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EFFECT OF PLYOMETRIC TRAINING ON
SPEED AND POWER IN COLLEGE SPRINTER
ATHLETES

Abstract

Purpose: To investigate the influences between speed and
power after 6-week plyometric training for university
sprinters. Methods: Twelve university sprinters, 8 men and 4
women, were recruited. They executed plyometric training 3
times per week for 6 weeks. The training included deep jump,
forward jump by large stride, jumping through hurdle. Speed
and power examination would be tested at before, after
intervention and 4 weeks after the end of training. The
examination included sprint time for 30 meters from block,
height of vertical jump, length of stand jump, and knee joint
isokinetic test. One-way ANOVA, were used to test the results.
Results: After 6-week plyometric training, there were
significant differences at height of vertical jump, length of
stand jump among 3 test times (p<.05). Post-hoc tests revealed
the height of vertical jump result of post-test and 4-week
follow-up were significantly better than the pre-test (p<.05).
Moreover, post-test of length of stand jump was better than
pre-test (p<.05). There was a significant difference at length
of stand between pre-test and post-test. There was a

significant difference in dominant leg flexion strength at



240°/sec of isokinetic test (p<.05). Results of post-test and 4
weeks after the end of training were significantly better than
the pre-test in all isometric test of non-dominant leg (p<.05).
However, speed tests were not significant differences between
before and after training (p>.05). Conclusion: Power would
increase after 6-week plyometric training for university

sprinters.

Key words: plyometric training, sprint, isometric

examinatio
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37.93+5.50 2 & > ' B {5 T i H 9.05 & A > & H AR
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B 209.9+49.5 89.8+25.2 213.3¥44.5 111.4+19.8

P 240° 106.2+35.4 61.1+22.4 105.8%+33.2 61.8+22.3
s il Isec 116.2+30.9 70.4+21.6 117.8+21.5 77.2+21.0

B 114.7+32.4 66.6+13.2 112.1+26.0 74.6+£16.1
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% 4-3-2 ff * %2 F/E ratio £ £ 2 & %

I g B E By H/Q i
(°/sec) (%)
P 207.1+56.1 95.1+29.2 46
7 60 220.7+61.5 100.9£33.0 46
OB 209.9+49.5 89.8+25.2 43
LI 106.2+35.4 61.1+22.4 56
sl 240 116.2+30.9  70.4+21.6 61
OB 114.7+32.4 66.6+13.2 58

ff % %2 FIE ratio£ £ 4 > & 60°/secd & & = B ~ £ B
ZOiE BER PR S M £ R oo W 5 46% ~ 46% ~ 43% ;5 @ & 240°/sec
b R owm Bl ~ 18R 2 O BB &S ¥ L R A W G 56% > 61% -~
58% o

# 4-3-3 2L * mrz2 F/E ratio £ & 3 B £

B B W £ B W E By o H/Q &
(°/sec) (%)
w0 R 202.4+61.1 106.8+28.4 53
is R 60 214.2+56.6 115.3+24.7 54
OB 213.3+44.5 111.4+19.8 52
ELI 105.8+33.2 61.8+22.3 58
i Rl 240 117.8421.5 77.2+21.0 66
OB 112.1+26.0 74.6%x16.1 67
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2bfg % %z F/E ratioZ £ 4 > & 60°/secd @ A o B ~ £
B2 BRI B s oy L B A~ w5 53% - 54%-52%; @ % 240°/sec
b R owm Pl ~ 18 B F O BB RS %L R A4 W 5 58% - 66%

% 4-3-4 v omrgm g v oy 2 EJE ratio £ B 750t © 4

Pl & v iR o Wz o W H/IQ &
(°/sec) (%)
P 207.1+£56.1 202.4+61.1 2
% 3l 60 220.7+61.5 214.2+56.6 3
OB 209.9+49.5 213.3+44.5 2
B 106.2+35.4 105.8+33.2 0
4 il 240 116.2+30.9  117.8%21.5 1
OB 114.7+32.4 112.1+26.0 2

ffor mrgr 2l % yr s oy EJE ratio £ B2 35 0 & 60°/sec
b BRom B~ B2 BRI RS WAL R AN G 2% 3% 2% ;

m . 240°/sec & & B m B ~ (e Bl 2 i BRI R S WL R A4 W] L
0%~ 1%~ 2% -
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4 4-3-5 J3 % yr g 2 g v ogr2 F/F ratio £ B 7500 B &

