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INPEJUCJIOBUE

JlaHHBIE METOAMYECKHE YKazaHUs Mo AucIuIUIinHe «MHOCTpaHHbBIN
SI3BIKY» TIPEIHA3HAYCHBI, MPEXKAE BCEro, IS CaMOCTOSITEIHHOU pabOTHI
CTYJIEeHTOB, o0yuarormxcs no cnenuanbHocT 21.05.04 «'opHOE nemno»,
a TaK K€ MOTYT OBITh ITOJIE3HHI JJIS BY30B TEXHHYECKOTO Mpoduist O1Iu3-
KHX CIICIIUATLHOCTEH.

B cooTBetcTBUUM ¢ TpeOOBaHHUSIMH TOCYAaPCTBEHHBIX MporpamMm Poc-
cuiickoit ®enepanuu 1Mo MpohecCHOHATBHOMN MOATOTOBKE TOPHBIX WHKE-
HEPOB W CIEIUAINCTOB B 00JIaCTH 00O0TAIICHUs MOJIE3HBIX HCKOTIAeMBIX
JTaHHBIE METOJAMYECKHE yKa3aHUs pa3pabOoTaHbl JUIsl OPTaHU3AINA CaMO-
CTOSATENBHON Pa0OTHI CTYJCHTOB C IENbI0 (DOPMUPOBAHUS y HHUX yMe-
HAW U HABBIKOB AaHTJIOS3BIYHOTO OOIICHHS B MPO¢eCCHOHATEHOMN 0bac-
TH.

IIpennoxeHHble ayTEHTUYHBIE MAaTEPUANIbl HA aHTJIMICKOM SI3BIKE U
pa3paboTaHHBI KOMIUIEKC yMpaKHEHWH K HUM HalpaBJIeHbl Ha COBEp-
[IEHCTBOBaHWE HABBIKOB YCTHOM M MUCHhbMEHHOW MHOS3BIYHON peuu B CH-
Tyanusax mpodeccnoHaabHO-OpUEHTUPOBAaHHOTO oOmeHus. TemaTuka
TEKCTOB 3aTparuBaeT COBPEMEHHbIE MAIIMHBI U pa3iINYHbIe BUIBI 000-
pPYJOBaHUS MUHEPAIBHO-CHIPHEBOTO KOMITIEKCA.

bonpmas yacTte 3amaHMi NpegHa3HayeHa MJIs Pa3BUTHUS YMEHHH
aHAITM3UPOBaTh WH(OPMAIUIO, COBEPIICHCTBOBAHUE HABBLIKOB TIEPEBOJIA,
a TaKke yMEHHUH ¥ HABBIKOB O3HAKOMHUTEIEHOTO U TIOMCKOBOTO UTEHMSL.

Oco0oe BHUMaHHE YJIENAETCS HAKOIUICHUIO aKTHMBHOTO CJIOBAPHOIO
3araca, KOTOPBIA BKJIIOYAaeT HanOoJiee yIOTPEOUTENbHBIC IS CIICIUATb-
HOCTH TEPMHHBI U CIIOBa OOIIETEXHHYECKOT0 3HA4YeHUs. MeToaumueckne
yKa3aHUSA COCTOAT W3 3 pa3fennoB. B MpHIoKeHWH MPEACTABICH aHTJIO-
PYCCKUH CJIOBaph TEPMHUHOB.



UNIT I. MINING MACHINES AND EQUIPMENT
TEXT A. MINING MACHINES AND EQUIPMENT

Task 1. Answer the following prediction questions.
1. What mining machines do you know?

2. How can they be classified?

Task 2. Read the text. Choose the best alternatives 1, 2, 3, 4 or 5 to
answer the questions.

Machines make mining easier, quicker, and sometimes safer.
The nature of the material, the topography and general conditions, the
quantities to be handled, capital investment and engineering determine
the methods of excavation and the selection of the machines.

Surface mining is a type of mining in which soil and rock overly-
ing the mineral deposit (the overburden) are removed. It is the opposite of
underground mining, in which the overlying rock is left in place, and the
mineral removed through shafts or tunnels.

Here are some of the machines used in mining;:

Surface Mining:

Wheel loaders: These are used when a lot of mining materials
need to be moved at one time.

Excavator: Most surface mines have one of these. This machine
is used to do the digging. This machine also dumps the materials that it
dug up into a dump truck.

Dump Trucks: These are used to take away or move materials.
Sometimes they are called monster trucks because they are very big.

Crawler-tractor: Sometimes these are called dozers. Instead of
rubber tires, these have chains. Chain tractors are used on land where
rubber tires won't work too well - like in mud or on mountain slopes.
Dozers push dirt from one place to another. When mines close and they
begin to fix the land that has been changed, dozers push dirt and materials
where they need to go.

Motor grader: These are used to make the ground level when
they are clearing off the land for mining or fixing it when they are done.
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Underground mining:

Articulated dump trucks: These are used to move large
amounts of material in the mine. They can turn easier inside mines than
most trucks can.

Continuous miners are machines with a large rotating steel drum
equipped with tungsten carbide teeth that scrape coal from the seam. Op-
erating in a “room and pillar” system — where the mine is divided into a
series of 20-to-30 foot “rooms” — it can mine as much as five tons of coal
a minute — more than a miner of the 1920s would produce in an entire
day. Continuous miners account for about 45% of underground coal pro-
duction, and also utilize conveyors to transport the removed coal from the
seam. They can be used instead of blasting and drilling.

Longwall mining equipment: This is used to cut out the coal in
layers. Part of the machinery will hold up the roof, too.

Shuttle cars: In room-and-pillar systems, electric-powered, rubber-tired
vehicles called shuttle cars haul coal from the face to the intermediate
haulage system.

Ne Questions Alternatives

1. What is the difference | 1. surface mining can be done without
between surface and machinery
underground mining? 2. surface mining is more expensive

3. in underground mining the overbur-
den is left in place

4. underground mining is used to ex-
tract the most valuable minerals

5. there is no difference

2. What is the overbur- | 1. the host rock containing valuable
den? minerals

2. the rock underlying the mineral de-
posit

3. poor soil

4. what is removed through shafts or
tunnels

5. the soil and another material which
lie over the mineral deposit
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When are wheel loaders
used?

1. when it is necessary to excavate the
surface soil

2. when a lot of mining materials need
to be moved at the same time

3. when drilling operations are carried
out

4. after blasting in the mine

5. in underground mining

What is the main func-
tion of an excavator?

1. dumping the materials into a dump
truck

2. extracting minerals from the earth

3. transportation of ore or coal

4. digging

5. drilling

Why dump trucks are
called monster trucks?

1. they make a loud screaming noise
while operating

2. they look like monsters

3. they have teeth and tails

4. miners are afraid of them

5. because they are huge

How do crawler-
tractors differ from oth-
er mining machines?

1. they have chains instead of rubber
tires

2. only they can work in mud

3. they can turn easier than other ma-
chines

4. they are used when mines close

5. they can move large amounts of ma-
terial

What mining machine
can work well in mud
or on mountain slopes?

. wheel loaders

. dump trucks

. motor graders

. dozers

. any mining machine

What advantage do ar-
ticulated dump trucks
have compared to other

. they are much quicker
. they are safer
. they turn easier inside mines

W= B W —
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mining trucks?

4. they move larger amounts of material
in the mine
5. they can be used for digging

9 Why are continuous | 1. they can work non-stop
miners so useful in | 2.they make mining easier and safer
mining? 3. they push dirt from one place to
another
4. they make the ground level
5. they can be used instead of blasting
and drilling
10. | The part of longwall | 1. supports the roof

mining equipment ...

2. can fix the land

3. is used to make the ground level

4. has chains

5. can mine five tons of coal a minute

Task 3. Give Russian equivalents to the following words and word com-
binations: surface mining, overburden, wheel loaders, digging, dump
trucks, crawler-tractors, rubber tires, mountain slopes, motor graders, un-
derground mining, articulated dump trucks, continuous miners, a large
rotating steel drum equipped with tungsten carbide teeth, to scrape coal,
to operate in a “room and pillar” system, to transport the removed coal
from the seam, blasting and drilling, longwall mining, shuttle cars, elec-
tric-powered vehicles, to haul coal from the face to the intermediate hau-
lage system.

Task 4. Match the mining machines and their descriptions

1. | Continuous miner A | aplatform with sides that
moves mined materials into a
mine shuttle to take it out of
the mine.

2. | Conveyor B | a machine that digs the coal

off of the walls of the mine
and then loads it in a device
to take it out of the mine.




3. | Shuttle car C | a machine that operates on a
set of tracks instead of tires.
Commonly called bulldozers
or cats from the brand name

Caterpillar.

4. | Crawler-tractor D | a vehicle that is used to take
ore out of the mine.

5. | Dump truck E | is equipped with an open-box

bed, which is hinged at the
rear and equipped with hyd-
raulic rams to lift the front,
allowing the material in the
bed to be deposited on the
ground behind the vehicle at
the site of delivery.

TEXT B. MINING MONSTERS

Task 1. Read the text about 5 spectacular mining machines and write
questionsto the following answers:

a) 100 tonnes

b) amax speed of 65km per hour

¢) The Komatsu D575A

d) 398 horsepower

e) 5270mm

Ever wondered which enormous pieces of mining industry
equipment were the biggest? Find out our top 5 picks.

The mine site is home to some of the most monster machinery
known to man. From excavators to trucks to dozers to jumbos, these
enormous pieces of equipment definitely stack up on site, leaving a large
imprint in the rubble and dust. But which ones come out on top? We’ve
trawled through the mines and compiled a list of the five biggest players
in their respective categories.




Terex - Bucyrus RH400 — the biggest excavator
Excavators are the largest machines, found on the mine site and this hy-
draulic face shovel is the biggest of the biggest. Weighing in at a mam-
moth 980 tonnes, the RH400 weighs 100 tonnes more than the next larg-
est hydraulic excavator, Hitachi’s EX8000-6. With a max power of 4400
horsepower at 1800 RPM and a bucket capacity of 50 cubic metres, the
RHA400 truly is the biggest of them all. Powered by two 16-cylinder Cat
3516B or Cummins QSK60 diesel engines, the RH400 is the ideal digger
that is always up to the Task.

