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IMpeaucaosue

Meroandeckue ykazanus «Metalworking tools» pa3zpabotansl B
COOTBETCTBUM ¢ pabouedl mporpamMMoi HampaBieHHUS TOIATOTOBKHU
151900.62 «KOHCTPYKTOPCKO-TEXHOJIOTUIYECKOE obOecrieyeHue
MaIlIMHOCTPOUTENBHBIX ~ MPOU3BOJACTB» UM  MPEIHAa3HAYEHBI IS
ayIUTOPHOM pabOThI CTYIGHTOB OYHOU (hOpMBI OOyUCHHUS.

[lenp paHHBIX METOAUYECKUX YKA3aHUU — JanpHEeuee
pa3BUTHE YMEHUIN U HABBIKOB BJIQJICHUS aHTJIMHCKHUM SI3BIKOM JIJISI €TO
AKTUBHOTO MIPUMEHEHHS B MPOGHECCUOHATILHOM OOIICHUH.

B coorBerctBHm ¢ ®PI'OC BIIO, TpeboBaHneM KOTOPOTO
ABJISICTCSl TIOJATOTOBKA CHEIUAIKMCTOB, CIOCOOHBIX  OOIIATHCS C
3apyOCKHBIMH  KOJUIETAMM U BECTH  MNPpOo(ecCHOHATHHYIO
JeSATeTbHOCTh, JIaHHBIE METOAMYECKUE YyKa3aHUsS CIOCOOCTBYIOT
GbopMUPOBAaHUIO Y  CTYJAEHTOB CIEAYIOIIMX  OOIIEKYJIbTYPHBIX
KOMIIETCHIINM:

— CIIOCOOHOCTHh K KOOIEpallMu C KoJuleramu, padoTe B
kojuiekTuBe — (OK3);

— CHOCOOHOCTh K CaMOpPa3BHUTHIO, TIOBBIIMICHUIO CBOEH
kBanudukaru, mactepctsa (OK6);

— CHOCOOHOCTh OCO3HAaBaTh COIHAIBHYI0 3HAYUMOCTH CBOEH
Oymymelr mnpodeccuu, BBICOKAas MOTHBAIUS K  BBIIIOJHECHHIO
npodeccuonanbHoi AesteabHocTH (OKS);

— CImocoOHOCTh paboTath ¢ uWH(OpMammel B TrI00aTbHBIX
KoMmIbroTepHBIX ceTsax (OK18);

— CMOCOOHOCTH MCTOJIb30BATh OJIMH U3 MHOCTPAHHBIX SI3bIKOB Ha
ypoBHE He HIke pasroBopHoro (OK19).

Meroaudeckne yKazaHUs MpeIHAa3HAYEHBI ISl  U3Y4YEHUS
cienyrommx — TeMm:  «Metamioobpadotka»  (Tekct — «General
Metalworking Processes»), «MeTtannoo0OpabaThIBaIOIIHE
HHCTpyMeHTBI» (TekcT «Metalworking Tools and their Uses»),
«CtoumocTs 0obopyaoBanus» (Tekct «Total cost of manufacture»).

Mertoaudeckue yka3zaHHUs OPTaHU30BaHBI MO TEMATHYECKOMY
NPUHINIY, KaXKIBIA pa3faen BKIIOYaeT B ceds  BOKaOyJsp,
yIOpakKHEHUS Ha €ro 3akperieHWe, TEKCThl MJis HM3yYalolero u
03HAKOMHTEIHPHOTO YTEHUS, UMEIoIne HHHOPMATUBHBIN XapakTep, a
TaKXKe MOCJIETEKCTOBBIE yOpaKHEHUS KOMMYHHKATUBHOM
HaIPaBJICHHOCTH T10 TIPONJICHHON TeMaTHKE.
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UNIT I
METALWORKING PRODUCTION

Warming up

Ex. 1. What comes to your mind when you look at this
picture? How does it refer to the topic?

Vocabulary
metalworking MeTalI000paboTKa
strength of materials COTPOTUBJICHUE MaTEPUAJIOB
theory of elasticity TEOPHS yIPYTOCTH
producing engineering TEXHOJIOTHS TIPOU3BOCTBA
carry out BBIIIOJTHATH
power machine SHEPTreTHYECKas MallliHa
material working machine TexHojOrHUYeckas MalIvHa
supervisory control KOHTPOJILHO-YTIPABIIAIOIIAs MallliHA
machine
information machine WH(POPMAIIMOHHBIC MAIIIMHBI
cybernetic machine KHOEpHETHYECKas: MalllnHa
conversion TIpeBpaleHue
automatic transfer line aBTOMAaTUYeCKas JTUHUS
automatic -machine device mammHa-aBTOMaT
working machine CTaHOK
machine unit MAIlIMHHBIN arperat

actuator UCIIOJIHUTEIbHBIN MEXAHU3M



converter

executive mechanism
machine shop

work piece

forming

cutting

joining

marking out (layout)
caliper

sawdust

chip

swarf

oxyfuel torch
welding

burning

kerf

drilling

milling

sawing
chisel
shear
turning
grinding
snip
rabbeting
spindle
coolant
lathe
headstock
facing

npeoOpazoBaTeb
WCITOJTHUTEIILHBIN MEXaHU3M
MAaIlIMHHBIN 1€X
oOpabaTpIBacMOe U3CITNE
npouIupoBaHue

pe3ka MeTtasia

CpaluBaTh

JeNIaTh pa3MeTKy, IMIIaHUPOBKa
IITaHT CHITUPKYJIb

JPEBECHBIC OITUIIKH

rIIyOrHa pe3aHus

CTPYXKa; NUTH(OBATBHBIN ITLTAM
KHCJIOPOJHO-TOTUTMBHAS TOPEJIKa
CBapKa

CBapKa CBHHIIA

IIMPHUHA JTUHUAW pa3pe3a
CBepJICHHE, OypeHHUE
oOoraiieHe moJIE3HbIX UCKOTAEMbIX Ha
dadpuke, hpe3epoBaTh

