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ABSTRACT KEYWORDS
Make Chinese Sanda athletes to improve self skills effectively, this paper Sandawhip leg;
results in potential energy generated by whipping legs, by analyzing Biomechanics;
mechanical and dynamic relationships. Besides, propose the angular Mathematical model;
velocity of left thigh depends on hipjoint angular vel ocity and waist speed Rigid body motion.

while whipping leg, the angular velocities of knee joints and left thigh
decide angular vel ocity of calf. Diving buckling degree of left thigh and | eft
calf in preparation must be less than 45°and keep the angular velocity of
calf greater than that of thigh to help accelerate kneejoint. In the whip-leg
stage, folding legs reducesinertia momentum, increasing angular vel ocity
of knee joints effectively. Besides, it helps contract muscles, to keep best
state to generate strength of legs and increase contract speed. In the
whippingleg mode, the principle conformsto momentum principle. Athletes
canincrease momentum of kneejointsthrough braking effect of kneejoints,
then transferring to hip joints, to get end accelerations. Theresultsprovide

the practical advice for athletes.

INTRODUCTION

With Chinesefive-thousand-year history, martid arts
aremoreextensiveand profound, whichisprogressing
as society develops. The original name of sandais
sanshou, whichisthemartial artscrystallization™. It
comesfrom primary society, asasdl f-protection method
for resstinganimas, hunting for food and various com-
bats?®l. The basic motion of sandaisthe high-level
abgtraction of universdity of specificformsafter arrang-
ing and abandoning, whichincludesstraight linetype
and arc typel®®. In 1979, the enthusiasm was stimu-
lated again, modeling asamodern competitive sport,
the central government sportscommission built training
trid StesinsomesportscollegessuchasZhgiang, Bging
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and Wuhan, etc. In 1982, Chinamade sandacompeti-
tion rules®, After then, Chinaholdsnationa martia
artsconfrontationd projectsexhibition gameseach year,
ingsting “positive, stability”. Sanda is developing rap-
idly.

Therearetwo motionforms, straight lineand arc.
Fist positionmainly includeswhipping, rushing and lift-
ing. Legskillsmainly includekicking, pedd, whisk, whip,
swing and hook. However, melee wrestling mainly
breaksgravity center and circles, with no holding and
velocity, includesclip play fall and takethat fall. The
defenseincludes“no touch defense” and “touch de-
fense”. Traditional titled form is used. The person who
falsout of arenaloses. Thecompetition systemisbest
of three sets. Chinese sanda has strong antagonism,
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whichisdifferent from taekwondo, western boxing,
Muay Tha andjudo. Muay Thai mainly includesfierce
forms such aselbowing and knee attack. Judo mainly
onlyincludestrip, capturingandfal. Most of sasndaah-
leteshavehigh-level martial morality. During the com-
petition, the elbowing, knee attack and joints attack
arebanned. Theattack to neck, crotch and after brain
isaso banned. Sandaonly includesbeat near, kick far
and wrestle body contact. The athletes have to roar
loudly and fearfully to generateimposing manner. Rela
tiveresearchesindicate, under the state of no load, by
sdf roaring, 10% muscle canincrease 9% contract ve-
locity, and theincreasing effect will be more obvious
under loads, about 14%. Therefore, the athletesroar
each other inthe comptition. Thelegsincludejust kick,
sidekick, sweeping and whip leg, etc.

This paper studies whipping leg, which hasfast
speed, fineattacking effect and fine precision.

MODELINGAND SOLVING

Basic proceduresof whippingleg

Whilewhippingleg, firstly, left kneebendsdightly.
Movegravity center toright leg. Then bend kneesand
lift to upper body. Turn left legsand adduct left knee
dightly. Turnleft caf outsde. Relax ankleand lift knee
tokeep calf from outsideto thetop. Left kneegenerate
strength suddenly and strikesto theinternd front direc-
tion. Flat feet and strikelegs sides. Finally keep basic
competitive mode. Figure 1, Figure 2 showsthejust
andsdewhippingleg.

Dynamic analysisof whippingleg

Whilewhippingleg, athleteshaveto bend kneeand
lift, turnleft caf outsidedightly, lift kneeand makecalf
from outsideto thetop, generate strength and kick to
interna front direction, and flat feet to sidekick | eg.