Pl % v £ B B B 2gg o By oW HIQ @&
(°/sec) (%)
ETI 95.1+£29.2 106.8£28.4 12
% 5l 60 100.9£33.0 115.3+24.7 14
i OB 89.8+25.2 111.4£19.8 24
R 61.1+22.4 61.8+22.3 1
) 240 70.4+21.6  77.2421.0 9
OB 66.6£13.2 74.6+16.1 12

TR owrgr b % oy a g F/F ratio £ £ #F95 » & 60°/sec
& B o R~ B2 E BRI RS L R AN L 12% - 14% -
24% ; @ A 240°/sec & & B w B ~ {8 Bl 2 i BB Bk S ¥ £ B
ow A 1%~ 9% ~ 12% -
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- ‘%ﬁggéﬁ"%'fﬁ*%F*\i

# 4-3-6 60°/sec g * %r i B v 4 Pl E 2

PRI S

kR AHE T PR

$ R B KR MMBLT 4 pd R B F i

(SV) (SS) (df) (MS) R
£ H 8593.391 11 390.609 189.2

58

o ;é‘uiF’f [ 1720738.88 24 NS
Jaw 32 2T % 1626220.054 2.00

7 £ 94518.826 22

i 1729332.271 35.000

P = T - I A JUANE TR

\\\?{r

e W E e 4 R % o§ ¢ o LA

(F(35)=189.258 » p>.05) - 4= % 4-3-6
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T 60°/sec
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% 4-3-7 240°/sectfp * ur @@

|m)

o4 Rl Bk 2 dp R f oA H T3 % B
WA R A

%R kX R Bz £ TS pod A el Fie fs

(SV) 1= (SS) (df) (MS) R
% 2 —Jﬁ = 7490.502 11 340.477 176.10

2

£ F P 482795.0533 24 NS
EL T vk & 454410.810 2.00

e 28384.243 22

> 490285.555 35.000

AT S R AR R AR S F R & 240°/seclf ¥
roWo B o 4 Rl &R oy Y 0 f B F AR Y A dE N F LR

(F(35)=176.102 » p>.05) - 4o % 4-3-7
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% 4-3-8 60°/SEC‘]LE Tomr fy oW U4 P B2 dp kA H 73 g8
A dp & 2

$RE KR LI TE pd R ¥ FiE EAF

(SV) ir (SS) (df) (MS) R
LRER 4435.532 11 201.615 150.3

41

R 350693.4967 24 NS
ELTE ok & 326783.723 2.00

A £ 23909.774 292

>R 355129.028 35.000

NS : & % ¥ £ 2

AP E R AR R AL P SR F R A60°sectf *

_‘ﬁ

[EN
AT R - 2 TR S - S SN S S

(F(35)=150.341 » p>.05) - 4 4 4-3-8 «
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4-3-9 240°/sectg * %r Ay o v 4 Pl E 2 4p &t A H Fl 3+ % R K
LY

$RE KR LI TE pd R ¥ FiE EAF

(SV) ir (SS) (df) (MS) R
LRER 2422.329 11 110.106 169.7

73*

£ @ % p 473398.8 24 2 > 1%
ELTE ok & 450598.938 2.00

A i 22799.862 292

> 475821.129 35.000

P<.05% » 1=7 | » 2=fs ] » 3=if BBl %

MR RSN R AP EF PR 240°/secf
groky b e 4 Bl oF ¢ o %ri’iﬁ oo~ (R A R E R FRE

(F(35)=169.773 » p=.039) -+ 4 4 4-3-9 - 2 LSDit = & 4 » &
# M oo 5 (M=70.4) th & & B % i % @ (M=61.1) -
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R NV A A %95'@'“ BroS g

# 4-3-10 60°/seczt g * %W E v 4 Pl %

B AR A

sk K A H TS g

2 2 kR e L TS pod R =3 FiE A

(SV) 1= (SS) (df) (MS) R
LRER 5573.025 11 253.319 188.

