Rugasok



A nem tamaszkodo lab iziileteinek
egyiittes, 6sszehangolt mozgasa
kovetkezteben létrejott eré egy masik
targyra tortend atvitele.

A megrugando targy lehet
Merev (fal, tégla, fa, féem)
Viszkoelasztikus (emberi test)
Rugalmas (labda)




Labda megrugasa
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Az egyes iziiletek sebessége
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Biomechanical characteristics and determinants of instep soccer kick. Eleftherios Kellis.J.Sport S.2007



Forgatonyomatékok az iziiletekben

Table 1. Hip flexion, knee extension and ankle plantarflexion moments (N-m) during soccer kicking in adult males as
reported in the literature. Data are means (£5D).

Research Study N Parameter Hip flexion Knee extension Ankle plantarflexion
Nunome et al. (2002) 5 Average 249 (31) 98 (27) N/A
Maximal 283 (30) 111 (39)

Nunome et al. (2006a) 5 Maximal 309.2 (28.9) 129.9 (25.5) N/A
Putnam (1991) 18 Average 229 (34) 85 (12) N/A
Dorge et al. (1999) 7 Maximal 271.3 161.0 N/A
Zernicke & Roberts (1978) N/A Maximal 274 (36) 122 (23) N/A
Robertson (1985) N/A Maximal 220 00 N/A
Luhtanen (1988) 2 Maximal 194 (33) 83 (21) 20 (4)
Roberts et al. (1974) 1 Maximal ~269 ~68 ~10
Huang et al. (1982) 1 Maximal ~250 ~80 ~20




Labda sebessége

The mechanism of collision between the foot and
the ball could be described by the following equation
(Lees and Nolan. 1998):

M-(1+10)

v,,=V, - (1)
W (M + m)

where Vy,; = velocity of the ball, Vi = velocity of the
foot, M = effective striking mass of the leg. m = mass of
the ball and { = the coetficient of restitution. The term (1 +
{) 1s related to the firmness of the foot at impact and the
ratio M/ (M +m) provides an indication of the nigidity of
the foot and leg at impact.



Labda sebessége

V o -V f .before (l + [)

ball ~— 2 o)
I+my, r”) (2)

where Vy,; = velocity of the ball, I = the moment of inertia
of the shank-foot segment about the knee joint. Vipetore =
velocity of the foot before impact, { = the coefficient of
restitution. my,; = the mass of the ball and r* = the distance
between the knee joint and the centre of the ball



Labda sebessége

The t:t:refﬁc:ient of restitution was defined as:
0 (T - _ {17 -
,r: (I I . before E:'fr” bq;-::'w) (I I .after E:'fr”) (;)

where Vipegore » the velocity of the foot before impact,
Vi afer. the velocity of the foot after impact and Vi, the ve-

locity of the ball



Utkozési koefficiens

A helyredllasi koefficiens az iitkozés tokéletességét leiro allando, amely
az iitkozo testek anyagtulajdonsagatol fiiggden valtozik. Tokéletes

rugalmas iitkozeés esetén a Koefficiens 1,0. Valosagos kériilmények
kozott futball esetén 0,463-0,681.

(Bull-Andersen etal. 1999, Dorge et al 2002)



Labda sebessége elrigds utan

Table 3. Ball speeds {m-sec"} as reported in the literature (M = Males; F = females). Data are means (£5D).

Research Study Subject characteristics Kick Approach Ball speed
N Age (Years) Training status (steps — angle) {mrs'I]
Asami and Nolte (1983) 4 N/A Professional Instep N/A _é 299 (2.9)
Marici et al. (1988) 11 25.1 (5.0) Amateurs Powerful N/A 20,0 (3.6)
Opavsky (1988) 6 N/A N/A Instep 6-8 steps 2348 - 30.78
Luhtanen ( 1988} 29 10.3-17.1 Tramed Instep 2 step 149 -22.2
Kermond & Konz (1978) 1 22 Trained Punt 2 step 25.8(2.2)
Isokawa and Lees (1988) 6 20 - 26 Trained Instep | step, 0° 1R.73 (.95)
1 step, 45° 20.14 (1.58)
1 step. 207 19.13 (1.64)
Poulmedis et al. (1988) 11 25.5(3.0) Tramed Instep N/A 27.08 (1.32)
Rodano and Tavana (1993) 10 17.6 (.5) Professional Instep 2 step 22.3-30.0
Dorge et al. (2002) 7 264 Skilled Instep 3m,0° 24.7 (2.5)
Ekblom (1994) N/A N/A Professional Instep N/A ———  32-35
Levanon & Dapena(1998) 6  Inter- collegiate Experienced Instep N/A 28.6 (2.2)
Barfield et al. (2002) 2M 19-22 Elite players Instep 2 step, 45-60° 253 (L51) (M)
6F 21.5(2.44) (F)
Barfield (1995) I8 20.7 (1.7) Amateurs Instep 2 step, 45-60° 26.4 (2.09)
MNunome et al. (2002) 5 High — school Experienced Instep N/A 28.0(2.1)
Nunome et al. (2006a) 5 16.8 (4) Skilled Instep N/A 32,1 (LT
Nunome et al. (2006h) 9 27.6 (5.6) Experienced Instep N/A 26.3(34)
Apriantono et al. (2006) 7 20,0 (2.1) Amateurs Instep N/A 28.4(1.6)
Tol et al. (2002) 15 274 Amateurs Instep N/A 18.9 - 298
Roberts et al. (1974) | 25 Experienced Toe 2 step 24.09



