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Fatigue life analysis of fine-grained weld seam of excavator arm
based on measured load
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Abstract: To address the problem that fatigue failures of excavator movable arms mostly occured at the
weld joints, a fatigue life prediction model for refined welds was established and the fatigue life of
excavator movable arms was analyzed based on the measured loads. Based on the load inversion
technique, the hinge point load of the arm in stone and earthwork work condition was obtained, and the
finite element modeling of the movable arm weld part was refined, and the S—N curve of the weld

material and linear Miner damage theory were combined to predict the fatigue life of the movable arm

Wo#s B #A: 2023-03-22

EEWH: BHR ARG H (51875380)

FE—1EF: 08 B(1978-), &, RIEAZ. W5 m . 45 kikit. E-mail: xiongmin@usst.edu.cn

BIEMESE: THL(1965-), 2o, B, WMsim.: PUMARS CAE M ki%it. E-mail: dingxhsh021@126.com

SICAgs: RREL, AN, THRLL, . LTSI A IZ IR AL SRR A LR AR 55 A A AT ()], I TR AE R, 2024, 46(5): 502-
508.

Citation: XIONG Min, SHI Jinsong, DING Xiaohong, et al. Fatigue life analysis of fine-grained weld seam of excavator arm based on measured

load[J]. Journal of University of Shanghai for Science and Technology, 2024, 46(5): 502-508.


https://doi.org/10.13255/j.cnki.jusst.20230322001
mailto:xiongmin@usst.edu.cn
mailto:dingxhsh021@126.com

% 5

B M, SF. ST IO IHZ IR LS E RN AR S Y 57 A5 i AT 503

weld part in stone and earthwork work condition respectively. The fatigue life of the movable arm weld

area under rock and earthwork conditions was predicted by combining the S—N curve of the weld

material and linear Miner damage theory. The analysis shows that the minimum fatigue life of the weld

part in stone and earthwork work condition is 5.815 x10° and 1.160x10° times respectively, and the

analysis method can provide reference for the fatigue life analysis of the weld structure of the same type

of machinery.
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Fig.2 Flow chart of the fatigue life in the excavator movable
arm weld
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Fig.3 Finite element model of the movable arm
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Fig.4 Equivalent strain nephogram of the movable arm
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Fig.5 Arrangement of measuring points of strain gauge on the web of the movable arm
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Fig.7 Load time history of hinge point 1 of the lower movable arm in stone work condition
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Fig.8 Load time history of hinge point 1 of the lower movable arm in earthwork work condition
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Fig.10 Fatigue life cloud map of movable arm weld in stone work condition
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Fig.11 Fatigue life nephogram of movable arm weld in earthwork work condition
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