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BBEJAEHUE

Mertoauueckoe mnocobue no aucuuiuinHe «VHOCTpaHHBIA S3BIK» IpEeJHA3HAUYEHO JUIs
crynentoB I'BIT OV PK «KMTK» Il kypca, oOydaromuxcs no cnenuanbHoctu 22.02.06
«CBapoyHOE IPOU3BOJICTBOY.

B paszpaboTke mnpemocTaBieH HEOOXOOUMBIH MaTepuan Ui OpPraHU3alUU TPAKTHYECKUX
3aHATHH 1o qucuuIuiMHe «VHOCTpaHHBIN SA3bIK»: EpedYeHb CIIOB, HEOOXOAUMBIX JJIsl YCBOECHUS
1OCJe KaXIOW TEMBI, TEKCThl MPOQECCHOHATBHON HANpaBIEHHOCTH, YIPAKHEHUS, a TaKKe
KOHTPOJIbHbIE PabOTHI.

Lenpto naHHOW METOIUYECKOW pa3pabOTKH SBISETCS OOy4eHHE YTEHUIO OPUTHMHAIBHOM
JUTEpaTyphl IO CHELUAIBHOCTH, a TaKKe TEKCTOB OOLIEHayyHOro COAEp)KaHUs W
MHCTPYKTUBHOTO XapakTepa. 3aJaHusi MO3BOJSIIOT MPOBOAUTH paboTy 1o (OPMHUPOBAHUIO U
Pa3BUTHIO JIEKCUUECKUX U TPAMMATHUECKUX HABBIKOB, PA3BUTHIO PEYEBBIX YMEHUI.

JlanHoe meronumveckoe MocoOue MOXKET HCIONIb30BAThCS HAa MPAKTUYECKUX 3aHATHIX 10
MHOCTPAaHHOMY SI3BIKY, JUIl CAMOCTOSTENIbHOW pabOThl CTYJJCHTOB, a TAKXKE MOXKET MPUTOJUTHCA
IPY TOJATOTOBKE K MPOMEKYTOYHOH aTTECTAIIUH WU TEKYIIEMY KOHTPOJIIO.



TEMA 1. Iloustue cBapku. Ilpodeccus ceapmmka. Cdepnl padoThl
CBapIIUKa

1. BLIy‘lI/ITe CJIOBA U BBIPAKCHUS ; IIPHU H006X0)II/IMOCTI/I NMpoBEPLTE TPAHCKPUIILIUIO:

1. equipment 0bopyaoBaHue
2. (to) join II0B, COCJIUHSATh
3. to melt IUIABUTH
4. oil HEPTH
5. to repair PEMOHTHPOBATH
6. mining TOpHOE JIeNI0, A00bIYa TOJIE3HBIX
HCKOIAeMBIX
7. extraction H3BJICUCHHE, OOBIYA
8. strong bond pOYHasi CBSI3b
9. to weld BapUTh
welding CBapKa
welder CBapIIHK
10. alloy CIJIaB
11. medical restriction MEIUIUHCKOE OrPaHUYEHUE
12. full-time work MIOJTHBIN paboumii TeHb
13. shift work cMeHHas paboTa
14, safety measures MepbI 0€30ITaCHOCTH
15. (welding) torch (cBapo4Hast) ropenka
16. to add 00ABIATH
addition N00aBJICHUE
17. molten pacIuIaBICHHBIN
18. iron KeJe30
19. steel CTaJb
20. shipbuilding plant CYZIOCTPOMTEIIbHBIN 3aBOJI 3aJTUB
21, shipyard cynoBepdb
22. skilled KBaTH(UIIMPOBAHHBIN
23. arc Jyra
24, property CBOMCTBO
25. non-ferrous IBETHOM (0 MeTae)

2. IIpoyTHTEe MHTEPHALMOHAJIbHBIE CJI0BA M HAIMTe HMX PycCKHe IKBUBAJICHTDI:

Metal, mechanical, pressure, process, intense, electric, energy, transform, temperature,
concentration, industrial, zone, base, electrode, stability, factor, type, polarity, generator, special,
transformer, voltage, amperage, reduce, crater, inspect, regular, cable, form, compensate,
portion, contact, distance, absorb, ultraviolet, component, gas, ionize, discuss, proportion.

3. [Ipouuraiite u mepeBeANTE TEKCT:

The profession of a welder: general information
History of the profession
Profession welder appeared in 1802 year when Russian scientist Petrov managed to open the
effect of the electric arc, which is able to create very high temperatures. She was so high, this
made even melt metal.
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Professional holiday

The last Friday of May is the day, when welders began to celebrate their professional holiday.
This day was chosen for a reason, it's the last day of spring, and ahead of hot summer. And in the
summer begin repairs and construction, which become possible due to the welding.

Day of the Welder is the unofficial holiday, it is not a red day in the calendar, but in the soul of
each welder it burns with a bright flame.

The pros and cons

To work as a welder quite profitable:

high salaries, especially welders with higher categories and experience;

getting a higher education is not necessary;

the profession is in high demand in the labour market because the job of a welder is needed
almost always.

But there are also negative sides of this profession:

dangerous and hard work, sometimes welders have to work at a great height, and in a variety of
extreme conditions;

tired of its monotony;

strong eye strain, because welding occurs when high-brightness radiation;

perhaps the emergence of certain occupational diseases.

So to be a welder, you must not have medical contraindications.

Requirements for the role. To work as a welder, you need:

have experience;

document, which confirms qualification;

to work with necessary tools.

Welcome skills on machine tools.

Job responsibilities. The duties of a welder:

to produce quality products;

plan your work;

follow safety conditions;

to make an order for products, material for further work;

assistance in the organization of work, which can increase the level of productivity.

Also, these professionals can participate in research, aimed at improving techniques and methods
of work.

The features of the profession

Who is a welder? A welder is a worker. His job involves working in the welding industry. This
worker connects all kinds of metal structures, details, products, tanks and pipes.

Therefore, the work of the welder must be very accurate and professional. Because of his
professionalism depends on the quality of work. Even one error in the work of the experts may
lead to bad consequences.

To protect yourself and to protect your face and eyes, welders should always follow the safety
precaution and use special masks. This mask allows to suppress the bright flame and sparks,
which face workers.

Our century is the era of new technologies, which is based on metal. It is used almost
everywhere. Life, industry, construction and many other areas need it. Industry experts are very
valuable, welding work is always required.

Professional skills

But if you are already sure, what you want to become a welder, you need to know:
electrical engineering and technology ;

gas properties;

methods and principles of operation of the equipment used,;

instruction on labor protection and safety;

chemistry, physics.



Every day workers perform welding, and are subjected to various threats: injury, damage to the
eyes as well as the threat of electric shock.

Mostly welders injured as a result of neglect of precautions. To avoid this, you must strictly
follow safety measures.

The personal qualities of a welder

Welding can be carried out in dangerous and extreme conditions: at the height or during rain and
snow storms.

And the ability to be able to focus is one of the most important qualities, because the work
requires concentration and caution. The specialist also needs excellent eyesight.

Profession requires balance and patience, after all, the situation can be very different, but
showing these qualities, you can avoid any problem.

The career of a welder

The profession of a welder is considered to be in demand today. There are plenty of
opportunities, to move up the career ladder. Setting a goal, a specialist will easily be able to take
leadership positions.

In the vacancies of welder in our time, the deficit is not observed. They can easily find work
in:

private organizations;

areas of service;

construction sites;

industrial plants and factories.

The answer to this question depends on a number of factors: from region, experience and from
the place of work. If the specialist is hardworking and constantly improving their skills, his
income grows.

To become a welder, it is enough to finish vocational school, technical school or College.
Sometimes all you have is to undergo training directly at the workplace or at specialized courses.
Hard work, irresistible desire, valuable experience and absence of medical contraindications, will
certainly help to achieve considerable success in this area.

4. OtBerbTe Ha Bonpockl: «IIpodeccusi cBapumka — 310 MOE?»

1. Are you good at preparing and planning a job from start to finish? Yes No
2. Can you look at a diagram or shop drawing and visualize how Yes No
things come together?

3. Do you like figuring out what’s wrong with something and then  Yes No
repairing it?

4. Are you able to bend, stretch, kneel, stand for long periods and Yes No
lift material and supplies?

5. Would it bother you to work around dangerous gases and intense  Yes No
heat?

6. Do you have good hand/eye coordination to guide a weldingarc ~ Yes No

along the edges of metal?

If you answered «Yes» to most of these questions, welder may be for you!

5. llogymaiiTe U OTBETHTE Ha CJIeyIOLIHME BONPOCHI:



. Why have you chosen the profession of a welder?

. Where do you study?

. Do you enjoy the course?

. What traits of character should a welder have?

. How long should a person be trained to become a skilled welder?

. Do you think that a welder should be able to use all kinds of welding?

. What is more interesting to you personally: welding techniques, welding inspection (other)?

~No ok~ WN -

6. [IpounTaiiTe U MepeBeUTE TEKCT:
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: gas welding, arc welding, and resistance welding. Other
joining processes are laser welding, and electron-beam welding.

. OTBeTbTE HA BONPOCHI:

. How can a process of welding be defined?

. What are the two main groups of processes of welding?
. How can we join metal parts together?

