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BASF Composite Compression Limiter
Design, Analysis, Manufacturing and Testing

BASF Composite Technology Solutions
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Thermoset Pultrusion Process
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Pultrusion Application Targeting Compression Limiters 
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Manifold with Brass Compression 

Limiters

• Metal compression limiter inserts are used in injection molded plastic parts where a screw or fastener is needed to secure 

the part

• Some metal compression limiters incorporate complex geometry and are expensive to manufacture

• Also, depending on the design, the composite compression limiters can save an additional 10-15% mass on a system level

• These factors offer an exciting opportunity for composite compression limiters for mass and cost savings

Front Engine Cover with Brass and 

Steel Compression Limiters
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Composite Compression Limiter Potential Geometries

Machined prototype pultruded 

composite compression limiters Geometry for FEA Model to optimize 

groove design
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Test puck – overmolded PA6 with 

pultruded compression limiter

Pultruded material stripped in grooves

- Need to balance injection molded strength with pultrusion 

material strength

Prototype compression limiter geometry strength comparison – up to 4200% increase 

in strength vs baseline

Push Out Force Testing Results
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Composite Compression Finite Element Analysis Study

• Various geometries were studied in FEA to optimize groove shape for maximum pull out strength

• 2D analysis was sufficient to study groove shape and maximize strength
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Trapezoid 80.5
Degrees 2mm Fillet

Trapezoid 80.5
Degrees 1mm Fillet

Trapezoid 60 Degrees
1mm Fillet

Trapezoid 50 Degrees
1mm Fillet

Trapezoid 40 Degrees
1mm Fillet

Tee 0.75mm Fillet Oval 2:1 Aspect Ratio Serrations 1.5mm
Radius
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Overmolded Composite Finite Element Analysis Study
Example portion of study – peel force needed to separate overmolded polymer from pultrusion
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2-half horizontal grooves

Pultruded part fails in shear

• 3D FEA was also completed to study number of grooves and balance strength between 

overmolded plastic and pultruded material

Composite Compression Finite Element Analysis Study
Example of portion of study – torsion resistance
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Composite Compression Limiter Manufacturing Trial
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◼ PU system: Elastocoat 74830

◼ GF type:  PPG Hybon 2026 8800 Tex (44 roving)

◼ Die temp: 325 F

◼ Pultrusion speed: started at 20 IPM and increased to 30 IPM

Glass rovings pulled into pultrusion line

Glass fibers pulled through 

injection box Elastocoat

polyurethane Glass rovings and Elastocoat being pulled into die
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Wheels used to make impressions 

directly out of pultrusion die

Puller shoes move pultrusion material down the line and out of die

Impressions can be placed in shoes to make grooves

Composite Compression Limiter 

Manufacturing Trial
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Composite Compression Limiter Proof Load Testing

Stand Alone Compression Limiter

Overmolded Compression Limiter
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Existing composite rebar – the new method 

developed in this study may achieve lower cost 

manufacturing method

Other Potential Applications…
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Composite Compression Limiter Summary

• A pultruded composite compression limiter can lead to significant cost and mass savings in 

injection molded parts

• BASF has optimized the geometry of the compression limiter to maximize push out force, proof 

load, rotational resistance using CAE and other methods

• Novel manufacturing methodology has also been developed to minimize cost (patents pending)

• Further work is underway at BASF to further improve the design and manufacturing methods 


