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Biomechanical Analysis for the Grip-Firmness in Tennis Stroke
Production and Impact

Tsuyoshi TAKANO and Toshiaki HARA

It has been generally accepted that biomechanical analysis is an important factor in the preven-
tion of sports injuries and improvement of sports skill. In all sports in which the players use rackets,
the first problem all prospective players must address is the manner in which the racket is held.
Tennis players continually seek added power, control and a reduction in the unpleasant vibrations
produced by offcenter impacts. It is belicved that a grip-firmness on the racket at impact is one of
the most important factors in determining the effectiveness of the return and that ball control of
skilled players is significantly dependent on the level of grip pressure. In this study, a contact
pressure measurement system using electric conductive rubber sensors was developed to study the
manner of how a player can get to the ball as quickly as possible while maintaining an optimal level
of grip pressure to give control and power for the stroke. The direct linear transformation technique
was also applied to the motion analysis of the upper extremity during the forehand stroke. It was
found that skilled players hold the racket with three fingers and clasp it gently in the palm of their
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hand during strokes.
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Fig.2 Response characteristics of pressure sensor
(frequency =20 Hz)
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Fig.3 Output characteristics of pressure sensor
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Tablel Subjects (male performer)

Subject Age Skilled level
A 28 9 years
B 24 9 years
C 26 11 years
D 27 12 years
E 23 8 years
F 24 6 years

Pressure
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Fig.4 Location of pressure sensors and markers
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Fig. 5 Grip pressure characteristics during flat
forehand stroke

BAFTEL LTIy ZE0OEME FRHERS
N, &7, A7 VO IBRCTY vy 7EH
BEREEZY, Z208%, ETFTLTA 87 FO#K0.3
BEBO7 0 —AN—ZiZELALBL o1, T0O
ZEemb, AV NEZT ) v A fmb AR
2 T/NME, RIS L UHPHBOREEC L >TIry
M EERL, BERIED FICBITT 5 &5 TS
Wiz, &1, N 7AEYBIUVRT A ADHES 7
Zyv FNOFEERBRIZ, A o —r@fichiz) 7Y
v PRFRETEAAL LI TED, 1 287 Mk
Z T/NE, BHES & B ORI & o TERE LR
DHEBATT 3 2 L SHERR S Lz,
INSDBOHTDOEENS, L —FIiEIrv A
ATy CEERLUTERE23 Y ba—L
TwbEBbha, 22T H5~7DEELRICHE
BEACLE7Iy N, Py TAEYBLUATA
ADEFESBT BT v PEH OB 5 K7z
ERAB LTy v IR OEE 2R 8 Ry, 7
Ty MERHE, A be—2BfEBT AL SR
STy by FEEERIET % &5 B Ea
o= LTWwa EEbh3d, i, 41287 FOB

— 258 —



FZATTy bOWEB LT Y b o— VEI{EICBET 2 4R 2079

Forward swing / Impact
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Fig.6 Grip pressure characteristics during topspin
forehand stroke
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Fig. 7 Grip pressure characteristics during slice fore-
hand stroke
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Fig.8 Relationship between total grip pressure and
racket head speed
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Fig.9 Racket control characteristics for forehand

stroke
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Fig.10 Characteristics of joint angle for forehand
stroke
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