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ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
Данное методическое учебное пособие рассчитано на  4 семестра работы (3-й и 4-й курсы обучения студентов) по дисциплине ОГСЭ.03. Иностранный язык (английский) в ГБПОУ «ВКМиС», и предусмотрено для специальностей 15.02.08 Технология машиностроения и 22.02.06 Сварочное производство.      
Главная цель пособия — развить у учащихся навыки чтения и перевода, извлечения, обработки и передачи информации на английском языке, а также подготовить к зачетам по английскому языку. 
Пособие состоит из основного повторительного курса грамматики (в соответствии с требованиями программы по английскому языку для колледжей и средних специальных учебных заведений), текстов на специальные технические темы (согласно рабочим программам по специальностям) и приложения. Для каждого текста представлен лексический материал по техническим темам (тематический словарь) с закрепляющими упражнениями. Для работы с текстом предлагаются задания: на чтение, перевод, нахождение эквивалентов лексики в текстовом материале на английском и русском языках и формирование относительно самостоятельных высказываний, а также ответы на вопросы.  В приложение включены тексты для аудиторного и внеаудиторного  чтения и перевода с целью развития навыков самостоятельной работы со словарем и понимания основного содержания, а также таблица неправильных глаголов. 
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ГРАММАТИЧЕСКИЙ МАТЕРИАЛ
1. Времена английского глагола.
Таблица временных форм глагола
	TENSE ВРЕМЯ
	Indefinite (Simple)
 Простое
	Continuous Длительное
	Perfect Завершенное

	Present
Настоящее
	I write
Я пишу (вообще, обычно)
	I am writing
Я пишу (сейчас)
	I have written
Я (уже) написал


	Past
Прошедшее
	I wrote
Я(на)писал (вчера)
	I was writing
Я писал (в тот момент)
	I had written
Я написал (уже к тому моменту)


	Future
Будущее
	I shall/will write
Я напишу, буду писать (завтра)
	I shall/will be writing
Я буду писать (в тот момент)
	I shall/will have written
Я напишу (уже к тому моменту)



Глаголы в формах Indefinite (Simple) описывают обычные, повторяющиеся действия как факт — безотносительно к их длительности или к результату действия:
I go to school every day. — Я хожу в школу каждый день. В этом высказывании интересует не время, потраченное на дорогу, не процесс движения, не результат походов, а сам факт: я хожу в школу, а не на работу.
То же самое относится к прошедшему времени и к будущему:
I went to school when I was a boy. — Я ходил в школу, когда был мальчиком.
I shall go to school when I grow up. — Я буду ходить в школу, когда вырасту.
Отрицательная и вопросительная формы в Indefinite образуются при помощи вспомогательных глаголов do, does, did с частицей not, краткая форма: don't, doesn't, didn't. Порядок слов прямой. Вопросительные предложения образуются, как правило, простой перестановкой подлежащего и вспомогательного глагола. Вопросительные местоимения при этом стоят всегда впереди.  Не is a student. — Is he a student?
We do not write much. — Do we write much?
You have a computer. — What do you have?
She does not live in Moscow. — Does she live in Moscow?
He didn't like the film. — Did he like the film?
Особую группу составляют разъединительные вопросы, которые переводятся как утверждения плюс «не так ли?» Они применимы к любому времени. Например:
You speak English, don't you? Вы говорите по-английски, не так ли?
Но: Let us speak English, shall we? Давайте говорить по-английски, хорошо?
2. Правильные и неправильные глаголы.
По способу образования прошедшего времени все глаголы в английском языке можно разделить на две группы: правильные и неправильные. У правильных глаголов вторая и третья формы (Past Indefinite Tense и Past Participle — простое прошедшее время и причастие прошедшего времени) совпадают между собой и образуются путем прибавления к основе глагола окончания -ed (-d):
to ask — asked, to change — changed, to receive — received, to work— worked
При этом существует ряд особенностей:
а) если глагол оканчивается на -у с предшествующей согласной, то буква у меняется на i и добавляется окончание -ed
to supply — supplied, to apply — applied,  to study – studied.
если глагол оканчивается на -у с предшествующей гласной, то буква у не меняется и добавляется окончание -ed
to stay — stayed, to play — played
б) если глагол оканчивается на согласную с предшествующим кратким гласным звуком, то согласная на конце удваивается:
to stop — stopped
После звонких согласных и гласных звуков окончание -ed или -d произносится как [d] loved, said, а после глухих согласных как [t] looked.
После звуков [d] и [t] на конце слова окончание -ed (-d) произносится как [id] landed, started.
Неправильные глаголы образуют вторую и третью формы различными способами, без четких правил. Это наиболее часто употребляемые глаголы.
Глаголы в формах Continuous описывают действие как процесс, как длительность — в соотнесенности с определенным моментом в прошлом, настоящем или будущем:
I am reading a book now. — Я читаю книгу (сейчас, в настоящий момент).
I was reading a book yesterday at 5 o'clock. — Я читал книгу вчера в 5 часов.
I will be reading a book tomorrow at 7 o'clock. — Я буду читать книгу завтра в семь часов.
Помимо этой функции, глаголы в Present Continuous Tense выражают действие, отнесенное в ближайшее будущее:
We are leaving for Moscow in July. — Мы уезжаем в Москву в июле.
Глаголы в формах Perfect выражают действие завершенное, приведшее к определенному результату (или к отсутствию результата). Можно сказать, что с помощью форм Perfect мы подводим итоги определенному периоду времени, определенных действий. Время подведения итогов — либо настоящий момент Present Perfect, либо момент в прошлом Past Perfect, либо — в будущем Future Perfect.
I have written the letter. (Present Perfect) — Я (только что) написал письмо (передо мной письмо как результат).
I had written the letter when he came. (Past Perfect) — Я написал письмо, когда он пришел. (2 действия, одно завершилось раньше другого)
I will have written the letter by 10 o'clock tomorrow. (Future Perfect) — Я напишу письмо к 10 часам завтpa. (действие завершится к определенному моменту времени в будущем).
Exercise 2.1. Open the brackets:
1. He (know) several foreign languages.
2. I (learn) English at school.
3. Usually the train (leave) at 10 o'clock.
4. Our grandparents (live) now in Moscow.
5. He (visit) them regularly last year.
6. As a rule I (go) to my Academy by bus.
7. She (work) abroad next year.
8. She (not like) poems.
9. Your children usually (ask) many questions.
10. At present he (work) at school.
11. My brother (like) music.
12. What you (do) yesterday?
Exercise 2.2. Put the verb to write in the appropriate form:
1. We often... letters to our parents.
2. What... you... now?
3. Yesterday they...... tests from 10 till 12 o'clock.
4. Who...... this letter tomorrow?
5. I...... some letters last week.
6. What... you... tomorrow at 10?
7. When I came in she...... a letter.
8. Do you often... letters to your parents?
9. I... not... this article now. I...... it in some days.
10.... he... his report at the moment?
11. What... she... in the evening yesterday?
12. As a rule he... tests well.

Exercise 2.3. Put the verbs in brackets in the right form:
1. Peter and Ann (go) away five minutes ago. 2. I (write) the letter but I (not send) it. 3. He just (go) away. 4. She already (answer) the letter. 5. She (answer) it on Tuesday. 6. I just (tell) you the answer. 7. I (read) that book in my summer holidays. 8. The greengrocer (sell) now all his vegetables. 9. He (sell) all of them half an hour ago. 10. I (not see) him for three years. I (be) glad to see him again some time. 11. What you (do)? I (copy) the text from the text-book now. 12. He (go) to Moscow next week? 13. He (not smoke) for a month. He is trying to give it up. 14. When he (arrive)? — He (arrive) at 2:00. 15. You (switch off) the light before you left the house? 16. I (read) these books when I was at school. I (like) them very much. 17. I can't go out because I (not finish) my work. 18. I already (tell) you the answer yesterday. 19. What you (do) tomorrow in the morning? 20. I (not meet) him last week. 21. I usually (leave) home at seven and (get) here at twelve. 22. Here is your watch. I just (find) it. 23. You (not have) your breakfast yet?

Exercise 2.4. Translate into English. Pay attention to the Tense used:
1. Я никогда об этом не слышал. 2. Мальчику только четыре года, но он уже научился читать. 3. Вы уже переехали на новую квартиру? 4. Вы сделали много ошибок в диктанте. 5. Вы когда-нибудь видели этого писателя? 6. В этом месяце я прочитал две новых книги. 7. Мой приятель уехал в Киев неделю назад и еще не писал мне. 8. Я не видел своего брата за последнее время. 9. Вы читали сегодня в газете статью о нашем новом театре? 10. Вы были когда-нибудь в Лондоне? — Нет, я поеду туда в этом году. 11. Вы уже прочитали эту книгу? — Как она вам понравилась? 12. Я хотел посмотреть этот фильм на прошлой неделе, но смог посмотреть его только вчера. 13. В этом году я собираюсь поступать в институт. 14. Ваш сын уже окончил институт? 15. Его дочь окончила школу в прошлом году.

3. Модальные глаголы и их эквиваленты. 
  Модальные глаголы показывают отношение говорящего к действию, выраженному инфинитивом. Например, сравните:
You can speak English. Вы можете (умеете) говорить по-английски.
You must speak English. Вы должны говорить по-английски.
You may speak English. Вы можете говорить по-английски. (Вас поймут.)
Как видим, в одном и том же предложении изменение модального глагола меняет смысл всего предложения, т. е. меняется отношение к действию, выраженному инфинитивом.
Модальные глаголы не имеют форм во всех временах, для этого употребляются их эквиваленты (заменители).
Вопросительные и отрицательные предложения с модальными глаголами строятся без вспомогательных глаголов: Can you help me? — Yes, I can. — No, I can't. Вы можете помочь мне? — Да. — Нет.
К основным модальным относятся глаголы: 
can — could (прошедшее время) – мочь, быть в состоянии, предполагает наличие физической, умственной и прочих возможностей, позволяющих сделать что-либо:
I can swim. — Я могу (я умею) плавать.
I could translate this text.- (Я мог, был в состоянии) перевести этот текст.
В будущем времени у глагола can есть заменитель — конструкция to be able to (быть в состоянии что-либо сделать): I’ll be able to help you when I am free. — Я смогу помочь тебе, когда освобожусь.
may — might  (прошедшее время) иметь возможность, получить разрешение (делать что-либо),
May I help you? — Можно вам помочь? — Yes, you may. — Да, можно.
В будущем времени у модального глагола may есть заменитель — конструкция to be allowed to (получить разрешение сделать что-либо).
Не will be allowed to take the book. Ему разрешат взять книгу.
must — должен, обязан.
You must write it down now. — Вы должны написать это сейчас.
Заменителями глагола must являются глаголы to have to и to be to, которые имеют некоторые дополнительные оттенками значения. Глагол to have to означает долженствование, вызванное обстоятельствами, вынужденную необходимость, в то время как глагол to be to — долженствование, связанное с расписанием, планом или заранее сделанной договоренностью.
She had to stay at home. — Она вынуждена была (ей пришлось) остаться дома.
The train was to arrive at 8 in the evening. — Поезд должен был прибыть в 8 вечера. (По расписанию).
После модальных глаголов и некоторых их эквивалентов инфинитив употребляется без частицы to. Заменителями модального глагола must являются также модальные глаголы ought to, should (в значении совета, рекомендации, упрека) и shall (испрашивается разрешение на совершение действия).
You should enter the Institute. Вам следует поступить в институт (рекомендация, совет),
В сочетании с перфектным инфинитивом глагол should выражает сожаление о невыполненном действии и переводится «следовало бы».
You should have helped them. Вам следовало бы помочь им. (Но вы не сделали этого).
Shall I read? Мне следует читать?
Модальный глагол would может иметь следующие значения:
1) Вежливая просьба. – Would you help me? He поможете ли вы мне?
2) Повторяемость действия в прошлом. – Не would often help me. Он, бывало, часто помогал мне.
3) Стойкое нежелание совершать какие-либо действия. – Не wouldn't listen to me. Он никак не хотел слушать меня.  
Модальный глагол need - «нужно, надо» употребляется, в основном, в отрицательных предложениях. You needn't do it now. Вам не нужно делать это сейчас.

Exercise 3.1. Analyse the use of modal verbs and translate the following sentences:
1. Who can answer my question?
2. Nobody could translate this text.
3. He ought to do this task at once.
4. Must I attend this meeting? — No, you needn't.
5. You should have shown your notes to the teacher.
6. I asked him, but he wouldn't listen to me.
7. They should visit her, she is in the hospital.
8. Last summer we would often go to the country.
9. Your son can do this work himself.
10. Would you tell me the way to the station?
11. Your friend might have informed us.
12. May I leave for a while? — Yes, you may.
13. She should be more attentive at the lessons.
14. You needn't come so early.

Exercise 3.1. Insert necessary modal verbs:
1. I... not go to the theatre with them last night, I... revise the grammar rules and the words for the test. 2. My friend lives a long way from his office and... get up early. 3. All of us... be in time for classes. 4. When my friend has his English, he... stay at the office after work. He (not)... stay at the office on Tuesday, Thursday and Saturday and... get home early. 5.... you... work hard to do well in your English? 6. «... we discuss this question now?» «No, we... We... do it tomorrow afternoon.» 7. I'm glad you... come. 8. «... you... come and have dinner with us tomorrow? » «I'd love to. » 9. «Please send them this article.» «Oh,... I do it now?»

4.  Образование множественного числа имен существительных.
Множественное число существительных (кроме тех, у которых основа оканчивается на -ch, -s, -ss, -sh, -х) образуется путем прибавления к основе окончания -s: a boy — boys, a trick — tricks, a pen —pens, a girl — girls.
Множественное число существительных, основа которых оканчивается на -ch, -s, -ss, -sh, -x, а также существительных, имеющих, как правило, окончание -о, образуется путем прибавления к основе окончания –es:  a bench — benches, a bus- buses, a glass — glasses, a box — boxes, a potato — potatoes.
Существительные, оканчивающиеся на -у (после согласной) во множественном числе имеют окончание -ies: an army — armies, a fly — flies, a lady — ladies. Конечное f(-fe), как правило, меняется на -ves: a calf — calves, a knife — knives, a shelf — shelves, a wife — wives (но: roof — roofs).
Ряд существительных образует множественное число не по общим правилам:
а) изменяется корневая гласная:
a man - men, a woman - women, a foot - feet, a tooth - teeth, a goose - geese, a mouse - mice
б) добавляется окончание -en:
an ox — oxen. a child — children.
в) заимствуются формы единственного и множественного числа из латинского и греческого языков:
a formula - formulae (formulas), a crisis - crises, a criterion - criteria, an index - indices, a bacterium — bacteria, an axis — axes
В английском языке есть существительные, которые имеют одну (общую) форму для единственного и множественного числа: a deer (олень) - deer (олени), a sheep (овца) - sheep (овцы), a fish рыба) - fish (рыбы), a swine (свинья) – swine (свиньи).
Некоторые существительные имеют только единственное число: advice, information, news. knowledge, furniture, luggage.
Некоторые - только множественное число, clothes, riches, damages, goods, looks, manners, thanks.
Запомните:
this is — these are
that is -— those are
there is — there are
it is — they are
5. Основные типы вопросов, используемые в английском языке
1. Общий вопрос
Общий вопрос относится ко всему предложению в целом, и ответом на него будут слова yes или по:
Do you like ice-cream? — Yes, I do.
Can you speak English? — Yes, I can.
Are you a schoolboy? — No, I am not.
Have you bought a text book? — Yes, I have.
Порядок слов в общем вопросе
1) вспомогательный глагол (модальный, глагол-связка),
2) подлежащее (существительное или местоимение),
3) смысловой глагол (или дополнение).
2. Специальный вопрос
Специальный вопрос относится к какому-нибудь члену предложения или их группе и требует конкретного ответа:
What is your name? — My name is Peter.

Where do you live? — I live in Rostov.

