.

i el ﬂm% ,7%7/5 - 4‘, 4%//2]4,[“__““ o EMRI-RM 71. 68 76

from the Morse bpotentials; (2) the contribution FI6  Plastic Deformation of Single Crystals of q. ‘
from the volume-dependent lattice energy to the ¥ Cuwﬂ.Alluys at L. 2og % J.SuUﬁmﬂNﬂﬂhandJ,w_
formation energy is very large and must be MITCHELL, Univ, of Va.—- Square secticned single eryse .
taken into account; (3) the relaxation near the als_of Cu-7.5 atomic? Al alloys with [321] axes apy
vacancy is highly anisotropie and quite large (111} and (Tk3) surfaces were deformed in tension at
but such relaxation energy contributes only L.2%. fThe critical resolved shear stress was 2.97 +
E about 25% of the formation energy. C.3h &

& mu™®. Etch pit observations by replica electy.
*Work supported by the Atomic Energy Commission. OP Microscopy show a high density of dislocations with.

in narrow bands of deformation. The mean density wag

) 2.3 x 10° cm~2, The dislocations appear as pile-ups

. positive and nezative dislocations on close-spaced 1

f eSS Squilibriw e

FI3 Ef.ECt of Pze.‘, re on Equilibrium Vacancy clusters of glide planes. The total number of disloca
Concentration in Platinum.* ROY M. MRICK, Univ. of ations assotiated with a band was determined from the
Arizcna.--lfressure efiects on the relative vacancy integrated step height measured with the interference oo
concentrations in 0.003 in. dia. reference grade microscope. The bands show uniform shear with this \
rlatinum wires have been inferred from resistance microscepa and individual slip lines are usually not \
increases after Quenches in high bressure argon. The resolved. High resolution replica electron microsceny
quench rate is varied at each pressure (up to a .

shows groups of slip terraces which are more closely
Spaced than at higher temperatures. Their spacings
correspond to the spacings of the glide planes determin-

Ekbar maximum) and the resistance increase extrapolated
to an infinite quench rate, 4 Torration volume for
vacancies in platinum is derived. The results are

! S ive ; ed from the eteh pits. The mean number of dislocationg

much more sensitive to ~mpurities than in the cases corresponding to the resolveq slip terraces was L4,

of gold and aluminum. Previous results indicate that ¥Work supported by the U.S. Atomic Energy Commission N
the vacaney loss during quench in platinum is by - : ‘

migration to dislocation sinks, The present results (
support this conclusion. FI7 Dislocations and Internal Friction in Titanium Adme,

* NDELT. 8, = vy 4
*Work supported in part by the U. S. Atomic Energy Lacbide,* 4, CUR%, D. KOHLSTEDT, and WENDELL S.