TUJICHUE

J0JIOTO, CTaMecKa, 3yOnjI0
nedopManus CIBHUTra; JETYyYnUe HOKHHUIIBI
TOKapHasi 00paboTKa, TOUCHHE
nudoBKa, T0BOJKA, 3a4MCTKA
pa3pe3aTb HOXKHHUIIAMHU
MIPOPE3bIBAHUE 1a30B
COCIMHUTEbHBIN BaJl
OXJIaXKIA0IIAast JKUIKOCTh
TOKApPHBIM CTAHOK

nepeaHss 6abka cTaHKa
HapY>KHOE IMTOKPHITHE

Ex. 2. Find synonyms to the following words.

Activity, interaction, creativity, indifference, locate,
performance, perform, production, technique, productive, similarity,

technician, carry out.



Ex. 3. Give definitions of the following terms, if necessary consult
English — English dictionary.

Strength of materials —
Acting forces —

Executive forces —

Liquid —

Material-working machine —
Gaseous body —

Feeder —

Transmission —

Production engineering —
Actuator —

Ex. 4. Analyze these definitions of the term “metalworking”. Say
which of them is more appropriate and why? Propose your own
definition.

Metalworking is the processing of metal to change its shape, size,
etc., as by rolling, forging, etc., or by making metal articles (From The
Free Dictionary).

Metalworking is the process of working with metals to create
individual parts, assemblies, or large scale structures. The term covers
a wide range of work from large ships and bridges to precise engine
parts and delicate jewelry. It therefore includes a correspondingly
wide range of skills, processes, and tools (From Wikipedia, the free
encyclopedia).

Metalworking is a science, art, hobby, industry and trade.
Metalworking has evolved from the discovery of smelting various
ores, producing malleable and ductile metal useful for tools and
adornments. Modern metalworking processes, though diverse and
specialized, can be categorized as forming, cutting, or joining
processes (from Merriam Webster dictionary).



Reading
Ex. 5. Read the text.

General Metalworking Processes

Metalworking generally 1s divided into the following categories:
forming, cutting, and, joining. Each of these categories contain
various processes. Prior to most operations, the metal must be marked
out and/or measured, depending on the desired finished product.
Marking out (also known as layout) is the process of transferring a
design or pattern to a workpiece and is the first step in the handcraft of
metalworking.

Calipers are hand tools designed to precisely measure the
distance between two points. Most calipers have two sets of flat,
perpendicular edges used for inner or outer diameter. These calipers
can be accurate to within one-thousandth of an inch.

The forming processes modify metal or workpiece by deforming
the object without removing any material. Forming is done with a
system of mechanical forces and, especially for bulk metal forming,
with heat.

Drilling a hole in a metal part is the most common example of a
chip producing process. Using an oxy-fuel cutting torch to separate a
plate of steel into smaller pieces is an example of burning. Chemical
milling is an example of a special process that removes excess
material by the use of etching chemicals and masking chemicals.

Cutting is a collection of processes wherein material is brought
to a specified geometry by removing excess material using various
kinds of tooling to leave a finished part that meets specifications. The
net result of cutting is two products, the waste or excess material, and
the finished part. In cutting metals the waste is chips or swarf and
excess metal. These processes can be divided into chip producing
cutting, generally known as machining. Burning or cutting with an
oxyfuel torch is a welding process, not machining. There are also
miscellaneous specialty processes such as chemical milling.

There are many technologies available to cut metal, including:

e manual technologies: saw, chisel, shear or snips;



e machine technologies: turning, milling, drilling, grinding,
sawing;

e welding/burning technologies: burning by laser, oxy-fuel
burning, and plasma;

e crosion technologies: by water jet or electric discharge.

Cutting fluid or coolant is used where there is significant friction
and heat at the cutting interface between a cutter such as a drill or an
end mill and the workpiece. Coolant is generally introduced by a spray
across the face of the tool and workpiece to decrease friction and
temperature at the cutting tool/workpiece interface to prevent
excessive tool wear. In practice, there are many methods of delivering
coolant.

Milling is the complex shaping of metal or other materials by
removing material to form the final shape. It is generally done on a
milling machine, a power-driven machine that in its basic form
consists of a milling cutter that rotates about the spindle axis (like a
drill), and a worktable that can move in multiple directions (usually
two dimensions [x and y axis] relative to the workpiece). The spindle
usually moves in the z axis. It is possible to raise the table (where the
workpiece rests). Milling machines may be operated manually or
under computer numerical control (CNC), and can perform a vast
number of complex operations, such as slot cutting, planing, drilling
and threading, rabbeting, routing, etc. Two common types of mills are
the horizontal mill and vertical mill.

The pieces produced are usually complex 3D objects that are
converted into x, y, and z coordinates that are then fed into the CNC
machine and allow it to complete the tasks required. The milling
machine can produce most parts in 3D, but some require the objects to
be rotated around the x, y, or z coordinate axis (depending on the
need). Tolerances are usually in the thousandths of an inch (Unit
known as Thou), depending on the specific machine.