. What is welding used for nowadays?

. Where is welding necessary?

. What do the welding processes of today include?

SOOI WDNPEFE N

. HaiiiuTe B TEKCTE aHIJIMMCKHE IKBHBAJEHTDI .

. CeroHsi cBapKa UCTOJIB3YETCS BMECTO COSTMHEHUST OOJITaMHU.

. CBapouHbIil mporiecc B OCHOBHOM 3aBUCHUT OT CBOMCTB MeTaJla.

. OHa He0OX0IMMa TTOYTH BO BCEX MTPOU3BOACTBAX, IJI€ UCTIOIB3YETCS METaJLI.
. CBapka HarpeBaHHeM — CaMblil pacIIPOCTPaHEHHBIH MPOLIECC CBAPKH CETOJTHS.
. DTO OCHOBHOM MPOIECC B MAITMHOCTPOCHUH.

DN B WIN— 00

9. lonoJIHUTE NMPeIJIOKEHHUs, ONMPAasiCh HA TEKCT:
l....... are laser welding, and electron-beam welding.
2. ... in all productions where metals are used.
3. on the properties of the metals.

4....... or a combination of both.

5. when the weld is achieved by heat.

10. HaiimuTe 8 cjioB, CBAI3AHHBIX CO CBAPKOIi, M BHIMUIIIMUTE UX:



R S E S C E H \Y

C X R M E T A L

11. BbINOJHUTH KOHTPOJILHYIO padoTy:

I. Match the words to make up the expression:

1 shipbuilding a  welder

2 to become a b workshop

3 strong c arc

4 to join d extraction

5 to repair e  materials

6 to weld in the f  welding

7 WorldSkills g equipment
8 bridge h  competition
9 oil i bond

10 underwater j  steel

11  to be made of k plant

12 electric I construction

I1. Fill in the table using the given words:
join, steel, welding engineer, gold, use, weld, metal, developer, electrode, repair, iron, operator,
produce, welding instructor, welding machine, welder, welding robot, extract, melt, gas, form,
torch, add, welding station, plastic

Equipment Activity Material Profession

I11. Translate the sentences into Russian:

1. Welding can be carried out in dangerous and extreme conditions: at the height or during rain

and snow storms.

2. Hard work, interest, valuable experience and absence of medical restrictions will help to

achieve considerable success in this area.

3. Most welders work full-time, sometimes in shift work or self-employed; indoors or outdoors.

4. The last Friday of May is the day when welders begin to celebrate their professional holiday.
9



5. In 1802 a Russian scientist opened the effect of the electric arc which is able to create very
high temperatures.

6. A good specialist must know technology in melting metals, metal properties, principles of
equipment operation, safety measures and knowledge of physics and chemistry.

IV. Translate the sentences and expressions into English:
a) 1. Moii a1 — KBanmu(UIIUPOBAHHBIN CBAPIIIHK.
2. DTu MeTallIbl HECBapUBAaEeMbIE, sl HE MOTY X CBAPUTh.
3. Mcnonb30BaHMe CBapKH B MOBCEJHEBHOM JKU3HU MPAKTHUECKU O€3rpaHUyIHO.
4. 51 Buky 371ech nedeKT, IepeBapu 3TOT LIOB elle pas.
5. Cranu xinaccuduupyrorces o (according to) ceapuBaeMocTH.
6. MHe HpaBsTCS CBapHbIE KOHCTPYKIIMH, IOTOMY YTO OHH IPOYHBIE.
b) 1. HuskokBanuuuupoBanHeiii padounii 2. JloObI4a MOJIE3HBIX HCKOITAEMBbIX. 3.
PacninaBnennsiii Metaiul. 4.1{BeTHbie MeTasuibl. 5. Beicokue Temmneparypsl. 6. [IpoyHas cBs3b.

V. Fill in the gaps using the words from the box:

concentrate, metals, hard-working, form, masks, holes, demand, medical, ladder, dangerous,

eyesight, income

A welder is a worker who joins (1)

constructions. Welders need good (3)

should also be able to (4)
be in good physical (5)

today. There are plenty of opportunities to move up the career (7)
and constantly improving their skills his (9)
profession is very (10)

(8)

a___

together, or fills and repairs (2)
, manual dexterity and coordination. They

for long periods of time on very detailed work, as well as

. The profession of a welder is considered to be in (6)

. If the specialist is

. To protect face and eyes welders should always use special
. To be a welder you must not have (12)

TEMA 2. MeTa/LiIbl 1 UX CBOMCTBA

1. BoryunTe cJ10Ba M BBIPAKEHHA; IPH HEOOXOAUMOCTH NPOBEPbTE TPAHCKPHUIILHIO:

1. copper MeJb
2. lead CBUHEI]
3. ore pyna
4. precious JIparoleHHbIN
5. silver cepedpo
6. mercury PTYTh
7. amount KOJINYECTBO
8. to be rich in OBITh OOraThIM (4eM-JIM00)
9. advantages and MIPEUMYIIECTBA U HEJOCTATKH
disadvantages
10. drawback HETOCTATOK
11. resistant YCTOWYUBBIN
12. rust p>KaBUMHA, KOPPO3HsI
13. liquid KHUJIKOCTD
14, compatible COBMECTHUMBIH
15. workshop MacTepcKast
16. longevity JIOJITOBEYHOCTh
17. to treat 0o0pabaTbIBaTh
treated 00paboTaHHbII

10
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treatment 00paboTKa
18. expensive JIOPOTOM
19. t0 possess BIIAJICTh
20. conductivity POBOJAUMOCTb
21. surface ITOBEPXHOCTH
22. solid TBEPbII
23. to bend crubarpb
24, shape dbopma
25. size pasmep
20. pure YUCTBIN
27. melting point TOYKA TJIABJICHUS

2. IIpounTaiiTe 1 nepeBeANTe TEKCT:
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 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 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 subjected 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.

3. [lepeBenuTe HHTEPHALIMOHAJIbHBIE CJI0OBA 0e3 c10Baps:
Metal;, material; industry; metallurgy; atom; crystal; structure; orientation; gas; turbines;
temperature; chemical; process; special.

4. OOpa3yiiTe HOBbIe CJIOBa NyTeM npudaBieHusi cyGpPukcoB K cieIylUUM CJ0BaM.
IHosryyeHHbIE C10Ba IepeBeAUTE:

-ly (adverbs): wide; regular; great; hard; strong; natural; high; chemical,

-er (nouns): to work; to produce; to slide; to heat; to control; engine; to design; to shape; to
grind.

5. Haiigure nepeBoabl ISl CJIEAYIOIIMX CJI0B:
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1. Property a) pacroyiarath (OpraHu30BHIBATH)
2. separation 0) mpoBoJIOKa

3. dense B) IMOBPEXKICHUEC

4. arrange I') TOKapHBII CTaHOK

5. malleable J) CBOMCTBO

6. fracture €) OTITYCK ITOCJIC 3aKaJIKH
7. draw ¢) moJI3y4ecTh

8. wire ) CTaHOK

9. quenching 3) IUTOTHBIM

10. tempering 1) COCY/I TIOJ] TaBIICHUEM
11. annealing K) KOBKHI{, [TOaTIHUBBIN
12. alloying 1) ppesepHbIii CTAaHOK
13. rolling M) OT)KHUT

14. extrusion H) JIOMaTh

15. fatigue 0) CTpOrajibHbINA CTAHOK
16. creep 1) JISTHPOBAHUE

17. failure p) YCTaJIOCTh MeTaia
18. machine-tool C) BOJIOYHTb, TSHYTb

19. lathe T) OTACIICHUE

20. milling machine y) HuIM(OBATIBHBINA CTAHOK
21. shaper &) sxcTpy3us

22. grinder X) 3aKajKa

23. pressure vessel 11) MPOKATKa

6. Haiigure JuuIHee CJI0BO:
a) Lead; copper; rubber; zinc; iron; tin; silver.

b) To remember; to build; to deform; to bend; to draw; to hammer; to weld.
c) Size; shape; orientation; production; composition.

7. Pacnpe}leﬂuTe CJIOBA MO KOJIOHKaM B COOTBECTCTBHUH C UX YaCTbIO peuu:

noun Verb adjective adverb

Treatment; widely; separation; dense; slide; ductile; regularly; fracture; vary; soft; arrangement;
crystal; crystalline; grain; coarse; add; pure; require; long; length; width; wide; cause; pressure;
depend; melt; react; condition.

8. 3anummTe TpH GOpPMBI IJ1aroJ10B, HCNOAb3ys npuMep. [lepeBeauTe UX HA pyCcCKMii:
Model: to know (3rams) — knew (suan) — known (uzeecmmuoiit) — knowing (3rarowuii)

To use; to study; to bend; to draw; to work; to depend; to control; to add; to require; to design; to
cast.

