Gears: Speed vs. Torque








Name ___________

Put an 8 tooth gear beside a 24 t gear.  Notice that the second gear moves in the opposite direction as the first.  Notice that they move at different speeds.

When you turn the 24 t to make a complete 360 degree turn, how many times does the 8 t turn?

What is the ratio of the 24 t to the 8 t?

The trade of is torque.  An increase in speed causes a decrease in strength.

Replace the 24 t with a 40 t.  How many turn of the 8 t make the 40 t turn once?

What is the gear ratio?

Replace the 8 t with a 24 t.  You now have a 24 t and a 40 t.  What is the gear ratio?

When the small gear goes around 5 times, how many times does the large gear go around?

Add a second rack and put the 24 t on the same axle as the 8.  Mark both 24 t.  How many times does the 2nd 24 go around when the 1st goes around 1 time?

Add an 8.  How many times does it go around when the 24 t goes around once?

Gear Ratios, Speed and Torque 

Discussion:

When it comes time to change the tires on the racecar is it easier to lift the car by hand or to use a jack? Obviously, using a jack takes less effort. But you may be surprised to learn that both methods require the same amount of work[image: image2.png]4



. The jack makes the work easier by allowing you to apply less force at any given moment. The jack is a type of machine – it helps to do work by changing the size of an input force, the direction of the force, or both. Machines can also make the force greater by decreasing the distance over which the force is applied. This is often called multiplying the force. Scientists, engineers and racecar mechanics use a number that describes how much force or distance is multiplied by a machine. This number is called the mechanical advantage. 
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In a racecar, a very important use of mechanical advantage is found in the gears that transfer power from the engine to the axle that the racecars wheels are attached to. Instead of mechanical advantage, racecar mechanics call this “Gear Ratio”.  The gear ratio is defined as the ratio of the number of teeth on the output gear as compared to the number of teeth on the input (drive) gear. For example, if our motor is attached to a gear with 20 teeth and this gear is then attached to a gear with 10 teeth that drives the wheels, our gear ratio is 10:20, or more accurately 1:2



Gear Ratio = 
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