Materials that can be milled range from aluminum to stainless
steel and almost everything in between. Each material requires a
different speed on the milling tool and varies in the amount of material
that can be removed in one pass of the tool. Harder materials are
usually milled at slower speeds with small amounts of material



removed. Softer materials vary, but usually are milled with a high bit
speed.

Ex. 6. Answer the questions.

1. How many categories are there in metalworking?

2. What should be done to metal?

3. What is the process of marking out (or layout)?

4. What is the forming process?

5. What is the essence of cutting process?

6. What are the technologies available to cut metal?

7. What is cutting fluid used for?

8. What is milling?

9. What complex operations can be done by milling machines?
10. What kinds of materials can be milled?

Ex. 7. Read the text and make the appropriate order of the
paragraphs. Argue your choice.

Turning

A. A lathe is a machine tool which spins a block or cylinder of
material so that when abrasive, cutting, or deformation tools are
applied to the workpiece, it can be shaped to produce an object which
has rotational symmetry about an axis of rotation. Examples of objects
that can be produced on a lathe include candlestick holders, table legs,
bowls, baseball bats, crankshafts, camshafts, and bearing mounts.

B. Turning is a metal cutting process for producing a
cylindrical surface with a single point tool. The workpiece is rotated
on a spindle and the cutting tool is fed into it radially, axially or both.
Producing surfaces perpendicular to the workpiece axis is called
facing. Producing surfaces using both radial and axial feeds is called
profiling.

C. Lathes have three main components: the headstock, the
carriage, and the tailstock. The headstock's spindle secures the
workpiece with a chuck, whose jaws (usually three or four) are
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tightened around the piece. The spindle rotates at high speed,
providing the energy to cut the material.

D. The carriage is a platform that can be moved, precisely and
independently, horizontally parallel and perpendicular to the axis of
rotation. A hardened cutting tool is held at the desired height (usually
the middle of the workpiece) by the toolpost. The carriage is then
moved around the rotating workpiece, and the cutting tool gradually
shaves material from the workpiece.

E. Modern computer numerical control (CNC) lathes and
(CNC) machining centres can do secondary operations like milling by
using driven tools. When driven tools are used, the work piece stops
rotating and the driven tool executes the machining operation with a
rotating cutting tool. The CNC machines use X, y, and z coordinates in
order to control the turning tools and produce the product. Most

modern day CNC lathes are able to produce most turned objects in
3D.

F. Other operation that can be performed with a single point
tool on a lathe are: chamfering, parting, threading, boring, drilling,
knurling.

G. Materials appropriate for turning used are softer metals,
although harder metals can be turned with a bit more time and effort.

Ex. 8. Answer the questions.

What is turning?

What are appropriate materials for turning?

What is a lathe?

What are the main components of a lathe?

What operation can be performed on a lathe?

What are examples of objects that can be produced on a lathe?
What are two types of producing surfaces?

What is a carriage?

Can computers be used in metalworking processes?

A S AR e



Ex. 9. Are these statements True or False? Correct the false ones.

1. The threading processes don’t include cutting threads with a tap
or die, thread milling, single-point thread cutting, thread rolling and
forming, and thread grinding.

2. A tap is used to cut a female thread on the inside surface of a
pre-drilled hole, while a die cuts a male thread on a preformed
cylindrical rod.

3. Grinding uses an abrasive process to remove food from the
workpiece.

4. A grinding machine is a machine tool used for producing very
fine finishes, making very light cuts, or high precision forms using an
abrasive wheel as the cutting device.

5. The most difficult grinder is a bench grinder or a hand-held
angle grinder, for deburring parts or cutting metal with a zip-disc.

6. OIld technology has advanced grinding operations to include
CNC controls, high material removal rates with high precision,
lending itself well to aerospace applications and high volume
production runs of precision components.

7.  Modern grinding wheel materials and the use of industrial
diamonds or other man-made coatings (cubic boron nitride) on wheel
forms have allowed grinders to achieve excellent results in production
environments instead of being relegated to the back of the shop.

8.  Filing is combination of grinding and saw tooth cutting using a
file.

Ex. 10. Fill in the gaps with the words given below.

metalworking processes, metals, heat treatment, annealing
process, dissolved solute atoms, the dissolved alloying elements,
thermo-mechanical treatments, surface-treatment technique, finishing
option.

1. While these processes are not primary....., they are often
performed before or after metalworking processes.
2. ... can be heat treated to alter the properties of strength,

ductility, toughness, hardness or resistance to corrosion. Common .....
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processes include annealing, precipitation strengthening, quenching,
and tempering.

3. The ..... softens the metal by allowing recovery of cold work
and grain growth.

4. Quenching can be used to harden alloy steels, or in precipitation
hardenable alloys, to trap ..... in solution.

5. Tempering will cause ..... to precipitate, or in the case of
quenched steels, improve impact strength and ductile properties.

6. Mechanical and thermal treatments are combined in what is
known as ..... for better properties and more efficient processing of
materials. These processes are common to high alloy special steels,
super alloys and titanium alloys.

7. Electroplating is a common..... It involves bonding a thin layer
of another metal such as gold, silver, chromium or zinc to the surface
of the product. It is used to reduce corrosion as well as to improve the
product's aesthetic appearance.

8.  Thermal spraying techniques are another popular....., and often
have better high temperature properties than electroplated coatings.

Writing

Ex. 11. Summarize what is said on metalworking processes in
modern industry.

Speaking
Ex. 12. Study the table and speak on metalworking processes.

