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An analysis of the body gravity center speed and the shot-put speed produced by
applying men’s shot-put swiveling technique at the final stage of power explosion
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Abstract: The authors studied the body gravity center speed and the shot-put speed produced by athletes applying
swiveling technique at the final stage of power explosion in the men’s shot-put final of the 18" Asian Track and
Field Championships, and revealed the following findings: at the acceleration preparation stage, the resultant speed
of the body gravity center produced by athletes applying swiveling technique after their left foot was landed was
greater than the resultant speed of the shot-put, which is conducive to forming a whipping action which bases it
starting point on the body gravity center; the vertical speed of the body gravity center was a negative value, which
means that there was a process of gravity center descending; at the acceleration stage, the vertical speed and hori-
zontal speed of the shot-put was negatively correlative with the resultant speed; at the final stage of power explo-
sion, the peak horizontal speed of the shot-put was positively correlative with the peak resultant speed of the
shot-put, therefore it was significantly correlative with the competition result.

Key words: sports biomechanics; men’s shot-put; swiveling technology; final power explosion; body gravity center

speed; shot-put speed

TERTERBORTE R RS R PR AL | A58, RHBERAEAEREOR , 55 27 RIS 5 TRk
S50 7 MIEEEAERTER M EORERTER . EARE P, T8 RIB3h AT 4 ZRATREFARRTERECR™, M
BYBK. HOPHERYER . MImARHERTER . TN RIEERE IR A s 3 R

BR | BEFEAERTER A R R R BUAE T B R B HEBYER 5 H 7 B BUR: 22 7% M i 18] 22 T R E
TEASIEINBR AL A LEBE )2 SR T X285 26 Ji iz %3 SEREA ORI SCHERR T, (R ERIZ ST 1) A AR
2 BB TRERIRIE TR, i 8 Zisdh AT 5 4 s PRI AR, e & B

Uris BEA: 2012-06-29
TEBEINY: KIER(1975-), B, YR, Wit, BFrm . WEHEF %,



55 4 1]

SREHASE . IS T RYBRIERE BRI I B B By A Ot BE S5 s bR B AT 117

FHRYIERN b, (0B ARSI DU, JRR B A
BT I EA T HPGE AR Tk, ek
LA RE . MWIr2fBERE, NS0
PRI TR . T T RENRE, HE
Qe FE SR R R BB AR RO . M R, A
W I BIREA S N BTERIINGEE L 117 LR A
FER AR TR AR RAE T, R AR IR RO
LR R, (ARIAEARIRT, WA EAR SR IE AL
FASBPR BRI ICHEYE? A7 A5 MBI
RS e . EAM TN Xz g5
B IE A EORAN m P A TRESE , BT ARA W
LY AR CHE N R . itl, AUFFEER 18
Joe S AR B AR TR 3 4% 112 30 S EA T B Js T BB
EREL ORI ER AR, 22 B IR e
TR 12 51 53 70 WA H bR 5] B 1A T 5 S B A o
FHRI R K THERG L, IR B A
KA, T FE 5 T ERE A B A K R S S 5
YN AL iz 2 5 RS S

1 MRMEEAZE
1.1 FARMR

55 18 YN AR ERAR TR TR R R P e 7
AW 3 Zizsh G (BN a8 5 Karhana ops, 5i5i23)
FokegE . thEES kAR, @i 19 m),
1.2 #RIEtR. MYEEXI 5kt

TR AT ZARYE APAS System 1B [T
S8, UNRGEC R e shrbut B, RIS iR
Tl HEEREE R SRR, AT 1 AR 5 [
Dempster AR

B B ik - AR IS Bl G re ) it Bk
SR S B . RS D 3 B, mJEH
T BRSSO NZEITE bR R T s B G
I T IR A 20 A Hb gk (] Rk o Tk
I 52 Ry de 1 B BT
1.3 HRAZE

DR H AR TEAZAL, DL 50 Mi/s BFAERA0 2R i
A7V SRR, 8 B LA A T [ 558 [ 114 1
A, PR EGHCREAR NV IE K 2R 20 m b, Bl 1.2 m,
B PIAEAR AR XCds 1 Bep 7 1), YRR ) b

