Interdisciplinairy & Integrated R&D for Sport Surfaces

Biomedical & Sport Surface Measurement Equipment

Frans G.M. Kokkeler
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Measurement equipment for
grass surfaces and foundations

Objectives of the grass measurement equipment:

correlation with player perception

reproducible results

simulation of player movement

The results are used to develop better artificial grass systems
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What to measure?

e linear friction / grip

e rotational friction / fixation

e shock absorption
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Subjective feelings = objective data

Interactie veld <=> Meetapparatuur Interactie veld <=> gebruiker

theorie

frequentie (Hz) frequentie (Hz)
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Linear friction / grip tester

jpitie for_____
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Typical output linear friction / grip

Friction force F / Normal force Fy

Friction coefficient (F _/F,)

max

Note: F,, is resultant of friction and grip
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Rotational friction / fixation tester
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Typical output rotational friction

Friction torque T [Nm]

Kuus ankoski kunstgras indoor ,19-09-2002 ,6 [rpm] , Fn=190 [N] ,Adidas Blades Fr‘ torque TW/Norm‘ force FN [Nm/N]
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Shock absorption tester
A= _

www.sportandleisure.n/




Principle of operation

o excitator generates dynamic force via lower construction into
field

o force sensor registers force input
e accelerometer registers reaction of the field
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characteristic response-diagram (x/F) of the field
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Use of test results

e correlation with player experiences
o correlation with other testing equipment
e comparison of different fields

o determining influences of field construction components

e design rules for better artificial grass and field construction
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Stability

Virtual Reality

Stability

Shoe Friction

Stumble Recover Strategy

Energy Consumption
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Movement

Real Time Movement

Muscle Activity

Joint Moments

Forces
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