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OHNaUH-KYpPC NO TEXHMYECKOMY
aHI IMMCKOMY A3bIKY




JOB DESCRIPTION AND
WELDING EDUCATION
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1. From the list below choose the places
where welders are not likely to work.




2. Choose the correct word or both to
complete the definition of welding.

Welding is the process of cutting/joining
pieces of metal/plastic
detachably/permanently with
metal/ceramic filler, using heat/pressure.






3. Read the text Welding & Machine Trades and
fill in the table with the information from the text
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Welding & Machine Trades

Welding is a skill used by many trades: sheet metal workers, iron-workers,
diesel mechanics, boilermakers, carpenters, marine construction,
steamfitters, glaziers, repair and maintenance personnel in applications
ranging from the sculpture home hobbyist to heavy fabrication of bridges,
ships and many other projects. A variety of welding processes are used to join
units of metal. As a welder, you may work for shipyards, manufacturers,
contractors, federal, state, county, and city governments, firms requiring
maintenance mechanics, and repair shops.

Welding, while very physically demanding, can be very rewarding for those
who enjoy working with their hands. Welders need good eyesight, manual
dexterity and hand-eye coordination. They should also be able to concentrate
for long periods of time on very detailed work, as well as be in good enough
physical shape to bend and stoop, often holding awkward positions for long
periods of time. Welders work in a variety of environments, both indoors and
out, using heat to melt and fuse separate pieces of metal together. Training
and skill levels can vary, with a few weeks of school or on-the-job training for
the lowest level job and several years of school and experience for the more
skilled welding positions.



Skilled welders often select and set up the welding equipment, execute the
weld, and then examine the welds in order to make sure they meet the
appropriate specifications. They may also be trained to work in a variety of
materials, such as plastic, titanium or aluminum. Those with less training
perform more routine tasks, such as the welds on jobs that have already been
laid out, and are not able to work with as many different materials.

While the need for welders as a whole should continue to grow about as fast
as average, according the U.S. Bureau of Labor Statistics, the demand for
low-skilled welders should decrease dramatically, as many companies move
towards automation. However, this will be partially balanced out by the fact
that the demand for machine setters, operators and tenders should increase.
And more skilled welders on construction projects and equipment repair
should not be affected, as most of these jobs cannot be easily automated.
Because of the increased need for highly skilled welders, those with formal
training will have a much better chance of getting the posmon they desire.
For those considering to prepare themselves to a meaningful welding-career,
there are many options available.

There are also different professional specialties and levels, that should be
understood to make an informed choice. Some of these are: welder, welding
machine operator, welding technician, welding schedule developer, welding

procedure writer, testing laboratory technician, welding non destructive
testing inspector, welding supervisor, welding instructor, welding engineer.



4. Answer the following questions on the text

* 1. What are the trades where welding skills are used?

» 2. Where can welders work?

* 3. What personal characteristics should welders have?

* 4, How does the environment in which welders work vary?
* 5. What does it take to be slow-skilled/skilled welder?

* 6. What are welders able to do in terms of complection of tasks
and variety of materials?



5. Translate the following sentences from

Russian into English 10

1. Cdhepa NpUMEHEHMS CBapKM OXBaTbIBaeT 60/1bLLIOE KOJIMYECTBO 06/1acTeEM
MPOMbILLNEHHOCTMU.

2. Npodeccua ceaplmKka TpebyeT hu3nM4eCcKom BbIHOCJIMBOCTU M3-3a YACTOM
HEeobX0AMMOCTU paboTbl B HECTALMOHAPHbIX YC/I0BUAX.

3. Ana Toro 4To6bl CTaTh KBa/IMMULMPOBAHHbIM CBApPLLMKOM, HEO6X0AMMA
A/IMTE/IbHAsA TEOPETMYECKAs NOAroTOBKa M NMPAKTMYECKMM ONbIT paboThl.

4. KBa/IMDMLUMPOBaHHbIM CBAPLUMK AOIKEH CaM YMETb NoA6MpaTb HEOH6XO0AMMOE
CBapo4Hoe o0bopyAoBaHME, MaTepuasibl U TEXHUKY CBapKM.

