54 4 2005 4
1000-3290/2005/54 04 /1868-06

ACTA PHYSICA SINICA

Vol.54 No.4 April 2005
(©2005 Chin. Phys. Soc.

Zr

2003 12 19
PAT
Nig Al . Ni; Al
Nizg Al
Nizy Alyg Ni; Al
Ir
Ni; Al
PACC 7870B 7300 6170 8140
1.
Ni, Al
Aoki
Tzumi ' Ni; Al B
B Ni; Al
B Ni, Al
B
.Noguchi ~ * Ni  Ni;Al
B
Al 25at%  Ni; Al B
3 Zr
Ni  Ni;Al Al
Al=25 at% Ni;Al
Ni; Al Zr
Zr B Ni; Al

" 59895152

2004

Ni, Al

*
110016

11 15
Ni; Al 7r Ni; Al

Niz; Al
Ni Al

Niz; Al
Zr
Al Ni—Al  Al—Al
¢ /r
56
Ni; Al
Zr  NiAl
/r Ni; Al
Zr
2.
Ni Al Zr Ar
N Cu 7Zr
Ni; Al 4
Ny ALy -, Zr, x =

0.0 0.2 1.0 Niy Al -, 7Zr, x=0.0 0.2
1.0 .



Zr Ni; Al 1869
1. 1150 °C 30 h
10 mm x 10 mm x 1 mm
1 Ir Niz Al at% 3.1.
Ni Al Zr
Y1 7 23 . POSITRONFIT
Y2 76.85 22.95 0.2 EXTENDED 7 7,
Y3 76.23 22.77 1.0 116 ps 7, 250 ps T3
Gl 74 26 1700 ps I
G2 73.85 25.95 0.2 1.3%
G3 73.26 25.74 1.0
T () 1,1
ORTEC - i
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3.7x107° Bq.
4 L =L/ T +1,
FWHM _ / |
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2C . ©
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-1
3 6 , = I/t + bz, .
2 Ni; Al
3 keV Ar”
2 NiAl Zr
71/ps 7o/ps I,/ % I,/ % T /ps 7),/ps
Y1 116.6 £2 296.2 + 19 89.0+1.7 11.0+1.6 136.2+ 1 124.9+1
Y2 116.7+2 273.3+10 89.8+1.0 10.2+1.0 132.6 1 124.0+1
Y3 113.6+2 227.6 12 89.8+1.9 10.2+1.9 125.0+1 119.6 £ 1
Gl 119.2+1 298.5+11 85.7+1.1 14.3+1.1 144.7 + 1 130.4 + 1
G2 116.0+2 255.6 £20 91.6+2.1 8.4x2.1 127.4 1 121.5+1
G3 116.3+2 243.1+15 90.5+1.8 9.5+1.7 128.2+1 122.3+1
3 NizAl
Ap/ns™! Aq/ns™! n,/10°2 a.u.  ng/1072 a.u.
A, =7 Y1 8.01 3.38 4.48 1.03
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A‘l =7 - Y3 8.36 4.39 4.75 1.79
Brandt ° n= A-2 /134 Gl 7.67 3.35 4.23 1.01
n n G2 8.23 3.91 4.65 1.43
b d
G3 8.18 4.11 4.61 1.58
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Abstract
Positron lifetime parameters have been measured by position annihilation technique in binary Niz; Aly; and Nigy Al alloys
with different Al contents and Ni;Al alloy doped with different amounts of Zr. The density of free electrons in bulk materials and
grain boundaries was calculated in this paper. The results show that the density of free electrons in bulk materials and grain
boundaries in NijyAly alloy is lower than that in Nij;Aly; alloy. The open volume in grain boundary is larger in NijAly alloy
and the cohesion of grain boundaries is weaker. When an amount of Zr atoms is added into the Ni;Al alloy they increase the

density of free electrons in the bulk and thus increase the bonding cohesion in the bulk. The other Zr atoms will segregate at grain
boundaries and increase their free electron density this will strengthen the bonding cohesion in grain boundaries. Alloying

element Zr is found to be beneficial to reduce the brittleness of Ni3Al alloy with different Al contents.
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