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Determination and review on calculation method of cross-sectional area
of carrying material at belt conveyor

SONG Guanting' SONG Weigang®

( 1.CCTEG Shenyang Engineering Company Shenyang 110015 China; 2.School of Mechanical Engineering and Automation Northeastern University Sheny—
ang 110819 China)

Abstract: The calculation method of the sectional area of carrying material section is the key factor to determine the
width of conveyor belt and it directly affects the belt conveyor system financially.This paper reviews and analyzes the
development of the calculation method of the carrying material sectional area of belt conveyor.The authors compare and
analyze the surface contours of material accumulation and margins in the calculation method of the sectional area of the
carrying material section of the current mainstream DIN22101 ISO5048 and CEMA.By means of calculating the sec—
tional area series expansion analysis theory and numerical calculation are given proven that when the structure and
material parameters are the same the theory of sectional area of carrying material from small to large is as follows: the
arc calculation formula DIN22101 calculation formula ISO5048 calculation formula; The calculation formula of
DIN22101 carrying material area is simple but needs to convert the dynamic repose angle to the equivalent angle; the
CEMA ( arc formula) calculation method of carrying material sectional area has a larger margin especially in the case
of large belt width the economy of system is reduced also the calculation formula is not simple enough; the calculation

formula of ISO5048 carrying material has a simple cross-sectional area form which is recommended in the development
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of national standards.

Key words: cross-sectional area; dynamic repose angle; belt width

DIN22101
IS05048 ?

o

1S05048 ° .DIN22101 ° . CEMA(
) 7 MT/T 467-1996 ° .
1.1 1S05048-1989
1S05048-1989(  1S05048-1979 )
. (2004
1S05048 - 1979) .
11-12 . . .
Ly~ As b 6
b=0.9B - 50 B <2000 (1)
b=B-250 B > 2000 (2)
B mm; b (
) mmo.
3
Ay, Ay,
Ay, ( 1(a))
A= Ly +(b=1,) cos A 2% (3)
Ay w =1L +b—l\100%)\ b_lwsin)\ (4)
1 " 5 eos 2

A :Allh +A2|h (5)

th

Alh mm2; Al th
mm~; A, , 0=0°
(
(°)iA (°) o
- 1805048 °
1S05048 o
1.2 DIN22101-1982
DIN22101-1982
DIN22101 Al
( 1(b)) P
1SO5048 o
Ay, lM"'(b_lM)COS)\ 2? (6)
p (°) e
1 3

Fig. 1  Theoretical cross section of fill in the case of horizontal

conveyance and a 3 roller idler set
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2
repose) ) 1, “surcharge angle” ( );
CEMA DIN
T, ISO (6) o
(3) ( ) 16 o
DIN22101-1982 1SO5048
1 ( )
Table 1 Flowability-angle of surcharge-angle of repose
10°) 0/(°)
10~19 5
20~25 10
26~29 15
30~34 20
35~39 25
>40 30
(2) 1SO 7189 v b =0.88 mm 0.1B.
b’ DIN22101 b=0.9B-
A, =—tan 6 (11)
4 50 mm( BS 8438-2004 1SO5048-1979

0 DIN22101 ) o DIN22101-1982
(1) (2) o 1S05048-1989
DIN o
o JIS8805-1992 JISB8805-1976 " 1SO
2.2 o
(1) (2) (9 CEMA
) ISO 2, CEMA
2 000 mm ISO
o 2 200 mm DIN
B=b+2b, (12) o CEMA
. . CEMA7 ’
b=0.9B-50 mm
B=1.116+56 mm, v b, =
0. 055b6+28 mm( CEMA (9)) - Y o
b,.=0.05B+25 mm, CEMA
CSN 263102 o
2 CEMA ISO
Table 2 Comparison of numerical for CEMA and ISO mm
/mm
500 650 800 1 000 1200 1 400 1 600 180 2000 2200 2400 2600 2800
ISO 50 57.5 65 75 85 95 105 115 125 125 125 125 125
CEMA 50. 4 58. 65 66.9 77.9 88.9 99.9 110.9  121.9 132.9 143.9 154.9 165.9 176.9
DIN ISO 50 57.5 65 75 85 95 105 115 125 135 145 155 165
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. ISO o 4
lim =1
¢-0 tan @ 35° 1 000 m 380 mm
p=26/3 0
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-0 tan § 60 tan ¢ 3 Table 3 Normalized cross-sectional area of the
IS0 DIN carrying material mm’
o 6—0 tan 6> ;DN 150
sin 6>0 () 00 35 0° 35° 0° 35°
tan p tan(20/3) tan 6
= < 5 1 0.9998 0.9999 1.0014 1.000 1
4 4 6 10 1 0.9995 0.9999 1.0057 1.0010
15 1 0.9990 0.9997 1.0130 1.0033
Aoy < A 10 (13) 20 1 0.9980 0.9994 1.0238 1.007 4
DIN  ISO DIN  ISO 25 1 0.9970 0.9989 1.0384 1.0140
30 1 0.9955 0.998 2 1.0575 1.0235
’ 1SO ( 3) DIN ( 6) 35 1 0.9937 0.9970 1.0820 1.0370
(7) ;
4 ( 35° 1 000 m 380 mm)
Ao = Ly +(b=1y)cos A’ tan 6 = Table 4 Cross-sectional area( Troughing angle 35° Belt
; s 6 width 1 000 m Length of the central roller 380 mm)
Iy + (b lM)cosA2£+i+i+ ...... mm?
: 6 1 45
1(°) DIN IS0
(14)
5 85 688 85 688 85 701
Ao = [l + (b = 1) cos A]? anfp_ 10 94 268 94 260 94 366
4 15 102 965 102 938 103 302
[l + (b —1,) cos A] 2 tan(6/1.5) _ 20 111 842 111777 112 668
4 25 120 836 120 968 122 650
[1, + (b= 1y) cos A] 2(9 N i N o’ o, ) 30 130 418 130 180 133 481
6 40.5 243.25 35 140 278 139 880 145 464
(15)
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R 8  MT/T 467-1996 S .
( 4) 1SO5048 9  MHE/9.BS 8438-2004 Troughed belt conveyor—specification S .
10 JIS B8805-1992 S .
11 GB50431—2008 S .
° 12 GB/T 17119—1997 -
- S .
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