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General:

L: Length (center to center): 85.5m
H: Lift :22.7m

Lv (design): Load Capacity (Design):1200 t/h

BELT SKETCH

Factors:

Cq: Fixed Resistance Coefficient [80m]:1.8

Ct: Passive Resistance Coefficient [t=-15°]:1.13

f: Internal Friction of Rollers[difficult working condition]: 0.025

Ob: Belt Weight per linear meter:28.8 kg/m

gc: Conveyed material load on the 1m of carrying belt:212kg/m

gro: Weight of Rotating Parts (up)[d133,B1200,a,1000]:29.1 kg/m
gru: Weight of Rotating Parts (Return)[d133,B1200,a,3000]:22.5 kg/m
Qo : Upper Troughing Set Pitch:1m

au: Return Troughing Set Pitch:3m
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Tangential Force Calculation:
Fu=Fa+Fr
Fa: Force to move Upper Strand = [Lx Cq x Ct x f(qb + g + Qro do)+ ( gc + gb )x H] x 9.81

Fr: Force to move Lower Strand = [L x Cq x Ct x f(gb + Qruy au)+( e x H) x 9.81

Fa=[85x1.8x1.13x0.025(28.8+212+29.1)+((212+28.8)x22.7)]x9.81=(1166.6+ 5466.1)x 9.81=65067N= 65.1KN

Fr=[85x1.8x1.13x0.025(28.8+22.5/3)+(28.8x22.7)]x9.81=(156.9+ 653.8)x 9.81=7952N=~ 7.9KN

Fu=73 KN & FF T~
: _‘llq_i‘!.f'f:
Cw: Wrap Factor [a=180"]:0.5 T2t [77

T,=Fu x Cw

T,=73 x 0.5=36.5 KN (operation)

T1=T,+Fu=36.5+73=109.5 KN (operation)

B : Belt Width m Eu = T Ts IS
Ts =

TUmax= Tmax/W

TUmax= 109.5/1.2=91.25 KN/m or N/mm

Belt Selection:

EP Selection: Tumax X S¢:91.25x 10:912.5 > EP 1000/4 6+3

(The thickness of the top and bottom should be selected according to the proposal of the belt supplier)

(Check the calculations again according to the belt supplier catalog)
Minimum Pulley Diameter:

Belt breaking load: 912.5 N/mm - Drive Pulley diameter: min 1000 mm
Counterweight:

To=6.25(Qb+qc) X 20X 9.81 = 6.25(28.8+212) x 1 x9.81=15.1 KN

for 2% deflection is given 6.25
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T3=T,+Fr = 36.5+7.9 =44.4 KN

(when T3> To) : Tg : Counterweight force=2T,+2[(lc x Cq x Ct x f)( b+ qru)+( gbx H)]9.81 N

Tg=73 KN = Wpg: Mass for Counterweight =(73x1.05)/9.81=7.8 ton

Driving Power:

n: Gear Box Efficiency: 0.9

n2=30 RPM - V: Speed of Belt Conveyor:1.57 m/s

P:Fuxv/n=73x1.57/0.9=127.3 KW =—— 137KW V

Drive pulley Shaft: (Safety factor Check)

gT: Weight of Drive Pulley= 1900 kg

R=[(109.5+36.5)%+(19)?]¥2 =——> R=147.2 KN

R/2 =73.6KN

D: Drive pulley Diameter :1000mm ———r=500mm

d: Shaft Diameter :180mm

Material Ck45: Sy:310MPa, Sf*:280MPa

T1=109.5KN

e =y

T2=36.5KN

—

|qT=19.0kN

T: Torsional Moment: =P x 9549 / n = 127.3 x9549 /33= 36835 N.M = 36835000N.mm

736 KN

T=36835000 N.mm

:ﬁ 210mm

T36 KN

210mm

[(
~

T3.6KN

T3.6KN
1700mm
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M= Bending Moment: 73.6KN x 210mm= 15’456’000 N.mm
Fs= Factor of Safety

D3=(32/m)Fs[(M/S:)2+0.75(T/S,)?]¥> = Fs=D*n [/ 32 [(M/ $¢)?+0.75(T/S,)*]*/2

St: Corrected shaft fatigue limit = kakb ke kd ke kf kg S*
ka: surface factor: 0.8 for machined shaft

kb: size factor :1.189d°%7: kb=0.7183.8

kc: reliability factor = 0.897 (CEMA)

kd: temperature factor =1

kd: temperature factor =1

kf : factor fatigue stress concentration : 0.63 (CEMA)

kg: miscellaneous factor = 1.0 for normal conveyor service

S§=0.8x0.718x0.897x1x1x0.63x1=0.324x280=90.9MPa
Fs= D°n / (32 [(M/ S¢)%+0.75(T/Sy)*]*?)

