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Noi dung:

= Survey information

= Belt conveyors

= Chain conveyors

= Bucket elevators.
=Screw Conveyors

= Pneumatic Conveyors
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A well designed materials handling system attempts to
achieve the following:

T
(i) Improve efficiency of a production system by ensuring the

right quantity of materials delivered
at the right place at the right time most economically.

(if) Cut down indirect labour cost.
(ili) Reduce damage of materials during storage and movement.

(iv) Maximise space utilization by proper storage of materials
and thereby reduce storage and handling cost.

(v) Minimise accident during materials handling.
(vi) Reduce overall cost by improving materials handling.

(vii) Improve customer services by supplying materials in a
manner convenient for handlings.

(viil) Increase efficiency and saleability of plant and equipment
with integral materials handling features.



However, the negative aspects of materials handling
should also not be overlooked. These are:

(i) Additional capital cost involved in any materials
handling system.

(i) Once a materials handling system get implemented,
flexibility for further changes gets greatly
reduced.

(ili) With an integrated materials handling system
installed, failure/stoppage in any portion of it
leads to increased downtime of the production
system.

(iv) Materials handling system needs maintenance,
hence any addition to materials handling means
additional maintenance facilities and costs.



System Concept (1)

®The term ‘‘system’” has many meaning
depending on the field where applied. A
general definition of the term could be: a
complex unity formed of many often
diverse parts subject to a common plan or
serving a common purpose. The important
characteristics of a system is that the parts,
called subsystems, are Interrelated and
guided by an objective for which the
system exists.



System Concept (2)

In an industry, materials handling is a subsystem (or part) of the
production system. Materials handling itself can also be
considered to be a system whose subsystems are:

() design or method to be adopted,
(ii)types of materials handling equipment to be used,

(7ii) different operations like packing /unpacking,
movement and storage involved,

(iv) maintenance required for the equipment employed,

(v) mode of transportation by the raw materials suppliers,
distributors / customers, waste / scrap collectors etc. The
common objective by which the different subsystems are guided
is the lowest cost solution of the materials handling system for
that industry.



CHARACTERISTICS AND
CLASSIFICATION OF MATERIALS (1)

Method to be adopted and choice of equipment for a
materials handling system primarily depends on the
type of material/s to be handled. It is, therefore, very
important to know about different types of materials
and their characteristics which are related to
methods and equipment used for their handling.

As innumerable different materials are used and need
to be handled in industries, they are classified based
on specific characteristics relevant to their handling.

Basic classification of material is made on the basis
of forms, which are (/) Gases, (ii) Liquids, (iii) Semi
Liquids and (iv) Solids.



CHARACTERISTICS AND
CLASSIFICATION OF MATERIALS (2)
T
Following characteristics of gases, liquids and
semiliquids are relevant to their handling.

For gases it is primarily pressure, high (25 psi and
more) or low (less than 25 psi). Chemical properties
are also important.

For liquids the relevant characteristics are density,
viscosity, freezing and boiling point, corrosiveness,
temperature, inflammability etc.

Examples of common industrial liquids are: water,
mineral oils, acids, alkalies, chemicals etc.

Examples of common semi-liquids are: slurry,
sewage, sludge, mud, pulp, paste etc.



CHARACTERISTICS AND
CLASSIFICATION OF MATERIALS (3)

T
Gases are generally handled in tight and where

required, pressure resisting containers. However, most
common method of handling of large volume of gas is
through pipes by the help of compressor, blower etc.
This process is known as pneumatic conveying.

Liquids and semiliquids can be handled in tight or
open containers which may be fitted with facilities like
insulation, heating, cooling, agitating etc. as may be
required by the character of the liquid. Large quantity of
stable liquids/semiliquids are generally conveyed
through pipes using suitable pumps, which is
commonly known as hydraulic conveying.
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CHARACTERISTICS AND

CLASSIFICATION OF MATERIALS (4)

® Solids form the majority of materials which are
handled in industrial situation. Solids are classified into
two main groups: Unit load and Bulk load (materials).

® Unit loads are formed solids of various sizes,
shapes and weights. Some of these are counted by
number of pieces like machine parts, molding boxes,
fabricated items. Tared goods like containers, bags,
packaged items etc. and materials which are handled
en-masses like forest products (logs), structurals, pig
iron etc. are other examples of unit loads.
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CHARACTERISTICS AND

CLASSIFICATION OF MATERIALS (5)

(a) Shape of unit loads - (i) basic geometric forms like
rectangular, cylindrical, pyramidal/conical and
spherical; (i) typical or usual forms like pallets, plate,
containers, bales and sacks; (iii) irregular forms like
objects with flat base dimension smaller than overall
size, loads on rollers/wheels and uneven shapes.

