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Composite Usage at K2 SportsComposite Usage at K2 Sports

Types of ProductsTypes of Products
Types of Composites for EachTypes of Composites for Each
Design DriversDesign Drivers
Material Selection ConsiderationsMaterial Selection Considerations
ExamplesExamples



SkisSkis
SkisSkis
Type of CompositeType of Composite

–– Wet Lay up Glass and Carbon EpoxyWet Lay up Glass and Carbon Epoxy
Di functional epoxy with amine curing agentDi functional epoxy with amine curing agent
Woven, nonWoven, non--woven, stitched woven, stitched uniuni and braided glass and carbonand braided glass and carbon
Process:  Wet Lay up Compression MoldingProcess:  Wet Lay up Compression Molding

Design DriversDesign Drivers
–– Stiffness and geometry drivenStiffness and geometry driven
–– Manufacturing drivenManufacturing driven
–– Cost drivenCost driven
–– Failures typically driven by:Failures typically driven by:

Bond FailuresBond Failures
Imperfections in structureImperfections in structure

Material Selection DriversMaterial Selection Drivers
–– CostCost
–– Bonding Bonding –– Must join many dissimilar materialsMust join many dissimilar materials
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SkisSkis
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SkisSkis



SkisSkis



BraidingBraiding



BraidingBraiding



SkisSkis



SkisSkis



SkisSkis



MoldingMolding



SnowboardsSnowboards
SnowboardsSnowboards
Type of CompositeType of Composite

–– Wet Lay up Glass and Carbon EpoxyWet Lay up Glass and Carbon Epoxy
Di functional epoxy with amine curing agentDi functional epoxy with amine curing agent
Woven, nonWoven, non--woven, stitched woven, stitched uniuni and braided glass and carbonand braided glass and carbon
Process:  Wet La yup compression moldingProcess:  Wet La yup compression molding

Design DriversDesign Drivers
–– Stiffness and geometry drivenStiffness and geometry driven
–– Manufacturing drivenManufacturing driven
–– Cost drivenCost driven
–– Some weight considerationsSome weight considerations
–– Failures typically driven by:Failures typically driven by:

Core FailuresCore Failures
Imperfections in structureImperfections in structure
Bond FailuresBond Failures

Material Selection DriversMaterial Selection Drivers
–– CostCost
–– WeightWeight
–– Bonding Bonding –– Must join many dissimilar materialsMust join many dissimilar materials



SnowboadSnowboad BindingsBindings

Snowboard BindingsSnowboard Bindings
Type of CompositeType of Composite
–– Injection molded glass nylonInjection molded glass nylon

Design DriversDesign Drivers
–– Shape Shape –– complexcomplex
–– StrengthStrength
–– WeightWeight
–– CostCost

Material Selection DriversMaterial Selection Drivers
–– StrengthStrength
–– Low temp. high rate loadingsLow temp. high rate loadings
–– Complex shapesComplex shapes
–– CostCost



Inline SkatesInline Skates

Price Point SkatesPrice Point Skates
ComponentsComponents
–– FrameFrame
–– BaseBase

Type of CompositeType of Composite
–– Injection molded Glass/PP Injection molded Glass/PP 

and Glass/Nylonand Glass/Nylon
Design DriversDesign Drivers
–– StiffnessStiffness
–– StrengthStrength
–– GeometryGeometry
–– CostCost



Inline SkatesInline Skates

Performance SkatesPerformance Skates
ComponentsComponents
–– BaseBase
–– CuffCuff

Type of CompositeType of Composite
–– Wet Layup or Wet Layup or PrepregPrepreg 

Glass and CarbonGlass and Carbon
–– Process:  Vacuum bag Process:  Vacuum bag 

hand layup over male toolhand layup over male tool
Design DriversDesign Drivers
–– WeightWeight
–– StiffnessStiffness
–– GeometryGeometry
–– StrengthStrength



Nordic SkisNordic Skis
Nordic SkisNordic Skis
Type of CompositeType of Composite

–– Wet Lay up Glass and Carbon Wet Lay up Glass and Carbon 
EpoxyEpoxy

Di functional epoxy with amine Di functional epoxy with amine 
curing agentcuring agent
Woven, nonWoven, non--woven, stitched woven, stitched uniuni 
and braided glass and carbonand braided glass and carbon

Design DriversDesign Drivers
–– WeightWeight
–– Stiffness and geometry drivenStiffness and geometry driven
–– Manufacturing drivenManufacturing driven
–– Cost drivenCost driven

Material Selection DriversMaterial Selection Drivers
–– WeightWeight
–– CostCost
–– Bonding Bonding –– Must join many Must join many 

dissimilar materialsdissimilar materials



Nordic Ski PolesNordic Ski Poles

Nordic Ski PolesNordic Ski Poles
Type of CompositeType of Composite
–– PrepregPrepreg Carbon and Glass Carbon and Glass 

EpoxyEpoxy
–– Wet processing carbon and Wet processing carbon and 

glass epoxyglass epoxy

Design DriversDesign Drivers
–– StiffnessStiffness
–– WeightWeight
–– Strength must meet a Strength must meet a 

minimum criteriaminimum criteria
–– CostCost



Nordic Ski PolesNordic Ski Poles

Nordic Ski PolesNordic Ski Poles
Type of CompositeType of Composite
–– PrepregPrepreg Carbon and Glass Carbon and Glass 

EpoxyEpoxy
–– Wet processing carbon and Wet processing carbon and 

glass epoxyglass epoxy
Design DriversDesign Drivers
–– StiffnessStiffness
–– WeightWeight
–– Strength must meet a Strength must meet a 

minimum criteriaminimum criteria
–– CostCost

Material Selection DriversMaterial Selection Drivers
–– ProcessingProcessing



Nordic Ski PolesNordic Ski Poles

Nordic Ski PolesNordic Ski Poles
PrepregPrepreg ConstructionConstruction
Design DriversDesign Drivers
–– StiffnessStiffness
–– WeightWeight
–– Strength must meet a Strength must meet a 

minimum minimum criteriumcriterium
–– CostCost

Process is table rolling of Process is table rolling of 
prepregprepreg similar to golf similar to golf 
shafts.shafts.

