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Influence of Si and Mn on Solidification Characteristics and Mechanical
Properties of a Ni-Based Superalloy

LU Lu', NI Jia—giang', ZHAO Dan', WANG Chang-shuai’

(1. Shenyang Aircraft Company Limited, Shenyang 110850, Liaoning, China; 2. Institute of Metal Research, Chinese Academy
of Sciences, Shenyang 110016, Liaoning, China )

Abstract:

Influence of Si and Mn on the solidification characteristics and mechanical properties of a Ni-based superalloy
was investigated by means of SEM, EPMA, DTA, TEM. The results show that Si and Mn segregate
preferentially to the interdendritic regions, which increases the dendrite arm spacing and dendrite segregation
of Nb, but only has negligible influence on the segregation of Mo. The combined addition of Si and Mn
slightly increases the dendrite segregation of Nb and Mn, but obviously increases the dendrite segregation of
Si. That is to say, Mn has obvious influence on the segregation behavior of Si. Further increasing the content
of Si and Mn makes the dendrite segregation more serious. The phase transition route of the alloy without Si
and Mn addition is determined as follows: L—>L+y—L+y+MC—y+MC. After Mn is added, the solidification
sequence has no apparent change, but decreases solidus temperatures and slightly increases the amount of
MC. The solidification sequence of the alloy containing Si is as follows: L—»L+y—L+y+MC— L+y+MC+y/
Laves—y+MC+y/Laves, the as-cast microstructure are y+MC+y/Laves. The solidification sequence of the
alloy containing Si and Mn is the same as that of the alloy only containing Si, but decreases the temperature
of phase transition and obviously increases the amount of y/Laves, but decreases the amount of MC. Si and
Mn has slightly influence on the yield strength. However, the ultimate tensile strength obviously decreases
after the addition of 1.0wt.% Si and 1.0wt.% Mn. The ductility gradually decreases with increasing Si and Mn
content. The investigation of the fracture surfaces shows that the typical ductile fracture dimples decrease, but
the cleavage fracture becomes obvious with increasing Si and Mn content.
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