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Cutting Tool

PexyLwmn NHCTpyMeHT

(Part 1)

Beepenve / Knaccudmkauma  wmHcTpymeHToB / CBOWCTBa WMHCTPYMeHTanbHOro matepuana / [MpumeHsiemble Ha MpakTuke,

WHCTpYMeHTarnbHble MaTepuarnsl

Introduction
BBepneHune

The cutting tool is the part of the machine which removes the
metal. Cutting tools used for various metal-cutting operations
include a wide range of shapes but all metal-cutting tools in
general conform to certain fundamental principles in so far as
the cutting action is concerned.

Cutting of metals, as applied under practical conditions, is based
upon the principle that an edged tool will cut or shear off
metal, provided:

1) the tool is harder than the metal;

2) the tool is so shaped that its edge can be effective in cutting
or shearing off the metal;

3) the tool is strong or rigid enough to resist the cutting
pressure;

4) and provided there is movement of the tool relative to the
material, or vice versa, so as to make cutting action possible.

Classification of tools
Knaccudmkauma mHcTpymeHTOB

ENG

cutting tool
machine
metal-cutting tool

cutting action

an edged tool
to cut or shear off metal

cutting pressure

RUS

PEXYLLMIA MHCTPYMEHT; peseL|
CTaHOK

MeTannopexyLmn
WNHCTPYMEHT

pesaHue, obpaboTka
pe3aHnem

OCTPbIN, PEXYLLNIA
WHCTPYMEHT

cpesaTtb UK ckanbiBaTb
mMeTann

cuna pesaHusi; cuna Haxuma
(pexyLuero) MHCTpymeHTa Ha
3aroToBKy

The number and types of cutting tools used is known to be very
large. There are turning tools, milling cutters, drills, planer,
slotter and shaper tools, broaches and abrasives, the type of
cutter depending upon the machine which employs it.

Tools may also be classified as being roughing tools or
finishing tools according, as they are designed, to take heavy

ENG

turning tool

milling cutter

drill

planer tool

slotter tool

shaper tool

broaches and abrasives

RUS

TOKapHbIN peseLl
dpesa

cBepno

cTporarnbHbIn peseL
nonbexHbln peseL
hacoHHbIV peseL
NPOTSXKN 1 abpa3nBbl
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roughing cuts or light finishing cuts.

Both single and multiple — edged cutting tools are used to cut
metals.

The single-point (or single-edged) cutting tool is the most
universally used and can be defined as a tool that has one
effective cutting edge and removes excess material from the
workpiece along the cutting edge. Ordinary lathe or boring,
mill tools that do turning, facing, or boring operations and
have only one effective cutting edge are examples of single-
point cutting tools. Tools that remove excess material on two or
more cutting edges simultaneously are known as multiple-point
(or multiple-edged) cutting tools.

The tools are usually shaped from tool steel bars of square or
rectangular section on tool-grinding machines designed for
the purpose.

A general grouping of the single-point tools in common use gives
the types:

a) a solid or forged tool having the same material throughout;

b) the solid type having the cutting portion of high alloy steel,
but welded on to a tough steel shank;

c) the solid type of tool, but having the cutting edge in the form
of tip which is brazed or soldered on to the shank;
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Fig 21 — Tipped Toaols

d) the inserted type where a small piece of the cutting
material - high alloy steels, or various carbides, - is held in a bar
or tool holder by means of a screw or wedge; etc., and ground
to the basic shapes of common employment. Inserted tools are
widely used for large-volume production, and when it is desirable
to maintain tool life between regrinds for as long a time as
possible.

cutter
roughing or finishing tools

heavy roughing cut
light finishing cut

single and multiple — edged
cutting tools

cutting edge
excess material
workpiece

lathe
boring tool
mill tool
turning
facing

boring operation
multiple-point (or multiple-
edged ) cutting tools

tool steel bars of square or
rectangular section

tool-grinding machine
solid or forged tool

high alloy steel
tough steel shank

tip

cutting edge
tipped tool

inserted type
cutting material
carbide

bar / tool holder

PEXYLLNN NMHCTPYMEHT; peseL,
064MPOYHbIE UMW YUCTOBbIE
pesubl

rpybbin 4epHOBOM Npoxos;
obaupka

NErknin YCTOBOWN NPOXOA;
[OBOAOYHBIV NPOXoS,
O[HONE3BUIHbIN U
MHOrONE3BUIHbIA PEXYLLMI
WHCTPYMEHT

pexyLuas Kpomka
npunyck (Ha o6paboTky)
obpabaTbiBaeMas getansb;
3aroToBka

TOKapHbIN CTAHOK
pacTouHbIN peseL

dpesa

ToYeHne

nogpesaHue, nogpeska
Topua; obTouka Topua
pacTayvnBaHue
MHOFOME3BUNHBIN PeXyLLMIA
WNHCTPYMEHT

