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The term mechanical advantage is used to describe how effective a simple machine works. Mechanical advantage is defined as a force of resistance separated by the force used by force. In the example of the lever above, for example, a person pushing with a force of 30 pounds (13.5 kg) was able to
move an object that weighed 180 pounds (81 kg). Thus, the mechanical advantage of the lever in this example was 180 pounds divided into 30 pounds, or 6. The mechanical advantage described here is actually the theoretical mechanical advantage of the machine. In practice, the mechanical advantage
is always less than a person can calculate. Resistance is the main reason for this difference. When a person works with a machine, there is always some resistance to this work. For example, you can calculate the theoretical mechanical advantage of a screw (a kind of simple machine) that is a
screwdriver corralled into a piece of wood. The actual mechanical advantage is much less than calculated because friction must be overcome in driving the screw into the tree. Sometimes the mechanical advantage of a machine is less than one. That is, a person must exert more force than a machine can
move. Class 3 levers are examples of such machines. A person exerts more power on a class three lever than a lever can move. Thus, the purpose of the Class 3 lever is not to increase the amount of force that can be moved, but to increase the distance at which the force moves. As an example of such
a lever, imagine a person who fishes with a long fishing rod. A person will exert much greater power to take the fish out of the water than the fish itself weighs. The advantage of the fishing rod, however, is that it moves the fish over a long distance, from the water to the boat or shore. Background
information about simple machines: The machine is a device that works. Most machines consist of a number of elements, such as gears and ball bearings, that work together in a complex way. However, no matter how complex they are, all machines are based on six types of simple machines. These six
types of machines are lever, wheel and axis, pulley, tilt plane, wedge, and propeller. Principles of simple machines: Machines simply transmit mechanical work from one part of the device to another. The machine produces force and controls the direction and movement of power, but it cannot generate
energy. The machine's ability to do the job is measured by two factors. This is (1) mechanical advantage and (2) efficiency. Mechanical advantage. In machines that transmit only mechanical energy, the ratio of force exerted by the machine to the force applied to the machine is known as mechanical
advantage. With mechanical advantage, the distance through which the load will be moved will be only part of the distance through which the force will be applied. While machines can provide a mechanical advantage of more than 1.0 (and less than 1.0 if no machine can ever do more mechanical work
than mechanical work put into it. Efficiency. The efficiency of a machine is the relationship between the work it delivers and the work it is put into. Although friction can be reduced by washing off any sliding or rotating parts, all machines produce some friction. The lever is highly effective due to the fact that
it has low internal resistance. The work she produces is almost equal to the work she gets, because the energy used by friction is quite small. On the other hand, pulleys can be relatively inefficient due to much more internal friction. Simple machines always have an efficiency of less than 1.0 due to
internal friction. Energy saving. Ignoring for a moment the loss of energy due to friction, the work done on a simple machine is the same as the work done by the machine to perform some task. If you work on an equal footing, the machine is 100% effective. Lever. The lever is a bar, relying on support.
The force used at one point is transmitted through the support (support) to another point that moves the object (load). The ideal mechanical advantage (IMA) - ignoring internal friction - the lever depends on the ratio of the length of the arm lever, where the force is applied divided along the length of the
lever, which raises the load. The IMA lever may be smaller or larger than one depending on the class of the lever. There are three classes of levers, depending on the relative positions of application of effort, load and support. First-class levers have a support located between load and effort (LFE). If the
two lever hands are of equal length, the effort should be equal to the load. To raise 10 pounds, an effort of 10 pounds must be used. If the arm's effort is longer than the load of the arm, as with a crowbar, the hand applying the effort travels further, and the effort is less than the load. SOCIAL CONTEXT:
Swings, scraps and equal arms balances are examples of first class leverage; Scissors is a double lever of the first class. Second-class levers have a load between support and force (FLE). As in the wheel mound, the wheel axis is a support, the handles represent a position where the effort is applied,
and the load is placed between the hands and the axis. Hands, applying force, passing more distance and less load. SOCIAL CONTEXT: In addition to the wheelbarrow, the pry bar is a second class lever. The Nutcracker is a double lever of this class. Third-class levers have an effort located between
load and support (FEL). The hand, applying force, always passes a shorter distance and should be more load. SOCIAL CONTEXT: The forearm is a third-class lever. The hand holding the weight is lifted by the muscles of the biceps of the upper arm, which is attached to the forearm near the elbow. The
elbow joint is a support. Complex levers combine two or more levers, to reduce the effort. Applying the principle of the compound lever, a person can use the weight of one hand to balance the load weight in a ton. The law of equilibrium of the Lever is in balance when effort and load balance each other;
that is, the amount of torque (strength once arm lever) is zero. The forces, multiplied by the length of the force arm, equal the load multiplied by the length of the load arm. The wheel and the axis. The wheel and axis are essentially a modified lever, but it can move the load further than the lever can. The
center of the axis serves as a support. The ideal mechanical advantage (IMA) of the wheel and axis is the ratio of radii. If the force is applied to a large radius, the mechanical advantage is R/r, which will be more than one; If the force is applied to a small radius, the mechanical advantage is still R/r, but it
will be less than 1. Pulley. A shkiv is a wheel on which a rope or a belt is transferred. It is also the shape of the wheel and the axis. Pulleys are often interconnected in order to gain a significant mechanical advantage. The ideal mechanical advantage (IMA) pulley directly depends on the number of support
lines, N. Inclined plane. The sloping aircraft is a simple device that hardly looks like a machine at all. The mechanical advantage increases as the tilt of the slope decreases. But then the cargo will have to move for a greater distance. The ideal mechanical advantage (IMA) of a sloping plane is the length of
the slope separated by a vertical ascent, the so-called run-to-lift ratio. The mechanical advantage increases as the tilt decreases, but then the load will have to move to a greater distance. Again, working on an equal footing works in a fully efficient system. Friction will be great if objects glide over the
surface of the sloping plane. Efficiency can be increased by using rollers combined with a sloping plane. Wedge. The wedge is an adaptation of the sloping plane. It can be used to lift heavy load over short distance or to split the log. The ideal mechanical advantage of the wedge depends on the angle of
the thin end. The smaller the angle, the less force it takes to move the wedge at a given distance, say, through a log. At the same time, the amount of cleavage decreases with smaller angles. Screw. The screw is actually a sloping plane wrapped in a spiral around the shaft. Jackscrew combines the
usefulness of a screw and a lever. The lever is used to turn the screw. The ideal mechanical advantage (IMA) of the propeller is ideally the ratio of the screw circumference to the distance it promotes during each revolution. Machine screws, working their way through the nut, can be relatively effective.
Wood screws are usually anything but 100% effective as a significant amount of energy is lost in friction and moving matter. Jackscrew, such as those used to enhance homes and other structures, combines And a lever. The lever is used to turn the screw. The mechanical advantage of jackscrew is quite
high. High.
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