Порядок слов в специальном вопросе
1) вопросительное слово (what, where, who, when, how и т.д.),
2) вспомогательный глагол (модальный, глагол-связка),
3) подлежащее,
4) смысловой глагол,
5) дополнения,
6) обстоятельства (места, времени, образа действия и т.д.).
В специальных вопросах, обращенных к подлежащему в Present и Past Indefinite, не употребляется вспомогательный глагол do (did) и сохраняется прямой порядок слов:
Who wants to go to the cinema? Who lives in this house?
3. Альтернативный вопрос
Альтернативный вопрос предполагает выбор из двух возможностей:
Do you like coffee or tea? — Вы любите кофе или чай?
Альтернативный вопрос начинается как общий вопрос, затем следует разделительный союз or и вторая часть вопроса.
4. Разделительный вопрос (Tail Question)
Разделительный вопрос состоит из двух частей. Первая часть — это повествовательное предложение (утвердительное или отрицательное), вторая, отделенная запятой от первой — краткий вопрос (tail — «хвостик»):
You are a pupil, aren't you? — Вы ученик, не правда ли?
Если в повествовательной части разделительного вопроса содержится утверждение, то во второй — отрицание. Если в повествовательной части — отрицание, то во второй части, как правило, — утверждение:
You are a student, aren't you?
You don't go to school every day, do you?

Exercise 1. Read and translate into English:
1. She is a student.
— Is she a student?
— Yes, she is. / No, she isn't.
2. He speaks English well.
— Does he speak English well?
— Yes, he does. / No, he doesn't.
3. They have many books.
— Have they many books?
— Yes, they have. / No, they haven't.
4. The weather was fine yesterday.
— Was the weather fine yesterday?
— Yes, it was. / No, it wasn't.
5. We saw a new film yesterday.
— Did we see a new film yesterday?
— Yes, we did. / No, we didn't.
6. You can read well.
— Can you read well?
— Yes, you can. / No, you can't.
7. There will be five lessons tomorrow.
— Will there be five lessons tomorrow?
—Yes, there will. / No, there will not (won't).
Exercise 2. Put the questions to the following sentences:
1. общие
2. специальные
3. разделительные

1. There is a book on the table. 2. He must work hard today. 3. We are leaving for Moscow next week. 4. We were reading the whole evening. 5. They don't go to work on Sunday. 6. It is not cold today. 7. Ann has already begun to read a new book. 8. We learn English at school. 9. They will show you how to get there. 10. They finished the translation before the end of the lesson. 11. I didn't feel well that evening. 12. It wasn't difficult to do this task.
Exercise 3. Read and translate the sentences:.
1. Our family lives in a three-room flat.
— Does your family live in a three-room flat or in a house?
— It lives in a three-room flat.
2. They went to the same school.
— Did they go to the same school or to different schools?
— They went to the same school.
3. He will read this book tomorrow.
— Will he read this text tomorrow or next week?
— He will read it tomorrow.
4. They are playing chess now.
— Are they playing chess or cards now?
— They are playing chess.
5. Our teacher has told us to write.
— Has our teacher told us to write or to read?
— He has told us to write.

Exercise 4. Translate the sentences into English:
1. Вам нравится больше английский язык или французский?
2. Он живет в Ростове или в области?
3. Она его младшая или старшая сестра?


            Предлоги и наречия
Предлоги, обозначающие движение
to движение по направлению к предмету (лицу), протекающему процессу:
Come to me. — Подойдите ко мне.
from движение от предмета (лица), удаление от протекающего процесса:
Take this book from the table.— Убери книгу со стола. 
I come from Russia. — Я из России.
into движение внутрь ограниченного пространства:
Put the book into the bag. — Положи книгу в портфель.
out of движение из ограниченного пространства:
Take the book out of the table. — Достань книгу из стола.
on(to) /onto движение на поверхность:
Snow fell onto the ground. — Снег падал на землю.
through через, сквозь: Не went in through the door. — Он вошел через дверь.

Предлоги, обозначающие место
at местонахождение у предмета (лица), а также там, где протекает определенный процесс:
I am sitting at the table. — Я сижу у стола.
I study at school. — Я учусь в школе.
The pupils are at the lesson. —Ученики на уроке.

in местонахождение внутри ограниченного пространства:
Не is in the office. — Он в офисе.
The books are in the bag. — Книги в портфеле.

on местонахождение на поверхности:
The book is on the desk. — Книга на столе.

under местонахождение под другим предметом:
The book is under the table. — Книга под столом.

across через: My school is across the street. — Моя школа находится через дорогу.
above – Местонахождение над другим предметом: There is a lamp above the table. — Над столом висит лампа.
between между: Between us. — Между нами.
in front of местонахождение предмета (лица) впереди другого предмета (лица)
There is a telephone in front of him. — Перед ним стоит телефон.

behind местонахождение предмета (лица) позади другого предмета (лица),
There is a sport ground behind our school. — За нашей школой спортплощадка.
around местонахождение одного предмета вокруг другого предмета:
We are sitting around the table. — Мы сидим вокруг стола.
beyond по ту сторону: Beyond the limits of the city. — За пределами города.
over над, через, сверх: There is a bridge over the river. — Над рекой мост.
near вблизи, около, рядом с, возле, за:  She is sitting near the table. — Она сидит за столом.
up вверх: Up the river. — Вверх по реке.
down вниз: Down the river. — Вниз по реке.

Предлоги времени
in внутри временного отрезка: In April, in 1999. — В апреле, в 1999 году.
in через некоторое время: in an hour, in two days через час, через два дня
at в (точка во времени) at 5 o’clock, at midnight – в 5 часов, в полночь
on в (с названием дней недели, датами): on Monday, on the 10th of February - в понедельник, 10 февраля
by к определенному моменту: by 8 o'clock tomorrow — к 8 часам завтра
from... till / from... to... от... до: from 5 till 6 o'clock/from 5 to 60' clock — с 5-ти до 6-ти
for в течение (отрезок времени): for an hour — в течение часа
during во время (чего-либо): during the lesson— во время урока
after после (чего-либо): after work — после работы
before перед (чем-либо): before the lesson- перед уроком
within внутри, в рамках: within a month — в течение месяца

Прочие предлоги
bу при, около, посредством: by the window, by plane — около окна, самолетом
with вместе с: with a friend – с другом
for для: I'll do it for you. - Я сделаю это для тебя.

Наиболее употребительные наречия.

1

Наречия места и направления:
here — здесь, тут
there — там
somewhere — где-то, где-нибудь
anywhere — везде, повсюду, где-нибудь
nowhere — нигде
inside — внутри
outside — снаружи
down — внизу
back — сзади, назад
away — вдали, вон, прочь
downward — вниз
upward — вверх

Наречия образа действия:
slowly — медленно
quickly — быстро
easily — легко
calmly — спокойно
brightly — ярко
hardly — с трудом, едва

Наречия времени:
now — сейчас, теперь
before — до, перед, прежде
ever — когда-либо


never — никогда
always — всегда
often — часто
usually — обычно
seldom — редко
still — все еще
already — уже
just — только что, только
yet — еще, уже
sometimes — иногда
today — сегодня
tomorrow — завтра
yesterday — вчера
recently — недавно
lately — в последнее время
commonly — обычно

Наречия меры и степени:
much — много, сильно
little — немного, мало
enough — достаточно
too — слишком
almost — уже, почти
very — оче



Наиболее употребительные суффиксы и префиксы существительных:

Суффиксы
-er/or — teacher, writer, actor, doctor
-ist — scientist, artist
-ment — movement, development, government
-ess — fortress, hostess, actress
-ian — musician, technician, politician
-ance — distance, importance, appearance
-(t)ion — revolution, translation, operation
-ity/'ty — popularity; honesty, morality, ability
-hood — childhood, neighborhood
-у — energy, assembly
-ship — friendship, leadership
-age — passage, marriage
-ism — heroism, socialism, capitalism
-ant — assistant, consultant
-ence — conference, silence, difference
-ure — culture, picture, agriculture
-ing — building, reading, meeting
-dom — freedom, kingdom, wisdom
-sion/ssion — revision, session, discussion,
-ness — happiness, illness, darkness (-s)ure — pleasure, treasure, measure

 Префиксы существительных
re — reconstruction,
со — cooperation, coexistence
dis — disadvantage, discomfort, distaste
in — inaccuracy, independence
mis — misunderstanding, misprinting, misinformation
im — impossibility, impatience
un — unemployment, unconcern, unreality
il — illegality, illiteracy.

Наиболее употребительные суффиксы и префиксы глаголов. 
Суффиксы
en — deepen, lighten, strengthen;
fy — classify, electrify, specify
ize — organize, characterize, mechanize
ate — indicate, activate, translate
со — cooperate, coexist, collaborate
de — decode, decompose, demobilize
dis — disbelieve, disapprove, disappear
in — input, inlay, incut, indraw
im — immigrate, impart, implant;
inter — interact, interchange, interdepend
ir — irradiate, irrigate, irritate
over — overcome, overheat, overhear, overlook
re — readjust, rebuild, reconstruct, rewrite
mis — misprint, misunderstand, miscount.

Наиболее употребительные суффиксы и префиксы прилагательных
-ful — careful, beautiful, useful, powerful
-ant — distant, important, resistant
-ous — famous, dangerous, various
-ed — talented, developed, interested
-ing — interesting, disappointing
-al — natural, cultural, territorial
-ent — dependent, transparent, different
-ish — Spanish, British, boyish, Irish
-ibie — possible, terrible, visible, convertible
-able — comfortable, miserable
-ic — atomic, historic, poetic, heroic
-у — rainy, busy, sunny, windy, dirty
-less — hopeless, lifeless, useless, homeless
-ary — ordinary, revolutionary, necessary
-ive — inventive, effective, impressive, detective
-ian — Russian, Canadian, Rumanian

 Префиксы имен прилагательных:
un — unhappy, unable, uncomfortable
in — independent, indirect, invisible
dis — disappointing, discouraging, disconnecting
im — impossible, imperfect, immoral, immaterial
non — non-ferrous, non-governmental
ir — irregular, irresponsible, irrational
post — post-war, post-operational
inter — interdependent, interchangeable, international
il — illegal, illiberal, illimitable.


Страдательный залог
 
Залог (voice) — это одна из категорий английского глагола. Активный залог (active voice) в предложении указывает на то, что подлежащее совершает действие само. Пассивный, или страдательный, залог (passive voice) говорит о том, что действие совершено над подлежащим. Рассмотрим на примерах.
       Steve writes articles. — Стив пишет статьи.
В этом предложении Steve — подлежащее, и он совершает действие — writes articles (пишет статьи). Поэтому мы используем глагол в активном залоге.

These articles are written by Steve. — Эти статьи написаны Стивом.
В пассивном залоге дополнение (articles) становится подлежащим, которое само по себе никакого действия не совершает. Наоборот, действие произведено над статьями — они написаны (are written). Таким образом, страдательный залог смещает акцент со Стива на его статьи. 
Глагол-сказуемое в страдательном залоге показывает, что подлежащее предложения является объектом действия со стороны другого лица или предмета.
Сравните: I bought a book. — Я купил книгу.
The book was bought (by me). — Книга была куплена (мной).

Глаголы в страдательном залоге на русский язык переводятся
1. глаголом быть + краткая форма причастия страдательного залога:
The letter was sent yesterday. Письмо было послано вчера.
2. глаголом с частицей -ся (-сь):
This problem was discussed last week. Эта проблема обсуждалась на прошлой неделе.
3. неопределенно-личным оборотом, т. е. глаголом в действительном залоге 3 лица множественного числа, типа «говорят», «сказали»:
English is spoken in many countries. На английском языке говорят во многих странах.
4. глаголом в действительном залоге (при наличии исполнителя действия):
Pupils are taught at school by the teachers. Учеников учат в школе учителя.

Пассивный залог (passive voice) образуется с помощью вспомогательного глагола to be в нужном времени и третьей формы основного глагола. 

ВАЖНО!  Страдательный залог в английском языке не используется во временах Present Perfect Continuous, Past Perfect Continuous и Future Perfect Continuous. 
Present Simple
S + am/is/are + V3
S + am not / is not / are not + V3
Am/is/are + S + V3?
The film is directed by Robert B. Weide. — Фильм снят Робертом Б. Уайди.
Past Simple
S + was/were + V3
S + was not / were not + V3
Was/were + S + V3?
This house was built in the 19th century. — Этот дом был построен в 19-м веке.

Future Simple
S + will be + V3
S + will not be + V3
Will + S + be + V3?
The crimes will be investigated. — Преступления будут расследованы.

Present Continuous	
S + am/is/are + being + V3
S + am/is/are not + being + V3
Am/is/are + S + being + V3?
Right now I am being told lies. — Прямо сейчас мне говорят неправду.

Past Continuous	
S + was/were + being + V3
S + was/were not + being + V3
Was/were + S + being + V3?
 His car was being repaired the whole day yesterday. — Вчера его машину ремонтировали целый день.

Present Perfect
S + have/has been + V3
S + have/has not been + V3
Have/has + S + been + V3?
The meeting has already been held. — Собрание уже проведено.

Past Perfect	
S + had been + V3
S + had not been + V3
Had + S + been + V3?
The meeting had been held before you came to work. — Собрание было проведено до того, как ты пришел на работу.

Future Perfect
S + will have been + V3
S + will not have been + V3
Will + S + have been + V3?
The project will have been completed by Thursday. — Проект будет завершен к четвергу. 















Тексты на технические темы
 Тема: Компьютеры и их функции
Text A  «WHAT IS A COMPUTER?»
The term computer is used to describe a device made up of a combination of electronic and electromechanical (part electronic and part mechanical) components. Computer has no intelligence by itself and is referred to as hardware. A computer system is a combination of five elements:
• Hardware
• Software
• People
• Procedures
• Data/information

When one computer system is set up to communicate with another computer system, connectivity becomes the sixth system element. In other words, the manner in which the various individual systems are connected — for example, by phone lines, microwave transmission, or satellite — is an element of the total computer system.
Software is the term used to describe the instructions that tell the hardware how to perform a task. Without software instructions, the hardware doesn't know what to do. People, however, are the most important component of the computer system: they create the computer software instructions and respond to the procedures that those instructions present.
The basic job of the computer is the processing of information. Computers accept information in the form of instruction called a program and characters called data to perform mathematical and logical operations, and then give the results. The data is raw material while information is organized, processed, refined and useful for decision making. Computer is used to convert data into information. Computer is also used to store information in the digital form.
Vocabulary:
characters — символы
data — данные
decision — решение
device — устройство
hardware — оборудование
instruction — команда
intelligence — разум
manner — манера, способ
microwave — микроволновая
procedures — процедуры, операции
purpose — цель
raw — необработанный, сырой
to come to life — оживать
to connect — соединять
to convert — превращать, преобразовывать
to create — создавать
to evaluate — оценивать
to refer to as — называть что-либо
to refine — очищать
to respond — отвечать
transmission — передача
various — различные

General understanding:
1. Ответьте на вопросы к тексту:
1) What does the term «computer» describe?
2) Is computer intelligent?
 3) What are five components of computer system?
4) What is connectivity?
5) What is software? What's the difference between hardware and software?
6) Why people are the most important component of a computer system?
7) In what way terms «data» and «information» differ?
8) How does computer convert data into information?

2. Which of the listed below terms have Russian equivalents:
computer, diskette, metal, processor, scanner, information, data, microphones, printer, modem, Internet.


Text B: «HARDWARE»
 What is hardware? Webster's dictionary gives us the following definition of the hardware — the mechanical, magnetic, electronic, and electrical devices composing a computer system.
Computer hardware can be divided into four categories:

1) input hardware
2) processing hardware
3) storage hardware
4) output hardware.

