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THE MATERIALS SCIENCE OF CYCLING

May is National Bike Month in the US. Bicycle manufacturers use various alloys and polymers
to make bike frames, tires, and accessories. Here we take a closer look at these materials.

BIKE FRAME MATERIALS

The density of the bike frame's material

affects the bike's weight. The material's

tensile strength determines how hard it
istodeform.

( Steelalloys )

Fealloyedwith elements including C, Cr, Mn, Mo, and Si

MR DENSITY: High (9 STRENGTH: Medium

Pricier and heavier than aluminum frames,
butmore durable—though steelcanrust.

( Aluminum alloys )

Alalloyed with elements including Cr, Cu, Mg, Mn, Si, and Zn

R DENSITY: Low (5 STRENGTH: Low

Lower strength than steel, so
manufacturers use larger tubesin frames.

( Titanium alloys )

Tialloyed with elementsincluding AL, Fe, andV

MR DENSITY: Medium (& STRENGTH: High

Pricierthan steel or aluminum frames.
Goodresistance to corrosion.

( Carbon fiber )

Plasticreinforced with carbon fibers
BB DENSITY: Verylow (& STRENGTH: Veryhigh

Properties canvary with orientation of
fibers. Expensive but corrosion resistant.
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BIKE TIRE MATERIALS

Tire treads are made from rubber with
reinforcing fillers such as carbon black
andsilica. The air-containing inner tubes
are also made from rubber.

Styrene-butadiene rubber
(SBR), the most common
synthetic rubber

Nylon casing inside the tire holds the
inner tube in place. The bead, where
the tire meets the wheelrim, stops
the tire falling off. Cheapertires have
beads made of steel wire, whereas more
expensive tires use flexible Kevlar.
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BIKE ACCESSORIES

Bike helmets )

POLYSTYRENE POLYCARBONATE
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Most bike helmets have aninnerimpact-
absorbing material made of polystyrene
foam. The outershell of the helmet
iscommonly made of polycarbonate
plastic.

Bike jerseys
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EXAMPLE POLYESTER

Most bike jerseys are made from
polyester, which helps wick away sweat
during cycling. Sometimes elastane is
added to give additional strength and
elasticity to the jersey.
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