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< Abstract >

Peak torque, anglc of peak torque occurrence, total work, average power, endurance of the ankle plantar
flexors were studied with the knee positioned 0° and 90° flexion . Plantar flexors of 20 students were tested on
Cybex 6000 dynamometer.

The results were as follows ;

1. The peak torque values were significantly higher with knce extension than knee 90° flexion.

2. The angle of peak torque occurrence were earlier with knee extension than knee 90° flexion, but no
significant.

3. The total work were significantly higher with knee extension than knee 90° flexion. at 30° /sec, but no
significant at 90° /sec

4. The endurance ratio were higher significantly with knee 90° flexion than knee extension

5. The mean average power were significantly higher with knee extension than knee 90° flexion
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1. ATy

Aoz ZWENY 3] Agel gl A4 w3
dolvt B8 L 2Yeks} B &EATl slon dA
U 258 s 0= @8 200 349y digy
2} 1094 % 208 & ZHALSHAHTable 1). B A5
< 70.90+7.95ke, 22} 52.6013.10ke 2, Hi#
7l€ dA 175.80£4.05m % 1L, 2 162.10£3.90m
AR, Y& dol A 25.40£2.014, S92 23.50%
2474 Ao ZARE dele 25 $58 Akl

Table 1. Age and Sex Distribution

" Sox/age  Male  Female  Total
20+=29 10 10 20

Average Body Weight(Kg) : M: 70.9ks, F: 52.6ks

?:"

2. HYYy

A 1Te $44 %7179 Cybex 6000 ©] &
s, dAbdye ddAE HAM(Upper Body
Exercise Table: U.B.X.T.)9i¢l vl2 F&AM & 33
A 33 Dynamometer Axis% 9 3 (Lateral
malleolus)& 22t ZVARE 1FA77] AH
Heel cupa19} 2709 foot cross velcro& AHE- o
AR} FWRE velcro strap2 2 Z Aol 23 A)
Aon], FEL verclo #HE FA sl &% 7 &
AR 2 adAvy $%2 Y4zttt 3 WAHe
#4 AN F3E AEEF HAE S (Fig.
1), 5 UAe £33 & 90 2ZAMNN AEE3F F4AL
£ Ayt (Fig. 2).
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25 w323 20°E 224 0° 2 ik AAkeky 3. R8N
< %3] At ZAl Ao 3] AFGAA HA

< ol3tn ASHALE ¢ F 30°/secolM 38, 1% Agel A4 ¥4 HAE 3 Cybex Data
ZF A F 90° /secoll A 103] e FFAIAA, Reduction Computerseld 4-& Zt4&% 30" /secot

90" /secol M &8 AAH} 90° F Dofrje] ZH A&
2239 A €03 ZoELA W4 A% FUFH
2273, 48-& pair t-AA T %2 EAA ).

I.Z =z

1. i ER3(Peak Torque)2 24
XiMlof mE sin

TEEE 307 /secllM £ AAoM £33 AS
2329 Ao E9 e 68.40118.43 Nm(dy 2z}
77.90+19.40 Nm, 58.90+11.83 Nm), €%4 90
Z2dAE 51.80+13.76 Nm(dy Zz 60.00x
13.51 Nm, 43.60+8.34 Nm)& ole £33 Aldz
Mojrje] AEQ A9 75.7%Act. TFEHE 90°/sec
A4 £33 AN £ S22 g Ee3
£ 40.20+13.13 Nm(d\Y 2z} 49.00+11.33 Nm.
31.4017.95 Nm)olglz, €834 90' 23 el
34.25+12.86Nm(d4 Z% 39.60+14.14 Nm,
28.90+9.23 Nm)2 &3 AAdA9 85.2% A4
(Table 2)

30" /sec. 90" /sec 54 @4 AAdeie} 90° 2
2 A TReRoM e 522 A ELoae €34 234
Fig 2. Knee 90° flexion position AR} AAgeol A F2 3 Zstet.

