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Методические указания

по обучению чтению технической литературы

на английском языке по специальности

«Материаловедение в машиностроении»

(часть III)
Издательство МВТУ

§ 1
Задание I.  Переведите следующие слова и сочетания слов: 
price- comparatively stable price - price rise - competitive price; 
cost - low cost - at far less cost - cost reductions 
cheap - cheapness, 
competition - competitive materials - from a competitive view.
Задание 2. Читая статью " Ceramics Challenge", найдите в ней место, где говорится о свойствах керамических материалов. Скажите, какие свойства керамических материалов привлекают к ним внимание в разнообраз​ных отраслях промышленности. Если потребуется, воспользуйтесь словарем.

Задание 3.  Продолжайте читать статью и скажите, какие факторы обусловливают все более широкое применение керамических материалов в промышленности. Если нужно, воспользуйтесь словарем.

Задание 4.  Чем автор статьи объясняет то обстоятельство, что хрупкость керамических материалов на первых порах ставит проблему перед конструктором? Как автор советует подходить к решению проблемы хрупкости керамических материалов? Чем он аргументирует свой совет? Чтобы полностью разобраться в позиции автора статьи, Вам придется работать со словарем.
Ceramics Challenge
Over the past 60 years Industrial ceramics mass a significant contribution to the achievement of man's ambitions in technology and engineering. It is difficult to think of an industry where ceramics have not been of fundamental importance. Indeed such industries as electronics and television, electricity supply, textiles, automobile and aerospace rely extensively on their use. It is little wonder therefore that the ceramic in​dustry itself has grown rapidly in recent years in line with the demands of these industries, the growth springing from the benefits that arise from the use of ceramics.

What are these benefits they are finding? To answer this question we must consider the properties and capabilities of ceramics.

These includes the ability to withstand high operating temperatures in air or combustion gases; extreme hardness and abrasion resistance;  chemical inertness to many acids and salts; exceptional electrical insulation and rigidity and creep re​sistance at very high temperatures.

Surely this is an impressive list. Particularly so if your1 view of ceramics is limited to teacups, or silicon nitride. Much use is made of the first, much has been written about the latter.

The industrial ceramics that are of general benefit to industry today are far less popular than the well-known silicon nitride. But aluminum oxide, for example, baa many similar properties at far less cost. Alumina offers working temperatu​res 3000C higher than the best high temperature alloys; hardness adequate for grinding and machining tough metals; an ab​rasion resistance necessary for working even with shot blasting materials.
Titania offers particular dielectric properties and very smooth low friction surfaces, while steatite based materials offer good insulation properties and relative cheapness. Cera​mic materials with conducting, semi-conducting or magnetic properties - even with optical properties or zero thermal expansion - have bean created by materials scientists. The challenge sow is for engineers in every part of industry to use them affectively.

There is every incentive to use ceramics more widely. At a time when supplies of raw materials are under pressure, there is no shortage of alumino-silicates which form the basis of most industrial ceramics. There is good reason to believe that this situation will continue. Already we are seeing a switch from plastics in certain applications in the electronics field and this will extend to other industries.

Ceramics can justify wider application from a competitive viewpoint even if there were no materials shortage. While the prices of primary metals, such as lead, copper, sink and nickel, as well as steel and oil are showing metronomic rises, the price of ceramics bat remained comparatively stable. The policy has been to concentrate on a number of applications where quantity production has lad to cost reduction. E.g. one inch diameter counter face rings1 of complex design will only cost 7 pence each for order quantities2 of 500 000.
Critics of the wider use of ceramics in engineering will point to the problem of brittleness. Yes, there are problems in designing with brittle materials when one has been accustomed to working with ductile metals, hut there is wide experience and successful design to rely on. We have only to consider that every oar uses alumina spark plugs3 or that every 13 amp. plug top fuse4 uses a steatite body to realize that brittle materials can be made to satisfy severe engineering requirements.