BelAZ 75710 — a huge dump truck
The BelAZ 75710, or as it’s affectionately referred to, ‘The 450°, is the
largest mining dump truck in the world. Standing at an impressive 7,9
metres and weighing a whopping 450 tonnes, the 75710 truly is a mon-
ster truck. Released in late 2013, ‘The 450’ is 25 per cent larger than its
next model down, the 360 tonne truck. Powered by two 16-cylinder, 65-
litre diesel engines, ‘The 450’ provides a max speed of 65km per hour
with 2300 horsepower. For easy access around the site it’s fitted with
eight wheels the same size as the 360 with two turnable axles, which al-
low it to haul more quickly and efficiently.

Komatsu D575A — an enormous bulldozer
The Komatsu D575A comes up trumps in its category as the largest dozer
you’ll find in mining since the beginning of its operations in 1991. Tip-
ping the scales at 152.6 tonnes and standing at 4.88 metres tall, 12.5 me-
tres long and 7.3 metres wide, the D575A is the biggest and best in the
business. With its 2250 horsepower engines, it can move nearly 70 cubic
metres of material per pass with its standard blade. Even more impres-
sive, it can move nearly 100 cubic metres with its optional blade, making
it the ideal mining partner.

Caterpillar R3000H — a giant load-haul dump vehicle
Known as the largest load-haul dump vehicle in the Caterpillar line, the
R3000H model is the perfect underground bogger companion for digging
up hard-to-remove muck. Specifically designed for a rated payload of 22
cubic metres in both load-and-carry and truck loading applications, the
R3000H has a 16 per cent production advantage over its predecessor, the
R2900 XTRA. With a max power of 398 horsepower and a bucket capac-



ity of 9.1 to 13.9 cubic metres, this bogger is up to the challenge that even
the most demanding underground mining applications present .

Sandvik DD422i — a jumbo drill. It’s all in a name, with this massive
drilling jumbo being the biggest and best yet, while still managing to maneuver
itself in the trickiest and tightest of spots. Along with Atlas Copso, Sandvik has
marked its territory in underground development, and the DD422i is its headhun-
ter. Sandvik calls it the most advanced underground rig on the market. The
DD422i has a feed length of 5270mm, a hole diameter of 43 to 64mm and an
engine power of 159 horsepower. Boasting the widest range of automatic drilling
functions, it uses a 10274mm by 2590mm RD 525 rock drill for increased prod-
uctivity, making it a truly enormous asset.

Task 2. Surf the Internet and find the videos showing the machines de-
scribed in the text in action. Would you like to work with some of these
incredible machines when you start your career in the mining industry?
Task 3. Compare the machines mentioned in the text in relation to their
technical characteristics. Make use of the following expressions: the
same as, much bigger than, almost, as ... as, not quite as ... as, twice as ...
as, like, different from, in contract to, etc.

UNIT II. MINERAL PROCESSING TECHNOLOGIES
TEXT A. MINERAL PROCESSING

Task 1. Read the following text and answer the questions:
1. What is mineral processing?
What are four main types of mineral processing? How do they
differ?
What can you say about early processing techniques?
4. What are the main stages of modern mineral processing?

(98]

Mineral processing refers to a number of interrelated procedures
that are all aimed at extracting valuable material from ores. Many valua-
ble minerals are mined as ores, which are rocks that contain useful sub-
stances. Mineral processing was done by hand in the past, though in
modern times it is typically achieved through the use of heavy machinery.
There are four main types of mineral processing, each of which uses a
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different method to separate valuable materials from ore gangue. The four
different methods involve the reduction of ore particle sizes, the separa-
tion of particles by size, concentration of wanted minerals, and the re-
moval of liquids from the solid minerals.

Early mineral processing typically involved manual labor, such as
striking ore with hammers to break it open. This process of separating
minerals from ore by hand was known as spalling. Similar processes were
developed during the 10th century that mechanized the use of hammers to
break the ore. These stamp mills typically used a water wheel to lift the
hammers and the force of gravity to draw them down onto the ore. Early
processing techniques also relied on manual labor to pick out each indi-
vidual mineral particle from the ore gangue.

Modern mineral processing techniques typically use mechanized
unit processes to separate minerals from ore. The first process is typically
comminution, which can consist of crushing or grinding an ore. This pro-
cedure can break minerals out of the ores, allowing them to be further
processed. The next step may be to separate out the particles according to
size. One common way this can be accomplished is through the use of
progressively finer screens.

After the ore has been broken down and sorted by size, it may
undergo one or more processes to separate desired minerals from un-
wanted ore gangue. The specific processes may vary between different
minerals, and are highly dependent on the physical qualities of both the
mineral and ore. Gravity concentration is a relatively simple method that
works due to the different specific gravity of each mineral and ore. This
is a relatively low tech method and one of the earliest used. It typically
involves placing the mineral and ore into a container and shaking it until
the different materials have settled separately.

The final procedure in mineral processing is often dewatering,
which separates moisture from the minerals. This may be achieved by
passing the minerals over specialized screens, or through other methods.
Particular minerals, such as metals, may undergo additional processing
methods. Metals may be subjected to a variety of pyrometallurgical min-
eral processing techniques, such as smelting.

11



Task 2. Match the following words and word combinations with their
English equivalents.

1. | mineral processing A | mycrtas nopojaa

2. | valuable minerals B | pa3zmenenue yactui mo
pa3mepam

3. | heavy machinery C | oboraieHue moyie3HpIX
HCKOTIAeMBIX

4. | ore gangue D | ynmanenue >KUIKOCTH

5. | reduction of ore particle E | mone3Hsle nckonaemplie

size
6. | separation of particles by F | rpoxoTs
size

7. | concentration G | uaMenbueHue

8. | removal of liquids H | MoiHble MamuHbL

9. | stamp mill 1 | npobnenme

10. | comminution J | rpaBuTanmonHoe oborarie-
HUE

11. | crushing K | ymenbpiieHue pa3mepa gac-
THIL PYJIbI

12. | grinding L | oGe3BOXKHMBaHHE

13. | screens M | KOHIEeHTpaIys

14. | gravity concentration N | nnaBneHue

15. | dewatering O | mect, Tomues

16. | smelting P | xpymHOE apobienne

Task 3. Define whether the statements aretrue or false.
The goal of mineral processing is to produce maximum value

1.

2.

|98)

from a given raw material.

Heavy machines have been used in mineral processing since the
early times of its development.
Crushing is the first controlled size reduction stage in the process.
Manual labour is mostly used in modern mineral processing to

separate minerals from ore.

The process of comminution usually involves crushing or grind-

ing an ore.
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Fine screens are designed for breaking the ore.

7. The choice of separation technologies highly depends on the
physical qualities of both the mineral and ore.

8. Gravity concentration is a recently developed method in mineral
processing and can be characterized as highly effective.

9. Dewatering may be achieved by passing the minerals over spe-
cialized screens.

10. Smelting is one of pyrometallurgical mineral processing techni-

ques.

Task 4. Translate from Russian into English:

1.06OFaH_lCHI/Ie MOJIC3HBIX HCKOMACMbIX 3TO COBOKYIHOCTL IIPOLECCOB
MePBUYHON 00paOOTKH MHHEPATHHOTO CHIPhS, UMEIOMIAs CBOCH IIEIBIO
OTJEJICHUE BCEX LIEHHBIX MUHEPAJIOB OT IIyCTOW MOPOIBI. 2. B 3aBucumo-
CTH OT METOAa OTACJICHUA LICHHOI'O KOMIIOHCHTA OT l'[yCTOI71 nopoAbl BbI-
ACIIOT YCTBIPEC OCHOBHBIX THUIIA 060FaH.[€HI/I${ MHOJE3HBIX UCKOIMaeMEIX. 3.
OHHU BKJIIOYAIOT YMEHBIICHUE pa3Mepa JacTHIl PyAbl, pa3AciieHue YacTHI]
1o pasMepaM, KOHIUCHTPAUIO HYXHBIX MUHCPAJIOB U YAAaJICHUC BOJbI U3
TBCPAbIX MUHEPAJIOB. 4. Ha COBPCMCHHOM 3Tale 060FaIJ_IeHI/I$I IIOJIE3HBIX
HUCKOIIa€MBIX IPUMEHAIOT MOIIHBIC MAIlWHBI. 5. Metanasl MOTYT IIOA-
BEpPrarocCia CIICIINAJIbHBIM MUPOMETAIITY PrUICCKUM METOdaM
060FaH.[eHI/I}l, HarpuMmep, MJIaBJICHUIO.

TEXT B. A CAREER IN THE MINERAL PROCESSING
INDUSTRY

Task 1. Study the information about a Mineral Processing Engineers
responsibilities and working conditions. Make up a list of 10-15 ques-
tions to a Mineral Processing Engineer to get an insight about this ca-
reer.

Mineral processing engineers have the responsibility of obtaining ore
mined from the earth, and removing minerals in the form of concentrates.

Their typical duties are the following:

Mineral Processing Engineers are involved in all stages of raw mate-
rials processing;
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Plan, organise and oversee the extraction of metallic and non-metallic
matter from the ore at mines;

Transform low value impure metals, recycled materials and bypro-
ducts into valuable products;

This extraction process can occur at both underground and open pit
mines;

Study and apply chemical and process metallurgy techniques;

Responsible for onsite testing and research;

Constantly looking for new methods to improve the production of
these metals;

Create new materials from matter that was considered waste;

Process design and development;

Process control and management;

Prepare and oversee operational budgets to evaluate the economic,
and environmental efficiency and feasibility.

Working Conditions:

Mineral Processing Engineers may work in laboratories or be re-
quired to travel to mine sites, where they work with other engineers and
Mineral Processing Operators or Technicians.