Input hardware
The purpose of the input hardware is to collect data and convert it into a form suitable for computer processing. The most common input device is a keyboard. It looks very much like a typewriter. The mouse is a hand held device connected to the computer by small cable. As the mouse is rolled across the mouse pad, the cursor moves across the screen. When the cursor reaches the desired location, the user usually pushes a button on the mouse once or twice to signal a menu selection or a command to the computer.
The light pen uses a light sensitive photoelectric cell to signal screen position to the computer. Another type of input hardware is optic-electronic scanner that is used to input graphics as well as typeset characters. Microphone and video camera can be also used to input data into the computer. Electronic cameras are becoming very popular among the consumers for their relatively low price and convenience.
Processing hardware
The purpose of processing hardware is retrieve, interpret and direct the execution of software instructions provided to the computer. The most common components of processing hardware are the Central Processing Unit and main memory.
The Central Processing Unit (CPU) is the brain of the computer. It reads and interprets software instructions and coordinates the processing activities that must take place. The design of the CPU affects the processing power and the speed of the computer, as well as the amount of main memory it can use effectively. With a well-designed CPU in your computer, you can perform highly sophisticated tasks in a very short time.
Memory is the system of component of the computer in which information is stored. There are two types of computer memory: RAM and ROM.
RAM (random access memory) is the volatile computer memory, used for creating loading, and running programs and for manipulating and temporarily storing data;
ROM (read only memory) is nonvolatile, non-modifiable computer memory, used to hold programmed instructions to the system.
The more memory you have in your computer, the more operations you can perform.
Storage hardware
The purpose of storage hardware is to store computer instructions and data in a form that is relatively permanent and retrieve when needed for processing. Storage hardware serves the same basic functions as do office filing systems except that it stores data as electromagnetic signals. The most common ways of storing data are Hard disk, floppy disk and CD-ROM.
Hard disk is a rigid disk coated with magnetic material, for storing programs and relatively large amounts of data.
Floppy disk (diskette) - thin, usually flexible plastic disk coated with magnetic material, for storing computer data and programs. There are two formats for floppy disks: 5.25" and 3.5". 5.25" is not used in modern computer systems because of it relatively large size flexibility and small capacity. 3.5" disks are formatted 1.4 megabytes and are widely used.
CD-ROM (compact disc read only memory) is a compact disc on which a large amount of digitized read-only data can be stored. CD-ROMs are very popular now because of the growing speed which CD-ROM drives can provide nowadays. Output hardware
The purpose of output hardware is to provide the user with the means to view information produced by the computer system. Information is output in either hardcopy or softcopy form. Hardcopy output can be held in your hand, such as paper with text (word or numbers) or graphics printed on it. Softcopy output is displayed on a monitor.
Monitor is a component with a display screen for viewing computer data, television programs.
Printer is a computer output device that produces a paper copy of data or graphics.
Modem is an example of communication hardware — an electronic device that makes possible the transmission of data to or from computer via telephone or other communication lines.
Hardware comes in many configurations, depending on what the computer system is designed to do. Hardware can fill several floors of a large office building or can fit on your lap.
Vocabulary:
amount — количество
capacity — вместительность
circuitry — эл. цепи
CPU, microprocessor — микропроцессор
hard disk — жесткий диск, «винчестер»
input hardware — устройства ввода данных
keyboard — клавиатура
lap — колени
modem — модем
mouse — устройство для перемещения объектов на экране, «мышь»
output hardware — выходные устройства отображения информации
printer — принтер
processing hardware — устройства обработки данных
RAM — ОЗУ (оперативное запоминающее устройство)
ROM — ПЗУ (постоянное запоминающее устройство)
CD-ROM — накопитель на компакт-дисках (CD)
scanner — сканер
sensitive — чувствительный
sophisticated — сложный
storage hardware — устройства хранения данных
temporarily — временно
temporary — временный
the purpose — цель
tier — ярус
to affect — влиять
to connect — соединять
to convert — преобразовывать
to direct — управлять
to execute — выполнять
to interpret — переводить
to provide — обеспечивать
to reach — достигать
to retrieve — извлекать
to roll — катать, перекатывать
volatile — летучий, нестойкий, временный

General understanding:
1. Answer the questions
1. What is the Webster's dictionary definition of the hardware?
2. What groups of hardware could be defined?
3. What is input hardware? What are the examples of input hardware?
4. What is mouse designed for? What is a light pen?
5. What is processing hardware? What are the basic types of memory used in a PC?
6. Can a PC-user change the ROM? Who records the information in ROM?
7. What is storage hardware? What is CD-ROM used for? Can a user record his or her data on a CD? What kind of storage hardware can contain more information: CD-ROM, RAM or ROM?
8. What is modem used for? Can PC-user communicate with other people without a modem?

2. Which of the listed below statements are true/false. 
1) Computer is an electronic device therefore hardware is a system of electronic devices.
2) The purpose of the input hardware is to collect data and convert it into a form suitable for computer processing.
3) Scanner is used to input graphics only.
4) The purpose of processing hardware is to retrieve, interpret and direct the execution of software instructions provided to the computer.
5) CPU reads and interprets software and prints the results on paper.
6) User is unable to change the contents of ROM.
7) 5.25" floppy disks are used more often because they are flexible and have more capacity than 3.5" disks.


Text C: «OPERATING SYSTEMS»
When computers were first introduced in the 1940's and 50's, every program written had to provide instructions that told the computer how to use devices such as the printer, how to store information on a disk, as well as how to perform several other tasks not necessarily related to the program. The additional program instructions for working with hardware devices were very complex, and time-consuming. Programmers soon realized it would be smarter to develop one program that could control the computer's hardware, which others programs could have used when they needed it. With that, the first operating system was born. Today, operating systems control and manage the use of hardware devices such as the printer or mouse. They also provide disk management by letting you store information in files. The operating system also lets you run programs such as the basic word processor. Lastly, the operating system provides several of its own commands that help you to use the computer.
DOS is the most commonly used PC operating system. DOS is an abbreviation for disk operating system. DOS was developed by a company named Microsoft. MS-DOS is an abbreviation for «Microsoft DOS». When IBM first released the IBM PC in 1981, IBM licensed DOS from Microsoft for use on the PC and called it PC-DOS. From the users perspective, PC-DOS and MS-DOS are the same, each providing the same capabilities and commands. The version of DOS release in 1981 was 1.0. Over the past decade, DOS has undergone several changes. Each time the DOS developers release a new version, they increase the version number.
Windows NT (new technology) is an operating system developed by Microsoft. NT is an enhanced version of the popular Microsoft Windows 3.0, 3.1 programs. NT requires a 386 processor or greater and 8 Mb of RAM. For the best NT performance, you have to use a 486 processor with about 16 Mb or higher. Unlike the Windows, which runs on top of DOS, Windows NT is an operating system itself. However, NT is DOS compatible. The advantage of using NT over Windows is that NT makes better use of the PC's memory management capabilities.
OS/2 is a PC operating system created by IBM. Like NT, OS/2 is DOS compatible and provides a graphical user interface that lets you run programs with a click of a mouse. Also like NT, OS/2 performs best when you are using a powerful system. Many IBM-based PCs are shipped with OS/2 preinstalled.
UNIX is a multi-user operating system that allows multiple users to access the system. Traditionally, UNIX was run on a larger mini computers to which users accessed the systems using terminals and not PC's. UNIX allowed each user to simultaneously run the programs they desired. Unlike NT and OS/2, UNIX is not DOS compatible. Most users would not purchase UNIX for their own use.
Windows 95 & 98 (Windows 2000) are the most popular user-oriented operating systems with a friendly interface and multitasking capabilities. The usage of Windows 95 and its enhanced version Windows 98 is so simple that even little kids learn how to use it very quickly. Windows 95 and 98 are DOS compatible, so all programs written for DOS may work under the new operating system.
Windows 95 requires 486 processor with 16 megabytes of RAM or Pentium 75-90 with 40 megabytes of free hard disk space.

Vocabulary:
complex — сложный
to consume — потреблять
consumer — потребитель
to realize — понять, осознать
smart — умный
decade — декада, десятилетие
version — версия
to enhance — увеличивать, расширять
top — верх, вершина
on top of DOS — «сверху», на основе ДОС
are shipped — поставляются
compatible — совместимый
with a click of a mouse — одним щелчком кнопки мыши
access — доступ
to allow — позволять
multiple users — многочисленные пользователи
simultaneously — одновременно
to desire — желать
to ship — поставлять, доставлять

General understanding:
1. Answer the questions
1) What problems faced programmers in the 1940's and 1950's?
2) Why were the first programs «complex» and «time-consuming»?
3) What are the basic functions of operating system?
4) What does the abbreviation DOS mean?
5) What company developed the first version of DOS operating system? For what purpose was it done? Was the new operational system successful?
6) What is the difference between the PC-DOS and MS-DOS
7) What does the abbreviation NT stand for? Is NT DOS-compatible? What are the basic requirements for NT?
8) Who is the developer of OS/2?

2. Match the following:
1) Like NT,... is DOS compatible and provides a graphical user interface that lets you run programmes with a click of a mouse.
2)... is the most commonly used PC operating system
3)... is a multi-user operating system that allows multiple users to access the system
4)... is an operating system developed by Microsoft, an enhanced version of the popular Microsoft Windows programs.
5) The usage of... is so simple that even little kids learn how to use it very quickly.
a) UNIX
b)DOS
c) NT
d) OS/2
e) Windows 95

3. Which of the listed below statements are true/false. 

1) When computers were first introduced in 40's and 50's programmers had to write programs to instruct CD-ROMs, laser printers and scanners.
2) The operational system controls and manages the use of the hardware and the memory.
3) There are no commands available in operating systems, they are only in word processors.
4) Microsoft developed MS-DOS to compete with IBM's PC-DOS.
5) Traditionally, UNIX was run by many users simultaneously.
6) Windows 95 and Windows 98 are DOS compatible and have very «friendly» and convenient interface.


Text D: «Internet and WWW»
Millions of people around the world use the Internet to search for and retrieve information on all sorts of topics in a wide variety of areas including the arts, business, government, humanities, news, politics and recreation. People communicate through electronic mail (e-mail), discussion groups, chat channels and other means of informational exchange. They share information and make commercial and business transactions. All this activity is possible because tens of thousands of networks are connected to the Internet and exchange information in the same basic ways.
The World Wide Web (WWW) is a part of the Internet. But it's not a collection of networks. Rather, it is information that is connected or linked together like a web. You access this information through one interface or tool called a Web browser. The number of resources and services that are part of the World Wide Web is growing extremely fast. In 1996 there were more than 20 million users of the WWW, and more than half the information that is transferred across the Internet is accessed through the WWW. By using a computer terminal (hardware) connected to a network that is a part of the Internet, and by using a program (software) to browse or retrieve information that is a part of the World Wide Web, the people connected to the Internet and World Wide Web through the local providers have access to a variety of information. Each browser provides a graphical interface. You move from place to place, from site to site on the Web by using a mouse to click on a portion of text, icon or region of a map. These items are called hyperlinks or links. Each link you select represents a document, an image, a video clip or an audio file somewhere on the Internet. The user doesn't need to know where it is, the browser follows the link.
One can use Internet for recreational purposes. Many TV and radio stations broadcast live on the WWW. Essentially, if something can be put into digital format and stored in a computer, then it's available on the WWW. You can even visit museums, gardens, cities throughout the world, learn foreign languages and meet new friends. And, of course, you can play computer games through WWW, competing with partners from other countries and continents. Just a little bit of exploring the World Wide Web will show you what a lot of use and fun it is.
Vocabulary:
World Wide Web — «Всемирная Паутина»
to retrieve — извлекать
variety — разнообразие, спектр
recreation — развлечение
network — сеть
to share — делить
humanities — гуманитарные науки
business transactions — коммерческие операции
access — доступ
to browse — рассматривать, разглядывать
browser — браузер (программа поиска информации)
to provide — обеспечивать (чем-либо)
provider — провайдер (компания, предоставляющая доступ к WWW через местные телефонные сети)
broadcast live — передавать в прямом эфире site — страница, сайт
to link — соединять
hyperlink — гиперссылка
to compete — соревноваться

General understanding:

1. Answer the questions
1) What is Internet used for?
2) Why so many activities such as e-mail and business transactions are possible through the Internet?
3) What is World Wide Web?
4) What is Web browser?
5) What does a user need to have an access to the WWW?
6) What are hyperlinks?

2. Which of the listed below statements are true/false
1) There are still not so many users of the Internet.
2) There is information on all sorts of topics on the Internet, including education and weather forecasts.
3) People can communicate through e-mail and chat programs only.
4) Internet is tens of thousands of networks which exchange the information in the same basic way.
5) You can access information available on the World Wide Web through the Web browser.
6) You need a computer (hardware) and a special program (software) to be a WWW user.
7) You move from site to site by clicking on a portion of text only.
8) Every time the user wants to move somewhere on the 'eh he/she needs to step by step enter links and addresses.
9) Films and pictures are not available on the Internet.











Тема:  Промышленная электроника
Text A  «AUTOMATION»
Automation is the system of manufacture performing certain tasks, previously done by people, by machines only. The sequences of operations are controlled automatically. The most familiar example of a highly automated system is an assembly plant for automobiles or other complex products.
The term automation is also used to describe non-manufacturing systems in which automatic devices can operate independently of human control. Such devices as automatic pilots, automatic telephone equipment and automated control systems are used to perform various operations much faster and better than could be done by people.
Automated manufacturing had several steps in its development. Mechanization was the first step necessary in the development of automation. The simplification of work made it possible to design and build machines that resembled the motions of the worker. These specialized machines were motorized and they had better production efficiency.
Industrial robots, originally designed only to perform simple tasks in environments dangerous to human workers, are now widely used to transfer, manipulate, and position both light and heavy workpieces performing all the functions of a transfer machine.
In the 1920s the automobile industry for the first time used an integrated system of production. This method of production was adopted by most car manufacturers and became known as Detroit automation.
The feedback principle is used in all automatic-control mechanisms when machines have ability to correct themselves. The feedback principle has been used for centuries. An outstanding early example is the flyball governor, invented in 1788 by James Watt to control the speed of the steam engine. The common household thermostat is another example of a feedback device.
Using feedback devices, machines can start, stop, speed up, slow down, count, inspect, test, compare, and measure. These operations are commonly applied to a wide variety of production operations.
Computers have greatly facilitated the use of feedback in manufacturing processes. Computers gave rise to the development of numerically controlled machines. The motions of these machines are controlled by punched paper or magnetic tapes. In numerically controlled machining centres machine tools can perform several different machining operations.
More recently, the introduction of microprocessors and computers have made possible the development of computer-aided design and computer-aided manufacture (CAD and CAM) technologies. When using these systems a designer draws a part and indicates its dimensions with the help of a mouse, light pen, or other input device. After the drawing has been completed the computer automatically gives the instructions that direct a machining centre to machine the part.
Vocabulary:
flyball governor — центробежный регулятор
 automation — автоматизация
previously — ранее
sequence — последовательность
assembly plant — сборочный завод
non-manufacturing — непроизводственный
device — устройство, прибор
resemble — походить
efficiency — эффективность

General understanding:
1. Answer the questions
1. How is the term automation defined in the text?
2. What is the most «familiar example» of automation given in the text?
3. What was the first step in the development of automaton?
4. What were the first robots originally designed for?

2. Find the following words and word combinations in the text:
1. автоматические устройства
2. автоматизированное производство
3. выполнять простые задачи
4. как легкие, так и тяжелые детали
5. интегрированная система производства


Text B  “Automation in Industry”
Another development using automation are the flexible manufacturing systems (FMS). A computer in FMS can be used to monitor and control the operation of the whole factory.
Automation has also had an influence on the areas of the economy other than manufacturing. Small computers are used in systems called word processors, which are rapidly becoming a standard part of the modern office. They are used to edit texts, to type letters and  so on.
Many industries are highly automated or use automation technology in some part of their operation. In communications and especially in the telephone industry dialing and transmission are all done automatically. Railways are also controlled by automatic signaling devices, which have sensors that detect carriages passing a particular point. In this way the movement and location of trains can be monitored.
Not all industries require the same degree of automation. Sales, agriculture, and some service industries are difficult to automate, though agriculture industry may become more mechanized, especially in the processing and packaging of foods.
The automation technology in manufacturing and assembly is widely used in car and other consumer product industries.
Nevertheless, each industry has its own concept of automation that answers its particular production needs.
Vocabulary:
flyball governor — центробежный регулятор
steam engine — паровоз
household thermostat — бытовой термостат
facilitate — способствовать
punched — перфорированный
aid — помощь
dimension — измерение, размеры

General understanding:
1. Answer the questions
1. What was the first industry to adopt the new integrated system of production?
2. What is feedback principle?
3. What do the abbreviations CAM and CAD stand for?
4. What is FMS?
5. What industries use automation technologies?