9. HaiiquTe B TeKCTe AaHIVIMHCKUE IKBUBAJIEHTHI CJIeYIOIINX BhIPAaKeHMIi:

1) 6maromapst CBOMM CBOMCTBaM; 2) METaJlJIbl MOKHO CTHOATh, HE JIOMast; 3) MOYHO BBITSTHBATH
B MPOBOJIOKY; 4) CHJIBHO OTIWYAThCS; 5) 00pabaThiBaTh MOJIOTOM IPH KPacHOM KaJeHHH; 6)
YIOPSA0YEHHOE PACIONIOKEHNE aTOMOB; 7) OpHEHTAalUsl M PaclojoKeHHe aTOMOB; §) TeruioBas
obOpabotka; 9) HebGompmme koiwdectBa; 10) uucTeiii Mertamt; 11) Meramibl TOIBEP KEHBI
yCTaJIOCTU U TMOJ3y4yecTH; 12) mpuHUMaTh BO BHUMaHUE IpPU KOHCTPYUpOBaHUU;13) cocymbl,
paboTaroliye Mmoja JaBiIeHUEM, IS XMUMHUYECKHX MpPOIECCOB MU BBICOKOM Temmepatype; 14)
MeTaJIJIbl MO’KHO 00pabaThIBaTh, UCHIOIB3YS CTAHKH.

10. CooTHecHTe HAYATO U KOHEI TPEIJI0KEHUSI:
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1. Metals are materials most widely used in
industry ...

a) a crystalline structure.

2. The separation between the atoms in metals
is small, ...

b) they are ductile.

3. As the metals can be deformed and bent
without fracture ...

C) so most metals are dense.

4. As the metals can be drawn into wire ...

d) the size, shape, orientation, and composition
of these grains.

5. The regular arrangement of atoms in metals
gives them ...

e) by hand.

6. The properties of the metals depend on ...

f) because of their properties.

7. Lead is soft and can be bent ...

g) causing deformation and failure.

8. Metals are subjected to metal fatigue and to
creep ...

h) they are malleable.

11. OTBeThTE Ha BOIIPOCHI:

What are metals?

What do we call metallurgy?
Why are most metals dense?
Why are metals malleable?
What is malleability?

What are grains?

What is alloying?

What is crystalline structure?

CoNoR~ LN E

What do the properties of metals depend on?

10 What changes the size of grains in metals?
11. What are the main processes of metal forming?

12. How are metals worked?
13. What is creeping?

12. BbINOJIHUTH KOHTPOJIbHYIO PadoTy:

I. Match the words to make up the expression:

1. silver-white a) ore

2. boiling b) electrons
3. physical C) wires

4.  movement of d) point

5. mineral e) disadvantages
6. precious f) patina

7. periodic g) resources
8.  good conductor of h) heat

9. electrical i) table

10. Advantages and J) properties
11. To be resistant to K) metals
12. iron 1) rust

I1. Translate the sentences into Russian:

1. The best conductors of electricity are silver and copper, however, lead and mercury are poor

conductors of electricity.

2. Metals vary greatly in their properties: for example, lead is soft and can be bent by hand, while
iron can only be treated by hammering at red heat (kanenue).
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3. By making alloys, we can change the properties of a metal to suit our particular needs.

4. There are two types of extracting metals: surface mining that is used when the mineral is near
the surface and underground mining - when the mineral is deep below the surface.

5. Non-ferrous metals are metals that don't contain iron; they have a lot of uses but they are
often expensive because they are more difficult to extract.

6. Metals such as iron are very strong so they are widely used in the construction of buildings,
bridges, railway lines, vehicles and machinery.

I11. Translate the sentences into English:

1 MeTtansl — X0opoIllve IPOBOJAHUKH TEIlIa, 3ByKa U AJIEKTPUYECTBA.

2. PTyTh nMeeT xuaKoe coctosinue (State) mpu KOMHATHOW TeMIiepaType.
3. MeTanibl UMEIOT BBICOKYIO TOUKY IJIABJICHHUS.

4. ANOMUHUN JENIEBBINA, JTETKUN U YCTOMYUB K KOPPO3UHU.

5. 30110TO U cepedpo — qparolleHHbIE METaIIbI.

6. Kakue npeumyIecTBa U HEJJOCTATKU B UCTIOJIB30BAHUU MeIn?

IV. Find the odd word:

1. Gold; copper; zinc; lead; steel, silver. 2. To melt; to deform; to bend; to remember; to
hammer; to weld. 3. Carbon, selenium, sulphur, phosphorous, sodium. 4. Iron, platina, cobalt,
nickel. 5. Copper, titanium, silver, zinc, aluminium. 6. Sodium, potassium, magnesium, helium,
beryllium.

V. Fill in the gaps using the words from the box:

corrosion, reactive, jewelry, solid, pure, shipbuilding, bells, surface, air, nonmetal, oxygen, iron

1. All metals except Mercury, exist in the (1) form at room temperature. 2. Metals are
sonorous. Therefore, they are used for making (2). 3. Potassium and sodium are the
most (3) metals. They react with (4) and water. 4. Some metals can be found
ina (5) form. 5. Steel, for example, is a mixture of (6) and small amounts of
carbon and other elements. 6. Bronze is used frequently in (7) because it is resistant to

(8) from sea water. 7. White gold, which is popular for (9), is an alloy of
gold and platinum or palladium. 8. When (10) reacts with a metal, it forms an oxide on
the (11) of the metal. 9. A (12) is an element that does not have the properties
of a metal.

TEMA 3. Crajap u anmromunuid. Ux cBoiicTBa

1. BoryunTe ¢JI0Ba M BBIPAKEHHA; IPH HEOOXOAUMOCTH IPOBEPbTE TPAHCKPHUIIIHIO:

1. carbon yTIIepoJI
2. to contain COJIePIKATh
3. brittle XPYIKHU#, TOMKHIA
4, ductile KOBKUH, HOJATINBEIN
5. malleability KOBKOCTb, TIOJIATJINBOCTh
6. useful MOJIC3HBII
7. to forge KOBaTh

forging KOBKa
8. heating HarpeBaHue

heat TEIIO

9. spring npy)XHUHA
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10. to cut pe3artb

11. stainless steel HEepIKaBeIOIIasi CTAIb
12, to prevent MIpeI0TBpaIIaTh
13. nitrogen a3oT

14, silicon KPEMHHUI

15. increase/decrease yBeJIU4NBaTh(Cs1)/ yMeHbIIAaTh(CsT)
16. application NpUMEHEHHE

17. foil ¢oibra

18. recycle nepepalbaThIBaTh
19. excellent OTJIMYHBIH

20. strength cHJIa, MPOYHOCTD
21. low/high HU3KHI/BBICOKUI
22. machining (MarHO)0OpaboTKa
23. layer CJI0M

24. composition COCTaB, CTPYKTYpa
25. per cent MIPOLICHT

26. wear resistance HM3HOCOCTOMKOCTD
27. poor OeIHBIN, IIOXOH

2. IIpounTaiiTe U nepeBeanTE TEKCT:
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 prop-
erties 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 centsiliconis 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.

3. HaiiauTe B TEKCTE OTBETHI HA BONPOCHI:

. What is steel?

. What are the main properties of steel?

. What are the drawbacks of steel?

. What kinds of steel do you know? Where are they used?

. What gives the addition of manganese, silicon and chromium to steel?

. What can be made of mild steels (medium-carbon steels, high-carbon steels)?
. What kind of steels can be forged and welded?

. How can we get rust-proof (stainless) steel?

. What is used to form a hard surface on steel?
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10. What are high-speed steels alloyed with?
4. HaifmnTe 9TH CJIOBA U BBIPAKCHUSA B TCKCTE:

. CIUIaB JKele3a U yriaepojaa

. IPOYHBIN U KECTKUH

. JIETKO KOPPO3UPYET

. HeprKaBerolas CTalb

. HU3KOE€ COJIep’KaHue yriepoja

. KOBKOCTb

. INCTOBOE JKEJIe30, POBOJIOKA, TPYOBI
. KOHCTPYKLIMOHHBIE CTaJIN

. IPUTO/IHBI JIJIs1 KOBKU M CBapKH

10. TBepAbINA U XPYIKHI

11. pexyuiye UHCTPYMEHTBI

12. xupypruyeckue HHCTPYMEHTHI

13. uHCTpYMEHTANIbHAS CTAJb
14.ynpouHsTH

15. nobaBnenue Mapranma (KpeMHHUs, XpoMa, BoJb(pama, MOJIMOICHA, BAHAIHS )

O 00 1N DN K~ W —

5. IlpoumTaiiTe U mepeBeINTE TEKCT:

Aluminum

Aluminium is the most common metal on Earth. It occurs naturally in many different kinds
of rocks. But most of the aluminium we use is extracted from an ore called bauxite, which is
formed over long periods by the weathering of rocks containing aluminium silicates (aluminium,
silicon and oxygen).

Aluminium is extracted from bauxite by the Bayer process and electrolysis. In the Bayer
process, bauxite is mixed with caustic soda and heated. This produces sugar-like crystals of pure
aluminium oxide. These are dissolved in molten sodium aluminium fluoride, called cryolite.
Electrolysis is then used to split up the aluminium and oxygen.

In 1886 two chemists independently discovered how to extract aluminium using electricity.
Their discovery reduced the price of aluminium to a fraction of the price of silver in four years.
The two chemists were Charles Martin Hall (1863 - 1914), a student at Oberlin College in the
USA, and P.L.T. Heroult (1863 - 1914), a young chemist working in France. By coincidence,
they were not only the same age when they made their discovery, but also died within eight
months of each other.

