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Stability of forest of pyramidal dislocations in the {1122}<1123> system of zinc single
crystals has been studied under repeated deformings in the (0001)[2110] sliding system
and intermediate anneals. The hardened state stability has been shown to depend heavily
on the annealing temperature and plastic straining processes in the basal sliding system.
The dislocation density decrease in the set and decreased yield limit are supposed to be
associated with a strong elastic basis-pyramid interaction at the forest densities exceeding
a critical value (>4010° m™2).

HccnepoBamach yCTOMYMBOCTD Jieca HHUPAMHUIAIBHBIX AWCJIOKAIMH B  CcCUCTEMe
{1122}<1123> MOHOKPHCTANIOB IWHKA IPU BO3AEHCTBUM HA KPUCTAJII MHOTOKPATHBIX [e-
dopmuporanuii B cucreme ckoabkeHunsa (0001)[2110] u mpoMeKyTOUHBIX OT:KUT0B. Ilokasza-
HO, YTO YCTOMYMBOCTH YIPOUHEHHOTO COCTOSHUS CYIIIECTBEHHO 3aBUCHUT OT TeMIEpPaTyphI
OT’KHUTa W MPOIECCOB IIACTUYECKOI AedopManuu B 6a3MCHOI cuUCTeMe CKOJb:KeHusa. [lemaer-
cs BBIBOJ, UTO YMEHBIIIeHNE IIJIOTHOCTH AMCJIOKAIIUI Jieca M YMEHbIIIeHNe MIpeJiesia TeKY4ecTH
CBS3aHBI C CUJIBHBIM YIPYTUM 0a3WCHO-MTUPAMUIAIbHBIM B3aMMOJAEHCTBUEM NIPU IJIOTHOCTIX
Jleca BBINIe KPUTHUYECKOTo 3HadeHus (>410° M’Z).
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The concept of directional formation of
various dislocation structures is today be-
lieved to be fruitful without doubt, since
many physical properties of crystals depend
on distribution of dislocations in the crystal
volume [1, 2] and their interaction [3, 4]
and are structure- and orientation-sensitive
[56, 6]. At the same time, the time stability
of the formed structures under thermal-me -
chanical or other factors is studied unsatis -
factorily [7]. In this work, the stability of
pyramidal dislocation forest in the
{1122}<1123> system of zinc single crystals
has been studied under repeated deformings
up to yield limit by basal sliding and inter -
mediate anneals.

Single crystals of 99.997 % purity zinc
were examined. The crystals were grown in
preset shapes and crystallographic orienta-
tions using the procedure described in [8].
Six pieces (samples) of 15x14x4 mm3 were
cut out of each grown and annealed (650 K,
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8 h) block-free single crystal using elec-
trospark cutting. The block absence in the
crystals was proved by selective chemical
etching. The studied were performed using
three series of samples. By compressive de-
forming along [2110], a preset density of
forest dislocations was formed in the sam-
ple in {2112}<2113> and {2112}<2113> sys-
tems. The density of formed pyramidal dis-
locations, N., was about 201010 m~2. Then,
two 0.8 mm wide and 4.5 mm long slits ori-
ented along [2110] were cut in each sample.
The shape and crystallographic orientation
of a sample prepared in this manner are
shown in Fig. 1. The initial (growth) den-
sity of basal dislocations, N,, as determined
by the (0110) plane etching, did not exceed
81092 m~2, that of pyramidal ones, Np, as
determined by the (0001) plane etching,
6007 m~2. The etching of (0110) plane pro-
vides information on the total density, N,
of basal and pyramidal dislocations. This
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