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Abstract
Friction is an important phenomenon in physics which is defined as surface resistance to relative motion. In other words, it means rubbing of two body surfaces against each other. Friction and wear are part of our everyday life since it is required when one is starting to walk or accelerating a car, braking or steering a car, sporting, lighting fire, just to mention a few.  Many people hardly think about friction due to routines that have been developed to deal with it. However, it is very significant especially in terms of its economic impact in human life because approximately a third of the energy consumed in industries applies in overcoming friction. That energy is costly and is translated into products during costing. High level of friction also causes tear and wear. This paper concentrates on technological developments in use of friction in general life.


Friction in Daily Life
Definition of Friction
Friction is a force that competes with the motion of objects that are moving. Naturally, there exists a force that halts objects that are moving and it acts immediately an object is pulled or pushed on a surface.   The magnitude of a friction is dependent upon the pressure thrashed on an object and the nature of the areas of contact between two objects in contact. For example, when one rubs his or her palm on the surface of table, block or sand.  There will be a difference in the distance covered and the ease with which the palm will move from one point to another on every surface.
Why Friction Opposes Motion
There is no body surface which is completely smooth. Even smooth-looking surfaces do have pits and bumps that cannot be seen by the naked eye but through a microscope. When two surfaces are microscopically viewed, gaps would be evident between them. The areas of contact make cold welds that work against a surface sliding on another surface. When a heavy object is placed on another object, force is exerted on the object at the bottom and when the force increases resistance is increased as well thus the more the pressing force, the greater the friction. In real sense, when an object slides on top of the other, each of them develops resistance against each other. The frictional forces present in the bodies in contact during sliding work in opposite directions to a motion.
Techniques for Reducing Friction
Friction forms an integral part of our daily life and it is required when we begin moving, accelerating a car, applying brakes and steering moving bodies among others. It is the greatest consumer of energy in society and when it is combined with wear, they tend to cause breakdowns and disturbances in machines and vehicles. In addition to machinery breakdown, friction can cause pollution in the environment and pose both personal and private risk to people. Managing the effects of friction have been a great challenge in the past in our daily life as we attempt to have sustainable livelihood systems, where there is low energy usage and minimal negative effects of climate change in environment. However, the interesting news is that current technical and scientific innovations and developments have presented solutions to the effects of friction such as wear and tear.
It is generally recognized that techniques for treating surfaces like nitriding and car busing can help in strengthening the surface of bodies and reducing the tear and wear resistance in many mobile bodies. To enhance the effectiveness of the surface treatment techniques, techniques that are based on vacuum technology have been adopted, they include Chemical vapour deposition techniques and Physical vapour deposition techniques. Integration of these two techniques has tremendously helped in reducing friction, tear and wear. Another technology referred to as diamond-like carbon technology has been proven to minimize the coefficient of friction in steel which is sliding. It makes the steel surface to be more slippery thus reducing wear resistance. (Donnet & Holmberg, 2009; Holmberg & Matthews, 2009). Also, coating surface with thick layer reduces friction and wear.
The significance of managing friction and wear due to their impact in life socially and economically has led to a scientific discipline referred to as tribology and it is defined as a branch of science and technology that is concerned with interactive surfaces in relative motion. It is worth noting that the most studied motion under the discipline is friction though other motions such as lubrication and wear are also part of the studies.
Tribology from Atomic Level to Engineering Level
A great physicist Leonardo da Vinci was the first scientist to carry out a study on existing friction between two solids sliding against each other. The scientist observed a frictional behaviour present when a solid slides down on an inclined surface. He derived three fundamental laws of friction.
1.) There is a linear relationship between the normal load and the friction force
2.) The apparent contact area does not influence on friction
3.) The friction is independent of sliding velocity.
The inception of Molecular Dynamic Simulations and Atomic Force Microscope aided the study of friction phenomenon through modelling, Simulation, and empirical (Simon & Michael, 2009).  New theories have been developed to elucidate on how friction takes place at the atomic level by use of absorbate vibration modes. The technique estimates the variation in binding energy to a surface as a single atom changes its position.
It is fascinating that the first two laws of friction developed by Leonardo da Vinci have been demonstrated to be applicable at the atomic level in which continuum mechanics no longer apply (Mo, Turner & Szlufarska, 2009).  This new development has provided a premise for studying ultralow sliding friction at the atomic level. Carbonated surfaced such as amorphous carbon, crystalline diamond and molybdenum attracted attention because they depicted very low friction, almost zero. 
