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Trikantér je mechanické zafizeni, jez je zaloZeno na odstie-
divém oddélovani tfi smichanych slozek, z nichz dvé jsou
kapalné, a jedna je pevna. Trikantér v mobilnim provedeni
musi spliiovat specifické pozadavky a umoznovat také
pouziti zafizeni v terénu bez elektrické energie, pii
rychlych likvidacich ekologickych zatézi (oddélovani
vody, ropnych latek a pevnych ¢astic). Jadro zafizeni je
samoziejmé mozné pouZzivat i ve stabilnim provedeni pro
Cisticky vod a v primyslu. V soucasnosti je finalni od-
délovani feseno vyhradné na stabilnich zafizenich, coz v
kritickych situacich zadsadné omezuje pouziti technologie
tfidéni. Vyvoj mobilniho trikantéru vyrazné zlepsi
moznosti ekologického naklddani se surovinami a soucas-
né rozsiii moznost likvidace lokalnich ekologickych zatézi
napi. ve formé ,,Jagun®.

Snahou pfi vyvoji trikantéru je dosdhnout co nejdelsi
zivotnosti jednotlivych komponent jak vhodnou volbou
polotovaru materialu a jeho finalni povrchové tGpravy, tak i
snizenim hmotnosti rota¢nich napé ové namahanych
komponent. Diky témto opatfenim by meélo dojit ke
zvySeni uc¢innosti ¢isténi za soucasné¢ho snizeni ener-
getické narocnosti procesu. Jednim z hlavnich parametra,
ktery je vyzadovan po zavedeni nové konstrukce je mimo
jeji geometrické presnosti, drsnosti povrchu noveé vzniklé
funkéni plochy, také stav zbytkové napjatosti. Ten ma
pfimy vliv na procesy vzniku a §ifeni trhlin ¢i na korozni
odolnost povrchu nejvice namdhaného jak odstiedivymi
silami, tak i abrazivnimi a chemickymi G¢inky cisténého
media. V tomto piipadé mechanicky ovlivnénych vrstev

aod

Zhythiova napdt v axialinim s

b

408
308 4
208 4
108

4
=100 4 l

—20 A

“mg>, MPa

- - e
- Fe

=58+

a0 T T T T
a1 o135 oz 031

fFeed mmot

noveé vzniklého funkéniho povrchu je rentgenograficka
tenzometricka analyza polykrystalickych materiald spolu
s dal$imi difrakénimi metodami, napf. stanovenim fazové-
ho slozeni, vhodnym nastrojem k popisu takto modifi-
kovaného polykrystalického materialu.

Z hlediska vynikajicich vlastnosti souvisejicich s real-
nou strukturou je v tomto ptispévku analyzovana duplexni
nerezavéjici ocel (duplex stainless steel - DSS), coz je
dvoufazova slitina feritu (a-Fe; kubicka prostorove centro-
vana miizka) a austenitu (y-Fe; kubicka plosné centrovana
miizka) s hmotnostnim zastoupenim cca 50:50. DSS ma
odolnost vu¢i korozi v mnoha prostiedich vy$$i nez
standardné pouzivané austenitické oceli. Vysoky obsah
chromu chrani ocel v oxidacnich kyselinach, zatimco
molybden a nikl ve slabé redukénich kyselinach. Vysoky
obsah chromu, molybdenu a dusiku vede ke zvySeni
odolnosti vuci tzv. dilkové a $térbinové korozi. DSS
obsahujici vice jak 40 % feritické faze je v prostiedi
bohatém na chlor odolngjsi vici koroznimu praskani
nez austenitickd ocel. Ferit je ovS§em nachylny k tvofeni
hydridd ve tvaru vloéek, proto DSS nemaji vysokou
rezistenci vici vodiku, ktery mize zpisobit tzv. vodikovou
kiehkost [1].

