KHOA CO KHi - CONG NGHE
BO MON MAY SAU THU HOACH VA CHE BIEN

Mon hoc: May niang chuyén

MAY VAN CHUYEN LIEN TUC

D‘L‘})gmy Nguyén Hai Diing
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i Muc tiéu:

® Gi&i thiéu ve cac thiéet bi van chuyén
lién tuc

® Cau tao, cac thanh phan chinh cua céac
loai may van chuyeén lién tuc

® Mot so tinh toan co’ ban.
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Phan loai may van chuyeén lién tuc
Bang tai

Xich tai

Gau tai

Vit tai

Thiét bi van chuyén bang khi déng
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I- KHAI NIEM, PHAN LOAI
MAY VAN CHUYEN LIEN TUC
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i Noi dung

1. Khai niém

2. Phan loai

3. Pac tinh vat liéu

4. Chon thiét bi van chuyén lién tuc

http://www2.hcmuaf.edu.vn/?ur=dangnh 5



zeZ ]
ris

e
e
SRS
.

1. Khai niém
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i 2. Phan loai

®May VCLT co bo phan keéo: bang tai, xich tai,
gau tai.

eMay VCLT khong co bdé phan kéo: bang
chuyén con lan, vit tai, mang lac, bang tai
rung....

e May van chuyén bang thay khi: dung strc
nwéce (khdng khi) dé van chuyén vat liéu.

2 http.//www2.hcmuaf.edu.vn/?ur=dangnh
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i 3. Dac tinh cua vat liéu van chuyé
105 o L

e Vat liéu déng kién va bao bi: cac chi tiet may,
cum may, hom, thung, kién, tui, bao,...

e Vat liéu r&i: hat, bot, vo trau, san pham sau
Vo vién,....

@ Vat lieu dang nhao uénh: bot nhao,..




® Trong lworng cua kién

® Hinh dang va kich thwéc

® Loai bao bi

® Tinh chat va dién tich mét
twa

® Sw tién loi khi dat hoac treo.

® Mirc dé chong lac giat va
rung.

® Céc tinh chat khac: nhiét d9,
kha nang gay no, chay,...

1 http://www2.hcmuaf.edu.vn/?ur=dangnh



® Ti trong

® Thanh phan hat

® Goc doc tw nhién

® Hé s6 ma sét tinh va déng

y ’ X o . n -.___',-_h'*l;..“;_:l-"",a'-r:_ ok e )
® Cac tinh chat dac biet: do -0 e

am, tinh hat am, tinh mai 4'
g
mon, nhiét do,. . i
© Do gion, A6 nhay Vi téc
dung co hoc. B

12 http://www2.hcmuaf.edu.vn/?ur=dangnh



# 5 3.2. Phan loai vit liéu roi

Theo kich thwéc Theo 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 ddng nhat:
® Chuwa gia cong

® Nhe: <=0,6 T/m?

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

® Rat nang: >2.

L o
® Giacong ™ <25

o
13 min http://www2.hcmuaf.edu.vn/?ur=dangnh




® Pic diém cua vat liéu van chuyen.

® Nang suat yéu cau cua thiét bi.

® Phwong van chuyeén.

® Chieu dai van chuyen.

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

® Dac tinh cua cac qua trinh gia céng.

® Dieu kién twong quan bo tri cac thiét bi van chuyén.
® Cac yéu to phat sinh.

14 http.//www2.hcmuaf.edu.vn/?ur=dangnh



II- BANG TAI
BELT CONVEYORS
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01 dung

1. Definition/ Description

2. General Characteritics

3. Types of Belt Conveyors

4. Part of Belt Conveyor

5. Aspects of Belt Conveyor Design

http.//www2.hcmuaf.edu.vn/?ur=dangnh 1 6



® The belt conveyor Is esentially an endless
belt operating between two or more pulleys.
The belt and its load are usually supported
on idlers.

® Belt conveyors have a high mechaincal
eficiency since, In larger installations, all
the load is carried on antifriction bearings.

http://www2. bﬂea’ u.vn/?ur=dangnh
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@ 1. Definition/ Description (2)
. Feed chute
R N\

Idler

Drive pulley Tail Pulley

Discharge chute




V.

T..ll;..:zsgézi'ﬁ::i i
Belt conveyors operate in one vertical plane, horizontally o
with an inclination (up or down) depending on the frictional

property of the load conveyed.