2. Find the following words and word combinations in the text:
1. принцип обратной связи
2. механизм может разгоняться и тормозить
3. компьютер автоматически посылает команды
4. высокоавтоматизированная система
5. непроизводственная система

Text C  «Applications of Automation and Robotics in Industry»
Manufacturing is one of the most important application area for automation technology. There are several types of automation in manufacturing. The examples of automated systems used in manufacturing are described below.
1. Fixed automation, sometimes called «hard automation» refers to automated machines in which the equipment configuration allows fixed sequence of processing operations. These machines are programmed by their design to make only certain processing operations. They are not easily changed over from one product style to another. This form of automation needs high initial investments and high production rates. That is why it is suitable for products that are made in large volumes. Examples of fixed automation are machining transfer lines found in the automobile industry, automatic assembly machines and certain chemical processes.
2. Programmable automation is a form of automation for producing products in large quantities, ranging from several dozen to several thousand units at a time. For each new product the production equipment must be reprogrammed and changed over. This reprogramming and changeover take a period of non-productive time. Production rates in programmable automation are generally lower than in fixed automation, because the equipment is designed to facilitate product changeover rather than for product specialization. A numerical-control machine-tool is a good example of programmable automation. The program is coded in computer memory for each different product style and the machine-tool is controlled by the computer programme.
3. Flexible automation is a kind of programmable automation. Programmable automation requires time to re-program and change over the production equipment for each series of new product. This is lost production time, which is expensive. In flexible automation the number of products is limited so that the changeover of the equipment can be done very quickly and automatically. The reprogramming of the equipment in flexible automation is done at a computer terminal without using the production equipment itself. Flexible automation allows a mixture of different products to be produced one right after another.
Vocabulary
equipment — оборудование
sequence — последовательность
initial — первоначальный, начальный
investment — инвестиция, вклад
to facilitate — способствовать
rate — скорость, темп
assembly machines — сборочные машины
quantity — количество
non-productive — непроизводительный
changeover — переход, переналадка

General understanding:
1. Answer the questions
1. What is the most important application of automation?
2. What are the types of automation used in manufacturing?
3. What is fixed automation?
4. What are the limitations of hard automation?
5. What is the best example of programmable automation?
6. What are the limitations of programmable automation?
7. What are the advantages of flexible automation?
8. Is it possible to produce different products one after another using automation technology?

2. Find equivalents in English in the text:
1. сфера применения
2. фиксированная последовательность операций
3. автоматические сборочные машины
4. определенные химические процессы
5. станок с числовым программным управлением
6. потерянное производственное время
7. разнообразная продукция

Text  D  «ROBOTS IN MANUFACTURING»
Today most robots are used in manufacturing operations. The applications of robots can be divided into three categories:
1. material handling
2. processing operations
3. assembly and inspection.
Material-handling is the transfer of material and loading and unloading of machines. Material-transfer applications require the robot to move materials or work parts from one to another. Many of these tasks are relatively simple: robots pick up parts from one conveyor and place them on another. Other transfer operations are more complex, such as placing parts in an arrangement that can be calculated by the robot. Machine loading and unloading operations utilize a robot to load and unload parts. This requires the robot to be equipped with a grip-per that can grasp parts. Usually the gripper must be designed specifically for the particular part geometry.
In robotic processing operations, the robot manipulates a tool to perform a process on the work part. Examples of such applications include spot welding, continuous arc welding and spray painting. Spot welding of automobile bodies is one of the most common applications of industrial robots. The robot positions a spot welder against the automobile panels and frames to join them. Arc welding is a continuous process in which robot moves the welding rod along the welding seam. Spray painting is the manipulation of a spray-painting gun over the surface of the object to be coated. Other operations in this category include grinding and polishing in which a rotating spindle serves as the robot's tool.
The third application area of industrial robots is assembly and inspection. The use of robots in assembly is expected to increase because of the high cost of manual labour. But the design of the product is an important aspect of robotic assembly. Assembly methods that are satisfactory for humans are not always suitable for robots. Screws and nuts are widely used for fastening in manual assembly, but the same operations are extremely difficult for an one-armed robot.
Inspection is another area of factory operations in which the utilization of robots is growing. In a typical inspection job, the robot positions a sensor with respect to the work part and determines whether the part answers the quality specifications. In nearly all industrial robotic applications, the robot provides a substitute for human labour. There are certain characteristics of industrial jobs performed by humans that can be done by robots:
1. the operation is repetitive, involving the same basic work motions every cycle,
2. the operation is hazardous or uncomfortable for the human worker (for example: spray painting, spot welding, arc welding, and certain machine loading and unloading tasks),
3. the workpiece or tool is too heavy and difficult to handle,
4. the operation allows the robot to be used on two or three shifts.
Vocabulary:
handling — обращение
transfer — передача, перенос
location — местонахождение
pick up — брать, подбирать
arrangement — расположение
to utilize — утилизировать, находить применение
gripper — захват
to grasp — схватывать
spot welding — точечная сварка
continuous — непрерывный
arc welding — электродуговая сварка
spray painting — окраска распылением
frame — рама
spray-painting gun — распылитель краски
grinding — шлифование
polishing — полирование
spindle — шпиндель
manual — ручной
labour — труд
hazardous — опасный
shift — смена

General understanding:
1. Answer the questions
1. How are robots used in manufacturing?
2. What is «material handling»?
3. What does a robot need to be equipped with to do loading and unloading operations?
4. What does robot manipulate in robotic processing operation?
5. What is the most common application of robots in automobile manufacturing?
6. What operations could be done by robot in car manufacturing industry?
7. What are the main reasons to use robots in production?
8. How can robots inspect the quality of production?
9. What operations could be done by robots in hazardous or uncomfortable for the human workers conditions?

2. Translate into English:
1. Существует несколько различных сфер использования автоматизации в производстве.
2. Для использования жесткой автоматизации необходимы большие инвестиции.
3. Жесткая автоматизация широко используется в химической промышленности.
4. Станки с числовым программным управлением — хороший пример программируемой автоматизации.
5. Гибкая автоматизация делает возможным перепрограммирование оборудования.

















Тема: Механизмы, станки и матрицы
Text A: «MACHINE-TOOIS»
Machine-tools are used to shape metals and other materials. The material to be shaped is called the workpiece. Most machine-tools are now electrically driven. Machine-tools with electrical drive are faster and more accurate than hand tools: they were an important element in the development of mass-production processes, as they allowed individual parts to be made in large numbers so as to be interchangeable.
All machine-tools have facilities for holding both the workpiece and the tool, and for accurately controlling the movement of the cutting tool relative to the workpiece. Most machining operations generate large amounts of heat, and use cooling fluids (usually a mixture of water and oils) for cooling and lubrication.
Machine-tools usually work materials mechanically but other machining methods have been developed lately. They include chemical machining, spark erosion to machine very hard materials to any shape by means of a continuous high-voltage spark (discharge) between an electrode and a workpiece. Other machining methods include drilling using ultrasound, and cutting by means of a laser beam. Numerical control of machine-tools and flexible manufacturing systems have made it possible for complete systems of machine-tools to be used flexibly for the manufacture of a range of products.
Vocabulary:
machine-tools — станки
electrically driven — с электроприводом
shape — форма
workpiece — деталь
accurate — точный
development — развитие
to allow — позволять, разрешать
interchangeable — взаимозаменяемый
facility — приспособление
relative —относительный
amount — количество
fluid — жидкость	
to lubricate — смазывать
spark erosion — электроискровая обработка
discharge — разряд
by means of — посредством
beam — луч
drilling — сверление
flexible — гибкий
range — ассортимент, диапазон

Excersise 1. Answer the questions
1. What are machine-tools used for?
2. How are most machine-tools driven nowadays?
3. What facilities have all machine-tools?
4. How are the cutting tool and the workpiece cooled during machining?
5. What other machining methods have been developed lately?
2. Find English equivalents in the text:
1. обрабатываемый материал
2. электропривод
3. более точный
4. отдельные детали
5. процесс массового производства
6. приспособления для держания резца и детали



Text B: «LATHE»
Lathe is still the most important machine-tool. It produces parts of circular cross-section by turning the workpiece on its axis and cutting its surface with a sharp stationary tool. The tool may be moved sideways to produce a cylindrical part and moved towards the workpiece to control the depth of cut. Nowadays all lathes are power-driven by electric motors. That allows continuous rotation of the workpiece at a variety of speeds. The modern lathe is driven by means of a headstock supporting a hollow spindle on accurate bearings and carrying either a chuck or a faceplate, to which the workpiece is clamped. The movement of the tool, both along the lathe bed and at right angle to it, can be accurately controlled, so enabling a part to be machined to close tolerances. Modern lathes are often under numerical control.
Vocabulary:
lathe — токарный станок
circular cross-section — круглое поперечное сечение
surface — поверхность
stationary — неподвижный, стационарный
sideways — в сторону
variety — разнообразие, разновидность
depth — глубина
headstock — передняя бабка
spindle — шпиндель
chuck — зажим, патрон
faceplate — планшайба
lathe bed — станина станка
to enable — давать возможность
tolerance — допуск

General understanding:
1. Answer the questions
1. What parts can be made with lathes?
2. How can the cutting tool be moved on a lathe?
3. How is the workpiece clamped in a lathe?
4. Can we change the speeds of workpiece rotation in a lathe?

2. Find English equivalents in the text:
1. детали круглого сечения
2. поворачивать деталь вокруг ее оси
3. двигать в сторону, двигать по направлению к детали
4. глубина резания
5. непрерывное вращение детали
6. движение резца вдоль станины

3. Translate into English:
1. Токарный станок позволяет производить детали круглого сечения.
2. Деталь зажимается в патроне или на планшайбе токарного станка.
3. Резец может двигаться как вдоль станины, так и под прямым углом к ней.
4. Современные токарные станки часто имеют цифровое управление


Text C  «MILLING MACHINE»
In a milling machine the cutter (фреза) is a circular device with a series of cutting edges on its circumference. The workpiece is held on a table that controls the feed against the cutter. The table has three possible movements: longitudinal, horizontal, and vertical; in some cases it can also rotate. Milling machines are the most versatile of all machine tools. Flat or contoured surfaces may be machined with excellent finish and accuracy. Angles, slots, gear teeth and cuts can be made by using various shapes of cutters.
Drilling and Boring Machines
To drill a hole usually hole-making machine-tools are used. They can drill a hole according to some specification, they can enlarge it, or they can cut threads for a screw or to create an accurate size or a smooth finish of a hole.
Drilling machines (сверлильные станки) are different in size and function, from portable drills to radial drilling machines, multispindle units, automatic production machines, and deep-hole-drilling machines.
Boring (расточка) is a process that enlarges holes previously drilled, usually with a rotating single-point cutter held on a boring bar and fed against a stationary workpiece.
Shapers and Planers
The shaper (поперечно-строгальный станок) is used mainly to produce different flat surfaces. The tool slides against the stationary workpiece and cuts on one stroke, returns to its starting position, and then cuts on the next stroke after a slight lateral displacement. In general, the shaper can make any surface having straight-line elements. It uses only one cutting-tool and is relatively slow, because the return stroke is idle. That is why the shaper is seldom found on a mass production line. It is, however, valuable for tool production and for workshops where flexibility is important and relative slowness is unimportant.
The planer (продольно-строгальный станок) is the largest of the reciprocating machine tools. It differs from the shaper, which moves a tool past a fixed workpiece because the planer moves the workpiece to expose a new section to the tool. Like the shaper, the planer is intended to produce vertical, horizontal, or diagonal cuts. It is also possible to mount several tools at one time in any or all tool holders of a planer to execute multiple simultaneous cuts.
Grinders
Grinders (шлифовальные станки) remove metal by a rotating abrasive wheel. The wheel is composed of many small grains of abrasive, bonded together, with each grain acting as a miniature cutting tool. The process gives very smooth and accurate finishes. Only a small amount of material is removed at each pass of the wheel, so grinding machines require fine wheel regulation. The pressure of the wheel against the workpiece is usually very light, so that grinding can be carried out on fragile materials that cannot be machined by other conventional devices.
Vocabulary:
milling machine — фрезерный станок
series — серия, ряд
cutting edge — режущий край, острие
circumference — окружность
to feed — подавать
longitudinal— продольный
horizontal — горизонтальный
vertical — вертикальный
versatile — универсальный
flat — плоский
contoured — контурный
angle — угол
slot — прорезь, паз
gear teeth — зубья шестерни
drill — дрель, сверло, сверлить
hole — отверстие
to enlarge — увеличивать
thread — резьба
portable — портативный
unit — единица, целое, узел
previously — ранее
to slide — скользить
stroke — ход
lateral — боковой
displacement — смещение
straight — прямой
idle — на холостом ходу
workshop — цех, мастерская
to mount — крепить
holder — держатель
to execute — выполнять
simultaneous — одновременный
multiple — многочисленный
grinder — шлифовальный станок
wheel — круг, колесо
bonded — скрепленный
to remove — удалять
pass — проход
fine — точный
conventional — обычный
device — устройство, прибор
fragile — хрупкий

  General understanding:
1. Answer the questions
1. What is the shape of a cutter in a milling machine?
2. What moves in a milling machine, a table or a cutter?
3. What possible movements has the table of a milling machine?
4. What can we use a drilling machine for?
5. What kinds of drilling machines exist?
6. What is rotated while boring, a cutter or a work-piece?
7. Describe the work of a shaper (planer).
8. What is the working tool in a grinder?

2. Translate into English:
1. Токарный станок все еще остается самым важным станком.
2. Все современные токарные станки оборудованы электроприводами.
3. Движение инструмента контролируется с высокой точностью.

Text D  «DIES»
Dies are tools used for the shaping solid materials, especially those employed in the pressworking of cold metals.
In presswork, dies are used in pairs. The smaller die, or punch, fits inside the larger die, called the matrix or, simply, the die. The metal to be formed, usually a sheet, is placed over the matrix on the press. The punch is mounted on the press and moves down by hydraulic or mechanical force.
A number of different forms of dies are employed for different operations. The simplest are piercing dies (пробивной штамп), used for punching holes. Bending and folding dies are designed to make single or compound bends. A combination die is designed to perform more than one of the above operations in one stroke of the press. A progressive die permits successive forming operations with the same die.
In coining, metal is forced to flow into two matching dies, each of which bears a engraved design.
Wiredrawing Dies
In the manufacture of wire, a drawplate (волочильная доска) is usually employed. This tool is a metal plate containing a number of holes, successively less in diameter and known as wire dies. A piece of metal is pulled through the largest die to make a coarse wire. This wire is then drawn through the smaller hole, and then the next, until the wire is reduced to the desired measurement. Wiredrawing dies are made from extremely hard materials, such as tungsten carbide or diamonds.
Thread-Cutting Dies
For cutting threads on bolts or on the outside of pipes, a thread-cutting die (резьбонарезная плашка) is used. It is usually made of hardened steel in the form of a round plate with a hole in the centre. The hole has a thread. To cut an outside thread, the die is lubricated with oil and simply screwed onto an unthreaded bolt or piece of pipe, the same way a nut is screwed onto a bolt. The corresponding tool for cutting an inside thread, such as that inside a nut, is called a tap (метчик).
Vocabulary:
chip — стружка
sharp — острый
friction — трение
content — содержание
range — диапазон
inexpensive — недорогой
to permit — позволять, разрешать
common — обычный
tungsten — вольфрам
ingredient — ингредиент
diamond — алмаз
tips — наконечники
ceramic — керамический
truing — правка, наводка, заточка
die — матрица, штамп
matrix — матрица
to employ — применять
to pierce — протыкать, прокалывать
to punch — пробивать отверстие
matching — сочетающийся, парный
coarse — грубый
wire — проволока
to draw — тащить, волочить
thread — резьба
hardened — закаленный
to lubricate — смазывать
to screw — привинчивать
nut — гайка
outside — наружный, внешний
inside — внутри, внутренний

General  understanding

1.Find English equivalents in the text:
1. удалять металлическую стружку
2. острый режущий край
3. содержание углерода
4. режущая способность
5. сталь для скоростного резания
6. правка шлифовальных кругов
7. гидравлическое или механическое давление
8. различные формы штампов












