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BCTYII

Jlani MeTOAM4YHI BKa3iBKM pPO3paxoBaHi Ha IMiJrOTOBKY CTYACHTIB BHIIHX
HaBYAJIbHUX 3aKJIaJlIB, 110 HABYAIOTHCA 3a CHEIANbHICTIO «3BaplOBaHHI», 3
iHO3eMHO1 (aHTJiiChKOi) MOBH JUisi MPO(ECiHHOrO CHiIKyBaHHS Y METOIUYHI
BKa3iBKM BKJIIOUEHI AaBTEHTUYHI TEKCTH aHIJIIICHKOIO MOBOIO 3 OCHOBHOI
3BaprOBaJIbHOT TEMATHUKH, 3a0€3MeUYeHl BIpaBaMu 1 3aBIaHHSMH, CIOPSIMOBAHHUMHU Ha
PO3BUTOK HABUYOK YMTAHHS, peepyBaHHS 1 aHOTYBaHHS 3 JiTepaTypu 3a (axom, a
TaKo)X HABUYOK BEJICHHSA Oeciau Ha croemiaibHi TemMu. PoGora 3 matepiaiom,
MPEICTaBICHUM B METOJOJMYHUX BKa3iBKax, JOMOMOXE CTyJACHTaM HE TiJIbKU
OMaHyBAaTH AHIJINCHKOII0 TEXHIYHOIO TEPMIHOJIOTIED B 00JIACTI 3BaprOBaHHA 1
3BaprOBAJIbHUX TPOIIECIB, a i MO3HAHOMUTHCS 3 ICTOPIEIO 1 CYYaCHUM CTAaHOM Tally3i,
3arjasiHyTH B MailOyTHE TEXHOJIOTII.

UuTaHHS TEKCTIB aHIIINCHKOI0 MOBOIO — OJIUH 13 CIOCOOIB BUBUEHHS MOBH.
TexcTr aHTMHACHKOI0 MOBOIO, SIKIIIO BOHU MPABUIILHO MIA10paHi, MOXYTh JIOMIOMOTTH
y BUBYEHHI MOBH. HenpaBuibHO 1 HEBMUIO Mii0OpaHi TEKCTH AHIJIIHACHKOI MOBOIO
3/1aTHI BIIONTH OXOTY 1 Oa)kaHHS BHUBYATH MOBY Yy HAMCTIMKIMIWX 1 HaW3aTATIIIMX.
BaxxnuBo He TIIBKHM MPaBUIIBHO MIAIOPATH TEKCTH, @ i MPaBUIBHO 3 HUMHU TEKCTaMU
mpaioBaT. AJie YNTaHHS TEKCTIB MOKe OyTH Pi3HUM, SK 32 CBOIMH IIUIAMH, TaK 1 3a
criocobamMu, SKUMH I Il JOcsATaroThes. HaWmommpeHImMMu UMM, SKHX
JOMara€eTbCsi YUTad TEKCTIB AHTJIIMCHKOI0 MOBOIO, €: MOIMOBHEHHS 3arajibHOr0 ado
TEMaTUYHOTO CJIOBHUKOBOTO 3amacy, HaBYaHHS 1 TPEHYBAaHHS Y BUMOBI aHTIIHACHKUX
CIIB 1 BHUpa3iB, 3aKpIIUICHHS TPaBUJl AHTJIIHCBKOT TpaMaTUKH IUISIXOM Ppo300py
TUIIOBUX TPUKIIAJIB, 110 TPAIUISIOTHCS B TEKCTi, Ta iX OaraTopa3oBe MOBTOPEHHS 3
METOI0 3amaMm'siTOBYBaHHS 1 T.J. XOPOIIMM BapiaHTOM poOOTH 3 TEKCTaMU
aHTJIACHKOI0O MOBOIO € YHTAHHS HEBEIMKUX TEKCTIB 3 HABEJCHUM TIepeKIaioM
HaWCKJIAHIMUX CIIB 1 BupasziB. llepeknan ciiB 3a0MaanTh 4ac Ha 3BEPHEHHS 0
CJIIOBHHKA.

Metoauuni  BKa3iBKM 3a0e3MeueHi JOBIJKOBHUM  MaTepiaioM 1 MOXe

BUKOPHUCTOBYBATHCS SIK JJI ayIMTOPHOI, TaK 1 JJI1 CAMOCTIMHOT pOOOTH CTYACHTIB.



1. Vocabulary

Topic 1. What is welding?

equipment 00J1aTHAHHS

(to) join 3'eIHYBATH

to melt [LUIABUTH

oil HadTa

to repair pPEMOHTYBATH

mining ripHHAYa cripaBa
BUI0OVTOK KODUCHUX KOMAINH

extraction BUWJIYYEHHS , BUIOOYTOK

strong bond MILHUH 3B'S130K

to weld BapUTH

welding 3BapIOBAHHSA

welder 3BADIOBAJILHUK

alloy CILIaB

medical restriction

MCANYHC 0OMEKCHHS

full-time work

MIOBHHI pOOOYHNH JICHD

shift work

3MIHHA po0oTa

safety measures

3aX0J11 OE€3IEKH

(welding) torch

(3BapIOBAJILHUI ) ITAJIBHUK

to add JoJ1aBaTu

addition JIOJIaBaHHS

molten pO3IUIABICHUN

iron 3a11130

steel CTaJIb

shipbuilding plant CYIHOOVIIBHUH 3aBOJ 3aTOKA
shipyard cynHoOvVaiBHA Bepd

skilled KBaJII(D1KOBAHUI

arc Jayra

property BJIACTHUBICTH

non-ferrous

KOJIbOPOBHii (IIpO MeTa)

1. Read and translate.

What is 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.

2. Answer the following questions:

1. 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?

oo a ~ w Dd

What do the welding processes of today include?
3.  Find the English equivalents in the text.
1. CporojHi 3BaproBaHHS BUKOPUCTOBYETHCS 3aMICTh 3'€THAHHS OOJITaMU.
2. 3BaproBalIbHUM MpoLIEC 31€0LTBIIOTO 3aJ€KUTh Bl BIACTUBOCTEN METaIy.
3. Bona HeoOximHa Maii’ke y BCIX BUPOOHHIITBAX, J€ BHUKOPUCTOBYETHCS
MeETall.
4. 3BaplOBaHHS HarpiBaHHSAM — HAWMNOLIMPEHINI Mpouec 3BaprOBaHHS
CHOT'OJIHI.

4.  Complete the sentences based on the text:

1 i are laser welding, and electron-beam welding.
2 i in all productions where metals are used.

3 i on the properties of the metals.

4 or a combination of both.

D when the weld is achieved by heat.

5. 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

6. Translate the sentences into Ukrainian:
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.

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.

7. 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) together, or fills and repairs
(2) on meta constructions. Welders need good (3) , manual
dexterity and coordination. They should also be able to (4) for long

periods of time on very detailed work, as well as be in good physical (5)

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

today. There are plenty of opportunities to move up the career (7) Af

the specialist is (8) and constantly improving their skills his (9) grows.

But this profession is very (10) . To protect face and eyes welders




should always use special (11)

restrictions.

1. Vocabulary

. To be a welder you must not have (12)

Topic 2. Metals

copper MIJIb

lead CBUHELb

ore pyaa

precious JIOPOTOLIIHHUM
silver cp10J10

mercury DPTYTh

amount KUIBKICTh

to be rich in OyTu OaratuM (Ha 10-HEOVAH)
advantages and disadvantages nepeBary Ta HeJJOJIiKH
drawback HEJIOJIIK

resistant CTIMKHHA

rust 1prKa, KOpo3id
liquid pianHa
compatible CYMICHHUH
workshop ManCcTepHS
longevity JIOBTOBIYHICTH

to treat 00poOnsTH
treated 00poOIeHMI
treatment o0poOka
expensive JIOPOTHI

to possess BOJIOIITH
conductivity [IPOBiIHICTH
surface ITOBEPXHS

solid TBEDIUMN

to bend 3rUHATH

shape dbopma

Size DPO3MID

pure YUCTHUU

melting point TOYKA IUIABJICHHS

1. Read and translate.

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.

2. Fill in the table using the given words:

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.

noun Verb adjective adverb

3. Find the English equivalents of the following expressions in the text
1) 3aBasIKM CBOIM BJIACTMBOCTSIM; 2) METalId MO>XXHA 3TMHATH, HE JlaMalouu; 3)
MOYHA BUTATATH Ha APIT; 4) CHIIBHO BIAPI3HATHUCS; 5) 00pOOISITH MOJIOTOM ITij Yac

YEepBOHOTO TapTy; 6) BIOPSAKOBAHE pO3TAlIyBaHHS aTOMiB; 7) OpIEHTAIld 1



po3TanryBaHHS aTtoMiB; §) TemoBa oOpoOka; 9) HeBenwki KutbkocTi; 10) ymcTwmii
metan; 11) meranmu CXWibHI 1O BTOMH 1 MOB3y4ocTi; 12) OpaTu [0 yBaru mnpu
KOHCTpYIOBaHHI; 13) mocyauHu, 10 OpaIorTh MiJ] TUCKOM, I XIMIYHHUX IPOIIECIB
npu BUCOKIM Temmepatrypi; 14) merann MoxkHa OOpOOISATH, BUKOPHUCTOBYIOUU
BEpCTaTH.
4. Answer the following questions:

1. 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?

© © N o g ~ w DN

What do the properties of metals depend on?

=
o

. What changes the size of grains in metals?

-
-

. What are the main processes of metal forming?

. How are metals worked?

=
N

13. What is creeping?
5.  Translate the sentences into English:
1. MeTanu — X0OpoIili TPOBITHUKY TEIUIA, 3BYKY Ta €IEKTPUKH.
2. PtyTh Mae pinkuii crad (State) 3a KiIMHaTHOI TeMIiepaTypHu.
3 Meranu MaroTh BUCOKY TOYKY IIJIaBJICHHS.
4 AmoMiHIN JemeBHi, IETKUH 1 CTIMKUI 10 KOpo3ii.
5. 3010TO Ta cpibJIO - TOPOTOLIIHHI METaJIH.
6. SIxi mepeBaru Ta HEJIOJIIKK y BUKOPUCTAHHI Mii?
6. 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.
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4. lron, platina, cobalt, nickel.
5. Copper, titanium, silver, zinc, aluminium.

6. Sodium, potassium, magnesium, helium, beryllium.

Topic 3. Welding materials and equipment.