Before this, the metal was much more expensive than silver and gold. The Emperor of France,
Napoleon Il1, for example, used aluminium plates to impress the most important guests. Today
we use aluminium foil to wrap food because it is so cheap.

Aluminium is also durable, light and a good conductor of electricity. It is used to protect
metals against corroding because when the surface of aluminium reacts with oxygen in the air, a
thick coating of aluminium oxide forms that seals a metal from the air. It is also used to make
parts for planes, cars, and lorries, to make electric cables.

6. Haiigure B TeKcTe aHIINIICKHE DKBUBAJICHTHI:

CaMbIil pacripoCTpaHEHHBIH METaJlT; OOKCUTHI, TOOBIBAaTh U3; (PTOPUCTOE COCTMHEHNE; KPHUOJINT;
pasyaratb; XOpPOILUMKA IPOBOJHHUK JJIEKTPUYECTBA; IPEIOXPAHATh METAUIbl OT PIKABUMHBIL;
HOBerHOCTI); HOKpBITI/Ie; IIOHU3UTH ueHy 0.

7. HaiiauTe nepeBoabl CJIeAyOIIMX BbIPAKEHUI:
1. it occurs naturally ). B TCYCHHE JI0JITOTO BPEMEHU
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2. over long periods b). onu - poBecHUKH

3. sugar-like C). amoMuHKeBas (osbra

4. by coincidence d). yncras OKHCh ATFOMUHUS

5. they are the same age €). 3aIIMIIaTh METAUT OT AOCTYIIa BO3yXa
6. toseal a metal fromthe air  f). mo cinyuaitHOMy CTeUCHHIO OOCTOATENBCTB (CAYUaHO)
7. aluminium foil g). BcTpeyaeTcs B IPUPOJIE

8. pure aluminium oxide h). moxoswuit Ha caxap

8. OTBeThTE HA BONPOCHI:

1. Where does aluminium occur naturally?

2. Was aluminium always a cheap metal?

3. What reduced the price of aluminium?

4. What are the properties of aluminium?

5. Is aluminium widely used and where?

. Ilepedpasupyiite ciaeayroumme nNpe0KeHus, UCIOJIb3Ys CJ10BA KYPCUBOM:

. Aluminium is drawn out from bauxite by the Bayer process.

We use aluminium to shield metals from corroding.

. Aluminium is found mainly in bauxite.

4. Aluminium used to be a very dear metal before two chemists opened how to extract it using
electricity.

5. Aluminium oxide encloses a metal securely from the air.

W N ©

Occur, discover, extract, expensive, protect, seal
10. ITepeBennTe NMpeII0KEHUS

1. Aluminium alloys can possess the strength of steel, though only a third the weight. 2. Cows
give more milk when there are cool, heat-reflecting aluminium roofs on their dairy barns. 3.
Aluminium offers a bright hope for energy conservation. 4. In direct contact with a heat source,
aluminium is an excellent conductor. 5. World's lightweight champion in the long-distance
transport of electricity, aluminium, has virtually replaced heavier copper in high-voltage power
lines. 6. Nearly indestructible, aluminium can be remelted over and over. 7. Aluminium is
alloyed with small amounts of other metals. 8. Copper adds strength; magnesium imparts
additional marine-corrosion resistance.

11. BbINOJHUTH KOHTPOJIbHYIO PadoTY:

I. Match the words to make up the expression:

1. per a) deformation
2. stainless b) environment
3. wear C) number

4. resistant to d) resistance

5. cutting e) symbol

6. atomic f) cent

7. chemical g) conductivity
8. acid h) temperatures
9. magnetic i) steel

10. electrical j) fields

11. low K) layer
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12. thin ) tool

I1. Translate the sentences into Russian:

1. Low-carbon steel is malleable and not brittle; it is widely used in construction, in automobile
body panels and in making wires.

2. Medium-carbon steel has good wear resistance; it is often used for automobile parts.

3. High-carbon steel becomes harder after heating and has excellent wear resistance; it is used to
make springs and high-strength wires.

4. Pure iron mixed with carbon is the main element of stainless steel; added chromium makes it
resistant to rust.

5. Stainless steel is used in transport, surgical instruments, knives, shipbuilding; it is also used in
oil, gas, nuclear and aerospace industries.

6. The creator of stainless steel was experimenting with different types of steel for weapons and
noticed that 13% chromium steel had not corroded after several months.

I11. Translate the sentences into English:

1. AntoMHHMI — OTIIMYHBIA TPOBOJHUK TEIJIA U 3JIEKTPUUECTBA.

2. YkpaiieHus, cieaHHbIe U3 HEP>KaBEIOIEeH cTalu, OYeHb MOMYISPHBI.

3. Ctaisib — 3TO CILIaB XkKeJje3a u yriepoa.

4. loGaBneHue XpoMa JIeTIaeT CTalb HePIKABEIOIICH.

5. Tlocne xene3a atOMMHUNA — BTOPOM CaMbIi IIMPOKO UCIIOIb3YEMbIl METAI B MUPE.
6. Paguaropsl cienanbl U3 aMFOMUHHUS, T.K. €r0 TeIUIONPOBOIHOCTh OYE€Hb XOPOIIIasl.

IV. Fill in the gaps using the words from the box:

foil, braze, oxide, SS, decreases, non-magnetic, application, drilling, properties, drawback,
ultrahigh-carbon, types

1. It is impossible to aluminium. 2. There are five major of stainless

steel. 3. The abbreviation of stainless steel in engineering is . 4. Aluminium is
. 5. Machining methods, such as cutting, and bending, work with

aluminium easily. 6. Aluminium is used in packaging products. 7. Aluminium has a thin

layer of , Which protects it from damages. 8. Cutting tools are made from

steel. 9. Stainless steel is widely used in industrial and non-industrial . 10. The
of aluminium include low density, low weight, high strength and easy machining.

11. What is the main of aluminium? 12. At high temperatures aluminium’s strength

V. Find 8 antonymous pairs:
drawback, strong, heat, increase, high, cheap, brittle, rich, useless, decrease, advantage, low,
poor, cold, useful, expensive

TEMA 4. CBapouHblii mpouecc U CBAPO4YHOe 000PyI0BaHUE

1. BelyuuTe CJIOBA U BBIPAKEHUSI; IPH HEOOXOAMMOCTH NMPOBEPbTE TPAHCKPUIIIUIO

1. ear defenders HAYITHUKH

2. goggles 3alIUTHBIE OYKU

3. measuring tape U3MEpHUTENbHAS JICHTA

4, protective face shield 3AIIATHBIN IIATOK IS JIMIA
5. slag hammer MOJIOTOK JJI OUMIIEHUS IIIJIaKa
6. steel-toed boots OOTHHKH CO CTAJIBHBIM HOCKOM
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7. steel wire brush IIETKA U3 CTAJbHOMN MPOBOJIOKH
8. welding gloves NepYaTKU JJIs CBApKU
9. welding helmet CBapOYHBIH IIIJIEM
10. scraper CKpeOoK
11. overall CIEI0IEXK /1, KOMOMHE30H
12. grinding machine 1M OBaJIBbHBIN CTAHOK, OONrapka
13. consumables pacxo/iHbIe MaTepUAaIIbI
14, cut(ting) torch pesak
15. to protect 3aIUIIATh
16. leather KOJXKa
17. workbench BEpCTaK, pabodyee MecTo
18. to reduce OrpaHUYHUBATH
19. spark HCKpAa, BCIIBITITKA
20. precise TOYHBIH
21. digital caliper 1 POBOI MITAHTCHIIUPKYJIb
22, pliers TJTOCKOTYOITBI
23. to smooth pasriaaXuBaTh, NUIM(POBATH
24, file HAIWJIbHUK
25. UV (ultraviolet) rays y/ myun
26. clamp KPEIEK, 3aKUM
27. gear, equipment MIPUHAITICKHOCTH, 000pYyAOBaHKE

2. IlepeBennTe TEKCT:
Welding process
Welding is a process when metal parts are joined together by the application of heat, pressure,
or a combination of both. The process of welding can be divided into two main groups:
e pressure welding, when the weld is achieved by pressure and

e 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.

3. IlepeBenure cijenymonue MHTEPHAIIMOHAJIbHbIE CJIOBA 0€3 CJI0BapH:
Process; metal; combination; group; bolt; structure; type; motor; industry; classify; gas; laser;
electron.

4. Haiigure B TeKcTe CylIeCTBUTEbHbIE, 00pa30BaHHbIE OT JAHHBIX IJIAr0J0B.
IlepeBeaure ux:

To weld; to apply; to combine; to press; to construct; to resist.