Designers should, however, make full use of the design and technical applications services5 of fared by major companies right from the start of any new project. Products so designed are usually bettor and cheaper. There is no substitute for long: practi​cal experience in the field of industrial ceramics. There will be no real difficulty about complex shapes if the design is made in cooperation with a ceramic company. The ceramics industry has s wide variety of fabrication techniques and it is clear that components of very varying shapes can be manufactured of ceramic materials. The ceramic manufacturer can choose the ideal method; for producing a new component among numerous fabrication techniques.

The industrial ceramics industry is ready for further expansion. With proper materials and manufacturing facilities capable of producing engineering components at competitive prices, we  face the future with confidence.

Engineers and designers are turning to ceramics to solve the most sophisticated problems. There are many new areas where ceramics could play an important role. It is for engineers to explore these new opportunities and accept the challenge of ceramics. 
Notes: 1. counter face ring - уплотнительное кольцо
2. order quantity - заказ на изготовление партии изделий определенного количества

3. spark plug - свеча (зажигания)
4. plug top fuse - запальник свечи

5. design and technical application services- услуги по конструированию и внедрению
Задание 5.  Сделайте устное сообщение или примите участие в обсуждения следующих вопросов:
A.
Economic aspects of wider application of ceramics.

(The following words and word combinations might be useful for you: raw materials; shortage; price; price rise; competitive price; primary metals; comparatively stables quantity production; cost (v.,n.); order quantities of  500 000; proper materials; manufacturing techniques).

B.
Ceramics; excellent mechanical properties vs. brittleness.
(The following words and word combinations might be helpful for you: include; withstand; high operating (working) temperatures; abrasion resistance; chemical inertness; acid; salt; insulation;
rigidity; creep resistance; for example; alumina; 3000С higher than; titania; steatite; the main disadvantage; problems in de​signing with brittle materials; accustomed to working with ductile metals; there is a wide experience and successful! design to rely on; in cooperation with a ceramics company; a wide va​riety of fabrication techniques; components of very varying sha​pes; choose the best method).
Задание 6.  Предложите свой перевод названия статьи.
§ 2.
Задание 1.  В статье "Shape Memory Alloys" ("Сплавы с памятью формы") найдите и изложите на русском языке информацию по следующим вопросам:

1. Какими новыми свойствами станут обладать изделия, если их из​готовить из сплава с памятью формы?

2. В каких пределах мотет меняться форма таких изделий?

3. Сколько раз может происходить изменение формы изделия?

4. Какие сплавы могут обладать памятью формы?

5. Какое применение могут иметь такие сплавы?

6. Где занимаются исследованиями в этой области?

Shape Memory Alloys

Bodies Bade of shape memory alloys (SM -alloys) can change their shape if heated or cooled across a critical range of tem​peratures, provided the proper thermo mechanical treatment has been applied. Depending upon the alloy composition, the critical temperature at which the shape memory effect (SME) occurs can be above or below room temperature. In this temperature range, called Ms-Mf on cooling and As-Af on heating, the crystal structure of the alloy changes. The phase transformation responsible for this change is a diffusionless thermoelastic martensitic transformation. Devices such as wires, rode, tubes, plates, springs, etc., ma​de of such a SME-alloy can have two shapes: "cold" and "warm". Both shapes can be freely chosen within certain limitations. As long as the amount of deformation needed to transform the cold into the warm shape does not exceed the maximum value given by the crystallography of the transformation, any shape can be restored by simple beating. The maximum value is usually of the order of 5 to 8%.  Studies on these alloys have been carried out in the OK, Belgium, Japan and Germany.

The SM-effect has been obtained with several аllоу systems, such as binary and ternary cooper-, silver- and gold-based alloys, binary and ternary Ni-Ti alloys, Ni-Al, Fe-Pt, etc. The martensitic transformation in all these alloy systems shows a number of characteristics that differentiate them from that in martensitic steels. The most important characteristics of the thermoelastic martensitic transformation are:
- The transformation starts at Ms and is completed at Mf and the transformed volume increases continuously as the temperature decreases. Upon heating, the martensite starts to retransform into the higher temperature phase, or austenite the reverse transformation is completed at Af.

- The reversible transformation can be repeated many times.

- The transformation is hysteretic; the temperature differen​ce between the forward and the reverse transformation is of the order of 10°C.

