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Fig.1 Finite element model of a hydraulic heavy-duty

manipulator
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Fig.2 Proxy model between connection stiffness and

structural frequency
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Tab.l1 Comparison of structural modal frequencies

considering the influence of gravity

R RE S TR E SRR

T LY
1 2.14 2.17 —1.38
2 5.49 5.47 0.37
3 11.10 11.17 —0.63
4 14.57 14.55 0.14
5 21.15 21.04 0.52
6 33.21 33.48 —0.81
7 37.82 37.78 0.11
8 40.74 40.30 1.09
9 60.54 60.29 0.41
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Tab.2 Comparison of model correction parameters

RHEIES 4L WIE1E & IEH AR R/ %%
2 BT HPER R/ MPa 1 000.0 148.39 —85.16
)2 BT L 0.30 0.11 —63.33
)2 B0/ (kgem ) 7.80x10° 1.28x10" 63.97
R4 2 1w W1/ (Nemm ) 100.0 2316.13 2216.13
RS y N/ (Nemm ') 100.0 3245.16 3145.16
%4 = R (Nemm ™) 100.0 3448.39 3348.39
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Tab.3 Comparison of model correction frequency

B EIETT BIEG
R vk F/Hz  f/Hz #&2E/%  f/Hz #E/%
1 4.90 4.33 —11.63 5.03 2.65
2 10.25 9.37 —8.59 9.78 —4.59
3 15.25 14.47 —o5.11 15.94 4.52
4 17.09 15.44 —9.65 16.60 —2.87
5 29.58 21.25 —28.16 30.34 2.57
6 40.42 37.12 —8.16 41.86 3.56
7 47.85 38.33 —19.90 47.34 —1.07
8 51.94 43.59 —16.08 50.17 —3.41
9 58.97 63.35 7.43 57.32 —2.80
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Tab.4 Comparison of structural stress prediction results

e E/  PiEE/MPa MR 22/ 2%
(VA MPa  BIEWT BIER BIER  BIER
S, 72.40  88.18  75.01  21.80 3.48
S, 76.25 8717  74.78 1432 —1.97
S, 62.24  67.24 6581  8.03 5.42
S, 58.19  67.27  63.73  15.60 8.69
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