Depending on the type of mine, Mineral Processing Engineers may
work in the open above ground, or underground where it can be cramped
and hot.

Production sites can be remotely located and can be hot and noisy,
and Engineers may be required to wear protective glasses and clothing.

Mineral Processing Engineers must be prepared to travel and will of-
ten stay away from home for extended periods. They may be required to
live on site away from home, or to work on a fly in fly out basis. FIFO
(Fly In Fly Out) commonly involves flying in for a certain period of time
whilst the Mineral Processing Engineer would be on site, and then flying
home for periods when they are off work

Mineral Processing Engineers may get to see the world as if working
for large international companies, their job will often involve internation-
al travel.

Task 2. Write a 200-word short essay on the topic «The Challenges of
My Future Professin».
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TEXT C. MINERAL PROCESSING TECHNOLOGIES

Part1
Task 1. Read the text and find Russian equivalents to the following
English words and word combinations:
automatic control systems, sampling device, hand-operated pestles and
mortars, shovel, pipe sampler, machine sampler, conveyor belt, crusher,
mill, log washer, cone crusher, jaw crusher, disintegrate, cylinder mill,
grinding bodies, autogenous mill , semiautogenous mill, roll crusher,
mount, sieve, millstone
Task 2. Think of a possibletitle for the text.

The operating stages in minerals processing have remained the
same for thousands of years, but of course we have come far in develop-
ment of equipment and processes since then.

The primary operations of minerals processing are comminution
and concentration, but there are other important operations in a modern
mineral processing plant, including sampling, analysis, and dewatering.

Routine sampling and analysis of the raw material being
processed are undertaken in order to acquire information necessary for
the economic appraisal of ores and concentrates. Modern plants have ful-
ly automatic control systems that conduct in-stream analysis of the ma-
terial as it is being processed.

Sampling is done either by hand or by machine. Hand sampling is
usually expensive, slow, and inaccurate, so that it is generally applied
only where machinery is either not available or too expensive to install.

Many different sampling devices are available, including shovels,
pipe samplers, and automatic machine samplers. After one or more samp-
les are taken from an amount of ore passing through a material stream
such as a conveyor belt, the samples are reduced to quantities suitable for
further analysis. Analytical methods include chemical, mineralogical, and
particle size. Coarsely ground minerals can be classified according to size
by running them through special sieves or screens, for which various na-
tional and international standards have been accepted.

In order to separate the valuable components of an ore from the
waste rock, the minerals must be liberated from their interlocked state
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physically by comminution. As a rule, comminution begins by crushing
the ore to below a certain size and finishes by grinding it into powder.

In primitive times, crushers were small, hand-operated pestles
and mortars, and grinding was done by millstones turned by men, horses,
or waterpower. Today, these processes are carried out in mechanized
crushers and mills. Whereas crushing is done mostly under dry conditi-
ons, grinding mills can be operated both dry and wet, with wet grinding
being predominant.

Crushing, Some ores occur in nature as mixtures of discrete mi-
neral particles, such as gold in gravel beds and streams and diamonds in
mines. These mixtures require little or no crushing, since the valuables
are recoverable using other techniques (breaking up placer material in log
washers, for instance). Most ores, however, are made up of hard, tough
rock masses that must be crushed before the valuable minerals can be
released.

In order to produce a crushed material suitable for use as mill
feed (100 percent of the pieces must be less than 10 to 14 millimetres, or
0.4 to 0.6 inch, in diameter), crushing is done in stages. In the primary
stage, the devices used are mostly jaw crushers with openings as wide as
two metres. These crush the ore to less than 150 millimetres, which is a
suitable size to serve as feed for the secondary crushing stage. In this
stage, the ore is crushed in cone crushers to less than 10 to 15 millime-
tres. This material is the feed for the grinding mill.

Grinding. In this process stage, the crushed material can be fur-
ther disintegrated in a cylinder mill, which is a cylindrical container built
to varying length-to-diameter ratios, mounted with the axis substantially
horizontal, and partially filled with grinding bodies (e.g., flint stones, iron
or steel balls) that are caused to tumble, under the influence of gravity, by
revolving the container.

A special development is the autogenous or semiautogenous mill.
Autogenous mills operate without grinding bodies; instead, the coarser
part of the ore simply grinds itself and the smaller fractions. To semiau-
togenous mills (which have become widespread), 5 to 10 percent grinding
bodies (usually metal spheres) are added.

Yet another development, combining the processes of crushing
and grinding, is the roll crusher. This consists essentially of two cylinders
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that are mounted on horizontal shafts and driven in opposite directions.
The cylinders are pressed together under high pressure, so that comminu-
tion takes place in the material bed between them.

Task 3. What kinds of crushers and mills were described in the text?

Part 11
Task 1. Read the text and find English equivalents to the following
Russian words and word combinations: ¢poromerprueckuit metox cena-
parmn, (IOTalOHHAs cemapanys, TPaBUTAIMOHHAS Cemapaius, pasfe-
JIeHuEe B TSOKENON cpele, METKOpa3ApOOICHHBIN TsDKENBI MUHEpAT,
CYCIICH3UA, U3MCIIbYCHHAad pyJa, 4aCTHIbI HyCTOﬁ Imopoabl, XBOCTEI, OT-
cajka, KoyueOaHue, HIDKHUHM CIIOH, IepBOHAYAIbHBIN MaTepua, IEHTPO-
OC)KHAs CHIIa, KA9arolIHACs KOHIICHTPAIIMOHHBIA CTOJ, CIUPAIBHEIN Ce-
naparop, MoIepeyHoe CeYeHHe, CMeCh TOHKO HM3MEIb4YEHHOT0 MCKOIMae-
MOTO C >KMJIKOCTBIO, CMAa4MBAEMOCTb, (bnoranonHas kamepa, reHa
npu IIOTAllMK, MarHUTHBIE CEIapaTopbl HU3KOTO HAIPSKEHUS, MECKU
TSKETBIX MUHEPAJIOB
Task 2. Read the text and give definitions to the following processes:
optical separation, gravity separation, flotation separation, magnetic sepa-
ration, electrostatic separation, jigging, flotation, heavy-media separation
Task 3. Think of a possibletitle for the text

Concentration involves the separation of valuable minerals from
the other raw materials received from the grinding mill. In large-scale
operations this is accomplished by taking advantage of the different pro-
perties of the minerals to be separated. These properties can be colour
(optical sorting), density (gravity separation), magnetic or electric (mag-
netic and electrostatic separation), and physicochemical (flotation separa-
tion).

Optical separation is used for the concentration of particles that
have sufficiently different colours (the best contrast being black and whi-
te) to be detected by the naked eye. In addition, electro-optic detectors
collect data on the responses of minerals when exposed to infrared, visib-
le, and ultraviolet light. The same principle, only using gamma radiation,
is called radiometric separation.
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Gravity methods use the difference in the density of minerals as
the concentrating agent. In heavy-media separation (also called sink-and-
float separation), the medium used is a suspension in water of a finely
ground heavy mineral (such as magnetite or arsenopyrite) or technical
product (such as ferrosilicon). Such a suspension can simulate a fluid
with a higher density than water. When ground ores are fed into the sus-
pension, the gangue particles, having a lower density, tend to float and
are removed as tailings, whereas the particles of valuable minerals, hav-
ing higher density, sink and are also removed. The magnetite or ferrosili-
con can be removed from the tailings by magnetic separation and re-
cycled.

In the process called jigging, a water stream is pulsed, or moved
by pistons upward and downward, through the material bed. Under the
influence of this oscillating motion, the bed is separated into layers of
different densities, the heaviest concentrate forming the lowest layer and
the lightest product the highest. Important to this process is a thorough
classification of the feed, since particles less than one millimetre in size
cannot be separated by jigging.

Finer-grained particles (from 1 millimetre to 50 micrometres) can
be effectively separated in a flowing stream of water on horizontal or in-
clined planes. Most systems employ additional forces—for example, cen-
trifugal force on spirals or impact forces on shaking tables. Spirals consist
of a vertical spiral channel with an oval cross section. As the pulp flows
from the top to the bottom of the channel, heavier particles concentrate on
the inner side of the stream, where they can be removed through special
openings. Owing to their low energy costs and simplicity of operation,
the use of spirals has increased rapidly. They are especially effective at
concentrating heavy mineral sands and gold ores.

Gravity concentration on inclined planes is carried out on shaking
tables, which can be smoothed or grooved and which are vibrated back
and forth at right angles to the flow of water. As the pulp flows down the
incline, the ground material is stratified into heavy and light layers in the
water; in addition, under the influence of the vibration, the particles are
separated in the impact direction. Shaking tables are often used for con-
centrating finely grained ores of tin, tungsten, niobium, and tantalum.
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Flotation is the most widely used method for the concentration of
fine-grained minerals. It takes advantage of the different physicochemical
surface properties of minerals—in particular, their wettability, which can
be a natural property or one artificially changed by chemical reagents. By
altering the hydrophobic (water-repelling) or hydrophilic (water-
attracting) conditions of their surfaces, mineral particles suspended in
water can be induced to adhere to air bubbles passing through a flotation
cell or to remain in the pulp. The air bubbles pass to the upper surface of
the pulp and form a froth, which, together with the attached hydrophobic
minerals, can be removed. The tailings, containing the hydrophilic miner-
als, can be removed from the bottom of the cell.

Flotation makes possible the processing of complex intergrown
ores containing copper, lead, zinc, and pyrite into separate concentrates
and tailings—an impossible task with gravity, magnetic, or electric sepa-
ration methods. In the past, these metals were recoverable only with ex-
pensive metallurgical processes.

Magnetic separation is based on the differing degrees of attrac-
tion exerted on various minerals by magnetic fields. Success requires that
the feed particles fall within a special size spectrum (0.1 to 1 millimetre).
With good results, strongly magnetic minerals such as magnetite, frankli-
nite, and pyrrhotite can be removed from gangue minerals by low-
intensity magnetic separators. High-intensity devices can separate oxide
iron ores such as limonite and siderite as well as iron-bearing manganese,
titanium, and tungsten ores and iron-bearing silicates.