1. Vocabulary

insulate 130JIF0BaTH

flexible THYYKUH

wear resistant 3HOCOCTIHKHUH

consume BUTpPAYaTH, BUTPAYATH
consumable electrode CIIEKTPOJI, IO TUIABUTHCSI
composition CYMIIII, CKJIa]

impurity JOMIIITKA

float TUTABUTH Ha TIOBEPXHIi
eliminate yCyBaTH, 3ano0iraTu
handle PYKOSITKA

shield IIMTOK (3BapIOBAJILHU)
helmet T10JIOM

coloured KOJIbOPOBHI

2. Read and translate.
Welding materials and equipment.

1. Welding current is conducted from the source of power to the arc by an
insulated copper or aluminum cable. A very flexible cable is used between the
electrode holder and the welding machine. This cable is designed for welding service.
For grounding the welding circuit, a less flexible, but equally wear resistant cable is
used. The size of the cables used in welding depends upon the type of the material to
be welded and the distance of the source of power.

2. The electrode is an important component of the electric circuit. We know
electrodes to be divided into consumable and non-consumable electrodes. Tungsten
and carbon electrodes are non-consumable. In the case of carbon and tungsten arc
welding a filler metal may be fed from aside to supply an additional metal to the
molten pool. As for the consumable electrodes, they are produced in the form of

metal rod or wire, and for this reason provide a filler metal.
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3. All the consumable electrodes are divided into bare and coated electrodes.
An important advantage of arc welding is in the protection that a special mineral flux
composition provides for the molten deposit. It is know that metal electrodes for the
covered with flux coatings produce stronger welded joints as compared with those
made with bare electrodes.

4. As it was mentioned, the electrodes are held in a special device-an electrode
holder. The electrode holder is a clamping device for holding the electrode and is
provided with an insulated handle for the operation’s hand. It should be mechanically
strong, light in weight and hold the electrode firmly in position during welding.

5. We know that the arc is very hot and therefore it throws off both light and
heat. To protect the operator’s face and eyes from the direct rays of the arc it is
necessary to use a face shield or helmet. These shield or helmets are produced of
pressed insulating material black in colour. The shield should be light in weight and
comfortable to the welder. Shields are provided with special welding coloured lens
absorbing the infrared rays, special goggles are used by welder’s assistants, foremen,
inspectors and others working near the welder.

6. In addition to the equipment and materials described above, there should be
available steel brushes for cleaning welds, tools for removing scale and slag from the
surface of the weld and other shop equipment. Of course, in any welding shop you
may find the equipment for welding inspection.

3. Match the title to each paragraph.

1. Electrode flux coating.

2. Electrode and their types.

3. Cables and their features.

4. Other welding equipment.

5. Protection of welder’s face and eyes.

6. Electrode holders.

4 Answer the questions
1. What of electrodes are applied in welding?

2. How is a filler metal provided?

12



3. What is the difference between the two of cables?

4. What will you say about the electrode holder?

5. How are the welder’s face and eyes protected from welding rays?

6. Say a few words about welding helmet.
5. Find the words

Insulateflexiblewearresistantimpurityfloathandlehelmetcoloured
6. Translate the sentences into Ukrainian:

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.
7. 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.
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6. An auto-dimming helmet will

bright light.
7. A metal file will allow you to

8. C Clamps come in various

_the shield only when detecting

the details.

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

Topic 4. Welding Methods

1. Vocabulary

adjust PETYJIIOBaTH, IPUCTOCOBYBATH
cylinder OaJsioH

dimension PO3MIpH, BEJIMUHHA

edge Kpai, KpOMKa

filler TPUCAJIHUH JIPIT

manufacturer’s
specification

crieundikamisg BUpoOHUKA

piece IIMaTOK, YaCTHHA
prepare TOTYBaTH, TOTyBaTH
proper, correct paBWIbHHUMI, NOTPIOHUM
to set up BCTAaHOBJIIOBATHU

to take precautions

B)KMBATH 3alI001KHUX 3aX0/I1B

to select BUOMpATH

to mark TI03HAYATH, CTABUTH MITKY
necessary HEOOX1THUH

to cut pi3aTu

to Consider BpaxoOBYyBAaTH, 6paTI/I A0 yBaru
to clean OYMIIATH

important BOKJIMBUN

to finish 3aBepIIyBaTH, 00POOJIATH
finishing 00po0OKa, 03100JIeHHS
according to BIJIIIOBIIHO JI0

activity JISUTBHICTD

to put on oJAraTu

to feel confident

IMOYYyBAaTHUCA BIICBHCHUM

14




safety Oe3neka

manual Py4YHUH

perform BUKOHYBAaTH, 31MCHIOBATH
advanced POCYHYTHH

2. Read and translate.
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.

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.

3. Decide which statements are true (T) or false (F).

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.
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4. ldentify which welding method (manual, semiautomatic, automatic) the
following description refers to:

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

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

C. the oldest method

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

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

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

5. Read and translate.
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.
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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.

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 (lIoT),
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.

6. 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 1) metal

10. to finish J) specification

11. to weld according to the k) edges

12. manual I) precautions
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7. Translate the sentences into Ukrainian:
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.
8. Translate the sentences into English:
1. Pyune 3BaproBaHHS BUMAara€ 4acy, HaBUYOK 1 KOHIIEHTpallii, TaKOXX BOHO
HeOe3neyHe.
2. He Tax mpocTo BuOpaty noTpiOHMIA €JIEKTPO.
3. OpsrHiTh 3aXMCHI pyKaBUYKH, 3BAPIOBATILHUHN IIOJIOM 1 3aXUCHHUM OJIST.
4.  BUMIpANATE PO3MIpH, BUKOPUCTOBYIOUYHM BUMIPIOBAJIbHY CTPIUKY a0 1udpoBuit
IITAaHT€HIIUPKYJIb.
5. Pob6oTu MOXyTh OYTH KOPUCHI, KOJH TOCTYTI JIO0 JIeTaji 0OMEKEHUH.
6. PoOoTu3aliist MOXe 3aMIHUTH JIFOJICHKY MPAI0 B 0araTb0X CUTYAIIsX.
9. 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 e ————— _factor.
2. 1 must take...........c.......... for my safety at work.

3. The welding process has now reached the age of

4. Unlike laborers, robots don't require ...........cc......... and vacations.

5. Flash, fumes, .......cccccceeneen. and heat make manual welding a hazardous job.
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6. Mark dimensions using a measuring tape or a

7.Robots can be_........ccceevene, when access to a part is limited or difficult to reach.
8. Put on a welding mask, protective..................... and gloves.
9. __apiece of metal you are going to work with.

10. Putting on protective clothes makes me feel ......................
11. Even the most.............c........ welders make mistakes.

12. Welding robotic systems save

Topic 5. Welding processes
1. Vocabulary

pressure welding

CBapKa THUCKOM

heat welding CBapKa HarpiBaHHIM
instead (of) 3aMiCTh, HATOMICTb
bolting 3'eHAHHA 0OITaAMHU
riveting KJICTIAaHHSI

gas welding ra30Be 3BApPIOBAHHS
arc welding JYTOBE 3BapIOBAaHHS

resistance welding

KOHTAKTHC 3BapPIOBAHHA

electron-beam welding

CIICKTPOHHO-IIPOMCHCBC 3BAPIOBAHHA

filler

PUCAJHUN MaTepial

rod IPYTOK, CTPH)KCHD
joint 3'€IHaHHS, CTUK

flux droc

fusible TUTAaBKUH

to shield 3axXHMIIATH, EKPAHYBATH
tip HaKOHCUHUK

gas-tungsten arc welding

ra3oBOJIb()PAMOBE JIyTOBE 3BAPIOBAHHS

bare

TOJINH

rate

IIBUIKICTH

gas-metal arc welding

ra3oMETaJICBC AYIrOBC 3BAPIOBAHHSA

considerably

3HA4YHO, CYTTEBO

carbon dioxide

BYIJIEKHCIINN I'a3

droplet Kparuis

weld seam 3BapHUII IIIOB

clamp 3aTHCKay, 3aTUCKATH
semi-automatic HaIiBaBTOMATHYHUIA
submerge 3aHypPIOBaTH
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2. Read and translate.
Welding processes

As we have already read at the beginning of this unit, welding is a process
when metal parts are joined together by the application of heat, pressure, or a
combination of both. The processed of welding can be divided into two main groups:
pressure welding, when the weld is achieved by pressure and heat welding, when the
weld is achieved by heat. Heat welding is the most common welding process used
today.

Nowadays welding is used instead of bolting and riveting in the construction of
many types of structures, including bridges, buildings, and ships. It is also a basic
process in the manufacture of machinery and in the motor and aircraft industries. It is
necessary almost in all productions where metals are used. The welding process
depends greatly on the properties of the metals, the purpose of their application and
the available equipment. Welding processes are classified according to the sources of
heat and pressure used. The welding processes widely employed today include gas
welding, arc welding, and resistance welding. Other joining processes are laser
welding, and electron-beam welding.

Gas Welding. Gas welding is a non-pressure process using heat from a gas
flame. The flame is applied directly to the metal, edges to be joined and
simultaneously to a filler metal in the form of wire or rod, called the welding rod,
which is melted to the joint. Gas welding has the advantage of using equipment that
Is portable and does not require an electric power source. The surfaces to be welded
and the welding rod are coated with flux, a fusible material that shields the material
from air, which would result in a defective weld.

Arc Welding. Arc-welding is the most important welding process for joining
steels. It requires a continuous supply of either direct or alternating electrical current.
This current is used to create an electric arc, which generates enough heat to melt
metal and create a weld. Arc welding has several advantages over other welding
methods. Arc welding is faster because the concentration of heat is high. Also, fluxes

are not necessary in certain methods of arc welding. The most widely used arc-
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welding processes are shielded metal arc, gas-tungsten arc, gas-metal arc, and
submerged arc.

Shielded Metal Arc Welding. In shielded metal-arc welding, a metallic
electrode, which conducts electricity, is coated with flux and connected to a source of
electric current. The metal to be welded is connected to the other end of the same
source of current. An electric arc is formed by touching the tip of the electrode to the
metal and then drawing it away. The intense heat of the arc melts both parts to be
welded and the point of the metal electrode, which supplies filler metal for the weld.
This process is used mainly for welding steels. There are also other types of welding.

Gas-tungsten Arc Welding. As non-consumable electrodes tungsten or carbon
electrodes can be used in gas-tungsten arc welding a tungsten electrode is used in
place of the metal electrode used in shielded metal-arc welding. A chemically inert
gas, such as argon, helium, or carbon dioxide is used to shield the metal from
oxidation. The heat from the arc formed between the electrode and the metal melts
the edges of the metal. Metal for the weld may be added by placing a bare wire in the
arc or the point of the weld. This process can be used with nearly all metals and
produces a high-quality weld. However, the rate of welding is considerably slower
than in other processes.