5. CooTHecHuTe AHIVINICKUE BHIPA’KEHHS € MX NePeBOJAMU:

1. application of heat \ a) OCHOBHOM MPOIIECC
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2. pressure welding b) cBapka conmpoTHBIEHHEM

3. heat welding C) camoJIE€TOCTPOCHUE

4. instead of riveting d) mpumeHecHme Temia

5. basic process €) DIIEKTPOHHO-JIy4YeBas CBapKa

6. manufacture of machinery f) cBapka maBieHnem

7. aircraft industry g) nayrosas cBapka

8. arc welding h) BMecTo 3aKki€nbIBaHUs

9. resistance welding 1) cBapka HarpeBaHHEM

10. electron-beam welding J) TpPOHM3BOACTBO MAIIMHHOIO
00opyoBaHus

6. Haiigute B TeKCcTe aHIVIMCKHE YJKBUBAJIEHTDI JJIs CJIeayrmux Bpra)KeHHﬁ:
HpI/IMeHeHI/Ie JaBJICHUSA; MOXKXHO JOCTHYb, MOXHO pa3aC/INTh, BMECTO 3aKPCIJICHUSA 6OJ'ITaMI/I;
MOCTBI U 3JaHUA; OBITh HCO6XOIII/IMBIM; BO MHOI'OM 3aBHCECTH OT, CBOICTBa MCTAJJIOB, LICJIb
IMPUMCHCHH; UMCIOIICCCA 060pyz[0BaHHe; IIUPOKO ITPUMCHATBCA.

7. BcraBbTe HYKHBIH MpeaJIor:
1.
2.
3.

4.

5.

Welding is also a basic process ... the manufacture ... machinery.

The welding process depends greatly on the properties of the metals.

The welding process allowed Americans to repair their ships quickly after a German
attack in the New York Harbor at the beginning of the war

Scientists attempted to protect welds from the effects of oxygen and nitrogen in the
atmosphere.

Electro-slag welding was released in 1958 and was followed by its cousin, electro-gas
welding, in 1961.

8. OTBeThTE HA BONPOCHI:

NGOk wWNE

What two main groups can the welding process be divided into?
What welding process is the most common today?

What processes is welding used instead of nowadays?

What manufacture is welding a basic process in?

What does the welding process greatly depend on?

According to what are welding processes classified?

What do welding processes widely employed today include?
What other joining processes do you know?

9. Hpoanaif[Te TEKCT U OTBETHTE HA BOIIPOCHI:

- What essential welding tools do you know?
- What are they used for?

You might have heard that getting into welding is extremely expensive, but the truth is that
there are only a couple of essential welding tools that you’ll use regularly. Surely, there are
plenty of other accessories on the market and more advanced professional tools, but you can start

Top 10 Essential Welding Tools

melting metal by equipping your workshop with just these basic items.
1. A welding table or a workbench

Welding on the ground is impractical, uncomfortable, and may even put your safety at risk.
Before you start a welding project, you need to find a solid surface to work on. Whether that’s a

traditional workbench or a dedicated welding table, that’s up to you, but don’t skimp on this.

There are plenty of small and portable workbenches that can be purchased for a nominal price.

Invest in one of those and carry it with you, as it will make your job significantly easier.
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2. An auto-dimming helmet

Probably the first item that pops into your mind when you think of welding is the helmet that
all welders wear. Without one, you simply can’t start welding, so investing in a good quality one
IS a wise decision.

An auto-dimming helmet will dim the shield only when detecting a bright light, and not all the
time like older models of helmets. This way you can see everything more clearly before starting
the project, increasing your accuracy and reducing the risk of mistakes.

3. Welding Gloves

When it comes to welding, your safety is paramount so always invest in specialized
equipment. Don’t go looking for general safety gloves, but purchase specialized welding gloves.
Since the temperature of the arc when welding will reach 10,000 degrees, welding gloves are
usually really thick, but you’ll still feel some heat.

You can also use them to pick hot metal for a few seconds when needed, but don’t make a
habit out of this as it will ruin them faster.

4. Safety Glasses

When you weld or when you use grinders, sparks and other small pieces of metal fly
everywhere, including under your helmet. Invest in a pair of safety glasses and always use them
before putting on the helmet.

5. An Angle Grinder

Whether you need them for grinding, for smoothing the weld or cutting a piece of metal,
you’ll definitively feel handicapped if you try to work without one. Although we always
recommend investing in quality tools and angle grinders are no exception, you can also purchase
one for as low as $15.

6. Welding Clamps
Welding clamps are essential for keeping your work pieces together so you can weld
properly. You’ll need plenty of them, depending on how many pieces your project needs.
7. Acouple of C Clamps

Even when you use a workbench or a welding table, you still need to secure your workpiece
down to the table, and that’s being done by using C Clamps. C Clamps come in various shapes
and sizes and we recommend buying a couple of them to keep in your workshop, as they come
useful in a variety of situations.
8. Measuring Tools

When it comes to welding, every measurement needs to be precise and that requires using
dedicated measuring tools. Depending on your project and your preference, this usually means
anything from measuring tape, calipers or metal rulers. | personally prefer to use a digital caliper
because | find it the easiest and most precise measuring too. And remember the proverb
“measure twice, cut (or weld in this case) once”.

9. Pliers

Like most of the tools we recommended so far, pliers are essential because of their versatility.
It is cheap and effective tool.

10. A metal file

Once your project is finished, after so much cutting and welding you’ll see plenty of metal
imperfections that you want to smooth out. You can use the angle grinder we mentioned before
for the big ones. And for the small ones a metal file is a tool you need. A metal file will allow
you to work on smaller pieces and smooth the details more precisely and they are very cheap, to
begin with.

Welding can be an extremely interesting hobby or career. For the beginners there’s no better
way than investing in a couple of essential tools and see how your first project turns out. And if
you want more, then you can upgrade to more advanced and expensive welding tools.

10. BbINOJHHTH KOHTPOJILHYIO padoTy:
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I. Match the words to make up the expression:

1. slag a) tape

2. measuring b) brush
3. digital c) machine
4. grinding d) sparks
5. UV e) shield
6. ear f) hammer
7. protective face Q) rays

8. steel wire h) torch

9. steel-toed i) caliper
10. cutting J) materials
11. artificial K) boots
12. splashes and I) defenders

I1. Translate the sentences into Russian:

1. When you weld or when you use grinders, sparks and other small pieces of metal fly
everywhere.

2. When it comes to welding, every measurement needs to be precise and that requires using
different measuring tools: measuring tape, calipers or metal rulers.

3. There are a lot of advanced professional tools on the market, but you can start welding metal
by equipping your workshop with some basic items.

4. Without an auto-dimming helmet, you simply can’t start welding, so investing in a good
quality one is a wise decision.

5. Keep a couple of C Clamps in your workshop, as they are useful in a variety of situations.

6. You can use welding gloves to pick hot metal for a few seconds when needed, but don’t make
a habit out of this as it will ruin them faster.

I11. Translate the sentences into English:

1. Ilepen cBapkoil HalAUTE TBEPAYIO NOBEPXHOCTH — CBAPOUYHBIN CTOJI MJIM BEPCTAK.

2. HWcnonb3yiiTe 1U(PpPOBONM IITAHTCHUUPKYJIb, T.K. 3TO CaMblil TOYHBIA W3MEpPUTEIbHBIN
UHCTPYMEHT.

3. YToOBbI 3aIIUTUTH CBOM IJ1a3a BO BPEMsI CBapKH, HaJeBalTe 3alllUTHBIE OUKH.

4. YtoOBbl 3alIUTUTh CTYITHU, HOCUTE OOTHMHKH CO CTaJIbHBIM HOCKOM.

5. OcHOBHBIE CBapOYHbIE WHCTPYMEHTHI Ul HAYMHAIOIIMX: BEPCTAK, CBApOYHBIN IIJIEM,
CBapOYHbIe TEpUYaTKH, 3AIMUTHBIE OUYKH, HUTU(OBATIBHBIA CTAHOK, 3aXKHMBbI, M3MEpPHUTEIbHbIE
MHCTPYMEHTBI, IJIOCKOTYOLIbI, HATUJIbHUK.

6. IlepyaTku OTIIMYHBIC: OHU HAJIEKHBIE U CIENIaHbl U3 KOXKH.

IV. Fill in the gaps using the words from the box:

proverb, dim, investment, portable, uncomfortable, steel wire brush, reduce, must have,
essential, smooth , UV rays, shapes.

1. There are plenty of small and workbenches. 2. Welding on the ground is
impractical and . 3. For years, welders wanted to be protected from hot sparks,

and hot metal. 4. Remember the “measure twice, cut (or weld) once”. 5.
There are only a couple of welding tools that you’ll use regularly. 6. An auto-dimming
helmet will the shield only when detecting a bright light. 7. A metal file will allow you
to the details. 8. C Clamps come in various and sizes. 9. An auto-dimming helmet
will the risk of mistakes. 10. Protective face shield is an absolute in your
workshop. 11. A metal file is a great , because this tool is effective and cheap. 12. To
finish your work, you need a
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TEMA 5. CBapo4Hble TeXHOJIOTUH

1. Bbly'lI/ITe CJIOBA U BBIPAKCHUSA; IIPU H606X0)11/IMOCTI/I NMPOBEPLTE TPAHCKPUIIIHULIO:

1. adjust peryJanpoBath, MPUCIOCAOINBATD
2. cylinder 0a/LIoH
3. dimension pasMepsl, BEIUYHNHA
4. edge Kpai, KpoMKa
5. filler IPHCAJI0YHAs IIPOBOJIOKA
6. manufacturer’s cnenudukanus MpoOU3BOIUTEIS
specification
7. piece KYCOK, 49aCTh
8. prepare [0JICOTABJINBATh, TOTOBHUTH
9. proper, correct MPaBUJIbHBIN, HY>KHBII
10. to set up yCTaHABJINBATh
11. to take precautions [PUMHUHATH MEPHI
PEI0CTOPOKHOCTH
12. to select BBIOUPATH
13. to mark OTMEYaTh, CTABUTh METKY
14. necessary He0OXOIUMBIIA
15. to cut pe3arb
16. to consider YYUTHIBATh, IPUHAMATH BO
BHHMaHHE
17. to clean OYHNIIATH
18. important Ba)KHBIH
19. to finish 3aBepuaTh, 00padaTHIBAThH
finishing 006paboTKa, OTAeIKa
20. according to B COOTBETCTBHUH C
21. activity TETENIBbHOCTD
22. to put on HaJleBaTh
23. to feel confident YyBCTBOBATh CE0sl YBEPCHHBIM
24, safety 0€30MacHOCTh
25. manual pY4YHOM
26. perform VCIIOJIHATD, COBEPILIATH
27. advanced TIPO/IBUHYTHIN

2. HOBTOpeHI/Ie. Kak MmEPEBOIATCHA JaHHBIC CJI0OBA H Bblpa)l(eﬂlflﬂ?

to protect one’s head, to put on welding gloves, welding machine, to use welding helmet, to
wear steel-toed boots, to make a weld, measuring tape, steel wire brush, ear defenders, to put on
goggles, grinding machine, modern workshop, favourite tools, digital caliper, overall.