Тема: Металлы и их использование в промышленности и производстве
Text A: «METALS»
Metals are materials most widely used in industry because of their properties. The study of the production and properties of metals is known as metallurgy.
The separation between the atoms in metals is small, so most metals are dense. The atoms are arranged regularly and can slide over each other. That is why metals are malleable (can be deformed and bent without fracture) and ductile (can be drawn into wire). Metals vary greatly in their properties. For example, lead is soft and can be bent by hand, while iron can only be worked by hammering at red heat.
The regular arrangement of atoms in metals gives them a crystalline structure. Irregular crystals are called grains. The properties of the metals depend on the size, shape, orientation, and composition of these grains. In general, a metal with small grains will be harder and stronger than one with coarse grains.
Heat treatment such as quenching, tempering, or annealing controls the nature of the grains and their size in the metal. Small amounts of other metals (less than 1 per cent) are often added to a pure metal. This is called alloying (легирование) and it changes the grain structure and properties of metals.
All metals can be formed by drawing, rolling, hammering and extrusion, but some require hot-working. Metals are subject to metal fatigue and to creep (the slow increase in length under stress) causing deformation and failure. Both effects are taken into account by engineers when designing, for example, airplanes, gas-turbines, and pressure vessels for high-temperature chemical processes. Metals can be worked using machine-tools such as lathe, milling machine, shaper and grinder.
The ways of working a metal depend on its properties. Many metals can be melted and cast in moulds, but special conditions are required for metals that react with air.
Vocabulary:
property — свойство
metallurgy — металлургия
separation — разделение, отстояние
dense — плотный
arrangement — расположение
regularly — регулярно, правильно
to slide — скользить
malleable — ковкий, податливый, способный деформироваться
bent pp of bend — гнуть
to fracture — ломать
ductile — эластичный, ковкий
to draw — волочить, тянуть
wire — проволока
lead — свинец
iron — железо, чугун
grain — зерно
to depend — зависеть
size — размер, величина
shape — форма, формировать
composition — состав
coarse — грубый, крупный
treatment — обработка
quenching — закалка
tempering — отпуск после закалки, нормализация
annealing — отжиг, отпуск
rolling — прокатка
to hammer — ковать (напр. молотом)
extrusion — экструзия
metal fatigue — усталость металла
creep — ползучесть
stress — давление,
failure — повреждение, разрушение
vessel — сосуд, котел, судно
lathe — токарный станок
milling machine — фрезерный станок
shaper — строгальный станок
grinder — шлифовальный станок
to melt — плавить, плавиться расплавить
to cast — отливать, отлить
mould — форма (для отливки)

General understanding:

1. Answer the questions
1. What are metals and what do we call metallurgy?
2. Why are most metals dense?
3. Why are metals malleable?
4. What is malleability?
5. What are grains?
6. What is alloying?

2. Find the following words and word combinations in the text:
1. Свойства металлов
2. расстояние между атомами
3. правильное расположение
4. сильно отличаются по своим свойствам
5. кристаллическая структура
6. размер зерен

Text B: «METALWORKING PROCESSES»
Metals are important in industry because they can be easily deformed into useful shapes. A lot of metalworking processes have been developed for certain applications. They can be divided into five broad groups:
1. rolling,
2. extrusion,
3. drawing,
4. forging,
5. sheet-metal forming.

During the first four processes metal is subjected to large amounts of strain (deformation). But if deformation goes at a high temperature, the metal will recrystallize — that is, new strain-free grains will grow instead of deformed grains. For this reason metals are usually rolled, extruded, drawn, or forged above their recrystallization temperature. This is called hot working. Under these conditions there is no limit to the compressive plastic strain to which the metal can be subjected.
Other processes are performed below the recrystallization temperature. These are called cold working. Cold working hardens metal and makes the part stronger. However, there is a limit to the strain before a cold part cracks.
Rolling
Rolling is the most common metalworking process. More than 90 percent of the aluminum, steel and copper produced is rolled at least once in the course of production. The most common rolled product is sheet. Rolling can be done either hot or cold. If the rolling is finished cold, the surface will be smoother and the product stronger.
Extrusion
Extrusion is pushing the billet to flow through the orifice of a die. Products may have either a simple or a complex cross section. Aluminum window frames are the examples of complex extrusions.                                                                                                                       Tubes or other hollow parts can also be extruded. The initial piece is a thick-walled tube, and the extruded part is shaped between a die on the outside of the tube and a mandrel held on the inside.
In impact extrusion (also called back-extrusion) (штамповка выдавливанием), the workpiece is placed in the bottom of a hole and a loosely fitting ram is pushed against it. The ram forces the metal to flow back around it, with the gap between the ram and the die determining the wall thickness. The example of this process is the manufacturing of aluminum beer cans.
Vocabulary:
useful — полезный
shape — форма, формировать
rolling — прокатка
extrusion — экструзия, выдавливание
drawing — волочение
forging — ковка
sheet — лист
to subject — подвергать
amount — количество
condition — состояние, условие
perform — выполнять, проводить
to harden — делаться твердым, упрочняться
at least — по крайней мере
common — общий
billet — заготовка, болванка
orifice — отверстие
die — штамп, пуансон, матрица, фильера, волочильная доска
cross section — поперечное сечение
window frame — рама окна
tube — труба
hollow — полый
initial — первоначальный, начальный
thick-walled — толстостенный
mandrel — оправка, сердечник
impact — удар
loosely — свободно, с зазором
fitting — зд. посадка
ram — пуансон, плунжер
force — сила
gap — промежуток, зазор
to determine — устанавливать, определять

General understanding:
1. Answer the questions
1. Why are metals so important in industry?
2. What are the main metalworking processes?
3. Why are metals worked mostly hot?
4. What properties does cold working give to metals?
5. What is rolling? 
6. What is extrusion? 
7. What are the types of extrusion?

2. Find the following in the text:
1. могут легко деформироваться
2. нужные формы
3. подвергать большим деформациям
4. зерна свободные от деформации
5. температура перекристаллизации
6. пластическая деформация сжатия
7. самый обычный процесс обработки металла

Text C: ««Drawing. Forging. Sheet metal forming» 
Drawing consists of pulling metal through a die. One type is wire drawing. The diameter reduction that can be achieved in one die is limited, but several dies in series can be used to get the desired reduction.
Sheet metal forming
Sheet metal forming (штамповка листового металла) is widely used when parts of certain shape and size are needed. It includes forging, bending and shearing. One characteristic of sheet metal forming is that the thickness of the sheet changes little in processing. The metal is stretched just beyond its yield point (2 to 4 percent strain) in order to retain the new shape. Bending can be done by pressing between two dies. Shearing is a cutting operation similar to that used for cloth.
Each of these processes may be used alone, but often all three are used on one part. For example, to make the roof of an automobile from a flat sheet, the edges are gripped and the piece pulled in tension over a lower die. Next an upper die is pressed over the top, finishing the forming operation (штамповку), and finally the edges are sheared off to give the final dimensions.
Forging
Forging is the shaping of a piece of metal by pushing with open or closed dies. It is usually done hot in order to reduce the required force and increase the metal's plasticity.
Open-die forging is usually done by hammering a part between two flat faces. It is used to make parts that are too big to be formed in a closed die or in cases where only a few parts are to be made. The earliest forging machines lifted a large hammer that was then dropped on the workpiece, but now air or steam hammers are used, since they allow greater control over the force and the rate of forming. The part is shaped by moving or turning it between blows.
Closed-die forging is the shaping of hot metal within the walls of two dies that come together to enclose the workpiece on all sides. The process starts with a rod or bar cut to the length needed to fill the die. Since large, complex shapes and large strains are involved, several dies may be used to go from the initial bar to the final shape. With closed dies, parts can be made to close tolerances so that little finish machining is required.
Two closed-die forging operations are given special names. They are upsetting and coining. Coining takes its name from the final stage of forming metal coins, where the desired imprint is formed on a metal disk that is pressed in a closed die. Coining involves small strains and is done cold. Upsetting involves a flow of the metal back upon itself. An example of this process is the pushing of a short length of a rod through a hole, clamping the rod, and then hitting the exposed length with a die to form the head of a nail or bolt.
Vocabulary:
to pull — тянуть
reduction — сокращение
to achieve — достигать	
in series — серия, последовательно
beyond — выше, свыше
yield point — точка текучести металла
to retain — сохранять, удерживать
to bend — гнуть
shearing — обрезка, отрезание
edge — край
to grip — схватывать
lower die — нижний штамп
upper die — верхний штамп
forming operation — операция штампования
dimension — измерение, размеры
required — необходимый
increase — увеличение
open-die forging — ковка в открытом штампе (подкладном)
hammering — ковка, колотить
within — внутри, в пределах
to enclose — заключать
rod — прут, стержень
bar — прут, брусок
involved — включенный
tolerance — допуск
upsetting — высадка, выдавливание
blow — удар
coining — чеканка
imprint — отпечаток
clamp — зажим
to hit — ударять

General understanding:
1. Answer the questions
1. How can the reduction of diameter in wire drawing be achieved?
2. What is sheet metal forming and where it can be used?
3. What is close-die forging?
4. What is forging?
5. What are the types of forging?

2. Find the following word combinations in the text:
1. протягивание металла через фильеру
2. волочение проволоки
3. уменьшение диаметра
4. толщина листа
5. растягивать выше точки текучести
6. сохранить новую форму
Text D: «METALWORKING AND METAL PROPETIES»
An important feature of hot working is that it provides the improvement of mechanical properties of metals. Hot-working (hot-rolling or hot-forging) eliminates porosity, directionality, and segregation that are usually present in metals. Hot-worked products have better ductility and toughness than the unworked casting. During the forging of a bar, the grains of the metal become greatly elongated in the direction of flow. As a result, the toughness of the metal is greatly improved in this direction and weakened in directions transverse to the flow. Good forging makes the flow lines in the finished part oriented so as to lie in the direction of maximum stress when the part is placed in service.
The ability of a metal to resist thinning and fracture during cold-working operations plays an important role in alloy selection. In operations that involve stretching, the best alloys are those which grow stronger with strain (are strain hardening) — for example, the copper-zinc alloy, brass, used for cartridges and the aluminum-magnesium alloys in beverage cans, which exhibit greater strain hardening.
Fracture of the workpiece during forming can result from inner flaws in the metal. These flaws often consist of nonmetallic inclusions such as oxides or sulfides that are trapped in the metal during refining. Such inclusions can be avoided by proper manufacturing procedures.
The ability of different metals to undergo strain varies. The change of the shape after one forming operation is often limited by the tensile ductility of the metal. Metals such as copper and aluminum are more ductile in such operations than other metals.
Vocabulary
feature — черта, особенность
to provide — обеспечивать
improvement — улучшение
property — свойство
eliminate — ликвидировать, исключать
porosity — пористость
directional — направленный
to segregate — разделять
casting — отливка
elongated — удлиненный
to weaken — ослабевать, ослаблять
transverse — поперечный
flow — течение, поток
finished — отделанный
thinning — утончение
fracture — разрушение
strain hardening — деформационное упрочнение
brass — латунь
beverage — напиток
can — консервная банка
to exhibit — проявлять
inner — внутренний
flaws — недостатки, дефекты кристаллической решетки
inclusion — включение
trapped — зд. заключенный
refining — очищать, очистка
to avoid — избегать
to undergo — подвергаться
tensile ductility — пластичность при растяжении

General understanding:
1. Answer the questions
1. What process improves the mechanical properties of metals?
2. What new properties have hot-worked products?
3. How does the forging of a bar affect the grains of the metal? What is the result of this?
4. How are the flow lines in the forged metal oriented and how does it affect the strength of the forged part?
5. What are the best strain-hardening alloys? Where can we use them?
6. What are the inner flaws in the metal?

2. Find the following in the text:
1. важная особенность горячей обработки
2. улучшение механических свойств металла
3. необработанная отливка
4. направление максимального напряжения
5. способность сопротивляться утончению и разрушению
6. проявлять большее деформационное упрочнение
7. разрушение детали при штамповке


Text Е: «STEEL»
The most important metal in industry is iron and its alloy — steel. Steel is an alloy of iron and carbon. It is strong and stiff, but corrodes easily through rusting, although stainless and other special steels resist corrosion. The amount of carbon in a steel influences its properties considerably. Steels of low carbon content (mild steels) are quite ductile and are used in the manufacture of sheet iron, wire, and pipes. Medium-carbon steels containing from 0.2 to 0.4 per cent carbon are tougher and stronger and are used as structural steels. Both mild and medium-carbon steels are suitable for forging and welding. High-carbon steels contain from 0.4 to 1.5 per cent carbon, are hard and brittle and are used in cutting tools, surgical instruments, razor blades and springs. Tool steel, also called silver steel, contains about 1 per cent carbon and is strengthened and toughened by quenching and tempering.
The inclusion of other elements affects the properties of the steel. Manganese gives extra strength and toughness. Steel containing 4 per cent silicon is used for transformer cores or electromagnets because it has large grains acting like small magnets. The addition of chromium gives extra strength and corrosion resistance, so we can get rust-proof steels. Heating in the presence of carbon or nitrogen-rich materials is used to form a hard surface on steel (case-hardening). High-speed steels, which are extremely important in machine-tools, contain chromium and tungsten plus smaller amounts of vanadium, molybdenum and other metals.
Vocabulary:
alloy — сплав
carbon— углерод
stiff — жесткий
to corrode — разъедать, ржаветь
rusty — ржавый
stainless — нержавеющий
to resist — сопротивляться
considerably — значительно, гораздо
tough — крепкий, жесткий, прочный, выносливый
forging — ковка
welding — сварка
brittle — хрупкий, ломкий
cutting tools — режущие инструменты
surgical instruments — хирургические инструменты
blade — лезвие
spring — пружина
inclusion — включение
to affect — влиять
manganese — марганец
silicon — кремний
rust-proof — нержавеющий
nitrogen — азот
tungsten — вольфрам

General understanding:
1. Answer the questions
1. What is steel?
2. What are the main properties of steel?
3. What are the drawbacks of steel?
4. What kinds of steel do you know? Where are they used?
5. What gives the addition of manganese, silicon and chromium to steel?

2. Find the following words and word combinations in the text:
1. сплав железа и углерода
2. прочный и жесткий
3. легко коррозирует
4. нержавеющая сталь
5. низкое содержание углерода
6. ковкость
7. листовое железо, проволока, трубы
8. конструкционные стали

Text F: «METHODS OF STEEL HEAT TREATMENT»
Quenching is a heat treatment when metal at a high temperature is rapidly cooled by immersion in water or oil. Quenching makes steel harder and more brittle, with small grains structure.
Tempering is a heat treatment applied to steel and certain alloys. Hardened steel after quenching from a high temperature is too hard and brittle for many applications and is also brittle. Tempering, that is re-heating to an intermediate temperature and cooling slowly, reduces this hardness and brittleness. Tempering temperatures depend on the composition of the steel but are frequently between 100 and 650 °C. Higher temperatures usually give a softer, tougher product. The color of the oxide film produced on the surface of the heated metal often serves as the indicator of its temperature.
Annealing is a heat treatment in which a material at high temperature is cooled slowly. After cooling the metal again becomes malleable and ductile (capable of being bent many times without cracking).
All these methods of steel heat treatment are used to obtain steels with certain mechanical properties for certain needs.
Vocabulary:
to immerse — погружать
to apply — применять
intermediate — промежуточный
oxide film — оксидная пленка
annealing — отжиг, отпуск
cracking — растрескивание

General understanding:
   1. Answer the questions
1. What can be done to obtain harder steel?
2. What makes steel more soft and tough?
3. What makes steel more malleable and ductile?
4. What can serve as the indicator of metal temperature while heating it?
5. What temperature range is used for tempering?
6. What are the methods of steel heat treatment used for?

