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BCTYII

Mertoro HaBuanbHO1 guctuiuiiak "llepeknan y ramy3i MeTanyprii, EKOHOMIKU 1
MEHEIKMEHTY" € TIpaBUJIbHE PO3YMIHHS M aJeKBaTHUH TMEpeKIa] HayKOBO-TEXHIYHHX
TEKCTIB, 1110 nepeadavyae BMIHHS aHANI3yBaTH HAsBHI y TEKCTI TpaMaTH4H1 KOHCTPYKIIT
Ta JEKCUYH1 0cOONMBOCTI. JlaHe HaBUYaJbHO-METOAWYHE BUAHHS BiNOBIIAE POOOUii
mporpaMi HaBYJIBHOI JUCHMIUTIHU 1 € TPOJOBXKEHHSIM KOMIUIEKCY MIAPYYHUKIB, SKi
CIOpsIMOBaHI Ha OUIbII TJIMOOKE OMNpAILIOBAHHS AaBTEHTUYHUX TEXHIYHUX TEKCTIB.
3anpomnoHOBaHUI Martepian BIANOBIAAE TMPUHIUIAM OCOOUCTICHO-30PIEHTOBAHOTO
MiIX0My 10 HaBYaHHSA. HaB4anmbHO-METOAWYHI PEKOMEHMAIlli, IO MPOMOHYIOThHCH,
CIPUATAMYTHh BIOCKOHAJICHHIO HABWYOK OIpAI[IOBaHHSA, KPUTUYHOTO aHaJi3y Ta
IHTepIIpeTyBaHHs (axoBOi JIITepaTypu aHTJINChKOI MOBOw. Ilepeknan TeKCTiB
JOTIOMOKe MalOyTHIM (paxiBIISIM Ha MPaAKTHII 3aCBOITH Pi3HI CTpaTerii mepekyiaay Ta
HABUYWTH IX aHATI3yBaTH MOBHI OJWMHMWII, Ta BU3HAYATH iXHIO B3aeMoit0. JIekcuuHi U
rpaMaTHYHI BIpPaBH, IO HAJAaHI MICIHS KOXKHOTO TEKCTY CIPUATUMYTH Kpamomy
3aCBOEHHIO CTYJCHTaMH TEPMIiHIB, pO3BHBATHME BMIHHA 3HAXOJIWUTH JIEKCHUYHI
BIJIMOBIHUKHM B TEKCTI, @ TAKOX Kpalle po3yMiTH 0a30B1 MOHATTS Ta MPOIIECH B Taly3i
MeTayprii, MCHE/HDKMEHTY Ta €KOHOMIKH.

3anpomnoHOBaHU MaTepiall CKJIaJa€ThCsl 3 OKPEMHUX TEKCTIB 3a TIEBHOIO
TEMaTHUKOI Ta PI3HOMAHITHUX TPEHYBAJIbHHX BIpaB. TeKCTOBHIl mMaTepial JO BIpaB
migiOpaHuii 3 aMEpHKAaHCBKUX Ta €BPOMEHCHKUX JpKepen. HapdambHO-MeTonWYHI
peKoMeHaIli JAOMOMOXYTh 1HAMBIAyaldi3yBaTH BHBYEHHS MOBH Ta IIJABUIIUTH

e(eKTUBHICTb KOHTPOJIIO 32 pOOOTOIO CTYACHTIB HA IPAKTUYHUX 3aHATTSX.



TEXT 1
The Steelmaking Industry

Steel is an alloy of iron usually containing less than 1% carbon. It is used most
frequently in the automotive and construction industries. Steel can be cast into bars,
strips, sheets, nails, spikes, wire, rods or pipes as needed by the intended user. Based on
statistics from The 1992 Census of Manufacturing, 1,118 steel manufacturing facilities
currently exist in the United States. Steel production is a $9.3-billion-dollar industry and
employs 241,000 people.

The process of steelmaking has undergone many changes in the 20th century
based on the political, social and technological atmosphere. In the 1950s and 1960s,
demand for high quality steel encouraged the steelmaking industry to produce large
quantities. Large, integrated steel mills with high capital costs and limited flexibility
were built in the U.S. Integrated steel plants produce steel by refining iron ore in several
steps and produce very high quality steel with well controlled chemical compositions to
meet all product quality requirements.

The energy crisis of the 1970s made thermal efficiency in steel mills a priority.
The furnaces used in integrated plants were very efficient; however, the common
production practices needed to be improved. The large integrated plants of the 1950s
and 1960s tended to produce steel in batches where iron ore was taken from start to
finish. This causes some equipment to be idle while other equipment was in use. To
help reduce energy use, continuous casting methods were developed. By keeping blast
furnaces continually feed with iron ore, heat is used more efficiently.

As environmental concerns have gained importance in the 1980s and 1990s,
regulations have become more stringent, again changing the steelmaking industry. In
1995, compliance with environmental requirements was estimated to make up 20-30%
of the capital costs in new steel plants. Competition has also increased during the period
due to decreasing markets and increasing foreign steel production plants. The
competition has forced steelmaking facilities to reduce expenses and increase quality.