For changing direction of the materials being conveyed, in
the horizontal plane, more than one belt conveyors are
needed.

Conveying capacity of a conveyor can be controlled by
changing belt speed.

Belt conveyors are generally employed for continuous flow
of materials.

Metal/special belts can carry hot, abrasive or reactive
materials.

http://www2. ]119560’ u.vn/?ur=dangnh



i 3. Types of Belt Conveyors

L5

® Flat Bed Conveyor

® Troughed belt Conveyor

® Closed Belt Conveyor

® Metallic Belt Conveyor

® Portable Conveyor

® Chain/Rope Driven Belt Conveyor
® Submerged Belt Conveyor

http://www2. /270f edu.vn/?ur=dangnh



wos MoNg,

- Nl_l.l-‘f.f
w0 LA :
L] y
[l e

, B

s =
1955 o
P L

http://www2. ?711[ edu.vn/?ur=dangnh



http://www2. /272f edu. VH 2ur=dangnh




Enclosed and Open
Belt Conveyors
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Submerged Belt Conveyor

i 3.7




@i 3.8. Single — Purpose Conveyor
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Horizontal Incline Combination
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The essential elements of typical belt conveyors are:

1.

2.

3.

The belt, which forms the moving and supporting
surface on which the conveyed material rides.

The idlers, which form the supports for the troughed
carrying strand of the belt and the flat return strand.
The pulleys, which support and direct the belt and
control its tensions.

. The drive, which impacts power through one or more

pulleys to move belt and its load.

. The structure, which the supports and maintains

alignment of idlers, pulleys, and drive.

http://www2. bc%zaf edu.vn/?ur=dangnh
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fh 4.1. Conveyor Belts (1)
=

® Belt Contruction
® Belt Covers

® Belt Designation
® Belt Width

® Belt Splicing

Covers Carcass

http://www2. /3721‘.' edu.vn/?ur=dangnh



i) 4.1. Conveyor Belt (3)

Belt Width: Unless otherwise agreed between
the manufacturer and buyer, the standard
widths of belting as per IS specification are:
300, 400, 500, 600, 650, 800, 1000, 1200, 1400,
1500, 1600, 1800 and 2000 mm with

a tolerance of £5 mm upto 500mm width and

+1% of belt width for widths higher than 500
mm

http://www2. %ﬁ edu.vn/?ur=dangnh
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g 4.2. Idlers (1)

® [dler construction
® ldler dimensions
® |dler spacing

http://www2. /3751" edu.vn/?ur=dangnh
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4.2. Idlers (2)
Two types of Idlers
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fiih 4.2. Idlers (4)
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i 4.2. Idlers (5)

Wiameter, length and troughing angle have
standardized by BIS in IS 8598 :1987(2). The carrying and
return idler diameters in mm are : 63.5, 76.1, 88.9, 101.6,
108, 114.3, 127, 133, 139.7, 152.4, 159, 168.3 and 193.7. The
maximum diameter of 219.1mm is used for carrying idler
only.

® Troughed idler sets are made with troughing angle (the
angle made by the inclined roller with horizontal) of 15°,
20°, 25°, 30° 35° 40° and 50°. Troughing angle of 15° is
applicable only to two roll troughed idlers. The value of
troughing angle of troughed return idlers are selected
from 0°, (i.e., straight idler), 10° and 15° for all widths of
belt.

http://www2. /39{" edu.vn/?ur=dangnh




i 4.2. Idlers (6)

1955
gelection of roller diameter depends on factors like b

Belt Width Edge Clearance
B Flat idler 2-roll idler J-roll idler
400 500 40 35
500 50 Al 40
650 50 50 50
S0 75 15 70
1 (MK} 75 i 70
1 200 to 2004 100 (K] 100 L

http://www2.h 470[ edu.vn/?ur=dangnh

[ P
s
weight of load in kg per cubic meter, particle size and
belt speed. Higher are these factors, higher is the roller
size to be selected. Length of the idlers vary from 100

mm up to 2200 mm.