5. Yem Bbllle KBaAnMpUKaL M CBapLUMKA, TEM 60/blLLE KOIMYECTBO MATEPUANIOB, C
KOTOPbIMM OH MOXKET paboTaTtb, M pa3HOObpa3Hee BU/bl BbIMOJIHAEMbIX paboT.

6. B HacTosllee BpeMAa MMeloTCA 60/1bLuMe BO3MOXKHOCTU AJ11 OCBOEHMA nNpodeccumn
CBapLUMKa.






6. Discuss with a partner what the following
specialists do. Ask and answer questions according

to the model.
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WELDING PROCESSES &
EQUIPMENT
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know about. Read the definitions of metal joining processes (1-6)

and supply them

with Russian equivalents from the list (a-f).

a) pe3ka

b) naMka MArkMM (NerkoniaBkmMM) NpUNoem
C) CBMHLUEBaHWe

d)

e) nyxxeHue

f) naMka TBepAbIM NpMNOEM pe3Ka

KJ1ENKa

1. Soldering: Bonding by melting a soft metal to the surface of pieces to be joined. Low
temperature. Good for joining dissimilar materials. Most common solders are lead-tin
alloys.

2. Tinning: A soldering process, where the surface of a metal is coated with solder.
3. Leading: A form of soldering, solder is used to fill in the surface of metal.

4. Brazing: Similar to soldering, but uses a higher temperature to fuse the filler metal
to the work pieces. Stronger bond. (Includes "Silver Soldering”) Work heated to pre-melt
temperatures.

5. Cutting: Work is heated to melting point and beyond, and "cut” by owidizing metal.
(Literally burning it away).

6. Riveting: A process of fastening with a rivet which is a heavy pin having a head at one
end and the other end being hammered flat after being passed through holes in the
pieces that are fastened together.






2. Read the text and answer the questions

. What is a weld?

. How can the heat be supplied for welding?

Is pressure employed in solid-phase processes?
What does an arc column consist of?

. How is heat applied during welding?

. What is the role of inert atmospheres?

. What can make a joint brittle while welding?

. What does the weld metal comprise in arc welding?
. What is the base metal influenced by?

10. How can residual stress in welded structures be controlled?




Basic Principles of Welding 17

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. 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 oxidize 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.



In fusion welding the flux has a protective role in facilitating a controlled reaction of the metal
and then preventing oxidation by forming a blanket over the molten material. Fluxes can be
active and help in the process or inactive and simply protect the surfaces during joining.
Inert atmospheres play a protective role similar to that of fluxes. In gas-shielded metal-arc and
gas-shielded tungsten-arc welding an inert gas—usually argon—flows from an annulus surrounding
the torch in a continuous stream, displacing the air from around the arc. The gas does not
chemically react with the metal but simply protects it from contact with the oxygen in the air.
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.

Weld-metal composition and the conditions under which it freezes (solidifies) significantly affect
the ability of the joint to meet service requirements. In arc welding, the weld metal comprises
filler material plus the base metal that has melted. After the arc passes, rapid cooling of the
weld metal occurs. A one-pass weld has a cast structure with columnar grains extending from the
edge of the molten pool to the centre of the weld. In a multipass weld, this cast structure may be
modified, depending on the particular metal that is being welded.

18



The base metal adjacent to the weld, or the heat-affected zone, is subjected to a range of
temperature cycles, and its change in structure is directly related to the peak temperature at any
given point, the time of exposure, and the cooling rates. The types of base metal are too numerous
to discuss here, but they can be grouped in three classes: (1) materials unaffected by welding
heat, (2) materials hardened by structural change, (3) materials hardened by precipitation
processes.

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. Control is exercised by welding technique, jigs and fixtures, fabrication
procedures, and final heat treatment.