735%*

£ E P 1679996.183 24 2 > 1%
fiw T2 3T 5 1587474.003 2 00

A i 92522.181 29

> B 1685569.208 35.000

P<.05% » 1=7 ip| » 2=fs ] » 3=if BBl &

AT SRR SR LTSS F R 60°sect

F

*ogr o8 v d o pl gk E ¢ %:QE—"FII ERC TR féiﬁ'lfki?ué%ﬁ%b’liﬁ'

(F(35)=188.735 » p=.039) - 4 4 4-3-10 -
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% 4-3-11 240°/SEC?E—‘IE *oyr ol B L4 pl Bk 2 4p kB A H TS
R R I

R kR HHmL T pod R ¥ Fiz EAF

(SV) ir (SS) (df) (MS) R
LRER 1858.073 11 84.458 217.3

96*

£ @ % p 473398.8 24 2 > 1%
ELTE ok & 450598.938 200

A i 22799.862 292

>R 475256.873 35.000

P<.05% » 1=7 | » 2=fs ] » 3=if BBl %

&

AEE LR R AR B B A % % B M & 240°/secst ff

Pogr o B oed Rl F Y > %8 ¥ Aw o~ fpl (F(35)=217.396

p=.024) # M E ¥ ¥k & > 4 £ 4-3-11-
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% 4-3-12 60°/seczb g * % Ay o v 4 Rl B 2 4p ik f A H ] 5 %

LR A

$ R kR HHBELT = 4 d R ¥ Fi 4
(SV) ir (SS) (df) (MS) R
LRER 2284.868 11 103.858 276.9
93*
£ P 462417.8267 24 2 > 1%
B T2 3z % 444755.610 2 00
A i 17662.217 29
> 464702.695 35.000
p<.05* > 1= jp| » 2=15 Bl » 3= Hip %
AT E A RR AR KA E S F IR 60 /sec g ¢

/T B e 4

(F(35)=276.993 » p=.032) - 4 % 4-3-12 -
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% 4-3-13 240°/seczufg * ur ky & v 4 BB 2 4p koA B F] S %
YRR
BB AR HHBLIT - pd R B Fie %1 R

(SV) 1= (SS) (df) (MS)
% 2 —Jﬁ 2 2072.315 11 94.196 181.3
08* 2>3> 1%,
2 ik ﬁ i 193617.47 24 2 > 1%;
fiw T2 T % 182542.563 2.00 3> 1*
A L 11074.908 22
> 195689.785 35.000

P<.05% » 1=7% | » 2=15 ] > 3= WP %

»

f240°/sec i v A B F v 4 Rl E Y o 22 E B 5

(F(35)=181.308 » p<.05) % + jpl 2 i Hipl % (F(35)=181.308 -
P<.05) % M5 & ¥ kK ¥ 5 o 4 4-3-13 -
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FoF 2 GHBAVRHRE S 2B

AL LR B o TR RIBRRE D R
(- ) =& B+ @ 3 5 T ¥ 5 28.88+4.73 2 4 o 3 fs T 35 4
37.93+5.50 = A& o 3 gt T e 9.05 & A o KR L
23.85% > £ & ¥ ok # (p<.05) ; (=) = =B : M owm T i
2.44+0.23 2
it % 0.03 2

o~
-
o~

DIOMHS T 3 5 2.47+0.21 2 = s R tE T
# ok # (p<.05) -
P BT o 4> R RE > mY S ERR

~

eH ek S 1LA4TH > Z K

=

nE e E S 0 AP R R RO F R R
FrEEY #FROGEEN S EEFZ KB RSP RES
FE e L AL E M 2 LM R KN EERH RS G
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TS %ﬁ—*ﬁé_ﬁ.wwiirﬁw&ﬁlé