To meet these changing needs, just-in-time technology has become more
prominent and integrated steel plants are being replaced with smaller plants, called
mini-mills that rely on steel scrap as a base material rather than ore. Mini-mills will
never completely replace integrated steel plants because they cannot maintain the tight
control over chemical composition, and thus cannot consistently produce high quality
steel. Mini-mills have a narrower production line and cannot produce the specialty
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products produced by integrated plants. Although technology continues to improve, in

the mid-1990s, mini-mills captured less than half of the quality steel market.
(From "Recent Developments in Ironmaking and Steelmaking™ by Chatterjee, A.)

1. Write 7 — 10 questions to the text that test its general understanding.
2. Find the English equivalents for the words and word-combinations in the text:

byniBenbHa TPOMUCIIOBICTh, BUPOOHHMYE OOJaJHAHHS, CIIOHYKAaTH; BHUTPATH
OCHOBHOT'O KariTaay; OYUIIEHHS 3aJ113HO1 PyJU; XIMIYHUNA CKJIaJl; BUMOTH IIOJI0 SKOCTI
NPOAYKTY; TapTisd, JO3yBaHHS, IPOJYKT, OTPUMAHUN TMICIAS OJIHIEI BUILUIABKH,
HETIPAIIOI0YHiA; MeTOJ Oe3MepepBHOTO JIUTTSA, JOTPUMAHHS BHMOT JTOBKLUIJIS;
000B‘s13K0Ba MOCTAaHOBA; KOHKYPEHIIiSl; BUTPATH; CTAJCIMBAPHUIA 3aBOJ;; BCTAHOBUTHU
KOPCTKUM KOHTPOJIb; Ha MOCTIMHINA OCHOBI; MOTOKOBA JIIHIS; CHEIIaIbHUN aCOPTUMEHT;
3aXOIUTH PUHOK.

3. Match pictures with the following products: a) strip, b) spike, c) bar, d) wire,

e) rods, f) nail, g) pipe, h) sheet, i) flanges, j) gears

8. 9.
4. Choose the terms from the following list of words and word combinations:
quality requirements; batches; bars; chemical composition; casting; mini-mill; blast
furnace; thermal efficiency; equipment; integrated plant; continuous casting; steel scrap,
technology, lance, vessel, fluxing agents, facility, lime, ingot, damage, heavy
machinery.



TEXT 2
Steel Production from Iron Ore

Steel production at an integrated steel plant involves three basic steps. First, the
heat source used to melt iron ore is produced. Next the iron ore is melted in a furnace.
Finally, the molten iron is processed to produce steel. These three steps can be done at
one facility; however, the fuel source is often purchased from off-site producers.

Cokemaking

Coke is a solid carbon fuel and carbon source used to melt and reduce iron ore.
Coke production begins with pulverized, bituminous coal. The coal is fed into a coke
oven which is sealed and heated to very high temperatures for 14 to 36 hours. Coke is
produced in batch processes, with multiple coke ovens operating simultaneously.

Heat is frequently transferred from one oven to another to reduce energy
requirements. After the coke is finished, it is moved to a quenching tower where it is
cooled with water spray. Once cooled, the coke is moved directly to an iron melting
furnace or into storage for future use.

Ironmaking

During ironmaking, iron ore, coke, heated air and limestone or other fluxes are
fed into a blast furnace. The heated air causes the coke combustion, which provides the
heat and carbon sources for iron production. Limestone or other fluxes may be added to
react with and remove the acidic impurities, called slag, from the molten iron. The
limestone-impurities mixtures float to the top of the molten iron and are skimmed off
after melting is complete.

Sintering products may also be added to the furnace. Sintering is a process in
which solid wastes are combined into a porous mass that can then be added to the blast
furnace. These wastes include iron ore fines, pollution control dust, coke breeze, water
treatment plant sludge, and flux. Sintering plants help reduce solid waste by combusting
waste products and capturing trace iron present in the mixture. Sintering plants are not
used at all steel production facilities.

Steelmaking with the Basic Oxide Furnace (BOF)

Molten iron from the blast furnace is sent to a basic oxide furnace, which is used
for the final refinement of the iron into steel. High purity oxygen is blown into the
furnace and combusts carbon and silicon in the molten iron. The basic oxide furnace is
fed with fluxes to remove any final impurities. Alloy materials may be added to enhance
the characteristics of the steel.



The resulting steel is most often cast into slabs, beams or billets. Further shaping
of the metal may be done at steel foundries, which re-melt the steel and pour it into

molds, or at rolling facilities, depending on the desired final shape.
(From "Recent Developments in Ironmaking and Steelmaking™ by Chatterjee, A.)

