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ABSTRACT

In this study, we have experimented with 9 players at the national delegate level. Although there were some differences in the
average effects of 3 types of one-two straight movements after the application of wheel axle, there were no statistical differences in the
case of surface reacting forces, electromyograms, and impact forces. When the right fist was impacted using the one-two straight
movements and the wheel axle was applied with 3 segmentations, high impact forces were obtained for the pronation in the following
order-72.01 mys? (type 2), 70.93 m/s* (type 3), and 58.19 m/s* (type 1). Higher values of the surface reacting force were found for type
1 that did not exhibit pronation in the left foot, whereas in the case of the vertical direction of the right foot, type 2 with pronation
exhibited higher values and impact forces. In the right electromyogram, high impact forces due to the activation of the muscular electric
potential were obtained for lumbar erector (LE) spinae and triceps brachii (TB) with type 1; LE spina, latissimus dosi (LD), and upper
trapezius (UT) with type 2; and brachioradialis (BR), UT, and rectus abdominal (RA) with type 3. Due to pronation and complex
motions of the 3 pronation segmentations, the efficiency was higher for impacts due to one-two straight movements.
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Table 1. Measurement equipments for research

Instrument Model Co.
Triaxial Accelermeter 480B21 3-CHNNEL KTM(USA)
EMG Telemyo 2400GT Noraxon(USA)
Force Plate BP400600 BP600900 AMTI(USA)
Punch Bag Future Sport(KOR)
Hardware MX Control Vicon(UK)
MX Net Vicon(UK)
Nexus Vicon(UK)
Software Bodybuilder Vicon(UK)
Polygon Vicon(UK)
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(D Hand's Weight = 0.005 xWeight + 0.75

(2 impulse = Hand’s Weight x acceleration x 9.8 (N)

2 AR 242 99 AMT Al 2018 Ag3ick ol
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Figure 1. Motion trunk and forearm rotation type angles

' & Accelerometer
Digital Camera g o= | P WL

o Az 3

X z
MX Control & Net

Figure 2. Kinetic analysis setting of experimental situation
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Table 2. Left ground reaction forces

(unit: N)
axis type MESD F-Ratio post-foc
1 -451.42+112.17
Fx 2 -376.03+186.52 1.943 -
3 -377.06+174.80
1 -107.21+12.02
Fy 2 -131.86%57.74 337 -
3 -157.17+15.84
1 1351.164321.79
Fz 2 1227.42+261.44 2.804 -
3 1169.38+277.77
(Note) Significant at *p<.05
2. Type ¥ Q24 Xwyty
QB AWML H - & F0E AH QIE A phase 1

JJr phase 298] QEWolA WS FATA W] Ao Ak
H|1 3loH, A3= <Table 3>9F 2t}

= ALY Wit ke AHEW, type 1, 2, 3, B3t Fy
%k-‘?‘type321ﬁﬂ_1"Fz #typ6123—»]—ri e
AL, Al 71 type B Bt Afole HAAR, SAH FoI3
}Ol% Ho)7) s,
Table 3. Right ground reaction forces (wnit: N)
axis type MESD F-Ratio post-foc
1 -117.16+19.74
Fx 2 -106.80+21.31 255 -
3 -82.25+28.76
1 22.7449.80
Fy 2 -33.82+8.89 1756 -
3 -51.3848.72
1 639.16203.41
Fz 2 652.86+189.53 1.606 -
3 549.43+162.23

A 55 80 2550 AR whe vl sklen, A= <Table
4>9} 2t}

phase 1 B2t YHE A 9 ZHE AETHE G A
Be, BRS type 1, 3, 1, BBE type 3, 2, 1, TBE type 2, 1

PDE type 2, 3, 1, UTE type 3, 2, 1, LDE type> 2, 1, 3, LE
Etype 1,2, 3 RAE type 2, 1, 39] £08 & S BHow,
Al 7HA type OFRFe] it zfolE HAANY, BAA frofgk A}
o= Holx| Uitk