Gas-Metal Arc Welding. In gas-metal welding, a bare electrode is shielded
from the air by surrounding it with argon or carbon dioxide gas and sometimes by
coating the electrode with flux. The electrode is fed into the electric arc, and melts off
in droplets that enter the liquid metal of the weld seam. Most metals can be joined by
this process.

Submerged Arc Welding. Submerged-arc welding is similar to gas-metal arc
welding, but in this process no gas is used to shield the weld. Instead of that, the arc
and tip of the wire are submerged beneath a layer of granular, fusible material that
covers the weld seam. This process is also called electroslag welding. It is very
efficient but can be used only with steels.

Resistance Welding. In resistance welding, heat is obtained from the

resistance of metal to the flow of an electric current. Electrodes are clamped on each

21



side of the parts to be welded, the parts are subjected to great pressure, and a heavy
current is applied for a short period of time. The point where the two metals touch
creates resistance to the flow of current. This resistance causes heat, which melts the
metals and creates the weld. Resistance welding is widely employed in many fields of
sheet metal or wire manufacturing and is often used for welds made by automatic or

semi-automatic machines especially in automobile industry.

3. Match.

1) pressure welding a) 6osTOBE (KIICTaHe) 3'€THAHHS

2) heat welding b) 3aiexaTu Bij| BJIACTUBOCTEH METaIIB
3) bolting C) IJIaBHUH Martepian

4) welding process d) 6e3nepepBHa 101a4a SICKTPUIHOTO CTPYMY
5) depend on the properties of

metals ) HasiBHE 00J1aTHAHHS

6) available equipment f) 3BaproBaHHS THCKOM

7) fusible material g) AedeKTHUH 3BapHUIA OB

8) defective weld h) nporec 3BaproBaHHs

9) alternative electrical current i) mkepeno eleKTPUIHOTO CTPYMY
10) electric power source J) TeruioBa 3Bapka

4. Translate into English:

BonbshpamoBuii enekrpos, iHEpTHHM ra3, OKUCICHHS, BUCOKOSKICHUMN 3BapHUIA
III0B, IIBUJKICTh 3BapIOBAaHHS, BYTJICKHCIWN Ta3, aproH, e, piakuii MeTan, map
MJIaBKOIO0 Marteplajgy y BUIJIAI TpaHysd, JUCTOBMM MaTepiayl, HaliBaBTOMAaTHYHI
3BaprOBaJibHI BEPCTATH
5. Complete each sentence using the words given below. Each word may be used
once. Translate these words and identify which part of speech they are.

Gas, rate, basic, welding, according to, flame, joined by, industries, pressure,
metals, heat.

1. Welding is also a ... process in the manufacture of machinery and in

the motor and aircraft ....

2. Welding processes are classified ... the sources of ... and ... used.

3. ... welding is a non-pressure process using heat from a gas ... .

4. However, the ... of welding is considerably slower in gas-tungsten ...

than in other processes.
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5. Most ... can be ... this process.
6. Answer the following questions.
1. 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?

© 0O N O O B~ W DN

. What is the base metal influenced by?

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

Topic 6. Traditional Type of Welding: Gas welding

1. Vocabulary

arc welding IYTOBE 3BapIOBAHHSI
gas welding ra3o3BaprOBaHHS

(to) direct IpsSIMAI, HAIIPABIIATH
flame TIOJTyM'sI

(to) overheat neperpis(atn)

to burn TOpITH
consumable/non- MIJIaBUTHCS/HETIIaBKUM
consumable CIIEKTPO/T

spool KOTYIIIKa

tungsten BOJIb(pam

variety PI3HOMAHITHICTb, O€3J1iY
fuel [TAJINBO, ITaJIbHE
oxyacetylene torch allCTUIICHOKUCHEBHIA
semiautomatic HaImiBaBTOMAaTHYHUI
power tool €JIeKTPOIHCTPYMEHT
precise TOYHUHA

precision TOYHICTb, YITKICTh

to feed the wire TIOJIaBaTH JIPIT
shielding gas 3aXUCHUI ra3

vapor nap
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impact BIUTMBATH

noble gas OJIaropoTHHI ra3
blend 3MilTyBaTu(cs)
carbon dioxide BYTJICKUCITHIA Ta3
hydrogen BOJICHb

nitrogen a3oT

rod npyT

to coat IOKpPUBATU
coated HOKPUTHI

2. Read and translate.
Gas welding

Gas welding is a versatile and widely used joining process. Gas welding is a
non-pressure process. Unlike pressure welding, which relies on force to create a
bond, gas welding utilizes heat. The heat source is crucial in this method, and they
use heat from a gas flame in gas welding. This allows for flexibility and control
during the welding operation.

The process involves precise application of the flame. The flame is applied
directly to the metal edges to be joined and simultaneously to a filler metal in the
form of wire or rod, called the welding rod, which is melted to the joint. This
simultaneous application ensures that both the base metal and the filler metal reach
the appropriate temperature for fusion. The filler rod adds material to the joint,
reinforcing it and ensuring a strong bond.

Gas welding has the advantage of using equipment that is portable and does not
require an electric power source. This portability makes it ideal for fieldwork,
maintenance repairs, and situations where access to electricity is limited. The
simplicity of the equipment also contributes to its ease of use. However, proper
preparation is essential for a successful weld. 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. The flux acts as a cleaning agent, removing
oxides and impurities that can weaken the weld. It also protects the molten metal

from atmospheric contamination, ensuring a clean and strong joint. The choice of
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flux is crucial and depends on the base metals being joined. Furthermore, the welder
must have good control over the flame and the filler rod to produce a quality weld.
3. Put the following words into columns according to the parts of speech.

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

Noun Verb adjective Adverb

4. Form antonyms of the following words using prefixes with negative meaning.

Translate the resulting words:

| Non-  dis- un- im- ir- in-

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

5. Put the correct prepositions:

1. They use heat ... a gas flame in gas welding.

2. The flame is applied directly ... the metal edges.

3. Welding rod is melted ... the joint.

4, The surface to be welded and the welding wire are coated ... flux.

5. A fusible material shields the metal ... air.

6. Air would result ... a defective weld.

6. Match the beginning and end of the sentences:

1. Gas welding is ... a) ... directly to the metal edges.
2.  [Theyuse ... b) ... from air.

3. [The flame is applied ... ) ... of using portable equipment.
4. A filler metal is ... d) ... @ NoN-pressure process.

5. The welding rod is melted ... ) ... 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 ... a defective weld.

8. Flux shields the metal ... h) ... an electric power source.
0. Air can result in ... 1) ... to the joint.
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7. Match the types of welding to their definitions.

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

2. MIG (GMA)Db) has many applications; different electrodes are used; different
welding metals and alloys can be welded

3. MMA welding |c) wire is continuously fed from the spool; it is a semiautomatic
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
guality and precision

8. Translate the expressions into English:

1. [TopratuBHe obnagHanHs 2. JledextuBHuii moB 3. Huspka BapTicTh 4.
IneptHuii ra3z 5. Kpomku merany 6. CtBoputu moiiym's 7. Touka 3BaproBaHHS 8.
baxxanuii edext 9. YHiBepcanpHuii tun 10. barato 3actocyBanp 11. [loknamaru
oesnocepenubo 12. Bumaratu enextpuky 13. OnnouacHo 14. 3axumiatu metan 15.
['otoBuit mpoaykt 16. Pi3Hi Buau 17. IokpamyBatu sikicts 18. BaxxinuBa poJb.

9. 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.
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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

Topic 7. Traditional Type of Welding: Arc Welding
1.  Vocabulary

(to) supply 3a0e3eueHHs, 3a0e3neuyBaTH, TocTayaTu
direct current IIOCTIMHUANA CTPYM
alternating 3MIHHUHA CTPYM

to generate BUPOOJIATH, TEHEPYBATHU
enough JIOCTATHBO

necessary HEOOX1THUH

to conduct [IPOBOJIUTH

to draw away BIJIBOJIMTH, BIJICYBATH
tip KIHYUK

several KiJgbKa

voltage €J1. Harpyra

to fluctuate

KOJIMBATUCS, 3MIHIOBATUCS

submerged arc

JIYVTOBE 3BaprOBAHHS HiA (HJIFOCOM

arc length JIOBKUHA OVIU
to charge 3apspKaTh
to separate BIJIOKPEMJIFOBATH(CS)
contamination 3a0pyIHEHHS
thick TOBCTHUH
circuit 3abe3neueHHs, 3a0e3neuyBaT, IOCTayaTu
earth clamp IIOCTIMHUI CTPYM
holder 3MIHHUU CTPYM
continuously BUPOOJISITH, TEHEPYBATH
source JOCTAaTHBLO
2. Read and translate.
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
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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. Match English equivalent with Ukrainian one.

1. joining steels a) KUJIbKa nepeBar

2. continuous supply b) mxepeno ctpymy

3. alternating current C) IUTaBUTH KPOMKH

4. to generate heat d) 3'enHanHs cranen

5. to create a weld €) LIMPOKO BUKOPUCTOBYBAHUM
6. several advantages f) mokpuBatu yirocom

7. widely used g) Oe3nepepBHa mogava

8. source of current h) cTBoproBaTH 110B

9. to coat with flux 1) 3MIHHUU CTPYyM

10. to melt edges J) BUpOOJIATH TeILIo

4. Find English equivalents for the following expressions in the text:

[locTiiiHuii ab0 3MIHHUK CTpPyM; MEBHI METOAM; MPOBOAUTH EIIEKTPUKY;
MPUENHYBATA JIO JDKEpeNa; TOPKATHCS KIHI €JIEKTPoja; TyroBe 3BapIOBaHHS
MCTAJICBUM CJICKTPOAOM Y CepeI[OBI/IH_[i 3aXHMCHOI'0 Ta3y; AYIOBC 3BapIOBAHHA Hi,[[
(1)JIIOCOM; AYTOBC 3BaprOBaHHS MCTAJICBUMU CICKTPOAaMHU B 3aXUCHOMY Cepe):[OBI/IH_Ii;
JyTOBE 3BapIOBaHHS BOJIL(PAMOBUMHU €JIEKTPOJAMH B CEPEIOBUII 3aXHCHOTO Trasy;
ImogaBaTu HaIUIaBOYHUU MeETall.

5. Choose an appropriate preposition from the brackets:

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)
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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)
6.  Answer the following questions based on the text:
1. What is the purpose of arc welding?
2. What type of electrical current does arc welding require?
3. Why is arc welding faster than other welding methods?
4. Name the four most widely used arc-welding processes.
5. What is the role of the metallic electrode in shielded metal arc welding?
7. Decide whether the following statements are true or false. Correct the
false ones.
1.  Arc welding requires only direct current.
2 Arc welding generates enough heat to melt metal.
3 Flux is always necessary in arc welding.
4.  Shielded metal arc welding is mainly used for welding aluminum.
5 The electrode in shielded metal arc welding is coated with flux.
8. Complete the sentences with words from the text:
1.  Arc welding requires a continuous supply of either or

electrical current.

