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3.12. Frictional  Forces.

       Words and phrases:

    project                                бросать
    to tear off                            отрывать
    to stick                                приклеивать

    to lubricate                          смазать
    to set in motion                   привести в движение
    attach a spring                    прикрепить пружину
    sliding friction                      трение скольжения
    rolling friction                       трение качения
    static friction                        трение покоя
    cohesion                              сцепление между молекулами                

    roll bearing                              роликовые подшипники

    ball bearing                             шариковые подшипники
to grease
смазывать жиром
lubricants
смазочные вещества
grip
сцепляться
efficiency
коэффициент полезного действия
3.13. Read the text:

The fact that a body projected along an ordinary horizontal table eventual​ly comes to rest means that the body experiences resistance to its motion This resistance changes the velocity of the body and is, therefore, measured by force. This force is known as the force of friction. Actually, whenever the surface of one body slides along that of another, there appears a frictional force. The fric​tional force acting on a body is directed opposite to its motion and is parallel to the surfaces.
Frictional forces may exist between surfaces even when there is no relative motion.
How to measure static friction
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Let us consider a block at rest on a horizontal table. Attach a spring to it to measure the force
required to set the block in motion. We find that the block will not move. It is because the applied
force is balanced by the opposite
frictional force exerted on the block     by the table, acting along the sur​face of contact. As we increase the applied force we find some definite force at which the block just begins to move.
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The frictional forces acting between surfaces at rest with respect to each other 
are called forces of static friction. The 
maximum force of static friction will be 
the same as the smallest force necessary to start motion. Once motion has started, the frictional force acting between the surfaces usually decreases so that a smaller force is necessary to maintain uniform motion.
The forces of kinetic friction

The force acting between surfaces in relative motion is called the force of kinetic friction'. When one body slides over the surface of another, there
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Kinetic friction — sliding friction and rolling friction are known as kinetic one.

[image: image4.wmf][image: image5.wmf]    appears the force of sliding friction. But the force of friction decreases if one body rolls over the surface of the other. This force is called rolling friction. Some examples of rolling friction you can observe in case of moving     

                        transport: the wheels of a train rolling along the rails, the                      wheels of a car rolling along the road, and so on.

To measure the force of friction, you must attach a dynamometer to the sliding body and move it uni​formly. The dynamometer will show you the force of friction. If you put some weight on the block moving along the surface of the table, the dynamometer will show a greater force. Hence, the heavier the body, the greater the force of friction.
Roll bearings

Why does the frictional force appear? The frictional force appears due to the cohesion of the mol​ecules of the block and the table at the places where the surfaces are in very close contact. The less smooth the surfaces in contact, the greater the force of friction.

The forces of attraction between molecules may be so strong at some points that small fragments are torn off one surface and stick to the other. This has been demonstrated by experiments with radioactive trace materials.
The force of friction plays a great role in engineering. Sometimes it may be helpful and sometimes it may be harmful. When it is harmful, they try to decrease it. The force of friction appearing between the moving parts of machines heats them and is the reason of wear and tear of equipment. So they try to reduce the force of friction by lubricating surfaces, by oiling them or using roll bearings. Efficiency is increased by reducing friction. On the other hand one cannot imagine our life without friction. No object can exist without it. Neither table not fabric can be made without friction. Neither man, nor ani​mal would be able to move. They pour sand on the road in winter to increase the force of friction. In basketball, players make use of friction by wearing shoes that grip the floor.
3.14. Write phrases equivalent to the following:
              в конце концов останавливается 

             тело испытывает сопротивление движению

             поддерживать равномерное движение

             шероховатость соприкасающихся поверхностей 

             маленькие кусочки отрываются от поверхности 

                      причина износа
                                                                                                                                                шариковые подшипники уменьшают трение

наименьшая сила, необходимая, чтобы начать

движение

3.15.Write sentences using the words:

to oppose / force of friction / the motion / body

ball / roll / bare floor / carpet / faster / than / 

rough floor / desk / force of static friction / hold / back / we / try / move / when / it

slow down / wear out / parts of machine / oiling / to use

tires / most / to be designed / friction / increase / on the road / for better traction 

(traction - сцепление)

skis / wax / in skiing / friction / reduce / between them / the snow 

oil / grease / reduce / many machines / friction / use

bicycle / wheels / other machines / ball bearings / friction / reduce 

        3.16. Write the sentences in English:

Сила трения препятствует движению.

Между неподвижными поверхностями существует сила трения покоя.

Чтобы уменьшить трение пользуются смазочными материалами.

Трение приводит к износу оборудования.

Сила трения между движущимися деталями машины нагревает их и приводит к износу оборудования.

Сила сцепления между соприкасающимися молекулами является одной из причин возникновения силы трения.

Когда одно тело движется по поверхности другого, то между соприкасающимися поверхностями существует трение.

Шероховатость соприкасающихся поверхностей является одной из причин возникновения силы трения.

3.17. Answer the question:

1. What opposes the moving objects?

2. How does lubrication influence friction?

3. What kind of friction are you familiar with?

4. How can you measure the force of friction?

5. Why does man use wheels in many machines?

6. Why is it difficult to start a desk moving across a rough floor?

  3.18. Solve the problems:

1. A boy pulls the sledge uniformly, applying the force of 150 H. What is the force of friction equal to?

2. Two boys are pulling the sledge with a heavy weight. One of them applies the force 200 H and the other 350 H. What is the force of friction which they overcome?

3. The boy pulls a box with the force of 450 H, but the force of static friction to overcome is equal to 600 H. What force must the father add to help the boy to just begin to move the box?

4. What is the weight of a bear if its mass is 200 kg?

3.19.Write a composition about friction according to the plan:

                                   Friction and its existence.

                                   Nature of friction.

                                   Types of friction.

                                   I s friction harmful or helpful? Explain, give examples.

                                   Friction in engineering.

                                   Lubricants and their usage.
A dynamometer can be used to measure friction.





Ball bearings