The electrostatic method separates particles of different electrical
charges and, when possible, of different sizes. When particles of different
polarity are brought into an electrical field, they follow different motion
trajectories and can be caught separately. Electrostatic separation is used
in all plants that process heavy mineral sands bearing zircon, rutile, and
monazite. In addition, the cleaning of special iron ore and cassiterite con-
centrates as well as the separation of cassiterite-scheelite ores are con-
ducted by electrostatic methods.

Task 4. Complete the following sentences and trandate them.
1. In large-scale operations ......... of the minerals to be separated are
taken into account in the process of concentration.
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2. The best contrast colous are .......

3. A suspension in water of a finely ground heavy mineral can simulate a
fluid...... than water.

4. In the process called jigging, ........ is pulsed, or moved by pistons up-
ward and downward, through the material bed.

5. The use of spirals is especially effective at ......... .

6. .. are often used for concentrating finely grained ores of tin,
tungsten, niobium, and tantalum.

7. Flotation is........ for the concentration of fine-grained minerals.

L is based on the differing degrees of attraction exerted on vari-

ous minerals by magnetic fields.

9. High-intensity devices are used for separating......

10. All plants that process heavy mineral sands bearing zircon, rutile, and
monazite apply the method of ....

Part IIT
Task 1. Match the following Russian words and word combinations
with their English equivalents.

1. | water circuits A | rpaBUTalIMOHHBIH QUIBTP

2. | processing plant B | 6GapabaHHBII TYEHKOBBIH
busTp

3. | thickening C | BogHO-IIUTaMOBAs CXeMa

4. | dewatering bin D | oborarurenbHas Gadpuka

5. | filter cake E | xoHBeliepHas meyp /IS CyI-
K1

6. | reduce the demand for F | obe3BoxwuBaronuii OyHKep

7. | pressure filter G | ocaxeHue

8. | sedimentation H | Bpamatomiasics 6apabaHHas
CYIIMIIKA

9. | gravity filter I | ymnotHeHue

10. | flocculating agent G | ¢unbTp s 00E3BOKUBAHUS
IO/ AaBJICHHEM

11. | drum cell filter K | camkats moTpeOHOCTH B

12. | rotary drum drier L | ¢moxynsHT

13. | fluidized-bed dryer M | keKx QuIbTPOBaHMUS

14. | conveyor dryer N | cymuika ¢ KUISIIUM CI0EeM
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Concentrates and tailings produced by the methods outlined
above must be dewatered in order to convert the pulps to a transportable
state. In addition, the water can be recycled into the existing water cir-
cuits of the processing plant, greatly reducing the demand for expensive
fresh water.

Filtration is the separation of a suspension into a solid filter cake
and a liquid filtrate by passing it through a permeable filtering material.
Important factors in this process are the properties of the suspension (e.g.,
size distribution, concentration), the properties of the filtering materials
(e.g., the width and shape of pores), and the forces applied to the suspen-
sion. Filtration is carried out in gravity filters (screens, dewatering bins),
in centrifugal filters (screen centrifuges), in vacuum filters (drum cell
filters, disk filters), or in pressure filters (filter presses). Such devices
make it possible to produce filter cakes containing 8 to 15 percent mois-
ture.

In the process of thickening (also called sedimentation), the sol-
ids in a suspension settle under the influence of gravity in a tank and form
a thick pulp. This pulp, and the clear liquid at the top of the tank, can be
removed continuously or intermittently. In comparison with filtration,
thickening offers the advantage of low operation costs; on the other hand,
it has the disadvantage of leaving a higher moisture content in the pulp.
For this reason, the dewatering of pulps containing fine particles often
involves a combination of thickening and filtration. The thickening of
finely grained pulps is often aided by the use of flocculating agents.

The removal of water from solid materials by thermal drying
plays a significant role in modern mineral processing. A great number of
dryer types are available. Convection dryers, employing a flow of hot
combustion gases to remove moisture from a pulp stream, are the most
common. To this type belong rotary drum, conveyor, and fluidized-bed
dryers.
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UNIT III. MINERAL PROCESSING EQUIPMENT
TEXT A. CRUSHERS

Task 1. Read the text and give the Russian equavalents to the following
English words and word combinations:

rock crusher, hopper, belt drive, conveyor belt, jaw crusher, vibrating
feeder, flywheel, eccentric shaft, bearing, tension rod, toggle plate, jaw
plate and fixed jaw, roller crusher, gyratory and cone crushers, impact
crusher

Task 2. Read the text and answer the questions:

1. What is a rock crusher?

2. What are the main components of a rock crusher?

3. What are the main types of crushers? Compare the fields of their appli-
cation.

A rock crusher is a device used to crush rocks into smaller pieces.
Most rock crushers have a hopper at the top - a container which holds the
rock above the crusher and uses gravity to feed it in. Alternately, rock
crushers can use a belt drive to continuously transport the rock into the
crusher. At the bottom of nearly every type of crusher is a hole. Once a
rock has been pressed into small enough pieces to fit through the hole, it
exits the crusher either onto, a conveyor belt, into a bin or onto a large
pile. In some cases, one rock crusher may feed directly into a second one,
crushing the rocks up into finer and finer particles in two or three stages.

Jaw crushers are the oldest and one of the simplest sorts of rock
crushers. A jaw crusher is like a giant collapsible V made out of two met-
al walls. At the bottom, the two walls are very close together and at the
top they are further apart. One wall is held still while the other is closed
against it - usually about three times a second. When it closes, the jaw
crushes the rocks inside it. Because it tapers, the rocks are crushed to
smaller and smaller sizes as they go down, then dropped through the bot-
tom. The main components of a jaw crusher include vibrating feeder,
flywheel, eccentric shaft and bearing, tension rod, toggle plate, jaw plate
and fixed jaw.

The jaw crusher is widely used in mining, building materials,
chemical industry, metallurgy and so on. It is suitable for primary and
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secondary crushing all kinds of minerals and rocks with compressive
strength less than 320 MPa.

Another common type is the roller crusher. The roller crusher is a
set of two large metal rollers rotating in opposite directions. Rocks are
fed into the space between the two rollers, where they are crushed and
then dropped to the ground. Roller crushers are often used as a secondary
crushing stage. Small, pre-crushed rocks are inserted into the roller,
which then breaks them down into gravel.

Gyratory and cone crushers work in pretty much the same way,
although they have slightly different designs. The rock falls into the top
of a chamber with a spinning grinder at the bottom. As the rock falls
down, it is squeezed between the grinder and the walls of the chamber
and crushed. As it continues to fall down the chamber, it is pulverized
into smaller and smaller bits until it falls out the bottom.

The impact crusher is a machine which works with shock prin-
ciple, the materials in the crushing chamber suffer a high speed crush
from the high-speed rotating hammer, the crushed materials rush over to
the impact plate and coming back again, this process will repeat until the
products satisfied the requirements, i. e. the fractured particle can dis-
charged as its size is smaller than the gap between the counterattack plate
and the hammer.

Task 3. Read the following text and fill in the gaps with the words from
the box:

reduce , environmental, machines, jaws, input, maintenance, crush,
medium, movable, jaw crushers, raw material , secondary, bottom

Jaw crushers are (1) used for primary and (2) hard
material crushing. They use compressive force to (3) the size of
raw materials and according to the feeding spread, they can be divided
into large, (4) and small sized. These machines are designed for
heavy-duty applications, however different types of (5) uses diffe-
rent methods to crush the materials and are used for different purposes.
Each jaw crush has a specific feeding size, which basically represent the
size of the material that the machine is capable to (6) in smaller
pieces
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Jaw crushers can be used in departments of mining, construction
and demolition field to reduce the size or large materials such as concrete,
stones etc. Typical jaw crushers are consisted of a pair of vertical jaws,
one (7) and the other fixed, which moves back and forth; a crushing
chamber, that is the cavity between the two (8) ; a gape, a wide
opening at the top of the positioned jaws; a thin outflow opening at the
9) , that can be set to achieve the desired output size. The
(10) is gradually crushed, becoming smaller and smaller as it tra-
vels downward the outflow opening.

Jaw crushers machines work on a simple principle, allow the
(11) __ of a wide variety of raw feed material, offer reliable operation,
and an incredible versatility, What’s more, their lubrication system have
an outstanding performance and (12)  is very simple. They cost less
energy, compared to other crushers, and cause less (13) problems
such as less noise and dust.

'Figure 1. Jaw Crusher
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Task 4. Look at the Figure 1 and label the components of the jaw
crusher. Explain the working principle of the jaw crusher.

Task 5. Surf the Internet and find videos demonstrating different types
of crushersin action.

TEXT B. GRINDING MILLS AND THEIR TYPES

Part I

Task 1. Read the text and find English equavalents to the following
Russian words and word cobinations: apo6ienre, KpernocTs, yMeEHbIIIE-
HUE pa3Mmepa, yJeldbHas MUIOTHOCTh, IApOBas MEJbHHUIA, TEMIeparypa
TUTABJICHUS, CTAILHOW AP, UCTUPATENb, XPYIKOCTh, COIEPIKAHUE CBO-
0O/HOW BJarW, MEJHLHUIIA CAaMOU3MENbUCHHsI, MEJILHHUIIA TOJTYU3MeEIbe-
HHS, YaCTOTa BPAICHUS, CTEP)KHEBAs MEJIbHHIIA, H3HOC METIOUINX Tel
(byTepoBKH
Task 2. Read the text and answer the questions:

1. What are grinding mills?

2. Why have many types of mills been developed?

3. What characterictics of the material should be taken into consid-

eration when deciding on what type of mill to choose?
4. What is the main difference between rod mills and ball mills?

Grinding mills are size reductions machines that often follow
crushers in the processes where finer products are desired after crushing.
Different grinding machines are usually named as mills, for example rod
mills, ball mills, and attrition mills. Because of the name, verb milling is
also been used as a synonym for grinding.

