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Abstract

The Effort after Isotonic Lumbar
Extension Exercise According to
Surgery Invasiveness

Kun-Woo Nam, Hyun-Ok Lee, Jong-Soon Kim
Department of Physical Therapy, College of Health Science, Catholic University of Pusan

The purpose of this study is to analyze durability of motor effort after finishing rehabilitation
program and the influence from the isotonic lumbar region extension exercise after an operation
according to the different operation way in invasive degrees. We selected randomly 80 patients who have
no complication and musculoskeletal system diseases with finishing the 12 weeks’ rehabilitation program
after getting laser discectomy, but fail to conservative treatment, about Lumbar HNP, and divided into
minimal invasive groups 38 and invasive groups 42 for study. As the results, in minimal invasive group,
after finishing cure and 6 months later, the degree of hold muscle of women is much better than that of
men. but in Invasive group, that of men is better than that of women, in case of women, the 0° and
72° in lumbar flexion angle have weaken or no improvement than before beginning exercise. and muscle
force in 72° in lumbar flexion angle increased to all men and women than before beginning exercise in
Minimal invasive group. but in invasive group. it decreased. When analyze the lapsed time in Minimal
invasive group, the groups who start the exercise within 3 months are better than the groups who start
the exercise above 3 months after an operation the hold muscle degree all angles after finishing cure and
6 months later. Meanwhile, in invasive group, the groups who start the exercise within 3 months are
better than the groups who start the exercise above 3 months after an operation about the hold muscle
degree in 36-72 of lumbar flexion angle but 0-36 are not good after finishing cure and 6 months later.

When analyze BMI in Minimal invasive group, the normal groups are better than the overweight
groups about hold muscle degree in all angles after finishing cure and 6 months later.

Key word : Isotonic Lumbar Extension Exercise; Opened Microscopic Laser Discectomy; Percutaneous Endoscopic
Laser Discectomy
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A7+ APRFPL =g HFo] BF 8% FH
F, 2g BEA AR ASHI, gRE 4E
<€ FAY N AAZ 5] W] AF:H AA
E #A37] galde 8 dF Sy Aol A
gdez dedth HAFE A 84(bony
component)s] @AzHoz #AY BETHoz
Holgly, 0%, #d, At 2§ Fol g3
I AL FAHD Qe o] oA ARZS
< HFE AAI}3, 2% AFEE FA3EH
a3 F23F 758 3} Ud(Beimbon &
Morrissey, 1988).

aeh} wep ARE K] Azl HYHT 2o
NeFdE AT FED Yol 8& A== 43
2 ARde, AL & 934 &85 FA H
31, ol e &Ao] WHERW AUIKo 43E
9 A A TdHA axo] JTFNY 8%
frastA "o

850]@ dAlojy A, HMixI|A #BE T2
A3 879 FFE AT TFAd 71A%
Ag onsy % BT WS F59
dA/e] F5 109 ol3te] ] FHo FFol 3
d ol A&HE FA(Molumpy et al, 1985)0.2
B F Avh 859 LA WFE 254 FH 60
Aol A Bo] wAstE] 2 FollA 40~454 APy
oA 714 ol WA gGAgd B2 AFE
zdste AW Uz ¢HA Aok AA AAY
T-9 80%7F GAe & W o} 8% AP
o, o] F 10~15%= WAHQFTIAZA XN5E &
3 . 9ltKDeyo, 1986; Frymoyer, 1988). JH
Pope(1985)8} Frymoyer(1991)& u|=9] - sivjct
8502 Q& 5009E o} AAF £4& 714
231 Qo] At3H, AAAHQ AV AdEda F
3t