Fig 1. Knee extension position

Table 2. Peak Torque of plantar flexors at knee extension and 90° flexion(Nm)

30" /sec” L0 e
knee extension 90" flexion knee extension 90" flexion
Male 77.90+£19.40 60.00+13.51 49.00+11.33 39.60+14.14
Female 58.901+11.83 43.60+8.34 31.4017.95 28.90+9.23
p— 68.40+18.43 51.80+13.76 40.20+13.13 34.25+12.86
100(%) 75.7(%) 100(%) 85.2(%)

* P0.01, in comprison with knee extension and 90°flexion
** P€0.05. in comprison with knee extension and 90°flexion
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2 HU EQ3F WYY HHYT

EFHE 30" /secoiA &BA NAGM9] @A A
22F A A B3 HAA%E 7.754642°, 90°2
ZAME 10.65+5.34 0ln, 90" /secciM €@4 A4

gl Mol A E0aE 1445+6.54°, 90°2F 4
HejM & 15.5516.49° k. €@ 90" E3olA AS
23 A 43 U 7)o HulEe s} WA=
o £33 AMo] T fol¥ zlole WHY = (il
™} (Table 3).

Table 3. Angle at Peak Torque of knee extension and 90° flexion(degree)

30° /sec 90° /sec
knee extension 90 flexion knee extension 90’ flexion
Male 8.70+5.52 10.60+5.87 13.801+6.12 15.70+6.36
Female 6.80+7.40 10.70+5.08 15.10+7.20 15.40+6.96
A g 7.75+6.42 10.65+5.34 14.4516.54 15.55+6.49

3. Y3 (Total Work)

FFEE 30" /secoll 8 AAFE AN F8A
M2 A] $YZL 43.55+10.73J, 90" 23 el

Table 4. Total Work(J)

AE 35.20+£10.33J2 AAdefollA fojaiAd wtct.
a3y 90 /secold @Bd NAGeoAe] A A
223 A 392 27.401£10.40J, 90° 2 AEfollA|
€ 24.3519.49J2 #2l@ Aol YTt (Table 4).

30 /sec” 90° /sec
knee extension 90’ flexion knee extension 90’ flexion
Male 48.50+10.98 41.50+10.60 33.90+10.75 28.90+10.84
Female 38.60+ 8.25 28.90+10.84 20.90+ 4.36 19.80+ 5.16
AN gy 43.55+10.73 35.201£10.33 27.401£10.40 24.35+ 9.49
100(%) 81{%) 100(%) 89(%)

* PX0.01, in comprison with knee extension and 90’ flexion

4. 2X|78(Endurance Ratio)

A 7Y L B £5(90°/sec)olM 108 HE-2F
F X2 38 $£%9] YA AP oY 38 59

Table 5. Endurance Ratio(%)

YR YER (%) ENRc, €A UAde
ol A&ZT A 78.35+18.79%, 90" Z24ehollA
92.70128.70%2 SATYE SIARNA £ 5h)
#3tcH(Table 5).

90° /sec’
knee extension 90 flexion
Male 80.901+21.43 98.30+38.85
Female 75.80116.48 87.10x12.67
AN By 78.35+18.79 92.701+28.70

* P{(0.05, in comprison with knee extension and 90 flexion
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5. |8 (Average Power)

4dE S SHAT 3 289 959 30 /secoiM
&9 A 90° 2 ZohM 21,10+6.04watts, 16.20

Table 6. Average Power(watts)

+4.21watts2 §28A =heud, 90°/secolA
34.85+12.61iwatts 29.80111.34watts2 R & 2}
ol WA e 4 it (Table 6).

30° /sec’ 90" /sec
knee extension 90’ flexion knee extension 90" flexion
Male 23.70+5.96 18.80+3.99 18.80+ 3.99 34.601+12.85
Female 18.50+5.15 13.60+2.55 26.50+ 7.12 25.00t 7.44
A B 21.10+6.04 16.2014.21 34.85+12.61 20.80+11.34

* P{0.01, in comprison with knee extension and 90’ flexion
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