Fs= 180° x 3.1415 /(32 [(15.5x10°/90.9)2 +0.75(36.8x10°/310)?]*/2=2.875 > 1.5(CEMA Suggestion)

: 180mm is OK
v ¥ = ¥ v
Shaft Sizing for Deflection: = f————--—*—-— ti——F
A Tl ]gt A
L [T J—— b il :Iag 3 .‘
R 147.2x1000

2 . 2 _ _
2XEx] ag(c—ag): 2x207000%0.0491(180)* 210(1700 - 210) =0.001073

if Rin N, a must be less than 0.01 : 0.01 > 0.001079 ——:180mm is OK

Tail pulley Shaft: (Safety factor Check)

gTr: Weight of Tail Pulley= 1100 kg =11KN
T3: 44.4 KN

R=86.4 KN —— R/2=43.2KN

d: Shaft Diameter : 120mm
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Material Ck45: Sy:310MPa, Sf*:280MPa

M= Bending Moment: 43.2KN x 185mm =7'999’000 N.mm 43.2 KN ‘ ! 43.2 KN
ag:185mm IBSfIr-fr' 185r|\1m
43.2 KN i 1700mm t 43.2 KN
F d3n
=
32 (M/ Sf)

Fs= (1203 x 31.1415)/ 32 x (7.999 x 10° /90.9) = 1.93 > 1.5 (CEMA Suggestion)

Shaft Sizing for Deflection:

E 43.2x1000
a= fom ag(c—ag): e BT 185(1700 — 185) =0.001436
if Rin N, a must be less than 0.01 : 0.01 > 0.001436 :120mm is OK
Roller Check:

Carrying Idler: $133 /473 /6205 load Capacity 274dN
Impact Idler: $133 / 473 /6205 load Capacity 274dN

Flat Return Idler: $133 / 1400 /6205 load Capacity 201dN
V Return Idler: $133 / 700 /6205 load Capacity 274dN

Factors:

Iv = belt load: 1200 t/h

v= belt Speed: 1.57 m/s

ao=Upper Troughing Set Pitch:max 1 m

au= Return Troughing Set Pitch: max 1 m

Fp = participation factor of roller under greatest stress: 0.65 (for caring)
Fp = participation factor of roller under greatest stress: 0.65 (for return)
Fd = impact factor: 1

Fs = service factor: 1.2

Fm = environment factor: 1.1

Fv = speed factor: 0.85
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Upper Roller:

v
36V
Dynamic Load on Upper Roller: Ca;=Ca x Fd x Fs x Fm [daN]

Load on Upper Roller: ca=Cai x Fp
Ca=1 x (28.8+1200/3.6x1.57)0.981=236daN

Static Load Load on Upper Roller : Ca=agx (qp )0.981

Ca1=236x1x1.2x1.1=312.3 daN

ca =312.3 x0.65=203 daN < 274 daN Carrying Idler: $133 /473 /6205 IS OK

Flat Return Roller

Static Load Load on Return Roller : Cr=a,x qb x0.981
Dynamic Load on Upper Roller: Cr;=Cr x Fs x Fm x Fv [daN]
Load on Upper Roller: cr=Cri x Fp

Cr=3x28.8 x 0.981=84.7daN

Cr1=84.7x1.2x1.1x0.85=95.1 daN

cr =95.1 x 1=95.1 daN < 201 daN Return Idler: $133 / 1400 /6205 IS OK

V Return Roller:
Cr=3 x 28.8 x 0.981=84.7daN
Cr1=84.7x1.2x1.1x0.85=95.1 daN

cr =95.1 x 0.5=47.5 daN < 274 daN Return Idler: $133 / 700 /6205 IS OK

Loaded Volume Check:

B: Belt Width=1.2 m af

A:30° B:25°

Lvt: loaded volume is expressed relevant to the speed of 1 m/s =745.9 m3/h per 1m/s

Iv: belt load= 1200 t/h

V: belt Speed=1.57 m/s

s :Specific weigh= 2.2 t/m?

