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Fig.1 Load measuring points of the working device
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Fig.2 Load measuring equipments
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Fig.3 Bulk material loading test
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Fig.4 Comparison diagram of load pretreatment
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Tab.1 The mean change of sample data

TH W/ | TR ME/ | TR B/

J¥ 5 kN J¥ 5 kN J¥ 5 kN
1 51.89 9 51.37 17 45.17
2 49.07 10 44.78 18 46.48
3 51.85 11 45. 48 19 46. 51
4 48. 14 12 47.73 20 54.52
5 44. 61 13 54.65 21 55.13
6 50. 94 14 51.53 22 49.07
7 45.76 15 46. 36 23 48.33
8 46. 82 16 48.21 24 50. 56
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Tab.2 The mean change of data with a different

number of sample

T WfE/ | TR BE/ | TR HE/

A% kN A% kN A% kN
1 51.89 9 48.93 17 48.49
2 50. 48 10 48.52 18 48.38
3 50. 94 11 48.25 19 48.28
4 50. 24 12 48.20 20 48.59
5 49.11 13 48.69 21 48.91
6 49.41 14 48.90 22 48.92
7 48.89 15 48.73 23 48.72
8 48. 64 16 48.70 24 48.83
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Fig.5 Flow dagram of sample length calculation
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Fig.6 Relationship between sample and iteration
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Fig.7 The results of trend line method
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Fig.8 The result of rain flow counting method
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Fig.9 Probability graph of mean distribution
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Fig.10 Mean frequency histogram & distribution fitting
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Fig.11 Amplitude frequency histogram and
distribution fitting
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Fig.12 The relationship between the distribution

parameters and the sample length
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Study on Method for Determining Load Sample Length of the Loader Working Device

WAN Yipin, SONG Xuding, CHEN Lele

(Key Laboratory of Road Construction Technology and Equipment, Ministry of Education, Chang’ an University, Xi’ an 710064,
China)

Abstract; The load measuring system of the loader working device was constructed and the pin-shaft pretreat-
ment load was used as the sample data. The sample length determination method based on central limit theo-
rem was proposed, and the influence of sample length variation on the parameters of load mean amplitude dis-
tribution model was discussed. The results showed that the proposed method could avoid the data saturation of
the spectral density method and the dependence of the trend line fitting method on the model. When the confi-
dence level was 0. 95 and the statistical error was 0. 05, the critical sample number was 48. The estimated pa-
rameters of the distribution model had obvious fluctuation when the number of samples was lower than the criti-
cal value. It tends to be stable when the sample number was higher than the critical value. This method had
the advantages of high reliability, low test cost and small workload, which could provide an important refer-
ence for load measuring of the loader working device.

Key words: loader; load measuring; central limit theorem; sample length