The process can be seen asthe rotation problems of
tworigid bodiesaong afix axis, shownasFigure 3.

A resultant applied force M , generatesfrom thero-
tary processof left thigh forced by hipjoints. Thefor-
mulaisshownasfollows: M, = 3, e |,

Of which, g, isangular acceleration of left thigh,
| , isrotary momentum of left thigh. Consider I eft thigh
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greemode rotary around hipjoint and kneejoint, shown
asFigure4.
InFigure4, N isthebody, whichisconsidered as

rigid body. Thigh and calf are oo, o, p respectively,
whoselengthsarel |, . Point oishipjoint. Theana-

tomicangleof thighand calf are o, , ., respectively.

Build astationary reference system as earth, the
relative angular velocities of left thigh and calf

arep andy,, the velocity of hip joint, is:

2 =02—01
Theformulaabove shows, whilewhipping leg, the
far angular vel ocity depends on near angular vel ocity
and angular vel ocity of node, whichistheangular ve-
locity of calf depending on angular vel ocities of thigh
andhipjoints.
Figure5isthe 3-dimentiond vector figurefor whip-

pingleg, of which both hipjoint o and kneejoint o, have

BioTechnologqy —

Hn Tudian Jounual

BTAIJ, 10(3) 2014



BTAIJ, 10(3) 2014 Guofeng Liu

535

————, FyurrL PAPER

motion of thighand caf onjointsshould beandyzed. It

equals to vector multiplication of ;,_and’,, which

. . - . . . .
iS,,x L, According to vector principle, get:
- . - . -

1 1 2 2 1 2

According to effective allocation rate, get:

. « - — . —
1(1 ﬁ 2 2

N
2 2

Aftersimplifying: © (7, 7))

Of which I5@ ispogition vector of point p intheref-
erencesystem, adso providing function for parameters
of hip and knee joints and kinematic chain. Cross

product ~ .. ° isvelocity of point p generated by hip

GX 01
jointso, and cross product ;, % E ,is velocity of

point p generated by kneejointso, .

To better describetherel ationship between veloc-
ity of point p and variousjoints, therelation between
anglesof jointsand position of point pinFigure5is
shown asfollows:

= + +
= + +
= + sn( + )

Divideanglesof nodeintoinfinitesmall displace-

ment, solvethe derivation of theformulaabove, and

oet:

Writetheformulaabovein matrix form:

)
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maximum. Hence, diving buckling degree of lft thigh
and |eft calf in preparation must belessthan 45°, and
thedternativevel ocitiesof anatomy anglesof left thigh
and left calf should begresat, conformingto muscleme-
chanics. If thediving buckling degree of left thighand
left calf istoo big, the musclewill berelaxant dueto
time contract.
When a,,a, meets 45« 4 2.90°,
O< 1< 27a2
tiveratio of anatomy angleof left thigh and calf in unit
timeisthe maximum, such value should a so greater
than thedternativerate of angle of thigh. Whilewhip-
pingleg, it forced by threeforces, whichiscounterforce
from ground, friction and stress of joints. In the prepa-
ration stage, al thevelocitiesare zero and theforces of
calf areonthebalance. Inthekick stage, themuscles
arestimulated, increasetheforce on ground suddenly
and break the balance. Thevel ocitiesof variousjoints
arechanged sothat theangular velocity of legischanged.
Duetotransferability of rigid body, when thekicking
leg liftsfrom the ground, the angle between thigh and
caf isnearlyl80°. The force transfers to thigh along the
function line. However, dueto the connection between
thighand calf, theforcewill be decreased. Therefore,
theangular velocity of calf greater than that of thighis
better for accel erating kneejoint.

and ,increase. Besidesthedterna:

CONCLUSION

By analyzing themechanical relationship and dy-
namic relationshipinwhippingleg, thepotentid energy
generated issolved. Besides, thispaper resultsinthe
angular velocity of |eft thigh dependson angular veloc-
ity of hipjoint and vel ocity of waist, theangular velocity
of calf dependson angular vel ocity of kneejoint and
|eft thigh. TheDiving buckling degree of |eft thighand
left calf in preparation must belessthan 45° and the
angular velocity of caf greater thanthat of thighisbet-

BioTechnology —

Hn Tudian Jounual