Other Metalworking Processes

Process Process Description

Broaching |is a machining operation used to cut keyways into
shafts. Electron beam machining (EBM) is a machining
process where high-velocity electrons are directed
toward a work piece, creating heat and vaporizing the
material. Ultrasonic machining uses ultrasonic
vibrations to machine very hard or brittle materials.

Welding is a fabrication process that joins materials, usually
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metals or thermoplastics, by causing coalescence. This
is often done by melting the workpieces and adding a
filler material to form a pool of molten material that
cools to become a strong joint, but sometimes pressure
is used in conjunction with heat, or by itself, to produce
the weld.

Brazing

is a joining process in which a filler metal is melted and
drawn into a capillary formed by the assembly of two or
more work pieces. The filler metal reacts metallurgically
with the workpiece(s) and solidifies in the capillary,
forming a strong joint. Unlike welding, the work piece is
not melted. Brazing is similar to soldering, but occurs at
temperatures in excess of 450 °C (842 °F). Brazing has
the advantage of producing less thermal stresses than
welding, and brazed assemblies tend to be more ductile
than weldments because alloying elements can not
segregate and precipitate.

Brazing techniques include flame brazing, resistance
brazing, furnace brazing, diffusion brazing, and
inductive brazing.

Soldering

is a joining process that occurs at temperatures below
450 °C (842 °F). It is similar to brazing in the fact that a
filler is melted and drawn into a capillary to form a join,
although at a lower temperature. Because of this lower
temperature and different alloys used as fillers, the
metallurgical reaction between filler and work piece is
minimal, resulting in a weaker joint.

Riveting

is one of the most ancient metalwork joining processes.
Its use has declined markedly during the second half of
the 20th century, but it still retains important uses in
industry and construction into the 21st century. The
earlier use of rivets 1s being superseded by
improvements in welding and component fabrication
techniques.
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Ex. 13. Work in pairs, discuss the following.

. Optimization of cutting conditions in terms of reduced
costs, maximised manufacturing productivity and improved surface
quality,

. Prediction of tool service life,

. Monitoring of cutting stability, energy demands and
environmental impacts,

. Development of mathematical models of the cutting
process,

. Optimisation of cutting conditions, using information about
the dynamic behaviour of tool,

. Use of environment-friendly cutting fluids and lubricants.

Ex. 14. Role play.

Work in two groups. One group is working in the Technical Services
division of Keighley Laboratory and dealing with plant order to create
new technologically advanced metalworking equipment (cutting
tools).
The second group is engineers from the enterprise. They are not
satisfied with the first tests results of this equipment. Discuss pros and
cons of innovations of cutting tools:
* edge geometry
* cutting stability, tool edge durability and machined surface
quality
* cutting stability, tool edge durability and machined surface
quality
e improved cooling
 simulations of tool functions in the design phase
* simulations of the environmental impact of machining methods
combined with particular tools

13



UNIT 11
METALWORKING TOOLS

Warming up

Ex. 1. What comes to your mind when you look at this
picture? How does it refer to the topic?

I'i'IETA LW[]RE]]"H;

Do you know that metalworking tools are divided into four
categories: machine tools, metalworking cutting tools,
metalworking hand tools, metalworking measuring instruments?

Vocabulary

metalworking tool MeTallII000padaThIBaIOIINEe MHCTPYMEHTHI

machine tool METaJITIOPEKYIIUI CTAHOK

metalworking cutting tool metanmoo6pabdareiBatomIniA OTpE3HOMN
WHCTPYMEHT

metalworking hand tool ~ meTamnoobpadaTtbiBaroIHit py4HOU
WHCTPYMEHT

metalworking measuring MeTayi000padaThIBAIOIIII

instrument W3MEPUTEITbHBIN UHCTPYMEHT

centre punch KEepHEp

hammer head 0aba MoisioTa

scriber Pa3METOYHBI HHCTPYMEHT

outside caliper KPOHIIUPKYJIb ISl BHEITHUX 0OMEPOB

wing compasses ITUPKYITH C CEKTOPOM

card wire brush IETKA U3 UTOJIbYATOM JICHTHI

cold chisel ciecapHoe 3yOusio
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soldering-iron
gas stove

hack saw

arbor press
brake

die

drill bushing
half-round bastard file
hand bastard file
wrought iron
eye

pane (peen)
chisel
steel-brass
cutting edge
teeth

staking

riveting

bend

crease

J1g

MasSTbHUK
razoBasi FOpeJiKa

HO>KOBKA 110 METAJLITY

Mpecc NI HACaJKH BTYJIOK
TOPMO3HOU MEXaHU3M
npecc-Iaiiba

KOHJIYKTOPCKas BTYJIKA ISl CBEPIICHUS
MOJTYKPYTJIBIA HAMMMJIBHUK

PYYHOU HAITWIBHUK

CBAapOYHOE JKEJIE30

MPOYIITMHA

00€k MosoTa

pesen

CTaJIbHOM BKJIAJIBIII MO IITUITHAKA
peXyIasi KpoMKa

3yOILIbI

YKPEIISATh

KJICTIaTh

KOJIEHYaThIN maTpyOoK
0TOOPTOBKA

TEXHOJIOTHYECKash OCHACTKa

Ex. 2. Find synonyms to the following words.

To express, production, to remain, to populate, to equate, to combine,

to differ, to hope, to measure.

Ex. 3. Give definitions of the following terms, if necessary consult

English — English dictionary.

Scriber —
Pane —

Mitre punch —

Wing compass —
Hand bastard file —

e Half-round bastard file —
Ex. 4. Fill in the gaps using the words below.
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technological, solid, properties, structure-sensitive.

