Welcome to the world of the road bike, where examynponent of the machine matters.
Perhaps the most important component of the biagdiee frame. Bicycle frames are
manufactured in many shapes and sizes, and builtieze a wide variety of materials. Most
common road bike frames are made of steel, alumjganbon fiber, and titanium. Each frame
material has different qualities and attributean8®f the attributes to consider are stiffness,
density, strength/durability, aerodynamics, andgras well as the manipulative properties of
each material. By determining which attributes goiir needs, you will be able to make the best

decision in your bicycle purchase.

Traditional road bike frames are made of steeklS$ea very durable frame material, and is
known in the cycling world for being nearly “bulpgbof’; on the other hand, it is also the
heaviest of materials and may rust (Spectrum Cycisel frames have round tubing, which
offers little aerodynamic advantage (Wiki). Stifiseand comfort are inversely proportional — a
stiff bike is less comfortable, and a
comfortable bike less stiff. Steel frames
offer a bit of flex, increasing comfort, but
do not offer the stiffness found in some

other materials. These two factors (stiffnes

and comfort) depend on the size of the tubing. Figure 1
Steel tubing is not as easy to manipulate for leugddso most frames have a traditional diamond-

shaped geometry with straight tub&ggre 1). Steel is often the least expensive of frame



2
materials, though differences in construction amst@m sizing can increase the price. Steel

frames are often treasured by traditional cyclinthasiasts and long distance riders.

Many less expensive modern road bikes are rmbdeiminum. Aluminum frames have
lower strength and density than steel frames, traich lighter (Wiki). Aluminum frames are
very stiff, which can sometimes translate intc
a harsher ride quality (Spectrum Cycles). Th
torsional, or twisting, stiffness enhances
acceleration and handling (Wiki). Aluminum
road bikes are often fairly inexpensive, but

offer a feel similar to that of more expensive

racing bikes. These frames are fairly impact

resistant, but are rather difficult to repair if

Figure 2

damaged. Aluminum as a metal is weaker

than the other frame materials, meaning aluminamés are thicker walled and use wider
diameter tubing (Brown). Aluminum tubing can beagiht or curved; the tubes can be formed in
a tear-drop shape to enhance aerodynarhigsi(e 2). By making the bike more aerodynamic,
air resistance is decreased and the rider cansgerfand further. If you are an entry level

recreational cyclist or are looking for good valyeu should consider buying aluminum.



The newest and often most expensive framerrabig carbon fiber. Carbon fiber is a
composite material made of woven carbon and a hadieesin that holds it
together Figure 3). Carbon fiber is easily manipulated
in shape and thickness, allowing frame manufacd
to add strength in the right places and eliminate
unnecessary material to save weight (Wiki).
Unfortunately, these frames have little impact

resistance and are prone to damage. The frames

can also be made very aerodynamic, which is
why carbon fiber is often used for triathlon
and time trial bikes, where aerodynamics -~
most importantKigure 4). Carbon fiber is
the lightest and stiffest frame material on tt
market today, but also one of the most
expensive. If you are a more experienced

cyclist or hope to race, then carbon fiber is

probably for you.

Figure 4

Of all metals used in bicycle frames, titaniumhis tnost expensive. It is very durable and
resistant to corrosion (Wiki). Titanium frames oftese tubing similar in size and shape to that

found in steel frames, although some “Ti” frameg/rhave oversize, or larger diameter, tubing.



Oversize tubing offers more stiffness than
standard tubingHigure 5). Though very
expensive, titanium frames are treasured
for their unique feel — if you are

looking for an exclusive and exotic

cycling experience, titanium may be

the material for you. Figure 5

Though steel, aluminum, carbon
fiber, and titanium are the most common
frame materials, road bikes can be made of
wood, bamboo, other metal alloys, and
combinations of materials. Bamboo frames
are known for their vibration dampening

Figure 6

gualities as well as their unique aesthetics
(Figure 6). Wooden frames are often sought
after for looks Figure 7), but different
woods offer different amounts of stiffness
and flexibility (Renovo). Many

manufacturers use carbon fiber to enhance

ride quality by incorporating it into metal

Figure 7



frames. Some metal frames have carbon

fiber seat stays (the tubes connecting the

seat-post to the rear wheel) or chain stays

(the tubes connecting the rear wheel to the

bottom bracket, where the pedals connect),

as demonstrated figures 8 and9. Nearly

all bicycles now come with carbon fiber

front forks, regardless of frame material — Figure 8
this is because carbon fiber offers the best

shock absorption of all fork materials

(Spectrum Cycles).

There are many materials bicycles are
made of, all with different qualities. If you
are a novice cyclist, steel or aluminum are —Figure 9
both strong, less expensive frame materials
you should consider. If you hope to race,
carbon fiber should suit you well. Titanium,
bamboo, and wood frames should satisfy the
connoisseur seeking an exotic cycling
experience. Whatever the purpose, there is a
bicycle frame to serve. Take some test rides

to decide which frame feels best for you.
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