259 AL 2A APRZH o3, FEH A
9 o4, HF AwH(facet joint)o] “Foff, 3t
o4 ®E T (myofascia)9] o|F# & 2P T
2 F9 zZF o 98tAE Q Ql(mechanical facter), ¥
84 W 3l(degeneration)$} 1 o] wlojgjxi} v
glglole] o3 7H¢d(infection), Mol4 FFF AH
HQ HF o)} T2 A 71AAHY 2 (organic
facter)#} 5ZF o2 g AA 7|5l &FY A3}
2 1% A3 29 (emotional facter), 13 4+
dYF olF B3y} o]FXHEA FAIEY F4
Ay LFHS 59 A5 EslE AT AHY

ar Mo b

# Q9l(social facter)o. 2 E 73 4 i}

E3, 85 1 7I1e g8t §4 2% (acute
LBP), o}#4 Q% (subacute LBP) % ¥4 {E
(chronic LBP)©.2 rojAr).

B4 882 HEF 65 oJU7A] aXd §50]
ALHE F422 398 & At 4 85 4
o] A4 %F 80% AX7} 3UlA] 3F who] IEHE
Aol ERAHA gaZolth(Calliet, 1988). o} 2
o] WEE9 85L& AAFHLoRE B Wl A
AF HBg, 888 343E gy @z 9
8 A&Vt YRR 85E AEIA oz A
S Eatr] A8 =3 @ed, oI @Al
AT IS S Folv 8o Bk

olgAd 858 T 6~12571A FFo] A&
T FALE, AFTAL 4 85 fAE] 9
ol 53 Bele HHLFTH FU3A AAE

THd 85 12F ojio] Hox FFo] A&KH
 ATE, T 959 el gAY
7

ZaHoHgAE B3 2%F°] 3~671E <
A&5E AL TPHAnthony, 1995). 53] 250)
FAE Ev £33 ASHA HA 494 E=e A

54 2ol Rgshe A9 Bow ot 8%e
g% gsiale A2 ZE3HA €. 8% A
AW AAZF AFE WA = ed(Polatin,
1990) ZBHoz 28 ALESHA o} T4 2
A%o] oA Im, DHLE BRS AL AFFY
=59 93 gae ZHE5E 2d, 859 o3t
2 o3 & e ARE S Frk(Deyo
et al, 1990; Pecak et al, 1990). Tt 2% 9] A3
Z 7P% Q29 Ae ARy Auzd oy 2
AF<Ad AAZ 2HAFL 2W3F9 FF5H% VA
A &£4E A AEATle F8<o|th(Lagrana et
al, 1984). ToF ojgjd 4JES AAF X853 &
g2 HAANA FA ZIE 283 AAZ AF9
ofsle TS A& HUA IARFY 2 A9
& "X A =1v,(Eastrand, 1987; Frymoyer & Baril,
1987; Frymoyer, 1991; Frymoyer & Baril, 1991) 3
o) A% 2% 3w vEFez WYY

8% F# @=F(Lumbar herniated nucleus
pulposus) 95 % FHF ARZFE HHAIE F
8 92 F 12 (Deyo et al, 1990), 85 Alo]
o #7% Afacl HAFAN T Fo Fo] w
AUzt B AHE Fated, Ve 8%
deidthh 84 sAz wAsE BAE, URae

2 Zztol 3 29 okshrh vpehtAl Yok(Press,
1991). B9 YA E BH A 45 853, 9 AF7
oA e ST
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8% A5t FFAAE FHo= AT, A
o] B¥3te] wet LAsE FH FHE Hiss
I ALES YA wPeFor WAHE RS
HaA 71 ol o F2E FHoy, A5y B
ge A Fed A5 REH ARE YFoA
=
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8 FY =TE o83 Au9 HAAAE, #HIE
&, EFuy, vhAtA, EFAE Fol AtH(Maigne,
1996; Patel & Ogle, 2000).
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1. a7 g2

sHetA R 80We FAEL FHY FEao
T me H2AET BPH AT 232
2 UFo] d7E AAEYT a7 Aude =
°7] s} WH FAE A 48F 9 A 52F Apo),
A 5839 A 1H8F Alo]2 AR, I T8
& H2247Y A% A9H 598 AASPELD;
percutaneous endoscopic laser discectomy)& W2
Bz Ay, FeT B¢ AEE FAAAE

TF Z2IYE vk, 2EAA Agoly IS
<]

2% F7t9 @& Z(lumbar HNP)o] i3 ® &3
A8 E A FHAAELS HAF F 125319
A

(OMLD; opened microscopic laser discectomy)&
W A2 A st .