Milling, sometimes also known as fine grinding, pulverizing or
comminution, is the process of reducing materials to a powder of fine or
very fine size. It is distinct from crushing or granulation, which involves
size reduction of a material to a smaller size.

A wide range of mills has been developed each for particular app-
lications. Some types of mills can be used to grind a large variety of ma-
terials whereas others are used for certain specific grinding requirements.

The characteristics of the material, which are to be taken into ac-
count during the selection of the grinding mill, are hardness, brittleness,
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toughness, abrasiveness, stickiness, softening and melting temperature,
structure, specific gravity, free moisture content, chemical stability,
homogeneity, and purity.

The hardness of a material is probably the most important charac-
teristic to be considered when deciding on what type of mill to choose.
Trying to grind a material which is too hard results either in costly dama-
ge to the mill or an expensive maintenance requirement.

The grinding mills are categorized in three groups: tumbling
mills, roller mills, and very fine grinding mills.

Tumbling autogenous (AG) mills are drum mills which consist of
horizontally rotating slightly inclined cylinders of large diameter and
small length and fitted with lifting bars. Coarse feed is entering the mill
from one end and outlet is at the other end. In the mill, the feedstock is
lifted and then allowed to drop through a significant height. Three signi-
ficant mechanisms cause the breakdown of the mineral. These are:

1) impact due to the fall of the mineral onto the charge below causes

a reduction in the size of the feedstock,

2) attrition of smaller particles between larger grinding bodies,

3) abrasion or rubbing off of particles from the larger bodies.

Steel or ceramic balls are often added to aid with the reduction pro-

cess. In this case the mill is then referred to as a semi autogenous (SAG)
mill. The process can be carried out wet or dry.
Feed is grinded during its way through the mill. The mill is normally used
for grinding of ores. Lining of the cylinder plays very important role. It
protects the mill from abrasions and at the same time it helps in lifting of
the material from the bottom of cylinder.

Removal of the final product can be carried out using air (where
the process is dry) removing only the fines. Rotational speed is usually
fairly low, about 80 % of critical speed (critical speed is the speed at
which the charge will be pinned to the rotating drum and does not drop)
and typical drum diameter ranges from 2 to 10 meters. This type of mill
is often used as a single stage process, providing sufficient size reduction
in a single process. Alternatively, it can be part of a two stage process
where further size reduction is required.

This type of mill is only suited for those kind of ores which are of
a fairly coarse nature, but once they are broken, they readily disintegrate
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into smaller sizes. Typically, this type of mill can produce a product with
a fineness of less than 0.1 mm.

This type of mill has a distinct advantage of accepting coarse in-
put material and supplying a relatively fine ground product. This advan-
tage can provide a reduction in the plant cost, since a single mill can be
used as a substitute for two or more stages. There is little wear as the
grinding is often carried out by the material itself. Autogenous mills are
more suited to large installations i.e. more than 50 tons per hour and have
a power requirement ranging from 40 kW up to hundreds of kW.

Rod mills are only suited for those kinds of ores which are of a
fairly coarse nature but once they are broken, disintegrate readily into
small size. Typically this type of mill can deliver a product with a fine-
ness of less than 0.1 mm. Testing of material is needed before hand to
determine the suitability of the ore for processing in an autogenous mill.

The rod mill (Fig 2) is a tumbling mill which is having a large
percentage of its volume (30 % to 40 %) loaded with steel rods. The rods
are placed axially in the mill and are loose and free to move within the
mill. The internal lining of the drum has a series of lifters which raise the
rods and drop them at a predetermined point. The liners prevent long and
heavy rods to slide on the cylinder lining and help them to lift up. Becau-
se of the high kinetic energy of a dropping rod, it is important to pay at-
tention to protecting the cylinder when choosing a liner for the mill.

The material is fed in at one end with a maximum size of about
25 mm. The rods crush the material and as the charge passes through the
mill, it is reduced in size to approximately 2 mm to 0.1 mm. The mill can
be fed from one end with the product removed from the other end or, al-
ternatively, the mill can be fed from both ends with the discharge at the
centre. The process can be wet or dry but generally it is carried out wet.
Maximum rod length is about 6 to 7 meters, otherwise there is a risk of
the rods bowing. The drum diameter is limited to 0.6 or 0.7 times the
length of the mill.

Rod mills are used for grinding hard minerals. This type of mill is
normally used as the first stage of a milling process to provide a reduced
size feedstock for a further milling process.
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A Matenal feed
B. Material outlet
1. Rods

2 Using mechanism

3. Bearmgs

A Material feed
B. Material outlet
1. Balls

2. Ontlet screen

Cross section of a Ball mill
Figure 2. Cross Sections of a Rod Mill and a Ball Mill

Ball mill (Fig 2) is same kind of mill as rod mill, except that it is
filled with balls instead of rods. Because of balls have greater ratio of
surface area than rods they are more suitable for fine grinding. Balls are
also lighter, so the kinetic energy of a single dropping ball is smaller
than a rod. The lining material is of great importance as there is a signifi-
cant amount of wear taking place due to the action of the steel balls.

The ball mill consists of a cylindrical drum, sometimes tapered at
one end, and usually has a charge of steel balls (up to 40 % by volume)
ranging in size up to 125 mm for larger mills. Product size can be as
small as 0.005 mm, but product size is dependent upon the time the char-
ge spends in the grinding zone and therefore the reduction rate is a func-
tion of the throughput. The speed of rotation is optimum at about 75 % of
critical speed. Some mills are compartmentalized with each subsequent
section having a smaller ball size. The material can pass through to the

28



proceeding section, but the balls cannot. This ensures that the smaller
particles are attacked by the smaller grinding media.

Ball mill is a versatile grinding mill and has a wide range of app-
lications. The mill can vary in size from small batch mills up to mills
with outputs of hundreds of tons per hour. They are the most widely used
of all mills.

Task 3. Translate from Russian into English:

1. IlTapoBele M CTepKHEBBIE MEJBHUIBI CPAaBHUTENBHO MPOCTHI IO
KOHCTPYKLUH, YIOOHBI M HaA&XKHBI B 3KCIUIyaTallud, OOECIIEYHMBAIOT
BBICOKYIO CTeleHb m3MenbueHus. Hemoctatku: Hu3kuii kg - 0,01-0,05,
BBICOKHI pacxoj 37ekTposHepruu - 10-40 kBT 4/T martepuana, 3Hauu-
TETBHBI W3HOC MENMIOMUX Ted W (GyTepoBKH - 1-3 Kr/T Marepuana,
OosbIIas METaUIOEMKOCTh M BRICOKHH IITyM Ipu paborTe.

2. [lTapoBbie MEJIBHUILBI CO CTATBHBIMH, YYTYHHBIMH, KDEMHEBBIMH, (ap-
¢opoBbsiMH TIapamu quamerpom 30-150 MM IPUMEHSIOT I TOHKOTO (10
40-100 MKM) MU3MENTbUEHUS MaTePHAIOB UCXOTHON KPYITHOCTRIO 110 25-30
MM CYXHM U MOKpBIM criocobamu. JIJis OZHOPOAHOCTH MOMOJAa HCIIONb-
3yIOT CMeCh IIapoB pasi. auamerpa. OO0bEM 3amonHeHus OapabaHa Ima-
pamu 00b19HO He BbIme 45%.

3. CrepxkHEBbIE MEJBHUIIBI (CO CTaIbHBIMU CTEPXKHAMHU aAuameTpoM 40-
125 mMM) npumensiroT juis rpyooro momona (10 500-1000 mxm) obGora-
Ia€MOT'0 CBIPbS ME€pe]] OKOHYAT. IOMOJIOM B IIAPOBBIX MenbHUIAaX. KoH-
CTPYKTHBHBIM OTJIMYHEM CTEPKHEBBIX MENBHHI[ OT IIAPOBBIX SBISAETCS
YBEJIMYEHHBIN AMaMeTp pa3rpy304HOTO OTBEPCTHS, UYTO MO3BOJSET CHH-
3UTh YPOBEHb MYJIBIIBI NPH CIHMBE, YBEJIUYUTH CKOPOCTH MPOXOKACHUS
MaTepHayia U CHU3UTh ero nepem3MmenpbucHne. O0sEM 3amonHenus 6apa-
Oana cTep>xHsIME 10 35%.

Part 11
Task 1. Read the text and find the English equavalents to the following
Russian words and word combinations: BanbLioBas MEJIBHUIA, BajbLbL,
M3MeJbUeHUE B 3aMKHYTOM IIMKIIE, Ha4allbHAsl KPYIMHOCTh, TPOXOTHI, MO-
JIOTKAOBasi NPOOMIIKa, KOpIyC, MTH(TOBAsS MEIbHHIIA, HEMOIBMKHBIN
JTUCK, MEJIbHUIIA U3MEIbUCHUS B 3aMKHYTOM IIMKIIE C BO3IYIIHOH KJac-
cuduKaueil, J0macTb, YyBCTBUTENBHBI K H3MEHEHUIO TEMIEepPaTyphl,
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MOMOJIbHAs KaMepa, HEypaBHOBEICHHBIH Tpy3, (yTepoBKa Kamepsl,
MCJIbHHUIIA CMCIIaHHOI'O THIIA, CprﬁHaH MCJIbHHUIIA, MCJIbHUIIA AJId TOH-
JaKnIIero noMoJjia, MeJIFoIue Tena

Task 2. Five words (feed size, milling, frequency, power consumption,
contamination) have been removed from the text. Fill in the gaps with
them.

Roller mills are basically of two distinct types. The first has a se-
ries of rollers which rotate around a central axis within a drum. The re-
duction takes place between the rollers and the drum. The second type is
where there are a series of fixed rollers and a rotating table. The A
takes place between the rollers and the table. This type of mill is used for
dry grinding only and accepts only relatively soft materials. Small ma-
chines can have a throughput of only a few tens of kg per hour whereas
larger machines are capable of handling up to 40 or 50 tons per hour and
occasionally more. B varies according to the machine. The ma-
chines are often fitted with screens for closed circuit grinding. Product
size can be controlled by changing screens.