& H

18.00% & i3 %

hod B Bl S > G o Tipsword (2006) 4 % - = % ¢ &
e

B % AT FE A R RN

A
Bk kRSB RLTE B R

g 2

=X fB 4

4 F R AL A F R OB k-
:'z,,zé-a:,e‘:{ﬁ"—rxaﬁlle—%a%éiﬁlbf#iﬁﬁ%éiaﬂaﬁ“«i&? 3
A9 ooowmopldE g2 % R T L 1495 med 0 (5 p 5 17.6 ®
v k& A L Rl 2 T sk s 18.95 BT OB R F R
a9 3 R ETHEFDEHN B LIRSS &
*HE L FEH ) - R EAFET A RPRE

£ F - | % o ECAEC R - B A Rk
Mo ALY R R R R PRI P B EE s b P
B4 i A FEFRi 2o RE D FEREY G R
Sl S e 2L A D

@ Luebbers % (2003) # 3 4p > v ¥ & - F A w5
AR RE R PR L F 23 RER
FAAITEREF TR T A AR YRS F oA B
L F PR RfrE R IR HEFOARAL BT R EIR
fpovep R GR G M e F Y RIKRROERFRG - LR
Rl > - BRAD T LT B EH R H

% E (1997) B H A F F T R H R B X RIS
REE R -F BRI EIEENFEIFER 4L L
EABI BEELIFIHE 28 FAF A B R
AR TR BN E R e ¥ - R A
AT VREFA T EFFR T RN N o R DR e
R T HRE A GG 2 A LD op v E R F LR
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PO ARSI VREER LB F

AT Az ES 302 % @Rl e R Rk B hdp R P
03 R SE A~ 2 B EFZ H R SRE
30 > = Rl g ¢ A T35 4.1140.22 f 0 R B T 355
4.09£0.20 # » 3" R ts T e H 0.02 F > & H tF AR 5 0.40% >
A& & F kE (p>.05) -

FrREEYBRCGCEN R T D KK R R
$8 FAeps 30 2 ¢ Wil R R S N A ARG 0.40% @ 0

CRPIEE

ik

PR F TG 414502 F 0 2w £ H 45 v g R
FH AR F 0.55% B EAEF A ONH RSV RE S He
e £ AT 30 & % @il 7oK 2 ook ko fe A YRR
Aol T Re 0 F & FAeg 30 2 < @il d g R
1.15% » & & ¥ -k %

Rl B E BRI %R Y I M FOREFH AR H o LR E S

f%‘m;)"ﬁﬁ%’:}ﬁ’ﬁ [ SERPE W- s IR C A = AN S LL% (2
<~ iF) RR 2 od g E- BEAD KA LM OR Y

ab

L@k Rk EFML SRl AR
HORAPM R @ AR TR e

(2006) #F 3 # % 3 ' R H R ¥
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£ F E B A
0 =~ & x4 37

1
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6§ =

gk 2 oo0@m 30 & R WA F FE R o Ry R F RN -
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B3 8 @EHdT iy (e 1544 e 156 %)

S F AW TR RS PR E RS 302 2 HE A4
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P28 2 FH RN VREIE S R RLEE

AE LB E R R R % T R RHE 4
 # RN T A koo - RME LY

Bk~ 4 3& > &% G 0 (-) 60°sec & R BB o~ R

=
jpus!
3

W ok A 4 o (Z) 240°/sec & i R Y A B o~ By o4 A 4
44 o (=) 60°/sec & i B ZLE P e R B o~ B d kB % 4 B o
(z ) 240°/sec & & B 22 4f * % @ 3 ~ B d & x4 E o -
hogrg 2R g o g2 ®OE o~ By e d LR w0 (-)
ffo* %rg 2b g % e F/E ratio 2 £ & 52, - (=) g * #wrg st
ff * %r E/E ratio 2 F/F ratio 2 £ £ § 2; -
- MM LEER KA ED G
EFTFREEA O 2 EF W RN YRS
B oo T

