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Objectives

• To Propose a methodology….which led to….

• Establish desirable structural characteristics
• Material level testing
• Component level testing
• Mock Field testing

• Design and manufacture boards

• Testing of boards to prove the methodology
• Local testing of boards
• Mock Field testing
• Subjective field testing
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Propose Methodology
• Automotive industry

~1960

~2000

Now

• Many Resources
• Time
• Money

• Things have changed
• Hardware
• Software
• Cloud computing

• SMEs should be using this!

£
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Propose Methodology
• Automotive Industry

• CAD led design not necessary

• Ply-Books are generated instead of 
‘CAD’

• Prototypes are build instead of 
‘Tooling’

• Same benefits
• Quicker to market
• Better products

• For CAE to be successful
• Material properties must be 

understood
• Desirable structural 

characteristics must be 
understood

~Now

Future
?

• Composite Industry Example
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Establish material properties

• Micromechanical v Macromechanical

V
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Establish material properties

• Tensile Testing: E722, 3k, 2x2 twill 205g/m2

• Young’s Modulus in Longitudinal direction
• Young’s Modulus in Lateral direction
• Poisson’s Ratio
• Allowable longitudinal stress in tension
• Allowable lateral stress in tension
• In-Plane shear modulus

• Flexural Properties: E722, 3k, 2x2 twill 205g/m2

• Flexural stiffness
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Establish material properties

• Compressive properties: E722, 3k, 2x2 twill 205g/m2

• Longitudinal compressive strength
• Lateral compressive strength

• Interlanimar shear strength: E722, 3k, 2x2 twill 205g/m2

• Interlaminar shear strength
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Establish material properties

• Correlation using vibration testing

Poor correlation – Material properties needed scaling!
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Establish material properties

• Correlation using vibration testing

• Expensive material testing resulted in poor correlation
• Not Necessary?

• Correlation is possible with scaled results?
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Establish desirable structural characteristics 

• Construction of the board

• Previous Research



Kelvin Lake – kelvin.lake@uwtsd.ac.uk

Establish desirable structural characteristics 

• Previous Research
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Establish desirable structural characteristics 
• Component Level Testing: Bending Centre Section

Bending stiffness arrangement for sections 2 and 3 (28)
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Establish desirable structural characteristics 
• Component Level Testing: Bending Tip Sections

Bending stiffness arrangement for sections 1 and 4 (28)



Kelvin Lake – kelvin.lake@uwtsd.ac.uk

Establish desirable structural characteristics 
• Component Level Testing: Torsion (Centre & Tip)

Torsion stiffness arrangement (28)

Centre Tip
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Establish desirable structural characteristics 
• Component Level Testing: Vibration
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Establish desirable structural characteristics 
• Mock Field Testing

Mock field testing of a snowboard (117)
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Next Steps…
• Design Boards: Optimise Lay-up to get desired response

• Variables: Number of plys, Orientation of plys, Size of plys, Stacking sequence.
• Objectives: Minimise Mass
• Constraints: Static stiffness v Vibrational response

• Manufacture Boards
• Test boards using mock field testing to prove methodology….or otherwise!

V
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