GEAR RATIO
2242 = 65 x 3.08 x 336 / 30 

To use an example, let's say we want to know what gears should be installed when putting 36" tires on a transmission, 3.08 gears, and 30" tires in stock form. Since the truck doesn't have a tach, we first need to find out what RPM the engine is spinning at a given speed, say 65 mph. With this information, the formula looks like this: 

rpm = mph x gear ratio x 336 / tire diameter
 ROLLING FRICTION
The force of rolling resistance can be calculated by[3]:
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where

F is the rolling resistance force (shown in figure 1),

Crr is the dimensionless rolling resistance coefficient or coefficient of rolling friction (CRF), and

Nf is the normal force (equal to W shown in figure 1, not just N shown in figure 1).

The force of rolling resistance can also be calculated by[1]:
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where

F is the rolling resistance force (shown in figure 1),

r is the wheel radius,

b is the rolling resistance coefficient or coefficient of rolling friction with dimension of length, and

Nf is the normal force (equal to W shown in figure 1, not just N shown in figure 1).

Equating the above two equations, and solving for b, gives b = Crr·r. Therefore, if a source gives rolling resistance coefficient (Crr) as a dimensionless coefficient, it can be converted to b, having units of length, by multiplying Crr by wheel radius r.

In usual cases, the normal force on a single tire will be the mass of the object that the tires are supporting divided by the number of wheels, plus the mass of the wheel, times the gravitational acceleration (9.81 m·s−2 on earth). In other words, the normal force is equal to the weight of the object being supported, if the wheel is on a horizontal surface.

The above equations don't include variation of rolling resistance with speed. This is a reasonable simplification but measurements at different speeds show some variation. [9]
TORQUE

Torque, also called moment or moment of force (see the terminology below), is the tendency of a force to rotate an object about an axis,[1] fulcrum, or pivot. Just as a force is a push or a pull, a torque can be thought of as a twist.

Loosely speaking, torque is a measure of the turning force on an object such as a bolt or a flywheel. For example, pushing or pulling the handle of a wrench connected to a nut or bolt produces a torque (turning force) that loosens or tightens the nut or bolt.

The terminology for this concept is not straightforward: In physics, it is usually called "torque", and in mechanical engineering, it is called "moment".[2] However, in mechanical engineering, the term "torque" means something different,[3] described below. In this article, the word "torque" is always used in the physics sense, synonymous with "moment" in engineering.

The symbol for torque is typically τ, the Greek letter tau. When it is called moment, it is commonly denoted M.

The magnitude of torque depends on three quantities: First, the force applied; second, the length of the lever arm[4] connecting the axis to the point of force application; and third, the angle between the two. In symbols:
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where

τ is the torque vector and τ is the magnitude of the torque,

r is the displacement vector (a vector from the point from which torque is measured to the point where force is applied), and r is the length (or magnitude) of the lever arm vector,

F is the force vector, and F is the magnitude of the force,

× denotes the cross product,

θ is the angle between the force vector and the lever arm vector.

POWER TO WEIGHT RATION

Power to weight (specific power)
The power-to-weight ratio (Specific Power) formula for an engine (power plant) is the power generated by the engine divided by weight of the engine as follows:
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A typical turbocharged V-8 diesel engine might have an engine power of 330 horsepower (250 kW) and a weight of 835 pounds (379 kg)[1], giving it a power-to-weight ratio of 0.65 kW/kg (0.40 hp/lb).

Examples of high power-to-weight ratios can often be found in turbines. This is because of their ability to operate at very high speeds. For example, the Space Shuttle's main engines use turbopumps (machines consisting of a pump driven by a turbine engine) to feed the propellants (liquid oxygen and liquid hydrogen) into the engine's combustion chamber. The original liquid hydrogen turbopump is similar in size to an automobile engine (weighing approximately 775 pounds (352 kg)) and produces 72,000 hp (53.6 MW)[2] for a power-to-weight ratio of 153 kW/kg (93 hp/lb).

[edit] Physical Interpretation
In classical mechanics, instantaneous power is the limiting value of the average rate of change of work done per unit time as the time interval Δt approaches zero.