WNHCTPYMEHTarbHble OnpaBKu
KBagpaTHOro nnm
NPSIMOYrOfIbHOrO CEYEHMUS
3aTOYHbIN CTAHOK A1
MNHCTPYMEHTa

LieNnbHbIA NN KOBaHbIN
WNHCTPYMEHT
BbICOKONErnpoBaHHas cranb
JKECTKMIA CTarlbHOW XBOCTOBUK
pexyLias nnacTuHa;
pexyLias KpoMka
(MHCTPYMeHTa)

pexyLias kpoMka
MHCTPYMEHT C pexyLuen
NMacTUHOW NN NnacTuHamm

BCTaBHOMN TUM

pexyLun matepvan
TBEPAOCNNaBHbIN (PEXYLLNIA)
WNHCTPYMEHT;
TBepAocnnaBHas (pexyLuas)
nnacTtuHa || TBepgocnnaBHbIN
OepxaBka;
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Characteristics of tool material
CBoOWCTBa MHCTPYMEHTaNbLHOro Matepuana

screw or wedge
regrinds

MHCTPYMEHTarbHas onpaeka
60nT MNn KNUH
NepeToYEHHbIE MHCTPYMEHTbI

For efficient cutting a tool must have the following properties:

Hot Hardness

This means the ability to retain its hardness at high
temperatures. All cutting operations generate heat, which will
affect the tools hardness and eventually its ability to cut.

Strength and Resistance to Shock

At the start of a cut the first bite of the tool into the work results
in considerable shock loading on the tool. It must obviously be
strong enough to withstand it.

Low Coefficient of Friction

The tool rubbing against the workpiece and the chip rubbing on
the top face of the tool produce heat which must be kept to a
minimum.

Tool materials in common use

MNpuMeHsieMble Ha NPaKTUKe, UHCTPYMeHTanbHbIe MaTepuarnbl

ENG

hot hardness

cutting operation

strength and resistance to

shock
to bite

shock

low coefficient of friction

rubbing
top face of the tool

RUS

ropsiyas TBEpAOCTb,
TBEPAOCTb MPY BbICOKNX
Temneparypax

npowecc pe3aHusi

NPOYHOCTb N CONPOTUBIEHNE
yaapy, y4aponpoyHOCTb
Bpe3aHue; NpopesaHue;
npownBaHue || Bpesatb(cs);
npopesaTb; npowmBaTh

1) yaap; Tonyok 2) ygapHoe
BO3JeNCTBME; yaapHas
Harpyska

HU3KUA KOAPDULIMEHT TpeHus
TpeHue; nctupaHue

BEPXHSsi CTOpPOHa, NnuueBast
NMOBEPXHOCTb WMHCTPyMeHTa

High Carbon Steel

Contains 1 - 1.4% carbon with some addition of chromium and
tungsten to improve wear resistance. The steel begins to lose
its hardness at about 250° C, and is not favoured for modern
machining operations where high speeds and heavy cuts are
usually employed.

High Speed Steel (H.S.S.)

Steel, which has a hot hardness value of about 600° C,
possesses good strength and shock resistant properties. It is
commonly used for single point lathe cutting tools and multi
point cutting tools such as drills, reamers and milling
cutters.

ENG

high carbon steel
carbon

chromium

tungsten

wear resistance
steel

hardness

machining operation

high speed
heavy cut

high speed steel

hot hardness

strength

RUS

BbICOKOYrnepoancTas cranb
yrnepoa

XpoM

Bonbdpam

M3HOCOCTOWMKOCTb

cTanb

TBEPOOCTb

1) mexaHunyeckasi obpaboTka,
obpaboTka Ha cTaHke 2)
CTaHo4Has onepaums
BbICOKasi CKOPOCTb

1) Tskénas dpakums,
TSHKENbIN NOroH

ObICTpopexyLas
(MHCTpyMeHTanbHas) ctanb
ropsiyas TBEpAOCTb,
TBEPAOCTL MPU BbICOKNX
Temneparypax

NPOYHOCTb; Npeaen
NPOYHOCTN, BPEMEHHOE
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Cemented Carbides

An extremely hard material made from tungsten powder.
Carbide tools are usually used in the form of brazed or
clamped tips. High cutting speeds may be used and materials
difficult to cut with HSS may be readily machined using carbide
tipped tool.