2. 274 3y
8% JASY PAE 0T WY 2AMedX)ol A
AZE AR A4 2 FANTA 534

SEAA  §F7]F(isotonic  lumbar
exercise machine)& A}&3tHTHE 1).

extension

3. 374 8723 &£F APy

1) &5 W& 74

F 12F EZTZaPeR B FO g FH
$Zoz 1587 d=arE(ergometer) EIIE
(50~60RPM) HA|5t4 3, FETFTLE 158 EF
= (treadmill) E}7]E(3.0~3.5km/h) 2A|5}4Th.

1) +& 3=

$%9 AxE dd2ite] LE4W A (MedX's
exercise protocol)ol] wWazt & A HAAF FHA
H a3 AAZH(Peak torque; HWEZA)S 50%F
gtz AlFata whEo] 37t 20 e O o]delH,
AR AY eEPEe 5%~10%38=) FAE
ZANAE 4Fuit SH4 Ho eyudIYe
ZA3%td A&d HUIHY S0%FE A2ZE &

86

2 ¥ N
TF HNEE 2F ¢ F 238 AAFAT

(3 =5 A
25 ANE FHEF 158, B &5 58, A
T 158, & 35802 4.

Ho

4. A=A

ATATY vaENE f3 Z JA9EZ A8
A, N7 47 ¥, A8 8F F, A8 12F F, 24
1 XuFs 6M9 Fo FAHAIN HIEAE
Wilcoxon test® o] 8£3ta] nnEM3tH. =3 A
H, €% 27, AA#ASF(body mass index;
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BMI) Higize] wa} vuEdeE d3 3
HFXE Wilcoxon testE o]&38le] nlmEA3HY
. SAAMEE S8 FAHINA
ver. 1108 A183tth. ZE §9428 p<052
st

m. a4 + 2 3
1. 38 Zold] e £4
| 23 4=
wWste] AAxE By A8

£ AAERI, AAZH AFI T
AA37] 93] Wilcoxon testS 4]

2
)
2
H1
ox ML

/_\;Il
AR frege
SHATHE 1).
gAZ, AA4E BF AR Mol w3 34U A=
3 araRzge REHA F/Hloy, AeE 3
9 oY Folt A=AF F 1AL £FRG A
Z

3]
aago] Zasel e ¢ 4 Uk

® 1 HA Agee 483 s RAMT Ho e

2ol X8 Ao W 80%

ALY A9, AEAF L F 0z AHD
o] A& Aol W3] 7% F7tHo] F7heol 7
Eton, 72504 8% F/13td b FUHgol ¥
gttt agla. 2E AAL 2ot BAFHSE #o%
Ao A8FF 60E F ARAE AT 2H A
BAF A 2o vg] RE ZEA 8~66%2 &
go] ARFHYoH, 2% 4EE A =E A
7} BAFCE fFYsdth B 2 Az
2L HE 2% gEdaie ZHAMELS
8%% AulFoz gkt

AT A A8AZ MY F 2= AA
7 5]} F7h&o] 7t
A =gton, 2% oA 50% Z713te MR FUHe
o] yigtth. 1y, XFEAF Y Fo FHT =
€ A%} SAHez Fo3Atk A5Fs 670Y
F AAALE AAG A NBAF A 2 1§
EE ZxoA 17%~61% 2ol AAHAAN FA 3
o2 fo3Ath 2x e AMITHL AFAR
Aol W] 17% F718t 713 Rekx, 12204 2
AZYL 61% F718td M wdktHad 2).

a8 AA2Y Jo9Y (ft-Ibs)