1. Write 7 — 10 questions to the text that test its general understanding.
2. Find the English equivalents for the words and word-combinations in the text:

Jlxepeno Tera; HKEpesio MajavBa; PO3ILUIABIIOBATH; 30BHIMIHIM MiJBIJ TEIUIa;
BYIJICIICBE MaJMBO; >KUPHE BYTULIA; 130JIFOBAaTH; IepepoOKa maTepiany MOpIisSaMHU;
OIHOYAaCHO, IraCWjibHa BCiKa, 3pOIIyBaHHA BOJOI0; YaBYHOILJIABHJIbHA Hi‘-I; CXOBHIIEC,
BallHSK; JIy’)KHI JOMIIIKM; TMiJHIMATUCS Ha TMIOBEPXHIO; 3HIMAaTH BEpXHIW MIap;
aryioMmepaitiiina padprka; KUICHEBUM KOHBEPTEP; OUMIIICHHS; JIIraTypa; BUIUBHUIIA.

3. Match the words (1) with the opposite meaning (11):

l. Integrated; heated; float; melt; purchase; solid; frequently; finally; added,;

remove; cause; basic; reduce; top.

1. Bottom; add; solidify; result in; rarely; liquid; distract; increase; initially;

sell; separate; advanced; sink; cooled.

4. Read and translate the following chemical terms. Explain the difference in

meaning:
Silica — silicon, magnesia — magnesium, alumina — aluminum; chromia — chromium.

5. Match types of steel with the proper chemical content and products:

Mild has about 1.5% carbon, it|is mainly used in bridges,

steel also contains the largest | ships, water pipes,
amounts of added elements | automobile bodies

Medium steel | has about 0.25% carbon Is mainly used in beams and

girders  for  skyscrapers,
gears, motors and pumps

Tool steel has about 0.5% carbon IS mainly used in eating
utensils and exterior walls of
buildings

Stainless steel | has 0.15% carbon content + | is mainly used for cutting
about18% chromium + 8- | and drilling machine tools
10% nickel




TEXT 3
The types of metal forming

A lot of metal working processes have been developed for certain applications.
They can be divided into five broad groups: rolling; extrusion; drawing; forging; sheet-
metal forming.

One of the most widely used bulk metal forming processes, where metal is
deformed plastically by flowing between two rollers, rotating in opposite directions is
called rolling. Plastic deformation reduces the initial thickness of the workpiece to a
predefined final thickness, and the gap between the two rotating rolls, which is less than
the initial thickness, determines the final thickness. During rolling, velocity of the
workpiece increases as material flow rate remains same all throughout the deformation.
The main manufactured products include bloom, billet, slab, plate, strip, sheet, etc.

Cross wedge rolling, or briefly cross rolling, is a forming operation using wedge-
shaped tools. Billets with a circular cross-section are placed between the two tool halves
which are working in opposite directions. The tools contain the negative contour of the
final workpiece shape. The radial penetration of the wedges into the billet is followed
by the redistribution of the material in the axial direction. This causes a reduction of the
initial diameter. Alloys especially suitable for cross rolling include materials with high
ductility and high necking capacity. The main manufactured products include
intermediate shapes with accurately defined mass distribution. They can be made for
final machining, or they can be left without further processing. The cross rolling process
ensures high surface quality, constant processing allowances and low tolerances

Helical rolling is a remarkably effective technique for producing axisymmetric
parts such as ball studs. In this process, balls are formed by two rolls positioned askew
relative to the axis of the billet (cylindrical rod). The roll faces have helically wound
flanges, which periodically cut into the workpiece, confining in the roll pass a material
volume that is equal to the volume of the ball being formed. A correct position of the
billet between the rolls is maintained by guides that close the roll pass on the two other
sides [12].

The process in which metals are formed and shaped using compressive forces is
called metal forging. It is one of the oldest and most significant metallurgical processes.
There distinguish the open die and the closed die forging.

In open die forging, heated metal parts are shaped between a top die attached to a
ram and a bottom die attached to a bolster, anvil, or hammer. With open die forging the
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metal is never completely confined or restrained in the dies. This process is used to
produce larger, simpler-shaped parts such as bars, rings, and hollows.

Closed die forging is a process in which dies (called tooling) that contain a precut
profile of the desired part move towards each other and cover the workpiece in whole or
in part. The heated raw material, which is approximately the shape or size of the final
forged part, is placed in the bottom die. Commonly referred to as closed-die forging,
impression-die forging of steel, aluminum, titanium and other alloys can produce a
variety of 3-D shapes that range in weight from mere ounces up to more than 25 tons.
Because metal flow is restricted by the die contours, this process can yield more
complex shapes and closer tolerances than open-die forging processes. Additional
flexibility in forming both symmetrical and non-symmetrical shapes comes from
various pre-forming operations (sometimes bending) prior to forging in finisher dies.