(- ) 60°/sec & & AR * % ¥ 2 & < 4+ P R_w T3

)

207.1#56.1INm > ' B {5 T 5 5 220.7261.5Nm > 3" 5 & T 35 i
# 13.6 Nm > &% g & 5 6.16% ; @ 60°/sec & & & 1§ * % Ky

e

ok x4 sE D g w T o 5 95.1+£29.2Nm > B T 35
100.9+33.0Nm» 3" B {8 T 5 % 5.8 Nm- & % g B 5 5.75%
FE BT Y AEHF KLE(p>.05)-

FrEEY #FROGEEN S EEFZ KB RSP RES
%% % 60°sec f * # R B~ B ¥ kA4 EA A IFAREAL
W o4 6.16%% 5.75% ° & b 3R ow i f5 T ¥ 4 209.9+49.5Nm
22 89.8+25.2Nm > £ 20 uw = % 4p 3 b oEF R > B H g RE A
W % 1.33%% i34 5.90% - @ ik ok R ow Wk 81 R g o B
A w324 1 3.54%2 5.98% 0 B % B or Ao~ B % N 0 R
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o e L@ L R E R E o R Y k4 BTG RS RS

(=) 240°/sec % @ R g * % W B & < 4 E 3 w T i3
106.2+35.4Nm > 2" % 5 T 325 5 116.2+30.9Nm > 2" 5 & T 32 i
# 10Nm - & 4% g B 5 8.61% ; @ 240°/sec & i B 1§ * % fy
WoE A 4 By e T o % 61.1%22.4Nm v ot T o %
70.4+21.6Nm> 2" S 15 T ¥ % 9.3 Nm> & # g & 5 13.21% -
EER o W R 4 EEHEFLE (p<.05) -

FrEgEY #ROGEEAN 2 FE AR RN RE
% 240°/sec g * AR OE o~ By d k% 4 S A2 R A
W oL 8.61%% 13.21%- i ik 3 e W {5 T ¥ L 114.7+32.4 &
66.6£13.2 > & P w5 o4p I3 b FF IR 0 B R A WG
7.41%% 8.26% % % B 7 A > H s N MRS 0 N9 e

AR S TR

18

R d Bk B R A%k oo@ B3R
SR B Pl A WA 1.31%e 5.71% -

TP -k H E - Ads (2001) 2 8 &7 3 = & B
FrH Y EHREERE LR EYrp s B A
Bhop "y S e E ol R RERTR YRR
VIR BE o A E 34 R R o LR 40kg BB

% Bl & 60°/sec & i B W B 4 BBl E P o IR
Bt 4 ERE A% ¥ R M EFH LR B R E KL

FI

o~ (S

ERFHEFRY RSP E kg 0 AR TS K ol
¥Ry RF o oW SR ERFLRE PVDRHEEF BRI A
4 iE R 4p g 3 e i 240°/sec M E A < 4 E Y R oW
s ®F T 7.36% A M Ap RS - B LR BRIy E TR

=k{
-~
s
-
g

E N S S B A Rzt =

£a

-~

3
FoomiEs £ oA P RE - B R F (p=0.328)
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ERERDZEPRELIRHE SN EE RS P E R
FE RS RS DEFER RGBT R AR BE
FORE L SR S

(=) 60°/sec & & B 2548 * 4r i 3 H % 4 F 3 HRH T 5
% 202.4%61.1Nm > 2" $ {4 T ¥ % 214.2+56.6Nm > 2" % & T
2 11.8Nm> 2% A& 5 551%: @ 60°/sec & # & 2L
*ogr Ay oW kA 4 D Hm T ¥ L 106.8x28.4Nmo P Mt T o
%2 115.3+24. 7Nm> 2" 3 {6 T 322 % 8.5 Nm- & # g & 5 7.37% o
FEx BT v EHFLE (p<.05) -

Fr %Y FROGEEN > FFFZ LN RSP RE

s By d ke h A B RN R

\\\Xr

2 4 60°/sec g * Hrf

e

A w5 5.51%% 7.37% - @& 0 3 Hw ik (6 T ¥ 5 213.3:44.5
2 111.4419.8 > @ 2w & Fdn T b R o & B Mg R A Y

-

5 5.11%%¥ 4.13% > % % B 5 4 > 3 w3 RS > H e T

SIS SRR 3 T SN O SR - S

£4

TpgiE S B M e W

|rml.