3. IlpouuraiiTe u nepeBeANTE TEKCT:

Welding Methods
There are three basic welding methods: manual, semiautomatic and automatic.
Manual welding is the oldest method, and though its proportion of the total welding market
diminishes yearly, it is still the most common. Here an operator takes an electrode, clamped in a
hand-held electrode holder, and manually guides the electrode along the joint as the weld is
made. Usually the electrode is consumable; as the tip is consumed, the operator manually adjusts
the position of the electrode to maintain a constant arc length.
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Semiautomatic welding is becoming the most popular welding method. The electrode is
usually a long length of small-diameter bare wire, usually in coil form, which the welding
operator manually positions and advances along the weld joint. The consumable electrode is
normally motor-driven at a preselected speed through the nozzle of a hand-held welding gun or
torch.

Automatic welding is very similar to semiautomatic welding, except that the electrode is
automatically positioned and advanced along the prescribed weld joint. Either the work may
advance below the welding head or the mechanized head may move along the weld joint.

4. CoriacuThCsl WM He COTJIACUTHCSH C YTBEP KAeHHEM I0 TeKCTY:

1. Manual welding is the newest method.

2. A welder can use manual position during semiautomatic welding.

3. Semiautomatic welding is the most popular welding method because the weld joint is
accurate.

4. Semiautomatic welding is not the most popular welding method.

5. The welding operator manually adjusts the position of the electrode to maintain a
constant arc length.

5. Onpenenurp, K KAKOMY MeTOy cBapku (manual, semiautomatic, automatic) umeer
OTHOUICHHUE CJICAYIOIIIECC OITUCAHUC:

the work may advance below the welding head or the mechanized head

the operator manually adjusts the position of the electrode to arc length

the oldest method

the electrode is usually a long length of small-diameter bare wire

the consumable electrode is normally motor-driven at a preselected speed

the electrode is automatically positioned and advanced along the prescribed weld joint.

o200 o

6. IlpounTaiiTe U MepeBeIUTE TEKCT:

What is the future of welding technology?

It is important to understand the trends of your sphere if you want to be a good specialist.
While most industries experience significant swings (for example many professions are still
coming to themselves from the latest recession in economics), the welding field is
comparatively stable and now even has enjoyed exciting growth. Welding is one of the careers
that is in high demand at all times. Since welders are needed in almost every industry, it gives
them the endless opportunities and flexibility to switch industries without changing careers.

When it comes to welding, the salaries vary a lot. It all depends on how skilled you are and
how far you are willing to travel. Local jobs typically don’t pay much or require a lot of skill. On
the other hand, if you are willing to travel, then the salaries are almost too good. And the highest
paying welding careers are the following: aerospace welding, underwater welding, military
welding, pipeline welding and welding in oil and gas sector.

It is believed that the work of the welders in the future may include programming of machines
and demand IT skills. For example, further space exploration will require the use of computer
simulation and developing new types of welding. A number of space operations can be
performed remotely, using robots and manipulators.

Robotization might change the content of the work and replace the manual welding in many
situations. There are several advantages to automating a factory with welding robots such as
faster work, no breaks, better weld quality. Also robotization reduce costs and save materials.
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Robotic welders have proved themselves in reducing the number of accidents with
workers. Now some companies started to switch gradually to robotic welding applications.

The world is changing fast. It is predicted that in the next ten years, we will be seeing more
changes in technology than we’ve seen over the last hundred years. New exotic materials will be
introduced in the, and their processing and joining will require completely new technologies.
Predominant themes in welding technologies of the nearest future will be the following: robotic
welding, Internet of Things (IoT), virtual reality, artificial intelligence and big data.

At the same time, topics connected with welding education and welder’s health and safety
will be paid a great attention. The safety of welders is naturally a key factor. New safety
innovations are developed alongside the welding equipment to ensure that welders can work in
hazard-free conditions. By these measures, accidents at work can be reduced and some even
avoided.

7. CorlacuThCsl WM He COTJIACUTHCS C YTBEPKAEHUSAMH 110 TEKCTY:

1. There is no necessity to understand the trends in your profession.

2. Now welding industry experience great swings because of the latest recession in economics.
3. Welders are always in high demand and have excellent opportunities.

4. The salary of welders is high everywhere.

5. The most perspective and well-paid job for welders is in communal enterprise.

6. Some space operations may be performed remotely using IT and robots.

7. Manual welding has a lot of advantages over robot welding.

8. Unlike robots workers makes mistakes, require breaks and salary.

9. New technologies are required for processing and joining new exotic materials.

10. Artificial intelligence, big data and virtual reality are the notions of the nearest future.
11. New equipment help in reducing accidents and making the conditions safe.

12. In the nearest future less attention will be paid to welder’s safety and health.

8. Onpenenure NpaBUJibHbI NOPSAAOK AeiicTBUI CBapIIUKA:

a) | Cut necessary piece of metal and | f) | Visual control

clean it

b) | Switch on and adjust your welding | g) | Clean your working place
machine

c) | Take a sheet of metal; select correct | h) | Put on protective clothes
filler material

d) | Take precautions before using | i) | Switch off the welding machine
welding equipment

e) | Mark dimensions using a measuring | j) | Make a weld according the task and finish
tape edges

9. CooTHecHuTe BONPOCHI € OTBETHBIMHU PENJIHKAMM:

1. Electric arc welding is widely used in industry. a) No problem.
2. Peter, could you help me, please? b) Actually, no. Why do you ask?
3. Are the workpieces of the same metal? c) An apron, gloves, rubber

boots, a helmet, a cap

4.1 can’t weld. Explain me. d) Well, let's try.

5. What does special protective clothing include? e)Oh, | see. Yes, of course
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| 6. Shall we start welding now? | ) That's true.

10. Conocmasvme uugpot co cnocodvom ux umeHnus

1. 60% a) one third

2.2.87 b) three and a half
3.1/3 c) two point eight seven
4.3% d) sixty percent

11. BbINOJHUTH KOHTPOJIbHYIO PadoTy:

I. Match the words to make up the expressions:

1. to take a) dimensions

2. to select b) welding

3. to mark c) protective clothes
4. to adjust d) task

5. to puton e) confident

6. manufacturer’s f) control

7. to feel g) electrode

8. to cut h) a welding machine
9. visual i) metal

10. to finish j) specification
11. to weld according to the K) edges

12. manual I) precautions

I1. Translate the sentences into Russian:

1. The highest paying welding careers are aerospace welding, underwater welding, military
welding, pipeline welding and welding in oil and gas sector.

2. Many space operations can be performed remotely, using robots and manipulators.

3. Our nearest future is robotic welding, Internet of Things, virtual reality, artificial intelligence
and big data.

4. The processing and joining new exotic materials will require completely new technologies.

5. Your salary depends on how skilled you are and how far you are willing to travel.

6. The main advantages of robotic welding are faster work, no breaks, better quality, reduced
costs, reduced accidents and saved materials.

I11. Translate the sentences into English:

1. Py‘IHafI CBapkKa Tpe6yeT BPEMCHH, HABBIKOB U KOHLICHTPAIIUU; TAKKC OHA OIlaCHA.

2. He Tax npocTo BbIOpaTh HYKHBIHN 3JIEKTPO/I.

3. HaI[eHLT € 3allIUTHBIC IICPIYATKHU, CB&pO‘lHLIfI IJICM U 3allIUTHYIO OACKIY.

4. 3mepbTe pa3Mepsbl, UCIOJIb3Ys U3MEPUTENbHYIO JICHTY WIH HU(PPOBOM IITAaHT€HIIUPKYJIb.
5. Po6oTEI MOTYT OLITH IMOJIC3HBI, KOTIa JOCTYII K ACTAJIN OIrPAHUYCH.

