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reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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Reprinted from Acta Metallurgica, Vol. 10, No. 10, 1962, pp. 984-985, Pergumon Press Ltd, Printed in Northeru Lrelund

On the order in the hexagonal ¥-phase in the
-system silver-aluminum#* :

Massalski and Cocl\a) ne! have remeasured the
lattice parameters in the system silver-aluminim and
interpreted their results in the hexagonal {-phase by
Brillouin-zone effects. They assumed a random solu-
tion, although thermodynamic®® as well as N.ray
datat¥5® indicate the existence of short range order in
the silver-rich f.c.c a-phase and of clustering in the

-aluminum-rich f.c.c §-phase.

The change of the lattice parameter in the {-phase

could however also be explained in terms of an ordering’

in this phase.

While.silver influences the lattice paramcter of the
d-phase very little," the addition of aluminum to
the «-phase causes a linear decrease of the nearest

‘neighbor distance by 0.00085 AJat.% Al. This samo

decrease’ is -observed also in the hexagonal phase,
considering the mean nearcst neighbor distance. With

“increasing aluminum-content, however, the distance

between hearest'néiw hbots in the basal plane increases,
while the distance between nearest' neighbors in
ad]acent basal planes decreases. (See Table 1.)

TABLE 1 Nearest neighbor distances in the system Ag-Al,

taken from Massalski and Cockayne't)

cgmposi;nion' Phase d(A)  d(4) L d(A)  d7(4)
Ag j ©2.389  2.889

4
Ag-20at. % Al 2,872 2.872
Ag~25at. 9 Al 2.870  2.865  2.868  2.86S
Ag-33at. 0 Al [ 2878  2.844 2861  2.861
Ag-40at. %) A1 2,885  2.831 2838  2.855
Ag-80at. 9% Al 2864  2.304
: b
Al : 2.863  2.863

d: Neéarest neighbor distance within close packed planes

d’; Nearest neighbor distance between adjacent close packed
plancs

d¢ Mean nearest neighbor distance

d”: Nearest neighbor distance extrapolated from «-phase

Conversely assuming that one can draw conclusions
from the interatomic distance as to the aluminum
concentration, the following picture might apply:
At 23 at. % Al there is very little difference between

alternate layers, but with increasing aluminum content
a separation into Ag-rich and Alrich layers oceurs;

at
is

40 at. % Al (the Al-rich phase boundary) one laycer
almost pure silver (959 Ag, 5% Al), the other has

a composition of 73 at.9 Al and 23 at. 9 Ag. (See
Table 2.) '

Tasre 2. Compo\mon of tho 2_’ plmso (nt, ‘,’{, \l) )

lst Im or :Zn(l layer
Nominal 2.889-d 2.889~c’ Averago
composition 0.00085 0.00085 composition
23 22 28 25
33 13 53 33
40 5 (6S) (37)

That a layer structure like this might cxist; is sub-
stantiated by work

of Nicholson and Nutting,™ who

found (001) superlattico reflections in pmtxolv precipi-

tated from the J-phase,

although Westgren and’

Bradley™ did not detect these lines in the lexagonal

phase.

In.agreement however with Nicholson and

Nutting are Guinier® and Ziegler®, who reported the
existence of silver-rich  platelets precipitating out. on
the (111) plancs of the §-phase. The sharp decrcase of
the heat of formation at the aluminum-rich boundary
of the {-p} hase would also find its explanation in the

~decreasing number of Ag-Al bonds.

Work is in progress at Berkeley. to determine from

diffuse X-ray scattering of single crystals the degree
of short range order in an alloy containing 33 at. % .

aluminum.

J. P. NEUMANN

University of California
Lawrence Radiation Laboratory

Berkeley 4, California
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