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Microhardness of Cd,_,Mn,Te solid solutions
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The distribution coefficient of Mn (k,) in Cd,_,Mn,Te (0.02 < x < 0.55) solid solutions
crystals grown by Bridgman technique has been determined using the radioisotope method.
Microhardness of Cd,_ Mn,Te solid solutions has been studied by Vickers technique. It is
found that the Mn distribution homogeneity along the ingot depends on the synthesis
duration. The Mn distribution coefficient for homogenized Cd,_,Mn,Te solid solutions is k, = 1.
With the increase of manganese content in Cd,_,Mn,Te solid solution up to x = 0.15, the
microhardness increases linearly, reaches a maximum, and then some decrease of the
microhardness occurs.

B BRIpameHHBIX MeTOJOM DBpumxMeHa Kpucrajirax TeepAblx pacteopos Cd,_ Mn Te
(0,02 < x < 0,55) mposemeHsl ompefeneHnsa KoadduiueHta pacupegpenenus (k,) Maprania
PagMOM30TONHBIM METOJOM M H3MEePeHHe MHUKPOTBepaocT:u 1o Merony Buxkepca. OmHopon-
HOCTb pacmpezenenuss MN mo cJIuTKy 3aBUCHUT OT BpeMeHHU cuHTe3a. KoadduiueHrt pacupeme-
JIeHWs MapraHIa JJs T'OMOTeHM3MPOBAHHBIX TBepAbIX pacTBopos Cd,  Mn Te pasem k, = 1.
MuKpoTBepAOCTh IIPU YBEJIUYEeHHH COJePXaHNsA MapraHia B TBepAaerx pacrsopax Cd,  Mn Te
no x = 0,15 jguHeiiHO BO3pacTraer M AOCTUIAeT MAKCHMYyMAa, a 3aTeM IIPOMCXOAUT HE3HAUM-
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TeJIbHOE €€ CHUMKEeHUeEe.

The interest in Cd,_Mn,Te crystals is in-
creased in recent years due to promising ap-
plications of the material in electronics. To
date, the reliable data are available on the
physicochemical interaction in CdTe-MnTe—
Te system. The binary CdTe and MnTe solid
solutions are formed: from CdTe side, up to
77 mole % of MnTe [1, 2] and 71.4 mole %
of MnTe at 1070 K [3]; and from MnTe side
(a-modification, 1070 K) up to 0.3 mole % of
CdTe [3]. The presence of MnTe, and MnTe
compounds with four high-temperature poly-
morph transformations in Mn-Te system com-
plicates the growing of uniphase, homogene-
ous, structurally perfect material. Therefore,
data on Cd,_,Mn,Te solid solutions micro-
hardness obtained by different authors [2, 4,
5] are not fully consistent. The purpose of
this work is to study the Vickers microhard-
ness (Hy) of Cd,_,Mn,Te (0 < x < 0.55) solid
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solutions as a function of the solid solution
composition as well as to investigate its
phase composition by radioisotope method.
The accuracy of radioisotope quantitative
determination was of £5 %. The distribu-
tion coefficient k, was calculated using
Pfann formula [6]. The microstructure and
microhardness of Cd,;_,Mn,Te (0 < x < 0.55)
crystals were studied using a PMT-3 setup
by the technique presented in [7]. The mi-
crohardness was determined on 2 or 3 sam-
ples prepared from different crystals of the
same stoichiometry. More than 10 inden-
tions have been made on each sample and the
average value of Hy was determined (the
measurement error did not exceed 3 %). It
was  found  that  microhardness  of
Cd,_Mn,Te solid solutions at low indentor
loading values (5 to 20 g) increases monoto-
nously with the loading increasing. Micro-
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Fig. Measured microhardness of Cd,  Mn,Te
solid solutions.

hardness of CdTe and Cd,_Mn,Te solid so-
lutions virtually is independent of the load-
ing within limits of 20 to 100 g. Therefore,
the optimum loading was chosen to be of
50 g.

The crystal raw materials were synthe-
sized at 1390 K. The crystals were grown
by Bridgman method, temperature gradient
at crystallization front was 10 to 15 K/cm,
the growth speed was of 2 mm/h. The
structurally perfect crystals with homoge-
neous distribution of components along the
ingot were grown at long (more than
70 hours) synthesis duration. The manga-
nese distribution coefficient k, for crystals

with manganese content of 0.1 to 0.45 is
about 1. The variation of Hy value along the
ingot did not exceed the experimental error.

The measured dependence of Cd;_,Mn,Te
solid solutions microhardness Hy, on manga-
nese content are presented in Fig. As the
manganese content increases up to x = 0.15,
the microhardness increases linearly,
reaches a maximum, and then some de-
crease of the microhardness occurs. The
solid solution formation is accompanied as a
rule by an increase of hardness. In the case
when continuous lines of solid solutions are
formed, the concentration dependence of Hy; is
described by a smooth curve with a maximum.
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MikporBepaicts TBepaux po3uunis Cd,_,Mn,Te

C.I'./[pemnrxucenko, 3.1.3axapyx, E.B.Pubax,
I.M .FOpiiiwyk, |B.B.I'op6ynos|

Y BupomeHMX METOAOM DpimkmMeHa Kpucrajgax

TBepaux posumnis Cd,_ Mn Te

(0,02 < x<0,55) nposeseno BusHaueHHs Koedimienra posmoxiny (k,) mapranmmio pamioisorom-
HAM METOJOM i BUMiproBaHHA MiKpoTsBepmocTi 3a meromom Bikkepca. OmHopizHicTs posmomi-
ay Mn B3IOBMK BJIMTKY 3aJeXUTh Bim uvacy cuHTedy. KoedimieHT posmominy Maprasiio mis
romorenisoBaHux TBepaux posumHiB Cd,  Mn Te pieamit k, = 1. MikporsepgicTts mpnu
sb6inpmrenni Bmicty maprammo y TBepaux posumHax Cd,_ Mn Te no x = 0,15 rnimiitHo spocrae
i mocsAirae MakcuMyMy, a IOTiM Bif0yBaeTbcd HesHauHe i 3HMIKEHH.
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