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NTRODUCTION
TG PRI <15 phenomci i aeve by
aiscussed risty* found the activaiion volu
for cree, s omide to he 6.340.5X10 # cm,
slightly s th 7-7.6X 10 % cm® for dillusion as
deterniine Iy Sihauser.” Butcher and Ruof™ and
DeVries,  sak and Gibbs™ found  the activir ow

volume o erc o ead (fu') to be approxinaiely
the ator « voie o This is nearly unml to 1h;
scll dilision .ul as determined by Noon
Resing, .ud Rice. Tin has a tetragonal siructus

S. LE P  *ARATION ANT _APERIMENTAL
PROCEDU
San were orepared fron. oee graces o o The
first i u cnown origing but marked 999941 ¢
The - Cwe 99.94-97 tin purchased from Morris P
Kir “or. e, 999999 (in was purchased from
the Chemical Corporation. An ingot of the tin
Wil «wd 1o approsimately 0.35-cm thickness, after

whict ~onples were cut and filed to finished size: 20
em long, 0.27° em wide, and 0.25 to 0.35 cm thick
Specimicns spo-ancously recrys dlized ompletely he-

tween | oparacon and use, wite e 0 e graiin
size of roxt: tely 0.1 mm

Th ns o ples were o e & i loading
as de wd lead ' Trw v st veen o end
suppo. as ~ o1 emand il cud oomd 2 IproN-
mittels kg sapplied by g

Tw Joc were employed to measure <unple de
forn A dferential transformer and ooistanc
type g owes, The differential transformer was
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a vol ipproe F 85X 1073 cmd, essentiay
o opr S ‘essure dependence of the
i by the s s ddeseribed for use on e,

I ad o linear region of approximately T-cm length
and an output of approximately § V/cni.

The resistance strain gauges (BLIT AB-7 and ABI-
32) were bonded direetly to the sample vith Fastman

010, weed seasured directly the strain oo the tension
surii o of 1 comple. The effeet of pressuve on strain-
@i o oL pul cermined by attaching the strain
i Lo R st o e ~h was bent about a
form of known mudius o ure, Too beam was
secured o this position by . o wire 11 was broken
ad “aus pressures allowing tne beam .o straighten
oL voting the strain indication at various ]nn SSUres
L . cation of the effect of pressure o < rain-

v ontpal. T results of these tests are siiown in
I'ig L
A vpe transient output of the gauge upo any
presst o change was encountered vl resistance iype
gauges. Upon initial application of -+ —sure, the gauges

indicated an apparent shortening o samples, the
rate of which decrcased approximiie + xponentially
with time. Soft metals such as tin, she d very large
efiv v Tapparent transient strains of .o o 0.29%, at
10 varyhe elfect was considerably @ on brass and
VU S i steel, The time required . che sient
to dsappee was often as Jong as 12 . dor v .t 10
k and culy o few minutes whien cae gai o was
alo hed to < o under the same conditions  hese
{racents maeressure changes and subseque id
st aading  aifficult. As an alternative mo o,
)
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Ti6. 1. Pressure dependence of the output of resistance
SLra auges hil,ll type AB-7 and type ABI*-32).
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16, 2. Pressure dependence of creep in tin at 27°C, All curves
were taken on the same sample with the sample unloaded at room

temperature and pressure for nllvprnxilmllvly 1 h between runs.
Strain measurements taken with resistance-type strain gauges,

creep at different pressures was measured on the same
sample by arst dropping the pressure, removing the
load from the sample, putting the sample back to the
new pressure, and reloading the sample by fusing the
wire after the transients had disappearced.

The pressure vessel has been deseribed.” The pressure
medium was usuaily kerosene with a few studies made
in Dow Corning 200 fluid. No difference in creep was
observed in the two fluids.
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I'16. 3. Typical ereep ran and creep series on tin, Measurements
: s : it
made with a differeniial transformer. Data taken at 27°C.
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16, oL Pressure dependence of the ereep rate in tin, Measurements
made with resistance-type strain gauges.

EXPERIMENTAL RESULTS

Figure 2 shows typical creep data taken with re-
sistance strain gauges. Dashed lines indicate assumed
steady-state creep values, Figure 3 shows a (ypical
creep curve where the pressure was held constant and
acreep series where at periodic intervals the pressure
wis changed as shown. Figure 4 shows a log plot of the
ratio of strain rate at atmospheric pressure to the rate
al high pressure as o function of pressure. The line
shown represents an activation volume of approxi-
mately 9X10 * em® calculated from

AVF=[KT/ (pr—p)] In(é/ &), )

where AVF is the activation volume, A is Boltzman
constint, 7" the temperature, and & the deformation
rate at pressure pi. With the differential transformer,
four 1o ten series of runs were made at each of the
temperatures 09 27° and 57°C. While the more impure
tin deformed more slowing under a given load and
environment than the 99.9999, tin, the cffect of pres-
sure was the same. All the data on tin could be fit by
AV F== (8.54-2)X10 2 em®. Within experimental error
AV showed no temperature dependence. The observed
value is approximately § of the atomic volume of the
(etragonal tin (atomic volume about 27X10°% ¢m?)
comparcd (o 4 of the atomic volume for the face-
centered cubic lead as reported previously.
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