Sumitomo Rubber Industries Sports Development Center

Golf & Tennis Science Center
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The Golf Science Center is a facility for Scientific analysis of our Golf related products. We develop our products using our advanced technologies.

We are continuously putting our effort to research on "Flight performance" "Forgiveness of golf club" while validating our engineering leveraging
robot test and player test with various players from Top pro to amateur. Test result have piled up enormously as the data and it has been made use

of via Science Center's capabilities feedback to R&D team.
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Measurement and Environment in Golf Science Center

FARA=RICRTITIIA N A= T ) -V EENBERENTEY, CEEFLIKRDHETHRBICEIL AT AR FIHETT

The test course features replicated fairway, bunkers, and greens, allowing various type of test under multiple realistic conditions.
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Bunkers are set up for each of
several types of sand used in
common golf course bunkers.
Different type of clubs are
tested , especially for wedges,
different type of conditions are
replicated.
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Greens are set up for each of
several types of lawns used in
common golf course. Test for

Putters and Golf balls, different
type of conditions are replicated.

The fairway is approximately 400 yards long. On both ends of fairway, there are swing robots in
booths. Available for test under a variety of conditions.
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A Full Complement of Measurement Systems
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The Center makes full use of the latest digital equipment combined with human testing with actual golfers to acquire high-precision data.
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Swing machines
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Golfer swing measurement
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In order to develop the ideal clubs and balls, testing is
performed on various types of golfers.
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Speed and angle measurement by use of laser
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A laser system is used to accurately measure factors such as head

speed immediately before impact, initial ball speed immediately
after impact, launch angle, and lateral deflection angle.
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Swing machines are used to make measurements and provide comprehensive analysis and
evaluation of everything from flight distance to ball deformation, impact sound, and feel.
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High-precision ultra ball launcher flight performance measurement
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Putting measurement
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Measurements include head path and behavior at point of
impact.
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Flight trajectory measurement
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A Doppler radar is used to track the ball from launch to landing,
measuring spin, landing speed, angle, etc.

The high-precision ultra ball launcher allows initial conditions to be accurately determined, allowing
measurement of flight performance and aerody r

for use in dimple design.
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Outdoor testing
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Tests are in an envir
to that of an actual golf course.

and conditions similar
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3D wind direction and speed measurement
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Wind speed is measured in 3D: headwind/tailwind, crosswind, and

ascending or descending air current. This allows highly precise data
to be acquired on the ball’s flight distance and flight trajectory.
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Clubs and balls are checked to ensure that they conform to COR regulation, groove regulation,
ball’s initial velocity, and spherical symmetry regulation. Furthermore, we verify that they
conform to both golf rule regulations and to our own internal quality standards such as durability.
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Superior Evaluation Technologies
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The vast quantities of high-precision measurement data retrieved are analyzed and synthesized using Sumitomo Rubber Industries simulation
technology to aid in verification, assessment of design objectives, and the pursuit of new technologies that will further advance our products.

/ N

277 BH% Club development AL JERW|
Swing analysis
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Sound at impact is analyzed in
pursuit of a sound that will appeal
to most golfers.

Various types of golf swings are analyzed and
categorized in patterns to help promote
development of products that allow all golfers
to maximize their performance.
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Swing type analysis
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Clubs are measured and evaluated based on a variety of criteria,
il i path and ior at point of impact and attack angle.

Distortion to the club shaft during the swing is measured and evaluated
to achieve the optimum rigidity distribution.
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Quantitative evaluation of impact feel
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Measurement of in-flight ball behavior
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Impact force measurement
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The force transferred to the ball at point of impact is

measured under uniform conditions, and these data
are used in evaluating impact feel and other factors.
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A trajectory tracking system is used to measure

and evaluate ball spin and other factors during
flight, contributing to improved dimple design.
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The force transferred at point of impact is

evaluated in 3D to help determine the optimum
ball firmness and impact feel.
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Golfer’s swing motions are analyzed using eight
cameras and optimum values are determined. This
provides helpful information in club development.
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From precision evaluation to
product development
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Our products, born of world-class evaluation technologies and evaluation systems along
with an unwavering spirit of inquiry into quality in golf equipment, continue to deliver a
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I, Initial velocity
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A ball’s initial velocity is determined mainly by the club’s head speed: the faster the head speed,

the greater the flight distance. However, regulations require that initial velocity fall within a
certain range.
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A ball in flight exhibits backspin, which is determined mainly by the loft of the clubhead.

Backspin is indispensable for generating lift. On a driver shot, however, excessive spin may
cause blow up.
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The ball’s launch angle is determined mainly by the clubhead loft and the swing path. The optimum

launch angle to hi maximum di on the head speed generated by the golfer’s
particular swing. For the average golfer, however, it tends to be too low.
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(Spin) " (In flight)

3 (Initial velocity)
#TH A (Launch angle)




Tennis Science Center
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The Tennis Science Center is a facility for Scientific analysis of our Tennis products. We develop our products using our advanced technologies.

We are continuously putting our effort to research on "Easiness to hit a ball" "Better control” while validating our engineering leveraging robot
test and player test with various players from Top pro to amateur. Test result have piled up enormously as the data and it has been made use of

via Science Center's capabilities feedback to R&D team.
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Measurement and System in Tennis Science Center
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The Tennis Science Center is equipped with tennis courts lined with DecoTurf, which is used in international tournaments, as well as swing
machines and ballistic measuring equipment to conduct practical tests.
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It measures the ball in flight from
launch to fall, and measures the
spin rate, velocity and angle.
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X In order to develop the ideal
Not to mention the distance performance, we evaluate and analys total performance of Golf balls. & & s racket and tennis ball, we

Our analysis is able to quantify diffrent type of measurement such as golf ball behavior in i == H conduct tests with players.
deformation, feeling against ball hitting sound. [
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Facility introduction
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The Sports Development Center consists of Ichijima Golf Ball factory , and Golf & Tennis Science Center. Within the premises of Science Center,
we have Technology Service Labs, Seminar rooms, and Tester's Lounge.
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Equipped with indoor driving ranges, club tuning facilities, and other services, the technology
service labs provide optimum club fitting and tuning.
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Seminar rooms are used for visitor
information sessions, employee
1 training, etc.
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The Ichijima Factory, which commenced operations in 1996, is tasked with golf ball development
and production. The factory’s products are used by golfers around the world.
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Briefing test/measurement result for testers in the lounge.
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Access Map
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SUMITOMO RUBBER INDUSTRIES, LTD.
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TEL.0795(85) 2111 FAX.0795(85) 2022
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Sports Development Center
Golf & Tennis Science Center
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5 Kajiwara, Ichijima-cho, Tamba, Hyogo 669-4323 Japan
TEL.0795 (85) 2111 FAX.0795 (85) 2022
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URL.https://sports.dunlop.co.jp/about/science_center.html
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