Mechanické vlastnosti jsou u DSS také mimotradné.
V prvni fadé otéruvzdornost je u DSS vyssi a mez kluzu je
minimalné¢ dvojndsobna v porovnani se standardni
austenitickou oceli, napt. 316L (1.4404) [2]. Diky tomu Ize
pouzit pii konstrukci méné materidlu. Nebezpeci ovsem
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Obrazek 1. Makroskopicka zbytkova napéti v axialnim (o) a tangencialnim (o7) sméru feritické (a-Fe) i austenitické (y-Fe) faze

v zavislosti na rychlosti posuvu fezného nastroje f.
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nastava pii pouziti nad 300 °C, kde se zac¢ina projevovat
kiehkost feritu. Dalsi nevyhoda DSS tkvi v obrobitelnosti —
DSS jsou nachylné k mechanickému zpevnéni, tzn. lokal-
nim zméndm mechanickych vlastnosti povrchovych
vrstev. Takové zmény, napf. tvrdosti, mohou vést az
k vibracim néstroje pii obrabéni kone¢né soucasti, jez zpi-
sobuji dal$i nehomogenity v materidlu a otupéni néstroje
[2].

Kvalitativné 1 kvantitativné¢ vedou rtzné skluzové
systémy obou fazi v DSS k rozdilnému chovani jednot-
livych fazi béhem deformace [3, 4]. Navic austenit ma
vys$$i hodnotu tepelné roztaznosti oproti feritu. Popis
chovani obou fazi béhem deformace, kde austenit je obec-
né plastictéjsi, je velmi slozity. Tento prispévek je ovSem
zaméfen pouze na deformace v povrchovych vrstvach
materialu.

Zkusebni vzorek byl vyroben z Cr-Ni-Mo-N austenitic-
ko-feritické nerezavéjici oceli (1.4470; GX2CrNiMoN22).
Povrch vzorku byl obroben riznymi rychlostmi posuvu
nastroje, tj. 0,1; 0,15; 0,2 a 0,31 mm/ot., pii konstantni
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hloubce fezu 0,5 mm a fezné rychlosti 155 m/min.
Zbytkova napéti byvaji stanovena v technické praxi
mechanickymi metodami na zakladé celkové deformace
télesa po poruSeni napé ové rovnovahy. Tento pristup
popisuje téleso jako celek, ale jiz nezohlednuje degradacni
procesy, které vznikaji samostatné v jednotlivych krystalo-
grafickych slozkach. Rtg difrakci byla zbytkova napéti
stanovena v obou fazich. Méfeny byly roviny {211} feritic-
ké faze pomoci CrK, zateni a roviny {371/} austenitické
faze pii pouziti MnK,, zateni.

Vysledna makroskopicka zbytkova napéti (residual
stresses — RS) obou fazi jsou na obr. 1. Je zjevné, Ze
zéavislost RS na rychlosti posuvu nastroje je pro ob¢ faze
rostouci. RS feritické faze vykazuji niz§i hodnoty
v porovnani s austenitickou fazi. Z téchto vysledkd a
s ohledem na nutnost co nejnizsich zbytkovych napéti na
povrchu materidlu lze konstatovat, Zze vhodnou finalni
povrchovou upravou je obrabéni s malou rychlosti posuvu
nastroje.

STUDY OF TEXTURE OF METAGABRO MYLONITE BY NEUTRON DIFFRACTION

M. Kucerakova, S. Vratislav, L. Kalvoda
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Neutron diffraction was used to investigate the crystallo-
graphic preferential orientation and structure parameters of
samples of metagabro mylonite collected from the eastern
part of the metagabbro sheet at the Stare Mesto belt, Bohe-
mia Massif, Czech Republic.

Two specimen types were prepared and investigated: a
powder specimen used to refine the lattice parameters of
the constituting minerals, and spherical samples (50+0.1
mm in diameter) for texture analysis. The experiments
were performed on the KSN-2 neutron diffractometer and
collected data were processed by software package GSAS
[1].

