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Fig.1

of single crystal for three orientations

3 FOIUE B A R @ N R E S

Dendrite patterns in different sections

(a)—Longitudinal section (100) of [001] orientation;
{ b)—Transverse section of [011 ] orientation;
(¢)—Longitudinal section {100) of [011] orientation;
(d) —Transverse section of [111] orientation;

(e)—Inclining section (100) of [111] orientation
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Fig. 2 Primary dendrite spacings of three orientations

(a) —{001] orientation; (b) —{011] orientation; (¢) — 111] orientation
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Fig. 3 Segregation ratios of each element in

three orientations
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Influence of crystal orientation on microstructure and

segregation of Ni base single crystal superalloy

LIU Jirrlai, JIN Tao, ZHANG Jing-hua, HU Zhuang-qi
(Institute of Metal Research, The Chinese Academy of Science,
Shenyang 110016, China)

[ Abstract] The dendritic morphologies of a Ni base single crystal superalloy in [ 001], [011] and [ 111] orientations w ere observed
by optic microscope. The results show that the dendrite direction is only determined by preferential 001) orientation. The primary
dendrites parallel to the axis in [ 001] orientation. T he subgrain boundary inclining to the axis is formed in [011] and [ 111] because
of the crossing of dendrites in different directions. The primary dendrites spacing was measured in { 001} plane normal to the dendrites
growth direction. It increases in [ 001] - [011] —>[ 111] order. The segregation of each element was determined by EDX method.
The segregation of Al, Co and W is not influenced by crystal orientation, and the segregation ratios of Ti and Cr decrease in order of
[001] T [011] " [111], while the segregation of Ta and Mo displays no obvious tendency. The change of segregation of alloying ele-
ments in different orientation is the result of joint effect of diffusion ability and dendrite configurations.

[Key words] superalloy; crystal orientation; dendrite; segregation
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