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vIn a recent communication Murty et al. (1) have considered the
effect of both vacancy creation and vacancy annihilation on the
critical strain required for the onset of serrated yielding in
substitutional alloys. In determining the total vacancy concentration
present at a given strain,.the rate of vacancy production and

‘. :

annihilation were incorrectly integrated as sepgrate gquantities
(Fas. (h) and (8) of ref. (1)) resultiﬁg in an incorrect expression
for the vacancy concentration‘which preducts a net Vacancy subsaturation
at sufficiently low strain rates or high temperatures. In the preseﬁt

note this error is amended.

The fotal rate of vacancy change during deformation is given by

c. = C& + ¢ (1)



where Cs is the rate of vacancy production during straining and C;
is the rate of vacancy annihilation. For vacancies produced by the

vnon-conServafive motion of Jjogs on screw dislocationé:_
C. = K, ¢ | 7 (2)

where the constant K, has been previously defined (1). Assuming first

order annealing kinetics
. L . T ’
c. = -k (c, - c,) o | (3)

where Cs$- is the thermal equilibrium vacancy concentration and K is
the effective rate constant for the annealing process. The rate
constant'will depend on the vacancy mean free path,"the solute
concéntration, and will, in general, not exhibit a simple temperature

dependende‘(é). If dislocations act as the primary sinks,

K = Klp = Kl(po + Re)

/
where po is the initial dislocation density and RK is a constant.

On substituting Egs. (2) and (3) into (1) the change in vacancy con-’

centration with strain for constant strain rate'tests-is given.by

T
d(cv - cv )

— = K =K (o, + R, - ¢, S

vhere it is assumed that dislocations are the primary vacancy sinks.
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Integrating Eq. (4) gives

1/2 1/2 22

: - * B
o, - CVT = (Ei ) T zet vy (1/2, 2°)

| k

where
> K 2
z° = 7zx (P, * Be)
and
*
Y (1/2, -2°)

is an incomplete gamma function given by (3)

yi/2, 2?) = —Z
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In the limit of low strain rates or high temperatures where

. .
vacancy annihilation is important vy (1/2, -Z2)
2
-2 7
* 2, _ 7 % 1 3
y (1/2, -z7) gevCn 1+ -—§'+ ;;g +

_Substituting (7) imto (5) gives to first order

T k ¢

vov Kl(po + Re)

A similar expression for the excess vacancy concentration is

obtaihed for the case where K is constant. Integrating Eg.

K substituted for K+ (po + Re) gives

may be expanded as

o+ (_Z2)-l/2'

- (5)

(6)

(7)

(8)

(4) with
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X " Ke : ) :
c=cT=K1€<1-e €>_. (9

In the limit of low strain rates or high temperatures Eq. (9)

reduces to !
: T 1 :
{cv-cV <) - | (10)

In the opposite limit of high strain rates or low temperatures Egs. (5)

and (9) both give

(11)

as is usually assumed fprvthe normal Portevin-Le Chatelier effeét in
substituti@nal alloys. |

Although only the limiting cases have been cdnsidered, it is
apparent fhat_the behavior of Cs and hence the:critical strain at the
onset of‘éerrated'yieiding may be significantlj moaified by vacancy
annihilation during straining. It is also apparent that the general'
effect of vacancy anﬁihilation.at a given temperatﬁre and strain rate
will be to increase €c by reduéing Cv. A quantitative treatment of
recent experimental measuréments (4,5) of €c in terms of vacancy

~annihilation during straining is in progress (6).
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