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Recently , we reported the resul ts of . exami nation on rapi dly quenched 

samples of Al-rich Al -Pt al l oys (of �p to 3at.% Pt ) 1 •2 • Accordi ng to

Shunk , Pt appears to be i nsol uble in Al , and Al 4Pt , the most Al-ri ch

equi l i bri um i ntermediate phase, exists ·at 20 at. % Pt. However, by l iquisol­

quenching we were ab le  to obtai n supersaturated Al-sol i d  sol utions (cl-Al )  

of up to 2 at. % Pt. The meta.stab le  sol ubi l i ty of Pt i n  Al was detennined

by means of X- ray di ffraction measurements of the cl-A 1 1 atti ce paraireters 

of those samples which on X-ray fi lms gave no other l i nes except those 

of �-Al . ( For thi s  purpose a Debye-Scherrer camera of 1 14 .6  mm was used , 

and for phase analys is a Noni us Guinier-de Woi f quadrupl e focus ing camera • .  

Metastable sol id  sol ubi l i ty was found i n  samples thi nner than 1 0  f1" 
and wi th no more than 2 at. % Pt. The th icker samples , 10 -· 20 fm, containeci'

no Al 4Pt phase, or hardly detectable amounts of i t ,  together wi th a new

phase of unknown structure (£ -metastable ) .  Samples thi cker than 20 f" 
contai ned large amounts of Al 4Pt and £-metastable .

In the exami ned range of Pt concentrations (up to 3 at. %) two phases 

coul d be di sti nguished in both quenched and isochronal ly and isothennal ly 

annealed samples . One of them coul d ·be i ndexed as Al4Pt phase , ·whi l e
 

the other coul d  not be ide�ti fied wi th any wel l-known intennedi ate phase 

i n  the Al-Pt system. Forty diffraction l i nes bel onging to this unknown 

117 



phase were observed, and the best i ndexing was obtai ned wi th a tetragonal 

cel l wi th parameters a=1 3 . 580 A and c=16 .646 A. 

In this arti cle we report on the results obtained with the same type of 

samples using electron diffraction measurements . By means of transmi ssion 

electron mi croscopy the exi stence of metastable  sol i d  sol ution coul d be 

estab l i shed i n  thinner, more effecti vely quenched saiq>les . 

In Fig . 1 i n  the as-quenched sample of Al- 1 . 34 at. % Pt there is no 

evi dence of the exi stence of smal l clusters . I n  Fi g . 2  the dark fi el d 

mi crograph i s  shown of the same (but aged) sample as was that in Fig . 1 .  

We can see smal l Pt-ri ch cl usters wi th di ameters from 1 . 5  to· 2 . 5  nm. On 

further annealing ,  these clusters grow to rod- l i ke preci pitates of a 

new phase ( cal l ed f )  the structure of whi ch  was detennined by means of 

X-ray di ffraction < 1 > .

In Fig . 3 a ,  we see the rods of the !-metastable  phase whi ch are

24 to 84 nm long, have di amete_rs from 6 to 18 nm and are oriented in the 

(100J and (010J di rections . The respecti ve electron di ffracti on image i s  

shown i n  Fig .  3b . The A l  crystal i s  i n  [001] zone orientation , so that the 

preci pi tate habi ts are {100) , (00 1 ) and {0 10) planes of �he Al matri x. 

In the same figure can be seen· the respecti ve indexi ng :  the more 

intensi ve spots (marked wi th o )  belong to the al umini um matrix, the 

weaker spots (marked wi th A )  are caused by preci pi tates , and the spots 

marked by crosses are caused by double diffraction .{DO) . 

In Fig . 3, preci pi tates oriented i n  the 000J and {.o10] di rections , 

respecti vely give ,  at every poi nt of the reciprocal l atti ce , streaks 

in the di rections t�10J and �oo) . The streaks in Fig . 3b origi nate from the 

rod-l ike preci pi tates in the oooJ and (010J di rections .
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The preci pi tates begin to grow i n  the alumi ni um matri x i n  the shape 

of thi n sheets , the Pt atoms segregate on the \100} pl anes of the matrix ,  

becomi ng completely coherent wi th the m�tHx s o  that the lattice of the 

preci pj tate remains conti nous with that of the matri x. Later on , duri ng 

· the process of preci pi tation _, the structure · of the preci pitates begins

to consoli date , and thei r reflecti ons begi n to appear (Fi g . 3b ) .  Precipi-tates
. grow by i nterchangi ng the Al and Pt atom. pl aces up to the moment when

the i nterface of the matri x ·  preci pi tate becomes -overstrai ned. The i·nter­

atomi c l i nks break and the coherency i s - l ost.

I n  the . further course of preci pi tatfon £-phase preci pitates ( rods) 

appeared wi thin the grai ns and the preci pi tates of equi l ibri um Al lt-phase 

emerged � n  the grai n boundaries . €-phase precipi tates grew to cri ti cal 

p roportions (in the Al -Pt system about 84 nm) , when these £-preci pi tates 

begin to transfonn into A14Pt preci pi tates . These preci pi tates have an
i rregular  shape and thei r greatest lengths are from 88 to 300 nm. 

From the reci procal l at_ti ce points shown in Fig . 3b the d-val ues of · 
£-phase were measured and are gi ven i n  Tabl e  1 together wi th the respective 

d-val ues cal culated- us i ng the tetragonal l atti ce parameters a=13. 580 R 

and c=16. 646 jL · 

Table  1 .  

Measured dhk1-val ues usi ng electron di ffraction (Fig . 3b ) ,  and dhkl c
val ues cal cul ated accordi ng to tegragonal l attice parameters , detenni ned 
from X-ray di ffraction measurements 

dhkl dl) phase hkl diikl c(ft)
6 .475 OD or ! 2 10 ,  200 6 . 074, 6. 79 
4.089 DO non 
3. 237 € 105 3. 232
2 . 285-2. 158 £ 600 2.264 
2 . 100 e 336 2.096 
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From the results presented i t  wi l l  be seen that our transmission 

electron mi croscopy and di ffracti on resul ts confi nn our X-ray di ffraction 

measurements : 

a) the appearance of a new metastab.le phase. in the precipi tation

process was confi nned; 

b) observed d-val ues , measured by means of electron di ffracti on ,

are i n  accordance wi th those f[leasured by X-ray diffraction; 

c) in samples whi ch were not quenched fast enough to produce sol i d

sol ution o f  P t  i n  alumi ni um, preci pitates o f  the €-metastable and 

A14Pt phases were observed.
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Fig. 3. a )  Rods of £-phase ,  b )  Corresponding stl ected area 
pattern. 
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