Fow s oo B A W iTH T 0.42%% 3.50% o
(=) 240°/sec % & B #£ B B3 kX 4 R RoW T
= 105.8+33.2Nm - 2" s ¢ L 35 5 117.8+x21.5Nm > " % {5 T

2 A 12Nm > &4 g & 5 10.19% : & 240°/sec & ¢ & 2L
Fogr B od kB x4 D R w T E L 61.8222.3Nm 0 IR (& T 35

<

& 77.2+21.0Nm » 2" 3 & & ¥ 9 15.4Nm » & # iF

wE
i

19.95% - % % & 7 > ¥ £ ¥ ¥ -k & (p<.05) -
SRE TN UL O R AR AR CHPNEE S ¢ S I . B EE I T S

& 240°/sec g * A W E o~ By d k% 4 B S B A R

\\\Xr

Aowl 0 10.19% ¥ 19.95% o @& ok P R ow ¥ 8 T ¥ G
112.1+26.0Nm & 74.6+16.1Nm> & 2" S 7 = 5 4p 37 v f % M
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& H g R A W 5 5.62%% 17.16% > & % B o7 4~
e o e FaEpE L BRHE e NV E ~ R od kxS
S A B PR EH 0 R A HTH T 5.08%

AP R B Rl RS R Y IR F LS
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B % T A >2HEHEFLE, & 4AH B L L FP
LG #F @A %R 2 RN EH DS
KOE (1993) thAE T B R 0 R % N 0 & B = X
B3R > H 4 &L 3 g LB 0P E XL e
180°/sec #2 300°/sec 2. % i »v 4 > 1 % % B o4 X
# &k 5 & 4§ 60°/sec & 180°/sec z % i s~ 4 jpl %
F o4t 2 oo % oo

FRig iz (1997) e T B R 0 F % 2 % > &
B BPE YR H L B RE SRS R E S
Aoul L E §5 60°. 180°1 2 300°2 % g sud s
IR T N

b E® Gz o gl 2 (1998) AT § K kA
HEZE NG FR YR (RS R A
LR R AP N R A K RS DR
SRR I - S SR CLPAN I A S Y (EAPANE S
T B EH T 10.26% 2 10.52% B B 4 iEH
10.239% » fe & % e d g B Ar R B OF g oo@
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N B oz ®oE o~ Ry o e 4 LR A
(- ) @ * % & 224 * % F/IE ratio 2 £ 2 & )

eod ¢ (1993) e 3 A > LB f e g o R FIE
ratio% ¥ & /i **56% 3 80%z B » F F £ v 4 b KA E B %
T EE R AT By e d W e 4 2T EhIR
Flet R Y T g e RGN M E 2R

L S N #r F/E ratios60°/sec & & & = B ~ 15 B & i
B P & 3 %r A B & W 5 46% >~ 46% ~ 43% ;5 @ A 240°/sec & i B
Rl ~ 1S B R O BB %R A Wr £ B A W 5 56%- 61% - 58% - ;
2L * % F/E ratio & 60°/sec & & & % Bl ~ 5 B 2 i BB % S %
A B & 4 5 53%-54% -~ 52%; @ f240°/sec & & B W P ~ {8 P
2o BBl Sk s % £ B A u] 5 58% - 66% ~ 67% o B % B o 0 &