The most exciting ultralow friction situations have been demonstrated in laboratories. However, the low friction surface coatings such as diamond-like coatings that have a 0.001 friction coefficient and excellent resistance to wear have undergone tests and shown good outcome in various environments and conditions and today they are applicable in computer components, medical equipment, and cars. This technique gives a stable base for future technological and scientific innovations that aim at conserving energy that arises when friction occurs. There is dire need to scale up the friction management studies from atomic perspective to engineering perspective to understand how to reduce it in surfaces thus minimize wear and tear.
Applications of Friction
Contrary to friction opposing a movement, inertia does not do so.  However, when an object is moving, inertia works to resist it coming to a stop. In the absence of friction, inertia will not stop the motion of an object.
a.) Friction in driving a car
The principle above applies to car tires. If a car tire was extremely smooth and the road too, it would not be possible for a driver to stop a car. Bearing in mind of the fact that it would not be able to stop a vehicle in an incredibly smooth road, designers of roads have factored in raised treads to provide a high level of friction, providing a grip to the road and moping out water from the road when there is rain. 
[bookmark: _GoBack]The force of friction infuses the whole functioning of a car and enables the car tires to turn. The force that a driver put on the steering wheel is transformed into forces that push the tries, and subsequently, the force utilizes friction to give traction. There is a process between tires and steering wheels which is triggered by the engine making crankshaft to rotate. Power is then transmitted to the clutch that exerts friction to translate the crankshaft generated motion to the gearbox. When someone driving a manual transmission car pushes down a clutch pedal, the clutch gets disengaged. The outcome is a disengagement of the flywheel from crankshaft thus the driver can change gears. However, when, the driver releases the clutch pedal, pressure plates are repositioned by the springs to work against the flywheel and subsequently, the flywheel turns the shaft. The controlled friction that exists in the clutch facilitates the whole process and also gearbox's synchromesh utilizes friction to align gearwheels. 
 Friction also plays an important role in making a car stop. It is applicable in both tires and breaks. Irrespective of the type of brake, there must be a force that is stronger than the engine's force to allow a car to stop and the force is friction. Friction is applied to disk brakes via disk pads and the force applied acts on both sides of drum brakes and spinning disks, on the other hand, brake shoes relay friction to the inner part of a spinning drum which is subsequently relayed to the brakes that makes tires to apply the force on the road hence stopping the car.
When a wheel axle is pushed, the friction that exists between the ground and the wheel at the position of contact produces a force of reaction. The force of reaction performs at the points of contact of the wheel and the surface in a direction that is opposite to the force exerted. The movement takes place without the cold welds rupture. That is the reason why sliding friction is higher than the rolling friction. By virtue that sliding friction is higher than the rolling friction, the difference in equilibrium is utilized in ball bearings to help reduce friction which may cause wear.  The wheel would not move in the absence of friction between it and the surface it is positioned on. Thus, friction is significant for rolling of wheels on a surface. It is risky driving on a wet tarmac road because of little friction existing between the car wheels and the road. Therefore, car tyres are threaded to enhance their grip on road surface thus enhancing safe movement of a car, especially on a wet road.
To bring a bicycle to a stop, a cyclist must apply breaks and immediately the brakes are applied, the bicycle wheels will seize to roll and start sliding on the road surface. The bicycle will immediately come to a stop due to the large difference between the rolling friction and the sliding friction. Two velocity components exist in the wheels of a vehicle moving. They are the rotation of wheels along their axis and motion of wheels on the road.
Methods of reducing friction in a wheel
Friction in wheels can be reduced by enhancing the smoothness of the sliding surface, giving a moving object a shape that is streamlined to allow smooth flow of air thus reducing the chances of resistance by air when it is moving at high speed, lubricating sliding surfaces and using ball bearings in sliding surfaces.
b.) Friction in efficiency
The automobile is just an example of where friction is applicable. The same principle still applies to simple gadgets such as nails, screws, bolts, pliers and forceps. At the center of the association lies a paradox, however, since friction unavoidably lowers the efficiency of gadgets and machines.
Scientifically, efficiency is measured by computing the ratio of force exerted and force withdrawn. In most instances, it is preferable to optimize force output and minimize force input. Many mechanics have tried coming up with a mechanism similar situation.  A machine that could work in such an away would require one to apply little energy to initiate the operation then let it carry on. Regrettably, the continuous motion machine is an elusive dream. It is also worth noting that efficiency is not always desirable. For example, a screw is a gadget that is characterized by inefficiency and a person exerts a lot of force on the screw but subsequent force exerted by the screw on the surface is very minimal. This is the exact purpose of the gadget since it works in a reverse way. 