i WILLIAMS, U. of I11.%--As part of a study of dislocation resc
Comtiasion. motion i; solids exhibiting Strong bonding, we have il
investigated internal friction in titanium carbide at it
. X B temperatures up to 1000°C., The Marx composite
:2:ilas::mp:::tzzetnegegdezt gigéoc;tign gg;;;;;;;ion g oscillator technique was used, and the specimens were
© stants.” G. L. WIRE, R. 0. . an olycrystals large gr size. The decrement |
A. V. GRANATO, University of Illinois.~--It was discovered ielztiz ieie :2 di:focgt:i: mition increa:ed rasidly
by Thompson and Holmeslthat the dislocation contribution at temperatures above apptoximatel; 650°C. The
to the elasFic constants is strongly temperature corresponding activation enmergy was 0.75 + 0.10 ev,
::f?ﬁ:ezg’r;gir:asé“ga:yra ?ac;Z: Og ordexr fiY: §rom The results will be compared with others obtained from ;
emperature in strain-amplitude )
measurements on pure copper. They developed a theory compression tests on similar epectmend. WET
for the effect assuming (1) that only the short range *This work was supported in part by the U, S. Atomic
part of the pinning potential was important, and (2) that Energy Commission under Contract AT(11-1)-1198,
breakaway of the dislocation line would occur when the
mean square thermal force exceeded a critical value. We ! FJol
have calculated this effect without these two assump- FI8 Evidence for a New Mechanism for Internal ) Pl
tions and found that the effect is guite small below lens
room temperature unless pinning strgngths of at least grictio;.* Hﬂ M. SIMPSON, A. SO?IN’ anng. F'fJO¥NSON’ hath
four times sma¥ler than those supposed (1/10 eV) are nev. Of Utah--Investigations o ;he erract: of e eitron pat
assumed. The calculated thermal force is in agreement i;radi:ti:n on the damg:ng in hig p:ri:z coggzzis °:f cenc
with that of Thompson and Holmes, but the dislocation t :t tdef ecreme;; can _¥§£§§§Ef “: ; e a 1 gn _ exct
displacement obtained is much smaller than that observed, poduit cefects. ¢ magnitude of the ncreaseo § depen anth
dent on annealing treatment; annealing at 733 K gave an -
. . increase of a factor of two, whereas a 1023°K anneal
*Supported b National Science Foundation, 2 tain
+Pregent addzess: IEM East Fishkill, Hopewell Junction, elininaced the peak. The modulus defect shows no peak:l dice
Jew York. ot commians ety siaple tin Eatens (e ezt
2 R
Sg; ?iggg;mpson apd D. K. Holmes, J. Appl. Phys. 30, varies from 4.0Z°to 0.85% fgr respective annealing tem- ;:f‘
° peratures of 773K and 1023°k. Irradiations pegformed on at ud
samples which were previously annealed at 1023°k yield an ’vstw
FI5 The Effect of Su erconductivity on the Stress approximately linear dependence between the decrement and ol
_T___T_‘_‘_T'—"E‘—_————————-—1‘———‘—‘—-—‘——— the modulus defect. These observations are not consis- —
§31§tECL:: éncinzlzmi:b J.gﬂegAiiigAfra:ia¥; zggmAcA’ tent with the long-standing Granato-Lucke theory but can GRS
0O av: Na ona il B
Plastically deformed at low temperaturZs, the normal ::d;::;:nf;:d:::din°;::m:eg:cg:slocations dragging the L §
State flow stress is higher than the superconducting b P : net |
state flow stress.! Some Stress-relaxation measure- *Work supported by the U. S. Atomic Energy Commission. fusi
ments of lead crystals?® have shown that this effect ae o)
is consistent with an ultrasonic attenuation of a *ior
mobile dislocation through an electron-dislocation FI9 Vibrating String Model Analysis of Dislocation
interaction. We have measured the stress relaxation Damping, Modulus Defect, and Pinning in Copoer Crystals.
in indium crystals as a function of temperature, at V.K.PARE, H.D.GUBCRMAN and P.B.DENEE,* Oak Ridge Nation- FJé
temperatures below the superconducting critical tem- al Laboratoryf--The temperature dependence of disloca- LG
perature, and compared these results with possible tion damping and resonant frequency (v17 kHz) was mea- "
models of dislocation-electron interaction. sured in copper crystals both in the annealed state and Cu
*ork supported by the U.S. Atomic Energy Comm, immediately following fast neutron irradiation at 20°K. on N
1H. Kojima and T. Suzuki, Phys. Rev. Letters 21, 290 Determination of dislocation density by etch pPit counts prot
(1968). made it possible to calculate all parameters in the am- At
M. Suenaga and J.M. Galligan, Scripta Met. 4, 697 Plitude-independent vibrating string (Koehler/Granato- 1.9
(1970). Liicke) model of ‘dislocation damping. The calculated KA
3G.P. Huffman and N. Louat, Phys. Rev. Letters 24, . drag constant was higher than accepted values by a fac- i o
1053 (1920). tor of V50 and showed little variation with temperature.
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