2K APAS System FAFIEATEULf#AT, FRIT
GEXNT Rl e 2o S H T 5 08 24K T 5 IR AR
UG, B AT 1 U, SERR AT 30 W 1
AT T AR 21 ST 1SR 1 =
S (PR I I LR, AEACE AR ), BT S

3MHH Excel BUFEUE DI REXTHARE A AMRAS TS

A ) B R BRI, SR 10 Hz, %2
il &3 Foiz F Spss11.0 G 3R T8 AL B,

2 HR5VE
2.1 R

DENEIZ ) 51 Karhana ops B AR SHL,

H & 1 H AT W Karhana ops 78 726 B Ml 8] 48R 5
BREL.ORE A U, ek R T B
HLOME LR, S ERACE 3N T SR ELO /K
BIRZ G B REL O AT S EERG R, EAT R Tk 7K
P, BRE.OAHEEELMNEREA 0.04 s KT
R G
_ O BHOR TR A GRE ORI

W sk AR YR E AR
127 e puspaitr @ bbb

012 0.16
A 9] /s

1 Karhana Ops BY3i R S%]

BT O BB AR A G 5 B R, SRR
OIKERETE 0.06 s IHE BLIEAE 1.94 m/s, LI B 1A
OFEEHEEC R IFE, £ 0.12s WERIEE 1.73 m/s,
EHREECooKT- 5 3 B B O B AE 0.08 s 355
WE(E 2.41 m/s; SRIG FRE, 2 0.18 s B B ARE L /K-
FEACA 0.02 m/s, TS AE O T 1R A6 TP iU (B S
R, 2] 0.2 s B BRG] 1.71 m/s; B
RELOIE EHBELE 0.2 s BYFIR TR, (H S REH.OKF
HEETE 0.18 s NIRRT, SP3BT K
FHHIA 1.49 m/s,

EBRAKFHE 2 0.02 s JE PR HIE K, SEHEk
T BRELAFIEE 11.39 m/s; HYBREG R tLAE ik
FIEEAE 13.69 m/s; BYERTE LR 52 I E(ES U2 i
K, ZEEKIFIHAFE(E 7.77 m/s,

B R LK THEEELE 0.06 s BFIAEIIEAY, 5itlH
MR KT B AR T SR EL OB, LG
W B RELOTE AL 0.12 s R RRIEE, (Hi2
R T R A I A b RV T B A L e
B BARTOAHEELE 0.08 s BF KB, midiEk
BBEEITE 0.06 s B ELTFHGK T SR LA,
ARy 1B

Karhana ops BHAH.O/KFHEEEAIE LTS 0.06 s
BHA SR AAE, A Z AR TFAEROK T, k]



118 x

BF

k]| 20 %

WAZIZ 8 5 85 Ji FH T B B 0 e RS AR, 0
TR o

2)HEIZ 5 RORER IR AR S

H 18] 2 ] DL R AR AE e 2 R () Bk 5 B A
T B EAE SE, AR BN T B A O
BEERAE, HEOKOP N T SR E.OKOP L, AR
Z G SR RO B RE , FR THERoK P 3
g, BREOCAHEEALNEER 0.02 s KTHEk
KU
S TEEY ST VT NPT

e TRy S VN Ny
121 s« smpeitr e fhhdobir
;\10_
ks
g or
w AT
® 2F
0 ]
2 004 008 012 016 020 024
A 18] /s

B2 RIBIEHRASH

B RO BB TR A A 5 e, Bk
DKFEHEELE 0.08 s BHE BUIEAE 1.99 m/s, BH{ARH (0
HEHJEAE 0.04 s O IE(H, & 0.10 s BHE SIKIE(E 1.61
m/s, SR /K-5 3 B O A U AE 0.08 s
JE IR ENEEAE 2.49 m/s, SRIG TR, 2 0.16 s I B R H.O
A BEAA 0.09 w/s, T B A O B AR
DRI A MRS, 51 0.20 s BHAENIEE 1.84 w/s, [FIRT &
PRI AR I F] 2.00 m/s; BARTECIE B TR
0.20 s J5H R T B H SRR BETE 0.16 s 55T
B IETE, BARELO A B AR TR 0.89 m/s.