19



3. Find the English equivalents for the
following words and word combinations.

« PacnnaBneHHbIM MeTain, HEO6X0AUMbIN
pa3Mep, He HarpeTbiM MeTaN, MEXaHMYECKME
CBOMCTBa, MaKCMMYM TeMNepaTypbil,
3aliMLaTb MOBEPXHOCTH, BbICTPOE
OXNaxAeHne, OCYLLECTBNATb KOHTPO/Ib,
NpenAaATCTBOBaTb OKUCJIEHUIO, BCTYNAaTb B
XUMMYECKYIO peakumto, TepMoobpaboTKa,
60MOapAMpPOBKa 3/IEKTPOHAMM, 30HaA
TEpPMUYECKOro [TenaoBoro] Bo3AenUCTBumA,
o6Laa NnoTpednaemas 3Heprus.




4. Complete the following sentences. 21

* 1. A characteristic feature of fusion welding is:

a) molten metal b) low-voltage discharge c) inert atmosphere
« 2. Furnace heating is usually employed in

a) friction joining b) diffusion bonding c) ultrasonic joining

« 3. The consumable electrode is made

a) negative b) positive c) neither

» 4, Total energy input in all welding processes is

a) is greater than required to produce a joint b) is smaller than required to produce a
joint ¢) equals to required to produce a joint

« 5. Reactions of most metals with the atmosphere or other nearby metals can

1) improve the properties of a welded joint b) make the properties of a welded joint
worse c) never influence the properties of a welded joint



false

1. There is always a welding pool in solid-phase welding processes.

2. Total energy input in all welding processes is greater than needed
to produce a weld.

3. Reactions of metals with the atmosphere or other nearby metals
are favorable to the properties of a welded joint.

4. Fluxes and inert atmospheres play a protective role and prevent
oxidation.

5. The heat-affected zone is a region with unaltered properties.
6. Residual stress is present in all welded structures.







6. Write a short report on the subject below 24

Function of Fluxes and

Inert Atmosphere in
Welding







/. Describe the classification of pressure
processes. Use the verbs in bold from the previous
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1. You will read the text Alternative Types of

Welding. Before you read suggest your answers to
the following questions

1. What is the difference between
the principle (“traditional”) and
alternative types of welding?

2. Why are traditional welding
processes not sufficient?



zzzzz

2. Match welding types (1-6) with their description
(A-F). Then read the text and check your answers

. Cold welding

2. Friction welding B. The weld is formed at the ex‘bense of the applied pressure at a
high temperature for a long period of time.

3. Laser welding

4. Diffusion bonding

5. Ultrasonic welding

6. Explosive welding F. Rapid plasﬁc deformation of the welded materials is caused by
detonation.

s
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Cold welding
Cold welding, the joining of materials without the use of heat, can be
accomplished simply by pressing them together. Surfaces have to be well
prepared, and pressure sufficient to produce 35 to 90 percent deformation at
the joint is necessary, depending on the material. Lapped joints in sheets and
cold-butt welding of wires constitute the major applications of this
technique. Pressure can be applied by punch presses, rolling stands, or
pneumatic tooling. Pressures of 1,400,000 to 2,800,000 kilopascals (200,000
to 400,000 pounds per square inch) are needed to produce a joint in
aluminum; almost all other metals need higher pressures.

Friction welding
In friction welding two work pieces are brought together under load
with one part rapidly revolving. Frictional heat is developed at the interface
until the material becomes plastic, at which time the rotation is stopped and
the load is increased to consolidate the joint. A strong joint results with the
plastic deformation, and in this sense the process may be considered a
variation of pressure welding. The process is self-regulating, for, as the
temperature at the joint rises, the friction coefficient is reduced and

overheating cannot occur. The machines are almost like lathes in appearance.

Speed, force, and time are the main variables. The process has been
automated for the production of axle casings in the automotive industry.

29



Laser welding

Laser welding is accomplished when the light energy emitted from a
laser source focused upon a workpiece to fuse materials together. The limited
availability of lasers of sufficient power for most welding purposes has so far

restricted its use in this area. Another difficulty is that the speed and the
thickness that can be welded are controlled not so much by power but by the

thermal conductivity of the metals and by the avoidance of metal
vaporization at the surface. Particular applications of the process with very thin
materials up to 0.5 mm (0.02 inch) have, however, been very successful.
The process is useful in the joining of miniaturized electrical circuitry.

