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NRCN-452 (full text in Hebrew)

RELAXATION OF DISLOCATIONS IN BODY-CENTERED CUBIC AND HEXAGONAL CLOSE-PACKED

METALS AFTER PLASTIC DEFORMATION
Adin STERN, Shlomo EDEN, and Moshe ROSEN

July 1977

ABSTRACT

Ultrasonic attenuation was measured as a function of temperature in two bcc
metals (niobium and tantalum) and in two hcp netals (zirconium and titanium)
in order to determine the dislocations relaxation peak temperatuies. The |
measurements were carried out by the hitherto little used pulse-ecﬁo method,
using longitudinal ultrasonic waves of a frequency of about 10 MHz, on
specimens that underwent annealing heat-treatment and plastic deformation

of about 30%. Relaxation peaks were found in the above four metals at
temperatures close to room temperature. The results of this research were
compared to those given in literature by plotting the frequency as a function
of the peak inverse temperature. A straight line was obtained which represents
the results of experiments given in literature and those given here, the

points falling close to the straight line. The present work constitutes

the first stage of an extensive research with the object of measuring

dislocations relaxation peaks under high hydrostatic pressure.
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Material Zirconium Allay Composition
Form___Rod & Wire Grade ___ MARZ LotNo. 40/2222
Dimenss

Fabrication __Electron beam zone mei'=d material fabricated to size.

Heat Treatment
Special Cleaning & Packaging:

Special Hardling Precautions:

Analysis: @Massw@ :bcuur?FusionD EmissionSpectmgaplic@(Conduc)tomelric

o 30.0 Ni 1.0 Mo < 1,0
H 16,0 s < 3.0 Ru < 10.0
N < 1,0 si 3.0 rRh < 1.0
c < 5,0 Ti 1.0 pa < 1.0.0
Al 10.0 Sn 1.0 ag < 2.0
Bi 0.2 U 0.5 cd { 4.0
cl 15.0 F < 6.0 In ¢ 4,0
Cu 1.0 Mg 1.0 sb ¢ 0.3
Cr 2.0 As < 0.3 Te { 0.4
Ca 1.0 Se {1.0 I < 0.4
Fe 30.0 Sr {1l.0 Ta < 0.0
HEf 200.0 Y {1.0 Re < 1.0
Fb 0.4 aAu < 6.0 o8 { 0.6
K 0.4 Nb < 3.0 Ir { 0.4

Materials Rescarch Corperation 19¥7a %9 nmipran nmiyn IR M1y
L0173 7P Ny
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OrderNo. 3?1{(&'{&/1)"‘705 [V
mAcNo. ALl 0 Date )“;'L&/

A¥oy Composition
9
Grade___"ARZ Lotha 227228

to size.

'“w As fabricated

l

- Mmmam

: o 360 v 4.7
- c 15 cr 3
i N 1.6 Mn 5.3
) H 3 Fe 22
ol Li .025 Ni 20
LA P .03 cu 18
r Mg ND n ND
r ) Al 9.6 Zr 27
et Si 4.4 Sa 4
s B LY P .34
. S 10
Y .Gl 2.6
Ty X 1.3
sk ca .84
.-":,.*_L N

Materials Research Corporation 19¥7h ¥ nMp»ah nTiyn 28 117y
0172070 T3y
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