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On the order in the hexagonal 1;;-phase in the 
system silver-aluminum* 

Ilhssalski and CockayncCl> have remeasured the 
la tt.ice parameters in the system silver-alumin1un and 
interpreted their results in the hexagonal s-phasc by 
Brillonill-zone effects. They assumed a random solu­
tion, although thermodynamic<2·3> as well as X-ra,y 
dat.a,< 4•5·6> indicate the existence of short range order in 
the silver-rich f.c.c e<-phase and of clustering in the 
aluminum-rich f.c~c o-phase~ 

The change of the lattice parameter in the s-phasc 
could however also be explained in terms of an ordering· 
in this phase. 

\Vhile silver influences the lattice parameter of the 
a-phase very little,U·7> the addition of aluminum to 
the e<-phasc causes a linear decrease of the nearest 

. neighbor distnneo by 0.00085 Ajat.% AI. This same 
decrease· is. observed also in the hcxagonaJ phase, 
considerii1g the mean nearest neighbor distance. With 
increasing aluminum-content, however, the distance 
between nearest neighbors in the· basal plane increases, 
while the distance between nearest neighbors in 
adjacent basal planes decreases. (See Table l.) 

TABLE l. Nc:1rcst neighbor distance-s in tho system Ag-Al, 
taken from ,l\1assalski and Cockayne'" 

Composition Phase 

Ag 
C( 

Ag-20 at. % Al 

Ag-2;3 at. %AI 
/l.g-33 at. %Al ' Ag-40 at. % Al 

Ag-80at. %Al 
I) 

Al 

d(A) 

2.880 

2.872 

2.810 
2.878 
2.88;) 

2.864 

2.863 

rJ.'(A) 

2.880 

2.872 

2.86;') 
2.8+4 
2.831 

2.8G4 

2.8G3 

rT{A) 

2.868 
2.861 
2.8;')8 

d"(A) 

2.8fi8 
2.Sfil 
2.85;') 

d: Nearest neighbor distance within close packed planes 

d': Xearcst neighbor clisr.anco between adjacent close packed 
planes 

I 
d.' 2\Iean nearest neighbor distance 

d": Nearest neighbor cli8tancG extrapolated from C4-phase 

Conversely assuming that one can draw conclusions 
from the intemtomic distance as to the aluminum 
concentnnion, the following picture might apply: 
At 25 at.% Al there is very little difference between 

alternate layer::;, hut ,,·ith increasing alnmimim C'ontC'nt. 
a separation into .-\g-ricll and Al-rich layer:-; oeeur.~; 

at 40 at.% AI (the Al-rich phase boundary) one layer 
is almost pure silver (9;3% Ag, ;) % :\1), the othC'r has 
a composition of 75 at.% Al and 25 at.% :\g. (::icc 

Table 2.) 

TABT.I> 2. Compo~it.ion of t.ho ~-phase (at. ~;. ,\1) 

lst layer 2nd ln\·ot· 
Nominal 2.~SD-d ::!.ssn.:rt' ...-\vcrngo 

composition O.OUOS5 U.UOO:i;i cou1posit ion 

2;) 22 2S ~.) 

33 1 ;~ ;;;~ :l:l 
40 ;) (CiS) (:li) 

-----

That a layer structure like this might exist, i:-; sub­
stantiated by work of Nicholson am~ N'ut.ti.ng,<Sl \\'ho 
found (001) suporln.t.tice reflections in pnrt'ie!~~" prN:i pi­
tated from the 0-phasc, although \Vc,~)grcn and 
Bntdleym did not detect these lines in t.J~ '11cxagonal 
phase. In agreement however with N'ichobon and 
Nutting arc Gninicr<Ol and Zicgler0°l, \\'ho rci•orted the 
existence of silver-rich platelets precipitating out. on 
the ( lll.) planes of the O· phase. The sharp decrease of 
the heat of formation at the aluminum-rich boundary 
of the s-phase<3 ) wonlcl also find its explai1at.ion in the 
decreasing number of Ag-Al bonds. 

·work is in progress at Berl,clcy to determine from 
diffuse X-ray scattering of single crystals the degree 
of short range order in an alloy containing 33 at.% 
aluminum. 

Unh·ersity of California 
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