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Table 1 Nucleation and growth kinetics parameters

Parameter Value
Maximum grain nucleus density 7.y 5.0X108
Standard deviation undercooling AT, /C 1.5
Average nucleation undercooling ATx/C 15
Growth coeffient « 1.0X10°°¢
Growth coeffient g 1.5X10°7
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Failure Characteristics of Dj;rfeytlonal Solidification Turbine
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Abstract: Under high temperature low cycle fatigue (LCF) loads., directig@lt\;ohdification (DS) turbine blades present
quite different failure features as compared with equiaxed (EQ) turbil{e bra\ée‘gﬁith identical geometry and similar stress dis-
tribution. All the EQ blade specimens fractured in the key sectiop loca at the serration part of the blade. However, this
LY
part of the DS blade specimens exhibited no microcrack before‘itﬁa\)fracture in the root of the blade body. Obviously, the
N 4
damage characteristic of the DS blade is different from, tha io;fhe conventional EQ blade, which fractures at the highest
4
stress point. Further theoretical investigation indicates hia\,grain structure of the DS blade has a significant impact on both
the properties of the material and its subsequent lead, capacity. For the DS blade, the LCF damage is not only related to its

stress field, but also affected by the microst\m\c‘u} ‘of various parts.
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