Once more, it is friction which gives a screw a peculiarly efficient form of inefficiency.  However, friction itself has demerits despite having merits. There is always some loss in the event of friction though there is a physical law that states that energy doesn't vanish but transforms from one state to another. The energy produced when friction is applied in screw can be transformed into either heat or noise.
c.) Friction in fire and heat
Movements that are accompanied by friction molecules move violently to cause vibration that can cause an elevation in temperature. This is shown merely by quickly rubbing palms together in a cold environment. Heat will generate and temperature will rise between palms. The elevated temperature can cause wear and that is the reason why lubricants are put in systems that encounter friction.
Vehicles utilize oil and grease and ball bearings that are small round metallic balls that are even. The ball bearings act as lubricants at a wider scale. In oil molecule, regardless of the type of oil, electric charges are usually distributed evenly throughout a system. On the contrary, water molecules have positive and negative charges located at the opposite ends. This leads to the creation of a strong bond.  The relative deficiency of strong bonds between oil molecules makes them to freely move between elements of metal thus buffering them from excessive friction.
Usually, there is a statement that encounters any statement made concerning friction. For example, anciently, a wheel was considered to be of great importance to societies by reducing friction in systems. Many years ago, fire was also discovered and it was a great technological achievement since it could be used to give long-distance signals and also be used domestically. A wheel is an artificial product whereas fire occurs naturally though man began to make his own fire by utilizing friction.
Investors took advantage of the discovery that fire can be generated through friction. They embarked on making fire sticks that have phosphorous tips on their tips. The stick got a name of a matchstick. The tip is made of all components that can trigger fire, but unless it is rubbed on a surface that triggers friction, it can't light. Therefore, the stick has to be rubbed on a surface such as sandpaper that has an elevated coefficient of friction.
The chemicals in matchstick that ignite fire are usually spread between the stick head and the striking strip on a matchbox. The chemicals located on the tip must interact with one another for lighting to happen and once more, friction must exist for the head and the striking pad to serve their purpose. Just like in car tires, a tight bond in water reduces friction between matchbox strip and stick tip is they water pours on them. 
d.) Friction in plug welding
In 1995, welding procedure that is done in a solid state was invented. It is referred to as friction plug welding. The technology was invented by Lockheed Martin who saw the need to replace the TIG technology that was manual in nature. Currently, it is widely used in welding repairs. During the process of welding, a tremendous force that exists in plugs pushes the plugs into the targeted hole to make a strong compacted joint. This process is reliable and brings form numerous benefits compared to the predecessor method TID (Shane & Vann, 2017). It has characteristics such as; a plug unit placed before withdrawing compression stress and the workpiece, elevated welding stability large process window and qualified rate.
e.) Friction in Stir welding
Friction stir welding is gaining fame in the aerospace industry and it is used in the fabrication process of aluminium alloys that are highly-strengthened. Materials used in aerospace that use this technology include big fuel tanks that are used in transporting oil and gas. Friction stir welding is considered to be very important in aerospace industry because of the advantages it has including fewer defects, formation of strong mechanical joints and low distortion of aluminum materials.  In most cases, materials that are used in this type of welding are profoundly strengthened so that they do not get worn out easily. Usually, they are strengthened by TiN coating technology. The main aim of applying TiN coating technology in metals is that it is cost friendly and leaves a smooth finishing (Shaw, 2008). TiN coatings have been proven to be significant when turning is done at super speed but of little importance, if done at a low speed (Sedlacek, Podgornik & Vizintin, 2009). Therefore, friction can be applied in making coating of the materials that are resistant to wear thus guaranteeing safety for handlers of containers made of such materials in an aerospace industry that is very delicate. Good quality TiN coatings can be attained only if the materials used are resistant to wear.
Summary/Conclusion
The current technological and scientific developments that have been brought forth by tribology have achieved immense positive results. Having knowledge concerning friction, how it works and its effects have been explained through atomic contact mechanics, use of characterization techniques that are quite advanced, simulation methods and multilevel modeling. Therefore, currently, friction can be managed to prevent wear which has both environmental and economic impact. It can also be utilized in making work efficient and lighting fire. 
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