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Mechanical Properties' Simulation Analysis of a Tower Slewing Platform

LI Liqun, HUANG Kai, XIANG Youhuan, LIU Hanbin
(Unit 63729, Taiyuan, 030031)

Abstract: To study the safety of a tower slewing platform structure, a three dimensional numerical model is established with
actual sizes and operating conditions. The structural force, pressure margin of hydraulic system with different wind loads, and the
influence of lift platforms' amount are researched which are concerned closely in use. In working condition, the maximum stress of
structure is 223.98MPa, and the structure safety factor is 1.58. The pressure margin of hydraulic system is calculated with the worst
wind direction and the maximum windward area. When the platform is opened with permitted wind speed, the hydraulic system
pressure can not be lower than 5.40MPa, and the pressure margin is 2.96. The structure safety factor is 1.35 when the number of lift
platforms is 9. According to the results of simulating calculation, the security of the slewing platform can be confirmed. The
simulating model can provide a reference for the slewing platform's application.

Keywords: numerical calculation; slewing platform; wind load; hydraulic system; bearing
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Fig.1 Finite element model of the slewing platform
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Tab.1 The calculation results in working condition

5 HTH T HE+3 2T & L HE+4 BT 6 L0
1 S5 RS T /mm 25.19 36.45 40.27
2 45 Ky B K3 1) 8 B /mm 23.00 31.06 33.04
3 LER RN /M Pa 145.94 197.16 223.98
4 AR 17 S 3 CEFRD/N 1248090 1509431 1593955
5 AR T 1) 3R JICR /N 1215282 1291448 1327563
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Tab.2 The slewing torque variation with 10m/s static wind load

A= PR 51 (1) 1B A% Ak /(N -m)
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Fig.7 The wind speed and time curve with 10m/s average wind
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Fig.8 The slewing counter torque and time curve with wind load
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Tab.3 The results of hydraulic system security and structural stress calculation with static wind load

& 10 frs.

jps | TR o e | PRGIRIOKRA | STAEEE | REMMGLN | STANEEN | TTANEEN | SRk
(ms™) - FEAEARL/(N-m) | AE/(N-m) | TAREH/N | WUEFE/3/MPa | 0 E /1/MPa J1/MPa
1 10 61.30 54490 7.45%10° 7.65%10° 2.99x10° 4.23 5.40 232.62
2 11 74.17 65933 9.02x10° 9.22x10° 3.60x10° 5.10 6.51 234.43
3 12 88.27 78466 1.07x10° 1.09x10° 4.26x10° 6.02 7.70 236.42
4 13 103.60 92089 1.26x10° 1.28x10° 5.00x10° 7.07 9.04 238.57
5 14 120.15 106801 1.46x10° 1.48x10° 5.78x10° 8.18 10.46 24091
6 15 137.93 122603 1.68x10° 1.70x10° 6.63%10° 9.38 11.99 243 .41
7 16 156.93 139495 1.91x10° 1.93x10° 7.54x10° 10.67 13.64 246.09
8 17 177.16 157477 2.15%x10° 2.17%10° 8.47x10° 12.00 15.33 248.94
9 17.5 187.73 166877 2.28x10° 2.30x10° 8.98x10° 12.70 16.25 250.43
10 18 198.61 176549 2.41x10° 2.43%10° 9.49x10° 13.43 17.17 251.96
11 19 221.29 196710 2.69%10° 2.71x10° 1.06x10° 14.98 19.15 255.15
12 20 245.20 217961 2.98x10° 3.00x10° 1.17x10° 16.58 21.20 258.52
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Fig.9 The pressure of hydraulic system curve with wind speed
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Fig.10 The structure maximum stress curve with wind speed
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Tab.4 The mechanical analysis results of additional lift platforms
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- T 10Ny | BB | (x10°h) | BB | (x10°N) | W% | (x10°h) | &
1 0 — 4 223.98 1.58 1.25 2.810 15.5 7.33 1.59 1.895 42 9.95
2 1 21.7 5 233.45 1.52 1.31 2.688 13.0 7.01 1.68 1.794 34 9.42
3 1 1.2 5 230.45 1.54 135 2.617 12.0 6.83 1.69 1.783 34 9.37
4 2 11.2/21.7 6 238.86 1.49 139 2.536 11.0 6.61 1.78 1.692 2.8 8.89
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