&

Materials Structure, vol. 18, no. 2 (2011)

125

Pd,HgSe;: Space group Pm1,a=7.31A,c=528A,V
= 244 A’ and Z = 2. This phase is isostructural with
PtzHgSeg,.

PdyHg;Seg crystallizes in a new structure type having
the space group Pmmn, a=7.18 A,b=16.79 A, c=6.47
A, V=780 A%and Z =2. PdyHg;Seg crystal structure con-
tains three distinct Pd sites, two Hg and four Se sites. Palla-
dium atoms show square planar or octahedral coordination.
The [PdSey4] squares are paired via a common Se-Se edge
forming two types of [Pd,Ses] dimers. These dimers share
corner and edges with Pd-based octahedra forming
three-dimensional network. The Hg(2) atoms are located in
channels running in [001] direction.
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METODA DVOU ZARENI - EXPERIMENT
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Ke studiu mikrostruktury materialti navrhnul Wood [1] jiz
pred delsi dobou vyuzit tu skutecnost, ze pii stejném
difrakénim uhlu 6, je rozsifeni od malé velikosti ¢astic
pfimo Umérné vlnové délce A, zatimco rozsSifeni od
mikrodeformaci na A nezavisi [2], [3], [4]. Porovnaji se
tedy Sitky dvou (rtiznych) difrakénich linii se stejnym
thlem 6 na difraktogramech zkoumaného vzorku
ziskanych se zafenim o dvou riiznych vinovych délkach,
napi. A; = 0.154 nm (méd’) a A, = 0.071 nm (molybden).
Jsou-li sitky linii stejné, je rozsifeni nezavislé na vinové
délce a je tedy zpusobeno mikrodeformacemi. Pokud je
roz§ifeni vyvolané malou velikosti ¢astic, bude $itka linie
priblizné dvakrat vétsi pro zareni médi, nez pro zareni
molybdenu - pokud lze zanedbat pfistrojové rozsiteni — [2].
Tento kvalitativni piistup byl pouzity ke sledovani
struktury oceli [1].

Je vSak mozné odvodit kvantitativni, explicitni
vyjadieni pro velikost ¢astic a mikrodeformaci, ur¢enych
metodou dvou zafeni [3]. Jako u Williamsonova — Hallova
grafu predpokladejme, Ze rozsifeni od velikosti Castic a od
mikrodeformaci se jednoduse scitaji, tj. pro meéfeni
s vinovymi délkami A; a A, plati rovnice

}\‘1
=———+4etan 0 1
B = Deass 1 (1)
a
__h +4etan O )
> Dcos®, ?

kde na levych stranach jsou S$itky difrakénich linii po
korekcei na pfistrojové rozsifeni. Rovnice (1) a (2) tvoii
soustavu dvou rovnic o dvou neznamych, D a e. ReSenim
této soustavy dostavame pro velikost ¢astic

_AysecO, tan B, —A,secO, tan O,

D 3)
B, tan 0, —f, tan O,
a pro velikost mikrodeformaci
B,A,secO, —B,A, secH, @)

e:
4(h,tan 0, secO, —A, tan 0, secO, )
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Z rovnice (1) nebo (2) jesteé plyne graficka verze této
metody — analogie Williamsonova — Hallova grafu, pro
vice nez dvé zareni

Bcos O =D"'A+4desin 0. %)

Kdyz tedy vyneseme zavislost 3 cos 6 =y na A = x,
dostaneme piimku se smérnici D™, kterd na ose y vytina
usek 4e sin 0.

Rovnice (3) a (4) umoziluji kvantitativni stanoveni
velikosti krystalickych ¢astic a mikrodeformaci a neni
pritom nutné, aby difrakéni linie naméfené s zafenimi o
ruzné vinové délce mély stejny difrakéni thel. Timto
postupem byla zkoumana struktura valcovanych
ocelovych plechti a wolframovych praskti pomoci zateni
Mo-, Cu-, Co- a Cr-Ka..

