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VERIFICATION AND IMPROVEMENT OF VIBRATION DURABILITY
OF HYDRAULIC OIL TANK IN EXCAVATOR
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Abstract The vibration of crawler excavator is worse than that of other wheeled machinery under walking and operating
conditions. As a typical thin plate box part, its hydraulic tank has complex dynamic characteristics and is easy to crack in bad
vibration conditions. In this paper, the reliability of the newly developed hydraulic oil tank is tested and verified by the random
vibration test technology based on the damage theory in frequency domain, the design defect of the sample is exposed, and the
failure analysis of the fuel tank is carried out by means of the combination of test and simulation. According to the failure reason,

an improved scheme for punching and concave treatment of the side of the fuel tank is put forward, and the finite element analysis

results show that the improved scheme is feasible and effective.
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Fig.2 Overall test flow
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Fig.6 Comprehensive damage spectrum
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Fig.7 Test spectrum solution and verification process
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Fig.9 Sample 1# random vibration test
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Fig.10  Crack at the solder toe of sample # 1 oil return seat
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Fig.11  Sample 1# random vibration test
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Fig.12  Crack at the rectangular weld of sample # 2
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Fig.13  Crack at the rectangular weld of sample # 3

2 RyoT R B

2.1 K¥HH

SHFEAAE i 1 B ) 3 R T AR AR B (A O iR
] 5 2#FE S A — 35, UL R A B i 2549 152 11T g
FETEIR L,

SRR FE TR 127 0 B, R S B s
TEOUE AL A 675 L 97K, It 0. 35 MPa 9%
J13Aar , SRR AR N T RS IE 2 A& 14 iR,

77724
38.862[192.45%
1.018 8e-9 Mi

(a) Bi 1z B

(a) Stress nephogram
K14 REHFAEE =K

Fig.14  Stress and deformation nephogram
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Fig.16  Punch concave improved tank structure
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