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Hydraulics
1. What is hydraulics? 

It is a branch of science and engineering concerned with the use of liquids to perform mechanical tasks.

2. Name some of the fluids used in hydraulics.

We can use: mineral oils, synthetic fluids, water, oil-water emulsions, etc.
3. Give examples of the use of this source of energy.

It is generally used in mechanisms that demand high forces or great accuracy movements, namely, injecting machines, hydraulic presses, landing gears, mobile bridges, ground-levelling machines.
4. What are the advantages of hydraulics?

· Forces, binary, and very high potencies obtained with organs of reduced dimensions;
· Reduced inertia of the movable organs related to the produced forces;
· Easiness in the attainment of rectilinear movements with constant available force;
· Great softness of movements, thus improving the life of the tools;
· Easiness in the attainment of both rotary and linear variable speeds, and almost independent of the load;
· Easiness in limiting the forces or potencies efficiently (protection against overloads);
· Absence of bulky and complex mechanical transmissions with maintenance, lubrication and wear and tear problems;
· Great flexibility in the disposition of the component organs of a system, since they are only interlinked by tubing; 
· Easiness of functional interconnection of the different organs of a system, of automation and of association to other command circuits, whether they are electric, electronic or pneumatic;
· Possibility of accomplishment of multiple functional schemes, whether elementary or sophisticated, with resource to normalized elements;
· Easiness in altering the characteristics of a system or of modifying it organic and functionally;
· Easiness of control and rehearsal through measure instruments (manometers, flux-meters, thermometers);
· Durability and trust - self-lubrication.

5. What are the limitations underlying hydraulics?

· Load losses in the tubing and accessories, with consequent degradation of energy and heat;
· Internal escapes that affect the volumetric and global incomes, and the kinetic properties of the systems;
· Sensibility to the alteration of physical conditions (temperature fluctuations and viscosity of the hydraulic fluid);
· Possibility of external escapes of liquid by failure or tightness flaw, and of oil steams with subsequent pollution of the atmosphere, fire danger;
· Inherent noise to the phenomena of hydrodynamic vibration and mechanical vibration in the rotary machines;
· Demand of high mechanical quality of the hydraulic organs (precise tolerances, high superficial and material completions with strict mechanical properties);
· Need to consider, at the project level, the consequences of side effects (internal escapes, compressibility, heating, load losses).
6. State Pascal’s law.
Pascal's Law (also called Pascal's Principle) is only applied to incompressible liquids and it says that ‘changes in pressure at any point in an enclosed fluid at rest are transmitted undiminished to all points in the fluid and act in all directions’.

7. What are hydraulic generators?
The hydraulic generators are machines capable of transforming mechanical energy into hydraulics in a continuous way. They are commonly designated by pumps since their function is to produce hydrostatic energy, that is, to supply flow under pressure.

8. What types of pumps do you know?
The types of pumps or motors are: pumps or motors of external gear; pumps or motors of internal gear; screw pumps or motors; axial piston pumps or motors; radial piston pumps or motors; screw pumps or motors.

9. What differences and similarities are there between the hydraulic pumps and motors?
Hydraulic motors are hydraulic pumps that work in the opposite direction, that is, in the conversion of hydrostatic energy into mechanical energy. While the pumps are linked to electric or combustion motors so as to transform the mechanical energy of rotation into hydraulic energy of pressure, the hydraulic motors are placed in the circuit under pressure in order to obtain mechanical energy of movement from the pressure energy.