Data recorded with powder specimens prepared by
milling the sampled rocks were used to refine the structure
parameters of plagioclase (labradorite structure, triclinic
space group C-1) and amphibole (monoclinic space group
C2/m). For both mineral phases, the values of lattice pa-
rameters obtained from measurements with powder speci-
men agree with the expected model (Table 1) [2].

Activation of (001)[010] and (001)[-170] slip systems
occur for plagioclase plastic deformation of ultramylonite.
For the amphibole rich sample activation of (-201)[010]
slip system is assumed.

Dominant slip system (100)[001] typical for amphibole
was found only for ultramylonite sample.

Table 1. Calculated lattice parameters.

plagioclase amphibole
a [nm] 8.154(3) 9.837(4)
b [nm] 12.82(5) 18.01(3)
¢ [nm] 7.104(2) 5.296(6)
o [°] 93.55(6) 90
BI°] 116.18(7) 105.00(5)
v[°] 89.77(5) 90

1. A.C. Larson, R. B. Von Dreele, General Structure Analy-
sis System (GSAS) (Report LAUR 86-748). Los Alamos,
New Mexico: Los Alamos National Laboratory, 1997.

2. F. C. Hawthorne, Amphiboles: Crystal Chemistry, Occur-
rence, and Health Issues. in: Reviews in Mineralogy vol.
9A, edited by D. R. Veblen (Chantilly: Mineralogical Soci-
ety of America), chapter 1, 1981, pp 91.
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Shape Memory Alloys are intermetallic alloys possessing
both the properties of shape memory and superelasticity,
which are bound together by a common cause — diffusion-
less phase transformation called the martensitic transfor-
mation. Shape memory effect is to be observed as a
recovery of shape after apparent permanent deformation
(executed below certain temperature) when heated above
certain temperature. Superelasticity (also called pseudo-
plasticity) allows the material to be apparently elastically
deformed in an extent of units of per cent in an environment
of sufficiently high temperature.

In the case of nitinol (see below) the martensitic trans-
formation can be thermally-induced or stress-induced. Par-
ent phase of martensitic transformation (also called
austenite) is stable at higher temperatures (lower stresses)
and possesses higher symmetry than the daughter phase (so
called martensite), which is stable at lower temperatures
(higher stresses).

Nitinol is a commercial term for a shape memory alloy
based on Ni-Ti in near-equiatomic ratio, commonly com-
prised also of various other components in minor amounts
destined to enhance required thermo-mechanical proper-
ties of a given alloy. Its austenitic phase possesses cubic B2
structure (also termed as CsCl structure - space-centered
cubic with atoms of one kind in vertices and of the other in
the centre) with space group Pm3m. The martensite pos-
sesses monoclinic structure B19” with space group P2,m.

A series of XRD measurements during different tensile
loads on nitinol wire of diameter 0.15 mm were carried out
at PANalytical diffractometer at Institute of Physics, CAS
equipped with Co anode. A non-standard setting with para-
bolic mirror in primary beam and X’Celerator detector in
diffracted beam was used for reason of intensity. The wire
was in the room temperature in the austenitic
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phase and was installed in a small tensioning device in the
axis of goniometer. The tensioning device enabled to mea-
sure current tensile stress and manually set the prolonga-
tion. The measurements covered tensile stresses
corresponding to austenite, the transformation and marten-
site, with several measurements being carried out in each
phase. However, only the data for austenite were analysed
and are reported in this paper (8 measurements between 20
— 586 MPa). An example of measured profile (200 MPa)
for austenite is in Figure 1, for martensite (1015 MPa) in
Figure 2.

The precise alignment of the sample in diffractometer
was complicated by limited possibilities of homemade ma-
nipulator of tensioning device.

TOPAS software was used for the data analysis. The
Rietveld analysis was supplemented by single line fitting.
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Figure 3. Development of lattice parameter a, during tensile

loading.