1. The ... of materials are sometimes referred to as structure-
sensitive, as compared to structure-insensitive properties.
2. The ... properties include the tensile and yield strength,

hardness, and impact, creep, and fatigue resistance.

3.  All mechanical tests of material properties are ... tests.

4. In the ... state, materials can be classified as metals, polymers,
ceramics, and composites.

Reading
Ex. 5. Read the text.

Metalworking Tools and their Uses

The tools illustrated in Fig. 1 are as follows:

A centre punch (1) is sometimes called a mitre punch. It is used
for marking work of all descriptions, also for dotting the place where
holes have to be drilled for the centre of the drill to start in. It is made
of tool steel.

The Engineer's Hammer head (2) consists of three parts the face,
the eye, and the pane, pene, or peen. The shaft should be of hickory or
ash, and fastened with a metal wedge driven in parallel with the length
of the head. The shaft should be carefully fitted so that the oval of the
shaft is true with the head; if it 1s otherwise, it causes the student when
using a chisel to miss the head of the chisel and hit his hand.

A scriber (3) is made either of brass or steel-brass for use on iron
and steel, steel for use on brass, copper, etc.

An outside calipers (4) is used for measuring the outside
diameters of bodies and for transferring sizes from the rule to articles
in the round, or vice versa. It is usually made of iron or steel and used
largely in turning.

A wing compasses (5) is made of iron with hardened steel
points. It is used for geometrical setting out of all kinds.

A scratch card or card wire brush (6) is used for cleaning files by
brushing it on the file and in the same direction as the cut of the teeth.

16



It consists of card wire tacked on a piece of wood shaped so that it is
suitable for holding in the hand.

A hand bastard file (7) is used for filing all kinds of flat surfaces
and roughing down any metal. Sometimes it is called a safe edge flat
file, as it has one edge without teeth, for use when filing shoulders.

A half-round bastard file (8) is used for the preliminary roughing
down of flat and curved surfaces for any metal.

A Hand or Cold Chisel (9) 1s used for cutting all kinds of metals
in a cold state in contradistinction to a hot hand chisel that is used for
cutting metals in a hot state. For this purpose it would be 3 in. longer
and thinner at cutting edge.

A soldering iron (10) is sometimes called a copper bit. It is used
for all kinds of soft soldering. A handle is usually made of wood, rein
of wrought iron, bit of wrought copper.

A tinman's gas stove (11) is used by a tinman when soft
soldering, so that one iron can be getting hot while the other is being
used. A stove 1s made of cast iron.

A lancashire hack saw (12) is used only for soft metals, such as
brass, copper, etc. Frame of wrought iron, blade 12 in. long, and thick

on edge where teeth are, thin at the back, tempered so that it can be
filed.

17
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Ex. 6. Answer the questions.

PN B D=

9

10.
11.
12.
13.

What is a centre punch used for?

What is the engineer's hammer head?

What is a scriber used for?

What is a caliper used for?

What is a wing compasses?

What is a scratch card used for?

What is a hand bastard file used for?

What is the function of a half-round bastard file?
What can be done with a hand or cold chisel?
What is a soldering iron made of?

Who uses a gas stove?

What is a lancashire hack saw used for?

Do you know any other tools? What are they? What are they

used for?

18



Ex. 7. Read the sentences and fill in the gaps with the words
below.

alligator shear, jigsaw, milling cutters, abrasive saw, bolt cutter, burrs,
nibbler, endmill, snips, bench shear.

1. An...., also known as a cut-off saw or metal chop saw, is a power
tool which is typically used to cut hard materials, such as metals.

2. An....., historically known as a lever shear and sometimes as a
crocodile shear, is a metal-cutting shear with a hinged jaw, powered by
a flywheel or hydraulic cylinder.

3. A...., sometimes called bolt cropper, is a tool used for cutting
chains, padlocks, bolts and wire mesh. The original use for bolt cutters
was as the name suggests to cut bolt seals from shipping containers at
the delivery point. It typically has long handles and short blades, with
compound hinges to maximize leverage and cutting force.

4. .... are small cutters used in die grinders, rotary tools or dentist's
drills. The name may be considered appropriate when their small-sized
head (3 mm diameter shaft) is compared to that of a seed of the burr fruit
or the teeth compared to a metal burr.

5. A ....1s atool used for cutting arbitrary curves, such as stenciled
designs or other custom shapes, into a piece of wood, metal, or other
material. It can be used in a more artistic fashion than other saws, which
typically cut in straight lines only. In this way, it is similar to the rasp
and the chisel.

6. .... are cutting tools typically used in milling machines or
machining centres to perform milling operations (and occasionally in
other machine tools). They remove material by their movement within
the machine (e.g., a ball nose mill) or directly from the cutter's shape
(e.g., a form tool such as a hobbing cutter).

7. ..., also known as shears, are hand tools used to cut sheet metal
and other tough webs. There are two broad categories: tinner's snips,
which are similar to common scissors, and compound-action snips,
which use a compound leverage handle system to increase the
mechanical advantage.

8. A ....isatool for cutting sheet metal with minimal distortion. One
type operates much like a punch and die, with a blade that moves in a
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linear fashion against a fixed die, removing small bits of metal and
leaving a kerf approximately 6 mm wide.

9.  An .... s a type of milling cutter, a cutting tool used in industrial
milling applications. It is distinguished from the drill bit in its
application, geometry, and manufacture. While a drill bit can only cut in
the axial direction, a milling bit can generally cut in all directions,
though some cannot cut axially.

