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A Study on Unidirectionally Solidified Ni-base Eutectic Composites

Joo -Hong Lee*, Young-Hwan Hong", Jong -Hwi Hong™

Abstract

The effect of interlamellar spacing on microstructural stability at  high temperature was studied for unidirectionally
solidified ternary Ni / Niz Al-Nig Nb and binary Ni-NigNb eutectic composite,

The interlamellar spacing of both alloy systems were varied with the growth rate according to “A’R=constant”
relationship.

As a result of isothermal heat treatments at high temperature it was considered that coarsening of lamellar structure
was due to concentration gradient between the tip with a relatively small radius of curvature and the side of the thick
lamellae with a larger radius of the opposite sign,

Fault density was increased as the interlamellar spacing decreased. Therefore it is also considered that the higher
coarsening rate of the specimen with the smaller interlamellar spacing, was due to higher fault density. And the diference
of coarsening rate between Ni / NigAl-NigNb and Ni-NigNb eutectic composites was not observed when the inter-
lamellar spacing was similar in size. This means that the presence of ¥’ in ¥ /¥’ -6 eutectic had no b arrier eftect

to diffusion through the ¥ matrix,
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Fig. 1. Schematic diagram of unidirectional solidification
B Ao A AFSEH Al E Q) Ni-21.5wt. BNb-2.5wt, furnace.
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(b) longitudinal (x400)
Photo. 1. Typical microstructures of as-grown Ni / Ni
 Al-NisNb eutectic composite, (R=1cm / hr)
EGB : Eutectic Grain Boundary
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Fig. 2. Variation of interlamellar spacing(l)with growth

rate  (R) for indicated eutectic composite.
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Fig. 3. Variation of fault density with growth rate in Ni /

Niz Al-Ni3 Nb eutectic composite.,
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(c) (d)
Photo.2. Variation of as-grown Ni / NigAl-NigNb eutec tic microstructures with growth rate(R ).

(a) R=05cm / hr (b) R=1cm / hr

(¢) R=4cm / hr (d) R=10cm / hr
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Fig. 4 Variation of hardness(HRC)with growth rate(R) Photo 4% 0.5em / he®] A4 5 2 A ahe 1A

for indicated eutectic composite,

! AJH S 1150l A] 5324 7F ?}9— A2 E Pt
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AXRZEL A=t DA 1 o] 2§ platelete H A
a7t AZ S & Utk F £ 9] MIlE Nis
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off W& 21H3F NiyNbA platelet®] 7| Z7}ol] 2
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Photo.3.Scanning electron microscopy showing ¥’'in Ni /
Nig Al-Ni; Nb eutectic composite, (x10,000)
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Ning () A3t tEo] EaRgd F71H 23} eutectic composite(x400) : isothermally ann-

& o3t U ealed at 1150C for 532hr.
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Photo.5. Microstructures of Ni / Ni; Al-Ni; Nb eutectic annealing time at 1150

Fig. 5. Variation of interface area(Sv)with isothermal

composite isothermally annealed at 1150C for
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Fig. 6. The coarsening mechanism for lamellae : dotted

lines represent the interface after isothermal ex-

posure,

Fig. 7. plot of 1 /Sy-1/ So vs. isothermal annealing time,
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8 AgHte AL or s U grain boundary(x400) : isothermally annealed
at 1150°C for 532hr,
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