HYEROK S 0.04 s J5IFURBHIN R, Z4EkH
FHHAFIEME 11.21 m/s; BYERG B ARLTE AT IR 51
{H 13.70 m/s; BYERIE EHEETE 0.04 s 2 IE(H/GEHT I
TE, 0.06 s J5 F2EEOaE U REI O, BEEkE
TR FIEAE 7.87 m/s.

RO KCOTHEELE 0.08 s BFSAFEAE, 5itk[H
A BR KT BE AR T SR EL O AT B, FFaR
W BRI EEEETE 0.10 s RIS 2 0.20 s if
KBRS, (A2 ERTE ELREEAE 0.06 s BRI T Bk
FOMEERE, FHRmE; SAF.OAHEEE 0.08 s B
RER KA, SERHER A T R T SRR O A
B, FFURIE

SRERIE B AR oK B AE A2 A M5 0.08 s B
KB, 7R AT R THEOKFHE, il
1%z 8h B3 fieJe T oy B 5 - i 5 R BR A A, (H
HLONE A HLIE £ T Karhana ops.

3)h iz 8 bR R AR S HL

1P 3 Hpoa] WLk R 7 e I HUBE (] TR 5 By R
DI AN A, FRTE EEE R T B O R
UL, BTRRKF R T B R EL LKL, RAR
IR BB B R R, 22 0.04 s N A 0.41
m/s, (B ACE O KPR REAE 7 A AT R 0.06 s
RT BRI

O KTk AR
W AR YR TS E AR

1 1 1 Al

};:eew&&%@z T
4«10-
o gt
& o
= 4F
w 2
0
-2 LO8

0.04

0.08 012 016 020

B} /s
E3 KEEIHARSE

BTG A AL WG BT, B iR
OIKFHETE 0.08 s BHE SIS 2.04 m/s, BHRE AR
FLHETE 0.04 s C2IF(E, % 0.12 s BPJEAUEE 1.69
m/s, BPREC KT B A SR O A R T
0.08 s JriAFIIE(H 2.36 m/s, SRJF FI%, % 0.16s BfK
A -0.03 m/s, T EHACEE O U AR T G
(WK, SR BEAE 0.16 s J5HFIR T,
FIETER S FHE B ARG 3 3] 1.44 m/s,

HYEROK - 0.02 s JGIFUREHI K, Z4Eki
FHHEFIEAE 10.88 m/s; AYERA B AL LI A 5 0
{H 13.64 m/s; FYERIETTHEELE 0.02 s Hif 2 E{E 5 T
BT, EAERHFERA G 8.24 m/s,

EHRECO KO BEELE 0.08 s I IAFIEAE, 5 t[E
APHTER AP SR FF R KT B R E K3, FFhn
B BRECARE EEEEETE 0.12 s BHE SE(E, (B4
SR 2RI M 0.02 s JFEIR T BHAT.OFEE
B, RO ; BRI AR 0.08 s Bk F]
KAE, THEYER G EEEILE 0.04 s IR &IHA R T Bk
FOAHE, JFEINEE,

TRAEEFE 0.08 s B EO/K PR B oKl (A
TEZE B HUSHH LT 0.06 s S BRK P8 B KT 514k
FOACERE, ten] Wk RAE L BEA i sk
] mE
2.2 g

WL 3 #4028 B3 7E A2 IR Hi R (] B A O 2
M BTE, AT AR 3h 51 th A B b A
T Je T B B B R B O e R 1T R B S R o
O R, iR R BILE 0.10~0.12 s, UBEIAIEHEIA



55 4 1]

SREHASE . IS T RYBRIERE BRI I B B By A Ot BE S5 s bR B AT 119

FEERIE A AR EZ IR ; Karhana ops BHAH
OIKPR B LT ok AR AR, H ] Karhana ops
e Je 1B B Ei O s SR A, AR TR AR R AE 0.08 s
A ECo /KO SR TR B B KL, AP A2 I3 1 s 200 1R B
T 0.06 s FERACFHEE R T A S OoKPHEE, W]
TRARTEBL I BBl B, OB,
I AT LA BROK T BE 1S T B A d KO A R TR
BT ) B 5 55, AR T G R A%