2.  The heat of the arc melts the edges of both partstobe

3. Arc welding is __ than other welding methods because the heat
concentration is higher.

4. In shielded metal arc welding, the metallic electrode is coated with

5. The electric arc is created by touching the tip of the electrode to the

and drawing it away.
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9. Match the terms on the left with their correct definitions on the right.

Term Definition
Arc welding a welding method that uses an electric arc to generate heat.
Electrode a metallic rod used to conduct electricity and supply filler

metal.

Flux a substance used to prevent oxidation during welding.
Shielded metal arc| a process where an electrode is coated with flux and
welding connected to an electric current.
Filler metal the metal added to the weld to help join the pieces together.

10. Put the following sentences in the correct order to describe the shielded
metal arc welding process:

1. The intense heat of the arc melts the edges of both parts to be welded.

2. An electric arc is formed by touching the electrode tip to the metal and
drawing it away.

3. The metal to be welded is connected to the same power source as the
electrode.

4. The metallic electrode is coated with flux and connected to a power source.

5. The metal electrode melts and supplies filler metal for the weld.

Topic 8. Alternative types of welding
1. Vocabulary

cold welding
friction welding

XOJIOJHEC 3BaprOBaHHsA
3BApPIOBAHHS TCPTAM

laser beam welding

Ja3epHE 3BapIOBAHHS

diffusion welding

nuQy3iiiHe 3BaplOBaHHS

ultrasonic welding

yJIbTPa3BYKOBE 3BAPIOBAHHS

explosive welding

3BaprOBaHHS BUOYXOM

to prepare surface

roTyBaTHu IMOBCPXHIO

axis BICh

filler metal NPUCAJIHUN MaTepial
distortion CIIOTBOPCHHSI
(dis)similar (HE)CXOXKHH
workpiece BUP1O

to rotate obepraru

rotation o0epTaHHs

cycle LUK

narrow BY3bKHUM
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to compare MOPIBHIOBATH
consumption CITOKUBaHHS

deep TIMOOKUH

to require BHMAaratu

to apply HAaHOCHUTHU
(un)suitable (HE)BIAMOBIIHUH
environmentally friendly €KOJIOTTYHO YUCTHH
rapid IIBH IKAH

2. Read and translate.
Alternative types of welding

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 result 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.

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. Anotherdifficulty is that the speed and the thickness that

can be welded are controlled not so much by power but by the thermal conductivity

31



of the metals and by the avoidance of metal vaporization at the surface. Particular
applications of the process with very 54 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.

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
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 gaps with the type of welding required and translate the sentences

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

circuits.

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

3. ... i1s widely used in aerospace industries.

. Vibration is used in .welding.

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

. ... welding is impossible without pressure and high temperature.

. In ... welding one of the parts being welded revolves.

. Match the welding method with its description.

Friction welding

Laser welding

Diffusion bonding

Ultrasonic welding

4
5
6
7
4
1. Cold welding
2
3
4
5
6

Explosive welding

A.Uses a vibrating probe to generate heat and join materials.

B. Achieved by pressing materials together without heat.

C. Requires pressure and high temperature for a certain time.

D. Uses an intense beam of light to melt materials.

E. Relies on rapid impact and plastic deformation.

F. Generates heat through friction between rotating parts.

5. Decide whether the following statements are True or False according to

the text.
1.

2
3
4.
5
6

Cold welding requires extremely high temperatures.

Friction welding prevents overheating due to its self-regulating nature.
Laser welding is highly effective for thick materials.

Diffusion bonding requires a pressure that deforms materials significantly.
Ultrasonic welding is commonly used in the electronics industry.

Explosive welding creates joints that resemble waves.
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6. Complete the sentences with the correct words from the text.

1. welding does not require heat but relies on high pressure.

2. In welding, one part is rotated rapidly until plastic deformation
occurs.

3. The automotive industry uses welding for axle casings.

4, welding is effective for miniaturized electrical circuits.

5. The aerospace industry often applies bonding to complex
structures.

6. A sheetof Is used to create a bond in explosive welding.

7. Make up the sentences using the given words:

Is, surface, preparation, required, minimal.

Low, welding, consumption, ultrasonic, has, energy.
Short, the, is, cycle, extremely, welding.

Possible, welding, dissimilar, of, is, materials.

Needed, vacuum, or, is, atmosphere, a, protective.

S e A

Workpieces, vibrations, are, to, applied, acoustic.
8. Use the words in the box to complete the sentences.

pressure, heat, deformation, interface, friction, laser,
diffusion, vibration, explosion, aerospace

1. Cold welding requires well-prepared surfaces and sufficient to form a
bond.
2. In friction welding, IS generated between two surfaces until one

becomes plastic.

3. Laser welding uses a concentrated beam of to fuse materials.

4. Diffusion bonding relies on applied pressure at an elevated temperature for an
extended time to allow atomic

5. Ultrasonic welding depends on to generate heat at the welding point.

6. Explosive welding occurs due to a high-velocity impact caused by an

7. Friction welding prevents overheating because the temperature at the

reduces the friction coefficient.
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8. The industry extensively uses diffusion bonding for complex material
joining.

9. Cold welding requires a high degree of at the joint.

10. A major challenge of laser welding is the metal’s thermal conductivity and risk of
surface

9. Choose the correct answer for each question.

1.

What is the primary mechanism of friction welding?
a) High temperature melting

b) Rapid impact and explosion

¢) Heat generated by rubbing surfaces together

d) Electrical current passing through the materials

. In which welding method do materials join without melting?

a) Cold welding
b) Laser welding
¢) Ultrasonic welding

d) Friction welding

. What is the primary advantage of ultrasonic welding?

a) It creates a strong joint with minimal heat
b) It is the fastest welding method available
c) It requires no external force

d) It is the only method that works on all metals

. Why is laser welding limited in its applications?

a) It cannot be automated
b) The power of lasers is often insufficient
c) It produces weak joints

d) It causes significant material loss

. What is a unique characteristic of explosive welding?

a) It is used for welding very small electronic components

b) It creates a smooth, flat bond
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c) It relies on a chemical reaction for joining
d) The final weld has a wave-like structure
6. In diffusion bonding, why must the applied pressure be low?
a) To avoid melting the materials
b) To prevent excessive deformation
c¢) To reduce friction at the interface
d) To minimize welding time
7. Which of the following is a key factor in determining the success of cold welding?
a) The material's ability to conduct electricity
b) The purity and preparation of the surfaces
¢) The rotation speed of the materials
d) The presence of a chemical bonding agent
8. What happens during the final stage of friction welding?
a) The rotation continues as pressure is reduced
b) The rotation stops, and pressure is increased
¢) The materials are allowed to cool naturally without pressure
d) An external cooling system is applied
10. Select the best option to complete each sentence.
1. Cold welding requires materialsto be .
a) Heated before pressing
b) Melted at the joint
c) Clean and oxide-free
d) Covered in a bonding agent
2. A major limitation of laser welding is .
a) The need for excessive pressure
b) The difficulty in controlling heat distribution
c¢) The long welding time required
d) Its inability to join thin materials
3. Ultrasonic welding is particularly useful in .

a) Automotive manufacturing
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b) Heavy construction projects

¢) Joining delicate electronic components

d) Shipbuilding

4, Diffusion bonding is widely used in aerospace because .
a) It can join complex shapes without damaging them

b) It produces very weak bonds

c) It relies on extremely high heat

d) It is the cheapest welding method available

5. Explosive welding differs from other methods because .
a) It does not require external pressure

b) It creates bonds in a matter of microseconds

¢) It works only with plastic materials

d) It involves heating the materials before impact

Topic 9. Safety Precautions to Enforce Today to Ensure Welding Safety

1. Vocabulary

bum oMK, OOmaIroBaTH
health problems po0JIeMH 31 3I0pOB'IM
dust TIAJT

emit BUIPOMIHIOBATH, BUITYCKaTH
fume JTUM, Tap, IUMITH
iliness 3aXBOPIOBAHHS
injury paHa

skin HIKipa

splash CILIECK, OPH3KH
wet BOJIOTUU, CHPUU
hazard HeOe3mneKa

slip KOB3aHHs, KOB3aTH
noise Iym

ache OlTb

irritation MOAPA3HEHHS
fever JTUXOMaHKa, Kap
(im)possible (HE)MOXKITMBUHT
breath JUXaHHS
unconsciousness HECBIJOMUHU CTaH
cancer paK

fire extinguisher BOIHETaCHUK

first aid Tnepiia JI0rnoMora
blood KpOB

pay attention 3BEpTaTH yBary
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leak BUTIK

to inhale BIUXATH
treatment JIIKYBaHHSA
precautions 3aI100DKHI 3aX0H

2. Read and translate.
Safety Precautions to Enforce Today to Ensure Welding Safety

Safety Precautions to Enforce Today to Ensure Welding Safety

Welding is a critical process used in industries such as construction,
manufacturing, and automotive repair. However, it comes with significant risks,
including burns, electric shock, toxic fume inhalation, and eye damage from intense
light. Without proper precautions, these hazards can lead to serious injuries or even
fatalities. Therefore, welders and employers must enforce strict safety measures to
ensure a secure working environment.

1. Wear Proper Protective Equipment

Personal protective equipment (PPE) is the first defense against welding
hazards. Welders must wear flame-resistant clothing to prevent burns, along with
welding gloves that provide insulation against heat and electrical shock. A welding
helmet with the appropriate shade level protects the eyes from harmful ultraviolet
(UV) and infrared (IR) radiation, which can cause "arc eye" or welder’s flash.
Additionally, safety boots with non-slip soles help prevent accidents caused by
falling objects or slippery surfaces. In some cases, a face shield and respirator may be
required, particularly when working in confined spaces or with materials that produce
hazardous fumes.

2. Ensure Proper Ventilation

Welding produces toxic fumes that contain harmful substances such as
manganese, hexavalent chromium, and ozone. Prolonged exposure to these gases can
lead to respiratory issues, lung diseases, or even long-term neurological problems. To
minimize these risks, welding areas must have effective ventilation systems,
including exhaust hoods or portable fume extractors. In poorly ventilated spaces,
welders should use respiratory protection, such as an air-purifying respirator or

supplied-air respirator, to ensure they do not inhale dangerous fumes.
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3. Prevent Fire Hazards

Due to the high temperatures and flying sparks involved in welding, fire safety
Is a critical concern. Before starting any welding work, the area should be inspected
for combustible materials, such as paper, cloth, wood, or flammable liquids. These
materials should be removed, covered with fire-resistant blankets, or shielded with
fireproof barriers. Employers should ensure that fire extinguishers, fire blankets, and
emergency stop buttons are easily accessible. Additionally, workers should be trained
in fire prevention techniques and emergency response procedures.