[image: image6.png]m 20
o At




If the work to be done is rectilinear motion of a body with constant mass [image: image7.png]


, whose center of mass is to be accelerated along a straight line to a speed [image: image8.png]


and angle [image: image9.png]


with respect to the centre and radial of a gravitational field by an onboard powerplant, then the associated kinetic energy to be delivered to the body is equal to
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where:
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is mass of the body

[image: image12.png]


is speed of the center of mass of the body, changing with time.

The instantaneous mechanical pushing/pulling power delivered to the body from the powerplant is then
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where:
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is acceleration of the center of mass of the body, changing with time.
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is linear force applied upon the center of mass of the body, changing with time.
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is velocity of the center of mass of the body, changing with time.
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is torque applied upon the center of mass of the body, changing with time.
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is angular velocity of the center of mass of the body, changing with time.

Along an obstacle free positive inclined straight road steering an automobile straight ahead, positive linear acceleration will change the speed but not the direction of the vehicle.

The weight of the body is the force applied to the body to support it at rest in a uniform gravitational field, g. Using Newton's Second Law of Motion, then
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where:
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is mass of the body
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is gravitational field (acceleration) vector

For large changes in altitude or with a body of mass significant when compared with the gravitational field source mass, then the gravitational field may no longer be considered uniform and therefore g also changes with time.

See also: Newton's law of universal gravitation
The torque from the powerplant is accelerating the body to a desired velocity of motion whilst lifting the weight of the body, overcoming friction through the powerplant and upon the surface of the body (e.g. rolling resistance and skin friction), and overcoming other drag from the motion of the body through fluids (e.g. air, water). The degree in which the deliverable torque associated with the body overcomes the force of gravity upon the body and yields a net positive linear climbing acceleration, or mechanical advantage, is then
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where:
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is mass of the body
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is linear speed of the center of mass of the body, changing with time.
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is powerplant acceleration of the center of mass of the body, changing with time.
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is gravitational acceleration of the center of mass of the body.

friction


is force of  within powerplant and upon surface of the body.

drag


is force of .

If the friction and drag loses are negligible, then the powerplant will convert essentially all its power to either delivering kinetic energy to the body or lifting the weight of the body. To meet this ideal, techniques include low rolling resistance tyres, sufficient tyre inflation, obstacle free path, straight asphalt road, low automotive aerodynamic drag area, well lubricated powertrain and a low loss mechanical transmission to run the engine at a speed that corresponds with the engine peak output power. The mechanical advantage is then simply
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Power is only delivered if the powerplant is in motion, and is transmitted to cause the body to be in motion. It is typically assumed here that mechanical transmission allows the powerplant to operate at peak output power. This assumption allows engine tuning to trade power band width and engine mass for transmission complexity and mass. Electric motors do not suffer from this tradeoff. The power advantage or power-to-weight ratio is then
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where:
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is linear speed of the center of mass of the body.

Power-to-weight ratio is relative to a uniform gravitational field. Normalising to any arbitrary gravitational field yields the specific power or power-to-mass ratio which is then
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The power-to-weight ratio is typically calculated from power and mass. Values are then expressed in units power per unit force exerted on unit mass in standard gravity. Use of kg (kilogram) and lb (pound) rather than kgf (kilogram-force), SI unit N (Newton) or lbf (pound-force) is common. The value thus expressed is the power-to-mass ratio and not the power-to-weight ratio.

MECHANICAL ADVANTAGE

In physics and engineering, mechanical advantage (MA) is the factor by which a mechanism multiplies the force or torque applied to it. Generally, the mechanical advantage is calculated as follows:
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or more simply:
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The first equation shows that the force exerted IN to the machine multiplied by the distance moved IN will always be equal to the force exerted OUT of the machine multiplied by the distance moved OUT. For example, using a block and tackle with 6 ropes, and a 600 pound load, the operator would be required to pull the rope 6 feet, and exert 100 pounds of force to lift the 600 pound load 1 foot.

The second equation is a simplified formula based just on the forces in and out. Using the example above, 100 pounds of force IN results in 600 pounds of force OUT, an MA of 6. Both of these equations calculate only the ideal mechanical advantage (IMA) and ignore any losses due to friction. The actual mechanical advantage (AMA) includes those frictional losses. The difference between the two is the mechanical efficiency of the system.

