Zakladni typy struktury kovu, vlastnosti priklady

Poruchy ve strukture kovu



Zakladni typy struktury

kOVLOJ, - zakladni krystalografické pojmy
- usporadani castic v kovech
- izomorfie a polymorfie
- tuhe roztoky

vlastnosti, priklady
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Parametry

Soustava Elementdrnl bufika elementdrnf buftky Priklady
trojklonnd g h*c¢ H1803
(triklinickd) a+B*y+90° CuS0,,.5H,0

KyCra0y
Jjednoklonnd a%h+e S (modifikace §)
(monoklinickd) @= g =904 Cas0y.2H,0
FeS,.7H,0
kosottverend a+b+*c S(modifikace o)
90*
(rombickd ) .- a=p =y =900 050
: MgS0,,.7H,0
Ctvereénd —~ a=bh #¢ - Ti0y (rutil)
(tetragondlnr) 5 % %0 a=p =y =90° Caw0,
a CufeS,
trigond(ni g=f=g 5i0, (B)
(romboedrickd) o=/=y*+90° Aly0y
CaC0, (kalcit)
. T T TN : C [ !"‘I:lfit]
Sestereénd A a=b*c¢ Hgg
ey | 1 _[_1!
(hexagondlni) ;o S =4 =907 y=120° Si0, ()
b st ZnS (wurtzit)
C (diamant)
krychlovd a=bh =¢ NaCl
. ahs CaF
(kubickd) - a=8=y=90° ¢y, L

Hermann-Mau; v symbol |Schoenfliestv Nizev oddéleni
uplny zkriceny symbol
Soustava triklinicka
(2 oddélen) 1 1 G odd. pinakoidilni
1 1 G odd. pedidlni
Soustava monoklinicki
(3 oddélend 2/m 2/m Can odd. prismatické
m m Cs odd. domatické
2 2 G odd. sfenoidické
Soustava rombicka
(3 oddélend) 2/m2/m2/m mmm Dg, odd. rombicky dipyramidéln{
mm2 mm2 Ca odd. rombicky pyramidilni
222 222 D; odd. rombicky disfenoidické
Soustava tetragondlni
(7 oddélenD 4/ m2/m2/m 4/mmm Dyn odd. ditetragondlné dipyramidilni
4mm 4mm Cyy odd. ditetragondlng pyramidélnf
422 422 Dy odd. tetragonilné trapezoedrické
4/m 4/m Cin odd. tetragondlng dipyramidéln{
4 4 Cy odd. tetragonilné pyramidilni
42m 42m Dig odd. tetragonéln® skalenoedrické
i i 54 odd. tetragonilné disfenoidické
Soustava hexagonilni
(7 oddélent) 6/m2/m2/m 6/mmm Den odd. dihexagonélné dipyramidilnf
6mm 6mm Cov odd. dihexagondlné pyramid4lni
622 62 Ds odd. hexagondln& trapezoedrické
6/m 6/m Cen odd. hexagondlng dipyramid4lnl
6 6 Cs odd. hexagoniln& pyramiddlni
ém2 Gm2 Din odd. ditrigonalné dipyramidaln
3 6 Ca odd. trigondlng dipyramidélni
Soustava trigondlni
(5 oddélen 3m 3m Dy odd. ditrigonélné skalencedrické
3m 3m Cav odd. ditrigondln& pyramidalni
32 32 Ds odd. trigondln& trapezoedrické
3 3 G odd. trigondlné pyramidilnf
3 3 Cu odd. trigondln& romboedrické
Soustava kubickd
(5 oddélenf) 4/m32/m m3m Oy odd, hexaoktaedrické
432 43 fe) odd. pentagontrioktaedrické
2/m3 m3 Th odd. didodekaedrické
43m 43m Dq odd. hexatetraedrické
23 23 T odd. pentagontriteraedrické
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Vyjimka:  polonium
(diky relativistickym efektum -
podobné jako je napt. tipitivy lesk zlata)
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Why Is Polonium Simple Cubic and So Highly Anisotropic?

Dominik Legut,'** Martin Fridk." and Mojmir Sob™!
Unstitute of Physics of Materials, Academy of Sciences of the Czech Republic, Zizkova 22, CZ-616 62 Brno, Czech Republic
2Faculty of Chemistry, Institute of Materials Chemistry, Brno University of Technology,
Purkyiiova 118, CZ-612 00 Brno, Czech Republic
3Department of Chemistry, Faculty of Science, Masarvk University, Kotldiskd 2, 611 37 Brno, Czech Republic
(Received 26 October 2006; published 6 July 2007)

Using the state-of-the-art ab initio electronic structure calculations, we explain why «-Po prefers the
simple cubic structure (it is due to the relativistic mass-velocity and Darwin terms), elucidate its extreme
elastic anisotropy (this is an intrinsic property of the simple cubic crystal structure). and predict a
transformation to a mixture of two trigonal structures at pressures of 1-3 GPa.

