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Fig. 2. The neutral curves of GTW-S-modes with zero-th-
order approximation and first-order approximation for the
casen = 0, Ag = 0.3991, k = 0.29, Gc = 0.14485 x 1074,
gc = 0.5388 x 1072, M = 0.09552, E = 0.25, m+ = 1.
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gc = 0.5388 x 1072, M = 0.09552, E =0.25, mx =1
Fig. 3. The neutral curves of GTW-S-modes with first-or-
der approximation for the casen =0,1,2, Ag = 0.3991,
Kk =0.29, Ge = 0.14485 x 1074, g, = 0.5388 x 1072, \f =
0.09552, E =0.25, m+ = 1.
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Fig. 4. The neutral curves of GTW-S-modes with first-or-
der approximation for the case of £ =0.1, 0.25, n=0,
Ag = 0.3991 ks = 0.29,G¢ = 0.14485 x 10~% g, = 0.5388 %
1072, M = 0.09552, m+ = 1.
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Fig. 5. The neutral curves of GTW-S-modes with first-or-
der approximation for the case of m+ = 1,5,10, £ =0.25,
n=0,\g =0.3991,x =029, G, = 0.14485 x 10~% &
0.5388 x 1072, M = 0.09552.
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Abstract

The effect of interface kinetics on the stability of deep cell morphology in directional solidification is
studied. By using the multiple variable method and the matching asymptotic methodandby finding the mode
solution of the system,the dispersion relation satisfied by the change rate of the disturbance amplitude of the
cell-crystal interface is derived , and the quantization condition of the interface morphology is obtained. The
results show that there are two global instability mechanisms in the directional solidification system with
considering the growth of deep cell crystal with interfacial dynamic parameters : global oscillation instability
mechanism and low-frequency instability. The stability analysis shows that the interface stability parameter eis
related to the cell relative parameter )¢, and thatthe larger the interface dynamic parameter Af., the larger the

stable region of the overall fluctuation instability of the dendrite structure in the overall oscillation modeis.

Keywords: directional solidification, deep cellular crystal growth, interface kinetics, morphological stability
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