IBSDLvAISHaASAaISNLBMAQSIvQITDO twusaualu

WaUdINIBUILSINONISTUNUSIDUNUDUTIfaninuid

o (4 = o/ 4 ara §1,2%
WEel Usunsne, w.u. 2.2.AaeransaaslsUnng”
30 Alenausna, w.u. 2.2.AagranseaslsUand'

a Q‘ 1 a o
YeuANA dannmy wse.2

v

a o o g2

LA YYIYINNIEU

neAws Buase?

mevfasranseeslsUang Aazunnemans Tsneuta unierdewiiiunsisay nzamwamuns Ussmelne
ANEINGIAENSNISAN PNBINTAINNTINETY nFemNmIUAT Ysemelne

HFnsie, Blaa: mason@nmu.ac.th

Vajira Med J. 2020; 64(3) : 181-92

http://dx.doi.org/10.14456/vmj.2020.xx

UNANED

agUszasd: WeAnwiwazileuiiisunavesiiduusidousinseunn (impact force) uavnisduasiiiou
(vibration) MUsnamuduldinuia Wegansenuvesgninuiaiianuuansieiu

Fedunsade: Weseadsrigninudaslusifiviruslivula 32 wasdedunii Sraesnsdsignunuia
Tngrfnuagansznu 4 sumis T8un dumistanarandilel (center) duvianiofanataniilel
(above center) sunislaRnataniilyl (below center) wassunusdrsfsnarsniilel (off-axis)
Tnefnmuwesiaussiidwldinuda anduiusinssindilauminisduaviiieulagld Fourier
transform wWaguussnszindunnud vnsSeudisunsinssyuasainud ssuinsnsalaglaifngh

FUUTI wagAnfIduusang 3 JUluy Miundsigninuiiansenuntldunnsneiu

wan133de: WeRgniisumidsRunaneilsl wuiwishduuseia 3 oin asnsnanmsduaniioulfrduemudi 3
otafliudndnmeada InefduusuunszatanInantInaumudfl 3 91 191.7 + 2.6 §5nd
W 1729 + 28 504 (p = 0.001) FuussgULUUNSRENIsIARTAAUALAT 3 1 1768 + 4.4 B30
(p = 0.005) LLazéhsﬁ"UngﬂLLUUGTwuaummmammﬂf?iummﬁﬁ 3191 178.8 + 3.8 18309 (p = 0.011)
‘Luﬁumzﬁmsaﬁﬁumﬂﬁuﬁu Tanaldunnaneiueg9ldudrAgn1eads UBNNHNUIITUSS
fanugUuuuliansnsnanusnssyinlglinasidiumden

A3U: MFULTMIUUUNTEAN 81957 wagfmuau aunsnannsauasiiouluaduaudd 3 WaRgnifumus

Y

Ténananantinlel

AEARY: MUy, nsduauiien, Iansenuan, auduldinuia




Vajira Medical Journal: Journal of Urban Medicine Original articles

The Effect of Damper on Tennis Racket Handle Impact
Force after Ball Impaction

Mason Porramatikul, MD."*

Thiti Meeopartmongkon, MD.
Boonsakdi Lorpipatana Ph.D.B.S.?
Chalerm Chaiwatcharaporn Ed.D.”

Tossaporn Yimlamai Ph.D.?
! Department of orthopedics, Faculty of medicine, Vajira hospital, Navamindradhiraj University, Bangkok, Thailand
* Faculty of sport science, Chulalongkorn University, Bangkok, Thailand
* Corresponding author, e-mail address: mason@nmu.ac.th
Vajira Med J. 2020; 64(3) : 181-92
http://dx.doi.org/10.14456/vmj.2020.xx

Abstract

Objective: To compare the peak force and vibration at tennis racket grip between different dampers
and different tennis ball impact locations.

Methods: The peak force and vibration was measured at tennis rackets grips between 4 different
damping conditions which were no damper, button damper, rubber band damper and worm
damper. Tennis balls were served using a tennis strike-simulating machine with speed 32m/s.
The peak force were recorded from a wireless force transducer attached to the grip during
four locations on string bed: center, above center, below center, and off-axis. Vibration was
calculated form time domian using Fourier transform.

Results: At a below center impact location, the button damper yielded a 10% reduction in some
harmonic of the racket’s vibration from 191.7 £ 2.6 Hz to 172.9 + 2.8 Hz (p =0.001), the rubber
band damper yielded a 8% reduction from 191.7 + 2.6 Hz to 176.8 £ 4.4 Hz (p = 0.005),
whereas the worm damper yielded a 7% reduction from 191.7 £ 2.6 Hz to 178.8 + 3.8 Hz
(p = 0.011). No significant effect of damper types on the vibration with the others impacts
location. These dampers did not reduce the impact force at the grip regardless of the location.

Conclusion: Damper reduced the racket’s vibration when the ball impacts a below center position.

