of potent heterogeneous raucleation site of liquid(1/em’ )

NiAl; Ni. Al Nidl References
1398 1413 13.46 i
1 6000 [11]
40 [11]
5 [11]
.34 1.27 1.3
1 ! ] 1
{1.9] 0.95 0.77 [12.
38 36 4 [12]
1158 1408 1913
0.6 .52 (.87
9568 8322 13920
0.27 0.24 0.35
2,44 2.4 2.391
2.8x10 7 [13]
3.98 4.79 5.86
10 14.5 45
5% 10" | 7]

Note: No. 1 The selected value without noting source abnve tahle are from calculation. No. 2 There is no enough experimental data on undercooled melt, the we-
lected value of parameters, such as specfie heat, thermal diffusivity and Gibbs-Thompson coefficient ete. (are treated as the same either in Al riched alloy or in

Ni riched allov. No. 3 The difference of fusion heat of compound phases is negligible . thus the selected values identical . No. 4 T < Ty Lk = 60w/ em K, or, A =
Ww/cm' K ¥ .

2 Niy Al AEFRTIHTHANIEE R
Table 2 The comparison of results for Ni,, ; Al ; alloy ribbons

Ribbon thickness Initial undercooling/K Phases compwsition/wt. %

/pam NiAl Ni, Al, NiAl, NiAl MeAl o NiAL a-Al
I{lﬂ I 85 57 S .Ei]r B 6 o 84 8 _E_ -
70 02 58 27 5 86 3] 2

100 4 86 Y 1
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