Composite Lay-up Advice
Rollbar & Side Intrusion Protection

The following is provided as advice for the construction of a composite rollbar and side intrusion protection. These processes have been used at Bendigo Senior and Bendigo South East Secondary Colleges in recent years with some success.
Entrants are not bound to these Lay-up instructions, but they are available as advice for a strong construction.
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NOTE: All weights, thicknesses, and widths are provided as a minimum

Materials and lay up sequence;

1. 1 layer of 165+ gsm woven aramid 75mm wide
2. 1 layer of 165+ gsm woven aramid 75mm wide
3. 1 layer of 200+ gsm unidirectional carbon fibre 75mm wide
4. 1 layer of 200+ gsm unidirectional carbon fibre 75mm wide
5. Polyurethane foam core 5mm thick 40mm wide
6. 1 layer 165+gsm woven aramid 85mm wide
7. 1 layer 200+ gsm unidirectional carbon fibre 85mm wide
8. Polyurethane foam 5mm thick 30mm wide 
9. 1 layer of unidirectional carbon fibre 100mm wide
10. 1 layer 165+gsm woven aramid 110mm wide

Unidirectional carbon fibre needs to be placed with the grain along the length of the roll bar. Polyurethane foam needs to incorporate a 3mm radius on the outside edge to allow for strong and smooth fibre laminate. The above operation needs to be completed with the use of some sort of pressure such as vacuum bagging or with the application of significant pressure such as through a clamping process. Scrutineers will be looking for solid lamination of all layers as well as adequate use of resin (preferably Epoxy). 



External Roll Bars
External Composite roll bars will be constructed from two layers of 5mm thick/50mm wide polyurethane foam with a dividing layer of;

· 1 Layer 200 gsm unidirectional carbon fibre
· 1 Layer 165 gsm aramid  (Kevlar)
· 1 Layer 200 gsm unidirectional carbon fibre. 

The foam core with composite sandwich can be shaped to the desired aerodynamic shape. Once shaped the following layers are to be added to the outside surfaces;

· 1 layer (min) of 165 gsm aramid (Kevlar)
· 2 layers (min) of 200 gsm unidirectional carbon.  
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Mounting of External Roll Bar
External roll bars may be mounted with the use of bolts or with a fibre laminate. If bolts are used then two of at least M5 grade 8 bolts per leg to be used,(i.e.  6 in total for a hoop and rear leg type setup). The bolts should incorporate a washer or metallic plate at least 20mm in diameter into the laminate, that is installed between some of the layers.     


Composite Suppliers 
· GelTec
· FGI
· Polyma Daystar
· Interturbine Advanced Composites 


For further information, contact:

Tim White & Daryl King
Technology Department
Bendigo Senior Secondary College
5443 1222
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