2. Translate into English the following words and word combinations:
1. температура нормализации
2. мелкозернистая структура
3. быстрое охлаждение
4. закаленная сталь
5. состав стали
6. окисная пленка
7. индикатор температуры
Text  G: « MATERIALS SCIENCE AND TECHNOLOGY»
Materials Science and Technology is the study of materials and how they can be fabricated to meet the needs of modern technology. Using the laboratory techniques and knowledge of physics, chemistry, and metallurgy, scientists are finding new ways of using metals, plastics and other materials.
Engineers must know how materials respond to external forces, such as tension, compression, torsion, bending, and shear. All materials respond to these forces by elastic deformation. That is, the materials return their original size and form when the external force disappears. The materials may also have permanent deformation or they may fracture. The results of external forces are creep and fatigue.
Compression is a pressure causing a decrease in volume. When a material is subjected to a bending, shearing, or torsion (twisting) force, both tensile and compressive forces are simultaneously at work. When a metal bar is bent, one side of it is stretched and subjected to a tensional force, and the other side is compressed.
Tension is a pulling force; for example, the force in a cable holding a weight. Under tension, a material usually stretches, returning to its original length if the force does not exceed the material's elastic limit. Under larger tensions, the material does not return completely to its original condition, and under greater forces the material ruptures.
Fatigue is the growth of cracks under stress. It occurs when a mechanical part is subjected to a repeated or cyclic stress, such as vibration. Even when the maximum stress never exceeds the elastic limit, failure of the material can occur even after a short time. No deformation is seen during fatigue, but small localized cracks develop and propagate through the material until the remaining cross-sectional area cannot support the maximum stress of the cyclic force. Knowledge of tensile stress, elastic limits, and the resistance of materials to creep and fatigue are of basic importance in engineering.
Creep is a slow, permanent deformation that results from a steady force acting on a material. Materials at high temperatures usually suffer from this deformation. The gradual loosening of bolts and the deformation of components of machines and engines are all the examples of creep. In many cases the slow deformation stops because deformation eliminates the force causing the creep. Creep extended over a long time finally leads to the rupture of the material.
Vocabulary
bar— брусок, прут
completely — полностью, совершенно
compression — сжатие
creep — ползучесть
cross-sectional area — площадь поперечного сечения
cyclic stress — циклическое напряжение
decrease — уменьшение
elastic deformation — упругая деформация
elastic limit — предел упругости
exceed — превышать
external forces — внешние силы
fatigue — усталость металла
fracture — перелом, излом
loosen — ослаблять, расшатывать
permanent deformation — постоянная деформация
remaining — оставшийся
shear — срез
simultaneously — одновременно
to stretch — растягивать
technique — методы
tension — напряженность
to propagate — распространяться
to bend — гнуть, согнуть
to extend — расширять, продолжаться
to meet the needs — отвечать требованиям
to occur — происходить
to respond — отвечать реагировать
to suffer — страдать
torsion — кручение
twisting — закручивание, изгиб
volume — объем, количество
rupture — разрыв

General understanding:

1. Answer the questions

1. What are the external forces causing the elastic deformation of materials? Describe those forces that change the form and size of materials.
2. What are the results of external forces?
3. What kinds of deformation are the combinations of tension and compression?
4. What is the result of tension? What happens if the elastic limit of material is exceeded under tension?

2. Find the following in the text:
1. отвечать требованиям современной технологии
2. используя лабораторные методы
3. новые способы использования металлов
4. сжатие, растяжение, изгиб, кручение, срез
5. возвращать первоначальный размер и форму
6. внешняя сила
7. постоянная деформация
8. уменьшение объема

Text  H: «Mechanical Properties of Materials»
Density (specific weight) is the amount of mass in a unit volume. It is measured in kilograms per cubic metre. The density of water is 1000 kg/ m3 but most materials have a higher density and sink in water. Aluminium alloys, with typical densities around 2800 kg/ m3 are considerably less dense than steels, which have typical densities around 7800 kg/ m3. Density is important in any application where the material must not be heavy.
Stiffness (rigidity) is a measure of the resistance to deformation such as stretching or bending. The Young modulus is a measure of the resistance to simple stretching or compression. It is the ratio of the applied force per unit area (stress) to the fractional elastic deformation (strain). Stiffness is important when a rigid structure is to be made.
Strength is the force per unit area (stress) that a material can support without failing. The units are the same as those of Stiffness, MN/m2, but in this case the deformation is irreversible. The yield strength is the stress at which a material first deforms plastically. For a metal the yield strength may be less than the fracture strength, which is the stress at which it breaks. Many materials have a higher strength in compression than in tension.
Ductility is the ability of a material to deform without breaking. One of the great advantages of metals is their ability to be formed into the shape that is needed, such as car body parts. Materials that are not ductile are brittle. Ductile materials can absorb energy by deformation but brittle materials cannot.
Toughness is the resistance of a material to breaking when there is a crack in it. For a material of given toughness, the stress at which it will fail is inversely proportional to the square root of the size of the largest defect present. Toughness is different from strength: the toughest steels, for example, are different from the ones with highest tensile strength. Brittle materials have low toughness: glass can be broken along a chosen line by first scratching it with a diamond. Composites can be designed to have considerably greater toughness than their constituent materials. The example of a very tough composite is fiberglass that is very flexible and strong.
Creep resistance is the resistance to a gradual permanent change of shape, and it becomes especially important at higher temperatures. A successful research has been made in materials for machine parts that operate at high temperatures and under high tensile forces without gradually extending, for example the parts of plane engines.
Vocabulary
ability — способность
amount — количество
absorb — поглощать
amount — количество
application — применение
brittle — хрупкий, ломкий
car body — кузов автомобиля
constituent — компонент
crack — трещина
creep resistance — устойчивость к ползучести
definition — определение
density — плотность
ductility — ковкость, эластичность
failure — повреждение
gradual — постепенный
permanent — постоянный
rigid — жесткий
to sink — тонуть
square root — квадратный корень
stiffness — жесткость
strain — нагрузка, напряжение, деформация
strength — прочность
stress — давление, напряжение
tensile strength — прочность на разрыв
toughness — прочность, стойкость
yield strength — прочность текучести
Young modulus — модуль Юнга

General understanding:

1. Answer the questions  
1. What is the density of a material?     
2. What are the units of density? Where low density is needed?
3. What are the densities of water, aluminium and steel?
4. A measure of what properties is stiffness? When stiffness is important?
5. What is Young modulus?
6. What is strength?
          








Тема: Сварочное производство
Text A: «WELDING»
Welding is a process when metal parts are joined together by the application of heat, pressure, or a combination of both. The processes of welding can be divided into two main groups:
• pressure welding, when the weld is achieved by pressure and
• heat welding, when the weld is achieved by heat. Heat welding is the most common welding process used today.
Nowadays welding is used instead of bolting and riveting in the construction of many types of structures, including bridges, buildings, and ships. It is also a basic process in the manufacture of machinery and in the motor and aircraft industries. It is necessary almost in all productions where metals are used.
The welding process depends greatly on the properties of the metals, the purpose of their application and the available equipment. Welding processes are classified according to the sources of heat and pressure used.
The welding processes widely employed today include gas welding, arc welding, and resistance welding. Other joining processes are laser welding, and electron-beam welding.
Gas Welding
Gas welding is a non-pressure process using heat from a gas flame. The flame is applied directly to the metal edges to be joined and simultaneously to a filler metal in the form of wire or rod, called the welding rod, which is melted to the joint. Gas welding has the advantage of using equipment that is portable and does not require an electric power source. The surfaces to be welded and the welding rod are coated with flux, a fusible material that shields the material from air, which would result in a defective weld.
Arc Welding
Arc-welding is the most important welding process for joining steels. It requires a continuous supply of either direct or alternating electrical current. This current is used to create an electric arc, which generates enough heat to melt metal and create a weld.
Arc welding has several advantages over other welding methods. Arc welding is faster because the concentration of heat is high. Also, fluxes are not necessary in certain methods of arc welding. The most widely used arc-welding processes are shielded metal arc, gas-tungsten arc, gas-metal arc, and submerged arc.
Shielded Metal Arc
In shielded metal-arc welding, a metallic electrode, which conducts electricity, is coated with flux and connected to a source of electric current. The metal to be welded is connected to the other end of the same source of current. An electric arc is formed by touching the tip of the electrode to the metal and then drawing it away. The intense heat of the arc melts both parts to be welded and the point of the metal electrode, which supplies filler metal for the weld. This process is used mainly for welding steels.
Vocabulary:

to join — соединять
pressure welding — сварка давлением
heat welding — сварка нагреванием
instead — вместо, взамен
bolting — скрепление болтами
riveting — клепка
basic — основной
to manufacture — изготовлять
to depend — зависеть от
purpose — цель
available — имеющийся в наличии
equipment — оборудование
source — источник
gas welding — газосварка
arc welding — электродуговая сварка
resistance welding — контактная сварка
laser welding — лазерная сварка
electron-beam welding — электронно-лучевая сварка
flame — пламя
edge — край
simultaneously — одновременно
filler — наполнитель
wire — проволока
rod — прут, стержень
to melt — плавить(ся)
joint — соединение, стык
advantage — преимущество
to require — требовать нуждаться
surface — поверхность
coated — покрытый
flux — флюс
fusible — плавкий
to shield — заслонять, защищать
touching — касание
tip — кончик

General understanding:
1. Answer the questions
1. How can a process of welding be defined?
2. What are the two main groups of processes of welding?
3. How can we join metal parts together?
4. What is welding used for nowadays?
5. Where is welding necessary?
6. What do the welding processes of today include?
7. What are the principles of gas welding?
8. What kinds of welding can be used for joining steels?

2. Find the following words and word combinations in the text:
1. сварка давлением
2. тепловая сварка
3. болтовое (клепаное) соединение
4. процесс сварки
5. зависеть от свойств металлов
6. имеющееся оборудование
7. сварочный электрод
8. плавкий материал


Text В: «OTHER TYPES OF WELDING»
Non-consumable Electrode Arc welding
As a non-consumable electrodes tungsten or carbon electrodes can be used. In gas-tungsten arc welding a tungsten electrode is used in place of the metal electrode used in shielded metal-arc welding. A chemically inert gas, such as argon, helium, or carbon dioxide is used to shield the metal from oxidation. The heat from the arc formed between the electrode and the metal melts the edges of the metal. Metal for the weld may be added by placing a bare wire in the arc or the point of the weld. This process can be used with nearly all metals and produces a high-quality weld. However, the rate of welding is considerably slower than in other processes.
Gas-Metal Arc
In gas-metal welding, a bare electrode is shielded from the air by surrounding it with argon or carbon dioxide gas and sometimes by coating the electrode with flux. The electrode is fed into the electric arc, and melts off in droplets that enter the liquid metal of the weld seam. Most metals can be joined by this process.
Submerged Arc
Submerged-arc welding is similar to gas-metal arc welding, but in this process no gas is used to shield the weld. Instead of that, the arc and tip of the wire are submerged beneath a layer of granular, fusible material that covers the weld seam. This process is also called electroslag welding. It is very efficient but can be used only with steels.
Resistance Welding
In resistance welding, heat is obtained from the resistance of metal to the flow of an electric current. Electrodes are clamped on each side of the parts to be welded, the parts are subjected to great pressure, and a heavy current is applied for a short period of time. The point where the two metals touch creates resistance to the flow of current. This resistance causes heat, which melts the metals and creates the weld. Resistance welding is widely employed in many fields of sheet metal or wire manufacturing and is often used for welds made by automatic or semi-automatic machines especially in automobile industry.
Vocabulary
gas-tungsten сварка оплавлением вольфрамовым электродом в среде инертного газа
inert — инертный
edge — край
bare — голый
rate — зд. скорость
gas-metal arc — аргонодуговая сварка
considerably — значительно, гораздо
surrounding — окружающий
carbon dioxide — углекислый газ
droplet — капелька
liquid — жидкость, жидкий
beneath — под, ниже, внизу
layer — слой
weld seam — сварной шов
resistance — сопротивление
clamp — зажим, зажимать
sheet — лист
fusible — плавкий
granular — плавкий
semi-automatic — полуавтоматическая
to create — создавать
to submerge — погружать

General understanding:
1. Answer the questions
1. What is the difference between the arc-welding and non-consumable electrode arc welding?
2. What are the disadvantages of the non-consumable electrode arc welding?
3. How is electrode protected from the air in gas-metal arc welding?
 4. What is submerged arc welding?
5. What is the principle of resistance welding?

2. Translate into English:
1. вольфрамовый электрод
2. инертный газ, углекислый газ
3. окисление
4. высококачественный сварочный шов
5. скорость сварки



Text  C:  BASIC PRINCIPLES OF WELDING
A weld can be defined as a coalescence of metals produced by heating to a suitable temperature with or without the application of pressure, and with or without the use of a filler material.
In fusion welding a heat source generates sufficient heat to create and maintain a molten pool of metal of the required size. The heat may be supplied by electricity or by a gas flame. Electric resistance welding can be considered fusion welding because some molten metal is formed.
Solid-phase processes produce welds without melting the base material and without the addition of a filler metal. Pressure is always employed, and generally some heat is provided. Frictional heat is developed in ultrasonic and friction joining, and furnace heating is usually employed in diffusion bonding.
The electric arc used in welding is a high-current, low-voltage discharge generally in the range 10-2,000 amperes at 10-50 volts. An arc column is complex but, broadly speaking, consists of a cathode that emits electrons, a gas plasma for current conduction, and an anode region that becomes comparatively hotter than the cathode due to electron bombardment. Therefore, the electrode, if consumable, is made positive and, if non-consumable, is made negative. A direct current (dc) arc is usually used, but alternating current (ac) arcs can be employed.
Total energy input in all welding processes exceeds that which is required to produce a joint, because not all the heat generated can be effectively utilized. Efficiencies vary from 60 to 90 percent, depending on the process; some special processes deviate widely from this figure. Heat is lost by conduction through the base metal and by radiation to the surroundings.
Most metals, when heated, react with the atmosphere or other nearby metals. These reactions can be extremely detrimental to the properties of a welded joint. Most metals, for example, rapidly oxidise when molten. A layer of oxide can prevent proper bonding of the metal. Molten-metal droplets coated with oxide become entrapped in the weld and make the joint brittle. Some valuable materials added for specific properties react so quickly on exposure to the air that the metal deposited does not have the same composition as it had initially. These problems have led to the use of fluxes and inert atmospheres.
1. Translate into Russian:
1. In resistance welding, heat is obtained from the resistance of metal to the flow of an electric current.
2. The heat from the arc melts the edges of the metal.
3. A bare electrode is shielded from the air by surrounding it with argon or carbon dioxide gas.
4. Submerged-arc welding is similar to gas-metal arc welding.
5. Electrodes are clamped on each side of the parts to be welded.
6. Resistance causes heat which melts the metals and creates the weld.
Text D:   ARC  WELDING 
The metallurgy of metal joining is important to the functional capabilities of the joint. The arc weld illustrates all the basic features of a joint. Three zones result from the passage of a welding arc: (1) the weld metal, or fusion zone, (2) the heat-affected zone, and (3) the unaffected zone. The weld metal is that portion of the joint that has been melted during welding. The heat-affected zone is a region adjacent to the weld metal that has not been welded but has undergone a change in microstructure or mechanical properties due to the heat of welding. The unaffected material is that which was not heated sufficiently to alter its properties.
Welding produces stresses in materials. These forces are induced by contraction of the weld metal and by expansion and then contraction of the heat-affected zone. The unheated metal imposes a restraint on the above, and as contraction predominates, the weld metal cannot contract freely, and a stress is built up in the joint. This is generally known as residual stress, and for some critical applications must be removed by heat treatment of the whole fabrication. Residual stress is unavoidable in all welded structures, and if it is not controlled bowing or distortion of the weldment will take place.
Arc welding
Shielded metal-arc welding accounts for the largest total volume of welding today. In this process an electric arc is struck between the metallic electrode and the workpiece. Tiny globules of molten metal are transferred from the metal electrode to the weld joint. Arc welding can be done with either alternating or direct current. A holder or clamping device with an insulated handle is used to conduct the welding current to the electrode. A return circuit to the power source is made by means of a clamp to the workpiece.
Gas-shielded arc welding, in which the arc is shielded from the air by an inert gas such as argon or helium, has become increasingly important because it can deposit more material at a higher efficiency and can be readily automated. The tungsten electrode version finds its major applications in highly alloyed sheet materials. Either direct or alternating current is used, and filler metal is added either hot or cold into the arc. Consumable electrode gas-metal arc welding with a carbon dioxide shielding gas is widely used for steel welding. Metal transfer is rapid, and the gas protection ensures a tough weld. Submerged arc welding is similar to the above except that the gas shield is replaced with a granulated mineral material as a flux.
General understanding:
1. What is the difference between the arc-welding and non-consumable electrode arc welding?
2. What are the disadvantages of the non-consumable electrode arc welding?
3. How is electrode protected from the air in gas-metal arc welding?
Тема:  Пластик и  композитные материалы
Text A: «PLASTICS»
Plastics are non-metallic, synthetic, carbon-based materials. They can be moulded, shaped, or extruded into flexible sheets, films, or fibres. Plastics are synthetic polymers. Polymers consist of long-chain molecules made of large numbers of identical small molecules (monomers). The chemical nature of a plastic is defined by the monomer (repeating unit) that makes up the chain of the polymer. Polyethene is a polyolefin; its monomer unit is ethene (formerly called ethylene). Other categories are acrylics (such as polymethylmethacrylate), styrenes (such as polystyrene), vinys (such as polyvinyl chloride (PVC)), polyesters, polyurethanes, polyamides (such as nylons), polyethers, acetals, phenolics, cellulosics, and amino resins. The molecules can be either natural — like cellulose, wax, and natural rubber — or synthetic — in polyethene and nylon. In co-polymers, more than one monomer is used.
The giant molecules of which polymers consist may be linear, branched, or cross-linked, depending on the plastic. Linear and branched molecules are thermoplastic (soften when heated), whereas cross-linked molecules are thermosetting (harden when heated).
Most plastics are synthesized from organic chemicals or from natural gas or coal. Plastics are light-weight compared to metals and are good electrical insulators. The best insulators now are epoxy resins and teflon. Teflon or polytetrafluoroethene (PTFE) was first made in 1938 and was produced commercially in 1950.
Plastics can be classified into several broad types.
1. Thermoplastics soften on heating, then harden again when cooled. Thermoplastic molecules are also coiled and because of this they are flexible and easily stretched.
Typical example of thermoplastics is polystyrene. Polystyrene resins are characterized by high resistance to chemical and mechanical stresses at low temperatures and by very low absorption of water. These properties make the polystyrenes especially suitable for radio-frequency insulation and for parts used at low temperatures in refrigerators and in airplanes. PET (polyethene terephthalate) is a transparent thermoplastic used for soft-drinks bottles. Thermoplastics are also viscoelastic, that is, they flow (creep) under stress. Examples are polythene, polystyrene and PVC.
2. Thermosetting plastics (thermosets) do not soften when heated, and with strong heating they decompose. In most thermosets final cross-linking, which fixes the molecules, takes place after the plastic has already been formed.
Thermosetting plastics have a higher density than thermoplastics. They are less flexible, more difficult to stretch, and are less subjected to creep. Examples of thermosetting plastics include urea-formaldehyde or polyurethane and epoxy resins, most polyesters, and phenolic polymers such as phenol-formaldehyde resin.
3. Elastomers are similar to thermoplastics but have sufficient cross-linking between molecules to prevent stretching and creep.
Vocabulary:
carbon — углерод
flexible — гибкий
fibre — волокно, нить
chain — цепь
identical — одинаковый, идентичный
molecule — молекула
branch — разветвленный
to synthesize — синтезировать
chemicals — химические вещества
to soften — смягчать
cellulose — клетчатка, целлюлоза
wax — воск
thermosetting plastics — термореактивные пластмассы
to harden — делать твердым
coil — спираль
stretched — растянутый
transparent — прозрачный
rubber — резина, каучук
to decompose — разлагаться
soft-drink — безалкогольный напиток
to subject — подвергать
polyurethane — полиуретан
resin — смола
similar — сходный, подобный
sufficient — достаточный
to prevent — предотвращать