Rietveld analysis pro-
vided: the lattice parame-
ter ay, volume weighted
crystallite size Ly, and
microstrains ey. The single
line fitting was testing to
analyse the crystallo-
graphic dependence of
studied parameters. The
Figure 3 shows the devel-
opment of lattice parame-
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The evolution on the field of advanced electronics is based
on the intensive research of new materials with special
electric and magnetic features. Great example of these ma-
terials is the group of the rare-earth orthoscandates belong-
ing to the materials with the perovskite structure. These
materials can be used e.g. as the substrate for the epitaxial
thin films of the other perovskites, which may lead to their
stronger ferroelectric behaviour and higher paraelectric
transition temperature [1].

In our work we focus on the determination of the linear
thermal expansion coefficients of rare-earth scandates
SmScO;, TbScO; and DyScO; from monocrystalline sam-
ples by X-ray diffraction. Measurements on the mono-
crystals are extremely useful because this is the form in
which the materials are applied. Lattice parameters of the
samples were determined at different temperatures using
the Panalytical X’Pert Pro diffractometer. For temperature
regulation the Peltier module has been used allowing us to
study the samples in the temperature interval from 25 °C to
cca 70 °C.

To obtain precise data a new diffraction profile fitting
program based on more complex and realistic knowledge
of the X-ray emission spectra [2] has been created.

Determined thermal expansion coefficients of the sam-
ples are shown in Table 1 in comparison with the known
values of already measured rare-carth orthoscandates from
polycrystalline measurements (text in italics). Expected
linearity in the measured data has been observed (example
shown in fig. 1, 2) showing that linear thermal expansion
coefficients are sufficient enough to describe behaviour of
these materials in our temperature intervals.

1. K.J. Choi, M. Biegalski, Y. L. Li, A. Sharan, J. Schubert,
R. Uecker, P. Reiche, Y. B. Chen, X. Q. Pan, V. Gopalan,
L. Q. Chen, D. G. Schlom, and C. B. Eom, Science, 306,
(2004), pp. 1005-1009.

2. G. Holzer, M. Fritsch, M. Deutsch, J. Hartwig, E. Forster,
Physical Review A, 56, (1997), pp. 4554-4568.

3. M.D. Biegalski, J.H. Haeni, S. Trolier-McKinstry, D.G.
Schlom, C.D. Brandle and A.J. Ven Graitis, Journal of Ma-
terials Research, 20, (2005), pp. 952-958.

Table 1. Linear thermal expansion coefficients of the rare-earth orthoscandates.

ﬁgigl‘z_l?]arameterw SmScO, GdScO; [3] TbScO; DyScO; DyScO; [3]
a 5.9 5.9 6.7 5.7 57
b 8.3 115 7.8 8.0 8.6
c 9.6 14.5 8.4 9.5 11.0
SmScO4 DyScO,
5,7596 - 54455
5,7594 - 54450
5,7592 54445
5,7590
o — 54440 -
=, 5,7588 gt
5] = 54435 4
5,7586
57584 - 5A430 1
5,7582 54425
5,7580 T T T T 1 54420 T T T T T 1
20 30 40 50 60 70 20 30 40 50 60 70 a0
t[°C] t[°C]

Figure 1. Observed linear trend for the thermal expan-
sion of the lattice parameter a in SmScOs.