Very fine grinding mills are the mills used for very fine grinding.
Hammer mills are high speed mills operating at speeds of between 2000
rpm and 6000 rpm. A set of hammers’ rotate about a central axis in a
vertical or horizontal plane. The hammers are either be fixed or are swin-
ging freely. The whole system is enclosed in a cylindrical casing. Feed is
dropped to mill from the top of the casing and the outlet for the product
is usually via a screen which sieves the product and allows only the requi-
red size of particle to pass.

The product size can be extremely fine, although an air classifier
is required when such product size is required. Maximum capacity is of
the order of 10 tons per hour and C is relatively high. Rotating
hammer mills are suited for the milling of softer materials.

A pin mill comprises two discs, one rotating and one stationary
which are fitted with intermeshing pins set in a concentric pattern. The
charge is fed into the centre of the discs and is broken down as it moves
outwards through the pins which are moving at very high speed (up to
20,000 rpm).
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The air classifying mill is similar in construction to the pin mill
but incorporates a built in classifier. This type of mill produces a signifi-
cant airflow through the machine to aid with keeping temperature as low
as possible. Oversize materials, which pass through the mill, are usually
recycled.

Turbo mills use a similar concept but the rotating disc is fitted
with paddles or bars rather than pins. This rotating disc sits within a cage
which is fitted with grids, screens or breaker plates.

Pin mills are capable of very fine grinding without the need for
screens and provide a uniform product size. Air classifying mills are used
where the product is temperature sensitive. They are suitable for relativ-
ely soft materials and for small quantities of material. Wear on the pins is
significant if used continuously.

Vibratory mill does not rely on rotation for the main grinding ac-
tion. The vibrating mill has a grinding chamber which is filled to around
65 % to 80 % of its capacity with grinding media such as balls or rods.
The chamber is vibrated at a D of between 1000 and 1500 times
per minute (can be variable speed) by cams or unbalanced weights.The
grinding action is efficient and thorough. Grinding media material and
chamber lining can vary depending on application.

Vibrating mills are usually batch mills and can grind hard or soft
materials. Maximum throughput is about 20 tons per hour. The feed size
is normally kept fairly small. Although final product size can be as low as
0.005 mm, this type of mill is often used for less fine applications.

Stirred media mills are usually constructed in the form of a cy-
lindrical drum inside which there are a series of rods, arms or perforated
discs which are rotated on a central shaft. The drum is loaded with grin-
ding media, such as metal balls or glass sand. The media and the charge
is ‘stirred’ together and thus the grinding takes place.

These mills are suited primarily for very fine grinding of soft ma-
terials. They are normally used with wet grinding but can also be used for
dry grinding. Product size is as small as 0.005 mm.

The general principle of operation in a fluid energy mill is that
the material to be ground is fed into a grinding chamber in a high speed,
high pressure and, often, high temperature jet of air (or other gas). The
particles collide violently and this causes comminution to take place. Va-

31



rious designs of fluid energy mill exist, the most common being the mic-
ronizer. This mill has a shallow circular grinding chamber and a series of
peripheral jets set tangentially to a common circle. The turbulence causes
bombardment which effects a rapid reduction in particle size. A centrifu-
gal classification system keeps larger particles within the chamber while
allowing fine particles to leave. In a well designed fluid energy mill, there
is usually almost no contact between the charge and the mill lining.

These mills are suitable for hard or soft materials to be reduced to
0.02 mm or less. This method of milling tends to be energy intensive and
slow but is suitable where the product is highly sensitive to heat or E

from grinding media.

Task 3. Make up 5 yes-no questions and 5 questions with a question
word to the text.

Task 4. Translate from Russian into English:

1.MenpHuna - MamIMHA WK ammapar JUisi W3MENbUeHHUS CHITYYHX
MaTepuanoB. [I[pUMeHSIOT IpH pyAOTIOATOTOBKE, 00OTAIEHNH MTOJIE3HBIX
HCKOIIa€MbIX, B MCTAJUIypruu, TCIIJIOOHCPICTUKE, XUMHUUYECKON | ap.
OTpaciaX MPOMBIIUIEHHOCTH. 2. CyIIeCTBYIOT pa3lU4HbIE BUIBI MENb-
HUIl:  OapabaHHBIC (IMIApPOBBIE, CTEP)KHEBHIE, TPyOHBIE, KOHYCHEIE,
CaMOM3MENBUYCHUS), POTUKOBEIE (POIUKO-KOJBIIEBBIC, IIAPO-KOJIBIEBEIE,
KaTKOBO-YallleBhIE, KaTKOBO-JTUCKOBBIE), yIapHO-LIEHTPOOEKHbIE
(MOJIOTKOBBIE,  NI€3WHTETPATOPBI,  JUCMEMOpPATOphI),  JKEPHOBBIC,
BUOpalMoHHbIe, cTpyiHble. 3. [IporoTrim M. B BUe mecTa U CTYIIKU U3
KaMHS U3BECTEH C JAPEeBHEHIINX BpeMEH (8 ThIC. JeT 10 H.3.). 4. 3a 3 ThIC.
JeT 10 H.3. pydYHbIE MEIbHUYHBIE JKEPHOBA MPUMEHIUCH JUIA
u3Mmenpuenud 0. u. B [p. Erunre u Kurae. 5. IlepBas ponukoBasi Mejb-
Huna u3obperena llpanuem B ['epmannu B 1870. 6. bapabanubie Menb-
HULbI npuMenstoTes ¢ 80-x rr. 19 B., mupoko pacnpoctpanens ¢ 1910.7.
TpyOHbIE METBFHUIIBI IPUMEHSIOT ISl TIOMYUYEHHs] HanOOJbIEH CTETIeHN
M3MEJbUEHHUS B OJTHOM ammapare npu padboTe B oTKpbITOM 1ukie. 8. s
noBbIeHNUs 3()(HEKTUBHOCTH pabOThl ¢ BO3MOKHOCTBIO M3MEIbUCHHS B
HECKOIIbKO CTaJuii TpyOHBIE MENBHUIIBI BBITOIHSIIOT MHOTOKAMEPHBIMH.
9. Kamephl pa3faensoT MexXay co00i peméTdaTsIMA TIeperopoaKaMu st
NpOMyCcKa MaTepuasa W 3aloJHAIOT MENIOUMMHU TelaMu (IIapamu,
nuibliebcamMu) yMeHsbImatromerocs pasmepa. 10. Takoe pacrpeneneHne
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MEIOIUX TeJ JAeJaeT MpOoIEecC M3MeNbYeHHs B TPYOHBIX MeNbHHUIaX
Ooyiee PaBHOMEPHBIM M MEHEE DJSHEPro€éMKHM, 4YeM B INAPOBBIX H
CTEPKHEBBIX MEIbHUIIAX.

Task 5. Label the components of the tube mill in English.

Puc. 3. TpyOunas mensHuna: I-II - kamepsl momona; 1 - 3arpyzounas
BOPOHKA; 2 - POJIMKOBas OMOpa; 3 - 3arpy304yHas 4actb; 4 - JIIOK; 5 -
OapabaH MENBHUIIBL, 6 - pa3rpy309Has 4acTh; 7 - KOXKYX pasrpy3ku; 8§ -
anactuyHas My¢Ta; 9 - penykrop; 10 - mampueBas mydra; 11 -
9JIEKTPOJBUTATENb.

Z7
5 2
e 3. Tube Mill

Gt
Figur
TEXT C. SCREENS

Part 1

Task 1. Read the text and find the English equavalents to the following
Russian words and word combinations. moBepXHOCTb C OTBEPCTHSIMH,
3¢ (eKTUBHOCTh TPOXOYECHHS, COPTUPOBOUYHBIA TPOXOT, B MPOMBINIIECH-
HOM NPUMEHEHHH, BpallleHue HEYypaBHOBEIICHHBIX TPY30B, JIeKa rPOXoTa,
MaXOBHUK, KOJOCHUKOBBIA TPOXOT, IOTOK PY/bl, N3HOCOCTONHKAS CTalb,
TOPH30HTAIBHBIH TpOXOT, JIPEHaKHO-TIPOMBIBOYHBIN TPOXOT,
PE30HAHCHBI TPOXOT, KapKac TPOXOTa, COOCTBEHHas pE30HaHCHas
94acToTa, yMEHBIIATh TIOTEPH HSHEPIruu, 00E3BOKMBAIOIIUI TPOXOT,
cryménHas mynena, 3()(eKTHBHOCTh TPOXOYEHHUs, PACIIONOKEHHBIE TT0-
CJIeIOBATeNbHO, pa3Mep SYEHKH CHTa, 3aHUMaTh MEHBIIYIO IIOMIanb,
BBICOKOYAaCTOTHBIN TPOXOT
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Task 2. Read the text and answer the following questions:

1. Whatis a screen?

2. What does the efficiency of screening depend on?

3. What is the most common type of screening machines?

4. How many screening decks do most vibrating screens have?

5. What screens are used for very coarse material?

6. What screens are used in sizing applications where screening ef-
ficiency is critical?

7. What screens produce a drained sand product?

8. What screen has the greatest capacity?

9. What is the main advantage of the modular screen?

10. What principle is the Mogensen Sizer based on?

Task 3. Look at Figure 4 and describe the structure of the vibrating
screen.

The types of screening equipment are many and varied. In its
simplest form, the screen is a surface having many apertures, or holes,
usually with uniform dimensions. Particles presented to that surface will
either pass through or be retained, according to whether the particles are
smaller or larger than the governing dimensions of the aperture. The effi-
ciency of screening is determined by the degree of perfection of separa-
tion of the material into size fractions above or below the aperture size.

There are numerous different types of industrial screens availa-
ble. The dominant screen type in industrial applications is the vibrating
screen, of which there are many sub-types in use for coarse and fine-
screening applications.

