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CLAIMS: 

 

1. A rim portion of a composite wheel of a vehicle, the rim portion comprising a 

shaped annulus formed about a central axis of rotation of the composite wheel and 

having a circumferential axis extending circumferentially about the central axis and 

around the rim portion, said rim portion having a fibre layup comprising a stacked 

laminate formed from alternating layers of: 

a hoop tow layer comprising elongate fibre tow in which the fibres are aligned 

with the circumferential axis of the rim portion, the hoop tow layer being formed from 

at least one annularly wound elongate fibre tow; and 

a bias ply layer comprising at least one fibre ply in which the fibres are 

orientated at an angle of +Ɵ or -Ɵ to the circumferential axis of the rim portion, wherein 

Ɵ is from 26° to 40°. 

 

2. A rim portion of a composite wheel according to claim 1, wherein Ɵ is from 28° 

to 40°, preferably 30° to 36°, and more preferably about 33°. 

 

3. A rim portion of a composite wheel according to claim 1 or 2, wherein the hoop 

tow layer comprises between 40 to 60%, preferably about 50% of fibre in the rim 

portion. 

 

4. A rim portion of a composite wheel according to any preceding claim, wherein 

the bias ply layer comprises between 40 to 60%, preferably about 50% of the fibre in 

the rim portion. 

 

5. A rim portion of a composite wheel according to any preceding claim, wherein 

consecutive bias ply layers are arranged in the lay up to provide a layer having a fibre 

orientation angle that is the (+ or –) alternate angle of the fibre orientation of the 

preceding bias ply layer. 

 

6. A rim portion of a composite wheel according to any preceding claim, wherein 

the bias plies comprising the bias ply layers comprise a sheet of interconnected 

unidirectional fibre material. 
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7. A rim portion of a composite wheel according to claim 6, wherein the bias plies 

comprise a stitched unidirectional sheet material, preferably a stitched unidirectional 

tow sheet. 

 

8. A rim portion of a composite wheel according to any preceding claim, wherein 

each bias ply layer comprises a two layer bias ply comprising a layer having fibre 

directions of +(26° to 40°) and a layer having fibre directions of -(26° to 40°). 

 

9. A rim portion of a composite wheel according to any preceding claim, wherein 

the rim portion includes two annular flanges, an inner flange and an outer flange, at 

opposing edges of the width of the rim portion and each bias ply comprises a 

continuous sheet from the inner flange of the wheel to the outer flange of the wheel. 

 

10. A rim portion of a composite wheel according to any preceding claim, wherein 

each bias ply layer is sandwiched between adjacent hoop tow layers. 

 

11. A rim portion of a composite wheel according to any preceding claim, wherein 

each bias ply layer is formed without butt joins. 

 
12. A rim portion of a composite wheel according to any preceding claim, wherein 

the stacked laminate further comprises contoured features formed from aggregated 

hoop wound tow. 

 
13. A rim portion of a composite wheel according to claim 12, wherein contoured 

features extend around the circumference of the rim portion and are built up from 

annularly wound elongate fibre tow. 

 

14. A rim portion of a composite wheel according to claim 12 or 13, wherein the 

contoured features include at least one bead, flange, rib, or step. 
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15. A rim portion of a composite wheel according to any preceding claim, wherein 

the rim portion includes a drop center recess comprising an annular section having 

reduced or less tow than sections adjacent to the drop center recess. 

 

16. A rim portion of a composite wheel according to claim 15, further comprising at 

least one reinforcement layer located in the drop center recess, said reinforcement 

layer comprising a fibre ply having fibres orientated from 80 to 100 degrees to the 

circumferential axis of the rim portion, preferably about 90 degree to the 

circumferential axis of the rim portion. 

 

17. A rim portion of a composite wheel according to claim 15 or 16, wherein at least 

one hoop tow layer is provided over at least the ends of the reinforcement layer. 

 

18. A rim portion of a composite wheel according to any preceding claim, wherein 

radially extending or aligned sections of the rim portion (relative to the central axis) 

comprise reduced or less tow than sections adjacent thereto. 

 
19. A rim portion of a composite wheel according to any one of claims 1 to 8 and 

10 to 18, wherein the rim portion includes two annular flanges, an inner flange and an 

outer flange, at opposing edges of the width of the rim portion, and wherein the layup 

of at least one of the inner flange or outer flange includes a reinforcement layer 

comprising a fibre ply having fibres orientated from 80 to 100 degrees to the 

circumferential axis of the rim portion, preferably about 90 degree to the 

circumferential axis of the rim portion. 

 

20. A rim portion of a composite wheel according to any preceding claim, wherein 

the fibre density in each layer of the stacked laminate is from 50 to 400 g/m2, preferably 

from 180 to 250 g/m2, more preferably from 180 to 220 g/m2, yet more preferably about 

200 g/m2. 

 

21. A rim portion of a composite wheel according to any preceding claim, further 

including a close out ply layer on at least one outer side of the laminated layer 

structure, preferably both sides of the laminated layer structure. 
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22. A rim portion of a composite wheel according to claim 21, wherein the closeout 

ply comprises a sheet of fabric ply, a layer of hoop tow, a bias ply layer, hoop wound 

fibreglass tow or combination thereof. 

 

23. A rim portion of a composite wheel according to any preceding claim, wherein 

the hoop tow is located in the layup with a pre-applied binder, preferably powder 

binder.  

 

24. A rim portion of a composite wheel according to any preceding claim, wherein 

the fibres comprise carbon fibres. 

 

25. A rim portion of a composite wheel according to any preceding claim, further 

comprising a matrix material enveloping the fibres of the stacked laminate. 

 

26. A rim portion of a composite wheel according to claim 25, wherein the matrix 

material comprises a resin based on unsaturated polyester, polyurethane, polyvinyl 

ester, epoxy, thermoplastics, similar chemical compounds or combinations thereof. 

 

27. A rim portion of a composite wheel according to any preceding claim, wherein 

the rim portion is integrally formed with a face portion of the composite wheel. 

 

28. A composite wheel including a rim portion according to any one of claims 1 to 

27. 

 


