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ABSTRACT

Microstructural control to produce multiphase structure has received much attention to improve the
high temperature strength as well as low temperature ductility of intermetallics. Transmission electron
microscopic investigation has been carried out concerning the effect of Cr-precipitation on the
mechanical properties of B2-ordered NiAl containing 4 to 8 mol% of Cr. By aging at temperatures around
973K after solution annealing, fine spherical precipitates took place homogeneously in the NiAl matrix
and the alloys hardened appreciably. Selected area electron diffraction(SAED) patterns have not revealed
any additional extra-spots during aging, because the Cr-particles show cube—cube orientation relationship
and keep a perfect coherency with the ordered matrix lattice. Dislocations were confirmed to bypass the
particles during deformation. Although the dispersion of Cr-particles increased the yield strength of NiAl
at intermediate temperature, the strength decreased appreciably at higher temperatures.
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Table 1. Nominal Alloy Compositions

Ni Al Cr
mol% |mass%| mol% |mass%| mol% |mass%

(a)50Ni46A1-4Cr |50.00|120.10146.00] 8.50 ] 4.00{ 1.40
(b)50Nid4Al-6Cr |50.00] 19.90|144.00| 8.00 | 6.00 | 2.10
(c)50Ni42A1-8Cr | 50.00] 19.60{42.00| 7.60 | 8.00 | 2.80
(d)47Ni47Al-6Cr |47.00]19.10|147.00| 8.80 | 6.00 | 2.10
(e)46Nid6AI-8Cr (46.00] 18.60146.00| 8.50 | 8.00 | 2.90
(
{

Designation

£)44Ni50A1-6Cr |44.00(18.30{50.00( 9.50 | 6.00 | 2.20
2)42Ni50A1-8Cr {42.00|17.50/50.00| 9.60 | 8.00 | 2.90
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Fig. 1 Partial isothermal section of Ni-Al-Cr system. Phase areas at 1298 K and 1423 K are

superimposed®.
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Fig. 2 Characteristic X-ray intensity ratio versus
specimen tilt angle. The specimens are (a)
50Ni48A1-2Cr, (b) 49Ni49A1-2Cr and (c)
48Ni50Al-2Cr alloy.
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Table 2 EDS-ALCHEMI data for Cr in NiAl
(a) (b) (e
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Al site Al site Al site
Sg b lu e Occupancy I I ler Occupancy I Iy Ler Occupancy
Positive 53301126390] 2403 22274114628| 888 79849145515| 4307
Negative 73885125195 2552 | 73.6% |[37776(12133| 899 | 73.4% ||69581|25100| 3176 { 39.1%
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Fig. 8 Variation of hardness of NiAl-Cr aging at 973 K~1173 K after quenching from 1563 K.
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Photo 3 High resolution electron micfograph of
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360 ks(100 h).
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Photo 4 Transmission electron micrograph of
50Ni42A1-8Cr alloy aged at (a) 1173 K
and (b)1273K for 36Ms(1000h) showing
beginning of the coherency loss of
spherical eCr.
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Photo 5§ Transmission electron micrograph of
50Ni42A1-8Cr alloy aged at 1173 K for
3.6 Ms(1000 h) showing a fine
precipitation of -NiAl in undissolved
massive a—Cr.
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