Lm :full load Capacity = Lvt X v X gs: Lm=745.9 x 1.57 x 2.2=2576.3 t/h > 1200 t/h
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Re check by correction factor:

K: is the factor of inclination= 0.85

K1: Factor of feed irregularity=1
Lmc: Lm x Kx K1 =2576.3x0.85x1=2190t/h >1200t/h=— B=1.2m A:30°, B :25°, 1.57 m/s, are OK
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Design Data & Calculation for Belt Conveyor (According :DIN 22101)

Project: GeG 1- CAPACITY INCREASE Project No.: ... pate: AL
AsooSanat Customer : Fara Tahghigh-SBR Equipment Item: 61158 (Rev: A
[Conveyor Specification RULMECA Bell Width & RULMECA
‘Opraling Capacity he= 1138 th - Load Capacity M = 545,72 m'fth -
Load Capacity {Design) = 12050 |vh : Teomtic load of Belt Comeyor M= 0071 |mih Pt
Specitc weight as=22 i - Active Load fom Tatle M= 740085 |mh see note 1
Speed of Belt Cameyar V=15 |mis PR |Beitwidth B= 1200 mm
Lengthiconter o centar) L=85 m -
Height H=227 m - I Force & Power of Motor
e a=ums | - Weicht of Moterie per Lineer | q0=21202__[kgim P2
a=026 Rad - Balt Care Weight qb = 70,60 ko/m
set Angle A=30 deg P27 Weight of Rotating Parts {up) RO =291 kgim P39
Rallers no. in ing Set N=3 pes - Weight ing Parts (low) oRU = 7.50 ko/m P39
Upper Troughing Set Pitch ao=1 m P:3MT6 Force 10 move Upper Strand Fa= 651905 |daN Par
Jdeg dan
pes
m

mm
mm
daN
MNimm
M
6+3
|daN
P43 W = 7840.47 P43
P TIZ R= 40236 }? Wi "H tocking "L
P45 T13 Back stop is ry
P45 T:13 Pt 1.87 b
P:263
P83 - "
= r
P47
’| P48 @
e === -
P-263
P61 T:20 | |Bett conveyor Drive & Retum Puliey
P:51T:18 |Diameter of Drive Pulley D= 1000 [mm
i Factor Fm=1.1 P51 T18 Diameter of Return Pulley D=830 |mm ]
|Speed Factor Fv= 085 P51 T:21 Tolal Force (Drve Pulley) Cp= 152020 |daN P46
| Participation Factor Fp=0.65 PSOTAT Mi= 156017 |daNm P48
|Pasticipation Factor {Retum) Fp=1.00 P:50 T:17 r-p-m of Drive Pulley n=30.00 pm
Min r.p.m of Drive: Pulley n= 1965 rpm wal i iy
Rollers of Belt Conveyor ’ih&ipuadufmcum V=103 mis RETCRE A
Static Load Ca= 23004  |daN P52 Mt = 4080.08  |daNm
ic Load Cal= daN P52 Mif= 388478 |daNm
|Load on (Upper] Roller ca= dabie) P62 W = 408048.56 |mm®
Static Load daN P52 d= 172 mm
dalN P62 Cor= BASHETS  |daN PAT
Load on Retumn Roller P52 M= B6é 68 daNm P47
W= 11136060 |mm’ PA7
d= 100 mm PaT
Type of GearBox - AT B2 b bl Fedliid 1= 00015565 }E Pa7
Transmited pow ex af Gearbox output Pr= 132 kW Goar Cat. J= BEEXMTT | mm! Pa7
SF GoarBlox SF=1.76 Gear Cat. at= {.00MKK0E }E PAT
Total Service Factor 8F= 175
Angular speed st gearbox output w= 30 pen
Actual Speed of Belt Conveyor| V=157 mis Idiler spec. Dia.fmm) | Length{mm)| Bearing Life {hr) | Permisible load]
Teoretic load of Belt Comveyor M = 40871 ':‘al Carrying 133 473 6205 306,867 74
Actual Loaded Volume Checked oK | P:26-30 Impact 133 473 6205 29,454 274
Retum 133 1400 6205 133,341 197
Note : | Designer : D.Bastani

* P:Page & T-Table in RULMECA catalogue.

nole 1: This is only valid for trughing set with three (V shape ) carying idilers. For olher idlers amangement see page 26 to 30 RULMECA catalogue.
mote 2 For comeyours with 500m length or more, Cgis 1.03.