Figure 2. Observed linear trend for the thermal expan-
sion of the lattice parameter ¢ in DyScO;.
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Iron oxide nanomaterials became one of the most studied
materials up to date due to their significantly different
properties comparing to their bulk counterparts. Generally,
four crystalline form of iron(III) oxide exist exhibiting dif-
ferent crystallographic and magnetic properties. We pres-
ent thermally induced solid state transformations of one of
the rare iron(III) oxide polymorph, i.e., B-Fe,O;, by view of
high temperature X-ray powder diffraction. All transfor-
mation experiments were performed in very similar condi-
tions (i.e., temperature increment, gas pressure) with only
difference in exchange of reaction gases. Gases were cho-
sen to represent oxidative, inert, and reductive atmospheres
(i.e., synthetic air, CO,, N,, H,). Transformation in the oxi-
dative atmosphere of synthetic air led directly to creation of
the most stable iron(I11) oxide polymorph, i.e., hematite, in
temperature range 680 — 760 °C. Transformation per-
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formed in carbon dioxide atmosphere led to creation of
magnetite via hematite at temperature range 475 — 700 °C.
Transformation scheme of experiment performed in nitro-
gen atmosphere, which is considered as inert, was more
complicated and transformation via two intermediates (i.e.,
hematite and magnetite) led to final product identified as
wustite, which was created between 800 and 900 °C. In
these experiments, all intermediates and final products
were investigated at room temperature by view of X-ray
powder diffraction and Mdssbauer spectroscopy to con-
firm the phase composition and iron ions state. Reductive
atmosphere of hydrogen led to creation of metallic iron as
expected due to the nature of reducing gas.

The authors gratefully acknowledge the financial support
by Internal IGA grant of Palacky University Olomouc,
Czech Republic (IGA_PrF 2015 017).
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Heuslerovy slitiny jsou v posledni dobé studovany pro
svou $kalu zajimavych vlastnosti —a uz magnetickych ¢i
elektronickych. Tyto vlastnosti podstatné zéavisi na
krystalové struktuie. Jako zastupci pro studium struktury
byly zvoleny série vzorki Mn,Co; Rh,Sn a slitina
Ni,MnGa.

Prvni jmenovana sloucenina byla studovana pomoci
praskové difrakce na ¢arach CoKa and CuKa a metodou
EXAFS. Z praskové difrakce vyplyva, ze struktura
prochazi tetragonalni distorzi pfiblizné okolo x = 0.3
obsahu Rh. V Heuslerovych slitinach se mize vyskytovat
nékolik typt okupaéniho nepotadku (popsané naptiklad v
[1]). Nékteré z nich se daji vyloudit diky absenci speci-
fickych difrakei v praskovém zaznamu. Nepotadek byl
studovan fitovanim integralnich intenzit z praskovych
zaznami a fitovani EXAFSovych dat zméfenych na
absorpéni hrané¢ CoK a MnK. EXAFS ukazuje, ze uvazo-
vani okupacniho neporadku je nezbytné ke spravnému
zpracovani dat. Fit bez nepordadku totiz vede k velké
kontrakci miizovych parametrt, coz neni fyzikalné mozné

(praskova difrakce byla znovu zmétena po EXAFSovém
meéfeni a miizové parametry se neméni).

Druhy vzorek, Ni,MnGa, je ¢lenem slitin s tvarovou
paméti a jeho struktura mize byt dobie modifikovana
drobnymi zménami v kompozici. Doposud byla struktura
Ni,MnGa studovana vétsinou praSkovou difrakci [2], nase
studie naproti tomu probihaly na monokrystalickém
vzorku. Slozeni naseho vzorku bylo uré¢eno pomoci EDX
jako Nisg1Mnyg4Gass. Z méfeni vyplyva ze zakladni
struktura naseho vzorku je monoklinni, kterd se vsak
nepfili$ 1isi od tetragonalni. Vi se [3], Ze Ni,MnGa muze
vytvaret dvojcatovou strukturu. Pfitomnost dvojcatovych
domén byla potvrzena monokrystalickou difrakci.
Z vysledkid vyplyva, ze ve vzorku existuje modulovana
10M struktura, protoze se v zdznamu objevila satelitni
maxima, kterym jsme pfifadili necelociselné indexy. Tato
modulace mize byt popsana harmonickou vlnou, jejiz
koeficienty jsme ziskali fitovanim integralnich intenzit. Na
vzorku byla rovnéz zméfena difrakce za vysokych teplot.
Prechod do vysokoteplotni austenitické faze vykazuje
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