Stiffness/Weight Stiffness/Weight 
ConsiderationsConsiderations
–– Most material is Most material is 

longitudinallongitudinal
–– Minimal material in hoop Minimal material in hoop 

direction (10%)direction (10%)
–– Weight drives a very thin Weight drives a very thin 

structurestructure
–– Cost and Export Cost and Export regsregs make make 

higher modulus fibers higher modulus fibers 
difficult.difficult.

StrengthStrength
–– Tested after the other Tested after the other 

criteria are met to ensure a criteria are met to ensure a 
minimum levelminimum level



Nordic Ski PolesNordic Ski Poles

Nordic Ski PolesNordic Ski Poles
Wet Layup ConstructionWet Layup Construction
Design DriversDesign Drivers
–– CostCost
–– StiffnessStiffness
–– WeightWeight
–– Strength must meet a Strength must meet a 

minimum criteriaminimum criteria
Process is a wet bath Process is a wet bath 
impregnation process.impregnation process.
This is a processing This is a processing 
driven itemdriven item

Construction Construction 
ConsiderationsConsiderations
–– Most material is Most material is 

longitudinallongitudinal
–– Minimal material in hoop Minimal material in hoop 

direction (10%)direction (10%)
–– Thicker structure than Thicker structure than 

prepregprepreg shaftsshafts
–– Processing nuances are Processing nuances are 

trickytricky
StrengthStrength
–– Tested after the other Tested after the other 

criteria are met to ensure a criteria are met to ensure a 
minimum levelminimum level



Nordic Ski BootsNordic Ski Boots

Nordic Ski Boots Nordic Ski Boots –– External partsExternal parts
Type of CompositeType of Composite
–– Wet Lay up Glass and Carbon EpoxyWet Lay up Glass and Carbon Epoxy

Design DriversDesign Drivers
–– GeometryGeometry
–– StiffnessStiffness
–– WeightWeight
–– JointsJoints

Material Selection DriversMaterial Selection Drivers
–– Stiffness to weightStiffness to weight
–– ProcessingProcessing



Nordic Ski BootsNordic Ski Boots



Nordic Ski BootsNordic Ski Boots

Nordic Ski Boots Nordic Ski Boots –– InternalInternal
Type of CompositeType of Composite
–– Glass or carbon epoxy sheet die cutGlass or carbon epoxy sheet die cut

Design DriversDesign Drivers
–– StiffnessStiffness
–– WeightWeight
–– CostCost

Material Selection DriversMaterial Selection Drivers
–– StiffnessStiffness
–– CostCost



SnowshoesSnowshoes

SnowshoesSnowshoes
Type of CompositeType of Composite
–– Thermoplastic coated Thermoplastic coated 

fabricfabric

Design DriversDesign Drivers
–– Tear StrengthTear Strength
–– Hole Pullout StrengthHole Pullout Strength
–– AbrasionAbrasion
–– Low Temp PropertiesLow Temp Properties
–– DecorationDecoration
–– CostCost



ConclusionConclusion

Types of CompositesTypes of Composites
–– Pre Pre pregpreg Glass and Glass and 

Carbon EpoxyCarbon Epoxy
–– Wet Layup Glass and Wet Layup Glass and 

Carbon EpoxyCarbon Epoxy
–– Injection molded Injection molded 

thermoplasticthermoplastic
–– Coated FabricsCoated Fabrics

Overall DriversOverall Drivers
–– CostCost
–– ManufacturingManufacturing
–– StiffnessStiffness
–– WeightWeight
–– StrengthStrength
–– Tooling Cost and Tooling Cost and 

FlexibilityFlexibility



ConclusionConclusion

Types of CompositesTypes of Composites
–– PrepregPrepreg Glass and Glass and 

Carbon EpoxyCarbon Epoxy
–– Wet Layup Glass and Wet Layup Glass and 

Carbon EpoxyCarbon Epoxy
–– Injection molded Injection molded 

thermoplasticthermoplastic
–– Coated FabricsCoated Fabrics

ProductsProducts
–– SkisSkis
–– SnowboardsSnowboards
–– Snowboard BindingsSnowboard Bindings
–– Inline SkatesInline Skates
–– Nordic SkisNordic Skis
–– Nordic Ski PolesNordic Ski Poles
–– Nordic Ski BootsNordic Ski Boots
–– SnowshoesSnowshoes



Future DirectionsFuture Directions

The natural and eco element is gaining The natural and eco element is gaining 
momentum.momentum.
RecyclingRecycling
Natural CompositesNatural Composites
Cost/Processing issues may gain more Cost/Processing issues may gain more 
importanceimportance



DiscussionDiscussion

Questions, comments and discussionQuestions, comments and discussion
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