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Introduction 

As can be seen from phase diagram (1 ) ,  Ag diss olves a sma l l  quantity of Pb be low 

the eutectic temperature and a maximum equi l ibrium solid solubi l ity of Pb in Ag is 

2 .8 at . %  dt 600°C .  Using the " two-piston" method (2,3),  we tried to dissolve

more than 2 . 8  at . %  Pb . E lectron ·m icroprobe analysis of rap id ly quenched flakes of 

Ag-Pb a l loys was used in order to ensure a better exp lana.tion of the results of the 

X-ray diffraction measurements .

Experimental 

The procedure employed in the preparation of samples, and the X-ray and 

meta l lographic Investigations were reported previously (3,4 ,5) .  The concentrations 

of Pb In the quenched flakes were determined by means of e lectron probe 

microanalysis (5) . The amount of Pb in the quenched flakes was about 2 . 0  to 2 . 5  

times lower than the nominal concentration . The very great difference between 

nominal and measured concentrations of Pb In quenched flakes probably derives 

from the fact that the vapour pressure of Pb is more than 1 mm Hg at temperatures 

of 1 100°( from which the l iquid Ag-Pb al loys were quenched .

Results and Discussion 

The thickness· of the resulting quenched flakes varied from a few to 50 fm . The

results of the lattice parameter measurements are presented in Fig . 1 ,  where the 

change in the lattice parameters of the Ag-Pb solid solutions with i ncrea�ing Pb 

content Is shown . The resul ts obtained by Raub and Polazcek-Wittek (6) and 

Chiswik and Hu ltgren (6) are al.so given .  

Each point o f  the present measurements represents the lattice parameter determined 

on different quenched flakes for a measured Pb concentration . The errors In the 
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c.oncentration determination are indicoted approximate ly  with error bars , 
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Lattice parameters of fee so l id sol utions in Ag-rich alloys p lotted vs lead 
concentrations 

The lattice parameters of the sol id solutlon up to 2 . 4  at . %  Pb fal l  on the straight 

l ine . No lines of Pb were detected on Debye-Scherrer patterns In this region of Pb 

concentrations . The results of Raub and Polaczek-Wittek and Chiswlk and Hultgren 

are in very good agreement with our results .  

Scanning e lectron micrographs, using reflected e lectrons, and Pbl ,:I. scanning 

images showed that in th is region of Pb concentrdtion the quenched al loys were 

very homogeneous, and no· traces of undissol ved Pb were found (F ig . 2a and 2b) . 

The lattice parameters of quenched flakes with a Pb content of 4 to 6 at , %  fal l  

out of the inc l i ned straight l i ne .  This behaviour of lattice parameters was due to 

undissolved Pb in the quenched flakes, and was confirmed with the aid of scanninO 

images and of scanning e lectron mlcrographs (Fig . 3a and 3b) . 

Extrapolation against the Incl ined straight l ine (Fig . 1 )  g ives a. value of 2 . 8  at .% Pb .  

This , value agrees with the maximum equil ibrium sol id sol ubi l ity of Pb In Ag 

determined in the Ag-Pb phase diagram , 

Debye -Scherrer patterns of the q�enched flakes with Pb content exceeding 6 at , %  

show both .,l.,.Ag and Pb l ines . The scanning Images and scanning e lectron 

micrographs of these flakes showed regions which have a h igher Pb content and 
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(b) 
(a) 

F IG . 2 
(a) Pb Le( scanning image of very rap id quenched Ag-2 . 4 at . % Pb al loy,
showing the homogeneous d istribution of undisso l ved Pb . Magni f ication 840 x .
(b) Scanning e lectron m icrograph of the same area as under (a) . No traces

of undissolved Pb are visible . Magnification 840 x .  

(a) (b) 
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(a) PbLQ:'.. scanning image of very rap id ly  quenched Ag-4 . 9  at . %  Pb al loy
showing regions with h igher Pb content . Homogeneous regions are also present .
Magnification 840 x .  (b) Scanni ng e lectron micrograph of the same area as
under (a) . Regions with h igher Pb conte nt represent smal l  globu les of
undissolved Pb . Regions with d issolved Pb are also visib le . Magnification 84o x .
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a) Pb l..(, scanning image of very rapid l y  quenched Ag-9 . 0  at . %  Pb al l oy
showing regions with higher Pb content uniforml y  d_istributed over the "'<hole
f lake area . Magni fication 840 x .  (b) Scanning e lectron micrograph of the
same area as under (a) . The who le flake contains sma l l  g lob ules of 

undissolved lead . Magnification 840 x .  

are uniform l y  d istributed over the who le f l ake  area (F ig . 4a and 4b) . 

I n  sp i te of the very h igh cool ing rates attained in the experiments , Ag-rich
Ag-Pb so l id so l ut ions were obtai ned on ly  up to 2 . 8 at . %  Pb . This val ue agrees with
·he maximum equi l ibrium so lid so l ub i l i ty of Pb in Ag determined in  the Ag-Pb phase
d iogram .

The obta ined "c lassical II resu l t  may be due to the size -factor which is unfavourab le
for the Ag -Pb system (diffe rence in atomic diameters is 20%. � From the fact that
o i l  fl akes of defin ite Pb content, regard less of thickness, in our interval from a
few. to 50 )J m ,  showed the same resu l ts in lattice parameter measurements and in
e lectron microprobe analysis,  we assume that in the quenching process from an

0 ini t ial  temperature of about 1 200 C two me l ts are formed before the so l id ification
begins :  Ag -2 . 8  et . %  Pb as the first me l t ,  and the excess of Pb as the second me l t .
I n  the further quench ing process this mixture of two me l ts becomes sol id ified and
quenched to room temperature where we obtain two phase a l lo.y: Ag.:.2 . 8  at . %  Pb
so l id  sol ution, and undisso l ved Pb .
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DISCUSSION 

Surely it is just a matter of the incipient miscibi l i ty gap 
Indicated by the characteristic form of the l lquldus curve 
for Ag-rich al loys ,  

Yes , 

Another case �f non-miscibi l ity ls Cd-Zn ,




