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ABSTRACT
In this investigation NiAl-based composites containing a dispersion of Al,Os particles
are prepared by sintering technique at 1350°C for 90 min. in an argon atmosphere.
Intermetallic compound NiAl was prepared from a mixture of nickel and aluminum
powders by using reactive sintering technique at 600°C for 12 Hrs. in an argon
atmosphere. To improve the ductility of NiAl three weight percents of Cr (3.5, 4,
4.5 wt %) were added to the composite (NiAl-Al,O3). Series of experiments showed
that:

- adding of (Al,03) to (NiAl) leads to increase its compressive strength and its

hardness but with a decrease in its ductility;

- adding Cr to the intrmetallic composite (NiAl-Al,O3) leads to increase its
compressive strength and its hardness with an ability to improve its ductility.
An addition of (4.5 wt% Cr) to the composite containing (10wt%Al,03) led to
improve the compressive strength by (25%), hardness by (9%) and ductility by
(94%) in comparison with that containing no Cr.
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Al Al Hall L saieal) Lpulul) Gralual) mia s (1) Jsoa

powder Average particle size | Origin

um
Nickel powder 50 Buchs Fluka AG co.-GERMANY
Aluminum powder 64 Benda-Lutzwerke co.-AUSTERIA
Chromium powder 30 Merck co.-GERMANY
Alumina powder (35-40) Merck co.-GERMANY
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Leie ALYl cani s (NIAL - AI203)

Group | Sample | Composition Weight Percentage (wt%)
1 NiAl — AI203 90NiAl - 10A1203
Ist 2 NiAl — A1203 80NiAl - 20A1203
3 NiAl — AI203 70NiAl - 30A1203
4 NiAl — Al203 60NiAl - 40A1203
5 ( NiAl - 3.5Cr ) — A1203 | 90( NiAl —3.5Cr ) — 10A1203
2nd 6 (NiAl-3.5Cr) — AI203 | 80( NiAl —3.5Cr ) —20A1203
7 ( NiAl - 3.5Cr ) — A1203 | 70( NiAl —3.5Cr ) — 30A1203
8 (NiAl-3.5Cr) — AI203 | 60( NiAl —3.5Cr ) —40A1203
9 ( NiAl - 4Cr) — A1203 90( NiAl —4Cr ) — 10A1203
3rd 10 ( NiAl—4Cr) — A1203 80( NiAl —4Cr ) — 20A1203
11 ( NiAl - 4Cr) — A1203 70( NiAl — 4Cr ) — 30A1203
12 ( NiAl—4Cr) — A1203 60( NiAl — 4Cr ) — 40A1203
13 (NiAl—4.5Cr)— AI203 | 90( NiAl —4.5Cr)— 10A1203
4th 14 (NiAl -4.5Cr) — AI203 | 80( NiAl —4.5Cr ) —20A1203
15 ( NiAl —4.5Cr) — A1203 | 70( NiAl —4.5Cr ) — 30A1203
16 (NiAl-4.5Cr) — AI203 | 60( NiAl —4.5Cr ) —40A1203

(2) JSall sailadl ( XRD ) i) 2230 3 0 (and 055 G (3) Jsoa

e 4]
30.5 291
44.6 2.02
55.2 1.66
64.5 1.44
72.3 1.28
83.1 1.17

°C

Temperature
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Vickers Microhardness MPa
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