10. A ...., also known as a lever shear, is a bench mounted shear with
a compound mechanism to increase the mechanical advantage. It is
usually used for cutting rough shapes out of medium sized pieces of
sheet metal, but cannot do delicate work.

Ex. 8. Mark the following statements True or False, correct the
false ones.

1. An angle plate is a work holding device used as a fixture in
metalworking. The angle plate is made from high quality material
(generally cast iron) that has been stabilized to prevent further
movement or distortion.

2. A range of gauges are used to increase a bore's size, by
transferring the internal dimension to a remote measuring tool. They
are an indirect equivalent of inside calipers and require the operator to
develop the correct feel to obtain repeatable results.

3. A combination square is a tool used for unic purposes in
woodworking, stonemasonry and metalworking. It is composed of a
ruled blade and one or more interchangeable heads that may be
affixed to it.

4. A wiggler, edge-finder, or center-finder is a tool used in the
spindle of a machine such as an excavator. The device is used to
accurately determine edges or markings and therefore the center of a
workpiece or a previously machined feature during the set-up phase of
a machining operation.

5. A micrometer is a device incorporating a calibrated screw used
widely for precise measurement of large distances in mechanical
engineering and machining as well as most mechanical trades, along
with other metrological instruments such as dial, vernier, and digital
calipers.

6. A tap wrench is a hand tool used to turn taps or other small tools,
such as hand reamers and screw extractors.
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7. A honing steel, sometimes referred to as sharpening steel,
sharpening stick, sharpening rod, butcher's steel, and chef's steel is a
rod of steel, ceramic or diamond coated steel used to hone or sharpen

blade edges.

Writing

Ex. 9. Summarize what is said on the future of metalworking

industry.

Speaking

Ex. 10. Study the table and speak about functions of metalworking

tools.

An arbor press

is a small hand operated press. It is typically
used to perform smaller jobs, such as staking,
riveting, installing and removing bearings and
other press fit work. Punches, inserters, or
other tools/dies may be added to the end of the
ram depending on the desired task. Arbor
presses are usually rated by the maximum load
they can apply. Typically common are presses
with a leverage of 1-5 tons. This leverage is
achieved when a force 1s applied to the lever
arm or wheel.

A brake

is a metalworking machine that allows the
bending of sheet metal. A cornice brake only
allows for simple bends and creases, while a
box-and-pan brake also allows one to form box
and pan shapes. It is also known as a bending
machine or bending brake.

A die

is a specialized tool used in manufacturing
industries to cut or shape material using a
press. Like molds, dies are generally
customized to the item they are used to create.
Products made with dies range from simple
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paper clips to complex pieces used in advanced
technology.

A drill bushing, also
known as a jig
bushing

is a tool used in metalworking jigs to guide
cutting tools, most commonly drill bits. Other
tools that are commonly used in a drill bushing
include counterbores, countersinks, and
reamers. They are designed to guide, position,
and support the cutting tool

A metal lathe or
metalworking lathe

is a large class of lathes designed for precisely
machining relatively hard materials. They were
originally designed to machine metals;
however, with the advent of plastics and other
materials, and with their inherent versatility,
they are used in a wide range of applications,
and a broad range of materials. These rigid
machine tools remove material from a rotating
workpiece via the (typically linear) movements

of various cutting tools, such as tool bits and
drill bits.

A rotary tool is a hand held power tool with a variety of
rotating accessory bits and attachments that
can be used for cutting, carving, sanding,
polishing and many other applications.

A shaper is a type of machine tool that uses linear

relative motion between the workpiece and a
single-point cutting tool to machine a linear
toolpath. Its cut is analogous to that of a lathe,
except that it is (archetypally) linear instead of
helical. A shaper is analogous to a planer, but
smaller, and with the cutter riding a ram that
moves above a stationary workpiece, rather
than the entire workpiece moving beneath the
cutter.

Ex.11. Work in pairs. Find information on metalworking
processes in other countries, and compare tools which are used in
Russian metalworking processes with tools used abroad.
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Ex. 12. Work in pairs and make up a dialogue on the topic
“Metalworking department buys new equipment” . Use the
following words and word collocations:

Metalworking, machine tools, types of tools, engineers,
metalworking cutting tools,  improvements in industry, new
technologies, metalworking hand tools, metalworking measuring
instruments, new kinds of products, international trade.

Ex. 13. Role play.

Work in two groups. Each team represents a pioneer company which
invented a new metalworking technology for the regional usage. A
total of 36 pioneering companies will be granted awards for their
outstanding contributions to the industry. The 2012 Ringier
Technology Innovation Awards for the Metalworking Industry will be
announced in Shanghai. As the backbone of innovation, companies
should grasp the trend and ride the wave of the technological
revolution by being active in research investment, technological
innovation and industrialization.

Make a presentation of the team’s technical project.

UNIT III
RELATIVE COST OF ENGINEERING MATERIALS

Warming up

Ex. 1. What comes to your mind when you look at this picture?
How does it refer to the topic?
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Vocabulary

functional design
selection

lack

proper

deadline

yield strength
ability

criterion

primarily
propertiy

electrical
conductivity
corrosion resistance
end-use

match

esthetic
requirement
behavior
production engineer
materials specialist
handle

entire

assignment

flux

recognized
ebb
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flow

supply
demand
copper
nickel
production capacity
competition
polymer
aluminum
density
strength
converted
unit volume
meaningful
comparison
dominance
severely
challenged

TE€UECHHE, TOTOK
MIpEeIJIOKEHUE

CIIPOC

MEIb

HHUKEIb
MIPOX3BOIUTEILHOCTD
KOHKYPEHUILIUS
TIOJIUMED

AITIOMUHUU
IUIOTHOCTD
MIPOYHOCTh, CHJIA
MPEBPAILICHHBIN
€IUHUYHEIN 00BEM
3HAYalIum
CpaBHEHHE
npeoodIagaHue
CHJIBHO, 3HAYUTEIILHO
KOHKYPHUPOBATH

Ex. 2. Find synonyms among the following words.