The alloy systems currently of industrial interest are the Cu-Zn-Al, Cu-Al-Ni and Ni-Ti intermetallic solid solutions with a body centered cubic (bcc) structure, i.e. the betaphase alloys. They can be used in three main applications substitution, simplification or for novel use. In the latter category, Hitachi has developed a three-fingered robot "hand", with each joint; activated by a bundle of 12 Ni-Ti alloy wires, each 0,2 mm in diameter. The heating and cooling are effected by passing electric currents along these wires.

Задание 2. Расскажите на английском языке о сплавах с памятью формы. В качестве плана можно использовать вопросы в задании I (стр. 4).

§ 3

Задание 1.  Переведите термины: resin;  blend (v,n);  poly blend; compatible; functionality; cost/performance ratio.
 Задание 2. Переведите название статьи, заголовки ее разделов. Переведите аннотацию. Основываясь на полученной информации, ответьте:
а)
Можно ли предположить, что статья содержит сведения об экономических аспектах разработки новых полимерных материалов?

б)
Есть ли вероятность найти в статье информацию о научном под​ходе к смешиванию полимеров?
Задание 3.

Что такое "Elemid "? Расскажите (или напишите) о нем по-русски. 
Задание 4.
Внимательно просмотрите раздел "From Art to Science" И найдите в нем место, где говорится о пути смешивания несовместимых полиме​ров. Объясните по-русски, как это делают.

POLYBLENDS: NEW PROPERTIES from OLD RESINS.
Combining the best properties of two or more established engineering resins by alloying or blending is one of the most cost-effective means, of developing new polymer materials. 
Even the most versatile plastic resins have certain draw​backs. For example, a resin with high modulus may be plasticized by moisture, a resin with high chemical resistance may be not strong enough.

To  reduce these drawbacks, resin manufacturers are blending and alloying resins with known advantages to produce new resins with desired property combinations. The advantages in polyblending engineering resins include higher strengths, longer fatigue lives and, perhaps most importantly, lower coat/performance ratios.

Maintaining Your Confidence.

According to a spokesman for General Electric Plastics, seven or eight years and $1 billion are required to research, develop, and bring to market2 a new polymer. On the other hand, Research Polymers International has estimated that the time between market identification3 and the introduction of a new blend may be as short as two months. Developing production capacity for an engineering resin, according to a Borg-Warner Chemicals spokesman, costs approximately $ 1/1 lb capacity. The same capacity for an engineering--blend facility costs less than 2/1  lb capacity.

However, cost-effectiveness is only part of the justification for the introduction of such blends as, say, Borg Warner's Elemid aimed at automotive market. This new blend couples two established resins - nylon and acrylonitrile - butadiene - styrene (ABC) -and the coupling is more likely to be accepted by users than an entirely new synthetic resin. Both nylon and ABC are well-known for chemical resistance, and Elemid is said to be good for combi​ned high heat and chemical attack, such as in automobile under-hood components, connectors and body panels4. Elemid provides ex​cellent flow for large parts, outstanding surface finish and high resistance to deformation. It can resist temperatures of 150°C with minimal effect.

From Art to Science.

The number of commercial blend families is growing almost monthly. Bach family may include dozens of different compounds, because in any pair of successfully coupled resins the ratio of component resins may often be varied from О to 100%.

The large number of successful blends may suggest that alloying la as simple as choosing two high-performance resins and mix​ing them together. This is not the case5. Mixing high-molecular-weight, long-chain polymer systems into single-phase polyblends is highly unlikely due to thermodynamic, kinetic, mechanical and some other factors. The functionalities along each chain have widely differing compatibility with other functionalities, and hence tend to segregate themselves.

A good indicator of how compatible two polymers may be la the difference in solubility parameters: the closer together the solubility parameters, the closer the two polymers are thermodynamically and thus the less likely they are to separate. Fully compatible polymer systems are rare, especially in engineering polymers.

