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(Dynamic Analysis of Long Distance Belt Conveyor System)

(Won-Jin Kim, Tae-Geon Park, Shin-Sup Lee)
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(©) ®o]=8] E2|(take-up A, B)
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driver D driver B (3) driver A

Fig. 1 Configuration of belt conveyor
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where u(x, t) : axial deflection

T . belt tension
w(t) : external resistance
my : belt mass per unit length

b : belt width

E : Young's modulus (referring to the width)

o : delay time constant
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where 1; : element length
K = Eb/l; : equivalent spring coefficient

C =Ka : equivalent viscous damping coefficient
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(Coulomb friction model)& o]-2-3tt}.
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(RO, m, +1/RHX, =T, - T, -1, T'sgn(X,) 3)
where X,=R6

T] = K‘(Xx - Xl) +C1(Xk - Xl)
T, = K, (X, - X,) +C,(X, - X,)

T =(T, +T2)sin%

R : radius of drum
1 : moment inertia of drum
My : bearing friction coefficient

8, : belt wrapping angle

Fig.2 Model of head and tail
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where

T= K{Xk (X -X) 'le)} +C{Xk X X)

X2 x]
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Fig.3 Model of take-up
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where T, : objective tension value

s @ control gain value
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(a) configuration of driver

I : 100 % slip(O-A curve)

T, 4 IT : slip rate down(A-B curve)
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(b) pulley torque

Fig.4 Characteristics of driving input torque
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where X« =R6
Tx =K1(Xk _X1)+C|(Xk _XI)
TL=K,(X, -X)+C(X,-X,)

T (t,X
p(r) = =%
R
6, : wrapping angle
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2 B(power winch )
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Fig.5 Example system
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Table 1 System parameters of example
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(b) input torques of CASE 11

Fig.6 Time histories of two input torques
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(b) belt velocities of CASE II at 4 and 18 th dof
Fig.7 Transient belt velocities during starting
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(a) tensions of CASE I
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Fig.8 Transient belt tensions during starting

velocity {m/sec]

200

tension [N]

200

-312 -

35
238 A\ L ]
\\ \ 4 : carrying side
_____ 18 : return side
\
21 4ok / \
VAN
14 \\
A
07 \ ™
N\
00 N
200 210 220 230 240
time [sec}

Fig.9 Transient belt velocities during stopping
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Fig.10 Transient belt tensions during stopping



