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Mondolfo (1943) has reported the existence of two 
aluminium-rich t e rna ry  compounds in the A1-Cr-Si 
system, t h a t  wi th  the higher silicon content  (designated fl) 
being though t  to be monoclinic wi th  a possible formula 
CrSi2A14. Needle-shaped crystals  of fl(A1CrSi) wi th  hex- 
agonal  cross-section, k ind ly  supplied by  P r a t t  & R a y n o r  
(1951), have an ana lysed  composition of 32.2 atomic % 
Cr, 53.5 atomic % Si and (by difference) 14.3 atomic % 
A1, which is marked ly  different from the formula sug- 
gested by  Mondolfo. 

The crystal lographic da ta  obtained from single crystals  
are as follows: 

6/mmm. 
Hexagonal ,  a 0 ---- 4.49, c o ---- 6"36/11. 

Laue s y m m e t r y :  

Un i t  cell: 

Systemat ic  
absences: 

Space group:  
h and k even wi th  1 ~= 3n (n integral).  

D4e-P622 (or the enant iomorphous  D 5- 
P642). 

Dens i ty :  4- 824- 0.05 g.cm.-3, giving 9.1 ± 0-1 atoms,  
i.e. 3 'molecules' of Cr(Si, AI)2, per uni t  
cell. 

More accurate cell dimensions have been determined 
from a powder photograph  t aken  in a 19 cm. diameter  
camera wi th  Cu K s  radia t ion (A ---- 1.5418 A) monochro- 
mat ized  by  reflexion from a plane LiF  crystal .  Since there 
are insufficient s t rong high-angle reflexions for the use of 
ext rapola t ion methods,  c o has been est imated from four- 
teen determinat ions  of 6c, and a 0 from six de terminat ions  
of 6a, where 

(~c --'~ sin2 02 - s i n 2  0x )~2 4c 2 l 2 ~ = ( / 0)(~-11), 

02 and  01 being the Bragg angles of the (hk.l,) and  
(hk.ll) reflexions, respectively,  and 

~a ----- sin 2 04--s in2 0a ----- 

()fl/3a~) {(h~ + h4k 4 + k~) -- (h~ + ha/c 3 -~- ]c~a) },  

04 and  03 apply ing  to the (h4k 4.1) and (ha/c a. l) reflexions. 
The lat t ice parameters  es t imated in this  way  are 

a 0 = 4-496:t=0-002, c o -~ 6"377=[=0.003 _~. 

The s t ructure  of the  sample examined is found to be 
identical  wi th  t h a t  of the b inary  compound CrSi~ (BorOn, 
1933) wi th  a lumin ium replacing silicon to the ex ten t  of 
about  one a tom in five, viz. 

3 C r  in 3d(½,0 ,½) ,  

6(Si,_A1) in 63"(x, 2x, ½) wi th  x =  

(see International Tables, 1952). 

To account  for the sys temat ica l ly  absent  reflexions, 

* Now at Physics Department, The University, Reading, 
England. 

Crystallographic Laboratory, Cavendish Laboratory, Cam- 

May 1953) 

the x parameter  of the (Si, A1) a toms mus t  be exac t ly  
~, and a careful check has been made to establish t h a t  
the  absences are t ru ly  systematic .  Chemical analyses,  
given by  P r a t t  & R a y n o r  (1951), of other  samples of 
fl(A1CrSi) suggest tha t ,  in addi t ion to replacing silicon, 
a luminium atoms m a y  also replace chromium, since the 
chromium content  m a y  be as low as 26.1 atomic %. 
fl(A1CrSi) is not  therefore a t e rna ry  compound, bu t  merely 
a solid solution of a luminium in CrSi 2. 

The formation of this  compound in the a luminium-rich 
ma t r ix  is a precipi tat ion effect, since i t  is reported (Pra t t  
& Raynor)  t ha t  there is no trace of its presence in alloys 
annealed a t  550 ° C. for 21 days.  Moreover, the  occurrence 
of CrSi 2 in a luminium-rich alloys means t h a t  the  struc- 
ture mus t  be of a high s tabi l i ty ,  which is p robably  due to 
an  appreciable electrochemical factor. I t  is known t h a t  
compound format ion does tend  to take  place between 
solute a toms if t hey  differ in size from the solvent a toms 
to an  appreciable, though not  too great,  ex tent ,  and if the  
compound is reasonably  stable (e.g. the format ion of 
Mg2Si in certain dura lumin alloys (Hanson & Gayler, 
1921)). 

I t  is also of interest  to note t ha t  the  s t ructure  of CrSi 2 
consists of successive close-packed sheets of a toms lying 
parallel to (0001}. W i t h  a 0 ---- 4"431+0.005 /~ for CrSi~ 
(BorOn, 1933, converted from kX.  units) the expansion 
in the {0001 } plane of the lat t ice of the fl(A1CrSi) sample 
examined,  due to solution of 14-3 atomic % aluminium,  
is 1-47±0.16%. If  the  expansion were to continue a t  the 
same rate  to 100% aluminium, the {0001} sheets would 
be close-packed wi th  interatomic distances of 2.82:i=0.03 
A, which is ve ry  close to the interatomic distances in the 
{111} planes of the a luminium mat r ix  (2.86 /~). I t  seems 
very  likely, therefore, t h a t  the close-packed {0001 } planes 
of CrSig. m a y  grow out  of the s imilar ly  close-packed { 111 } 
planes of the a lumin ium matr ix .  

Ful l  details  of this  work are available in a Ph.D.  
dissertat ion (Robinson, 1951). The work was carried out  
whilst  the au thor  was in receipt  of a g ran t  from the 
Minis t ry  of Supply  (Basic Propert ies  of Metals Com- 
mittee).  
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