6. PoGoTu3amus Mo>XeT 3aMEHUTH YEIOBEUYECKUN TPY/] BO MHOTHX CHTYaITUsX.

V1. Put the actions in the correct order:

a) | Clean your piece of metal h) | Make a weld according the task

b) | Adjust your welding machine i) | Put on protective clothes

c) | Take a sheet of metal J) | Cut necessary piece of metal

d) | Take precautions before wusing | k) | Mark dimensions using a measuring tape
welding equipment
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e) | Switch on the welding machine I) | Select correct filler material
f) | Visual control m) | Edge finishing
g) | Clean your working place n) | Switch off the welding machine

IV. Fill in the gaps using the words from the box:

caliper, confident, automation, key, breaks, clothes, precautions, prepare, energy, sparks, skilled,

helpful

1. The safety of welders is naturally a
The welding process has now reached the age of
and vacations. 5. Flash, fumes,

work. 3.

robots don't require

manual welding a hazardous job. 6. Mark dimensions using a measuring tape or a
when access to a part is limited or difficult to reach. 8. Put on a Weldmg
a piece of metal you are going to work
Even the most

Robots can be
mask, protective

and gloves. 9.

with. 10. Putting on protective clothes makes me feel
welders make mistakes. 12. Welding robotic systems save

TEMA 6. Tpanuuuonnble BUabI cBapku. ['azocBapka

1. BoiyunTe cJi0Ba M BbIPpAaKeHUs; IPU HEOOXO0JUMOCTH NMPOBEPbhTE TPAHCKPHUIIIHIO:

1. arc welding JIyroBasi CBapKa
2. gas welding ra3ocBapka
3. (to) direct IpsSIMOM, HATIPABJISATh
4. flame Iamst
5. (to) overheat neperpes(ath)
6. to burn ropeTh
7. consumable/non- TUTaBSIIHIACS/HETUTaBSIHIACS
consumable AIIEKTPOJT
8. spool KaTyIIKa
9. tungsten BOJIb(hpam
10. variety pa3sHooOpa3ue, MHOXKECTBO
11. fuel TOTUINBO, TOprOYee
12. oxyacetylene torch AlCTHICHOKUCIIOPO/IHAS TOPEIIKa
13. semiautomatic MOJTyaBTOMATHYCCKHIA
14. power tool IEKTPOMHCTPYMEHT
15. precise TOYHBIN
precision TOYHOCTH, YSTKOCTh
16. to feed the wire 10/IaBaTh MMPOBOJIOKY
17. shielding gas 3alIATHBIN Ta3
18. vapor nap
19. impact BITUSITH
20. noble gas OIaropoIHbII ra3
21. blend CMEIMBATh(Cs)
22. carbon dioxide YTIICKUCIBIN Ta3
23. hydrogen BOJIOPOJT
24, nitrogen a3oT
25. rod npyT
26. to coat MOKPHIBAThH
coated MOKPBITHIH
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27. flux duroc
28. fusible TUTABKUN
2. IlpouuTaiiTe U nepeBeUTe TEKCT:

Gas welding

Gas welding is a non-pressure process. They use heat from a gas flame in gas welding. 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 surface to be welded and the welding wire are coated with flux, a
fusible material that shields the metal from air, which would result in a defective weld.

3. PacnpenenuTe cjieqyionme CJIOBA M0 KOJIOHKAM B COOTBETCTBHE € YACTSMM PeYH:

Noun

Verb

adjective

Adverb

Equip; welding; directly; advantage; join; simultaneously; joint; advantageous; equipment; fuse;
electricity; portable; require; defective requirement; electric; fusible; defect.

4.00pa3yiiTe aHTOHMMBI CJIeYIOIINX CJIOB, HCIOJIb3Ys NPeQUKCHI C OTPULATEIbLHBIM
3HayeHHeM. [losryueHHBbIe CJIOBa NepeBeHuTe:

| Non-

dis-

un-

im-

ir-

in-

Possible; pressure; directly; advantage; effective; coated; regular; cover; ferrous.

5. CooTHecuTe €J10Ba, YTOOBI COCTABUTH BHIPAKECHUS:

1.

2
3
4
5.
6.
;
8
9
1

Gas

welding
non-pressure
gas

metal

filler

electric
power

. fusible

0. defective

a)
b)
c)
d)
e)
f)
9)
h)
i)
j)

metal
process
weld
welding
power
edges
rod
material
source
flame

6. IlepeBeauTe cieayoume CJI0BOCOYETAHMS:
a) HA PYCCKMUIi:
Non-pressure process; to apply directly; metals to be joined; surfaces to be welded; filler metal,
welding rod; to be melted to the joint; fusible material.
b) na anramiickuii:
l'azoBass cBapka; ra3zoBoe IIaMs; KPOMKHM METaula; OJHOBPEMEHHO; NPOBOJOKA WU TPYT;
MMOPTAaTUBHOC O60pyI[0BaHI/IC; HCTOYHHUK DJJICKTPOOHCPIUH, IIOKPLIBATH q)HIOCOM; 3aluniaTb
MeTaJlJI; MPUBOAUTH K; 1e(EeKTUBHBIN IIOB.

7. BcTaBbTe NpaBWIbHbBIE MPEIJIOTH:
1. They use heat ... a gas flame in gas welding.
2. The flame is applied directly ... the metal edges.
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Welding rod is melted ... the joint.

The surface to be welded and the welding wire are coated ... flux.
A fusible material shields the metal ... air.

Air would result ... a defective weld.

o0k w

8. PaccraBbTe NPEAJIOKCHUSA B JIOTHYECCKOM IOPHAAKE B COOTBETCTBUH C TEKCTOM:

1. Gas welding has the advantage of using equipment that is portable and does not require
an electric power source.

2. 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.

3. Gas welding is a non-pressure process.

4. The surface to be welded and the welding wire are coated with flux, a fusible material
that shields the metal from air, which would result in a defective weld.

5. They use heat from a gas flame in gas welding.

9. CooTHecHTE HAYAJIO ¥ KOHEIl NP eIJI0KEeHHIi:

1. Gasweldingis ... a) ... directly to the metal edges.
2. Theyuse... b) ... from air.

3. The flame is applied ... C) ... of using portable equipment.
4. A filler metal is ... d) ... anon-pressure process.

5. The welding rod is melted ... e) ... in the form of wire or rod.

6. Gas welding has an advantage ... f) ... heat from a gas flame.

7. Gas welding does not require ... g) ...adefective weld.

8. Flux shields the metal ... h) ... an electric power source.

9. Aircanresultin ... i) ...to the joint.

10. [locTaBbTe IJ1aroJbl B CKOOKaX B HYKHYIO AaCCUBHYIO opmy:

. The flame (to apply) directly to the metal edges and filler metal.

. The metal edges can (to join) by gas welding.

. Afiller metal in the form of wire or rod (to call) the welding rod.

. The welding rod (to melt) to the joint.

. An electric power source (not to require) for gas welding.

. The surface to be welded and the welding wire (to coat) with flux.
. The metal (to shield) from air with flux.

Special fusible material for welding (to call) flux.

. Is gas welding a pressure process?
. What heat do they use in gas welding?
. What is the flame applied directly to?
. What is melted to the joint?
. What advantage does gas welding have?
Does equipment for gas welding require an electric power source?
. What are the surface to be welded and the welding wire coated with?
. What is flux?
9. Why is flux necessary for a weld?

1
1
2
3
4
5
6
7
8
11. OTBeTbTe HA BONPOCHI:
1
2
3
4
5
6
7
8

12. BbINOJHUTH KOHTPOJIbHYIO padoTy:
Control Work

I.a) Match the words to make up b) Match the types of welding to their
the expression translation:
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1. electric power a) torch 1. TIG welding a) ra3ocBapka

2.  oxyacetylene b) source 2. gas welding b) nyrosas cBapka
3. shielding c) flux 3. arc welding C) cBapka

4. non-consumable d) area 4. MMA welding  BonbdpamMoBbIM

5. semiautomatic e) electrode 5. MIG welding AIIEKTPOJIOM

6. to feed the f) vapor d) cBapka ¢

7. carbon g) wire HETPEPHIBHON

8.  tocoat with h) material noaveit

9.  water 1) gas IIPOBOJIOKH C

10. fusible J) dioxide KaTyIIKH

11. defective K) process ¢) py4Has CBapKa
12. to overheat the 1) weld METaJl. SIEKTPOIOM

.
a) Match the types of welding to their definitions;
b) translate the sentences into Russian:

1. gas welding a) uses a welding power tool and creates an electric arc between an
electrode and a base material

2. MIG (GMA) b) has many applications; different electrodes are used; different metals

welding and alloys can be welded

3. MMA welding c) wire is continuously fed from the spool; it is a semiautomatic process

4. TIG welding d) creates a flame from a burning gas; the torch is moved by hand to
control the process

5. arc welding e) uses a non-consumable tungsten electrode and provides high quality
and precision

I11. Translate the expressions into English:

1. ITopraTuBHOE 060pynoBanue 2. JlepextuBHblii moB 3. Huzkas croumocts 4. IHepTHBIH ra3 5.
Kpomku wmeramma 6. Cosmate twiams 7. Touka cBapkum 8. XKemaemsrii sddext 9.
Vuusepcanbhplii Tun  10. Muoro npumenenuit 11. Ilpunarate Hampsamyio 12. TpebGoBaTb
anektpudectBo 13. OnmuoBpemenno 14. 3ammmare Mmetamn 15. TortoBerii mpomgykr — 16.
Paznuunsble Buabl 17. Yaydmars kayectBo 18. Baxnas poss.

