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Total Work Changes at Different Angular
Velocities during Isokinetic Exercise
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In general, research in isokinetic exercise has focussed on studies of peak torque.
However, peak torque is not always sufficient to assess the real amount of motion
or to determine endurance. In this study, the subjects were 54 healthy students who
performed continuous maximal isokinetic knee flexion and extension until their total
work per time reached 50% of their maximal total work. Isokinetic curves were then
plotted. Total work sums, exercise durations in seconds, and the numbers of
repetitions were compared with reference to subject gender, angular velocity and
muscle group. The relationship between total work sum, duration and number of
repetition and thigh circumference plus leg length was computed. In addition, the
characteristics of total work per second and total work per time were calculated.
Results showed the total work sums differed greatly from muscle group to muscle
group and with different angular velocities. The duration in seconds and the numbers
of repetition differed only at higher angular velocity. Males achieved higher levels in
every category except for some duration in seconds and some numbers of repetitions.
Thigh circumference and leg length were deciding fators in every case, but duration
in seconds and number of repetitions were not. These results suggest that measures
of endurance should be included along with measures of total work when isokinetic
studies are done. Measures of endurance in seconds are more accurate when
isokinetic exercise is performed at lower angular velocities and numbers of
repetitions at higher angular velocities.

Key Words : Isokinetic exercise; Muscular endurance; Total work; Endurance curve.
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1) Cybex, Division of Lumex, Inc, 2100 Smithtown Ave, Ronkonkoma, NY 11779.
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S F 4d%¥E Rolx Y. 60%/secol MY &
A3 180%/secoll A9l HAFYZT L FAo| vz
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B3 e p=0.16 p=0.00* p=0.00%*
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A Jelgch aln FI2AA 2% 2 o

%ol WAZTAANY spRAAAR 1807seco) A

B A, 15 BEA § dFe AE %3
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60%/sec o3 19.9% Y = -2925 +208 Tc + 37.3 LI

180%sec B3 33.6% Y = -4441 +30.0 Tc + 51.3 Ll
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of ATdME STH£HEFY AP wE
Aot ASAHE 183l &L 4 A
% (Barnes, 1981; Patton %, 1978)% R.9slo,
ZA&rd mE 2A7Y 3L A A 2
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el ot F dFge] ogA g e, a2
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#HAa" Y7z wEFE A so a2 wE
42 ZAFEE Hrhste 9HHEsw
1988)& &&% Aolth, A& Azt €tE g
TE ¥ BYP olfE LETd uet 13
FEsheH 285HE AZHC] A& At 9
5 o] @8r7] gielg. F 2L AT
T &FE AERE AH, 60%secRuE
180%/secl A %ol e +9 uEL 37

e F 4% HsAAx A& e wg
Aelzk 971 wEgeltt. o] AFeMe A&
N e g BE S F AP
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I F AdFY de A A& AR W

E 4R Uy I g dEE9 $F 280
UZ}EP AgA hex g vus] Byo dH &
ol &AM FHFA YA @9 o Ao
€ FAsA a3lo]l F dF, A& A7 wE
39 ojmd BATL dex ol gt} o
AT FERHE TEHLEE FYse
VHE A ol FERAEY HPYZ2Q 9y
vl Z 2l Z(quadriceps femoris muscle)?] &M
fr FAEZE oF 4602 Bl A4 H(type 1
muscle fiber)®] ¥H]&o] Ho{(Johnson %,
1973) ZdiHez wa ZAFHo| Polx]y)

) Z-ofl (Milner-Brown, 1986) A& ZAge
AlIFE 9EE8 5 gl7] dFEoig. ool
Aboldl 2 340004 gke A A FEHAH

FY2% A22 ol Az Yega o]
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£

H

L2

r\o (L)
Ao

'EL'P“: 25 (flexor muscle)E %

FU i

<(hamstring muscle)o] 7,

(e ot —d
m

& (extensor muscle)s F FEIZL U
.60

of F% F49 25 33
A3 FFAL A|Ze, o 28z e
244 x99 Wgd we 2AEB(moment
arm)®]  W3te]l gL W= (Norkind
Levangie, 1988). +% F-& #AH & &A=
T % F BRI SAa(type U muscle
fiber)®] vl &2 FEFIZHOE dEH 2
29 ¥ ¥ (Johnson%, 1973). %3 Yk
o2 FEFHASo UV ZHIEYGE ¢ 2
# &5E AS5d0%x g2y o
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=
m
é
A
L
o T

c

o
0,
oﬁ

L= 1.9

o0 F 4F EML_ Aol 7h YA A& A
Zte WHE Sgoe o3 Aolg Relx
kot oA n:]@:o] BIZEY 93] ¢F
A B2 F dEE BV dEelg W,
180%secll & A& A7tz B8 g0 Tl%
AR 329 #el d =4 dehgou,
3 9% FdME E HolE Ro|x °“2h4
ZEedA 25709 F 4% HRdMe

I HYZol 4Exr) gold4E 0 RZM]
zel7t glolA k. ol Hageman S(1988)9)
AT A FAR Aoz HY $go= 3
Ay Ao F dFoz 3 A¥e AP}
A7 £x7ke] #A(force-velocity relationship)
A HEA Usithe RE g, o
AL FYPTTo HEZZEY WE £xo)A
o Aol 7] WEAH & 28F 1H9

AR A0l AR & FANES olF 1
JE Ao| oj¢} e HAHg 7MH2E Hlo]
g Blojt},

TEEFEE & no fﬂ?‘fﬂf‘i 4% 43
Hy2e B wE A5 23 Zols)
Ajx, x5 =4 6O/sec°ﬂ/\19] A& AZE
ol ¥ AAen, F dFE = SEoA ¢
B #ol YERTh olAL HAZY £ ¥
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ol AU 50%7tA "ojd W Z&xo
ghEe] F329 Afde A
7b 180%secoll Al ¥ W, AL 60%/sec
Ao Ao F 4% Fde FE5=7T
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&8 A aEi HEe ¢ A
£¥(maximal peak torque)¥ ZTia &

pr=
ZAF3(muscular endurance)ol ¥ & Z&KT
o] ¥4A& A5t H s S g (submaximal
force)& 238 YL TIHITH, 1939).
AFAA BEH ZATHL 180°%secl A L
e 42 PJrista SAFHAD. a2y o
BRlo] M NEAZLE 28 &R Fokth
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