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Rugalmassagtan emlékezteto
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n Deformacios energia, energiasiriség: F = O dV
n Feszlltségtenzor, deformaciotenzor: S. = ﬂj
|
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n Hooke-térvény: S i — Cijk| uk|
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n Kobds szimmetriaju anyagban:

n Amorf anyagban Ciun =l Cpp=m Cyy, =1 +2m
(folytonos forgasszimmetria):

E < Young-modulus

m=

<' 2(1+s) < Poisson-szam
Lameé-féle
allandok | = Es

(1- 25 )(1+s)




Hertz-kontaktus
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Peformation of 1wo compressed spheres, The collision pros
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Kovetkeztetés: az erintkezeési felllet ellipszis: X2 + E)lz =1
a
X2 y2
P(xy)= konstans>\/1- 717
X_FDE ds
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Kovetkeztetés: az erintkezési felllet ellipszis: + y =1
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Dinamika: centralis Utkozés
(rugalmas eset)

n Utkozési paraméter:  (g")%=-€'g"
n Erétorvény — mozgasegyenlet:
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Kiterjesztes disszipativ UtkOzésre

P=P
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,Disszipativ Hooke-tbrvény”: S i ) = Cigm )l&m
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n A mozgasegyenlet:
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Dimenziotlanitas

n Uj, dimenziétlan paraméterek: x ést

X =X X t=
max VO

n Ezekkel a mozgasegyenlet:
8&+gx1’2)2<+§x3’2 =0

ahol y anyagi allando:
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Utk6zési paraméter a modell alapjan
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Fig. 2. Reduced relative velocity against reduced collision time,
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Perturbacidészamitas: a mozgas surlédassal = rugalmas Utkozés
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Eredmények kisérleti ellen6rzése
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Fig. 3. Velocity dependence of restitution coefficient. Dashed curves
show the measured values and solid curves the calculated results. (1)
Collision between steel spheres, m= 154 gr. R=1.65cm; (b} glass
spheres, m=33.3 gr, R=1.96cm {fractured at high velocity); (¢)
brass spheres, m=119 gr, = 1.50 cm (plastic deformation occurred
at high velocity); (d) cork spheres, m=31.7gr (with a lead core),
f=1.66cm: (¢} alass and cork spheres; (') steel sphere and cork
plate (1 cm thick and backed by a heavy iron block).



Nemcentralis Utkozés

n Utkdzési szamok
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n Relativ sebesséq:
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n Komponensenkeént:
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Normal iranyu mozgas

X (t) =R +R,-|r,(t)- r,(t)
n Mozgasegyenlet:
B(1)=—F" (x(1)

m
n Hertz-elmélet — erdtorveny:
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Eredmény kiserleti ellendrzése
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FIG. 1: The normal restitution coefficient ¢V versus the
normal component of the impact velocity ¢* measured in
cm s~ according to eqs. (18) and (19). The dashed line
denotes the dependence ¢V (g") measured by Bridges et
al. [33]
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Tangencialis irany

n Modell:
H. Czichos, Tribology, Elsevier, (Amsterdam, 1978.)
szerint

n Megoldando, dimenzidtlanitott egyenlet:
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Szimulacios eredmények (a)
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FIG. 2: The stereographic projection of the tangential
restitution coefficient ¢! versus the plane g% g of the
tangential and normal components of the impact velocity.
The three parts of the figure belong to different values
of the “size” of the asperities: (a) (o = 1077 R (b)
Co=2-10"* R (¢) ¢o = 1073 R



Szimulacios eredmények (b)

FIG. 2: The stereographic projection of the tangential
restitution coefficient ¢! versus the plane g% g of the
tangential and normal components of the impact velocity.
The three parts of the figure belong to different values
of the “size” of the asperities: (a) (o = 1077 R (b)
Co=2-10"* R (¢) ¢o = 1073 R



Szimulacios eredmények (c)

FIG. 2: The stereographic projection of the tangential
restitution coefficient ¢! versus the plane g% g of the
tangential and normal components of the impact velocity.
The three parts of the figure belong to different values
of the “size” of the asperities: (a) (o = 1077 R (b)
Co=2-10"* R (¢) ¢o = 1073 R



Osszefoglalas

e Linearis anyag + geometria =
= erétorvény
 Disszipacid bevezetese

e Centralis Utkozes:

merhet6 paraméterek szamolasa

e Nemcentralis Utkozés:

szimulacio



KOszonom a

figyelmet!

Irodalom (a szeminariumi irodalomjeqgyzéken kivil):

» Keszthelyi Tamas: Jegyzet a mechanika tantargyhoz

» Wikipedia
http://en.wikipedia.org/wiki/Hertz_contact_stress
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