General understanding

Answer the questions
1. What is the definition of plastics?
2. What is the basic chemical element in plastics formula?
3. What do polymers consist of?
4. What are long-chain molecules made of?
5. What are the main types of polymers?

Find English equivalents in the text:
1. синтетические полимеры
2. молекулы с длинными цепями
3. характерные свойства полимера
4. синтезируются из органических химических веществ
5. хороший электрический изолятор
6. размягчаться при нагревании
7. затвердевать при охлаждении
8. гибкий и легко растяжимый

Text В: «TYPES OF PLASTICS»
1. Epoxy resin.
Epoxy resin is a thermoset plastic containing epoxy groups. Epoxy resin hardens when it is mixed with solidifier and plasticizer. Plasticizers make a polymer more flexible.
Epoxy resins have outstanding adhesion, toughness, and resistance to attack from chemicals. They form strong bonds and have excellent electrical insulation properties. Large, complex, void-free castings can be made from them. They are also used as adhesives, and in composites for boat building and sports equipment.
2. PVC (polyvinyl chloride)
PVC (polyvinyl chloride) is a thermoplastic polymer made from vinyl chloride is a colourless solid with outstanding resistance to water, alcohols, and concentrated acids and alkalis. It is obtainable as granules, solutions, lattices, and pastes. When compounded with plasticizers, it yields a flexible material more durable than rubber. It is widely used for cable and wire insulation, in chemical plants, and in the manufacture of protective garments. Blow moulding of unplasticized PVC produces clear, tough bottles which do not affect the flavour of their contents. PVC is also used for production of tubes or pipes.
3. Polystyrene.
Polystyrene is a thermoplastic produced by the polymerization of styrene. The electrical insulating properties of polystyrene are outstandingly good and it is relatively unaffected by water. Typical applications include light fixtures, toys, bottles, lenses, capacitor dielectrics, medical syringes, and light-duty industrial components. Extruded sheets of polystyrene are widely used for packaging, envelope windows, and photographic film. Its resistance to impact can be improved by the addition of rubber modifiers. Polystyrene can be readily foamed; the resulting foamed polystyrene is used extensively for packaging.
4. Polythene (polyethene, polyethylene)
Polythene (polyethene, polyethylene) is a plastic made from ethane. It is one of the most widely used important thermoplastic polymers. It was first developed by the polymerization of ethane at a pressure of 2,000 bar at 200°C. This produced low-density polythene (LDPE). A relatively high-density form (HDPE) was synthesized in the 1950s using a complex catalyst. Polythene is a white waxy solid with very low density, reasonable strength and toughness, but low stiffness. It is easily moulded and has a wide range of uses in containers, packaging, pipes, coatings, and insulation.
Vocabulary:
adhesion — прилипание
adhesive — клей
bond — связи, узы
insulation — изоляция
casting — литье
void — пустота
solid — твердое тело, твердый
acid — кислота
alkali — щелочь
to obtain — доставать, получать
granule — гранула
solution — раствор
lattices — латексы
paste — паста
yield — выход
durable — прочный
rubber — резина, каучук
garment — предметы одежды
lens —линза
capacitor — эл. конденсатор
syringe — шприц
light-duty — неответственный
envelope — зд. обрамление
impact — удар
improved — улучшенный
modifiers — модификаторы
addition — добавление
readily — легко, с готовностью
foam — пена
catalyst — катализатор
wax — воск
reasonable — приемлемый, неплохой
coating — слой, покрытие

General understanding
1. Answer the questions
1. What are the types of plastics?
2. What are the features of the epoxy resin?
3. What is epoxy resin used for?
4. What is PVC usually used for?
5. What are the typical applications of polystyrene?

2. Translate into Russian:
1. Polythene is a plastic made from ethane.
2. Epoxy resins have outstanding adhesion, toughness and resistance to attack from chemicals.
3. PVC is a colourless solid with outstanding resistance to water, alcohols, and concentrated acids and alkalis.
4. Polystyrene is a thermoplastic produced by the polymerization of styrene.
5. Polythene is a white waxy solid with very low density, reasonable strength and toughness but low stiffness.

3. Translate into English:
1. Эпоксидная смола затвердевает когда смешивается с отвердителем и пластификатором.
2. Эпоксидные смолы используются в качестве клея, а с добавками — в строительстве лодок и спортивного снаряжения.
3. ПВХ — бесцветное твердое вещество с выдающейся устойчивостью к воздействию воды, спиртов, концентрированных кислот и щелочей.
4. ПВХ широко используется при производстве изоляции для проводов.

 
Text С: «COMPOSITE MATERIALS»
The combinations of two or more different materials are called composite materials. They usually have unique mechanical and physical properties because they combine the best properties of different materials. For example, a fibre-glass reinforced plastic combines the high strength of thin glass fibres with the ductility and chemical resistance of plastic. Nowadays composites are being used for structures such as bridges, boat-building etc.
Composite materials usually consist of synthetic fibres within a matrix, a material that surrounds and is tightly bound to the fibres. The most widely used type of composite material is polymer matrix composites (PMCs). PMCs consist of fibres made of a ceramic material such as carbon or glass embedded in a plastic matrix. Usually the fibres make up about 60 per cent by volume. Composites with metal matrices or ceramic matrices are called metal matrix composites (MMCs) and ceramic matrix composites (CMCs), respectively.
Continuous-fibre composites are generally required for structural applications. The specific strength (strength-to-density ratio) and specific stiffness (elastic modulus-to-density ratio) of continuous carbon fibre PMCs, for example, can be better than metal alloys have. Composites can also have other attractive properties, such as high thermal or electrical conductivity and a low coefficient of thermal expansion.
Although composite materials have certain advantages over conventional materials, composites also have some disadvantages. For example, PMCs and other composite materials tend to be highly anisotropic — that is, their strength, stiffness, and other engineering properties are different depending on the orientation of the composite material. For example, if a PMC is fabricated so that all the fibres are lined up parallel to one another, then the PMC will be very stiff in the direction parallel to the fibres, but not stiff in the perpendicular direction. The designer who uses composite materials in structures subjected to multidirectional forces, must take these anisotropic properties into account. Also, forming strong connections between separate composite material components is difficult.
The advanced composites have high manufacturing costs. Fabricating composite materials is a complex process. However, new manufacturing techniques are developed. It will become possible to produce composite materials at higher volumes and at a lower cost than is now possible, accelerating the wider exploitation of these materials.
Vocabulary:
fibreglass — стекловолокно
fibre — волокно, нить
reinforced — упрочненный
expansion — расширение
matrix — матрица
ceramic — керамический
specific strength — удельная прочность
specific stiffness — удельная жесткость
anisotropic — анизотропный

General understanding:
1. What is called «composite materials»?
2. What are the best properties of fibre-glass?
3. What do composite material usually consist of?
4. What is used as matrix in composites?
5. What is used as filler or fibers in composites?

Find equivalents in the text:
1. композитные материалы
2. уникальные механические качества
3. полимерные матричные композиты
4. составлять 60% объема
5. углепластик

Translate into Russian:
1. PMC is fabricated so that all the fibres are lined up parallel to one another.
2. Forming strong connections between separate composite material components is difficult.
3. Fabricating composite materials is a complex process.
4. Composite materials have certain advantages over conventional materials
5. Nowadays, composites are being used for structures such as bridges, boat-building etc.




Приложениe
ELECTROMAGNETIC COMPATIBILITY
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ELECTROMAGNETIC FIELDS’ EFFECTS  ON WELDER’S  HEALTH
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 GEAR
Gear is a toothed wheel or cylinder used to transmit rotary or reciprocating motion from one part of a machine to another. Two or more gears, transmitting motion from one shaft to another, constitute a gear train. At one time various mechanisms were collectively called gearing. Now, however, gearing is used only to describe systems of wheels or cylinders with meshing (постоянное зацепление) teeth. Gearing is chiefly used to transmit rotating motion, but can, with suitably designed gears and flat-toothed sectors, be employed to transform reciprocating motion into rotating motion, and vice versa.
Simple Gears
The simplest gear is the spur (зубчатая) gear, a wheel with teeth cut across its edge parallel to the axis. Spur gears transmit rotating motion between two shafts or other parts with parallel axes. In simple spur gearing, the driven shaft revolves in the opposite direction to the driving shaft. If rotation in the same direction is desired, an idler gear (паразитная) is placed between the driving gear and the driven gear. The idler revolves in the opposite direction to the driving gear and therefore turns the driven gear in the same direction as the driving gear. In any form of gearing the speed of the driven shaft depends on the number of teeth in each gear. A gear with 10 teeth driving a gear with 20 teeth will revolve twice as fast as the gear it is driving, and a 20-tooth gear driving a 10-tooth gear will revolve at half the speed. By using a train of several gears, the ratio of driving to driven speed may be varied within wide limits.
Internal, or annular, gears are variations of the spur gear in which the teeth are cut on the inside of a ring or flanged wheel rather than on the outside. Internal gears usually drive or are driven by a pinion, a small gear with few teeth. A rack, a flat, toothed bar that moves in a straight line, operates like a gear wheel with an infinite radius and can be used to transform the rotation of a pinion to reciprocating motion, or vice versa.
Bevel gears (конические передачи) are employed to transmit rotation between shafts that do not have parallel axes. These gears have cone-shaped bodies and straight teeth. When the angle between the rotating shafts is 90°, the bevel gears used are called mitre gears.
Helical Gears
These gears have teeth that are not parallel to the axis of the shaft but are spiraled around the shaft in the form of a helix. Such gears are suitable for heavy loads because the gear teeth come together at an acute angle rather than at 90° as in spur gearing. Simple helical gearing has the disadvantage of producing a thrust that tends to move the gears along their respective shafts. This thrust can be avoided by using double helical, or herringbone, gears, which have V-shaped teeth composed of half a right-handed helical tooth and half a left-handed helical tooth. Hypoid gears are helical bevel gears employed when the axes of the two shafts are perpendicular but do not intersect. One of the most common uses of hypoid gearing is to connect the drive shaft and the rear axle in motor cars. Helical gearing used to transmit rotation between shafts that are not parallel is often incorrectly called spiral gearing.
Another variation of helical gearing is provided by the worm gear, also called the screw gear. A worm gear is a long, thin cylinder that has one or more continuous helical teeth that mesh with a helical gear. Worm gears differ from helical gears in that the teeth of the worm slide across the teeth of the driven gear instead of exerting a direct rolling pressure. Worm gears are used chiefly to transmit rotation, with a large reduction in speed, from one shaft to another at a 90° angle.
 
BEARINGS
Bearing is a mechanical device for decreasing friction in a machine in which a moving part bears—that is, slides or rolls on another part. Usually in a bearing the support must allow the moving part one type of motion, for example, rotation, while preventing it from moving in any other way, for example, sidewise. The commonest bearings are found at the rigid supports of rotating shafts where friction is the greatest.
Bearings were invented early in history; when the wheel was invented, it was mounted on an axle, and where wheel and axle touched was a bearing. Such early bearings had surfaces of wood or leather lubricated with animal fat.
Modern bearings have been arbitrarily designated as friction bearings and antifriction bearings. The first comprises sleeve or journal bearings; the second, ball and roller bearings. Neither type of bearing is completely frictionless, and both are highly efficient in reducing friction. A large, modern aircraft engine, for example, has more than 100 bearings, including both types; yet the total power consumed in overcoming bearing friction is less than one per cent of the total power output of the engine.
Friction bearings (скольжения) of the sleeve or journal type are simpler than antifriction bearings in construction but more complex in theory and operation. The shaft supported by the bearing is called the journal, and the outer portion, the sleeve. If journal and sleeve are both made of steel, the bearing surfaces, even if well lubricated, may grab or pick up, that is, rip, small pieces of metal from each other. The sleeves of most bearings therefore are lined with brass, bronze, or Babbitt metal. Sleeve bearings are generally pressure-lubricated through a hole in the journal or from the housing that contains the bearing. The sleeve is often grooved to distribute the oil evenly over the bearing surface.
Typical clearance (difference between the diameters of journal and sleeve) is nominally 0.0025 cm for every 2.54 cm of journal diameter. When the journal is rotating, it may be about 0.0000001 cm from the sleeve at the side with the greatest load. The journal is thus supported on an extremely thin film of oil, and the two parts have no actual contact. As the rotational speed increases, other variables remaining constant, the oil film becomes thicker, so that the friction increases in less than direct proportion to the speed. Conversely, at lower speeds the oil film is thinner if other factors are unchanged. At extremely low speeds, however, the film may rupture and the two pieces come into contact. Therefore, friction is high when the machine is started in motion, and the bearing may fail if high stresses are put on it during starting. Ball bearings, on the other hand, have low starting friction. 
Jewel bearings are used to mount very little shafts such as those found in fine watches. They are friction-type bearings in which the ends of the shafts are mounted in extremely hard substances. The bearing is lubricated with a microscopic drop of fine oil.
In a ball bearing, a number of balls rotate freely between an inner ring, which is rigidly fixed to a rotating shaft, and an outer ring, which is rigidly fixed to a support. Both balls and rings are made of hardened alloy steel, usually finished to extremely fine tolerances. The balls are generally held in position by a cage or separator that keeps them evenly spaced and prevents them from rubbing against each other. The bearing is lubricated with grease or oil.
A roller bearing is similar to a ball bearing, except that small steel cylinders, or rollers, are substituted for the balls. A needle bearing is a roller bearing in which the rollers are extremely long and thin. An ordinary roller bearing may have 20 rollers — each twice as long as it is wide — whereas a needle bearing may have 100 needles, each 10 times as long as it is wide. Needle bearings are particularly useful when space is limited.

