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Lifting Posture Calculation of Amplifier Optomechanical Module
Based on Matrix Displacement Method
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Abstract In order to gain the lifting posture parameters of optomechanical module of amplifier real-timely, we
research a method used to calculate the field installation lift attitude of optomechanical module by inputting the load
mass and lifting height simultaneously based on existing optomechanical module field installation device. The
structural mechanics model based on structure information of existing lift device and load information is simplified
reasonably and established to calculate the lifting posture parameters of optomechanical module in the method. In the
following, solution formula including two parameters namely load mass and lift height is derived under condition of
matrix displacement method adopted. The validity of the calculation formula of the amplifier optical module lifting
posture is verified through the software simulation and the attitude testing of the lifting platform of optomechanical
module of amplifier with laser tracker.
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Fig. 2 Mechanical structural model. (a) Simple diagram; (b) element diagram (0<<h<C1.517 m);
(¢) element diagram (1. 667 m<Ch<2. 655 m)
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Table 1 Information bill of structure elements
Element Node Orientation /(°)  Moment of inertia /(10 °m~ ')  Element length /m Area /(10 *m*)
(1) 1 2 90 2.865 h—0.025 1.90
1)~ 1 4 90 2.865 1.697 1. 90
@) 2 3 0 2,604 0. 645 12.5
(3) 2 4 90 2. 865 1.722—h 1. 90
(3)* 4 2 90 2.865 h—1.722 1. 90
(4) 4 7 0 2. 865 0.735 1. 90
(5) 4 5 90 2.865 1.138 1. 90
(5)* 2 5 90 2. 865 2.780—h 1. 90
(6) 5 6 0 2.865 0.735 1. 90
(7) 6 7 90 2. 865 1.138 1. 90
(8) 7 8 90 2. 865 1.697 1. 90

Note: h in the item with “ % ” satisfies: 1. 667 m<Ch <2. 655 m; h in the item without “ % ” satisfies;: 0. 02 m<<h<1.517 m.
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Fig. 4 Cloud graph of deflection strain. (a) h=0.775 m; (b) h=2.275 m; (¢) h=0.775 m
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