Diffusion bonding
This type of bonding relies on the effect of applied pressure at an
elevated temperature for an appreciable period of time. Generally, the
pressure applied must be less than that necessary to cause 5 percent
deformation so that the process can be applied to finished machine parts. The
process has been used most extensively in the aerospace industries for joining
materials and shapes that otherwise could not be made—for example,
multiple-finned channels and honeycomb construction. Steel can be
diffusion bonded at above 1,000° C (1,800° F) in a few minutes.

30



Ultrasonic welding
Ultrasonic joining is achieved by clamping the two pieces to be welded
between an anvil and a vibrating probe or sonotrode. The vibration raises the
temperature at the interface and produces the weld. The main variables are 31
the clamping force, power input, and welding time. A weld can be made in
0.005 second on thin wires and up to 1 second with material 1.3 mm (0.05
inch) thick. Spot welds and continuous seam welds are made with good
reliability. Applications include extensive use on lead bonding to integrated
circuitry, transistor canning, and aluminum can bodies.

Explosive welding
Explosive welding takes place when two plates are impacted together
under an explosive force at high velocity. The lower plate is laid on a firm
surface, such as a heavier steel plate. The upper plate is placed carefully at an
angle of approximately 5° to the lower plate with a sheet of explosive
material on top. The charge is detonated from the hinge of the two plates, and
a weld takes place in microseconds by very rapid plastic deformation of the
material at the interface. A completed weld has the appearance of waves at
the joint caused by a jetting action of metal between the plates.



....... £

3. Fill in the blanks with the right words (namely,
types of welding) from the list below

1. ...welding is successfully used in manufacture of small elements
of electric circuits.

2. Heat is not used in ... welding.

3. ... is widely used in aerospace industries.

4. Vibration is used in ...welding.

5. Plastic deformation is the basic principle in ... welding.

6. ... welding is impossible without pressure and high temperature.
/. In ... welding one of the parts being welded revolves.



4. Translate the following sentences into
Russian

1.Mpn X0N10AHOM CBapKe NOBEPXHOCTU [0JIKHbI ObITb TLLATENbHO MNO/ArOTOBJ/IEHbI.

2. CKOpOCTb U TOJIlLMHA CBapMBa€MbIX p,eTanef/'l 3aBNCUT HE CTOJIbKO OT MOLLHOCTU J1a3epa,
CKOJIbKO OT TerJiornpoBoaHOCTU MeTaJsl/la.

3. J10T BMA CBapKHu Haubonee LLUMPOKO UCIMOJIb3YETCA B aBMaKOCMMYECKOM MPOMbBILLJIEHHOCTMU.

4. Xo/sioHasA cBapKa - 3TO CBapKa 6€3 UCNo/1b30BaHWA TEMJIOBOM SHEPrMM, KOraa ABe CBapMBAEMbIE
MOBEPXHOCTM, 06/1aZaloLLMe BbICOKOM MIACTUYHOCTbIO, C CUJION NMPUXMMAIOT APYT K APYrY.

5. Mcnosib30BaHME TOYEYHOM U LLIOBHOWM CBapKM MO3BO/ISET MoJly4aTb CBApHbIE COEMHEHUS
BbICOKOM MPOYHOCTM.

6. OCHOBHbIMM nepemeHHbiIM1 BEJIMMUHaAMU TIPU 3TOM BUE CBaPKU ABIAKOTCA NogBoagmnuMoe Tenso,
BPpEMA CBaPKMN U CHUJIa CHKATUA.

7. OPUKLMOHHBIM pa3orpeBoM A06MBAIOTCA MIACTUYHOCTM MaTepMana, 3aTeM BpalleHme Landbi
OCTaHaB/IMBAOT U YBE/IMUMBAIOT AaBNEHUE /1S 06ecneyeHns cBapuBaHUA NOBEPXHOCTEN.