DOI: 10.1103/PhysRevLett.99.016402

Introduction. —Polonium is the only element on the
Earth that possesses the simple cubic (sc¢) structure, one
of the simplest crystal structures of all. It has the atomic
number Z = 84 and is very rare and extremely radioactive,
at present known in 36 isotopes. The energy released by its
decay is very large., and hence polonium has attracted
attention for usage as a lightweight heat source for thermo-
electric power in space satellites. It also can be mixed or
alloyed with beryllium to provide a flux of neutrons. used
for removing dust from photographic paper as well as for
eliminating the static charges in textile mills, and also as
the initiator of a chain reaction in atomic bombs con-
structed in the middle of the 20th century. Although polo-
nium is so rare, it harmfully enters our lives, for example,
via air, soil [ 1], and plants such as tebacco [2]. mushrooms
[3]. and even tea |4].

PACS numbers: 71.15.Mb. 71.15.Rf, 71.55.Ak. 71.70.Ej

cell characterized by the lattice constant ap and the angle a
between two diagenals of the unit cell faces: this angle
equals 60°, 907, and 109° 28" for the fcc, sc, and bee
structures, respectively.

Investigation of physical and chemical properties of Po
is very difficult due to its strong radioactivity and the
presence of the decay products. Most available experimen-
tal characteristics of Po have been collected in [9]. It turns
out that. to the best of our knowledge, no experimental
information on elastic behavior of polonium exists. It has
been suspected that the sc structure of Po could be due to
one of the relativistic effects, a strong spin-orbit coupling
[10]. but this conclusion has not been supported by suffi-
cient quantitative arguments. The main purpose of this
work is to explain the stability of the sc structure of e-Po
and its extreme elastic anisotropy.
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Krystalografickd soustava kubick$d

kp =1 -n

Charakteristika prosté prostorové sttedénd plosné sttedénd
‘obecné oifFe cbecnd ¥Fe
uspofdddni zékl. atomd v rovindch Etverené ttvecegné, tj. méné& tésné trojuhelnikové, tj.nejtésnejsf
vrstveni rovin AAAA ABAB, tj. méné t_ﬁsﬁé ABCABC, tj. nejtésnéjéf
potet miiZkovych bodi v elem.bufice - 1 ? :
. . ) 0 o
délka hrany elem. bufiky [ nm 0,28665; 20°C 0,36349; 20
_ Lo ] ° . (0,29322; 1391°¢) . (0,36468;510°
objem elementérni bufiky [nm’] a’ a3 0,0235535 g3 0,0084993
objem primitivn{ bufiky [ nm’] 3
tj. prostor ptipadajfcf na 1 atom . 1/2 o’ 0,0117768 1/4 2’ 0,0121248
potet mE{Zkovych bodd v jednnt]k.abj. 1/a3 2,a° 84,91 8/a° 82,48
nm-3 .
prvni . pocet & 8
nejblizsi 12
sousedé vzdédlenost a
mezi nimi [nm] E;z 0,2482462 Egz 0,2578677
|druz{ v po&et 6 6
nejbliz
vzddlenost .
sousedé mezi nimi [nm] 2 0,28665 a 0,36468
' polomér r_ [nm af3 . a
SIPTR a [nm] a/2 : 0,1241231 114 0,1289339
atomu Fe. pramér d_  [nm] a e_g 0,2482462 E-f"'z 0,2578677
hustota zaplnéni h elem. bufky
bhmotou atomd 0,52 0,68 0,74
pom&rny prézdny prostor v elem.bufice
0,48 0,32 0,26
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oktzedrickd inter-
sticidln{ poloha

" tetraedrickd inter-
sticidlni poloha

oktaedrickd inter-

-sticidlni poloha

tetraedrickd inter-
sticidlni poloha

mace mEffky)

: : . : 1 1

soufadnice (%lﬂlu} * (%,%,D] {%t%‘vﬂ) (%1010) " {%!%i%) "T'%"&')
potet intersticidlnich poloh - ‘ 12 i 8
v 1 elementdrni bufice
potet intersticidlnich poloh 3 6 1 2
na 1 z&kladni atom v elem. bufice
velikost pramér (koule
: vepsané bez defor<. 0,113 a 0,252 g 0,293 a 0,159 a
lntersticiélnf_ mace mi{Zky) . L o ! o E 7 ' F 4
dutiny [na] polomér {(koule

vepsané bez defor- 0,067 a, 0,126 a, 0,147 2y 0,0795 3y

mace miiiky
Velikost primér (koule
intersticidln{ vepsané bez defor- 0,038 0,072 0,104 0,056
dutiny [ nm] mace mififky)
v oFe 1 .
piip. v gFe polom&r (Koule

vepsané bez defor- 0,019 0,038 0,052 0,028




Poruchy ve strukture kovu

- zakladni pojmy a klasifikace poruch
- bodove poruchy

- klastrové poruchy a agregaty
- rozsahle poruchy

- carove poruchy (dislokace)

- plosné poruchy
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