When two components are incompatible, as la usually the case6, phase separation and domain formation dominate the system. In that ease, stresses are not transferred between the domains as well as with compatible systems, leading to lower strengths, stiffness, and impacts.
It is in the area of compatibilizing dissimilar resins that the most important advances in blends are occurring. Most of this .technology is proprietary - for example, grafting a functionally onto the main chain of component A which is compatible with component B, to act as a bridge between otherwise incompatible chains.
One of highly versatile compatibilising technology developed by Dow Chemical incorporates oxazoline functionality on a styrene component resin. The oxasoline covalently bonds with the functionalities of the other components in seconds, when melt -mixed with another component resin with suitable functionality. (The Hat of suitable candidates includes m great number of widely used resins, such asolefines, styrenics or any other polymer containing anhydride, phenolic hydroxyl amine or epoxy groups). The general-purpose polystyrene component can thus be joined to innumerable other components for improvements in dimensional stability, radiation resistance, processability, modulus, etc. This, in turn, could result in an entirely new range of dial-a-property blends for high-volume intermediate-performance applications. 
Notes: 1. coat-effective - эффективный, выгодный
2. bring to market - выпустить а продажу (на рывок)

3. market identification – появление на рынке, начало промышленного производства
4. underhood components, connectors and body panels -детали под кожухом, соединительные устройства 
5. this is not the case - это не так
6. as is usually the case - как это обычно бывает
Задание 5. Ответьте на вопросы:

1. What la the more effective means to produce polymer materials:
a) to develop entirely new synthetic Materials; or b) to blend two or more established polymers? Prove your point.
2. That la the main problem with blending polymer materials?

3. What 1b the way to sake dissimilar resins compatible? Describe it and cite the example from the paper.

§ 4

Задание 1. Ознакомьтесь с названием статьи и заголовками ее разде​лов. Можно ли по ним определить, что в статье содержатся- введения о материалах, применяемых в космической технологии? 
Задание 2. Прочитайте введение, найдите а нем так называемую "неоформленную" аннотацию (определение автором круге рассматриваемых в статье вопросов).

Можно ли теперь сказать, что в статье говорится о материалах, применяемых в космической технологии? Аргументируйте свой вывод. 
Задание 3. Что означает "FERS composite "? Расшифруйте сокраще​ние. Дайте русский эквивалент.
Задание 4. Внимательно просмотрите раздел "Matching Fiber and Matrix: Compatibility is the Key " и скажите, на какие две части можно разделать его по содержанию? Отметьте начало и конец каждой из частей.
Задание 5. Прочитайте раздел "Matching Fiber and Matrix" и скажите (или напишете) на русском языке:

а) Каковы преимущества и недостатки вольфрамовой проволоки, если ее использовать а качестве упрочнителя в композите?

б) Какие материалы наиболее эффективны в качестве матрицы а соче​тании с вольфрамовым волокном?
Задание 6. В разделе "Fiber Reinforcement Boosts Performance" перечислены три преимущества жаропрочного сплава, упрочненного вольфрамовым волокном, по сравнению с обычными жаропрочными спла​вами. Какие это преимущества?

Fiber-Reinforced Superalloy Composites

Provide an Added Performance Edge.

 Superalloys appear to have reached their upper limits. In the unreinforced state, isotropic superalloys peak in performan​ce at about 9800C. Past increases in aircraft gas turbine engine required improvements in service temperature of superalloys. Now, for further improvements, researchers are turning to materials with directional microstructures, such as fiber-reinforced super-alloys, directionally solidified single crystals and eutectics1, and oxide dispersion-strengthened superalloys. Other new Materials being developed are inter-metallic compounds and ceramics.

In fiber-reinforced superalloy (FRS) composites, fibers are the principal strengtheners, therefore, properties are anisotro​pic and are maximized in the direction of the fiber reinforcement. Better transverse properties are obtained with angle-plied fiber orientations2.

Continuous tungsten fibers in tungsten-fiber-reinforced su​peralloy (TFRS) composites provide superior high-temperature strength and creep resistance, while superalloy matrices are se​lected for oxidation resistance and fiber compatibility. TFRS composites potentially can provide an increase in operating tempera​ture of up to 1750C over currently used superalloys.

