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On the stacking-fault densities of ternary copper alloys
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An wddmive-relavonship has heen observed to hold, Tor stacking -fauly-
parameter (SFP, a) of the alpha-phase ternary copper  alloys repre-
sented by,

log & — KX(p |AZ])4-1og a, \
\

where 1he slope of the line K =~ 0 11 and the SEP of the pure solvent
(copper), ey — 3.3 10 3

1 INTRODUCTION

Although the binary systems have been extensively studied simee the bheoretical
disenssion on SFP of lee metals and alloys by Paterson (1952). Uie tornary alloys
seem 1o have clamed much less attention Cu-Ge-Ni appears 1o he Ahe st
ternary alloy mvestigated morecent tianes (Folley ef af 1063),

I Ahe present work it s shown that stavtimge ll‘()lll.lr]l(' data on ¢orrespondimg,
hinary alloys, 1t 15 possible to compute the value of the NFP (o) in suct wrnary
systems where the solubes do not int tact with cach other  The existence ol sy
micraction hetween the soluves m o ternary wlloy cen he ascervamed by deter-

mnunug 1 lattiee-parameter (Stirling & Ruynor 1955)

Following Delchouzee & Deruyutero (1967), the SFP of a hmary system s
given by,

o — o, eXp Kp|[AZ)
so that asswnmg an additive law to hold for the SKP of o termary system,
one may write,
a = xyexp (Kp)|AZ,| |- ayexp (Kp,) | AZ,],

where K 1s o constant for an alloy series o denotes the SFP of the pure solvent,
Py and p, are the solute concentiations mat %, | AZ; | and | AZ,| are the valone) -
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differences between the solute and the solvent in vhe two relevant binary systems
respectively

Then, lug(;) = K(p|AZ)| +p,| AZ,
0
Henee finally,
log a = KX (p [AZ])--log o,

2. EXPErIMENTAL PrROCEDURR

The compositions of the ternary alloys (prepared fiom spectroscopically
pure metals) were selected 2o as 1o confine them to the prmuary solid-solution-
range, judging from the avalable phwe-hagrams ol copper-awluminium-tm
(Leach & Raynor 1954) and copper-alummum-indrom (Stirlg & Raynor 1955)

The Debye-Scherrer (D-S)  patterns were obtamed for all the alloys, from
annealed fine-filmgs, using Cull,-radiation  The recordig-film was m the Strau-
wans-mounting mside a Philips powdet camera The lattice-paramoter (LP)
wag finally determined from the Nelson & Riley (1945) extrapolation. The D-8
patlerns also confirmed the fee structwre of all the allovs  The additive relation-
ship m respect of the LI of the teraary alloys was verified usmg the authms, date
(Chatterjoo & Gupta 1975) tor LP ol the corresponding hinuy systoms (Cu-Al,
Cu T and Cu-Sn).

For the esumation of the SFI filings {rom alloys werve prepared st room-
tempoerature, sioved throngh a 300-mesh and pressed into stainless steel holders
of whe dilTractomeses  The line-prohles of hoth (111) and (200) diffraction-peals
tor the filings, were reeorded hy pomt-connting at iniervals of 0 05° m 28 {or the
genernl hackground decreasimg to 0 01° 10 20 near the maxima ol the peaks, where
15 the Bragg-angle  The hackgronnd muensity was carcflly fixed

To find the peak-position for the Kg,-component, the method of Papouhs
(1955) wad employed The Kg, peak posivion (i 26) for cach sample (fibngs)
was determmed lor hoth the as-filed and annealed stutes  The chunge A(20,0,—
24y) produced by cold-work (filmg) in the separation (2040—20,;,) of the peaks of
an anncaled sample could now be caleulated Employing Warren’s relation
(Warren 1959), a was thus cstimated for cach alloy

3 OBSERVATIONS
Figure 1 shows the semilog plots of a agamst the factor Z(p. AZ ). The
plot approximates 1o a straight line with a small scaiter in tho points

The values of the SFP of copper, the pure solvent, () is found by extrapola-
tion to be 3 3 X 10-* which agrees well with the accopted value,
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The value of the slope of the Ime, determmed from the from the plot, is K —
0 1059 for the copper-hased alloys wheh, is in agreement with the value (K = 0.10)
reported earhier hy Delehouzee' & Deruytiere (1967)
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Iig 1. Semilog plot of the SEC (a) vs S(p AZ ) {or the ternary copper alloys,

4. DriscusstoNn

Tnthe present work, for the estonation of SFP, only the (111) and (200)
pair of rofleetions have heon used Now, it had been observed carher by
(Chasterjee 1972), that hy assuming an additive law, the value of the LP of each
alloy could be computed fawrly aceurately starting {from the LP of the correspond.-
mg bmary systems  Thas mdicares that 1 the selected. alloys the solute atoms
wheeh produce the latuee expansion m the parent matrix do not exert  hetween
themselves any appreciable soluie/solute mteraction It was thorefore felt that
1t may he possible to find a sumilar additive-law applicable to the SFP of the
alpha-phase ternary alloys of copper The straight line obtained in figure 1
justifies this agsumption vo a faiv extent  The seatter evident m data points of
the Cu-Al-Sn series of alloys, may however, be due to several factors such as the
atomic-size-factor (Chatlerjee ¢f al 1978), sotute-segregation at the faults (Suzulki
1952), solute/dislocation mnteraction (Gallagher 1970) ete., which tend to render
the value of « apparent

The apphcation of the suggested cmpirical relstion to  the results of
Foloy et al (1963) for the Cu-Ge-Si system (figure 1) shows a complete
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agreement.  Kven so. the mtroduction of terms arising our of the solute/soluto
interaction into the relation would much widen its range of appheamion. This.
howcever, requires a further probe.
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