Damage,

deterioration, dimension, failure,

form, major repair,

operation, overhaul, performance, shape, size, wear, price, material.

Ex. 3. Give definitions of the following words, if necessary consult
English — English dictionary.

Toothed gear —
Welded parts —

Riveted parts —

Mass production —
Power transmission —
Metal treatment —

Bending strength —
Surface hardening —

Excessive stress —
Interchangeable parts —
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Reading
Ex. 4. Skim the text and explain the the terms.

initial specification, functional design, deadline, yield strength,
corrosion, entire assignment, esthetic requirements, production
capacity.

The design engineer is responsible for the initial specification of
a material, yet in many cases he spends little time checking
alternatives. Many designers feel that their obligation ends with the
functional design, so they tend to minimize the importance of material
selection. There are many reasons, but two are likely to be lack of
proper education in their engineering courses and inadequate time
because of the need to meet a deadline.

In over 90 percent of all designs a material is selected primarily
on the basis of yield strength and ability to fill space at the lowest
cost. In some cases, other criteria, depending primarily on physical
properties such as electrical conductivity or chemical properties,
corrosion resistance are dictated by the end-use of the design and form
the basis for the material specification.

It is the designer's responsibility to match the functional and
esthetic requirements of his design with the behavior of a particular
material so that the total cost after manufacture is minimized. In a
large organization, this undertaking is a team effort in which design
engineers, production engineers, and materials specialists all play an
important role. In a small company, a designer may handle the entire
assignment.

The costs of engineering materials are in a constant state of flux.
Three components may be recognized: firstly, the general price
changes that follow the ebb and flow of the national economy;
secondly, the supply-and-demand effect on the price of some metals,
specifically copper and nickel; and finally, the effect of rising
production capacity and strong competition, as found in the polymer
industry since the 1950s. In general, polymers have dropped in price
in the past decade, whereas the cost of all metals but aluminum has
increased. Inflation had led to increasing prices.
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Materials cannot be compared on the basis of cost alone because
they have widely varying densities and strengths. If the cost per pound
is converted to cost per unit volume, a more meaningful comparison
can be made. When the same materials are compared, it is evident that
not only the most materials have become strongly competitive, but
that in the future, if stronger polymers are created, the 4000-year
dominance of metals might be severely challenged.

Ex. 5. Answer the questions.

1.  What kind of specialist provides the primary choice of material
for the production of any detail?

2. What are the reasons of functional design preference?

3. What properties of materials are taken into account in designing?
4.  What are the additional requirements for selection of the
material?

5. What are the problems, which usually the designer faces with?

6. How the issues of functionality, aesthetics and low cost are
settled in large and small engineering organizations?

7. What can be said on changes in prices of construction materials?
8. What are the three major factors affecting the construction
materials price fluctuations?

9.  What is the trend in price changes for polymers, aluminum and
other metals?

10. Is the price of any metal the reason for selection of this material
for production?

11. What materials can compete with traditional metals in the
future?

Ex. 6. Give the summary of this text in English.

JI1si OpaBUIIBHOTO BBIOOpAa M PAMOHAIBHOTO MCIIOJIb30BAHUS
MaTepuagoB 0 HUX HEOOXOJIUMBbI BCce CBeleHUA. [I[paBuiibHBIN BHIOOD
00€CcreurBaeT BBIMOJHEHUE MOCTABICHHBIX TpeOOBaHUU (Hampumep,
3aIaHHBIX TEXHUYECKUX YCIIOBUM, TEXHUKH O€30MacHOCTH U T. I.);
HAaWMEHBIIIME 3aTpaThl Ha COOCTBEHHO MaTepual M Ha W3ICPIKKH,
CBSI3aHHBIE C €ro 00paboTKOI; BBICOKOE Ka4eCTBO
(paboTOCIIOCOOHOCTD) M3STUI B DKCILTyaTaIHH.
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Bribop mnpoBoasT B aBa »tama. CHadajna BBIOMPAOT Psif
MaTepUuaos, KOTOpBIE YIOBJIETBOPSIIOT MPETBABISIEMBIM
TpeOOBaHUAM K 3aIaHHBIM (H3UKO-MEXaHUUYECKUM,
AKCIUTyaTallUOHHBIM, TEXHOJIOTMYECKUM U JIPyTMM CBOMCTBaAM H
BHEIIIHEMY BUJy U3JI€JIUsI. 3aT€M METOJAOM TE€XHUKO-3KOHOMUYECKOTO
aHalin3a, C TOYKU 3PECHUS] MUHUMAJIbHBIX 3aTpaT MpU MPOU3BOACTBE U
SKCIUTyaTalluk W3JACNNs, MPUHUMAIOT pelieHne 00 OKOHYATEIhHOM
BBIOOpE MaTepuaia.

B npoiiecce BpiOOpa MaTepuana yUuThIBAIOT:

® [IepBUYHBIE TPEOOBAHUS, KOTOPHIC 33JAIOTCA, HCXOIS M3
OCHOBHBIX YCIIOBUM CIyXObl u3Jenus (Hampumep, TpeOoBaHUS
KOPPO3HMOHHOMN CTOMKOCTH);

e BTOpPUYHBIC TpeOOBaHMS, KOTOPHIC 3aJAIOTCS, UCXONS U3
TEXHOJIOTUYECKUX YCJIOBUU M3TOTOBJICHHS (HArpuMep, TpeOOBaHUS K
CBApHUBAEMOCTH).

