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Fig.1 Physical model of the elevator

Fig. 2 Virtual prototype modol of the elevator
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Fig. 3 The running velocity of elevator car
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Fig.4 The vertical running acceleration of elevator car

300.0

150.0 |

‘
J 0 I Uik o
W | A

T "l””"" MATYEYIMW L
-150.0 ’ L ‘

0.0

a/(mm *s?)

-300.0 L L L
1.00 6.75 12.50 18.25 24.00

t/s

(I TR o - Wl R = ) | BLY 1%

Fig. 5 The vertical vibration acceleration of elevator car
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Fig. 6 The horizontal vibration acceleration of elevator car
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Fig. 7 Elevator vertical vibration dynamics model
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Tab.1 The natural frequency in the vertical direction in dif-

ferent layers of the statio

e mIEE RRZE mEZE

1 2 1. 94 1.9
2 4.2 4.1 4

3 9.5 9.45 9.5
4 14.3  14.29 14.3
5 29.1 29.72 29.1
6 556.1 79.16 55

7 63.7 83.39 64.3
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Fig. 8 Elevator vibration spectrum in the vertical direction
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Tab.2 The 5th natural frequencies of elevator vertical vibration system changes with design variables
WHI MUK EARBRIEE /(N « mm ) 7150 14 300 21 450 28 200 A N
& 45 45 %A / Hz 16. 34 21. 81 26. 14 29. 62 13.28 0.448
AR 2R L PN RS /(N » mm ) 500 1 000 2 000 4 000 A N
[ A A 8/ Hz 29. 36 29. 62 30.08 30. 80 1.44 0. 047
IR NIE /(N » mm™") 800 2 400 5 000 10 000 A N
[ 45 39 % A8/ Hz 28. 81 29. 62 32.83 33 4.19 0.127
X AR SK BRI E /(N e mm™ D) 500 1 000 2 000 4000 A N
[i&] 7 45 228/ Hz 29. 35 29. 62 30. 10 30. 87 1.52 0. 049
kSR E B RRRIE /(N « mm ) 800 2 400 5 000 10 000 A N
& A 45 AE / Hz 29. 62 29. 62 29. 62 29. 63 0.01 0
AR b 2 4 Sk B NI EE /(N » mm 1) 500 1 000 2 000 4 000 A N
[ A 45 2 {H / Hz 29. 62 29. 62 29. 62 29. 62 0 0
o A0 b £ 2 S B NI BE /(N » mm 1) 500 1000 2 000 4000 A N
& 75 45 A8/ Hz 29. 62 29. 63 29. 64 29. 65 0.03 0. 001
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Tab. 3 The natural frequency of the elevator in the vertical

direction after optimization Hz
W % RS2 SRS Rz
1 1.9 1.92 1.9
2 .1 4.03 4
3 8.9 8. 88 8.9
4 10.9 10. 88 10.9
5 21.7 21. 81 21.7
6 53.8 78.96 54
7 63.7 83.39 64.3
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Fig. 9 Elevator horizontal vibration model
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Fig. 10  Elevator horizontal vibration model
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Fig. 11 Vibration spectrum elevator in the horizontal direction
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Tab.4 Impact of each factor on the horizontal elevator vibration acceleration

FHSMBEMPE/(N s mm D 100 200 400 800 A N
I BE B/ (mm s™%) 12.5 11.38 11.41 11.28 1.22 0.098
W HUE ERAEHIEE /(N « mm D) 7150 14 300 21 450 28 200 A N
JnEEEE/ (mm - s™%) 12.67 12.27 11.49 12.5 1.18 0.093
ISR R BN /(N » mm ) 800 1 000 1200 1 400 A N
SN A/ (mm + s 2) 11. 66 11.03 12.5 10. 72 1.78 0.142
R IENIE /(N « mm™ ") 800 1200 1600 2 400 A N
T B/ (mm « s~ %) 12.5 12. 46 12.5 12.5 0. 04 0.003
S ENIE/ (N« mm 1) 60 80 100 120 A N
JEE EE{E/ (mm « s™%) 10. 56 11.96 12.5 11.85 1.94 0.155
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Fig. 12 The running vertical acceleration after optimization
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