A manufacturing process that forms metal work stock by reducing its cross-
section is called drawing. Drawbenches and drawing machines reduce the size of sheet
metal, bars, wire, and tubes by pulling and stretching the metal through a mold, die or
smaller cross sectional area. Dies must be very hard so they tend to be made from steel
or chilled cast iron. However, tungsten carbide and even diamond are increasingly used
because of their greater ability to retain shape. A complete drawing apparatus may
include up to twelve dies in a series sequence. The process is typically performed cold,
which is done to ensure accurate tolerances, better grain structure and surface finish, as
well as improved material properties. Ductile or malleable materials, such as steel,
stainless steel, copper, and nickel are usually formed

A process that involves pushing material through a die or mould in order to create
a shape or cross-sectional profile is called extrusion. A bar or metal is forced from an
enclosed cavity via a die orifice by a compressive force applied by a ram. Since there
are no tensile forces (like in drawing), high deformations are possible without the risk of
fracture of the extruded material. The extruded articles of both simple and complex
shapes are very versatile and have the desired, reduced cross-sectional area, with a good
surface finish so that further machining is not needed. This process can be used with
both metals and plastics to create parts with an even wall thickness or profile. Extrusion
products include rods and tubes with varying degrees of complexity in cross section,
aluminum cans, collapsible tubes and gear blanks.

An incredibly versatile and efficient manufacturing process used to convert flat
metal sheets or coils into precisely shaped and intricate parts is called metal stamping.
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This process offers low costs and higher lead times both for short and long production
runs while keeping consistent quality, dimensional accuracy, and repeatability of the
manufactured parts. Stamping can include a number of metal forming techniques, such
as punching, using a machine press or stamping press, blanking (cutting out the desired
shape), embossing, bending (creating angles or curves), flanging, coining (adding fine
details) and punching (making holes or cutouts), to name a few [2]. This could be a
single stage operation where every stroke of the press produces the desired form on the
sheet metal part, or could occur through a series of stages. The process is usually carried
out on sheet metal, but can also be used on other materials, such as polystyrene. The
stamped products include body panels, brackets, chassis parts, engine mounts,
suspension components, aircraft structural parts, fittings, connectors, terminals, heat
sinks, shielding components, panels, enclosures, handles, surgical instruments,
orthopedic implants, fasteners, hinges, and cladding panels to name a few [12].

1. Write 7 — 10 questions to the text that test its general understanding
2. Find the English equivalents for the words and word-combinations given
below:

[Ipouiec 00poOKM MeTaiB THUCKOM; MOMEpPEYHE BAIBLIIOBAHHS; MOMEPEYHO-TBUHTOBE
BaJIbI[IOBaHHS; poOoYa MOBEPXHS BajKa; KaiiOp; 3aroTOBKA; MIBUIKICTb; IIBUAKICTH
NOTOKY; KpYIJIMH TMONEpeYHuid Tepepi3; B HANPsIMKY OCl; CIUIaBH, WO JIETKO
1e(OpMyIOThCS; 3MEHIIEHHS IUIOIIMHM TONEPEeYHOro Iepepidy; 4YUCToBa 0OpOOKa;
TOYHHM PO3MOAUI MacHu; Tojaibia oO0poOKa; BHCOKAa SIKICTh MOBEPXHEBOTO IIapYy;
OPUITYCKH; TOYHI JOMYCKH;,; CHMETPHYHI JeTajil; BaJKH pPO3TALIOBaHI IMiJ KYyTOM,
BIJIHOCHO JI0 OC1 3arOTOBKHM; HampsIMHA; 1e(GopMyrodl HaBaHTa)XCHHS;, BIJIbHE KyBaHHS,
KyBaHHS B IITaMIIaX; BEpXHS IMOJIOBMHA INTaMmMma, MpPUKpiIUieHa a0 0abu MosoTa
(Tmop1iHs, MITOKA); HWKHS IOJIOBUHA INTaMIa, MPUKpIIUIeHa a0 ImadoTa (KoBajyia,
CTaHWHU) MOJIOTA; THYTTS;, BOJIOYIHHS; BOJIOKA (BOJIOUYMIIbHA JOMIKA); 30epiratu Gopmy;
CTPYKTypa 3€pHa; TMPOJABIIOBAHHSI MaTepialy Kpi3b MATPHUIIO; MOPOKHUHA;
PIBHOMIPHICTh TOBIIMHU CTIHKA BUPOOY; OpMyBaHHsI MiJ THCKOM; HE3MIHHA SIKICTh;
TOYHICTh PO3MIpPIB; INTAMIyBaHHS; IpECyBaHHsS; KapOyBaHHS; THYTTS JIMCTOBOIO
MeTaly; KapOyBaHHS MOHET; MPOIIMBAHHS; CEKIIli KOPIyCy; KPIMUIbHI JeTaji; aAeTai
maci; mapoBl OMOPH; MiJABICKa aBTOMOOUIS;, AeTali Ijs aBia OyJaiBHHUITBA; (DITHHTH;
MyQTH; Kiema (3aTHUCKad); OXOJIO/KYIoda IJIMTA; 3aXMCHI JAeTail; JIMCTH OOIIMBKH;
KOXKYXH; PYKIB’s; XIpypriuHi 1HCTPYMEHTH; OPTOIEIUYHI IMIUIAHTATH; 3aKUM; 3aBICH
(meTui); HaILJIaBJICHHS.
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3. Match pictures with the following products: a) billet; b) structural steel
shapes; c) ball studs; d) complex shapes; €) non-symmetrical shapes; f) collapsible tube;
g) gear blanks; h) coils

é}@@f@ma
@E—W‘(}uw

4 Complete each sentence with the words in the box. Change the form of it if
necessary. Some words can be used more than once. Translate the sentences.