0° 12° 24° 36° 48° 60° 72°
+EAd 49121 78+33 95+31* 116429 122+31 134134 143141
195 84129* 117+£29*  140+30*  149+32*  164+36* 173247  195+52*
g oA 2HEE 90+26* 116+25*  142+32*  153+35*  171+38*  187+46*  198+52*
3MLE 96+30% 120429*  150+31*  166+35*  178+40*  193+47*  203+46*
23 67)4F 81+22* 111+27%  139+27*  163+34*  164+36*  167+41* 155433
L= 43122 61+16 77+22 88129 100425 99+31 112439
IALE 64+21* 90+22* 106+21* 118426  129+31*  140+45*  155153*
o A 2R9EE 72420* 95+19* 110£20*  118+28*  133+32*  146+44*  161+57*
INYE 77:16* 99+15* 112421*  124+29*  135+36*  149+49*  167157*
23 67]19% 68+12* 98+19* 109+16*  129+22*  126+29*  128+43*  131+34
* p<.05
OMale(3m) |
R d Male(6m)
& OFemale(3m)
il
©
[6)]
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2) A&

FAT, 4R EF X8 A 6§ 34E% &
=8 gRAAZE e FEIA SR, N8 E
TEE /e Fole ABAF F Y FERY
AAZYo] ZAaH USE ¢ F UHE 2).
gAY A, NBAIF Y F 0xAM AA
Z8o] Xg Mo nl3) 73.68% Z7}tHo] =780
1 Eon, 72594 19.08% F718to 1R &
7h&o]l wsith. 1y RE ARt FAFCE &
At A8FE /1Y F AHAE A A
NEANF A 2o nd 2% AEE A3 nE
Ztz o)A 933%~28.07% Z¥o] /AAHYeH, 12%
Zxg A ZE AW/ FAFHLE {osh
25 ZAZAe AAZTHL AFAF Ao wg

2 JFTY A8 a7ddE g

238 185% HFA2HUL, FAASE K3 A
£ e

A7 B ABAF Y F 4z AAZ
go] 18 Ao us) 41.33% Z7}5o] Z7180] 7}
A EgtoH, 259X 13.16% =713t 713 =)
o] @t 283 ASAF /MY Fo A
=g AL ZE AH7}t FAHCE {5
AEFE MY F ARAE AN 2 X8AF
A 299 vig 0x¢ 2% g A3 BE Z
ol 4.69%~16.00% Zo] AAHATt 2= A
9] AHAZYHL XNFEAF Ao uls) 23.68% HiH
R, 0= AHTHe XNg A FF3 T3}
Aot 2, AATe] ANEFE /Y Fo EE
Z347%E A4 I8 AAH2Y 3).

8% AP=0 Y (ftlbs)

0° 12° 36° 48° 60° 72°
+EFA 5729 81+36 99+36 116434 132432 150436 173437
170¥9%E  80+33* 102435  126435* 141437  158+39*  173+37*  193+47*
A 2093 92435+ 112+36%  135x43*  152+46*  170+49*  184+48*  206150*
IMEE 9936+ 121437%  142+41*  156+43*  175+45*  188+44*  206+50*
28 6/4QFE 73:27* 91+28 116+33*  131+36*  153+40*  164+44*  141+38*
LEA 50426 64+24 75+29 86+32 95+38 99+36 114443
1ALE 57423 77+24 91428 99428 103+29 108+31 119+29
o A 20EFE 6736 83435+ 102+33*  107+33* 10936 119436 134437
IMEFE 69434 89+33* 106430  114+30*  119+29*  120+28* 129426
38 671 9% 50+25* 67+25* 87+25* 964 25* 105425*  105+24*  87+17

* p<.05

Percentage (%)

EBIMen(3m)

BMen(6m)
OWomen(3m) =
CIWomen(6m)
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2 &% AA7I0| wE BY

1) A& JAHFE

NHAPAE SAN QRAA L5 93 4%
H aRAHIY Wty &% AU wE A
o7} BAAHLE fojg 571
test® HAISFATHE 3, 1Y 4).