B EE
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U ste o f B £ F/E ratioz v
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Michelle % 4 (2004) =& 7 ¢ » % &I > F @& v 4 4
60°/secil # % % > H/Qw & & A >» 607 80%2 F > & 3 A
Mok R oz B M 2 F E56% 0 N F H mEs n i & o x
e,svﬁ;—&?}f—gia—aisgﬁ%f;%%ﬁ*ﬁﬂi%&O?J%;w?‘5%"
B~ BOF A s B R (2012) Ay P A om0 BB R T % AR
Bz o B AR P - T2 F R Y B e e d g g
RR A R E AR A d O E R R F R R
TR AU 2E AU 4 SR IV I S
=) g r o g o oge Loavd R A

70100 2 % G B A B - BREE B IFL AR DA
P HiE ok v g dnduz vd 2 TR L g 2 EH G T oA

Bomrgr 2bg % ogr oz dvd F R E R W O0F LR Flv 4 3 &
moHE R E R LA R R R G E B kM 4 4y & (Gore,
2000) - TR A ograv 4 X R 4z 10% 0 T R £ T sk v 4
# % % (Hageman, 1988) - %]y @ %

W

A g v w2 o w2 EJE ratio £ B ) 0 &
60°/sec & i B = B ~ {8 B2 BB EH S W EL B oo w5 2% -~
3% ~ 2% ; @ f 240°/sec % @ B W B ~ {6 Bl 2 i HP| B B %
2R 5w i 0% 1% 2% - % % £ Tourney % (2000) ~
FEREEITRMEZTEIS AR ZEFFFR SRR ICHE
S H L o2z vt B LR oy M 10% 0 H W OB osvd R E
(E/E ratio) ¥ 5 2% > - % % &2 A F 7 <X RPF > @ Koo
4 Z 2w & (F/F ratio) P] 2 4-5% -
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itz FEFAFFTH L
I B AL R £ E# | PR E& | OB
(cm) | (kg) |(year) (year) “r
A + 162 47 22 11 =
B + 167 63 20 12 =
C -~ 155 46 20 9 =
D & 173 61 19 =
E g 173 71 25 12 =
F g 170 63 20 6 2
G g 171 69 20 ) 2
H g 177 65 20 7 =
| g 175 77 18 3 =
J g 177 74 18 6 =
K g 179 73 19 7 =
g 171 69 18 6 =
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L] £ 3 gt (cm) | = Z_ @i (m) |30 & = fF ] §5 (sec)
A 31.8 2.23 4.320
B 26.5 2.12 4.238
C 24.7 2.30 4.287
D 19.8 2.09 4.610
E ] 36.1 2.58 3.974
F 2 30.2 2.60 3.909
G 2 32.3 2.54 3.968
H 9 31.4 2.40 4.043

2 31.9 2.70 3.950
g 27.8 2.46 4.083
g 31.6 2.82 3.820

22.4 2.38 4.172
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4

=

5 3 ﬂf‘f 60°/sec " B & % i v~ 4 @ Pl I (E = ¢ Nm)
P B Ve o oy fgo* e EON - Lg oy

# W By & W By

A ~ 103.0 50.5 100.2 75.0

B L 147.4 70.4 155.8 69.8

C + 132.6 55.2 110.1 58.3

D L 172.6 107.2 188.1 119.8

E g 250.2 136.1 218.9 133.3

F g 219.3 66.4 254.1 147.3

G g 247.7 124.9 261.4 120.4

H g 235.7 88.7 232.9 125.4

| g 285.8 129.7 295.9 110.7

J g 253.5 93.6 210.0 116.4

K g 203.9 113.1 158.2 80.3

g 232.9 104.8 243.4 124.4
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i 4

% & % 240°/sec % M & F @ o4 W el g (H = Nm)
P B Ve o oy fgo* e EON - Lg oy
H wE Fy o E By o
A . 57.4 24.8 56.1 38.8
B & 54.7 32.9 59.4 30.6
C L 68.0 37.2 69.5 32.4
D & 80.4 44.6 82.6 48.2
E g 135.0 91.8 116.7 83.5
F g 142.6 69.2 148.1 87.7
G g 90.8 55.9 107.3 50.0
H g 134.5 92.6 131.4 90.2

| g 138.2 77.8 149.0 76.6
J g 151.1 75.6 133.5 74.0
K g 97.3 63.0 92.9 50.4

g 124.4 67.8 122.6 79.6
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30 = = fF {| §& (sec)