Here these materials are considered primarily for1 use  as rocket-engine turbopump blades for advanced space shuttle engines and since they offer significant potential for application as rotating turbine blades in airbreathing and rocket engines. 
Matching Fiber and Matrix:

Compatibility is the Key.

Of the fibers considered to reinforce superalloy matrices, including submicron whiskers, continuous ceramic, boron, and car​bon filament, and refractory metal wires, the latter material is best because of its greater tolerance of fiber/matrix interface reactions. Boron, carbon and silicon-carbide fibers are virtually dissolved by superalloy matrices at high temperatures, and currently there are no adequate diffusion barriers to reduce  fiber matrix reactions.

In addition, commercial tungsten alloy fibers are stronger than tantalum, molybdenum and niobium-base alloy fibers. Tungs​ten alloy fibers have an ultimate tensile strength of up to 2165 MPa at 10950C, and a 100-h creep rupture  strength of up to 1400 MPa,  compared with 90 MPa for the strongest superalloys.

Although tungsten alloy fibers have the highest densities of these materials, their rupture strength/density ratios are higher than those of other fibers; these properties make tung​sten alloy fibers the first choice for high-temperature FRS com​posite reinforcement.

The key factor in matrix selection is its capability to form a good bond with the fiber without causing an excessive reaction that could degrade fiber properties. Different types of interface reactions occur between tungsten fibers and nickel, cobalt, or iron-base superalloy matrices, including the formation of solid -solution zones, intermetallic compounds, and diffusion recrystallization of heavily worked fibers3. In addition, the degree of fi​ber/matrix reaction varies with both fiber and matrix compositi​ons, leading to differences in fiber properties.

Iron-base superalloys are more compatible with tungsten fi​bers than nickel-or cobalt-base superalloys. However the least re​active type of superalloy matrix is the FeCrAlY class of material which not only provides a stable composite system, but also pro​duces a composite with improved ductility and oxidation resistance.
Fiber Reinforcement

 Boosts Performance.

TFRS composites with 40-vol% fibers have a 100-h rupture strength of up to 345 MPs at 10900C; this is equal to the strength of superalloys at 9l50C. Thus, TFRS composites provide a service temperature advantage of about 1700С over conventional alloys. The stress on a turbine blade during operation is determined by blade density and rotational speed, since stresses are created by centrifugal loading. Therefore, density differences between TFRS composites and superalloys are taken into account when comparing properties. When normalized for density, the strongest TFRS com​posite still potentially provides a service temperature advanta​ge of 1100C over the strongest superalloy.

Temperature gradients from rapid heating and cooling cycles in gas turbines cause thermally induced stresses and strains in turbine blade materials. In TFRS composites, internal stresses caused by thermal-expansion mismatch of the fiber and matrix are superimposed upon thermally Induced stresses. A ductile superal​loy matrix reduces these thermal strains by plastic defor​mation, TFRS composites have successfully undergone 1000 thermal cycles between 30 end 12000C without any substantial structural damage or loss of properties.

High thermal conductivity is a major factor in determining coolant flow requirements and thermally induced strains. Thermal conductivity of TFRS composites is highest  in the direction parallel to the tungsten fiber reinforcement and remains more than double that of superalloys in the direction perpendicular to the unidirectional reinforcement. Host turbine blades and vanes are cooled during operation by diverting cooling air inside the airfoil and out through its walls. This diversion of cooling air reduces engine efficiency and is minimized to allow higher engine performance end reduced fuel consumption. By taking advantage of the higher thermal conductivity of TFRS composites, engine designers can increase turbine inlet temperatures by about 550C, while maintaining the ваше coolant flow and reducing thermally induce strains.
Future Work Will Determine

TFRS Composite Practicability.

Studios show that tungsten-fiber-reinforced superalloy composites potentially are promising materials for advanced high-temperature components, and that complex-shaped composite parts can be made successfully. However, further research Is needed to ge​nerate a database for design, as well as to develop and verify structural analysis and failure models to optimize design and maximize performance advantages.