¥ ZAdo] /MY o3l v 3INYE xF
BT X85 A 34 Hs 3AEn 45 a7l
A2H L 2EA F7HeY, AEE FES 674
4 FoE AEAF § Y FERG A2
HAaH Y& ¢ F Ao

3/MY wwkEe A, AFAE 34Y F 0xdA
AAZHo] g Ao vl3) 89% F7tH o] FIH&o]
714 %o, 1254 47% Frtste g FUL
o] ¥tk a3 A8AF MY Fol S
ZE A7t BEAFHCE fFIsNt N75FF 67)

# 3 FeF A0 e Hx JFTY 8% A

2 F AHAE HAR 2F X8AF A 299
H3 RE oA 17%~70% Z¥o] AAHJX
2E 4x9 Ay}t FAZHZ F93%th 0=l
Ae 70% ¥ FUhstd M ERA, 72904
17% 2¥o| F7letd 714 ¥ HPALEE BA
o},
MY 2979 3¢ XFEAF Y F 0=dA
AHZEo] X8 Mol vl3) %% FtE o FIHE0]
M E=%en, 48z 34% Frtetd b St
go] wotth 1 XA 3AY Fo £
2E At BAFHLE Rt AEFE 671
4 F APAE HAAS 43 A AR A 29
vl RE ZEd A 28] AN, 2EE A
93 RE A/}t EAAHLZ §93Yt 72504
o] AAZHE AHFgAF A HE 17% F73t9
A FIrEel Fa, 0= AAZHLE 70%

LT AT

z7hskel Mg £ F7heS nan

7] 7+ 85 AAZY HHSY (ft-lbs)

- 0° 12° 24° 36° 48° 60° 72°

+5A 47120 77+32 95129 117+29 129+33 138+37 144+50
] 17HeE % 73+21* 110+19* 133+23* 145+27* 159+33* 176+39* 194+46*
27§43 85+13* 114+13* 139+23* 152+28* 170+34* 186+39* 203145*
ik INEE 92+26* 114+23* 144+28* 158+33* 172+39* 189+42* 203+42*
Z8 67§YF 75+20* 102+24* 130+27* 151+35* 157+35* 163+36* 151432

*E5A 48+18 69+27 83130 97+32 100+20 105+26 123+28

39 17Hes 87+36* 110+41* 128+41* 135+40* 149+44* 149+56* 169+64*
ol 270 %E 85+37* 105+36* 126+42* 133+44* 148+45* 163+57* 167+62*
° 3L F 91+31* 115+34* 135+39* 150+44* 159+48* 171+61* 181+60*
Z3 6719F 82422+ 115+26* 133+£29* 159+36* 150+42* 147+54* 145+38*

* p<.05

Increase ratio(%)

>3mos (3m)
>3mos (6m)
[ <3mos(3m)

I8 4 FEF BH7I0 BE
%_
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2) AT 2370 EdHoz G334t 12504 E 1.2%
¥ Z7do] 3/4E vwd F3 34Y ol4E o] Zagou FAH FAX= HUAL, 72004

2% A5 A T4 vis) 3AE0 gxd axal £ 15.09% BAASZE % ZHFALE B

AL NEE AYsn REHA /Ao, A 34 ol gEe A% A8AF 3L F 0=olA
BEE 9% 6€ Fole XNBAF F 1Y 7 ARZHo] X7 Ao uls) 79.25% ZrtHo] =7}
Hoh JHdZo] A= YL ¢ & UKE 4, go] 71 Ekon, 2xoA 1852% F7tstd 7t