Vibrating screens are the most important and versatile screening
machines for mineral processing applications. Vibrating screens have a
rectangular screening surface with feed and oversize discharge at oppo-
site ends. They perform size separations from 300 mm in size down to
45 pm and they are used in a variety of sizing, grading, scalping, dewa-
tering, wet screening and washing applications.
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Vibrating Screen Structure

Bxciter Screenhor{y Spring
Screen mesh \

outlet

Figure 4. Vibrating Screen Structure

Vibrating screens of most types can be manufactured with more
than one screening deck. On multiple-deck systems, the feed is intro-
duced to the top coarse screen; the undersize falling through to the lower
screen decks, thus producing a range of sized fractions from a single
screen.

Inclined screens or circular motion screens are widely used as
sizing screens. A vertical circular or elliptical vibration is induced me-
chanically by the rotation of unbalanced weights or flywheels attached
usually to a single drive shaft. The amplitude of throw can be adjusted by
adding or removing weight elements bolted to the flywheels. The rotation
direction can be contra-flow or in-flow. Contraflow slows the material
more and permits more efficient separation, whereas in-flow permits a
greater throughput. Single-shaft screens must be installed on a slope,
usually between 15 ° and 28°, to permit flow of material along the
screen.

Grizzly screens. Very coarse material is usually screened on an
inclined screen called a grizzly screen. Grizzlies are characterised by pa-
rallel steel bars or rails set at a fixed distance apart and installed in line
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with the flow of ore. The gap between grizzly bars is usually greater than
50 mm and can be as large as 300 mm, with feed topsize as large as 1 m.
Vibrating grizzlies are usually inclined at an angle of around 20° and
have a circular throw mechanism. The capacity of the largest machines
exceeds 5000 th.

The most common use of grizzlies in mineral processing is for
sizing the feed to primary and secondary crushers. If a crusher has a
100mm setting, then feed can be passed over a grizzly with a 100mm gap
in order to reduce the load on the crusher.

The bars are typically made from wear-resistant manganese steel,
and are usually tapered to create gaps that become wider towards the dis-
charge end of the screen to prevent rocks from wedging between the bars.

Horizontal low-head or linear vibrating screens have a horizon-
tal or near-horizontal screening surface, and therefore need less headroom
than inclined screens. Horizontal screens must be vibrated with a linear or
an elliptical vibration produced by a double or triple-shaft vibrator. The
accuracy of particle sizing on horizontal screens is superior to that on in-
clined screens; however because gravity does not assist the transport of
material along the screen they have lower capacity than inclined screens.
Horizontal screens are used in sizing applications where screening effi-
ciency is critical, and in drain-and-rinse screens in heavy medium cir-
cuits.

Resonance screens are a type of horizontal screen consisting of a
screen frame connected by rubber buffers to a dynamically balanced
frame having a natural resonance frequency which is the same as that of
the vibrating screen body. The vibration energy imparted to the screen
frame is stored up in the balancing frame, and re-imparted to the screen
frame on the return stroke. The energy losses are reduced to a minimum,
and the sharp return motion produced by the resonant action imparts a
lively action to the deck and promotes good screening.

Dewatering screens are a type of vibrating screen that are fed a
thick slurry and produce a drained sand product. Dewatering screens are
often installed with a slight up-hill incline to ensure that water does not
flow over with the product. A thick bed of particles forms, trapping par-
ticles finer than the screen aperture.

36



Banana or multi-slope screens have become widely used in
high-tonnage sizing applications where both efficiency and capacity are
important. Banana screens typically have a variable slope of around 40-
30° at the feed end of the screen, reducing to around 0-15° increments of
3.5-5°. Banana screens are usually designed with a linear-stroke vibrator.
The steep sections of the screen cause the feed material to flow rapidly at
the feed end of the screen. The resulting thin bed of particles stratifies
more quickly and therefore has a faster screening rate for the very fine
material than would be possible on a slower moving thick bed. Towards
the discharge end of the screen, the slope decreases to slow down the re-
maining material, enabling more efficient screening of the near-size ma-
terial. The capacity of banana screens is significantly greater and is re-
ported to be up to three or four times that of conventional vibrating
screens

Modular screens consist of two or more independent screen
modules arranged in series, effectively making a large screen from a
number of smaller units. A key advantage of this arrangement is that each
screen module can be separately configured with a unique screen slope,
screen surface type, vibration stroke, and frequency. This allows screen-
ing performance to be optimised separately on different sections of the
screen. The individual screen sections being smaller and lighter are me-
chanically more robust compared with a single screen with an equivalent
total size. Modular screens are frequently installed in a multi-slope confi-
guration.

The Mogensen Sizer is a vibrating screen that uses the principle
that particles smaller than the aperture statistically require a certain num-
ber of presentations to the screen in order to pass. The Mogensen Sizer
consists of a system of oscillating and sloping screens of decreasing aper-
ture size, the smallest of which has a mesh size up to twice the size of the
desired separation size. This arrangement allows particles very much fin-
er than the screens to pass through quickly, but causing larger particles to
be rejected by one of the screen surfaces. A thin layer of particles on each
screen surface is maintained, enabling high capacity such that a particular
screening duty can be met with a machine occupying less floor space than
a conventional screen, and blinding and wear are reduced.
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High frequency screens. Efficient screening of fine particles re-
quires a vibration with small amplitude and high frequency. Frequencies
up to 3600 rpm are used to separate down to 100 microns compared with
vibrating screens for coarser applications that are vibrated at around 700-
1200rpm. The vibration of the screening surface can be created by elec-
tric motors or with electrical solenoids.

High-frequency wet screens such as the Derrick repulp screen
permit screening down to 45 microns. Screening efficiency decreases ra-
pidly once the free water has passed through the screen, therefore these
screens incorporate water-sprays to periodically re-pulp the screen over-
size to ensure good washing.

Task 4. Translate from Russian into English:

1.BubpatinoHHbIi TpOXOT UCHOIB3YeTCs IS APOOIICHNUS, TPOCEHBAHUS U
COPTHPOBKM KaMHEH W IPYrux ChIIy4YHx MaTepuajioB. 2. Ilpu momomu
TpPOX0Ta MOXKHO TaKXK€ OTIENUTh PYAHBIE MaTepPHalbl OT HEPYIHBIX, a
Tak)ke OCBOOOINTH WX OT U3JIMIIKOB Biaru. 3. Bo Bpems paboThI ammapar
W3J1aeT CHJIBHBINA IIyM, TOPTOMY OH W TOJIy4WII CBOE Ha3BaHue. 4. JlanHas
MallliHa MOXET HCIIOJIE30BaThCS CAMOCTOSITENIHHO WM B KadecTBE
aJeMeHTa OOJIBITUX 00padaTHIBAIOMINX yCTaHOBOK. 5. Kpome Toro, st
yCTpoiicTBa MOTYT OBITh MOOWIBHBIMH WM CTallMOHAPHBIMU. 6.
Koncrpykiust BUOPaLlMOHHOTO TPOXOTa ABJSETCS JOCTATOYHO MPOCTOH.
7. OH cocTouT U3 KOpoba, B KOTOPOM pa3MelIeHbl paMbl, BUOpaTop U
MPUBOJ], KOTOPBIM 3amyckaeT Bech ammapaT. 8. Ha 3arpysounoil wactu
KopoOa 3aKperuisieTcss SKCUEHTPUK BHOpocuTa. 9. brnaromaps momnomy
nBuratenro oH Moxer Bpamathed. 10. Takum crocobom 3arpy3odnas
JacTh COBEpINAET KPyrooOpasHbie TOPU3OHTANbHBIC nBkeHHus. 11. ToT
MaTepuai, KOTOPbId BBICHINIACTCS HA CHTO, PABHOMEPHO PacpeaessieTcs
1o Bcel ero moBepxHocTH. 12. B 310 BpeMs Npou3BOIUTCS OTCEB YACTHI]
Yepe3 OTBepCTUs 3amaHHOro pasmepa. 13. Bo Bpems paboTbl cHTO
nepuogruecku mojdpaceiBaeTcs. 14. DTO HEHCTBHE COMPOBOXKAAETCS
COOTBETCTBYIOIIMM yJapHbIM ImymoM. 15. brarogaps moaOpacwiBaHHIO
MaTepuan Jydie mpoceuBaerca. 16. J[BkeHHS CHUT BHOPAaIMOHHOTO
rpoxoTa MOXHO perymupoBaTh. 17. IlpenmMymiecTBaMu BHOPOTPOXOTOB
CUMTAIOTCS: JOJTHH CPOK SKCIUTyaTallMd, JUIMTENbHBIA Oe3peMOHTHBIN
MPOMEKYTOK TPOXOYEHHS, BBICOKAS IIPOU3BOIUTENEHOCTb.
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TepMUHOJIOTHUYECKUT CJIOBAPH

abrasiveness
articulated dump truck

aperture
attrition
attrition mill

autogenous mill

automatic control systems

ball mill

banana screen

bearing

belt drive

bin

breaker plate

bogger

brittleness

bucket capacity
centrifugal filter
circular motion screen
chamber lining

closed circuit grinding
coal preparation plant
concentrate
concentration

cone crusher
conveyor belt
conveyor dryer

a0pa3uBHOCTH

CaMOCBaJI C IIAPHUPHO COUSIEHEHHOU
pamoit

OTBEPCTHE

TpeHue, UCTUPAHNE
HCTHPATEIb

MEJbHHIIA CAMOU3MEIThUEHUS

CHCTEMa aBTOMATU3UPOBAHHOTO
YIIpaBIEHU

LIapoBasi MeJIbHULA
rpoxot-0aHaH

coepKallnui

IIPUBOJI JICHTOYHOTO KOHBEHepa
OyHKep

(hyTepoBOYHAS TUTHTA APOOHIIKH
MOrpy304Hasl MalllHA

XPYIKOCTh

€MKOCTb KOBIIIA
meHTpudyTa-OUILTP

I'POXOT C KPYT'OBBIM JIBUKEHUEM CHUT
(dyTepoBKa KaMepbl

W3MENbYCHUE B 3aMKHYTOM IIUKIIE
yriieoboraTuTelbHas Gadbprka
KOHIIEHTpAaT

oboraieHne, KOHIIEHTPaLHs
KOHYCHas ApOOHIIKa

JIEHTOYHBII TPaHCIOPTEP
KOHBeWepHas 1edb ISl CYIIKH

39



comminution
continuous miner

crawler-tractor
cross section
crusher

crusher chamber
crushing

crushing cavity
cylinder mill
dewatering
dewatering bin
dewatering screen
discharging opening
disintegrate

disk filter
drain-and-rinse screen
drum

drum cell filter
dryer

dozer

dump truck
eccentric bearing
eccentric shaft

electrostatic separation
face

face shovel

feed

feed opening

npoOieHme

MIPOXOTUECKHA KOMOAHH
HENPEPHIBHOTO IEUCTBUA

T'YCEHUYHBIN TPAKTOP
MOMEPEYHOE CeUCHHe

IpoOuKa

Kamepa JpoOIIKI

npobiienue (KpymHOe)

