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Kristalyos anyagok alakvaltozasa
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Rugalmas alakvaltozas

4
Terhelve

Kezdeti allapot Tehermentesitve

visszatérés az
eredeti allapotba

kotések
megnyulasa

Linearisan
Rugalmas = reverzibilis rugalmas
Nemlinearisan

Rugalmas alakvaltozasnal rugalmas

a térfogat nem allando.
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Képléekeny alakvaltozas
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Unslipped single crystal fixed Single crystal after plastic
at top end. deformation by tensile stress
in the direction of the arrow.
Slip oceurs on distinct parallel
planes.
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Képlekeny alakvaltozas

Minden maradé deformacié alapja a NYIRAS
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A folyashatar becslése
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Diszlokaciok felfedezése: 1934

Orovan Egon Polanyi Mihaly Geoffrey I. Taylor

1902-1989 1891-1976 1886-1975
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Megoldas: a csuszas fokozatosan torténik

Orovan
Polanyi 1934
Taylor
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TEM keépek diszlokaciok
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Diszlokacioszerkezet erosen
deformalt rézben:
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Tombi nanokristalyos anyagok eloallitasa

szemcsefinomitassal

diszlokaciok

e szemcsemeret: 200-500 nm
(cellaméret: 50-100 nm)

e textura

e kisebb termikus stabilitas
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Deformacio szemcsemeret-
csokkenést eredményezhet:
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Nanoszerkezetu titan alkalmazasa
sebészeti implantatumokban

A titan szovetbarat: sebészeti implantatumok alapanyaga.

Korabban hasznalt implantatum: Ti-6Al-4V

1000+

Ti-6Al-4V

800

600 -

oy [MPa]

400-

200+

Az implantatumbdl a V beoldddik a szovetekbe: mérgezo.

Cél: Ti implantatumok folyashataranak novelése toxikus szennyezok nélkiil!
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8 ECAP 00
450 °C : @ 150 mm

VA | ( Ti OI 16 mm

Ti-6Al-4v  Nano Ti
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Nanotitan csavar és lemez valltorések kezelésére

Orszagos Baleseti és Siirgdsségi Intézet
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Alakemlékezo fémek







Alakemleéekezo femek
(Shape Memory Alloys, SMA

Smart Materials)

Egy iranyban:
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Alakemléekezés mechanizmusa:

homeérséklet
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Martenzites szerkezet kialakulasa

Mother
phase

(N/mm2) Feszultség

Tumpa{r:é;lr- (T)
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Martensitic transformation d microstructure
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http://www.fyslab.hut.fi/epm/heusler/msm_real_anim.gif

Urtechnikai alkalmazasok:

SMA strut compressed

the initial

Irtasum ption of
shape

Rupture of the bolt under stress
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Orvosi alkalmazasok:

Ertagitd sztentek
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A ,stroke” kezelése TiNi ,,dugdhuzo”-val.

Stroke TiNi ,,dugbéhtz6”

University of California at LA
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Concentric Medical
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Alakamléekezo muanyagok:
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Spagettitorés rejtélye:

Richard Feynman
(1918-1988)
(Nobel-dij 1965)

Daniel W. Hillis
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Pierre-Gilles de Gennes
(Nobel-dij 1991)
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PRL 95, 095505 (2005)

PHYSICAL REVIEW LETTERS

week ending
26 AUGUST 2005

Fragmentation of Rods by Cascading Cracks: Why Spaghetti Does Not Break in Half

Basile Audoly and Sébastien Neukirch

Laboratoire de Modélisation en Mécanique, CNRS/Université Faris VI, 4 place Jussieu, FParis, France

(Received 22 December 2004; published 25 August 2005)

FIG. 3. A dry spaghetti is bent into an arc of circle and
suddenly set free, while its lower end remains clamped. Its
subsequent dynamics exhibits a local increase of curvature.
Selected frames shot with a fast camera at 1000 Hz:
(a) release f, =0, (b) intermediate frame ¢, = 0.01597,
(c) frame just before rupture 7,
rupture t; = 0.05967. Predictions of the self-similar and nu-
merical simulations based on Eq. (1) are superimposed, without
any adjustable parameters: rod profile (dotted line) and osculat-
ing circle (dashed lines) at the point of largest curvature (arrow).
Note that the rod breaks at the point of maximal curvature.

= (0.05097, and (d) frame after
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PRL 94, 033507 (2005} PHYSICAL REVIEW LETTERS )

Dynamic Buckling and Fragmentation in Brittle Rods

LR Glasden," N, Z. Handzy," A Betmonie,* und E. Villermaux™*
WG Pricchvied Laboratories, Department of Marhemaricn, Penn Stae Univeesirg Universine Paek, Pe I i
nusinat e Recherche s les Phenomines Hors Equilibre, Université de Pasvnce 49, me Frddéese Jolio-Carie 134
Ceden 11, France
(Recewved 21 October 2004; pablished 25 January 2003)

We preseat experiments on the dynamic beckling and frag 1on of alender rods axially mmpacted by
a peojectide. By combining the results of Samt-Veman and elastic beams theory, we derive 2 prefemed
wuveleogth A for the buckling instability, sed experimentally vesify the resulting scaling low for a mnge of
materials including scflon, dry pasts, glass, and steel For brittle matemals. buckling leads to the
fragmeotation of the rod. M | frag length distributions show two peaks mear A/2 and A/4.
The monmosotonke mature of the Gt reflect the il ol the e iatie e hling peovess on
e moee (Andoo fragmentation peocesses,

DOL 101103 Py sRevLeet WO35503 PACS muwbers: 62 J0MK. 4632 41 J640FL. 465045

FIG. 1. The dynamic buckling and fragmentation of dry pasta
(d = 1.9 mm, L = 24 cm) just after the impact of an aluminum
projectile at velocity Uy = 3.5 m/s (interval between pictures:
236 ws).
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VOLUME 93, NUMBER 3

PHYSICAL REVIEW LETTERS week endin

16 JULY 2004

Fragmentation of Shells

F Wittel,' E Kun,>* H.J. Herrmann.” and B. H. Kroplin'

nstitute of Statics and Dynamics of Aerospace Structures, University of Stuttgart, Pfaffenwaldring 27, 70569 Stuttgart, Germany
zDeparrmem of Theoretical Physics, University of Debrecen, EQ. Box:5, H-4010 Debrecen, Hungary
*ICA 1, University of Stuttgart, Pfaffenwaldring 27, D-70569 Stuttgart, Germany
(Received 17 February 2004; published 16 July 2004)

FIG. 1. Time evolution of the explosion of an egg shell.
(a) Ignition, (b) instant of explosion, (¢) final state.
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FIG. 2 (color online). Comparison of fragment mass distri-
butions obtained in explosion experiments with two hole sizes
and in the impact experiment to the simulation results. Inset:
scanned pieces of an impact experiment.
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