CBECTU K MUHUMYMY,

obnagarb XopoLen yaaponpo4YHOCTbIO,

Insert English equivalents of
the following word-combinations
into the sentences below:

UMETb OfHY AEWCTBYIOLLYIO PEXYLLYIO KPOMKY,
LLUIMPOKO NMPUMEHSTECS B CEPUIHOM NPOU3BOACTBE,

shock resistant
single-point cutting tool

multiple-point cutting tool
drill
reamer

milling cutter

cemented carbide

tungsten powder

carbide tool = carbide-tipped
tool

brazed-tip

clamped-tip

yaoepxvBaTb TBEPAOCTb NPU BbICOKMX TEMMepaTypax,
NPUBOAUTL K 3HAUYUTENBHOW YAapHON Harpyske Ha UHCTPYMEHT

conpoTuBneHve (Matepuana)
yAapOnpoYHbIN
O[HOMNE3BUNHBIN PEXYLLNIA
WNHCTPYMEHT
MHOrONEe3BUIHbIA PEXYLLMI
WNHCTPYMEHT

cBepIno

pas3BépTka

dpesa

CMNEYEHHbIV kapbuna;
CMEeYEHHbIV TBEPAbIV cnnas
(c kapbugom Bonbdpama B
KayecTBe OCHOBHOIO
KOMMOHEHTA)
BONbPaMOBbIN MOPOLLOK
1) TBepAOCNNaBHbIN
WNHCTPYMEHT 2)
TBEpPOOCNaBHbIN pe3eL

C HanasiHHOW pexyLuen
nnacTuHomn

C MEXaHW4YeCKUM KpernsieHnem
pexyLien nnacTuHbl

/ cpe3aTb WK ckanbiBaTb MeTans; B TOW UM MHOW CTENEeHM CBSA3aHHbI C 06paboTKoN pesaHueM; noaaepxunsaTb
CpOK Cnyx0bl WHCTPYMEHTa; Takume Kak CBEpna, pas3BEPTKM; CTPYXKa, Tpywascs O JMLUEeBYH MNOBEPXHOCTb

WHCTPYMEHTa; MeTaniopexyLime UHCTPYMEHTbI; /

1. Inserted tools are widely used for large-volume production, and when it is desirable . . . . ... ... between

regrinds for as long a time as possible.

5. It is commonly used for single point lathe cutting tools and multi point cutting tools

cutters.

........... and milling
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Match the following terms
with their definitions:

1. cemented carbide a) A tool that has one effective cutting edge and

removes excess material from the workpiece along
the cutting edge.

2. hot hardness b) Steel, which has a hot hardness value of about
600° C.

3. multiple-point (or multiple-edged) cutting tools c) They are designed, to take light finishing cuts.

4. roughing tools d) The ability to retain its hardness at high temperatures.

5. single-point (or single-edged) cutting tool e) Tools that remove excess material on two or more
cutting edges simultaneously.

6. finishing tools f) An extremely hard material made from tungsten
powder.

7. high speed steel g) They are designed, to take heavy roughing cuts.

Translate into

English:
1.

Bce npouecchbl pe3aHna BbI3bIBalOT TEN0, YTO BTIUAET Ha TBép}J.OCTb WHCTPpYMEHTa N, B KOHEYHOM CYéTe, Ha
ero cnocobHoCcTb pes3aTb.

Kak npaBuno, TBepaocnnaBHble WHCTPYMEHTbl ObiBalOT OBYX BWAOB: NGO C HamasiHHOW pexyLuen
NnacTuHOM, NMBO C €€ MexaHNYEeCKUM KpernneHnem.

K yacTto ucnonb3yembiM OAHONE3BUAHBIM U MHOFONE3BUIHBIM PEXYLLMM UHCTPYMEHTaM OTHOCSITCA CBEpnNa,
pa3BépTkM 1 hpesbl.

O hekTnBHasi 06paboTka pe3aHnem obycnaBnmMBaeTCa TakMMU CBOWCTBaAMM MHCTPYMEHTA Kak TBEPAOCTb
npu BbICOKMX TEMMNepaTypax, MPOYHOCTb U CONPOTUBNEHUE yAapy, HU3KUA KOSDPULNEHT TPEHMSI.

dopMy MHCTPYMEHTOB OGbIMHO BOCCTaHaBMMBAOT MO WMHCTPYMEHTallbHbIM OMpaBkaMm KBaapaTHOro umnu
NPSIMOYroNbHOro CeYEHWs1 Ha CrneLunanbHO CKOHCTPYMPOBAHHBIX 3aTOYHbIX CTaHKaXx.

VHCTpyMeHTbI, yaansiowme npunyck OA4HOBPEMEHHO ABYMS UM Gonee pexyLnmm KpoMKamu, HasbiBaloT
MHOroNne3BUNHbLIMM.

Tvn pexyliero WHCTPyMEHTa 3aBWCUT OT CTaHka, Ha KOTOPOM OH MWCronb3yeTcs. Tak, Hanpumep,
CYLLIECTBYIOT TOKapHbIe, CTporarnbHble, A0NGexXHbIe U (hacoHHbIE Pe3Libl, @ Tak Ke NPOTsKKMA U abpasuBbl.

Bbicokoyrnepoauctas ctanb COAEPXUT yrrepon ¢ HekoTopbiM fo6GaBrneHveM xpoma v Bornbdpama ans
Yy4LLEHNS UBHOCOCTOMKOCTM.
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