.265

.138
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¥g
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Kﬁ- 4—;‘;‘ AN

%% F 60°/sec % M & % # 4 | By (H

= 1 Nm)

5 8 A I I - B 0 T B S N I - B i
¥ WoE W WoE By W
A L 117.3 12.7 117.1 74.2
B L 199.1 84.0 170.0 78.7
C L 142.6 41.6 122.2 80.2
D L 182.5 113.4 190.9 111.0
E g 247.0 145.4 220.7 136.2
= 7 236.4 74.4 243.2 144.3
G g 267.1 143.8 260.6 118.1
H g 228.3 119.6 228.4 139.0
| 7 347.4 125.6 301.2 127.7
J g 204.9 115.2 243.3 126.8
K g 200.0 63.5 203.6 114.1

g 275.2 112.0 269.5 132.8
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it & 4
> B H 240°/sec % B & F e d Rl Ecdp (HE = Nm)

% 2 A S
* W Ry W Ry W
A 83.9 54.0 85.1 50.8
B 89.6 56.4 103.3 49.8
c 56.1 27.5 91.2 52.1
D 95.8 58.6 103.6 69.2
E 9 130.2 95.3 113.3 109.7
F 9 132.5 84.5 145.1 89.6
G 9 109.6 58.4 127.5 55.3
H 9 127.3 91.1 129.0 101.6
| 9 162.6 88.5 141.1 92.3
J 7 126.4 72.3 137.0 84.2
K 7 121.5 58.4 96.4 87.5

7 158.6 99.2 140.8 83.8
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SRR SR B TR A

8 % [ | £ 32 p(cm) |2 T pig(m) |30 2 = {] g (sec)
A 2 42.8 2.23 4.338
B 9 41.2 2.19 4.245
C 2 39.3 2.35 4.267
D A 33.7 2.22 4.608
E g 51.8 2.67 4.112
F 2 50.2 2.53 3.953
G g 48.8 2.61 4.048
H g 48.3 2.37 4.078
| 2 51.2 2.71 3.915
J g 47.7 2.44 4.008
K 2 50.5 2.76 4.002

] 49.6 2.43 4.075
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Kf’]'ﬁf-i"’]‘ -

* & ﬂf‘f 60°/sec " M & X @& vv 4 i HUP| %k #ic Iy

(5 = © Nm)

% B Ve o oy fgo* e EO - g oy
5 woE By o vz Py W
A 2 130.3 66.2 131.7 88.2
B 2 187.1 95.8 189.6 94.9
C % 158.0 54.2 152.0 79.0
D % 176.2 90.8 192.9 101.2
E 7 285.7 123.1 262.1 122.8
F 7 211.4 80.2 233.6 135.0
G 7 241.7 117.7 261.4 139.0
H 7 206.5 87.1 214.6 130.4
| 7 304.5 128.9 282.0 130.6
J 7 218.3 74.8 222.6 105.6
K 7 189.1 55.3 194.6 98.9
7 210.2 104.0 222.9 111.6
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%8 % 240°/sec " M & ¥ & v 4 i BUR & &K

> ¢ Nm)

R N g Ry | AR ow | R oW
% e ¥ W iy
A . 71.6 55.1 70.8 50.0
B 4 104.0 61.5 93.1 69.6
C 9 98.1 49.5 85.5 48.2
D % 73.5 54.4 87.8 56.3
E 9 157.7 89.1 111.2 81.4
F g 138.8 67.6 132.3 97.5
G g 133.4 71.5 118.4 82.4
H 9 91.5 68.3 123.7 83.1
| 9 166.3 92.0 159.8 94.6
] g 146.4 60.2 138.2 71.8
K 7 92.2 57.9 95.5 80.7
g 102.6 72.2 128.8 80.0
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