Alloy aluminum beam belt  cantilever component copper
ductile elastic flexible parallel plastic stiff rubber
sheet steel

1. An Is a mixture of metals AIZnMgCu is used in airplane wings.

2. The tracks of a railway line must be :

3. A hammer has only two : the handle and the head.

4. The parking places are shaded by a roof.

5. Water pipe are often made of because the metal does not oxidize

In contact with water.

6. The roof is supported by several steel :

7. Some modern guns are made from strong which means they do
not show up on airport X-ray machines.

8. A spring needs to be made from a and material.

9. Steel is strong and , but corrodes easily through rusting.

10. Knowledge of tensile stress, limits, and the resistance of materials
to creep and fatigue are of basic importance in engineering.

11.To make the roof of an automobile from a flat , the edges are gripped
and the pieces pulled in tension over a lower die.

12. A IS a supported at one end and carrying a load at
the other end or supported along the unsupported portion.

13. A conveyor Is adapted to carry a load between two points.

12



TEXT 4
Hot metal forming

Hot forming process is used very frequently for casting of industrial products and
parts. A crude estimate for a hot working temperature T for a particular metal or alloy is
that it must be greater than 0.6 Tm (where Tm is the melting point in degrees Kelvin). In
this process, heat is applied to soften the piece of metal. Then some form of pressure is
used to alter the shape of the metal. The lower bound for the hot working temperature
varies for different metals, depending on factors such as purity and solute content. Thus,
a highly pure metal will undergo recovery and recrystallization at a particular hot
working temperature more readily than an alloyed metal. During hot working the porous
cast structure, often with a low mechanical strength, is converted to a wrought structure
with finer grains, enhanced ductility and reduced porosity. The hot forming process can
form a variety of complex parts and hold relatively tight tolerances [13, 8].

Parts produced by hot forming are characterized by high strength, complex shapes
and reduced springback effects [7].

Hot forming processes include hot rolling, hot forging and hot extrusion.

e Hot rolling involves passing heated slabs of metal through rollers to reduce the
size of the bar or slab. This process is performed at a hot rolling mill to create a
longer thinner product and is utilized on products that do not normally require
exact tolerances.

e Hot forging is the process of deforming metal at high temperatures with any press
or hammer. It is used to manufacture small and precise parts as well as a variety
of long product shapes.

e Hot extrusion is the process of pushing a hot steel blank or workpiece through a
die of a desired cross-section, that will reduce the cross section of the extruded
piece. The extruded piece will have the same cross-section or shape throughout
the whole piece and will contain an elongated grain structure [8].

1. Write 7 — 10 questions to the text that test its general understanding
2. Find the English equivalents for the words and word-combinations given
below:

[IpomuciioBi ToBapu 1 AeTali; MpUOIN3HI MIPAXyHKHU; 3MIHIOBATH; HUXKHS MEXKa; CKJIaJl

PO3UHNHY, Bi,Z[HOBJ'ICHH}I MCTAaly, }KOpCTKi JOIIYCKHU, 3aJICKATHU Bi,[[; IMIOKpalmcHa KOBKiCTB;
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CKJaaHI (OpMH; BUMAratu; MPOXOJUTH BIJHOBJICHHS; TOYHI Je€Tani; ApiOHa (pakiis
3epHa; BaJIOK; BUKOPUCTOBYBATH, 3aCTOCOBYBATHCH; CTaJieBa 3ar0TOBKA.
3.Match the terms with their definitions:

Springback effect | a) occurs when the material tries to return to its original shape
Grain b) a finished shape is produced in molds where it solidifies
Wrought structure | c) irregular crystals in the crystalline structure of a metal

Cast structure d) a finished shape has been heated and worked with tools
Cross-section e) a measure of the void spaces in the material

Porosity f) a straight cut through something

4. Match the products with processes:

hot rolling aircraft engines; joints; pipeline fittings; valves; flanges

hot forging hollow sections; products with several hollow cavities; electrical
wires; tubes; bars

hot extrusion angles; beams; channels; plates; pressure vessels; racking

5. Complete each sentence with the words in the box. Change the form of it if
necessary. Some words can be used more than once. Translate the sentences.

Reduces  forging technique waste yield force surface
distinguish tensile strength below annealing
Except hot metal forming there (1) warm and cold metal forming. Cold
forming is a (2) used to shape metal materials at near room temperature. If
the rolling is finished cold, the (3) will be smoother and the product stronger.
Cold forming (4) the amount of time and materials needed to produce
high-quality metal parts. When compared to high-heat formation methods, cold formed
products are harder, produce grater (5) , Teature higher (6) . This

process maximizes material usage and significantly reduces production (7)
Warm working is carried out above the temperature range of cold working, but
(8) the recrystallization temperature of the metal. This process reduces the
9) required to perform the operation as well as the amount of (10)
of the material. The unique combination of high pressure and relatively low
temperature provides a cost efficient forming process for alloys like titanium and
magnesium.
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TEXTS
Types of rolling mills

