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Structure Design and Optimization of Lift Platform for Bottom Load

Optomechanical Module of Amplifier
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Abstract The structure design demands of lift platform used in certain environment are studied based on the
interface dimension of the bottom load optomechanical module of amplifier. The calculation model of the lift
platform is designed based on the equal strength beam theory. The stiffness formula of variable cross-section
platform structure is deduced, and the main structural parameters of the lift platform are calculated based on this
stiffness formula. The 3D model of the lift platform is built based on ANSYS software and the structural mechanics
analysis of the lift platform is carried out, then the rationality of the theoretical design parameters is verified by the
analysis results. On the premise of improving the safety factor, the 3D model of the platform is reconstructed with
ANSYS software and the stiffness redundancy analysis of the platform is carried out. For the sake of getting the
lightest quality of the lift platform, the main structural parameters of the lift platform are optimized by using the
global optimization tool of the ANSYS software. The optimization results are applied to the production of a vertical
lifting mechanism sample of a system.
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Table 1 Technical parameters of opto-mechanical module

Technical parameter

Length / /mm

Depth d /mm  Height A /mm Mass m /kg

Clearance § /mm Cleanliness /N

Value

890

500 2482 660

3 100
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Fig. 1 Schematic of (a) FAU spatial layout and (b) vertial lift machine
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Fig. 2 (a) Physical photo of LRU; schematic of (b) ideal lift and (¢) unideal lift; (d) structure parameters
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Fig. 3 Diagram of lifting platform interface and structure. (a) Front view; (b) platform view; (¢) top view
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Fig. 4 Calculation model of lift platform
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2) 79 mm,!/, 1 mm, =10 mm
(2) , 1 hp 58.3 mm;
(5 , THK BNF2005 ,
hy=258.3 mm, 67 mm,
ha ) 67 mm .
o . —y
g , ANSYS Workbench Design Modeler
5(a) )
3 ANSYS Workbench Mechanical
A , 5(b) o
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) ( ) 79 mm, 0.8 mm, (2> ,
( ) 100 mm, .
8.5 mm, ha 58.3 mm

max: 0.008

e — min: 0.8 ' —
5 (a) (b
Fig. 5 (a) Design model and (b) structure analysis of lift platform
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Fig. 6 (a) Design model and (b) structure analysis of lift platform while s=10
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Workbench Optimization Le-0 220 kg 176.5 kg,
f = 0.12 mm s 20% , ; 3 s
o o s
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Table 2 Design variants and their range of values , 7(a)
Design ha / hg / Ly / hy / ; 7(b) ,
variant mm mm mm mm 650 kg ,
RfoiEOf 90-120 30-35 70-75 62-100 0.119 mm, (6)
, 3 )
s
° 7(c) ) o
3 s 1 ,
3
Table 3 Candidate points of optimization design
Candidate point hay /mm hp /mm [, /mm h, /mm Mass /kg Deformation /mm
1 92.686 31.484 70.471 98.519 176.50 —0.11861
2 92.266 30.188 72.815 94.019 176.56 —0.11816
3 92.098 30.558 73.753 85.019 178.85 —0.11477

7 (a) ; (b)

3 (o)

Fig. 7 (a) Lift platform sample; (b) load test; (¢) installation experiment
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