A térdizilet szogsebessége

Table 4. Characteristic values for maximum extension angular velocity of the knee joint reported in the literature.
Data are means (£5D).

Research study Subject characteristics Knee angular velocity (deg-s'l)

Elliott et al. (1980) 4.4 years 1014
9.9 years 1604

Rodano and Tavana(1993) Males, Tramned 1206 (218)

Bartield et al.(2002) Males, Trained 1134 (257)

Females. Trained 1113 (107)

Lees and Nolan (2002) Males, Trained. high-speed kick 1364 (80)

Males, Trained, accurate kick 1175 (75)

Levanon and Dapena (1998) Intercollegiate male players 1805 (289)

Nunome et al. (2002) High-school male players 1364 (298)

Bartfield (1995) College male players 1587 (280)

Manolopoulos et al.(2006) Males, Amateur 1874 (155)

Kellis et al.(2006) Males, Tramed 1220 (332)

Rodano and Tavana (1993) Males, Trained 1206 (218)




A rugas pillanata

A térd nincs teljesen kinyujtva, szoghelyzet 141+8°

(Biomechanics Analysis for Right Leg Instep Kick. Ismail A.R. et al. J. appl. Sci. 2010)



Rugasnal |étrejovo erdk
Mlabda=0.45kg
trugas=0.05s

Vrugas=30m/s

m
v 307

= = 600m
t 0.05s 52

Far =m=a
: m
0.45kg * 6005—2 = 270N

Frax = F ¥ V2 = 381.8N

An Introduction to Biomechanics of Sport And Exercise,
James Watkins. 2007



A labizmok altal az also végtag mozgatasanal
kifejtett er6 1, 2, 3 lépéses nekifutasnal

Table 2: The maximum velocity for all run type

Run type Max. velocity (m sec™)

Farst step 7.74

Second step 7.88

Thard step 8.20

Table 3: The maximum force resultant for each
run type

Pam type Max. velocity (m sec™) Max. force (IN)

First step 1.74 5549850

Second step 7.88 5630236

Third step 820 5879.600




Fejelés
Frejre hat¢=200-300N




How Carlos scored an 'impossible' goal
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France v Brazil, Tournoi de France 3 June 1997




Bernoulli torveny

Energy per unit volume before = Energy per unit volume after

2 2
P+ 5pvy + pghy = P, +5pv, + pgh,
A

Pressure| |Kinetic Patential 4
Energy | |Energy Enargy - Nagy()bb Sebesseg
per unit|  [per unit The often cited example of the . ,
voluma!  lvolumea Barnoulli Equation or "Bernoulli k| se b b nyo mas
- Effect" is the reduction in pressure
Flow velocity Flow velocity ) which occurs when the fluid speed
vy Vs, increases.
—— A <A Kisebb sebesseg
=
——— e 2 i ’
= Rt Y nagyobb nyomas
- — 2 1
—— —— — —_—
— ~_ =~ P<P
P » < I
= Increased fluid speed, '
1 decreased internal pressure.

Air Currents
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Faster bir
Lezs Preszsure on Wing
W
Hide View of Mirplane Wing
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Slower bir
P1 More Fressure on 'wing




Magnus effektus
€<  Haladas iranya

, A
—_—
VrelA: kicsi

PA: nagy

Vhaladas+Vforgas

VrelB: nagy

PB: kicsi
F F=(PA-Ps) * feliilet



€  Haladas irdnya

Magnus force
_I_
Wake deflection force

Rotating
ball

Delayed separation

Deflected

flow
. +

Deflected
wake

Earlier separation

Labda elkanyarodik (jelenség azonos pl. teniszben, asztaliteniszben)



Fbalra Fjobbra

Labda utja a porgetés iranyanak fuggvényében