Keywords: damper, vibration, peak force, ball impact location, tennis racket handle
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Tiananewhlel (o = 0.683, 0.682 waz 0.520 AuERU)
viotheRenanawihlsl (p = 0.900, 0.796 uae 0.062 Fuasiy)
A

ERRED)
miTeiiduntsnaaeaiieguatesiadunseis
3 JUMUY (WUUNTEAN WUUEN9SR WazLUUAInUeL)
Tundvesnisanusanszunnuazsduazifieudidudy
nanfign Tnetufusmafetuusnilénisuiediidnign
Areasgind1en1sdsminuilaluaniuniselass
fnsmuauiiadesiisfionsdsuareusanszsiivina
sudulilag Aueuatinvedldl vilewoudy usifweady
arisamvthlal dnwagmsdl (stroke) Innsznugnuumihlil
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vilavesgnuea msnnaewiiluresnszaniitelslliiiussan
sumu uenantusseanuuumanaaesnelianiumsal
iluseDomudindnin AemsAviuinadhsafsnanavihls]
aitrinsndilsinefiAdenfnynavessiduuss Tunsd

«:4' P )

PYn19neanaentn liunney

9

(e TaFiA!S J Peak force

n1sfndaduussliladanannusainszunnggn

(peak force) fiusnmuiusuldognadivadfynisadn
(p>0.05) iawlsutunnziildldfinsdunsdladinegd
Adumidlafanu lag peak force gafigniisiumi
T199aRsnanamiinlel (Off-axis) uagiigaiisumia
TsqnRsnansmilal (below center) aonadosfiuamiise
9 Henning 11T 1992 Ainuin 9anszmugnuuulsings
Waudnans (off-axis) Aausanseyhiiuinadeiionnai
nnsznugnnatmtilif denisidnduusdaianunsaan
wsanszunngegald gIdeAndndumnwsiziaduuss
flunaditesunn (5-20¢) wewieurulfinuila (300)
Foililiannsngaduusnszunnlduinwefiasiiiy

AMULANA19DE LT N19AD

msduaeziiay (Vibration)
\iold Fourier transform yAAAUANDNANTY
Aolsd wulunisiignishumidlayafananaildiu

o
v o g

fduusans 3 JULUUANINsAAnAAUATIAT 3 ldpgns
dudrdgyneats lagdidulssguuuunsegauanunse
anlé 191859 (91 191.7 + 2.6 1550100 172.9 + 2.8 1§509)
viveanlUliUszinaseraz 10 (p =0.001), Fdulssguuuy
geinanunsoaala 15 183nd (10 191.7 + 2.6 18309
Ju 176.8 + 4.4 185nd) v3eanldlduszanaiosas 8
(p =0.005) uagiduusaguuuuimuauauisnanle
1318504 (370 191.7 £ 2.6 18509 1T 178.8 + 3.8 1§5nd)
vizeanlUldUszanas Sewaz 7 (p = 0.011) Fadalsiaed
qwu%é’]’a%ﬂmwummLmﬂamﬁuméffg%’mmmmEJEULLUU
Tumsasmsduasiiowsnieu uazdlenSouiium e
lunsanadumuiisegseninafduusets 3 Uuuy

o w

Tdnuanuwanaaiuegelivedfynieada

<

navesduLIIRansEuTuT NS UTNERgnuTla

failnanimaaosaenndesiunisAnuivos
Nicholas Timme Tud 2009 finudrfaduussansn
annsduaziiiouldlulfinudaniinsduasifiouves
Wunhliiu1e3Uuuu (mode shape)®” uagnsAnwves
Mariam A. A. Ameer Tud 2015 finuinidunsstioan
myoelectric activity U89 wrist extensor muscle
anglunguinimulaUszaunisaifios (1-2 9) wihiy’

dmiunsignisumiedu lidnasdudums
goananaviilel, wllegafsnanamthlsl viedhegafanany
sirliundduiseis 3 suuuy dldheaansduanito
TaegaiitydAn19ans

ag19lsfinny uiTedaddivedinaluisesves

U = v %4

frdadalsl (clamp) Gansisheieseadsgnimuia
SalusiRiviusneeuids 450 sou/anit duduilazdos
fasudulidoudraudu (rgid) welalilsivgavms
3oy Fdlunsfmuiavesinmuia fidifloasd
AnuBanguuszanamils dawalvinisldfioddnalel
muﬁmfu%agiumw semi-rigid %39 semi-clamp whﬁgu
yiliusnaduddnsadeulnldsedunis fuald
wadign lasdldinullassiinnisnevausadananuay
JULUU (mode shape) fulun1ie rigid clamp vz
srasdulaifimsiedoulynias Snalvinsduasiouwansariu

G

MsnnaBIENUT UL UUNTEaN SULUY
g19¥n uargULUUfMUDLanNIaTIBaRNTAuATIToY
vnRduANLETUSnaduduldegaiTed Ayvneadn
dlodidunisldganenatamitlal (below center)
drunisifidiundsdunudnfaduusets 3 JUuuy
liianansnannisduaziiiouls

Fduuseia 3 sUsuullanansnanusInsevingeanle
(peak force) l@liinasidunsifidunislag Ay
agslsfinumduusefdadugunsaliitinmuiaionldsu
othaunsvate ludiazieuselevddunisanides
FUNIY N1TAIVANTANINGNUBS NTBAIUIANAUNY
YuzFigninu G'fmfuﬂmufluﬁawamméffssﬁuLLiﬁasTam

< o A = a a
WudadenarsAnunaLay
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