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Structural Design and Analysis of Optical Load for Wire-Rope Shock Absorber
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Abstract: To reduce the effect of vibration on camera image quality during flight under heavy optical loads,
a new type of centripetal shock absorber was designed. In view of the shortcomings of traditional shock
absorbers, a design scheme for the centripetal structure is proposed that can effectively decouple the force.
By uniformly distributing the force along the ring on the lifting plate, collisions within the optical load were
effectively avoided. To test the vibration-damping effect of the centripetal structure, the optical load was
verified using a combination of tensile tests and finite element analysis. The results showed that under a load
of 120 kg, the maximum deformation of the entire structure was 3 mm, the maximum stress was 34.3 MPa,
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and the actual mode frequency was 9.81 Hz, which met the design requirements.
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Fig.3 Structural model of wire rope shock absorber
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Fig.4 Force versus displacement curves for different rope diameters
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Fig.7 Finite element model of shock absorber system
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Table 2 Material parameters

Elastic Poisson's

Materials Density/(kg/m?)
modulus/GPa ratio

Aluminium
71 0.33 2770

alloy

Stainless steel 193 0.31 7750
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Fig.9 First six order modal cloud diagrams with load
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Table 3 Modal analysis results of loaded structures

Natural o
Modal order Mode description
frequency/Hz
1 4.25 Rotate around X axis
Second order bending in the
2 4.25
XZ plane
3 9.81 Stretch along the Z axis
First order bending in XZ
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plane
5 37.37 Stretch along Y axis
6 37.38 Stretch along the X axis
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