4. Avoid Electric Shock

Electric shock is one of the most severe dangers in welding, often resulting in
serious injuries or fatalities. Direct contact with an electrical circuit or faulty
equipment can lead to high-voltage shocks or secondary accidents, such as falls from
heights. To reduce these risks, welders should inspect their equipment regularly for
damaged cables, exposed wires, or loose connections. They should also wear dry,
insulated gloves and stand on a dry, non-conductive surface when welding. Proper
grounding of equipment is essential to minimize electrical hazards.

5. Follow Proper Training and Procedures

Knowledge and training are key elements in maintaining welding safety. All
welders should undergo professional training to understand the risks associated with
welding and the correct procedures for using equipment. They must be aware of
workplace safety regulations, emergency protocols, and best practices for handling
hazardous materials. Regular safety drills, refresher courses, and supervision by
experienced welders help reinforce safe working habits.

6. Store and Maintain Equipment Properly

Welding tools and equipment should be stored in a dry, clean area to prevent
damage and malfunction. Cables and hoses should be neatly coiled and free from
tangles to avoid tripping hazards. Regular maintenance, including checking gas
cylinders for leaks, replacing worn-out components, and ensuring proper calibration
of machines, is essential for preventing unexpected failures that could lead to

accidents.
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By enforcing these safety precautions, welders can significantly reduce the
risks associated with their work, ensuring both their safety and the safety of those
around them. A proactive approach to welding safety not only prevents accidents but
also enhances productivity and efficiency in the workplace.

3. Answer the following questions based on the text.
a) What are some of the main dangers associated with welding
b) How does proper ventilation help ensure welding safety
¢) Why is it important to check welding equipment before use
d) What should be done before starting any welding work to prevent fires
e) How can training contribute to a safer welding environment?
4, Mark the following statements as True (T) or False (F):
a) Wearing a welding helmet is optional if working in a well-lit environment.
b) Toxic fumes from welding can cause long-term health problems.
¢) Fire extinguishers should always be within reach in welding areas.
d) Wet gloves provide better protection against electric shock.
e) Proper storage of welding equipment helps prevent accidents.

5. Complete the sentences with the correct words from the text:

a) Welding produces harmful that can damage the respiratory
system.
b) Welders should always stand on a , non-conductive surface to

avoid electric shock.

c) Fire-resistant can help protect flammable materials from welding
sparks.

d) Proper helps to remove dangerous fumes from the work area.

e) Regular ensures that welding tools and equipment function
correctly.

6. Match the words on the left with their correct definitions on the right:

Term Definition
a) Insulation tlh)roﬁg i:naterlal that prevents heat or electricity from passing
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Term Definition

b) Ventilation 2) The act of training workers to follow safety rules.
¢) Hazard 3) The presence of air movement to remove fumes.
SB(I'[:iIr:Suisher 4) A tool used to put out small fires.

e) Safety training |5) A potential source of danger or harm.

7.

9)
h)

)
10.

Translate the sentences into Ukrainian

a) Welding produces toxic fumes that can cause serious health problems.
b) Personal protective equipment helps prevent burns and injuries.

c) Fire extinguishers must be available in all welding areas.

d) Electric shock is one of the most dangerous risks in welding.

e) Proper ventilation reduces the risk of inhaling toxic gases.

Translate the sentences into English

3BapHUKU MOBUHHI HOCUTH 3aXUCHI PyKaBUIIl, IOJJOMH Ta B3yTTS.
[Torana BeHTHJIALIISI MOKE CIIPUYMHUTH CEPHO3HI MPOOJIEMU 3 TUXAHHSIM.
[Tepen moyaTkoM poOOTH CIIiJ IEPEBIPUTH OOTaTHAHHS HA MOIITKOKEHHS.
[Toxxexxonebe3neuHi MaTepiany ciiij mpuopaT 3 poOoUu0i 30HH.
HapuanHs € BaxJIMBUM 151 3a0€31e4eHHs 0€31eYHOro poO0Yoro cepeoBuIIa.
Fill in the blanks using word below

protective, ventilation, equipment, hazards, extinguisher

Welders must wear clothing to prevent burns.

Good IS necessary to remove toxic fumes.

Before starting work, always check the welding

Fire should be available in case of emergency.

Welders should be aware of workplace and follow safety rules.
Choose the correct answer

1.  What is the main purpose of personal protective equipment?

a) To increase welding speed

b) To prevent injuries and accidents

c) To reduce electricity costs

2. Why is proper ventilation important in welding?
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a) To keep the workshop cool

b) To remove toxic fumes and gases

c) To improve the quality of the welded metal

3. How can electric shock be prevented?

a) By touching metal parts with bare hands

b) By wearing insulated gloves and standing on a dry surface

c) By using water to cool down welding equipment

4.  What should be done before welding to reduce fire hazards?
a) Remove flammable materials and have a fire extinguisher nearby
b) Wear wet clothes to prevent burns

c) Keep the workshop door closed

5. Why is regular training important for welders?

a) To ensure they follow the latest safety procedures

b) To help them weld faster

c) To reduce the need for protective equipment

Topic 10. Advanced Welding Machines and Their Applications
1. Vocabulary.

2.
welding machine 3BapIOBajIbHUI amapar
direct/alternating current TIOCTIMHUI/3MIHHUN CTPyM
power source JUKEPEII0 )KUBJIICHHA
duty cycle pOOOUHNI LUK
voltage SJICKTpUYHA HaIpyTa
absorbed current CIIOKUBAHHUH CTPYM
overheating neperpin
adjustment HaJIAIITyBaHHS, PETYJIFOBaHHSI
remote control MyJIbT KEPYBaHHI
earth (ground) wire 3a3¢MJICHUH JAPIT
arc length JOBXUHA TYTH
button KHOIIKA
capacity NOTY>KHICTh, EMHICTb
confirm HATBEPDKYBaTH
install BCTAaHOBJIIOBATH
installation yCTaHOBKA
light-emitting diode (LED) CBITJIO10]1
manufacturer’s settings HaJIalTyBaHHs BUPOOHUKA
overload TIepeBaHTAKCHHS
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plug BHJIKA, 1JKIIOYaTH
socket pO3€TKa, po3'eM,

warning TIOTICPEIKCHHS

flow meter JTYUIBHUK BUTPATH

mode PEKHM

specification TEXHIYHA XapaKTEPUCTHUKA
fo prevent 3amoo0iraTu

short circuit KOPOTKE 3aMHUKaHHS

3. Read and translate.
Advanced Welding Machines and Their Applications

Welding machines are indispensable tools in modern engineering, enabling the
fusion of metal components through heat, pressure, or a combination of both. These
machines vary significantly in technology, power source, and application, making
them essential in industries such as aerospace, shipbuilding, construction, and heavy
machinery manufacturing.

One of the most widely used types is the arc welding machine, which generates
an electric arc between an electrode and the workpiece. This arc produces intense
heat, melting the metal and allowing it to fuse upon cooling. Shielded Metal Arc
Welding (SMAW), also known as stick welding, is a robust method suitable for
outdoor use due to its flux-coated electrodes that protect the weld from atmospheric
contamination.

For more precise and aesthetically refined welds, Gas Metal Arc Welding
(GMAW), commonly referred to as MIG welding, employs a continuous wire
electrode along with a shielding gas to prevent oxidation. This method is favored in
automotive manufacturing due to its efficiency and ease of automation. Similarly,
Gas Tungsten Arc Welding (GTAW), or TIG welding, utilizes a non-consumable
tungsten electrode, producing high-quality welds with superior control, making it
ideal for aerospace applications and delicate materials like aluminum and stainless
steel.

Another specialized technique, resistance welding, encompasses spot welding
and seam welding, both of which rely on electrical resistance and pressure to join
metal sheets. These methods are widely implemented in mass production, particularly

in the automotive industry, where precision and speed are critical.
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Despite their advantages, welding machines pose safety risks, including
exposure to ultraviolet radiation, toxic fumes, and high temperatures. Proper safety
measures — such as wearing flame-resistant clothing, insulated gloves, and auto-
darkening helmetsp — are essential. Additionally, adequate ventilation and fume
extraction systems must be employed to minimize health hazards.

The advancement of welding technology has led to the development of laser
welding and friction stir welding (FSW), which offer enhanced accuracy and minimal
material distortion. As automation and robotics continue to evolve, welding machines
integrated with Al-driven quality control systems are shaping the future of precision
engineering.

4. Match the words with their definitions.
Fusion

Electrode

Oxidation

Ventilation

Precision

o 0 k~ wDdE

Distortion
a) A process of joining two materials by melting them together.
b) A metal rod or wire used to conduct electricity in welding.
c¢) A chemical reaction where metal reacts with oxygen, causing rust.
d) The movement of fresh air to remove harmful gases.
e) The quality of being exact and accurate.
f) A change in the shape or structure of a material due to heat or pressure.
5. Fill in the blanks using words below.
fusion, electrode, shielding gas, ventilation, resistance, welding helmet
1. In MIG welding, a is used to protect the molten metal from
contamination.
2. Atungsten Is used in TIG welding to provide precise and clean

welds.
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3. Proper IS necessary in welding workshops to prevent exposure to

toxic fumes.

4. Metal occurs when heat is applied and then cooled down.

5. A is essential to protect a welder’s eyes and face from sparks and
radiation.

6. Decide whether the statements are true or false. If false, correct them.

1. Resistance welding relies on an electric arc to fuse metal. ()

2.  TIG welding is known for its high precision and clean welds. ()

3. Shielded Metal Arc Welding (SMAW) is unsuitable for outdoor
environments. ()

4, Friction Stir Welding (FSW) uses a rotating tool instead of heat from an
electric arc. ()

5. Proper safety equipment is unnecessary when using advanced welding
machines. ()

6. SMAW welding is unsuitable for outdoor use.

7. TIG welding is commonly used in automotive manufacturing because it
Is the fastest method.

8. Resistance welding includes spot welding and seam welding.

Q. Exposure to ultraviolet radiation is not a concern in welding.

7. Complete the sentences with the correct words from the text.

1. Arc welding generates an electric between an electrode and the

workpiece.

2.  MIG welding uses a continuous wire electrode and a gas to prevent

oxidation.

3. Resistance welding relies on and to join metal sheets.

4. Proper safety measures include wearing -resistant clothing and using
gloves.

5. Laser welding and friction stir welding offer high and minimal

material
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10.

