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Table 1 First five order natural frequency and

damp ratio of structure

BB & A # % /He BB HL /%
1 15.99 4.45
2 25.81 4.45
3 56.87 4.45
4 91.47 1.79
5 140.38 2.56
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Fig.3 Analytical sketch of structure

dynamics modification
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Table 2 Table of modifying structure’ s mass
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Table 3 Natural frequency and damp ratio

of modified structure

S EY g & A 4 % /Hz FHLJE EL /%
1 0.05 0.01
2 23.16 4.37
3 56.87 4.45
4 91.47 1,79
5 140.38 2.57

W ¥R AM /kg W BB AM /kg
9 2.0 19 1.0
8 1.0 74 1.0
1.0 13 1.0
21 1.0 12 1.0
16 1.0 100 1.0
95 1.0 11 0.1
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Table 4 Table of modified structure’sstiffness

B hE £ H B¥ i AK N/m
10 96 10.0
10 17 10.0
18 9 10.0
9 8 10.0
7 21 10.0
16 19 10.0
19 74 10.0
13 12 10.0
13 100 10.0
12 95 10.0
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Investigation on Dynamic Structural Modification of
 Hydraulic Excavator Work Device

_ Yang Wei', Feng Peien?, Qin Datong'
(1. State Key Laboratory of Mechanical Transmission , Chongqing University, Chongqging 400044, China ;
2. State Key Laboratory of CAD & CG, Zhejiang University, Hangzhou 310027, China)

[Abstract] To improve dynamic performance’s optimization efficiency of hydraulic excavator’ s work device,
the dynamic modification simulation of the structure was investigated by dual modal space method based on
modal analysis. The results show that the mass modification remarkably influences the first and second order
natural frequency and damp ratio, and has little effect on high order modal frequency and damp ratio. The
stiffness modification influences the first five modal frequency and damp ratio remarkably; high order modal
frequency and damp ratio are sensitive to stiffness modification. The investigating results reveal the relationship
between modal parameter modification and dynamic characteristic of the structure, and lay the foundation for
improving overall quality of mechanical products.

[Key words] dual modal space method;model shape;hydraulic excavator; work device
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