U méfenych difrakénich profila byly sledovany jejich
sitky B v polovicni vysce (FWHM - polositky). Ke korekcei
pfistrojového rozsifeni byly pomoci standardu LaBg
zjistény polositky b instrumentalnich profild. Polositky &
fyzikalnich profili byly vypocteny pomoci parabolické
aproximace [4]

p=8-" (©)

a dosazeny do vztahu (3), (4), resp. (5).
Je uzite¢né si v§imnout, ze kdyz oznac¢ime

C=X,secO, tan0, —A,secO,tan 0 , (7)

ziska rovnice (3) tvar
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C
= ()
B,tan0, B, tan 0,
arovnice (4) se zjednodusi na
ezﬁlkz secO, —B,A, secO, ©)

4C

Z rovnice (7) je vidét, ze veli¢ina C nezavisi na sitkach
difrakénich profili. Je funkci jen vinovych délek a
prislusnych difrakénich thld. Rovnice (8) a (9) Ize proto
vyhodné pouzit pfi vyhodnocovani souboru méfeni rizné
zpracovanych vzorkl z téhoz materialu. V nasem piipadé
se jednalo o sadu 10 vzorkl valcovanych ocelovych plechti
s redukci od 0 do 50% a o sadu 5 wolframovych praskt s
opticky stanovenou velikosti zrna 0.47 do 5.5 pm.

Ziskané vysledky svéd¢i o tom, ze metoda dvou
zafeni v prezentované kvantitativni modifikaci — dané
rovnicemi (3) a (4) — je uzitecnym nastrojem ke zkoumani
realné struktury materiald.
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Stresses and textures play an important role for the proper-
ties and applications of many different thin films. Some-
times they are introduced artificially in order to improve
various magnetic, electrical and mechanical properties in
other cases they are parasitic and should be avoided. X-ray
diffraction is indispensable tool for their characterization
and it is more and more applied. Routine fast XRD applica-
tions can, however, give misleading conclusions or just
substantial characteristics of particular thin films can be
easily overlooked. The residual stresses are usually deter-
mined from diffraction peak shifts or better from the
well-know sin’y method. Preferred orientation can be
quickly estimated by the texture indices from the symmet-
rical 6-0 scans or if it is stronger by the so-called o (y) and
¢ scans as cross-sections of the pole figure. Of course, full
pole figures and ODF can also be measured and calculated.

However, this is not always necessary and possible. In case
of very strong textures, small steps must be selected and
obtaining of full figure may be time-consuming. For very
thin films, glancing-angle parallel beam diffraction must be
applied and possibilities of full analysis are limited.

In this contribution, a few peculiar examples of the
films with high technological interest are selected. In the
studied cubic KTaOs; thin films rather wunusual
multicomponent textures were discovered when each of the
components was quite narrow. These components were not
clearly visible at the beginning but they were revealed by
gradual texture component stripping in terms of subse-
quent fast y-scans on several diffraction peaks. Next ex-
amples were very thin films (40-80 nm) of hexagonal ZnO
deposited on three different substrates — amorphous fused
silica (FS), cubic MgO (100) and sapphire Al,O; (0001).
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SEM pictures showed that all the films were
nanocrystalline and hence 26 scans were taken showing
several weak peaks. Symmetrical scans showed strong
(0001) film orientation for the first two substrates but nearly
no signal for sapphire. FWHMSs of m-scans gave the values
of 10° and 1.2°, for FS and MgO, respectively and ¢-scans
showed fiber texture. However, these scans which must be
taken in asymmetric orientation (inclined planes) do not
have a good meaning for very narrow textures as it is in the
latter case. Therefore, the same scans but for asymmetric
(hkil) planes were performed. The scans for hOl peaks
showed clear narrow 12 maxima indicating local epitaxy.
This number — double with respect to the expected crystal-
lographic symmetry can be explained by domains, in prin-
ciple two equivalent orientation of hexagonal basal plane
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on cubic (100). Combined Williamson-Hall plots con-
structed from different asymmetric reflections taken at dif-
ferent angles y showed the presence of microstrain, in
addition to the effect of small crystallite size. Residual
stresses could be measured at very narrow range. Therefore
maps of several asymmetric peaks were taken. These and
the shifts of basal peaks indicated large compressive stress
(up to 14 GPa) on MgO substrate that is highly strained,
tensile stress on FS and zero stress on sapphire. This last
case was very surprising and strange since strong orienta-
tions of a few domains was found more by an accident and
no simple plane was oriented parallel to the surface as it
could be expected.

(Mg, Fe),Al SisO g/ Cordierite, ferroan
CIQHK9N7OA
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Kurs kvalitativni a kvantitativni fazové analyzy
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