8. CBapHOM LLOB MMEET YellynyaTbii BUA, YTO ABAAETCA pe3y/ibTaToM 06yBa CTpPyeM CKaToro
BO3AyXa.






5. Make a summary of alternative weld
processes indicating their
application capabilities.
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6. Choose an alternative welding method for the
following applications. Explain your choice.

ne electrical wires to form a

/////

%fs’tor can
\rts of a plane which have honeycomb

A

g %:%;iﬁstructlon

gf;;fto join two aluminum sheets laid one
~onto another




. In each line of words (1-4) find the odd
one out. Explain your choice
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1. A characteristic feature of fusion welding is:

a) molten metal

2. Furnace heating is usually employed in

a) friction joining b) diffusion bonding ¢) ultrasonic joining

3. The consumable electrode is made

a) negative b) positive c) neither

4. Total energy input in all welding processes is

a) is greater than required to produce a joint b) is smaller than
required to produce a joint c) equals to required to produce a joint

2. Complete the following sentences:

b) low-voltage discharge c) inert atmosphere

5. Reactions of most metals with the atmosphere or other
nearby metals can

a) improve the properties of a welded joint b) make the properties of a welded joint
worse c) never influence the properties of a welded joint

6. The most common gas used in gas-shielded metal-arc and
gas-shielded tungsten-arc welding is

a) argon b) oxygen c) carbon dioxide

7. If not controlled, residual stress results in

a) precipitation processes in welded structures, b) freezing of the weld-metal c) bowing
or distortion of the weldment



3. Complete the following sentences:

1. The two basic welding processes are ... .
2. The fusion processes consist of ... .

3. Among these, arc welding can be accomplished ...
4. Arc welding with consumable electrodes includes the following

types... .
5. Carbon arc welding, atomic hydrogen welding, inert gas

tungsten
arc welding refer to ... .
6. The pressure processes include ... .
/. Resistance welding is divided into three types ... .



4. Translate the following text from Russian

into English 41

CBapKa - 3TO MPOoLIECC MoJlyYeHU HEPA3bEMHOIo COeAMHEHMS AeTasleM MALLMH,
KOHCTPYKLWM U COOPYrKEHMN MOCPEACTBOM MECTHOro pa3orpeBsa (BM/0Tb [0
M/IaB/AEHMS), NAACTUYECKOM AedOpMaLMM UM NPU COBMECTHOM AENUCTBMU TOTO M
JpYroro; CyTb CBapKM 3aKa04yaeTcsa B TAaKOM B3aMMHOM NMPOHMKHOBEHUM MU
CO/IMMKEHNM NOBEPXHOCTEN CBAaPMBAEMbIX TEJ1, MPU KOTOPOM B MECTE COEAUHEHMS
Ha4YMHaT AEUCTBOBATb CUJIbl MEXKATOMHOIO (MEXKMOJIEKY/IAPHOr0) CLEMNIEHMS.
Pa3/iM4yatoT CBapKy MaaB/IEHMEM (AyroBas, ra3oBas, NJla3MeHHas, 3/IEKTPOHHO/1y4YeBas,
Jla3epHas) 1 CBapKy AaBJIEHMEM (KOHTAKTHAs, KOHAEHCATOpHasA, X010 Has,
V/IbTPa3BYyKOBasA, TEPMOKOMMPECCUOHHAsA, AnddYy3mMoHHasA). Bbibop Toro mam nHoro
CMocoba CBApPKM 3aBUCUT OT (PU3NKO-XMMUYECKUX CBOMCTB CBAapMBaEMbIX MaTEPMAIOB,
VC/I0BMIN NPOBEAEHUSA CBAPKM, OT TOJLLMHbI COEANHAEMbIX AETalIEN U KOHCTPYKLMU
coeAMHEHNMN.



5. Use the verbs from the left column and the phrases
from the right column to speak about advantages of
automated welding systems
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6. Complete the following sentences.

1. Argon is a ... gas.

2. Particulate fume is very ... for man’s health.

3. When exposed to particulate fume of high concentration for a long time, a welder may ... .
4. Welding galvanised steel may cause ... .

5. Asphyxiation may happen due to ... .

6. To minimise the risk, special attention should be paid to controlling fumes which may contain
chromium or ... compounds.

/. In case of metal fume fever, .... recovery occurs soon after removal of the welder from the
exposure.

8. ... is a disease caused by fluid on the lungs.
9. MEL means maximum ... limit.

10. OES is ... exposure standard.

11. Gases encountered in welding are ... .



