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Research of vibration damping of floating rafts ‘or mobile wind lidars
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Abstract: In order to reduce the impact of vikratior -1 measurement accuracy and stability of a mobile wind lidar, a
vibration-damping floating raft was designed by referria; to the successful application of floating rafts in the field of ships. The
damping performance of mobile system was analyzed in the circulation of harmonic excitation by using multi-body dynamics
modeling method. The damping effects of dzmpers’ parameters were obtained. According to the dampers’ parameters and the
selected model, the peak value of passing r2ie after calculation avoided effectively excitation frequency during vehicles’
transportation. The values of passii 4 ru~ were less than 1 in effective frequency range. Meanwhile, the vibration range under the
action of shock after calculatiza w.sr” * beyond the effective range of damping. Experimental results were consistent with
theoretical requirements. By co.nporing the wind speed measured with a lidar and balloons under the vibration, the effect of
damping design on measaromet precision is proved. By comparing the locking frequency effect of lidar in the stable situation and
in the vibration sitvat v ¢ .eliability of damping design is further certified. The results show that the application of floating raft
damping is reaso.able and successful in mobile wind lidars.

Key wora. - lcscr technique ;mobile wind lidar;floating raft; multi-body dynamics modeling method ; vibration passing rate;

wind speed;frequescy locking
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Table 1 Vibration value statistics of a vehicle

up/down direction

left/right direction font/back direction

road speed/) ——— ———————————————— ———————— ==
condition  (km - h™') acceleration/ vibration acceleration/ vibration wer « leration/ vibration
g frequency/Hz g frequency, g frequency/Hz

well 55 2.8 2 ~50 1.5 ¢ ~507 0.7 8 ~50

well 55 2.0 2 ~50 1.3 8 ~50 0.5 8 ~50

abominable 30 2.4 2 ~50 1.4 f ~50 0.6 8 ~50

abominable 30 1.8 2 ~50 1.2 8 ~50 0.5 8 ~50
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Fig. 1 Structure layout of a mobile system
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Fig.4 Effect of damping absorber’ s stiffness of telescope
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Fig.5  Effect of damping absorber’ s stiffness of equipment
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Fig.6 Effect of vehicle’s damp
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Fig.7 Effect of damping absorber’ s damp of telescope
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Table 2 Parameters of mobile system

water cooling

telescope  dynamo  power supply machine cabinet
amount 1 2 1 1 1
weight/t 2.5 0.16 0.2 0.08 0.2

Table 3  Type and parameters of damping absorbers

style of vibration

beorb stiffness damping ratio amount
absorber
damping absorbers 1.24 x 10°N/m 0.4 4
of telescope
damping absorbers 5 0N 0.4 20

of equipments
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Fig.9 Passing rate of a mobile lidar
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Table 4 Displacement of damping absorber under shock action
tlescopedynamo PV M SO iy
7/mm 19 23.5 26.3 16.7 26.3
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Fig. 10  Displacement of damping absorber of telescope
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