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ABSTRACT Under the same conditions of processing parameters, as temperature gradient, with-
draw velocity, etc, it was found for the first time that the melt thermal history has important influences
on the solid/liquid interface morphology in the directional solidified nickel-based superalloy. With the
increase of the melt superheating treatment temperature and the superheating time, the solid/liquid
interface stability decreases. On the contrary, the interface stability increases with the lower tempera-
ture holding time. The influences of melt thermal history on the interface morphological stability lies
on the change of melt structure and the change of solidification processing.
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Fig.1 Schematic diagram of melt thermal history (74 being

the starting with draw time)
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Fig.2 Influence of melt superheat tmeperature, ts, on the directional solidified interface morphology in nickel-base
superalloy DD3 under the condition of tg=1400 C,

{a) planar, t;=1400 C

(b) shallow cell, t;=1500 C  (c) shallow cell, t,=1600 T

v=0.9 pm-s~?!, 7,=30 min and 7, =20 min

(d) cellular, t;=1700 T
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Fig.3 Influence of melt superheating time, 75, on the directional solidified interface morphology in nickel-base

superalloy DD3 under the condition oftg=1400 T,

(a) shallow cell, 7,=60 min

v=0.9 pm-s~ 1 £,=1600 T and 7,=20 min

(b) cellular, 7,=90 min


http://www.cqvip.com

5 3 [

Vit R Xt Ni B iR A E BB T S Y R 491

300 um

B4 BFEEBBEME o X NI ZRESSERERRTTSHER

Fig.4 Influence of melt holding time, 7,, on the directional solidified interface morphology in nickel-base superalloy

DD3 under the condition of t(=1400 C,
(a) dendrite, 7,=20 min (b) cellular, 7,=60 min
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