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Vibration Study of Traction System of Large Load Freight Elevator
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Abstract;In order to investigate the nonlinear time-varying vibration problem of large load freight elevator traction
system, a nonlinear dynamics model for the freight elevator traction system was constructed. The time-varying stiffness of
steel wire rope, guideway bracket system and the stiffness of load-bearing beam were taken into account comprehensively
in the established model, and the factors with less influence on the dynamics were simplified; the Runge-Kutta method
was applied to solve and the experimental verification was carried out. The influence of guideway brackets with different
density of guideway brackets on the car vibration of the car was analyzed; the influence of stacking and falling cargo on
the strength of the traction system was analyzed. The results show that the measured maximum vibration acceleration
matches well with the simulation analysis data, and the maximum acceleration error is less than 10% , which verifies the
accuracy of the simplified model ; the maximum stress value of the freight elevator rises to 130 MPa with the increase of
the operating height, and the safety coefficient gradually decreases to 5.9 with the increase of height, which is much
smaller than the minimum safety coefficient of 20. 94 for the traction rope. The proposed method can better reflect the
vibration characteristics of the traction system freight elevator.

Keywords : vibration ; traction system ; nonlinear ; variable stiffness ; Runge-Kutta method
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Figure 2 Guide rail variable stiffness model
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Figure 5 Simulation flow chart of traction system

2 REFTEHRI RAIRNEEKF
2.1 MATLAB hE &R S HiGF

AR PR ZH $2 H Y A B B 5 | R GERY iR Sh S
® 7E MATLAB v {di ] DU B Runge-Kutta 1 %% 5 72 ¢
BT RS G | RE R B, SR RGIR
GRS RS2 B AR MEEA T A 53 5 ) & 1155
R B G RESBNE 1 PR,



[#A3R - i&it] B 8.5 KREBERBRSIRAIRDAR - 47 -
1 R3| ARSdk
Table 1 ~ Parameter table of traction system
2 B 22 SRR I WL FHLJE H L EaIb R A L) WL H B 477 A
Witk E,/GPa A A/mm? HEL N 3 FILZ IR Ly/m Bl my /t itk my/t
72,3017 68.33 6 0.15 10.0 1.0 8.0
HLB £ 2] i 7 SR FL(T140-1/B) RS S
Jii m/t my/t PP /GPa FRABESE [/mm? [A]#E A/m [A]#F s/m
7.5 10.0 200.0 2 370 3.0 1.2
. tq Ld
2.2 fHiRTR )rlUEIHJ lvdt:1.2mﬁ]ﬂ?t(,,,ﬁﬂf2vdt=1.2mﬂ
HL AR N B 5 | R AT ], 25 Hh i BRAR SR B i 0 @

—

FTMi g s 6 iR, tRMfEisfT
RIS, A RIS T T L, W] LAV A
A PR B L A R E AT RE B I B IR], 42 5 & M DL
RO, DU DT M L Bris 1T i 4k, BELEE M R 46

77 FCIR I P R 5 EE pR BN

S TBu b Rl

Trsm(*)o <t <4
8
a, =40,0 <1t <4 (12)
! w(12 - 1)
o n ( 1 ),0<t <4
1 wt
2(1 cos(4)),O\t<4
v=214<1t<8; (13)
1

2(1 —COS(W)),8$I$120

Aot AL, 550, R BOBINERE , m/s” 50 AR BB T
B, m/s,

W2z AL
L, = flvdto
ety 8, 3 BRI AT O E A I TR] I (1 1]

N g

IS LA L L B AT

L1

f vde,0 <t < 1y
0

L = (14)

ftdzvdt -1.2,t, <t <ty
Ay HWRHOE | DSPCCIBITREE 2 S8
SCERIRN BRI T 5 DL , R 2, D9 S HEANER 2 >80

SCRGBAT VR 3 AR SCIRE BRI E] .

Rty , LIIEZSHE

0.4
o 02
£
byl
w00
t§
=02
-0.4
0
B 18] /s
(2) InEE
1.0
0.8
E 06f
o,
W 0.4
#)
0.2+
0.0 1 1 | 1 |
0 2 4 6 8 10 12
T8 /s
(b) HFE

H6 WHEATH& A
Figure 6  Freight elevator operation curve
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Figure 8 Acceleration response diagram of

no-load upward vibration in Z direction
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no-load descending Z direction vibration
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Table 4 Cargo drop impact results
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0 767 83.1
3 767 99.4
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