a9 5). Z F7hgol F%v. aEla. X8AF 34YE T
3HE mwtEe] A, A8AF MY F 0=A Z33% ZE A7t BAFHLE FdAdth NEF
AHZEe] X8 Mo wlg 50.00% F7t=Eo] F7} 8 6/Mg F ARAE AAG A AsAF A 2
go] 71 Ekon, 72T oA 2516% Z7}3td 7} go wg 7R2=F ALY} EE AT
A Z7hgo] vgith agx. X 8AF 3749 Zo 552%~32.08% <¥o] MAHUIL, 0ES AT
£33 EE A7t FAALE FsATh NEF EE ARt FAAHCE fYsHTh 72E0 A9 4
E o/le T ARAE AAS AF AEAF A 2 AZYL AN8AF Mo HIg] 1975% FTAZHOE
ol w3 1259 725 ZAEE AT ZE ZEo o FEo2 ZaHAT
A 870%~16.30% o] MAEHYO L} 60% o)A g

X 4 €% A0 02 JE5Te 8F AdTe HU ¢
= 0° 12° 24° 36° 48° 60° 72°
+53 60+31 8333 98+36 115+35 126+37 135+44 159+51
MY 95 72431 96+32* 119435*  13439*  152445*  163+47* 182453

2143 86+41* 105+38* 131+47* 146+52* 163+58* 180+57* 201+57*

ki 3IMLEE 90+41* 109+40* 131+42* 148+44* 165+49* 180+53* 199+ 55*
Z3 67/1¥EF 6630 82+30 108+35 125+37 145+43 157+46* 135+37*
*EA 53+26 76+37 93+36 108+36 126+35 145+38 162+40
349 1Nes 76+35* 99+36* 121+37* 133+39* 146+42* 167+48* 189+50*
o1t 214% 88+33* 109+37* 128+41* 144+45* 155+48* 171+53* 194+58*
lic INLEFE 95+35* 119+38* 139+41* 149+45* 164+48* 175+55* 192+52*
' =3 67 -%2??‘- 70+26* 90+28* 114+33* 125+37* 145+42* 153+48* 130+44*
* p<.05
{@>3mam)
JE@m>3m{6m)
1o=3mos{3m)
3 O=3mos(6m)[
‘o
8
[
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=4
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d gRAdEy Wste Ad¥ A4(BML Body
mass index)d] wWE x}o]E EAM3Iy] 3
Wilcoxon test® AASQTHE 5, 18 6).

AAdZF Aee vUxg S35 489 A %
HZ 3R, 4AFe g AFHZ v E 4E
st wyold. B AFdAe digh 8gsts)e
A% AAF AF IHVNES =Y, AFDF
& 230142 HHFPAES FAFFoE Ura, A
A% A 185~229 Atol9 AMHIAARES AL A
FToE Yo A3 HAASA

A8 A FFd v ML d=E L7 AHAS
HAFFL B 4xddA, AFAFTELE 125
AL ZxeA ZEIHA FHHoY, ARE
671Y Fole XNFEAF F ViY FERG
Ho| ZHAFHO UFS ¢ F Uk
S, ABAIR 3718 F 0=oA A
g Ao HlE 86% Z7tHo] F7180]
b Egton, 7250 32% Frtstd A F7h

DA

rlo

¢ o mu i
ot

g

ru

i)
ofy
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o
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oN U

7t

go] vtk a2l X8R 3Y Fol 3T
2E AW} FAHcR Fodch A2FE 67
2 & AFANE AAT AF 3R A 29
H3) 2E ZxoA 2Ye] AMAHNUR, 2=E A
9% BE oA FAge] FAHLE Fost
Aok 0=l X= 56% 28] Frlste F7tgol 7}
Z w33, N ZYEINEL A8 A FF
7 93

AAAFZY AE HEAF MY F 024N
AAZHol g Mol ws) 97% F7tEo] FrHEol
4 E=gton, 36xoA 42% Z7tsld A F7t
&o] ¥tk 183 XNB8AF F 349N FAT
2E At BAAHLE FodiTh XNEFRE 67
4 F ARAE AANE 29 A8AF A 2Ed9
Ha ZE ZEolM o] AUHYL, REE A
3t BE A7t BAALE {FY3AT 0xlA
E 9%E J1F F7rEe] BRI, 72xAAM 9 A
28L& X8 Ao wis 16% F713tEAch

