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Research on start control mode of multi-rope friction hoisting system of vertical shaft

QIAN Zhuangzhuang', ZHANG Anning"*
(1.School of Mechanical Engineering, Anhui University of Science and Technology, Huainan 232001,
China; 2.Professional Committee of Colliery Mechatronics, China Coal Society, Shanghai 200030, China)

Abstract: In order to study influence of different start control modes on multi-rope friction hoisting
system of vertical shaft, mathematical model of hoisting system was established. Five different start
acceleration control curves including rectangle, parabolic, sinusoidal, triangle and trapezoid were
established taking hoisting system of main shaft in a mine as an example. Matlab/Simulink was used to
analyze dynamic tension changes of wire rope under different start acceleration control curves and anti-skid
safety performance of the system. The results show that the rectangular acceleration control curve adopted
in the start-up and acceleration stage of the hoisting system can meet anti-skid requirement, but the
dynamic tension of the wire rope is large; Through comparison of the start acceleration control curves, it is
found that for the same lifting system, a reasonable trapezoidal acceleration control curve form is superior
to other acceleration control curve forms at the same starting and acceleration time; The reasonable value
range of acceleration time in the first step of the trapezoidal acceleration control curve is 1-1.5 s, in this
range, the force of the wire rope is improved and can meet anti-slip safety requirements of lifting system.
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control curve; tension of wire rope; anti-skid safety performance
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Fig. 1 Multi-rope friction hoisting system of vertical shaft

BESEAE a MM 4R THE 20, b 08 F e as 30 MR 4
2 SCHRLTL S 2 1 5 AL A 205 2 28 S 2 4

B TE R GUEE R DTN 22 28 (1 30 ) 2407 B

ii{&ug+uﬁ>—

EA
“+ a(t)
L. dlo. F
Q,+ Q. +n1p (t)+772q 30((1‘)
4@@&&%@0) (D

{EA(g—a(l)) —

EA —a(t)
) +n1le,(t)+nqum,(Z) F, —
g 3 3
4ﬂmme*%Lgn 2)

XA F L Fy HEEER YN a b AbN 22 4 1 sh 5k 77
N E by B0 22 2 1) PR A i, GPas A Sy 1 48 4 Il
Blomm® ;g HESINEE , m/s" 50 HRTH RGBT
BHE], ssa (O MIRTF RGBT N E  m/s" 5 Q, M
A AE N Qua N IRETH AT  Neny o NI
45 RUEIAREL: pog AR T 4R LR 4R 0 B BT A
kg/m;L,(0), Ly () R EEEEFE D) A a, b MR T+
U smis Lo, (2) 5 Loy (0 N EEEEE VI 45 au b #51]
BHREAMNKE . m,

R B8 e P A B J88 1 s 1%y B 2 200 R R A )
Ra, b b9 22 48 2k i E B I X (3D

5<exp(/101> (3
Fb

e g R A 22 2 5 R R AT ) ) JEE 4 TR B s o R A
22 B AR R AT L B A rad,

3 (3) & A Wi 7 - 2 4 R AR A T R o b 1 & 4
1 — A~ S
1.2 RAZGGEEREAKAH T

ST AR I A BT e A A AT
AR R Hoh IR T TR T, ik
WA 5. IR Hew X I (1 3 2 48 R 4 41
TR BT R G S HO R 1, 0 o R i
frnge i 2 i,

2 AERBZmE
S

ERHHE&THRAZREHE

2.1 RE BB Amik B AR w4

J Bl P i 2 BR TR DL B REE S s
JE P £ e AT L 2O IR SRE L = AR MBI
i R P 2. DU R LA X R T R G AR
SR A5 5 Sl A ] 2 An 18] 3 B A



2019 F % 4

BHERF . 2 S RBEBRIZAL BN T XNAR .

15

B RE Rl LR an ® 4 i,

#1 Ry XEHETIRESEH
Table 1 Parameters of main shaft hoisting system of
a mining area
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Fig. 2 Acceleration and speed running curves of main shaft

hoisting system in a mining area
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Fig.3 Start acceleration control curves
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Fig.4 Start speed control curves
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Dynamic tension of wire rope under rectangle

acceleration control curve
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Fig. 6 Dynamic tension of wire rope under parabolic

acceleration control curve
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Fig. 7 Dynamic tension of wire rope under sinusoidal

acceleration control curve
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Fig. 8 Dynamic tension of wire rope under triangle

acceleration control curve
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Fig. 9 Dynamic tension of wire rope under trapezoidal

acceleration control curve
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each start acceleration control curves
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wire rope and the acceleration time in the first step
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