Table 4. Integral EMG in phase 1

(unit: %MVC)
muscle type MESD F-Ratio post-hoc

1 3.66+0.38

BR 2 223044 626 -
3 3.09£0.52
1 347175

BB 2 3.83+1.08 125 -
3 4.14+1.05
1 2.20+0.56

B 2 2.26+0.63 418 -
3 1532041
1 1.440.04

PD 2 2.55+0.92 876 -
3 1.5610.09
1 9.62+2.48

uT 2 12.07£1.45 2221 -
3 12.31+2.12
1 6.17+1.02

LD 2 7.05+1.25 507 -
3 4.79+0.48
1 14.29+2.87

LE 2 11.44£2.75 3281 -
3 7.86£1.91
1 9.52+2.33

RA 2 11.17£2.77 268 -
3 10.75£2.65

BR: Brachioradialis, BB: Bicps Brachii, TB: Triceps Brachii,
PD: Posterior Deltoid, UT: Upper Trapezius, LD: Latissimus Dosi,
LE: Lumbar Erector spinae, RA: Rectus Abdominal lower
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=
o T 95 ol 2559 4
<Table 5>¢} 2t}

phase 29] 9= FAEIHE & AHRW, LE type 2014
1717%2 7V #& &5 8438 s B type 12 1422
%, type 3& 13.64%2] 02 Wit ztolE BAA, FAZ
o3k Afole Holx] Rtk

UTS] type 3014 1438%% 7P H& A 843} s B
A, type 2 7.38%, type 12 9.57%9] o2 Bt AolE B
AoH, type Holl W oI5t 2po|7} HERATHp<.05).

Table 5. Integral EMG in phase 2 (it: TMVO)
muscle type MESD F-Ratio post-hoc

1 9.27+1.89

BR 2 7.08+1.77 5.385* 2<3*
3 14.27+4.54
1 9.28+2.24

BB 2 8.59+2.75 683
3 11.20£3.85
1 1307492

B 2 10.08+2.62 1.030 -
3 9.87+2.10
1 8.7412.83

PD 2 9.46+2.82 351 -
3 10.22+3.87
1 9.5742.30

uT 2 13.3844.15 5.284* 1<3*
3 14.382.60
1 9.99+2.27

LD 2 13.96+4.90 2.144 -
3 12.18+3.64
1 14224453

LE 2 1717493 953 -
3 13.64+4.97
1 9.1242.52

RA 2 12.03+4.27 1.642 -
3 15.69+4.95

(Note) Significant at *p<.05

BR: Brachioradialis, BB: Bicps Brachii, TB: Triceps Brachii, PD:
Posterior Deltoid, UT: Upper Trapezius, LD: Latissimus Dosi, LE:
Lumbar Erector spinae, RA: Rectus Abdominal lower

olof W ASAA A type 13} 2, type 29} 39ME Afo]
E Holx| kAT 134 304 4.81%2] F-2]g Zfol7} VrERgth
(<.05).

RAY] type 3914 15.69%% 71 =
type 2 1203 %, type 12 9.12%9] =02 Hajo|2 HIYA
gk BAA frefst Alole HolA| gith

BRY type 301 1427%2 7V =& &5 S48 By,
type 1= 927%, type 2& 7.03%<] o2 Hit Aol HYL
H, type ol wE Fog ztol7h VERTHp<05). o]l wE
AR A, type 13} 2, type 13 3914 = AtolE HolA] &
XA, 29} 3014] 7.19%9] o] gk xfo| 7} UERSTHp<.05).

I 9LC® IDE type 1, 3,2, TBE 1, 2, 3, BBE 3, 1, 2
PDE 3,2, 19] £0.& o7He] Hit 2jol& HAARE, type Hol
e FAA Fog Aol HolA] gttt

e 2 95 o A QHE A type  phase 2]
222 Zujo] 9] YPunch bag)e 714 P2 W, X, Y, ZF
o4 Rt ghe ejnlshe, Avke <Tble 63} 2ok

Table 6. Results of impulse

(unit : mys?)
axis type M=SD F-Ratio post-hoc
1 58.19+10.91
X 2 72.01+21.87 328 -
3 70.93+17.34
1 15404129
Y 2 17.4945.02 All -
3 15.36+4.43
1 37.98+7.76
Z 2 28.4348.37 1135 -
3 40.95+9.52

Phase 28] 9= A% @& 29EE, X5 type 2,3, 1, Y
=S type 2, 1, 3, ZES type 3, 1, 28] oA E 2 3ol 249
S B, type E B AolE BIANL BAZHCE frofgt
Afol= Holx] gdokth

V. = 9
B Ao e 3 (wheel and axle)S AL - & T34
AR 52 Al 7HA typeol W 598 Hlw 4S8 3
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rzi FI
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HE L°ﬂ FaFs FA Zapth

279 W% S WPOE IZTF, SES WO
2 371 9k LB 3, % S $30) 9 e 1] 3,
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Fo] g ¥ LB A 55k B 94 594 B4 §
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ApolE BT 53], BRE type 29} 304 2ol& B, UT
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