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 Did you know it? 
 
HOW STIFF IS YOUR BIKE? 
 
Material Assets  
 

Which is the best frame material for 
you? 
 
Titanium, Carbon Fibre, Aluminium, 
Steel  
  
From Bicycling Magazine 
www.bicyclingmagazine.com 

 
When we buy a bike, it is important to think about how we will use it. Depending 

on materials bicycles will be really light or heavy, strong and resistant or really “tacky”.  
 

…Do you know why? … 
 

Because materials vary in strength, stiffness, and density (weight). 
 
Examples: 
 

 Aluminium frames: 

Have fat, thin-wall tubes, They don't deflect much side to side when you sprint. 
 

 Steel frames: 

Have smaller-diameter, thin-wall tubes, and flex noticeably in a sprint. 
 

 Titanium and carbon frames: 

 fall in between.  
 

ALLOY 
 
Mixture of two or more metals or of metallic and non-
metallic elements usually fused together or dissolving into 
each other when molten. 

 

http://www.caree.org/#Titanium
http://www.caree.org/#Aluminum
http://www.caree.org/#Steel
http://www.bicyclingmagazine.com/
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STUFF THE GOOD THE BAD 

STEEL: Alloy, mostly iron with 

carbon.Stiff but dense 
(heavy).  Not convenient for 
light frames. 

Best steel alloys are very 
strong 
Best stiffness overall 
Long life 

Can be heavy 
Rust-prone (tendency to rust) 

ALUMINUM (Al): 
Stiff and light (density is so 
low), tubes have to be much 
larger in diameter to 
compensate. Convenient for 
stiff, light frames. 
 

One-third the density of steel. 
Even cheap frames can be 
light 
Doesn't rust 

One-third to one-half the 
strength of best steels and 
titanium. 
One-third the stiffness of any 
steel, which requires larger 
diameter tubes 
Modest fatigue strength 
Not easily repaired or 
straightened 
 

TITANIUM (Ti) 
Chemical metal element, light, 
strong, corrosion-resistant 
(even to sea water), grayish 
color. Alloyable with other 
elements such as iron, 
aluminium, vanadium, 
molybdenum. Produce strong 
lightweight alloys. Used for 
aerospace, military, 
automotive, medical, and  
sporting goods. 

Half as dense as steel. Makes 
the lightest resilient frames 
As strong as most steels 
Will not rust - no paint needed 
(corrosion resistant) 
Good fatigue strength 
 

Half as stiff as steel and 
known to be somewhat 
flexible 
Difficult to repair 
Expensive 

CARBON FIBER 
Individual fibres of carbon are 
strong and stiff, but they are 
useless unless arranged in a 
strong pattern, and held 
together with strong "glue" 
(usually epoxy). This is the 

ultimate frame material for 
unconventional frames. and 
shapes, as it can be moulded 
and tuned more than any 

metal 

Readily moulded into exotic 
shapes 
Excellent fatigue strength; not 
rust 
Strength and stiffness are 
controllable 
Low density and high strength 
make very light strong frames 
possible 

Expensive raw material 
Break-prone 
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Materials 
 

 Alloy 
 Mould 
 Tune 

 

 Iron Metal Chemical 
 Carbon Chemical element 
 titanium Metal Chemical element 
 Aluminium Alloy 

 

 Stiff 
 Dense, Density 
 Heavy 
 Light 
 Steel 
 Strong  
 Resistant, Strength, Fatigue 
 Resilient  
 Lightweight 
 Straightened 
 Colour 
 Prone Rust Break Corrosion 
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Choose the correct key word: 
 

Titanium, rust, carbon fibre, resilient, alloy,  
Aluminium, stiffness, steel frames 

  
1. The resistance of an elastic body to deflection or deformation by an applied 

force is:  
 
 

2. Chemical metal element, light, strong, corrosion-resistant (even to sea water), 
 

 

3. Which is the ultimate frame material for unconventional frames? 
 

 
4. Which frame has the smaller diameter? 

 
 

5. Returning to the original form or position after being bent, compressed, or 
stretched. 
 
 

6. When in contact with water and oxygen, or other strong oxidant or acids, iron is 
____________-prone  
 
 

7. Solid solution of two or more elements, at least one of which is a metal 
 
 

8. Alloy consisting mostly of iron, with some carbon content. 
 
 

9. It has one-third the density of steel 
 
 

  

http://en.wikipedia.org/wiki/Alloy
http://en.wikipedia.org/wiki/Iron
http://en.wikipedia.org/wiki/Carbon


 
 

 

7. CROSSWORD. HISTORY OF BICYCLE. COMPOUNDS OF A 

BIKE.  ASSESMENT 

SESSION 26                                         Date_______________________ 

 
 

Crossword. Bikes and its compounds 

 

1.         F           

2.         R           

3.         O           

4.         N           

5.         T           

6.         F           

7.         O           

8.         R           

9.         K           

 
 

1. Structure of a bike, usually made of metal tubes welded together. 
2. Bicycle with equal sized wheels created by John Kemp 
3. Bicycle distinguished by wide tires and horizontal handlebars, often used for off-road 

cycling. 
4. A device for transmitting rotary motion, consisting of a handle or arm attached at right 

angles to a shaft crank. 
5. A place for sitting. 
6. Sixth letter of the alphabet 
7. An early bicycle propelled by pushing the feet along the ground while straddling the 

vehicle 
8. A cylindrical, straight or curved steering bar, usually fitted with handles at each end, 

as on a bicycle. Often used in the plural. 
9. A device for slowing or stopping motion, as of a vehicle, especially by contact, plural 

 

 


