Варианты контрольных работ 6 семестра РК5.
PK5           the 6th term   module 1

1. Translate the following text without using a dictionary. The time for translation is 15 min.  
The allowable stress for a material is the value of the unit stress which, as the result of tests and experience, is a safe value upon which to base the design of a member or structure composed of that material. The allowable stress is not necessarily a fixed value for the material but may depend on the conditions under which the material is used. The actual unit stress developed in the material under operating conditions may be termed the working stress. 
………./450/

2. Read the text and write an abstract. The time is 30 min.                   

Ductile materials
     Ultimate strength is the maximum stress that a material can withstand while being stretched or pulled before failing or breaking. Tensile strength is not the same as compressive strength and the values can be quite different. 

     Many materials display linear elastic behavior, defined by a linear stress-strain relationship. The elastic behavior of materials often extends into a non-linear region up to which deformations are completely recoverable upon removal of the load; that is, a specimen loaded elastically in tension will elongate, but will return to its original shape and size when unloaded. Beyond this linear region, for ductile materials, such as steel, deformations are plastic. A plastically deformed specimen will not return to its original size and shape when unloaded. Note that there will be elastic recovery of a portion of the deformation. For many applications, plastic deformation is unacceptable, and is used as the design limitation.

     After the yield point, ductile metals will undergo a period of strain hardening, in which the stress increases again with increasing strain, and they begin to neck, as the cross-sectional area of the specimen decreases due to plastic flow. In a sufficiently ductile material, when necking becomes substantial, it causes a reversal of the engineering stress-strain curve; this is because the engineering stress is calculated assuming the original cross-sectional area before necking. The reversal point is the maximum stress on the engineering stress-strain curve, and the engineering stress coordinate of this point is the tensile ultimate strength.

     The UTS is not used in the design of ductile static members because design practices dictate the use of the yield stress. It is, however, used for quality control, because of the ease of testing. It is also used to roughly determine material types for unknown samples. 

The UTS is a common engineering parameter when designing brittle members, because there is no yield point.
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PK5           the 6th term   module 2

1. Translate the following text using a dictionary.  The time for translation is 30 min.


For many materials the ratio of unit stress to unit strain is constant up to the proportional limit. This constant ratio is called the modulus of elasticity. Since unit strains are dimensionless, the modulus of elasticity has the same dimensions as unit stress and is usually expressed in pounds per square inch. For many engineering materials the value of the modulus is sometimes called Young’s modulus and represented by  E. Thus E=S/    ..  When the value of the modulus of elasticity is known, the deformation resulting from the application of the known stress may be calculated or the stress causing the known deformation may be found.


Since the stiffness of a material is the rate with the respect to elastic strain, it follows that the modulus of elasticity of a material is a measure of the stiffness of the material. 
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2. Read the text and write an abstract . The time is 30 min.

Response models

A material has a rest shape and its shape departs away from the rest shape due to stress. The amount of departure from rest shape is called deformation, the proportion of deformation to original size is called strain. If the applied stress is sufficiently low (or the imposed strain is small enough), almost all solid materials behave in such a way that the strain is directly proportional to the stress; the coefficient of the proportion is called the modulus of elasticity. This region of deformation is known as the linearly elastic region.

It is most common for analysts in solid mechanics to use linear material models, due to ease of computation. However, real materials often exhibit non-linear behavior. As new materials are used and old ones are pushed to their limits, non-linear material models are becoming more common.

There are four basic models that describe how a solid responds to an applied stress:

1. Elastically – When an applied stress is removed, the material returns to its undeformed state. Linearly elastic materials, those that deform proportionally to the applied load, can be described by the linear elasticity equations such as Hooke's law.

2. Viscoelastically – These are materials that behave elastically, but also have damping: when the stress is applied and removed, work has to be done against the damping effects and is converted in heat within the material resulting in a hysteresis loop in the stress–strain curve. This implies that the material response has time-dependence.

3. Plastically – Materials that behave elastically generally do so when the applied stress is less than a yield value. When the stress is greater than the yield stress, the material behaves plastically and does not return to its previous state. That is, deformation that occurs after yield is permanent.

4. Thermoelastically - In general, thermoelasticity is concerned with elastic solids under conditions that are neither isothermal nor adiabatic. The simplest theory involves the Fourier's law of heat conduction, as opposed to advanced theories with physically more realistic models.
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