[Ipy BBIOOpE  MaTEepUAIOB  YUYHMTHIBAIOTCA  CIIECIYIOIIUE
BAKHEHNIINE KPUTEPUU:

buzmdyeckue — CTPYKTypa, MEXaHUYECKHE, ONTHYECKUE
(HampuMep, 1BET), aKyCTUYECKHUE (HAmpuMep, YpOBEHb 3BYYaHUs),
TePMHUYECKUE (HApPUMEp, JIMHEWHOE PACUIMPEHHE), BICKTPUUYECKUE
(HampuMep, TPOBOJAUMOCTb), MarHUTHBIE (HampUMep, KOIPIUTUBHAS
CUJIa) U JpYyrue CBOMCTBA;

® TEXHOJOTHMYECKHE — IMEPBUYHOE IMOJIYyYEHUE 3aroTOBOK,
0o0paboTKa [aBJICHHEM, pE3aHHUEM, JINThEM; MOHTaX, HAHECCHHE
MMOKPBITUN U T. I1.;

® XUMHYECKHE — YCTOMYMBOCTH MPOTUB arpeCCUBHBIX CPEJ
(HampuMep, KHUCIIOT), YCTOMYMBOCTh MPOTUB aTMOC(HEPHOTO BIUSHUS
U Jp.;

e OHOJIOTMYECKHE — YCTOMYMBOCTH IO OTHOIIEHHUIO K
BO3JICHCTBUIO )KMBBIX OPTaHU3MOB (IJIECEHU, TPUOOB, HACEKOMBIX );

®  CBSI3aHHBIC C JJOCTABKOM — BO3MOXKHOCThH JOCTaBKH, Macca,
¢dbopma 1 cocTosTHIE MaTepHuaa;

® DSKOHOMHUYECKHME — II€Ha, CTOUMOCTh TNIEepepadOTKH,
TPAHCIIOPTHBIE 3aTPaThl, 3aTPAThl HA 0OCITYKUBAHHUE, NEPUIIUTHOCTD;
® DKOJOTHYECKHE —  Oe3BpeAHOCTh  Marepuana s

OKpYy)Kalommel  cpeapl, BO3MOXXHOCTh  YTHWIM3AIlMH  OTXOJIOB
TEXHOJIOTUYECKON 00pabOTKH.
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OcBoeHue U BBIPA0OTKA HABBIKOB ONTHMAJIBHOTO BBIOOpPA
(Ha3Ha4YEeHUs) KOHCTPYKIIMOHHOTO MaTepuala JJisl U3rOTOBJICHUS TOTO
WA WHOTO W3JICNUS SABIACTCA OJHUM W3 BAXXHEUIIUX JTaloB B
W3y4YCHUHN MATEPUAIIOB.

Ex. 7. Are these statements True or False? Correct the false ones.

1. The purpose of machine creation is to increase the productivity.

2. It is not possible to classify all machines into several groups.

3. The machines are means of production which use the forces of
nature to facilitate work.

4. It seems to be convenient to divide all problems of mechanisms
analysis into six parts.

5. Mechanisms are used seldom in all branches of modern technology.

6. The machine is a device intended for transmission of energy,
materials and money.

7. The working machines are multiplied into transport and
technological ones.

8. The mechanisms which are included in the structure of a machine
can incorporate firm, liquid, gaseous bodies.

9. All problems of the theory of mechanisms can be divided into three
groups.

Writing

Ex. 8. Summarize what is said on the main rules of engineering
materials selection.

Speaking

Ex. 9. Make up a dialogue on the topic “Advantages of composite
materials usage”. Use the following words and combinations:

Definite qualities of material, materials saving, unification of
machine parts, to save engineering materials, several principal ways,
technical products, manufacturing conditions, optimal parameters of
parts and units.
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Ex. 10. Read and discuss the following with your partner.

There is the possibility that the future of engineering is very bright,
that this will be the one science of the future that no other science can
live without. There is also a chance that this is the science that will
make the world highly uncomfortable with the potential power to
transform the world.

Ex. 11. Discuss the following with your partner.

Composite materials,

Composite building materials,

Metal Composites,

Ceramic Composites,

Examples of composite materials,

Physical properties of composite materials,
Application of composite materials.

Ex. 12. Role play.

You are a future metalworking engineer. Discuss in pairs what is
engineering, what qualities the engineer should possess in order to be
successful.

Discussion points
1. Explain clearly and as fully as possible, why is the engineer not
free to select the problem which interests him?
2. What does efficiency mean to the engineer?
3. Give clear illustration of the emphasis on efficiency. What does
efficient functioning depend on?
4. Speak out that any problem involving the low - cost production of
large quantities of any item is an engineering problem even if the item
itself originated in the work of other disciplines. Explain how any
given result of (a) medical research, (b) agricultural research, (c)
nuclear physics, (d) optical research is likely to need solutions
requiring the skills of an engineer.
5. Explain in details why:
a) "efficiency costs money";
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b) "safety adds complexity";

c) "performance increases weight".

6. You have read that engineering solution to most problems is the
"most desirable end result taking into account many factors". Does
this apply to your own discipline? If so, explain in what way.

7. What do you understand by the definition "engineering of the
highest type"?

8. What is your opinion with regard to that "the successful engineer is
a malcontent always trying to change things for the better"?
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