At its most basic principle, a rolling mill is a machine that reduces the thickness
of a metal without sacrificing any of the material — meaning material is always
displaced and never lost. By design and function, rolling mills do not generate scrap.
Roll stands, holding pairs of rolls, are grouped together into rolling mills that can
quickly process metal, typically steel, into products such as structural steel (I-beams,
angle stock, channel stock, and so on), bar stock, and rails. Rolling mills can be
designed with specialty tooling to impart patterns on the material — this is known as an
embossed mill. Additionally, grooved mills can be used to reduce round and bar stock
by reducing the overall area of the material but maintaining the shape. There are many
different types of rolling mills that can be used for various rolling applications:

. Breakdown rolling of either straight lengths or coil to coil

« Finish rolling of tight tolerance thin gauge stock — commonly a 4-high mill or
cluster mill

« Powder metallurgy rolling utilizing a horizontal mill — designed for plastics and
battery industries

« Bonding of dissimilar metals

« Camber correction of Bl-metal strips after Electron-beam welding

« Grooved rolls for rod rolling — square or circular sections

« Embossed rolls can be used for pattern rolling

« Laboratory rolling mills can be used for research and development [2]

Metal processing machinery includes:

Two high rolling mill consists of two rolls rotating in opposite directions. They
typically have larger diameter work rolls that are positioned with actuators. This type of
mill can be either reversing or non-reversing. In non-reversing mill rolls rotate only in
one direction, and the slab always moves from entry to exit side. In reversing mill
direction of roll rotation is reversed, after each pass, so that the slab can be passed
through in both directions. This permits a continuous reduction to be made through the
same pairs of rolls.

Rolling mill consisting of three rolls is known as three high rolling mill. It is
typically used for performing multiple reduction passes by wrapping material around
the center mill roll and performing another reduction on the opposite mill roll pair. Such
mills can also be used with varying mill roll sizes to induce the specific percentage of
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reduction of material on a single side of a work piece. This can be beneficial for cladded
materials or for conditioning a single side of strip.

Four-high rolling mills can be put in tandem with two or more close-coupled
stands where the reduction is achieved by the inter-stand tension(s) and the compressive
force between the work rolls. Two work rolls can be large in diameter which allows
large spindles or universals or flex couplings to transfer substantial torque into the work
roll. They can also be equipped with dual motor drives so that one work roll can be
ground a little different in diameter than the opposing work roll. This type of mill is
very common for steel, aluminum, copper and any high production rolling.

Cluster rolling mill is a special type of four-high rolling mill in which each of the

two working rolls is backed up by two or more of the larger backup rolls which are able
to roll hard materials. Hard materials including stainless steels, titanium alloys and
nickel alloys may be rolled in these mills.
With a continuous rolling mill the same amount of material passes through each stand in
a given period of time using a series of rolling mills. If the cross section is reduced, the
speed must be increased proportionally. The speed of each set of rolls is synchronized
so that the input speed of each stand is equal to the output speed of the preceding stand.
The uni-coiler and wind up reel not only feed the stock into the roll but also provide
back tension from front tension to the strip.

Planetary rolling mill consists of a pair of heavy backing rolls surrounded by a
large number of small planetary rolls. The main feature of this mill is that it hot-reduces
a slab to coiled strip in a single pass. The operation requires feed rolls to introduce the
slab into the mill and a pair of planishing rolls on the exit to improve the surface finish

6l

?

1. Find the English equivalents for the word-combinations given below:

[IpokaTHUi CTaH; KIiTh MPOKATHOTO CTaHy, KOHCTPYKIIIfHA CTallb; ABOTAaBP;
KYTHUK; IIBeJIep; mTada; peku; ¢ppesa; 00)KuM (YOpHOBA MPOKATKA); PYJIOH CMYTOBOTO
MeTalla; YMCTOBA MPOKATKA; JIMCTOBUH MeTal 3 MajJMMH JOIyCKaMU; TPYMOBHH CTaH,
OimMeTaneBa IUIACTHHA; €JIEKTPOHHO-IPOMEHEBE 3BAapIOBAHHS; BUIIPABJICHHS BUTHHIB,
KamOpoBaH1 BaJK{; MPOKAaT MpPYTiB; poOOUYMi BajOK; MPUBIJA; PEBEPCHUBHUN CTaH;
Marepiaiy sl 3A1MCHEHHS HallaBiieHHs; po3Tar ((i3uuyHa cuia); cuia CTHUCHEHHS,
MOUHASTs (3’ €IHYIOUUN Baj); npyxHa MydTa; 0O0epTaIbHUN MOMEHT; MOTOPHHM
NPUBII;, TPYMOBUN TPOKATHUI CTaH; OMOPHI BAJKW, Oe3MEpepBHUN MPOKATHHUHA CTaH

KJIITh; PO3MOTYBau; HAMOTYBay; MJIAHETAPHUN POKATHUH CTaH; PYJOHHA CMYTa.
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TEXT 6
The Science of Economics

Economics is the social science that studies the production, distribution, and
consumption of goods and services. The term economics comes from the Greek and
means “rules of the household”. A definition that captures much of modern economics
Is that of Lionel Robbins in a 1932 essay: “the science which studies human behaviour
as a relationship between ends and scarce means which have alternative uses.” Scarcity
means that available resources are insufficient to satisfy all wants and needs. If there is
absence of scarcity and alternative uses of available resources, there is no economic
problem. Thus the defined subject involves the study of choices as they are affected by
incentives and resources.

