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‘COMMENT'ON‘VOID'FORMATION’IN’NICKEL‘AND‘SILVER”DUFING'CREEP

In two recent papers, dealing wifh void fdrmatiop in nickell and

'silvere respectively, Price has reached conclusions concerning the role

of grain boundary sliding in creep. 1In nickel,’l voids were first ob-
served at the start»of the secondary stage and it was suggested that
primary creep was dué to deformation within the grains, énd.that the
transition to secondary creep marked the onset of general grain boundary

sliding. However, an examination of the extensive literature on grain

boundary sllding suggests that both this view and the contrary suggestion,3

that s11d1ng accounts for all of the initial deformatlon until some

-critlcal" straln when slip first occurs, are untenable.

In a number of_investigation§ of the occurrence of grain Bqundary
slidihgvduring creep, measurements have been taken to determine the
average displacéhent (V).duévto sliding, perpendicular to the surface,
betwegn adjacent grains, and these values have been plotted against the

t.

of the strain until the onset of secondary creep, then it follows that

total creep strain, €

these plots should reveal zero displacement throughout the primery stege.

In fact, a considerable volume of work on a large number of materials

5,8 9 ca,” cu,*cu -0 377Be,5 e,5

13,1k 15, 16,17,18 | 19

(1&1,‘5'6’7 Al alloys,

Fe - 30% Ni,*t Mg,1% Mg - 0.78% A1,

1,19’20 én,s‘and Zns) has shown that, at least initially»in primary

B-brass,

Pb - 2.2%

and the early stages of secondary creep, there is a linear relationship

between the average sliding displacement and the c¢reep strain. In some

.cases a deviation from linearity has been reported, such that the sliding ‘

thereafter increases at a slower rate than the total strain, but this

If deformation within the grains accounts for all

"
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:. usually éccu¥s towards thé-end of the secondary stage. Typlcal results
" for specimens of a Mg - 0 78% Al alloy are. shown in Fig. 1. Four sPecimens,._ .
of different grqin 51ze, were tested at 20090 under.an initial stress o; | o
6000 ési; full details of the experimehtal proceduré afe given else- : B
where.l3 In eaéﬁ case, the tranéition to secondary creep occurred at e
a total straiﬁ of &2%, Whilst these results refer to measurements taken.
. on the #urface, Graeme—Bgrberlh has recently used internal oxide markers
to shoﬁ that similar trends pertain in the interior.

.Pricel ;ttemptéd to determine the total strain due tq grain boundary
sliding by considéring that the primary deformation, which followed the
1:Andgad¢ tl/3 la&,.represgnped‘fhe.defqrmation,due to grain strain, and
ihat the same modé of deférmafién coﬁtinued fhroughout,Secondary creep.
By extrdpolation, tﬁe grain deformatidn was determined through the
.secbndary stage, ahd, knowing the total creep strain, the sliding con-
tribution was calculated by'diffefénce. The result suggested that, by °
the start of tertiary'cieep, the sliding contribution accounted for |
- almost 50% of thevtotal strain. Unfortunately, an accurate assessment '
of the sliding contribution is not easy, and a detailed.analysis of the
methods by which this may be calculated is glven elsewhere.21 However,

‘the trend deduced by Price is contrary to results reported on a Mg - 0. 78%

A alloy,13 where a decrease in the importanCe of grain boundary sliding

-

- with increasing strain was inferred from the formation intérnally of

e
.\\

extremely corrugated boundaries during creep. Furthermore, recent re-'

sults using internal markers have tended to confirm this decrease.l
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This work was»gupported through the'Inqrganié Materials Research
Division of the Lawrence Radiation Laboratory by the United States

Atomic Energy Commission.
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-
mission, nor any person acting on behalf of the Commission:

A.

Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, apparatus, method, or process disclosed in
this report. '

As used in the above, "person acting on behalf of the

Commission" includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee

of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.