Kamepa Jpo0JICHHS
MUWIHHAPHYECKas METbHUIIA
00e3BOKHBaHUC
00€3BOKUBAIOIINI OYHKED
00€3BOKUBAIOIIUI TPOXOT
pasrpy304HOE OTBEPCTHE
pa3apoOIATh; U3MENbYATh
JTMCKOBBIN (QHIBTP
JPEHAKHO-TIPOMBIBOYHBIN I'POXOT
IITHEK

OapabaHHBIN STUCHKOBBIH QUIBTP
CYIIMJIbHBIN ammapar, CyIuiKa
Oynbo3ep

caMmocBai

TOJIIINITHHUK SKCIICHTPUKA

SKCIEHTPUKOBBIN Bal,
pacrnpeenuTenbHbIi Ball

JJIEKTPOCTAaTHIECKas Ceraparus
3a00H, 1aBa

3a00HHBIN 9KCKaBaTOP
MIepBOHAYAIIbHBIN MaTepual

3arpy304HOE OTBEPCTHE
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feed length
feed size
filter cake
fixed jaw
flint stones
float

flocculating agent
flotation cell
flotation separation
fluid energy mill
fluidized-bed dryer
froth

fly wheel

gape

gravel bed

gravity concentration

gravity filter

gravity separation
grinder

grinding
grinding bodies
grinding mill
grinding media
grizzly screen
gyratory crusher
hammer mill
hardness

heavy machinery

JUTAHA TI0Ja91
HavajgbHas KPyIHOCTh
KeK (QIIBTPOBaHUS
HETOJIBUXKHAS IIICKa

KpPEMHEBBI KaMEHb

JepKaThbcs Ha TIOBEPXHOCTH, (PIOTHPO-

BaTh
(hAOKYISHT

(bmotanmoHHas kKamepa
¢noTaumoHHas cenapauus
CTpyiHas MenbHUIA

CYILIWIKA C KUTISIIUM CIOEM

NeHa pu QIoTauu

MaXOBHK

LIMPHHA 3arPy304YHOT0 OTBEPCTHS
rPABUIHBIN MOACTUIIAIOIIUN CIION
IpaBUTAIIIOHHOE 00OOTaIIeHne

TPaBUTAIIMOHHEBIN QUIBTP, QUIBTP-
OTCTOMHUK

TpaBUTAIIIOHHAS CeTaparus
JIMCKOBAsT TPOOHITKA
M3MebUYeHUE

MEJIOIIUE Tela

MEJbHHUILIA, TPOOUITKA
MEJIoIIHe Tefa
KOJIOCHUKOBBIN TPOXOT
KUPATOPHAs TPOOMITKa
MOJIOTKOBAs JPOOUIIKA
KpEIoCTh, TBEPJOCTh

MOIITHBIC MallWUHBI
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heavy-media separation

horizontal low-head screen

homogeneity

hopper

jaw crusher

jaw plate

jigging

intermediate haulage

impact crusher
length-to-diameter ratio
lifting bar

lining

lining material
load-haul dump

log washer

longwall mining

machine sampler
magnetic separation
mesh size
micronizer

mill (grinding mill )
mill feed

milling

millstone

mineral processing

mineral processing plant
mortar

pazzesneHue B TSHKENOM cpeie
TOPU30HTAIBHBIN TPOXOT
OJTHOPOJIOCTH

3arpy304Has BOpOHKA
mEKOBasi KAMHEAPOOMITKA
(mpobsmast) meka IpOoOHITKH
oTcajka

OTKaTKa A0 I'NIaBHOTO OTKATOYHOTI'O ITy-
TH

yIapHasi IpoOuiKa

OTHOIIICHUE TUAMETPa K JITUHE
MoJBecC

BHYTpEHHEE MOKPBITHE, PyTEPOBKA
(hyTepOBOUYHBIN MaTEpHAIT
MOTPY30YHO-TOCTABOYHAS MAIIMHA
KOPBITHasI MO¥Ka

pa3paboTKa UIMHHBIMA OYHUCTHBIMHA
3a00siMu (J1aBaMH)

ABTOMAaTUYECKHIA TPOO00TOMpPATEN
MarHUTHAs Ceraparus

pa3Mmep STUeHKH cuTa

MEJThHHIIA ISl TOHYANUIIEeTo moMoia
MeIbHULA

000raTUTEIHLHOE CHIPhE
HU3MCJIIBYCHUEC B MECJIIBHUIIC

KEPHOBOM KaMeHb
o0orarieHue moJIe3HbIX HCKOMIAeMbIX

TOPHOOOOTATUTETHHBI KOMOWHAT
TOMYEHHOE KOPBITO
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motor grader
mount

muck
openings
optical sorting

ore gangue
ore reduction

oscillating motion
overburden
permeable

pestle

pin mill

pipe sampler

pressure filter

processing plant
pulp

pyrometallurgical processing

resonance screen
rod mill

roller crusher
roller bearing
roller mill
rollers

room

room and pillar mining

rotary drum drier

aBTorpeiaep

yCTaHaBIUBATh, MOHTHPOBATH
HeyOpaHHas opoJia
OTBEPCTHUSA

(dboToMeTpuUecKuil METO cenapannuu
mycTas nopoja
U3MeJIbYCHUE PYIbl, ApOOIEHUE PYAbI

KosebaHue

BCKPBIIIIA, TOKPHIBAOLIAs OPOAA
MIPOHULIAEMBIH

TOJTYEHHBIN MECT, CTyIa
mTUTOBAs MEIbHULA
TpyOuaThIii IpoOoOTONpaTENh

(bunsTp I 00€3BOXKUBAHUS O JIaB-
JieHHEeM, QUITBTPOIIPECC

oborarurensHas hadprka

IryJibIia, CM€Chb TOHKO HU3METBYEHHOTO
HUCKOIIa€MOI'0 C X KXUJAKOCTBIO

MMAPOMETAIUTYprudeckast 00padboTka
PE30HAHCHBIN TPOXOT

CTep)KHEeBast MeJIbHHUIIA

BaJIKOBas IpoOMIIKa
HIAPUKOTIOIIITUITHHAK

BAJIBIIOBAst MEJIbHUIIA

BaJIBIIBI

OYMCTHasl BEIpaObOTKa
KaMepHO-CTOJI00Bas pa3padoTKa

Bpararomiascs: 6apabaHHas CyIIniIKa
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sampling device
screen

screening deck

semiautogenous mill
sieve

sizing screen
shaking table

separation of particles by size

shovel

shuttle car
softening
specific gravity
spiral

smelting
spalling

stamp mills

stickiness
surface mining
suspension
tailings

taper

tension rod
thickening
throughput
toggle plate
tumbling mill

pubdop aist orbopa mpod
IPOXOT

JCKa Irpoxora, CUTOBas NOBEPXHOCTH

MEJbHHLIA IOy CaMOU3MENbUECHHUS
ceT4yaThlid GUIBTP, pEIIETO
COPTUPOBOYHBINA IPOXOT

BHOPOCTOI, KaYaroIMics KOHIIEHTpa-
LIUOHHBIN CTON

pas3acI€Hue 4aCTull 1o_pasmMepam

KOBIII ( 9KCKaBaTopa)
caMoXOJlHasi BarOHEeTKa
pa3MsrdeHue

yAenbHas MII0THOCTh
CIMpabHEIA cenapaTop
TUTaBJICHUE

pacierienme

TIeCT, TOTIEesI (TSI MEITKOT'O JPOOJICHUS
opo)

CIIATIaeMOCTh

OTKpHITas pa3paboTKa
CyCIEeH3HSA

XBOCTBI

Cy’KaTbCsl (CXOAUTH Ha KOHYC)
HATSHKHOU CTEp)KEeHb
VIUIOTHEHUE

MPOMYCKHAasi CHOCOOHOCTD
pacnopHast IUTa(apoOHIIKN)

OapabaHHas MeJIbHUIIA
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tungstan carbide teeth

tumble

vacuum filter
valuable minerals
vibrating feeder
vibrating screen

vibratory mill
water circuits
wear-resistant steel
wheel loader

BCTaBHBIC KapOMIBOIL(OPAMOBBIE 3yObs
[IAPOIIKH

najarth
BaKyyMQHIBETP
MOJIC3HBIC NCKOTAEMBbIC

BHOPAIMOHHBIN MUTATEIh
BHOpPAITMOHHBIN TPOXOT, BHOPOTPOXOT

BHOpOMEINTLHUIIA
BOJIHO-IIJIAMOBAs CXeMa
H3HOCOCTOMKAS CTaNIb

KOJIECHBIH MOTPY34HK
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http://crushing-and-screening-equipment.blogspot.com/
T'opHas sH1IIMKIIONIE M. MenbHUIA.

http://bio.niv.ru/doc/encyclopedia/mining/articles/72/melnica.htm
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