Choose the correct answer.

What is the primary function of welding machines?

a) Cutting metal into precise shapes

b) Fusing metal components using heat and pressure

¢) Polishing metal surfaces

Why is SMAW suitable for outdoor welding?

a) It uses a shielding gas to prevent oxidation.

b) Its flux-coated electrodes protect the weld from contamination.

¢) It produces the highest quality welds.

What makes TIG welding ideal for aerospace applications?

a) It is faster than MIG welding.

b) It requires less precision than other methods.

¢) It produces high-quality welds with superior control.

Which welding method is widely used in automotive mass production?

a) Shielded Metal Arc Welding

b) Spot Welding

¢) Gas Tungsten Arc Welding

What is a key benefit of laser welding?

a) It is the cheapest welding method.

b) It offers high accuracy with minimal material distortion.

c) It does not require protective gear.
Answer the following questions in your own words.
1 What are the main differences between SMAW, MIG, and TIG welding?
2 Why is resistance welding considered suitable for mass production?
3. How does automation improve welding processes?
4 What safety measures should welders take to minimize health risks?
5 Which welding method do you think is the most advanced, and why?
Translate the sentences into English.

1. 5l xouy BHKOpHCTOBYBaTH Iiei 3BaproBaidbHUi amapar. He mormu 6 Bu

MOSICHUTH, 1110 O3HAYAE e PeKUM?
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2. SIxi XapakTepUCTUKH POOJIATH 3BaproBaHHS O€3MEeUHININM, MIBUAIIAM 1
Jermum?

3. Husbke crioxuBaHHSI €HEprii Ta BHCOKa €(PEKTUBHICTH y)K€ Ba)KJIUB1 B
3BapIOBaHHI.

4. Jlo mepeBar 1pOro 3BaprOBaJbLHOTO amapaTa MOKHA BIJHECTH Maly Bary,
MaJIeHbKUU po3Mip, M(PPOBHI AUCIUICH 1 JIETKUH KOHTPOJIb YCIX ITapaMeTpiB.

5. YTpumyBaHHA 1Iii€i KHONKM OILIbIe TPbOX CEKYHJ BIAKPUBAE MEHIO
CEpBICHUX (PYHKITIH.

6. YTpuMyBaHHs I1i€l KHONKHU MOBepTae oOpaHy (YHKIIIO 10 HalallTyBaHb
BUPOOHHKA.

Topic 11. Weld Joints

1. Vocabulary.

across uepes, MoBeEpX
angle, corner KyT

butt CTHK

joint 3'eIHAHHS

from side to side 3 OOKy B OIK

groove BHIMKa, 01100, 11a3
lap MIEPEKPUTTSA, BHAXJIIECT
to overlap TIEPEKpUBATHU

plane TUTOIIHHY

pull TATHYTH

push IITOBXATU

spot TOYKa, IJIsIMa,
penetration TIPOHMKHEHHS

piece ILIMAaTOK

sheet JIACT, JINCTOBUM

to fill 3aII0BHIOBATU

filler 3aII0BHIOBAY

(to) place MiclLie, TOMIIIATH
bead BaJINK

single OJIMHOYHUH, OKpEMUHT
tee T-noni10Hui, TaBpOBUU
to fasten HPUKPIIIIIOBATH,

edge KpOMKa, Kpai, IpaHb
flat position HIDKHE TI0JI0KEHHS
overhead position CTENBOBE IOJI0KEHHS
air draft POTSAT

crack TpIIIMHA

hole OTBIp

to prevent 3a1mooiraTu

nozzle HacaJika, HAKOHEUHHK,
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2. Read and translate.
WELD JOINTS

The weld joint is where two or more metal parts are joined by welding. Welds
can be geometrically prepared in many different ways. The five basic types of weld
joints are the butt, corner, tee, lap, and edge. Other variations exist as well — for
example, double-V preparation joints are characterized by the two pieces of material,
each tapering to a single centre point at one-half their height. Single-U and double-U
preparation joints are also fairly common — instead of having straight edges like the
single-V and double-V preparation joints, they are curved, forming the shape of a U.
Lap joints are also commonly more than two pieces thick — depending on the
process used and the thickness of the material, many pieces can be welded together in
a lap joint geometry

A butt joint is used to join two members aligned in the same plane. This joint is
frequently used in plate, sheet metal, and pipe work. A joint of this type may be
either square or grooved.

Corner and tee joints are used to join two members located at right angles to
each other. In cross section, the corner joint forms an L-shape, and the tee joint has
the shape of the letter T. Various joint designs of both types have uses in many types
of metal structures.

A lap joint, as the name implies, is made by lapping one piece of metal over
another. This is one of the strongest types of joints available; however, for maximum
joint efficiency, you should overlap the metals a minimum of three times the
thickness of the thinnest member you are joining. Lap joints are commonly used with
torch brazing and spot welding applications.

An edge joint is used to join the edges of two or more members lying in the
same plane. In most cases, one of the members is flanged. While this type of joint has
some applications in platework, it is more frequently used in sheet metal work. An
edge joint should only be used for joining metals 1/4 inch or less in thickness that are
not subjected to heavy loads.

Often, particular joint designs are used exclusively or almost exclusively by certain
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welding processes. For example, resistance spot welding, laser beam welding, and
electron beam welding are most frequently performed on lap joints. However, some
welding methods, like shielded metal arc welding, are extremely versatile and can
weld virtually any type of joint. Additionally, some processes can be used to make
multipass welds, in which one weld is allowed to cool, and then another weld is
performed on top of it. This allows for the welding of thick sections arranged in a
single-V preparation joint, for example. The type of joint selected for any welding
job may materially affect the quality and strength of the weld; the cost of labour and
materials; the time and expense involved in preparing, jigging, and positioning the
work; and other factors of like importance.

The selection of the proper joint type depends on a number of factors, such as
joint thickness and material, desired physical properties in the finished joint, size of
the pieces being welded, accessibility of the joint, fit-up obtainable, available edge
preparation equipment, number of pieces to be welded, and specifications of
regulatory codes (if applicable).

3. Choose the correct answer.

1.  What is the main characteristic of a butt joint?
a) It forms a T-shape in cross-section.
b) It joins two members aligned in the same plane.
c) Itis only used in sheet metal work.

2. Which joint type is commonly used with torch brazing and spot
welding?
a) Edge joint
b) Tee joint
c) Lap joint

3. What is a key feature of a double-V preparation joint?
a) It has curved edges forming a U-shape.
b) It tapers to a single center point at one-half the height.

c) It overlaps one piece of metal over another.
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4. Which joint type should only be used for metals 1/4 inch or less in
thickness?
a) Butt joint
b) Edge joint
c¢) Corner joint

5. Why are multipass welds sometimes used?
a) To weld thick sections by allowing one weld to cool before adding another.
b) To make joints more flexible.
c¢) To avoid using shielding gas.

4. Complete the sentences with the correct words from the text:

1. A joint is used to join two members located at right angles to each
other.
2. Lap joints are considered strong, but for maximum efficiency, the metals should
overlap at least times the thickness of the thinnest member.
3. The joint is frequently used in sheet metal work, and one of the
members is usually flanged.
4. Resistance spot welding, laser beam welding, and electron beam welding are
most commonly performed on joints.
5. The selection of the proper joint type depends on factors such as joint :

material properties, and accessibility.

5. Decide whether the statements are true or false. If false, correct them.
1. Assingle-U preparation joint has straight edges like a single-V preparation joint.
2. Butt joints are primarily used for welding pipes, plates, and sheet metal.
3. An edge joint can be used for any metal thickness and load requirements.
4. The type of joint selected for a welding job can affect the strength, cost, and
preparation time.
5. Shielded metal arc welding is highly limited and can only weld specific types of

joints.
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6. Match the welding joint type with its description:

Joint Type Description
1. Butt joint ||a) One piece of metal overlaps another.
jzdi(rito et b) Joins edges of two or more members in the same plane.
3. Teejoint |ic) Forms an L-shape in cross-section.
4. Lap joint d) Members are aligned in the same plane and can be square or
grooved.
5. Edge joint |e) Forms a T-shape in cross-section.

7. Answer the following questions in your own words:

1.  Why s the lap joint considered one of the strongest welding joints?

What factors should be considered when selecting a welding joint type?

How does multipass welding improve the strength of a joint?

2
3
4.  Why do some joint designs work better with specific welding processes?
5

What are the differences between single-V, double-V, single-U, and

double-U preparation joints?

8. Rewrite the sentences using the given prompts without changing the

meaning:

1. An edge joint is mainly used in sheet metal work. (Rewrite using "primarily")

—

2. A lap joint is strong because it overlaps the pieces of metal. (Rewrite using

Shielded metal arc welding can weld almost any type of joint. (Rewrite using

"due to")

*’

3. Tee joints form a T-shape in cross-section. (Rewrite using "which")
*’

4,

"able to")

*’
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9. Fill in the blanks with the correct words from the box:

tapering, preparation, multipass, strength, accessibility, overlap, efficiency,
regulatory, edges, process

1. The joint should only be used for metals that are not subjected to

heavy loads.

2. The double-V preparation joint is characterized by two pieces of metal, each

to a center point.
3. To ensure the highest joint , materials should be overlapped at least

three times their thickness.

4, In some cases, welding requires welds to handle thick sections of
metal.

5. The type of joint selected may be influenced by codes that must be
followed.

10.Translate into Ukrainian.
1. 3BapHUl OB — II€ MICIIE, JIe 3'€IHYIOThCA JIB1 400 OLIbIlIe METAJIEBUX JICTAJICH.
2. [cHye m’ATh OCHOBHMX THWITIB 3BapHUX 3'€HaHb: CTHUK, KYyTOBE, TaBpOBE,
BHAITYCK 1 KpaiioBe.
3. CtuxkoBe 3'€eqHAHHS  BHUKOPUCTOBYETHhCS IS  3BapIOBaHHS  JIeTalieH,
PO3TAIIOBAHKMX B OJIHIM IIOITHHI.
4, TaBpose 3'eqHanHs Mae popmy sitepu "T" y monepedHoMy nepepisi.
5. JlamoBe 3'egHaHHS € OZHUM 13 HAWMILHININX, OCKUIBKA OOUH METaIe€BUMI
eJIEMEHT HAKJIaacThCA Ha 1HIINHA.
6. Jlessiki TUOW 3BaprOBaHHs, HANpUKIaJ TOYKOBE ab0 Ja3zepHe, HaWdacTiiie
BUKOPUCTOBYIOTHCS IS 3'€ THAHHS BHAITYCK.
7. KpaiioBe 3'eqHaHHSI peKOMEHAYETHCS AJI1 TOHKUX METAJIB, SIKi HE MiAJal0ThCs
BEJIMKUM HaBAaHTAKCHHSIM.
8. Bubip Ttumy 3'eqHaHHS BIUIMBA€E Ha MIIHICTH IIIBa, BAPTICTh 1 CKIIATHICTH
MiTOTOBKH JI€Tajlei.
9. Jlis 3BaproBaHHS TOBCTHX Je€Tajel MOXKYTh 3aCTOCOBYBATH OaraTolapoBi

IIBH.