(b) Position of C.G. (stability) of load.

(c) Mass of unit load in 10 steps from 0-2.5 kg to more
than 5000 kg.

(d)  Volume per unit in 10 steps from 0-10 cm3 to more
than 10 m3.
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CHARACTERISTICS AND
CLASSIFICATION OF MATERIALS (6)

(e)Type of material in contact with conveying system like
metal, wood, aper/cardboard, textile, rubber /plastics, glass
and other materials.

() Geometrical shape (flat, concave, convex,
irregular/uneven, ribbed etc.) and physical properties (smooth,
slippery, rough, hard, elastic etc) of base surface of unit load.

(g) Specific physical and chemical properties of unit loads
like abrasive, corrosive, dust emitting, damp, greasy/oily, hot,
cold, fragile, having sharp edges, inflammable, explosive,
hygroscopic, sticky, toxic, obnoxious, radioactive etc.

(h) Loads sensitive to pressure, shock, vibration,
turning/tilting, acceleration/deceleration, cold, heat, light,
radiation, damp etc.
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CHARACTERISTICS AND

CLASSIFICATION OF MATERIALS (7)

Bulk materials are those which are powdery,
granular or lumpy in nature and are stored in heaps.

a

Example of bulk materials are: minerals (ores, coals %

etc.), earthly materials (gravel, sand, clay etc.)
processed materials (cement, salt, chemicals etc.),
agricultural products (grain, sugar, flour etc.) and
similar other materials.

Major characteristics of bulk materials, so far as
their handling is concerned, are: lump-size, bulk
weight, specific weight, moisture content, flowability
(mobility of its particles), angles of repose,
abrasiveness, temperature, proneness to explosion,
stickiness, fuming or dusty, corrosivity,hygroscopic
etc

Fig. 1.4.1. Size of a particle
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CHARACTERISTICS AND
CLASSIFICATION OF MATERIALS (3)

Lump size of a material is determined by the
distribution of particle sizes. The largest diagonal size
‘a’ of a particle in mm (see Fig.1.4.1) is called the particle
size. If the largest to smallest size ratio of the particles
of a lumpy material is above 2.5, they are considered to
be unsized.

Bulk weight or bulk density of a lumpy material is
the weight of the material per unit volume in bulk.
Because of empty spaces within the particles in bulk
materials, bulk density is always less than density
of a particle of the same material.
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CHARACTERISTICS AND
CLASSIFICATION OF MATERIALS (9)

Mobility not flowability of a bulk material is
generally determined by its angle of repose. When a
bulk material is freely spilled over a horizontal plane, it
assumes a conical heap.

Classification and codification of bulk materials
based on lump size, flowability, abrasiveness, bulk
density and various other characteristics have been
specified by the BIS specification number
1S:8730:1997(3)

Fig. 1.4.2. Heap created by a free

flowing material 1 6



CHARACTERISTICS AND
CLASSIFICATION OF MATERIALS (10)

MATERIAL
CODE =

One or more alphabets L to £ corresponding to

miscellaneous characiteristics.

One alphabet H to K corresponding to Bulk Density.

One number & to 9 specifying Abbrasiveness.

One numberl fo 5 specifying Flowability.

One alphabet A fo G specifying Lump size.
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CHARACTERISTICS AND

CLASSIFICATION OF MATERIALS (11)

Material Description of characteristics with Limits of Characteristics Class
Characteristics | Typical Examples
. Lump size | Dusty material (cement) “a__ " upto (LO5 mm A
Powdered material (fine sand) “a__." upto (L05 to 0.50 mm B
Granular material (grain) “a_.. upto (.5 to 0.10 mm C
Small sized lumpy (iron ore) “a_.." upto 10 to 60 mm D
Medium sized lumpy (chipped wood) “a_.." upto 60 to 200 mm E
Large lump materials (boulder) “a_ " upto 200 o 500 mm F
Especially large lump size “a__ " over 500 mm G
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CHARA¢
CLASSII

2. Flowability

Very free flowing {cement, dry sand)

Angle of repose: 0°-20°

Free flowing (whole grains)

Angle of repose: 20°-30°

I

Average flowing {anthracite coal. clay)

Angle of repose: 30°-35°

Average flowing (bituminous coal, ores, store)

Angle of repose: 35°-40°

Sluggish (wood chips, bagasse, foundry sand)

Angle of repose:=40°

L I I

3. Abrasiveness

Non-abrasive {grains)

Abrasive (alumina)

Wery abrasive (ore, slag)

Wery sharp (metal scraps)

Cuts belting of coveyvors.