DIRECT-CURRENT (DC) GENERATORS                                                                         
 If an armature revolves between two stationary field poles, the current in the armature moves in one direction during half of each revolution and in the other direction during the other half. To produce a steady flow of unidirectional, or direct, current from such a device, it is necessary to provide a means of reversing the current flow outside the generator once during each revolution. In older machines this reversal is accomplished by means of a commutator (коллектор) — a split metal ring mounted on the shaft of the armature. The two halves of the ring are insulated from each other and serve as the terminals of the armature coil. Fixed brushes of metal or carbon are held against the commutator as it revolves, connecting the coil electrically to external wires. As the armature turns, each brush is in contact alternately with the halves of the commutator, changing position at the moment when the current in the armature coil reverses its direction. Thus there is a flow of unidirectional current in the outside circuit to which the generator is connected. DC generators are usually operated at fairly low voltages to avoid the sparking between brushes and commutator that occurs at high voltage. The highest potential commonly developed by such generators is 1500 V. In some newer machines this reversal is accomplished using power electronic devices, for example, diode rectifiers.
Modern DC generators use drum armatures that usually consist of a large number of windings set in longitudinal slits in the armature core and connected to appropriate segments of a multiple commutator. In an armature having only one loop of wire, the current produced will rise and fall depending on the part of the magnetic field through which the loop is moving. A commutator of many segments used with a drum armature always connects the external circuit to one loop of wire moving through the high-intensity area of the field, and as a result the current delivered by the armature windings is virtually constant. Fields of modern generators are usually equipped with four or more electromagnetic poles to increase the size and strength of the magnetic field. Sometimes smaller interpoles are added to compensate for distortions in the magnetic flux of the field caused by the magnetic effect of the armature.
DC generators are commonly classified according to the method used to provide field current for energizing the field magnets. A series-wound generator has its field in series with the armature, and a shunt-wound generator has the field connected in parallel with the armature. Compound-wound generators have part of their fields in series and part in parallel. Both shunt-wound and compound-wound generators have the advantage of delivering comparatively constant voltage under varying electrical loads. The series-wound generator is used principally to supply a constant current at variable voltage. A magneto is a small DC generator with a permanent-magnet field

 AC MOTORS
Two basic types of motors are designed to operate on alternating current: synchronous motors and induction motors. The synchronous motor is essentially a three-phase alternator operated in reverse. The field magnets are mounted on the rotor and are excited by direct current, and the armature winding is divided into three parts and fed with three-phase alternating current. The variation of the three waves of current in the armature causes a varying magnetic reaction with the poles of the field magnets, and makes the field rotate at a constant speed that is determined by the frequency of the current in the AC power line.
The constant speed of a synchronous motor is advantageous in certain devices. However, in applications where the mechanical load on the motor becomes very great, synchronous motors cannot be used, because if the motor slows down under load it will «fall out of step» with the frequency of the current and come to a stop. Synchronous motors can be made to operate from a single-phase power source by the inclusion of suitable circuit elements that cause a rotating magnetic field.
The simplest of all electric motors is the squirrel-cage type of induction motor used with a three-phase supply. The armature of the squirrel-cage motor consists of three fixed coils similar to the armature of the synchronous motor. The rotating member consists of a core in which are imbedded a series of heavy conductors arranged in a circle around the shaft and parallel to it. With the core removed, the rotor conductors resemble in form the cylindrical cages once used to exercise pet squirrels. The three-phase current flowing in the stationary armature windings generates a rotating magnetic field, and this field induces a current in the conductors of the cage. The magnetic reaction between the rotating field and the current-carrying conductors of the rotor makes the rotor turn. If the rotor is revolving at exactly the same speed as the magnetic field no currents will be induced in it, and hence the rotor should not turn at a synchronous speed. In operation the speeds of rotation of the rotor and the field differ by about 2 to 5 per cent. This speed difference is known as slip.
Motors with squirrel-cage rotors can be used on single-phase alternating current by means of various arrangements of inductance and capacitance that alter the characteristics of the single-phase voltage and make it resemble a two-phase voltage. Such motors are called split-phase motors or condenser motors (or capacitor motors), depending on the arrangement used. Single-phase squirrel-cage motors do not have a large starting torque, and for applications where such torque is required, repulsion-induction motors are used. A repulsion-induction motor may be of the split-phase or condenser type, but has a manual or automatic switch that allows current to flow between brushes on the commutator when the motor is starting, and short-circuits all commutator segments after the motor reaches a critical speed. Repulsion-induction motors are so named because their starting torque depends on the repulsion between the rotor and the stator, and their torque while running depends on induction. Series-wound motors with commutators, which will operate on direct or alternating current, are called universal motors. They are usually made only in small sizes and are commonly used in household appliances.
Таблица неправильных глаголов
	
	2 форма
	3 форма
	длительная форма
	Перевод

	to be
	was/were
	been
	being
	быть, находиться

	to bear
	bore
	born
	bearing
	нести

	to beat
	beat
	beaten
	beating
	бить

	to begin
	began
	begun
	beginning
	начинать(ся)

	to bend
	bent
	bent
	bending
	гнуть

	to bind
	bound
	bound
	binding
	переплетать

	to bite
	bit
	bitten/bit
	biting
	кусать

	to blow
	blew
	blown
	blowing
	дуть

	to break
	broke
	broken
	breaking
	ломать

	to bring
	brought
	brought
	bringing
	приносить

	to build
	built
	built
	building
	строить

	to burst
	burst
	burst
	bursting
	гореть, жечь

	to buy
	bought
	bought
	buying
	покупать

	to catch
	caught
	caught
	catching
	ловить

	to choose
	chose
	chosen
	choosing
	выбирать

	to cut
	cut
	cut
	cutting
	резать, рубить

	to dive
	     dived/dove
	dived
	diving
	нырять

	to do
	did
	done
	doing
	делать

	to draw
	drew
	drawn
	drawing
	рисовать, тащить

	to drink
	drank
	drunk
	drinking
	пить

	to drive
	drove
	driven
	driving
	вести

	to eat
	ate
	eaten
	eating
	есть, кушать

	to fall
	fell
	fallen
	falling
	падать

	to feel
	felt
	felt
	feeling
	чувствовать

	to feed
	fed
	fed
	feeding
	кормить

	to fight
	fought
	fought
	fighting
	бороться, драться

	to fly
	flew
	flown
	flying
	летать

	to forbid
	forbade
	forbidden
	     forbidding
	запрещать

	to forget
	forgot
	forgotten
	forgetting
	забывать

	to forgive
	forgave
	forgiven
	forgiving
	прощать

	to freeze
	froze
	frozen
	freezing
	замораживать

	to get
	got
	got
	getting
	получать, становиться

	to give
	gave
	given
	giving
	давать

	to go
	went
	gone
	going
	идти, ехать

	to grow
	grew
	grown
	growing
	расти, выращивать

	to hang
	hung
	hung
	hanging
	висеть, вешать

	to have
	had
	had
	having
	иметь

	to hear
	heard
	heard
	hearing
	слышать

	to hit
	hit
	hit
	hitting
	ударять

	to hold
	held
	held
	holding
	держать

	to hurt
	hurt
	hurt
	hurting
	повредить

	to know
	knew
	known
	knowing
	знать

	to lay
	laid
	laid
	laying
	накрывать

	to lead
	lead
	lead
	leading
	вести

	to leap
	    leapt/leaped
	     leapt/leaped
	leaping
	прыгать, скакать

	to leave
	left
	left
	leaving
	покидать, оставлять

	to lend
	lent
	lent
	lending
	давать взаймы

	to let
	let
	let
	letting
	позволять

	to lie
	lay
	lain
	lying
	лежать

	to light
	lit
	lit
	lighting
	зажигать

	to lose
	lost
	lost
	losing
	терять

	to make
	made
	made
	making
	делать

	to meet
	met
	met
	meeting
	встречать (ся)

	to pay
	paid
	paid
	paying
	платить

	to put
	put
	put
	putting
	класть, ставить

	to read
	read
	read
	reading
	читать

	to ride
	rode
	ridden
	riding
	ехать (верхом)

	to ring
	rang
	rung
	ringing
	звонить, звенеть

	to rise
	rose
	risen
	rising
	поднимать

	to run
	ran
	run
	running
	бежать

	to say
	said
	said
	saying
	говорить, сказать

	to see
	saw
	seen
	seeing
	видеть

	to sell
	sold
	sold
	selling
	продавать

	to send
	sent
	sent
	sending
	посещать, отправлять

	to shake
	shook
	shaken
	shaking
	трясти

	to shine
	shone
	shone
	shining
	светить, сиять

	to shoot
	shot
	shot
	shooting
	стрелять, снимать

	to show
	showed
	shown
	showing
	показывать

	to sing
	sang
	sung
	singing
	петь

	to sink
	sank
	sunk
	sinking
	тонуть

	to sit
	sat
	sat
	sitting
	сидеть

	to sleep
	slept
	slept
	sleeping
	спать

	to speak
	spoke
	spoken
	speaking
	   говорить,  разговаривать

	to spend
	spent
	spent
	spending
	  тратить, проводить время

	to stand
	stood
	stood
	standing
	стоять

	to steal
	stole
	stolen
	stealing
	воровать, украсть

	to stick
	stuck
	stuck
	sticking
	прилипать

	to strike
	struck
	struck
	striking
	бить, ударять

	to swear
	swore
	sworn
	swearing
	клясться

	to sweep
	swept
	swept
	sweeping
	мести, подметать

	to swim
	swam
	swum
	        swimming
	плавать

	to take
	took
	taken
	taking
	взять, брать

	to teach
	taught
	taught
	teaching
	учить, обучать

	to tear
	tore
	torn
	tearing
	рвать

	to tell
	told
	told
	telling
	сказать, сообщать

	to think
	thought
	thought
	thinking
	думать

	to throw
	threw
	thrown
	throwing
	бросать, кидать

	to wake
	woke
	woken
	waking
	будить, просыпаться

	to wear
	wore
	wakened
	wearing
	носить

	to weep
	wept
	wept
	weeping
	плакать

	to win
	won
	won
	winning
	побеждать, выигрывать

	to write
	wrote
	written
	writing
	писать
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On 1 January 1992 a European
Directive (89/336/EC) relating to
electromagnetic compatibility
(EMC) came into forcel. By the
end of the proposed transition pe-
riod on 31 December 1995, it will
become a criminal offence to pla-
ce on the market, or take into ser-
vice, welding equipment which
does not comply with the essential
requirements of this Directive.
The implementation of this Direc-
tive will have considerable impli-
cations for the welding industry.

Most people will have observed
the effect of electromagnetic
interference in the home, when,
for example, the television picture
is disturbed by a vacuum cleaner.
This can be irritating but does not
have the serious consequences
that may occur due to interfer-
ence in an industrial environment.
For example in the chemical in-
dustry, where process control is
achieved by computers and digital
electronic circuitry, signals from
transducers maintain the correct
temperatures and pressures
throughout the plant. In this envi-
ronment welding being carried
out next to a transducer, interfer-
ing with the process control, could
cause serious problems.

European Directive on
EMC

To reduce the possibility of this
type of incident occurring, the Eu-
ropean Commission has published
the EMC Directive which impro-
ves the regulations, limiting the
levels of interference which may
be emitted from all electrical and
electronic equipment. Further-

How is this Directive likely to
affect the welding industry?

The initial reaction of equip-
ment manufacturers was that a
problem with high frequency
(HF) arc initialisation and stabil-
isation for TIG welding was likely.
This is the case, but the situation
is far more complex and could
have wide ranging consequences.
To understand why this is so, it is
necessary to examine electromag-
netic (EM) phenomena, and the
method of implementing the
EMC Directive, in greater detail.
EM emissions can be divided
broadly into:

¥ Radiated (ie, airborne) emis-
sions 30-1000 MHz

& Conducted (ie, mainsborne),
emissions which can be further
subdivided into low frequency
disturbances (eg, harmonics)
up to 2 kHZ, and higher fre-
quency 0.15-30 MHz.

I

Tests have shown that,
almost without excep-
tions, arc welding fails
to meet the limits
stated in the generic
standards.

w

The EMC Directive is a “New
Approach” directive which sets
out essential requirements in
general terms (as shown in Article
4). European Standards fill in the
details and set specific limits for
emission and immunitv levels.
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Reports which speak of a rela-
tionship between electromagnetic
fields and an increased risk of
leukaemia and brain tumours are
perhaps more alarming. The risk
groups which are mentioned in-
clude welders, switchgear opera-
tors, train drivers and so on.

Electromagnetic radiation
occurs in a wide frequency range.
Extremely energy-rich (high-
frequency) radiation is ionising
and can be harmful. This includes
X-rays and radioactive radiation.

The electromagnetic fields
which result from power lines,

radio transmitters, microwave
ovens and other electrical ma-
chinery or installations in our en-
vironment constitute non-ionising
radiation and therefore do not
have the same ability to harm us.
Very powerful, high-frequency
non-ionising radiation like that in
microwave ovens produces heat.
The same thing applies to some
degree to radar and cellular
(mobile) telephones. As far as we
know, the development of heat
constitutes the greatest risk of
harm and this requires more en-
ergy than a normal hand-borne
cellular (mobile) phone is able to

emit. Heat injuries from this type
of radiation can appear even at a
small distance under the skin,
where our sense of feeling can

give insufficient signals of hazard.

It has, however, been estab-
lished that low-frequency fields
also can affect biological systems.

Epidemiological studies indi-
cate that there may be a relation-
ship between occupational expo-
sure to low-frequency magnetic
fields and the increased incidence
of cancer. The groups at risk are
those that are exposed to electro-
magnetic fields from power lines
or in their work situation, for ex-
ample.

The welder’s situation
Welders are one of the groups of
workers who are exposed to the
highest intensities of field. Arc
welding requires high currents.
Welding equipment can be close
to the welder and the welding
cables are often in direct contact
with the body. In an area around
the welding cable, the magnetic
field exceeds 200 pT. This is a
fairly high value, as it is unusual
to exceed 1 pT in a normal office
environment. By way of compari-
son, it is interesting to note that

the earth's static magnetic field
has a strength of some 50 pT.

A great deal of welding is done
using direct current; this applies
to MIG/MAG welding, for exam-
ple, which is the most common
welding method used in industry
at the present time. Pure direct
current probably has less effect
on the health risks. There is often
a significant percentage of super-
imposed alternating current in
the direct current. This means
that the current can vary signifi-
cantly, but, provided that it does
not exceed zero, it is still by defi-
nition direct current. In order to
assess the health risks, the alter-
nating part of the current must be
separated and the frequency con-
tent of the alternating current
component must also be taken
into account.

The pulsations in the direct
current used for arc welding can
have several causes.
¥ MAG welding is often per-

formed using a short arc
where the droplets from the
melting electrode short-circuit
the arc. This produces sharp
variations in current and volt-
age with frequencies within
the 50-200 Hz range.




