MECHANICS OF FOUETTE TURN IN CLASSICAL BALLET
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INTRODUCTION @
Skilled ballet dancers can continuously perform dttéu
turns for more than 30 revolutions. They obtain dngular
momentum for the next revolution from the swingtbé
gesture leg and the arms while the frictional foarethe
supporting foot is large [1, 2]. The continuitytb& turn will (b)

depend on the behaviour of the frictional forcesl ane ~ 1400
resultant torque around the vertical axis through ¢enter ) o .
of body mass. Thus, variables such as moment ofianef Maximal frictional -1 1200
the body, coefficient of friction and the area 6 tfoot torque 1 1 1000
contact will regulate the continuity of the turnowever, the 1800
mechanics of the turn associated with such varsalbées not %10 Frictional torque 1 600
yet been investigated. . ST
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The purpose of this study was to investigate thehmeics -30 - | .’ground v 4 200
of the Fouetté turn for one revolution using a senmodel -,/ reactionforce
of the supporting leg and the remainder of the body -40 0 0

Time (s)

METHODS ()

The dancer's body (mass 50kg) was modeled as two
cylinders, the supporting leg (b) and the remainofethe
body (a). The rotations of the cylinders were rated by
the angle, ¢ between the angleg of the shoulder line and

the angle ¢ of the supporting foot using a sine function.

The radius of the foot contact area, the momeimmertia of
the whole body except supporting leg and the nograiind
reaction force were defined using monotonic quintic
functions. The coefficient of frictionuf was varied between
0.1 and 0.35. One revolution was simulated from ttiree
when the dancer's moment of inertia is the largestumed
to take one second (Figure 1 a.).

RESULTS AND DISCUSSION

Figure 1 shows one trial in whichg reached 2 at the end

of the turn.p was 0.20 andg@ was initially -0.42 rad. The
angular acceleration ofg at the beginning affected the
time the twisting torque became larger than the imam
frictional force.The twisting torque should be less than the
maximal frictional torque if the foot is not to gliwhen the
time to start twisting was late, the anglg didn’'t reach 2

at the end. The acceleration gf has to be large enough

before the foot stops to achieve one revolution thud
supporting leg. Thus the dancer has to quickly cedihe -10 |
moment of inertia of the remainder of the body dgri

twisting. One revolution of Fouetté turn is senstio the 0 ) 1
value ofp though the dancer could change the timing of the Time (s)

swing and foot contact.

Figure 1. (a) One revolution of a Fouetté turn. (b) Forces

exerted. (c) angles. (d) angular velocities.
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