D B0 ol |

4. Bulk density

Light (saw. dust, peat, coke)

Upto (.6 t/m®

Medium (wheat, coal, slag)

0.6 to 1.6 tm’

Heavy (iron ore)

1.6 1o 2.0 t/m?

Very heavy

2.0 to 4.0 tm?

-~

5. Miscellaneous

Aerates and develops fluid

charactenstics

Contains explosive {or external ) dust

Sticky

Contaminable, affecting use or saleability

Degradable, affecting use or saleability

Gives off harmful fumes or dust

Highly comosive

Mildly corrosive

Hygroscopic

c|l=|w|=|lol=|z|lz|r

Oils or chemicals present

May affect rubber products

=

Packs under pressure

"

Very light and flufty (or very high flowability

and dusty)

May be swept by wind

=

Elevated temperature

S (12
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Table 1.4.2 List of a Few Typical Bulk Materials with Codes

Sl.No. Material Average Bulk Density, Angle of Repose, Code*
kg/m* degrees
| Alumina R00=1040 22 B27TM
2 Bauxite, crushed, 75mm and under 1200=1350 - D38
3 Cement, Portland 1500 39 A2TM
4 Coal, anthracite, sized 060 27 c27
5 Iron ore 1600=3200 35 D37
6 Lime, hydrated 560=T20 40 -
7 Rice, hulled or polished T20=THR 20 Bl6
8 Sand, foundry, prepared 1440 39 D38
9 Slag. blast furnace, crushed 1280=1440 25 A28
10 Stone, crushed 1360<1440 - -
11 Wheat T20-T68 28 C26N
12 Wood chips 200=320 - E56WY
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Phan loai

® May VCLT c6 bo phan kéo: bang tai, xich tai,
gau tai.

®eMay VCLT khéng co bo phan kéo: bang
chuyén con lan, vit tai, mang lac, bang tai
rung....

®May van chuyén bang thay khi: dung strc
nw&c (khéng khi) dé van chuyén vat liéu.
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Phan loai:
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Dac tinh cua vat liéu van chuyén:

® Vat lieu dong kien va bao bi: cac chi tiet may,
cum may, hom, thung, kién, tui, bao,...

e Vat liéu roi: hat, bot, vo trau, san pham sau
Vo vién,....

@ Vat lieu dang nhao quanh: b6t nhao,..




Dac tinh cua vat liéu dong kién

® Trong lwong cua kién

® Hinh dang va kich thwéc

® Loai bao bi

® Tinh chat va dién tich mat
twa |

® Sv tién loii khi dat hoac treo.

® Mirc d® chong lac giat va
rung.

® Cac tinh chat khac: nhiét do,
kha nang gay no, chay,...
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Dac tinh cua vat liéu roi

® Ti trong

® Thanh phan hat

® Goc doc tw nhién

® Hé sO ma sat tinh va dong PEE s e

® Cac tinh chat déc biét: do e ate
am, tinh hat am, tinh mai @

,f‘i-"q
s ]

mon, nhiét do,.. it
dung co hoc. 2!,
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Phan loai vat lieu roi

'Meo Rich oc 'heo ty! trong

® Cuc I&n: >160 mm

® Cuc trung binh: 60 — 160 mm
® Cuc nhé: 10 — 60 mm.

® Hat: 0,5-10 mm.

® Bui: <0,5 mm.

Theo tinh dong nhat:

® Chwagiacéong “max .
o

® Nhe: <= 0,6 T/m3

® Trung binh: 0,6 — 1,1
® Nang: 1,1 - 2.

® Rat nang: >2.

min
. o

® Giacong ™ <25

o

min
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CHON THIET BI VAN CHUYEN LIEN TUC

® Pic diém cua vat liéu van chuyen.

® Nang suat yéu cau cua thiét bi.

® Phwong van chuyen.

® Chieu dai van chuyen.

® Phwong phap bao quan vat tai noi chat va do tai.

® Pac tinh cua cac qua trinh gia céng.

® Dieu kién twong quan bo tri cac thiét bi van chuyén.
® Cac yeéu to phat sinh.
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So' d6 van chuyén hat
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Day chuyén cheé bién thirc an gia suc

~ (Thile dn vién)
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