TSGR IR K T 8B A B A Lok OT R
KB KA IR K T SRS OO, JF7EREK
AR R, RIS R R B, Bk
T E B Karhana ops AR KEETE BOP NI (E , 76
0.10s F1 0.20 s ZeAy, TsKEAH —IRAE 0.12 s, A
BHUWNTERSE I BE N B8 S & 07, A R s A,
Bl A SR Bl S B, A AR B IR 1 3
AL IKTM, FrLl Karhana ops FIEKEFIEAY B KT .0
e FLH R Y P (R, TSR AR T A TA S A R i o
S S ARG I S e DRI AT R AR B e, i
BV S 42 TG 3 3 S A T B A BRI 408 B B o R S 4
1 E BV RS I EOAR ISR S R R

AW G T B R E G 3R THER G
HE R RIS, U B ER G KT S R E
B HERIREIAIR . Karhana ops 42 0.06 s, K&
0.08s, 5KMAE 0.04s, B3 Kz fEmE M
T A0 233597 B 08 P A 2 A

ZEEPNA, 230 61 s v A A 2 4
AT, SRR R R 5
Ho“ffge” 1ok, fEmSE A B XU, K
TREIE AR HEDSZ 1, Pk shae R JRE
FHFAYER 1", A 50 100 1ok B A o0 2 1 KOF
LIRS, B TS, IR ER I R AT
e Ja T OCHE

X 3 RAIBHMEARSEG T I, 3
Pz ) BAE SR LK EEIE(E TR 1.99 mis,
BARTE O BN 175 m/s, BIRE.OA
N 242 mis, HEROKFEBEE(EDN 11.16 m/s, HyEkE
BV 7.96 m/s, HERGHEH 13.68 m/s, 1
T ETE 13.68 m/s.

By BROK OV 5 TR O A 04 2 BRSO
(=-0.88, P<0.01), RPESER/KF-HEWEEBA, FTH
BRSO BYEREE B S AR R (A 2 B
K (=-0.74, P<0.10), HIETERE FLH O, HiBk
B R BERRA N AEROKOT- RS SRR R I
IEAHSE(=0.97, P<0.001), RIATER 106 (K P 34
XPEER () B KA S RE B A DE MR

PR TR I BRIz 8l 01, ZEAb PR3
RSP IR, e B T B A
DUT, PR R ATER I TR, T 3 B
BT BR I TR o i T AT =R
HOMETER AT B R R K™Y, BT LA R
BYBR TR X s Bl ST W 1R o

3 g

132 3 57 22 1025 % ) 0 0o R 1 o o o
B RTHRE I, AR TR S AT ik
RUPHE T

2) P VAR 0 T A A P PRI A 2
TUE, BUUIZEIH BEA T OB R, S oA .

3SR L9 35 5 7KV PR P G 2 7 A
K, BN rf S AL B T R 5K R 2R
TEBFRE P TR AR OUR . KRR

4)iZ 3 AR5 I B B R OK - 4k A
FERIE(E R IEAR G, PRI S L BEm A A G, SEk
R I

S % 3k

[1] A28, BB AT A LPP B BAR & 4 09 B ) R4S
KB ARG R[D]. . LFKRF RF, 2001.
[2] KiR&, BA2-F. 3 5 F e EIRAE IRB A 209 57
R[] L AHE FrRFIR, 2003(3): 105-106.

[3] XA, WREHHAHEM]. LK. ARKE H
#AE, 1999: 487-500.

[4] M, BEH. BREE M AR ES DA
RE 5A%, 2000, 21(3): 39-42.

[5] TkE, FE. FRBERERRL G LD A F
ST EARE FERF I, 2006, 18(2): 76-78.
[6] F#9. AR 2 AKN BT L =L
FREASH]. ATRE KF PR, 2004, 27(5): 625-627
(7] £, R4, 2RI, F. HLERRAFES T
BRI F BRI AR G LW N F o). AKEFRXF
F3R, 2007, 30(2): 404-406.

[8] A%, HE. KB F FHEHRMEFEHRH
wE A AR TS EeiE s F oM. RE FH,
2010, 17(2): 108-114.

[9] WK 3k, mERSHH AR L L ¥ @B TR
AR A A FAHSTRT]. |42, 1999(6): 20-24.
[10] %R, RBIF> L TFHRFEFHRET s F
HBR Z Ui FHM[D]. v dwITERE,
2008: 27-28

oty