¥ 5 AAF A5 BE H2 JFTY &F J¥29 HAd+H

2% Ahze AGed (feibs)

7) 3 0° 12° 24° 36° 48° 60° 720
SE=A  46:19  71£30 9031 11132 11933 12935 13540
- AYE  80+20* 11330+ 137:34*  148+36*  163+41* 17452  197+58*
i RYE 8827 111:27*  138:35*  149+37%  166+40* 18350  193:+55%
AE AYE 02426* 114427 14333  158437*  173:43*  189452*  203:+50*

23 6719F 79+19* 109+26* 135+28* 160+34* 160+37* 163+45* 156+33

+54 49+19 78+30 90429 104431 112428 119439 135+47

ALE 76129 105+29*  120425* 130425  140427*  149+37*  163+42*
3} = 209%E 80+22% 109+23*  127+28*  135+34*  152+40*  164+45*  180+56*
3LE 91433+ 115+29*  135+33*  148+40*  156+42*  169+49*  178+50*

Zg 6/19% 76+24* 105+25*  125+26*  145+35%  144+37*  146+43* 135434

* p<.05

Increase ratio(%)

12°  24°

36°  48° 60"  72°
Degrees
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FAFZY AF, NEANF 3L F 0zl A
Aol X8 Ao Hlg 64.81% F7tHo| F7H&
o] 74 EkoH, N2x A 1543% FUlsted 73
Z7H8o] ¥tk 283 XFAF 34E Fo =
48 ZE A7t FAZLE foddd. A8FE
6/lYd F AAAE AAE A X2 A 29
of ¥g 722 ZEE ALY RE ZEAA
E 6. AAF Ao @

FeEe an AAzel

=

7.89%~2037% o] MMEHAOY 0= 24E0A
o FAHYT FAFHLE FIY3Gt. N2xAAe
21.60%¢] FAXHLE Fo3 2HAAE BJ-

ARAFTTY AS AEAF 34E F 0EdA
AAZYol N7 Holl Hl3 71.93% F7tEo] F7}
o] /1% Egton, 25X 27.67% Z7tste v}
Z F7HEe] Wt a3 XJEAF} F 393
233 g At FAHSE Fosdt N8
B 6o/l § AFALE AAY A3 A8AF A 2
Hol wlg 725F AT =BE  ZxdA
11.03%~2631% o] /JAHAL, 0=& A3
EE A3Vt FAFLE FodAn. 2xA e A
AL A8AF Ao ws] 1321% EAZHO=E
frod #Eoz AAEHAY

-9

7]zt

87 A@29 Ho+Y (ft-Ibs)

0° 12° 24° 36° 48° 60° 72°

+=54 57+29 81+35 97+33 113430 129429 145+34 159437
XA ML E 80+30* 106+29* 129+26* 144+30* 160+35* 177+37* 197+43*
o 214% 92+35* 112+34* 138+41* 155+44* 171+51* 183+53* 209152*
AZ IMLE 98+38* 122136* 144 +38* 157 +40* 173+46* 184+52* 203+56*
285 71YF 72127 92+27* 118+31* 132+33* 152+41* 161+45* 138+38*

. 54+27 76135 92+39 109440 124+40 135+47 162453

NeE3 69+35* 90+37* 112+42* 124+44* 138+47* 155453 177157

A ZF 2NEF 83+38* 103+40* 121+44* 135+49* 146+51* 166+56* 185461
INLF 89+37* 110+40* 128+43* 141+47* 157+48* 171+55* 187+64*
T8 67/1YF 6527 82+30 105+35* 119439 138443 149+48 127+43*

* p<.05

Percentage (%)
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Angle (degree)
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1Onormal(3m) |
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