Most refractory metal wire alloys hove been developed by the electric-lamp industry for strength at incandescent temperatures, and it is fortunate that they also have outstanding properties in the 10950C temperature range. Efforts are underway to develop new refractory metal wires, specifically designed for maximum long-time creep strength in the 9000 to 1325°C temperature range. The improved properties of new fibers, combined with improvements in structural analysis and design, will aid in the development of TFRS composites for advanced airbreathing and rocket engine applications, as well as other high-temperature materials applications.
Notes:    1. directionally solidified single crystals and eutectic - материалы с многокристаллической или эвтектической структурой,  полученные направленной кристаллизацией
2. Angle-plied fiber orientation -   угловая ориентация упрочняющих волокон 

3. heavily worked fibers -   сильноупрочненные волокна
Задание 7.  Make up an oral (or written) report on "Composition and Advantages of TFRS composites".
The following words and word combinations might be useful for it: Contain; reinforcement; stronger than; although; density; rupture strength/density ratio; the first choice for high-temperature FRS composite reinforcement; the key factor in matrix selection; compatibility with reinforcement; since; interface reactions; occur; between fibers and matrices; the least reactive; Fe Cr Al T alloy; provide; not only...but also; improved ductility and oxidation resistance.

Temperature advantage of 1700C; over conventional alloys; over the strongest superalloy; ductile superalloy matrix; reduce; ther​mal strains; by plastic deformation; thermal conductivity.

Design Fundamentals for Composites

from Mechanical Engineering
The properties of a composite depend on many factors: component properties, relative proportions, size and shape, state of aggregation and agglomeration, relative dispersion and orientation, and level of interphase adhesion. Composite properties are also subject to change due to environmental effects, aging, thermal conditions, and other factors. With so many variables, estimating composite properties analytically can be a very complex, and unrewarding, task. However, simple equations for preli​minary designs are available which make working with composites as easy as with conventional materials.

A first approximation of many mechanical properties based on the Rule of Mixtures (in which overall properties are a sum of the component properties) can be made for unidirectional, continuous fiber composites. Tensile modulus, for example, may be estimated from 
Ec=VfEf+VmEm
Where Ec is the modulus, Ef and Em are modules of the reinforcement and matrix, respectively, and Vf and Vm are the volume fracti​ons of reinforcement and matrix, respectively. Fairly precise analogous equations have been developed for longitudinal Poisson's ratio, tensile strength, and other properties.

Similar equations exist for transverse properties. Transverse modulus, for example, may be estimated from
Ec=
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Either equation (tensile or transverse) may be generalized for any number of components.
A more accurate estimate, «blob la adequate for many practical design predictions of transverse composite modulus, have been developed. Called the Halplng-Tsai equation (after its developers) it can be used to approximate the properties of a composite as a somewhat complex function of reinforcement geometry, packing, and loading conditions. For fibers with circular or square cross-section, the simplified Tsai-Halpin equation for transverse modulus is


Ec=
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The properties of many other reinforcement systems may be calculated with the Т-H equation, though some coefficients must be modified.

These and many other equations have been developed or derive ed to reflect the rapid fall-off of the properties when loads are not applied in the direction of tee reinforcement, the effect of critical fiber length, and other more asotiric considerations. Composite properties may be estimated to a fair degree of accu​racy free these and other relatively simple equations. If greater accuracy is required, there are more complex equations available.
Putting the Pieces Together
Diffusion bonding of monolayer composite tapes currently is the most cost-effective method of TFRS component fabrication. The monotapes can be produced by various methods: however, the most versatile fabrications process is the arc-spray technique recently developed at NASA Lewis Research Center. In this process, molten matrix alloy droplets are sprayed onto a cylindrical drum wrapped with fibers is a controlled-atmosphere chamber. The drum is rotated and passed in front of the arc-spray head to product a controlled-porosity monotape.
After spraying, the monolayer tape is removed from the drum, cut into any shape, and laid up in the required orientation. After layup, the assembly may be hot pressed to near net shape, which requires a minimum of final machining.