52



10.  Jlesixi MeToau 3BaprOBaHHS, HAPUKIIAA PyYHE JYyrOBE 3BapIOBAHHSA, MIIXOASAThH

JUTS OUTBIIIOCTI THUITB 3'€ JHAHb.

Topic 12. IT in Welding and Cutting for the Welding Engineer
1. Vocabulary.

Welding and cutting processes | Ilpomecu 3BaproBaHHs Ta pi3aHHs

Information technology (IT) [Hdopmarriiitii TeXHOJIOTIi

Welding engineer [mxeHep-3BaprOBaIbLHUK

Specialized software CriertiaizoBaHe mporpamMHe 3a0e3meueHHs

Efficiency EdexTuBHICTH

Precision TounicTs

Safety besneka

Digital tools [{udpoBi iHCTpYMEHTH

Weld design [TpoexTyBaHHS 3BapHUX IIBIB

Robotic welding machine PobGoTu3oBanuii 3BaproBaIbHAN anapar

Welding quality SIKicTh 3BapIOBaHHS

CAD (Computer-Aided CAIIP (Cuctema aBTOMaTH30BaHOTO
Design) MIPOEKTYBAHHS)

3D model 3D-Mmozens

Metal structure MertaneBa KOHCTPYKIIisI

Welding technique 3BaproBaJIbHA TEXHOJIOTi51

Welding defect JledekT 3BaproBaHHs

: : . [Iporpamue 3abe3medeHHs 111 CUMYJISIIIT
Welding simulation software porp A v

3BapIOBAHH

Virtual environment BipryansHe cepenopuiie

Material waste Binxoau matepiany

Online database Omaitn 6a3a 1aHuX

Training video HaByainipHe Bineo

Cloud-based system XMmapHa cucrtema

Real-time access JlocTym y pexuMi peaibHOTO Yacy
mAagrt]?rr]T;ated CNC cutting ABTomatuzoBanuii Bepctar 13 UITY

CAM (Computer-Aided CAM (Cucrema aBTOMaTH30BaHOTO
Manufacturing) BUPOOHMIITBA)

High precision Bucoka TouHicTh

Cutting process [Tponec pizaHHs
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Error reduction 3MEHIIIEHHS TTOMUIOK
Environmentally friendly Exonoriuno 6e3neunuii

2. Read and translate.
IT in Welding and Cutting for the Welding Engineer — PC Programs and the
Internet

In modern welding and cutting processes, information technology plays an
important role. Welding engineers use specialized PC programs and the internet to
improve efficiency, precision, and safety in their work. These digital tools help with
designing welds, controlling robotic welding machines, and monitoring welding
quality.

One of the most common software types used in welding is CAD (Computer-
Aided Design) software. This allows engineers to create detailed 3D models of metal
structures before welding. Programs like AutoCAD, SolidWorks, and Inventor help
engineers test different welding techniques and predict possible defects before the
welding process starts.

Another essential tool is welding simulation software. These programs, such as
WeldSim and Simufact Welding, allow engineers to practice and optimize welding
parameters in a virtual environment. This reduces material waste and improves weld
quality.

The internet is also crucial for welding engineers. They can access online
welding databases, watch training videos, and participate in forums where
professionals discuss new technologies. Many companies use cloud-based systems to
store welding data and ensure that all engineers have real-time access to important
project information.

Automated CNC cutting machines also rely on software programs to cut metal
with high precision. Engineers program these machines using CAM (Computer-
Aided Manufacturing) software, such as Fusion 360 or Mastercam, to ensure accurate

and fast cutting processes.
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With advancements in IT, welding engineers can work more efficiently, reduce
errors, and improve safety. Technology continues to change the welding industry,
making processes faster, smarter, and more environmentally friendly.

3. Match each term with the correct definition.

1.  Welding engineer
CAD software
Robotic welding machine
Cloud-based system
Welding simulation software
Material waste
CNC cutting machine

Virtual environment

© ©o N o o~ WD

Real-time access
10.  Automated manufacturing

a). A system that allows users to store and share data over the internet.

b). A professional who specializes in metal joining technologies.

c). A digital space where engineers can test welding techniques without using

physical materials.

d). A program used for creating 3D models of structures before welding.

e). A device that performs welding tasks without direct human control.

f) Excess materials left after cutting or welding processes.

g). A system where engineers can access project information instantly.

h). A machine that follows programmed instructions to cut metal with high precision.

1). A program that allows users to test and optimize welding parameters in a digital

format.

j). A process where machines handle production tasks with minimal human input.

4. Complete the sentences using the correct words from the word bank.

precision, efficiency, welding quality, database, simulation, environmentally

friendly, defects, safety, automation, access
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1. Using CAD software improves by allowing engineers to design
accurate welding plans.

2.  The main goal of welding simulation software is to minimize
and optimize welding parameters.

3. Cloud-based systems provide engineers with real-time  to
Important project information.

4, Companies store welding data in a centralized _ to improve
workflow and information management.

5. Robots and CNC machines increase by reducing manual labor
and speeding up production.

6.  Advanced welding techniques help reduce material waste, making
processes more

7. Engineers use virtual _ to test different welding conditions before
applying them in real life.

8.  Automated machines improve workplace by minimizing human
exposure to hazardous conditions.

Q. Poorly planned welds can lead to structural _ | which may
compromise safety.

10. Improving __ inwelding ensures strong and durable metal joints.

5. Decide whether the statements are true or false based on the text.

1. CAD software is used only for designing electrical circuits.

2. Welding simulation software helps engineers optimize welding
parameters without using real materials.

3.  Cloud-based systems allow engineers to access project data from
anywhere.

4. CNC cutting machines require manual operation to ensure precision.

5. Online welding databases help engineers learn about the latest industry
trends.

6. The main purpose of automation in welding is to increase the amount of

manual work.
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7. Virtual simulations reduce material waste and improve weld accuracy.
8. Safety is not a major concern when working with welding technologies.
Q. CAM software is used for designing welding helmets.
10. Information technology is playing an increasingly important role in
modern welding.
6. Answer the following questions in complete sentences.
1. How does CAD software help engineers improve welding processes?
Why is welding simulation software important in the industry?
What are some benefits of using cloud-based systems in welding?
How do CNC cutting machines contribute to precision in metalworking?

Why is reducing material waste important in modern welding?

o ok w

How does automation improve efficiency and safety in welding?

7. In what ways can online databases and training videos support welding
professionals?

8.  What challenges might engineers face when using new welding
technologies?

Q. How does the integration of IT in welding impact the environment?

10.  What do you think the future of welding technology will look like?

7. Complete the sentences using the correct words from the text.
1. software is used to design 3D models of metal structures

before welding.

2. Engineers use to practice welding in a virtual environment.

3. systems allow welding engineers to access project data from
anywhere.

4. machines are programmed to cut metal with high precision.

5. software helps program automated cutting machines.

8. Rewrite the sentences using different structures while keeping the same
meaning.
1. CAD software helps engineers create detailed 3D  models.

Engineers use CAD software
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2. The internet is essential for welding engineers to learn about new technologies.

Welding engineers need
3. CNC cutting machines work with high precision.

High precision is achieved by
4, Cloud-based systems allow engineers to access welding data anytime.

Engineers can access welding data anytime

9. Translate into English.

1. [HdopmaliiitHi TEXHOJOTIT BIAIFPAIOTh BAXJIMBY POJIb Y CYYaCHUX
mpolecax 3BaprOBaHHS Ta pi3aHHS METAIy.

2. [HXEeHEepu-3BapIOBAIBHUKH BUKOPHUCTOBYIOTH creniagizoBaHi
KOMIT FOTE€pHI IPOrpamMu JJis MiIBUIIEHHS €)EKTUBHOCTI Ta OE3IMEKH.

3. [Iporpamu CAIIP 103BONSIOTH CTBOpIOBaTH JAeTalibHl  3D-monemi
MeTaJeBUX KOHCTPYKIIiH Mmepes MoYaTKOM 3BaprOBaHHS.

4, Take nporpamue 3abe3neuenss, sk AutoCAD 1 SolidWorks, nonmomarae
nepeadavynuT MOKIIUBI 1e(DEKTH 1€ 0 MOYaTKy poOOTH.

5. UMYJIAIIIHHI POrpaMu J1al0Th 3MOTY 1HXKEHEpaM TECTyBaTH MapaMeTpu
3BapIOBaHHS Yy BIpTyaIbHOMY CEPEIOBHUIIL.

6. Buxopucranas moaiOHOTO MPOTpaMHOTO 3a0€3MEUeHHs JloroMarae
3MEHIIUTH KUTBKICTh BIJIXO/I1B MaTepiaiy.

1. bazu ganux 1 HaBYaibHI BIEO B IHTEPHETI JIONOMAraroTh
3BaprOBaJIbHUKAM OCBOIOBATH HOBI TEXHOJIOTTII.

8. XMapHi cucTeMu 3a0e3MeuyroTh JOCTYI A0 BaXKIUBOI iH(popMalii npo
MPOEKTH B PEKUMI peabHOTO Yacy.

Q. ABtoMatuzoBani MammHA 3 YIIY BUKOPUCTOBYIOTH MpOTpamMHe
3a0e3MeyeHHs 1711 BACOKOTOYHOTO pi3aHHS METay.

10. 3aBasku Cy4acHMM TEXHOJOTISIM TPOIECH 3BapIOBaHHS CTalOTh

MIBUALIMME, PO3YMHIIIUMU Ta €KOJIOTTYHIIIUMHU.
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Topic 13. Revision test

Part 1. Choose the correct answer — A, B, C, or D.