M 4.3. Conveyor Pulleys

At each of the two ends of a belt conveyor, one
large diameter pulley is installed against which
the belt turns and changes direction. These
pulleys are called terminal or bend pulley.

http://www2.h 47 Tf edu.vn/?ur=dangnh



i) 4.3. Conveyor Pulleys (2)

L5

® The surface of the pulley may be left
bare smooth, or may be covered up to
a thickness of 6 to 12 mm by rubber,
polyurethane or ceramic layer with
herringbone patterned grooves to
increase the friction between the
pulley and belt

http://www2.h 472£ edu.vn/?ur=dangnh



i 4.4. Drives for Belt Conveyor (1)

L5

v' Belt conveyor drive equipment normally consists
of a motor, speed reducer, drive shaft, and necessary
machinery to transmit power from one item to
another; the simplest arrangement using the least
number of components is the best.

v’ Often however, special-purpose components must
be provided to modify starting and stopping, provide
for a hold-back, or vary belt speed.

http://www2. ]1614131511{ edu.vn/?ur=dangnh



Flat gear with \-ball transméssion  bevel and spur gear drive



Endless conveyor belt after being threaded
through the entire length of the conveyor need
to be tightened so that sufficient frictional force
is developed between the drive pulley and the
belt, to make the belt move.

http://www2.h 475f edu.vn/?ur=dangnh
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4.5. Take-ups or Belt Tensioning Devices (3)
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Tail Pulley

Discharge chute
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4.7. Belt cleaners
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4.7. Belt cleaners (7)
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. Checking/ determining capacity of conveyor

Calculating max belt tension and select of belt
Selection of driving pulley

Determining motor power

Selection of idlers and its spacing

http://www2. /7575f edu.vn/?ur=dangnh



f“ﬁ‘ﬁ 5.1. Checking/ Determining Conveyor Capacity (1)

=
® Belt Width ’ : 3
b
® Belt Speed :
1-{” ¢ . .I'-- ':,-:..l |.'=| =
o L “H
o -"-I:.’-.-.-.- b s — B
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5.1. Checking/ Determining Conveyor Capacity (2)

VYT
Table 6.1.2. Lump size factor
Material Lump Size Lump Size | Air Borne
Factor Factor
Fine Grain to | < 10 mm 0 4
Dust
Granular < 25 mm 0
Sized and Quantity of largest lump is < 20 per cent of maximum 2 0
Unsized permissible lump size (for the selected belt width)
Sized Quantity of largest lump 1s < 60 per cent of maximum 3 0
permissible lump size (for the selected belt width)
Unsized Largest lump does not exceed maximum permissible 4 0
lump size (for the selected belt width)

Table 6.1.3. Abrasiveness Factor

cullet, granite, traprock, pyrites, sinter, coke etc.

Abrasiveness Type of Material Abrasiveness
Factor
Non Abrasive Free flowing matenals, such as cereal grains, wood, chips, 1
wood pulp, fullers earth, flue dust, soda lime, char, loam
sand, ground gravel.
Mildly Abrasive | Materials, such as aggregate, run-of-bank sand and gravel, 2
slate, coal, salt, sand stone.
Abrasive Matenals, such as slag, spar, limestone concentrates, pellets. 3
Very Abrasive Iron ores, taconite, jaspar, heavy minerals, flint rock, glass 4




f‘ﬁ‘ﬁ 5.1. Checking/ Determining Conveyor Capacity (3)
h s o

Table 6.1.4. Maximum Recommended Belt Speeds (m/s)

Belt Width,| Upto 300 600 to 650 750 to 800 | 950 to 1050 | 1200 to 2000
mim

Speed
Factor
| 2.50) 3.00) 3.50) 4.00 4.50
. 2.30 2.75 3.20 3.65 412
314 2.H) 2.38 275 3.15 3.55
5=6 .65 2.00 2.35 2.65 3.00
T-8 |.45 1.75 205 235 262
Degrees (-2 4 6 ¥ 10 12 14 16 18 20

‘k’ factor l 099 | 098 | 097 | 095 093 | 09] (.89 085 (.81

http://www2. 6578f edu.vn/?ur=dangnh



fiw 5.2. Belt Tension (1)
=
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5.2. Belt Tension (2)