[image: image4.jpg]



Vocabulary

abrasion - стирание 

acid – кислота
airfoil - фюзеляж
alumina – окись алюминия, глинозем
blend – смешивать, смесь
bond -   связь, соединение
brittle   - хрупкий
chain -   полимерная цепь
challenge: 1) сложная  задача, проблема; 2) перспектива;

3) многообещающие возможности; 4) вызов

commercial – промышленный

compatible - совместимый
  compatibilize -   совместить

component - деталь, изделие

continuous -непрерывный 
conventional -   обычный, традиционный

cross section -   поперечное сечение

creep – ползучесть

currently -   в настоящее время 

efficiency -КПД 
engineering – конструкционный

expansion -   расширение

facility - оборудование
  manufacturing facility - производственное оборудование

failure -  разрушение

fatigue - усталость

 fatigue life -    долговечность

fiber -   волокно

filament -   нить

flow -  жидкотекучесть

functionality - функциональная группа
  graft functionality -  нарастить  функциональную группу 
grind (ground) -  шлифовать 

impact - динамическое воздействие, удар 
interface - поверхность раздела
  interface reaction – превращения  на  поверзности раздела

machining – механическая  обработка 
matrix (мн.ч. matrices) -    матрица
performance - характеристики 
plastisize - пластифицировать 
polyblend - многокомпонентная конструкционная пластмасса
reinforce –упрочнять

resin - полимер 
rigid - жесткий 
rupture - разрыв

  100 h rupture strength - длительная прочность 100 час.

segregate - разделять(ся) 
shot blasting - пескоструйный 
silicon nitride - нитрид кремния 
sophisticated - сложный 
steatite - стетит (материал, выпускаемый компанией того же названия) 
stiff - жесткий, прочный 
strain - 1) усилие, нагрузка, напряжение;2) деформация;

3) натяжение, растяжение 
stress - напряжение, усилие, напряженное состояние 
superalloy - жаропрочный сплав 
surface finish - чистота поверхности 
technique - метод

titania - титаносодержащие керамические материалы 
tolerance - 1) допуск 2) терпимость 
  close tolerance - малый допуск 
tough - 1) жесткий, прочный, твердый;2) вязкий, тягучий 
unidlretional - однонаправленный 
variable - переменная величина 
versatile - универсальный 

whisker -  УС

Give Russian equivalents to the terms in English.
Текст N 1 Ceramic challenge 
Ability

Achievement
Application

Benefit

Challenge



вызов, сложная задача, перспектива
Consider (v)

Extend (v)

Fabrication
Justify (v)

Lead to (v)

Offer (v)

Particularly

Property

Rely on (v)

Shortage

Significant

Similar

Supply

The latter



ср. cтепень от late
To satisfy the requirement

Withstand (v)

Abrasion resistance

Brittleness



хрупкость
component
Copper

Creep resistance

Ductile

Expansion



расщирение
Grinding



шлифование
Hardness

Inch

Lead

Oil

Raw materials

Smooth surface
Tough




1) жесткий, прочный 2) вязкий, тягучий
N 4

Compatibility



совместимость
Creep rupture strength

сопротивление ползучести (длительная прочность)

Density



плотность

Dissolve



растворять

Ductility



пластичность

Fiber




волокно
Fiber-reinforced composite 

композит, армированный волокнами
Filament



нить
Interface



стык, поверхность (граница)  раздела
Inter-metallic compound 

интерметаллическое соединение
Oxide dispersion-strengthened alloy
упрочненный дисперсными окисными частицами
Matrix-matrices


матрица-матрицы
Operating temperature

рабочая температура
Oxidation resistance


стойкость к окислению
Pa




Pascal
Performance



характеристика
Ratio




соотношение
Reinforce



упрочнять
Rotate (v)



вращаться
Rupture strength


прочность на разрыв
Service temperature


рабочая температура
Single crystal



монокристалл
Solid solution



твердый раствор
Solidify



затвердевать


Superalloy 



жаропрочный сплав
Tensile strength


прочность на разрыв (растяжение)
Tolerance



допуск
Transversal, transverse

поперечный
Tungsten



вольфрам
Whisker 



нитевидный кристалл, ус

общая лексика:

Appear (v)
Reach (v)
increase in (n)

require improvement
improve, improved
obtain(v)

provide (v)

since

offer (v)
ultimate



критический, предельный
capable, capability
the least 



от «little»
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