Areas of economics may be divided or classified into various types, including:

* microeconomics and macroeconomics;

* positive economics (“what is") and normative economics (“what ought to be");

 mainstream economics and heterodox economics;

» fields and broader categories within economics. E.g., international economics,
development and growth economics, financial economics, managerial economics,
agricultural economics, environmental economics, etc.

One of the uses of economics is to explain how economies, as economic systems,
work and what the relations are between economic players (agents) in the larger society.
Methods of economic analysis have been increasingly applied to fields that involve
people making choices in a social context, such as crime, education, the family, health,
law, politics, religion, social institutions, and war.

Although discussions about production and distribution have a long history,
economics in its modern sense as a separate discipline is conventionally dated from the
publication of Adam Smith's The Wealth of Nations in 1776. In this work, he describes
the subject in these practical and exacting terms: “Political economy, considered as a
branch of the science of a statesman or legislator, proposes two distinct objects: first, to
supply a plentiful revenue or product for the people, or, more properly, to enable them
to provide such a revenue or subsistence for themselves; and secondly, to supply the
state or commonwealth with a revenue sufficient for the public services. It proposes to
enrich both the people and the sovereign.”

Smith referred to the subject as political economy, but that term has been replaced
in general usage to classical economics.
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Smith notably discusses the benefits of the division of labor as well as the subject
of resource allocation. Just how individuals can best apply their own labor or any other
resource is a central subject in the first book of the series. Smith claimed that an
individual would invest a resource, for example, land or labor, so as to earn the highest
possible return on it. Consequently, all uses of the resource must yield an equal rate of
return (adjusted for the relative riskiness of each enterprise). Otherwise reallocation
would result. This idea, wrote George Stigler, is the central proposition of economic
theory. French economist Turgot had made the same point in 1766.

S 1. Write questions to the following answers:

The relation between economic players (agents) in the larger society.
2. Match the English words and word-combinations with their definitions:

1 |Loan a) Extra money that you are paid

3 | Income b) Money you get from working or from investing money

4 | Profit c) An amount of money that you borrow

5 | Bonus d) Money you make from selling something

6 | Tax e) Pre-payment

7 | Fee f) Money you pay to a professional or institution for their
work

8 | Fare g) Money you have to pay to the government

9 |Bill h) Money you pay for a journey

10 | Deposit 1) Money you owe someone for goods or services you
received

11 | Revenue J) Profit on money that you have invested

12 | Return k) Income from business activities or taxes
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TEXT 7
The Theory of Supply and Demand

The theory of demand and supply is an organizing principle to explain prices and
guantities of goods sold and changes thereof in a market economy. In microeconomic
theory, it refers to price and output determination in a perfectly competitive market.
This has served as a building block for modeling other market structures and for other
theoretical approaches.

For a given market of a commodity, demand shows the quantity that all
prospective buyers would be prepared to purchase at each unit price of the good.
Demand theory describes individual consumers as "rationally” choosing the most
preferred quantity of each good, given income, prices, tastes, etc. A term for this is
constrained utility maximization (with income as the "constraint” on demand). Here,
utility refers to the (hypothesized) preference relation for individual consumers. Utility
and income are then used to model hypothesized properties about the effect of a price
change on the quantity demanded. The law of demand states that, in general, price and
guantity demanded in a given market are inversely related. In other words, the higher
the price of a product, the less of it people would be able and willing to buy it (other
things unchanged). As the price of a commodity rises, overall purchasing power
decreases (the income effect) and consumers move toward relatively less expensive
goods (the substitution effect). Other factors can also affect demand; for example, an
increase in income will shift the demand curve outward relative to the origin.

Supply is the relation between the price of a good and the quantity available for
sale from suppliers (such as producers) at that price. Producers are hypothesized to be
profit-maximizers, meaning that they attempt to produce the amount of goods that will
bring them the highest profit. That is, the higher the price at which the good can be sold,
the more of it producers will supply. The higher price makes it profitable to increase
production. At a price below equilibrium, there is a shortage of quantity supplied
compared to quantity demanded. This pulls the price up. At a price above equilibrium,
there is a surplus of quantity supplied compared to quantity demanded. This pushes the
price down. The model of supply and demand predicts that for a given supply and
demand curve, price and quantity will stabilize at the price that makes quantity supplied
equal to quantity demanded. This is market equilibrium.

Demand and supply can also be used to model the distribution of income to the
factors of production, including labour and capital, through factor markets. In a labour
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market for example, the quantity of labour employed and the price of labour (the wage
rate) are modeled as set by the demand for labour (from business firms etc. for
production) and supply of labour (from workers).

