Utések biomechanikija



Ember-ember: boksz, jégkorong, rogbi

Ember — sportszer: roplabda

Sportszer-sportszer: tenisz, ping-pong, golf



Tenisz
A hurozas szerepe

Labda az Utkozési energia 40-45%-at nyeli el
Az Ut6 hurja az Utkozési energia 8-10%-at nyeli el

Ha keményebb a hurozas Ha lagyabb a hurozas

Har deformacioi ob
Labda deformacioja nagyobb ur detormacioja nagyo

Labda deformacioja kisebb

Nagyobb veszteség Kisebb veszteség
Kisebb sebesség az Nagyobb sebesség az
Utkozés utan Utkozés utan
Rovidebb ttkodzési idb Hosszabb Gtkozési id6

Pontosabb iranyithatosag Pontatlanabb iranyithatosag



Szerva

A snapshot of Andy Roddick's record serve (246 km/h), showing the contribution
{in percentages) of the involved body segmenis and partial body movements,
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Utési sebességek

Table 1 Linear velocities of the hand, tip of the racket and ball velocities prior to and

after impact with the ball (km*hr”') and the

ak racquet angular vel

Player Strokes Hand Hand Tip Tip Ball Ball Peak Racket | Translation
Prior = After Prior After Prior After Ang. Velocity Phase
| | | I Rad'sec” cm
Agassi | Backhand 225 283 96.6 27.5 436 | 126.4 46.2 35.6
Clijsters | Backhand | 27.4 | 27.2 834 72.6 35.7 | 123.1 18.6 116.8
Clijsters | Serve 33.0 254 726 76.3 47.0 | 141.1 48.1 NA
Federer | Backhand | 39.3 1422 11252 | 925 |44.7 | 136.1 56.9 78.7
Federer | Serve 37.3 343 1106 |1086 22.3 | 1526 619 NA




A mozgasi energia hany %-a forditodik a labda
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Labda magasabbra pattan

Nincs porgés

Labda ,megcsuszik”

A porgetés

{\ Porgetés

A labda forgasa miatt transzlacios mellett rotacios energiaval

is rendelkezik



FOREHAND SPIN RATES

PLAYER RANGE AVERAGE

RAFAEL NADAL 1,800-4900 rp.m. 3,200 r.p.m
ROGER FEDERER 1400-4,500 rp.m. 2,700 rp.m.
ANDY RODDICK 1,400~4 200 rp.m. . 700 rpm
MARAT SAFIN 900-3,300rp.m. 2.200 rpm.

LLEYTON HEWITT 1,300-3,700 r.p.m, 2.200 rp.m.
ANDRE AGASSI 1,200-3.300pm.  1,900rpm
PETE SAMPRAS 1,000-3.400 rp.m, 1,800 rp.m.



Az Utés erejének:

27%-a a kar izmaitol

73%-a a torzs és lab izmaibaol

szarmazik
Performance Boxing

Tamaszto (hatso) lab: 38.46%
kar és vallizmok: 24.12%

TOrzs rotacio és transzlacio: 37.42%
l s John Cooper BBA, CSCS

“I'm so fast......
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UtoOerO ¢s tites1 sebesseg kapcsolata

Punch Force vs. Hand Velocity: Straight Punch Force vs. Hand Velocity: Hook
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AMATEUR BOXER BIOMECHANICS AND PUNCH FORCE Jacob Mack, Wayne State
University, Michigan, USA 2010






Utési erd — 1d0 gorbe

Punch dynamics showing time history of impact responses.
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Er6hatas ha az alkar Er6hatas ha az utés pillanataban

szabadon mozog az izmok feszesek
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Utéseknél fellépd erék — kiillonboz8 testsuly esetén

Table 1 Measured testing of Olympic boxers

Class ID

Light wellerweight
us01 91
us01%-2
us019-3

Middleweight
us033-1
us033-2
us033-3

Avg.