IV. Fill in the gaps using the words from the box:

temperatures, semi-inert, oxyacetylene, access, rod, colorless, propane, spool, defects, harmful,
non-ferrous, noble

1. Inert Gases are known as gases. 2. Inert Gases are , odorless and non-
chemically reactive. 3. Gases with low reactivity are known as . 4. Shielding is used
to protect the metal from the gases in the atmosphere. 5. torch produces a low
heat and can be used for small things. 6. You should be careful with torch, it can
overheat the area. 7. In MIG welding wire is continuously fed from the . 8. One of the
great strengths of gas welding is that it can weld and ferrous metals together. 9. You
can use gas welding in places that do not have to electricity. 10. Gas welding can’t
reach the of arc welding.

11. Choosing the wrong shielding gas can result in weld . 12. A filler metal may be in

the form of a wire or a
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TEMA 7. TpaauunoHHble BUABI CBapKkH. /lyroBasi cBapka

1. Bbly'lI/ITe CJIOBA U BBIPAKCHUSA; IIPU H606X0)11/IMOCTI/I NMPOBEPLTE TPAHCKPUIIIHULIO:

1. (to) supply obecrieueHue, 00eCIIeYNBaTh,
cHabkaTh
2. direct current (DC) ITOCTOSIHHBIH TOK
3. alternating current (AC) MepPEMEHHBIN TOK
4, to generate MPOU3BOJUTH, TCHEPUPOBATH
5. enough JIOCTaTOYHO
6. necessary He0OXOIUMBII
7. to conduct MPOBOJIMTH
8. to draw away YBOJIUTh, OTOJIBUTATh
9. tip KOHYHK
10. several HECKOJIBKO
11. voltage 9J1. HANPSHKEHUE
12. to fluctuate K0JIe0AThCs1, MEHATHCS
13. submerged arc welding JIyroBast CBapKa 1o GrrocoM
14. arc length JUTHHA TYTH
15. to charge 3apspKaTh
16. to separate OTHIeTATH(Cs)
17. to increase/decrease YBEJINYNBATH/yMEHBIIIATh
18. contamination 3arpsA3HEHUE
19. thick TOJICTBIN
20. circuit 3aMbIKaHUE, LEb
21, earth clamp 32)KHM 3a3EMJICHHSI
22. holder JIepIKaTEIb
23. continuously HENpepHIBHO
24, source VCTOYHUK
2. [IpounTaiiTe 1 nepeBeANTE TEKCT:
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 higher. 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 Welding
For example, 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
edges of 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.

3. [lepeBenuTe HHTEPHAIMOHAIBLHBIE CJIOBA 0€3 CJI0OBaps:
Process; electric; metal; method; electrode; steel; material; industry; special; technology;
concentration.
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4, IlepeBeauTe CjieayIOIIHE CJI0BA B COOTBETCTBHHU C YACTHIO Peyu:

Metal — metallic — metallurgy; electric — electrical — electrically - electricity; weld — welding —
welder; require — requirement; create — creator — creature - creation; concentrate — concentration;
main — mainly.

5. Haiigure NnepeBoabl MJisl CJICAYHIINX CJIOBOCOYETAHMI

1. joining steels a) HECKOJIbKO NPEUMYIIECTB
2. continuous supply b) wucrounuk Toka

3. alternating current C) IUIaBUTh KPOMKHU

4. to generate heat d) coenunHeHue crauei

5. to create a weld €) IIMPOKO UCIIOJIb3YEeMBIT
6. several advantages f) mokpeiBaTh rrocom

7. widely used g) HempepbIBHAS 01a4a

8. source of current h) cosmaBaTh OB

9. to coat with flux 1) TMepeMEeHHBIN TOK

10. to melt edges j) TpPOM3BOIUTH TEILIO

6. HaiiquTe B TeKcTe aHIVIMHCKUE IKBUBAJIEHTHI IJIs1 CJIeAYIOIINX BbIPAKeHUH:
HOCTOSIHHI)H\/JI N HepeMeHHBIﬁ TOK,; OHpeI[eJIéHHI)IC MCETOBI, HpOBO[[I/ITI) BJIGKTpI/ILICCTBO;
NPUCOSANHITh K HMCTOYHUKY; KacaTbCsl KOHIA AJIEKTPOJA; AYroBas CBapka MeETATMYeCKUM
JIGKTPOJIOM B CpeJIe 3allUTHOTO Ta3a;, JyroBas CcBapka IOoa (QUIFOCOM; JyroBas CBapka
METANIMYECKUMH  3JICKTPOJaMH B 3allMTHOM cpejae; OyroBas cBapka BOJb(PaMOBBIMU
AJIEKTPOJIaMHU B Cpejie 3alIUTHOTO T'a3a; M0/1aBaTh HAIUTABOYHBIN METall

7. IlocTaBbTE npujiaraTeJibHbIC B CKOOKAaX B HYKHYIO CTCIICHb CDABHECHUSA
1. Arc welding is (fast) because the concentration of heat is (high).
2. The (widely) used arc-welding processes are shielded metal arc, gas-tungsten arc, gas-
metal arc, and submerged arc.
3. Arc welding is (important) welding process for joining steels.
4. Fluxes are not (necessary) in certain methods of arc welding.

8. BoiOepuTe He0OXOAMMBIH MPeEIJIOT U3 MPeAI0KeHHbIX B CKOOKAX:
1. Arc welding is the most important welding process ... joining steels. (to; for; of)
2. Arc welding has several advantages ... other welding methods. (over; above; on)
3. A metallic electrode is coated ... flux. (by; in; with)
4. A metallic electrode is connected to a source of electric current. (in; with; to)
5. An electric arc is formed ... touching the tip of the electrode to the metal and then

drawing it away. (by; with; for)

6. The intense heat ... the arc melts edges of both parts to be welded. (of; in; for)

9. ocTaBbTe 1y1aro0J B ckodkax B Present Simple:
Arc welding (to be) the most important welding process for joining steels.
It (to require) a continuous supply of either direct or alternating electrical current.
Arc welding (to have) several advantages over other welding methods.
The metal electrode (to supply) filler metal for the weld.
Fluxes (not to be) necessary in certain methods of arc welding.
An electric arc (to generate) enough heat to melt metal and create a weld.
A metallic electrode (to conduct) electricity.

NoabkowhE

10. OTBeTbTE Ha BONPOCHI:
1. What is the most important welding process for joining steels?
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2. What does arc welding require?

3. What is the current used for?

4. Does arc welding have any advantages over other welding methods?
5. Why is arc welding faster?

6. Are fluxes necessary in all methods of arc welding?

7. What are the most widely used arc-welding processes?

8. What is a metallic electrode coated with in shield metal arc welding?
9. What is a metallic electrode connected to?

10. Is the metal to be welded connected to the other end of the same source of current?
11. How is an electric arc formed?

12. What does the intense heat of the arc melt?

13. What does the metal electrode supply?

14. What is shielded metal arc welding mainly used for?

11. IlepeBenuTe TEKCT:
Power Supplies

To supply the electrical energy necessary for arc welding processes, a number of different
power supplies can be used. The most common classification is constant current power
supplies and constant voltage power supplies. In arc welding, the voltage is directly related to
the length of the arc, and the current is related to the amount of heat input.

Constant current power supplies are most often used for manual welding processes such as
gas tungsten arc welding and shielded metal arc welding, because they maintain a relatively
constant current even as the voltage varies. This is important because in manual welding, it can
be difficult to hold the electrode perfectly steady, and as a result, the arc length and thus voltage
tend to fluctuate.

Constant voltage power supplies hold the voltage constant and vary the current, and as a

result, are most often used for automated welding processes such as gas metal arc welding, flux
cored arc welding, and submerged arc welding. In these processes, arc length is kept constant,
since any fluctuation in the distance between the wire and the base material is quickly rectified
by a large change in current. For example, if the wire and the base material get too close, the
current will rapidly increase, which in turn causes the heat to increase and the tip of the wire to
melt, returning it to its original separation distance.
The type of current used in arc welding also plays an important role in welding. Consumable
electrode processes such as shielded metal arc welding and gas metal arc welding generally use
direct current, but the electrode can be charged either positively or negatively. In welding, the
positively charged anode will have a greater heat concentration, and as a result, changing the
polarity of the electrode has an impact on weld properties. If the electrode is positively charged,
it will melt more quickly, increasing weld penetration and welding speed. Alternatively, a
negatively charged electrode results in more shallow welds.

Non-consumable electrode processes, such as gas tungsten arc welding, can use either type of
direct current, as well as alternating current. However, with direct current, because the electrode
only creates the arc and does not provide filler material, a positively charged electrode causes
shallow welds, while a negatively charged electrode makes deeper welds. Alternating current
rapidly moves between these two, resulting in medium-penetration welds. One disadvantage of
AC, the fact that the arc must be re-ignited after every zero crossing, has been addressed with the
invention of special power units that produce a square wave pattern instead of the normal sine
wave, making rapid zero crossings possible and minimizing the effects of the problem.
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