Demand and supply are used to explain the behavior of perfectly competitive
markets, but their usefulness as a standard of performance extends to any type of
market. Demand and supply can also be generalized to explain macroeconomic
variables in a market economy, for example, quantity of total output and the general
price level.

? 1. Write 7 — 10 questions to the text that test its general understanding.

2. Find the English equivalents for the words and word-combinations given

below. Use them in the sentences of your own:

BignocHo, 3arajibHe BUPOOHHUIITBO, 3MiHa L1HH, KIJIBKICTb,
KOHKYPEHTOCTIPOMOHIM PHUHOK, KOPUCHICTh, MAaKpPOEKOHOMIUHI 3MiHHI, TONUT (HA),
nocTavyajabHUK, IIpaleBIallTyBaHHs, IPUOYTOK, pUHKOBA €KOHOMIKA, PIBEHb 3apO0ITHOI
IJIaTHI, pIBEHbB I11H, CIIOKMBAY, TEOPETUYHI MiAXOU, TOBAp, TOBAPU-3aMICHUKH, SKICTb,
Opy I1HIIMX pPIBHUX YyMOBax, PHHKOBA pIBHOBara, IMPOMO3UIlisA, KyIyBaTH, YOMY
BIJIJIAIOTH TIEpEBary.

3. Explain the difference between the words and word-combinations:

Utility/usefulness;  supply/demand; quality/quantity; income/capital/profit;
theory/law; model/structure; supplier/producer; wage/salary; to purchase/to sell.

4. Match whether these statements are true (T) or false (F). Explain your answer.

A. When people give money for particular goods, they indicate that a demand
exists.

Money is usually valuable in itself.

People do not usually have everything they want.

Basic needs come before luxuries.

Our decisions on how to use our money show what we need most and what we

moow

are willing to do without.
F. Demand for essential commodities is always elastic.
5. Find the words with the opposite meaning in the text:
Constant, pull, misbalance, excess, straight line, cheap, increase, fall, collective,
seller, input, purchase; glut in the market, accumulation,
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TEXT 8
Interpipe Group

Interpipe is a Dnipro-based company that is among the world’s top ten producers
of seamless pipes and is the third largest producer of solid rolled railway wheels. For
last six to eight years its total investments in new steel production, modernization of
pipe and railway wheel facilities exceeded $1 billion. To be successful in the
international markets our company had to bridge multiple gaps — the technology gap,
the quality management gap and the perception gap. Nowadays we supply products up
to 80 countries of the world, in all main markets of steel consumption, except for Japan
and China.

Interpipe has already entered certain premium niches in the global pipe market,
such as high-level gas-tightness connections for the oil and gas industry in the Middle
East and the US. In addition, we develop and supply new steel pipes for customers in
mechanical engineering and construction in Europe. we are intensifying cooperation
with European, Turkish, and Indian railway companies. These markets are more
competitive and have lower capacity, but Interpipe is able to work in premium niches,
such as wheels for high-speed passenger trains. Our diversification has mitigated risks
and made us resilient. This diversification is not only geographical but also industrial.
We are in the railway industry producing wheels, axles and wheelsets. We are in the
energy industry with our pipes. We are also in the construction industry. Every third
building in Dubai has our pipes inside of them. The airport, the metro, they’re all built
using our pipes.

We have a positive dynamic. In the second half of 2018 we reached our target
capacity utilization of 500,000 tons of steel, in 2019 our output was one million tons
throughout the year. We want to stay at this level even though plant capacity is slightly
bigger. However, there are a lot of challenges. Every country and every block is trying
to limit access to its markets. Ten years ago everyone was talking about globalization,
and now we see a bit of withdrawal. The steel industry, like the oil industry, is global.
The majority of iron ore is located in just a few regions in the world — Ukraine,
Australia, Brazil. It is better to produce steel where iron ore is located because you don’t
want to move a lot of low value-added product around the world — it’s too costly,
inefficient and bad for the environment. There is oil in Saudi Arabia and in Texas, and
people buy it from the big suppliers. The situation in the steel industry is different. You
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rarely hear of someone introducing quotas or duties on oil imports, but it’s always the
case with steel.

After the war, a certain issue will arise very acutely. It is a fundamental
modernization of production facilities. Without this, the future of Ukrainian steel
industry seems to be problematic. Europe won’t make exceptions for our products if we
do not modernize facilities in accordance with modern environmental requirements.

(From Interpipe official website)

1. Write questions to the following answers:

If we do not modernize facilities

2. Fill in the gaps in the following sentences with the words from the text:
a)  Zirconium dioxide is also used as the electrolyte in
electrochromic devices.
b)  Central planners allocated approximately one-third of the national output into
capital :
C) The total hardness of water should not seven milligrams per liter.

d)  Iwantto help you the gap between creativity and business.

e) In this description there is a large :

f) He has his own in the literary world and personal style.

g)  Our benefits are salary rates, continuous job, bonus, different
training programs for Company employees.

h)  But this multipolar also generates instability.

) Some units provide strict time limits to respond to a
), The plan should take into account your specific company and its

3. Make a list of questions you would like to ask the President of Interplpe
Group.
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