1.  What is welding?
A) A process of cutting metal using lasers
B) A technique for joining metals by melting and fusing them
C) A method of painting metal surfaces
D) A way to polish and shape metals

2. Which of the following is a non-ferrous metal?
A) Iron
B) Steel
C) Aluminum
D) Cast iron

3. Which welding method is known for using a continuous wire
electrode and shielding gas?
A) TIG welding
B) Stick welding
C) MIG welding
D) Spot welding

4, In which welding process does a non-consumable tungsten electrode
generate heat to melt metal?
A) Shielded Metal Arc Welding (SMAW)
B) Gas Tungsten Arc Welding (GTAW) / TIG
C) Gas Metal Arc Welding (GMAW) / MIG
D) Oxy-fuel welding

5. Which fuel gas is commonly used in gas welding?
A) Hydrogen
B) Argon
C) Acetylene
D) Carbon dioxide
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6. What is the primary characteristic of arc welding?
A) It uses a high-temperature flame
B) It relies on an electric arc to generate heat
C) It only works on aluminum
D) It does not require any filler material
7. Which of the following is NOT a welding material?
A) Filler metal
B) Flux
C) Ceramic coating
D) Electrode
8.  Which of the following is an alternative welding method?
A) Gas welding
B) Arc welding
C) Laser welding
D) Oxy-acetylene welding
9.  Which safety precaution is necessary when welding?
A) Wearing cotton gloves
B) Keeping flammable materials nearby
C) Using a welding helmet and proper ventilation
D) Welding without protective clothing
10.  Which advanced welding machine is used in automated welding
systems?
A) Manual arc welder
B) Plasma cutting machine
C) Raobotic welding system
D) Handheld gas torch
Part 2. Complete the sentences using the correct word or phrase.

11. The most common types of weld joints are butt, corner, lap, edge, and
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12. IS a computer program used by welding engineers to design 3D
models of welded structures.
13.  In MIG welding, the shielding gas protects the molten metal from
14. The electrode in TIG welding does not melt but generates heat to
fuse the metal.
15. welding is commonly used in the automotive industry for joining
thin metal sheets with heat and pressure.
Part 3. Mark the sentences as True (T) or False (F).
16. Gas welding is mainly used for welding thick structural steel. ()
17. Plasma arc cutting is an example of an alternative welding technique. ()
18. A butt joint is when two metal pieces are placed side by side and welded along
the edge. ()
19.  Welding without proper safety measures can expose workers to harmful UV
radiation and toxic fumes. ()
20.  Cloud-based systems are used in welding to store and manage welding data. ()
Part 4. Match the words with their definitions.
21. TIG welding
22.  Flux
23.  Weld bead
24.  Fusion welding
25. Plasma cutting
26.  Welding helmet
27. Lap joint
28. Shielding gas
A) A welding technique that uses a tungsten electrode and shielding gas.
B) A chemical substance used to prevent oxidation during welding.
C) The result of a completed weld pass on a workpiece.
D) A welding process that melts base metals together to create a bond.
E) A process that uses a superheated ionized gas to cut metal.

F) Personal protective equipment that protects the welder’s eyes and face.
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G) A type of weld joint where one piece of metal overlaps another.

H) A gas used in MIG and TIG welding to protect the weld from contamination.

Part 5. Answer in complete sentences.

29. What is the difference between MIG and TIG welding?

30. Why is preheating sometimes necessary before welding?

31. How does IT help welding engineers improve their work?

32. What are some common welding defects, and how can they be
prevented?

33. What are the advantages of using robotic welding systems in
manufacturing?
Part 6. Fill in the missing words using the correct term.

34. A joint is created when two pieces of metal are joined at a
90-degree angle.

35. The process requires the use of an electric arc and a coated
electrode that provides shielding gas.

36. One of the most common safety hazards in welding is exposure to

, Which can cause lung damage.

37. welding is widely used in the aerospace and automotive
industries due to its precision and clean welds.

38. Welding engineers use software to create and test welding
plans before starting actual work.
Part 7. Read the descriptions and write the correct welding method.

39. This method uses a high-energy beam of concentrated light to melt and
join metals:

40. This welding process does not require filler material and is commonly
used for resistance welding:

41. In this process, a wire electrode is continuously fed through a nozzle,

and shielding gas protects the weld from contamination:
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42.  This welding type involves applying heat and pressure using a rotating
tool to create a solid-state weld:
43. A type of arc welding that uses a coated electrode, also known as stick
welding:
Part 8. Write an essay (120-150 words). Choose one topic.
44."Welding automation will replace manual welding in the future.”
45."Safety in welding is more important than speed and efficiency."

46."IT plays a key role in improving welding quality and precision.”
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Appendix

Application Definitions

English

YKpaiucbKa

AC welding

3BapIOBaHHs 3MIHHUM CTPYMOM

active flux

aKTUBHUU (IIroC

adhesive bonding

aaresiye 3’ €IHaHHI

air-acetylene welding

3BApPHOBAHHA HOBiTpﬂ-aHeTI/IHCHOM

alloy steel JeroBaHa CTallb
alternating current (AC) 3MIHHHHA CTPYM

arc blow BIJIXUJICHHS JTyTH

arc cutting IYTOBE pi3aHHs

arc length JOBKHHA JTyTH

arc stability CTaOUTBHICTD TyTH

arc voltage HaIpyra qyra
automatic welding ABTOMATHYHE 3BAPIOBAHHS
back weld 3BOPOTHHUH IIOB
backing strip T K/Ia{Ha [UIaCTHHA
base material OCHOBHHUH MaTepia
bead welding HAIJIaBJICHHS BajHKa
bend test BUTIPOOYBAHHS Ha 3THH
bevel angle KyT CKOCY

bonding strength

MILHICTD 3’ €THAHHS

burn-through

IPOKOT

carbon arc welding

BYT1JIbHO-TyTOBE 3BapPIOBAaHHS

chipping hammer

MOJIOTOK JJIs1 BUAAJICHHS HIJIAKY

cold welding

XOJIOJHEC 3BaprOBaHHA

complete joint penetration (CJP)

IIOBHUH IIpOBap IIBa

concave weld

YBITHYTHH 1I0B

constant current (CC)

HNOCTIHHUHN CTPyM

contact tip

KOHTAKTHUH HAKOHCYHUK

continuous weld

CYIIJIBHUM 110B

corner joint

KYTOBE 3'€ JTHAaHHS

crater

KpaTep (B KiHIII 3BapHOTO 111BA)

cutting torch

pi3aku (MaJbHUK JJIS Pi3aHHA)

defect-free weld

0e3neexkTHHi 0B

deposit rate

IHBI/II[KiCTL HaIlJIaBJICHHA
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English

YKpaiHcbKa

direct current (DC)

MOCTIHHUM CTpyM

distortion control

KOHTPOJIb Aehopmartii

double-welded joint

JIBOCTOPOHHE 3BApHE 3'€ THAHHS

ductile fracture

IJJACTUYHE PyVUHYBaHHS

duty cycle

POOOUNIA UK

electrode diameter

JlaMeTp eeKTpoja

electrode holder

TprUMad CIICKTpPOda

excessive penetration

HaJMIpHUI TpoBap

fabrication BUTOTOBJICHHS METAJIOKOHCTPYKITIH
fillet joint KyTOBHH ITIOB
flash welding 3BapIOBaHHSI OIUIABJICHHSIM

flux-cored wire

MOPOIIKOBUHM APIT

forge welding

KOBAJIbCBKC 3BAPIOBAHHA

fusion face MOBEPXHS PO3ILIABICHHS
gas diffusion auQy3is ra3y
gas lens ra3oBa JIiH3a

gas shielded arc welding

JyTOBE 3BapIOBAHHA B 3aXMCHOMY T'a3i

groove angle

KyT PO3KPHUTTS I1IBA

groove weld CTHUKOBHIA IIIOB

heat input BHECEHHS TeIuia

heat treatment TepMiuHa 00pOoOKa

hydrogen embrittlement BOJIHEBE OKPUXUYCHHS

inert gas IHEepTHUH Ta3

interpass temperature TeMIIepaTypa Mk IPOX01aMu

joint preparation

[IArOTOBKA 3’ €THAHHSA

keyhole welding

3BaprOBAaHHS 3 YTBOPEHHSM KIIFOUOBOT'O
OTBOPY

lack of fusion

HETIpoBap

laser beam welding (LBW)

JIa3CPHC 3BAPIOBAHHA

longitudinal weld

[MO30BKHIN IOB

mechanical properties

MEXaHI1YH1 BJIACTUBOCTI

metal transfer

NEPEHECEHHS] METATY

microcracking

MIKPOTPILIUHH

multi-pass welding

OaraToiapoBe 3BapIOBAHHS

nozzle

COILIIO
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English

YKpaiHcbKa

overhead welding

3BAPIOBAHHA Y CTCIbOBOMY TT0JIOKECHHI

partial joint penetration (PJP)

YaCTKOBUU MPOBap 1B

passivation

macuBaris

plasma arc welding

IJIa3MOBC 3BApPHOBAHHS

porosity HOPHUCTICTh I1IBA

post-weld heat treatment (PWHT) TepMiuHa 00pPOOKa IICIIs 3BapIOBAHHS
preheating MiJITpiB Mepe]l 3BapIOBaAHHIM

residual stresses 3aJTUIIKOB1 HAMIPYKEHHS

root pass KOPEHEBUM 1I0B

root opening

3a30P KOPCH IIBa

shielding gas flow rate

BUTparTa 3aXruCHOI'O razy

slag inclusion

BKIIFOYCHH:A HIJIAKY

spatter

PO30pU3KYBaHHS METAITY

stress relief heat treatment

TEPMOOOPOOKA JJIsl 3HATTS HANPYKEHb

submerged arc welding (SAW)

3BaprOBaHHs i1 (PIrOCOM

tack weld

IIpUXBaTKa

throat thickness

TOBIIMHA I'OPJIOBUHU IIBA

toe of weld

'sITKa I1Ba

torch angle

KYT Haxujly NaJbHUKA

transverse weld

MONIEPEYHHM 1IOB

ultrasonic testing (UT)

YIBTPa3BYKOBUM KOHTPOJIb

underbead cracking

TPILIUHY 1T IIBOM

welding fumes

3BapIOBaJIbHI JUMHU

welding parameters

napameTpu 3BapIOBAHHS

welding penetration

rMOVHA TTPOBapy

welding power source

3BAPIOBAJIBHE JPKCPECIIO ) KUBJICHHSA

welding procedure specification
(WPS)

crieru@ikallis 3BaproBaIbHOTO TIPOIIECY

welding torch

3BapIOBAIbHUN MAJBHUK

wire feed speed

MIBUKICTD MOAAYl IPOTY

workpiece clamp

3aTUCK AeTal
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EnexTponHe HaBYaJIbHE BUJIaHHA KOMOIHOBAHOTO BUKOPUCTAHHS
Mo’kHa BUKOPUCTOBYBATH B JIOKAJIbHOMY Ta MEPEKHOMY PEKUMI

JlyuyennoBa Ipuna CepriiBHa

IHO3EMHA MOBA
MNPO®ECIMHO-IIJIOBOTO CIIVIKYBAHSI.
AHTJIINCBKA MOBA

MeTtoan4H1 BKa31BKU
710 TIPOBEJICHHS CAMOCTIMHOT poOOTH
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