Table 6.1.5. Friction Coefficient between Driving Pulley and Rubber Belting

gy 95 5. ¢.*f.'-"
¥ B ity

FPulley sSmooth Rubber Pulyurethane Caramic PVC Belt
Surface | Bare Rim | Lagging with | Lagging with | Lagging with Type
Opera- Steel Herringbone | Harringbone | Harringhone
ting Pulley Patterned Patterned Patterned
conditions Grooves Grooves Grooves
Dry condition 0351004 0.4 to 0.45 035w 04 0.4 to (.45 0.25 to 0.35
operation
Clean wet 0.1 035 0.35 035w 04 0.15 to 030
condition (water)
operation
Operation under 0.05 to (.1 025w 03 0.2 0.35 Less than (.25
wet and dirty
{clay or loam)
conditions
Operation under 0.05 0.25 0.2 0.3 0.15
very wet and
dirty condition

http://www2. /1670f edu.vn/?ur=dangnh




fm 5.2. Belt Tension (3)
-
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® However, as a thumb rule, diameter ‘D’ can
be approximated from the relation, D 2 ki,
where I = number of plies of belt, and k = 125
to 150for i between 2 to 6, and k = 150 for i
between 8 to 12. Calculated ‘D’ is rounded off
to the larger standard sizes of 250, 315, 400,
500, 630, 800,1000,1250,1400,1600, 1800 and
2000 mm. The length of the barrel is kept
100mm to 200 mm more than the belt width.

http://www2. ﬁ@f edu.vn/?ur=dangnh
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5.4. Motor Power

&

o i

y
=

The power required at the driving pulley just for dnving the belt is given by the formula:

T.xV
Py= 1000 kW, where T, = effective tension = (T ;= T} in Newton

V = belt speed, m/sec
P, = driving power, kW
However, the actual power requirements, considering the wrap resistance between belt and driv-
ing pulley, and driving pulley bearings resistance, the actual motor power, P, is given by
TV (R, ,,+R, )V
1000 T 1000
R, = wrap resistance between belt and driving pulley.

P, kW, where

Ry = dnving pulley bearing resistance.

http://www2. ]1631{ edu.vn/?ur=dangnh



fmh 5.5. Selection of Idlers (1)

&

Table 6.1.6. Idler Classification

Idler Roller Belt Maximum Suitable for
Series Diameter Width Belt Speed,
m/fs

L 63.5to 1016 | 300-800 2.5 Fine material with small lumps-Nonabrasive,
intermittent duty.

IL 889w 139.7 | 400-1000 4.0 Fine matenal, small sized lumps, slightly
abrasive, continuous duty.

[l 101.6 to 139.7| 500-1200 4.0 Unsized medium lumps, mixed with fine
sized small lumps, moderately abrasive,
continuous duty.

V. 127 to 139.7 | 500-1400 4.0 Unsized, large lumps, mixed with small sized
medium lumps moderately abrasive continu-
ous duty.

V. 139.7 to 219.1  B00-2000 5.0 Large size lumps, highly abrasive, cntical duty.

VI 1683 to 2191 1600-2000 4.0 Large capacity conveyor with lumps.

http://www2. 667 4f edu.vn/?ur=dangnh




5.5. Selection of Idlers (2)

Table 6.1.7 Recommended ldler Spacing

Belt Width Troughed Belt Flat Belt Return Idler Sets
Carrying Idler Sets for Matenials Troughed and Flat Belt
of Bulk Density (t/m”)
0.40 to 1.20 1.20 to 2.80 -
Recommended Spacings, mm

300

4400 | 5(K) 1200

500

650 1000

800

1000 1200} 1000 3000

[ 200

140K}

1600 [ 000 1000 750

180K

20000

http://www2. 6675f edu.vn/?ur=dangnh
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® GO BACK
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® Bucket Elevators 149-158
® Difinition and use

® Types

® Parts

® design
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® 1. Vé so do cau tao bang tai

® 300, 400, 500, 600, 700, 800, 900 s6 nao
ko thudc IS ve belt width

®eB =300,v=2m/s, luaco KLTT = 580
kg/m3 goéc nghi = 30. Tinh ndng suat
bang tai dai phang

http://www2. 56191" edu.vn/?ur=dangnh



gty Bai tap 05

1. Poc TL1 trang 57 — 77. Phan Belt Conveyors,
tom tat, dat 2 cau héi kém tra 1&i goii y.

2. Bang tai van tai chuyen lua, c6 beé réng bang
B = 650 mm. Belt speed =2 m/s. Ta co6 goc
nghi cta laa la 35° (6d). Tinh nang suat cua
bang tai doi v&i: Flat bed Belt Conveyor va
Troughed bed Belt conveyor?

http://www2. bcrﬂyaf edu.vn/?ur=dangnh
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