Super heavyweight
usD20-2
usD20-3
us035-1
us035-2

us035-3

Wat,
ib

139
139
139

165
145
165

201

201
240

Force,
N

2021
2782
3072
2625
543

1990
3119
3621
2910
B35

4082
4274
4113
4316
4741
4345
280

Hand
vel.,

m/s

13.4
10.7
11.7
11.2
1.4

10.8
11.5
2.4
9.2
1.8

B.%
4.1
8.7
10.6
£.0
8.3
1.8



Fej linearis, és
nyak koruli
rotacios
gyorsulasa

Wgl, Lnear occel,
Closs 4] I occel, g rad/s®
Light welerweight
ws19-1 3¢ 33 4475
w192 139 47 4824
w1 9-3 | 3% 51 T 0]
Aoy, A4 L5479
S0 7 | 182
Mddbeareacghi
us33-1 145 37 4B%4
ws033-2 145 50 &434
w033-3 145 L B2YE
Avg 4% SO0
S0 N 1703
Super hemswaight
us020-2 200 70 4318
us020-3 2010 71 EP53
us(i35-1 240 A8 5431
ws35-2 240 78 BB 44
us35-3 240 &7 Bl45
A, ol F a8
5D 4 1284
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Biomechanics of the head for Olympic boxer punches to the face
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Kiltés — kittesi pontok

BACK OF EAR AND
BASEOF SKLLL — | »

BACK OF NECK —

CLOSE-UP OF HEAD

Az agy tehetetlensége miatt nekipréselddik a koponyanak
lokalisan oxigenhiany lep fel

A torzs edzhetd az titésekkel szemben, a fej nem
Magasabb sulycsoportokban gyakoribb a kilités



Milyen tényezokon mulik az Gtés
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Spike Approach Footwork
LEFT, RIGHT- LEFT APPROACH (For Right Handed Hitters)

Horizontal Momentum  —3 Control Your Feet

Arms
Back

Adjustment \* A e, =2 " .
Steps Load Your Jumping Muscles Roll Heel to Toe Vertical Mo
® A
- REACH ~ /¢

Contact High

1

TOPSPIN

Open Shoulders

Snap Wrist

6@

Maximize your Vertical

- REACH & SNAP
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Table 2 Vanables of the onefoot and two foot back row jump spike

One-foot spike (N=4) Two-foot spike (N=4) Effed
Mean s.D Mean s.D size

Wot mae 0T CM (M) 5.31 0.09 428 033* 1.72
W s meon OF CM (M IE) 3.23 0.42 221 0.33* 1.18
Wy eeeow OF CM (MIS) 3.55 0.39 3.79 0.43
Spike time (ms) 342 14 403 g* 462
Jump height (cm) 49.5 6.6 295 54

Hand Y at im pact (mis) 19.75 1.42 19.55 165
Elbowangular V' at impact (radis) 255 e p 23+ ot

Initial ball v (m/s) 276 3.3 267 1.2

CM horizontal displacement

during fight phase (m) 113 02 087 0.26

*p= 05

Kinematic Analysis of the Volleyball Back Row Jump Spike. Chenfu Huang



Roplabda nyitas

120

B61
mG2
B G3

Serve speed (km/h)
2 3

&

Jump serve Jump float Float

felugrasos

orgetett felugrasos B
Pors 8 lebegb

lebegb

SERVE SPEED ANALYSIS IN MEN’S VOLLEYBALL Hayrinen, M.



Table1 Lower limb maxinmumangular velocities and timing {prior to take-off)

Hip Knee Ankle
Dam Mon- Dom Mon- Dom Mon-
Dom Darmn Dom

Maximum Angular Mean 441 B37 565 612 770 625

Velocity (@.s1) SD. 153 148 161 188 232 200
Time prior to Take- Mean 015 0.07 011 007 0.03 0.05
off at which Max SD. 0.04 0.03 0.02 003 0.04 0.02
Angular Yelocity

OCCUrs (5)

Centre of mass horizontal and vertical velocities at take-off
were 2.76+0.35 m/s and 2.77+0.35 m/s respectively

A 3D Kinematic Analysis of the Volleyball Jump Serve. Simon Coleman



