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Abstract: Aiming at the problems of real-time state changes and difficult to control assembly quality
in the overfill assembly processes, an intelligent early warning method of overfill assembly quality was pro-
posed based on twin data, considering the relationship between press-fit force and displacement, which
were the two key parameters reflecting the assembly quality. A comprehensive analysis of the actual assem-
bly processes was carried out, and the framework of the overfill assembly quality intelligent warning system
was constructed. A local outlier detection algorithm was designed based on the weighted fusion of area den-
sity and information entropy by combining twin data; the mathematical model of the overfill assembly pro-
cesses between the press force and displacement was established by analyzing the changes of press force and
the changes of displacement in the assembly processes as well as the relationship of the two by applying the
method of linear fitting. The reasonable press-fit force corresponding to each displacement value x in the as-
sembly processes was determined; and the mathematical model between press-fit force F' and displacement
was established by applying linear fitting method. The results show that the proposed method may deter-
mine a more accurate quality control range and improve the passing rate of the interference assembly qual-
ity. The method has important reference significance for the realization of abnormality monitoring and qual-
ity control in the interference assembly processes.
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Fig.1 A Framework for intelligent early warning of interference fit quality based on twin data
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Fig.4 Schematic diagram of a planetary gearbox
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x5 REEIBRINEE
Tab.5 Data before outliers were removed
{3 # x/mm JE2e 1 BMH oy FRifEZE o ppt20 tp—20 tp 30 tp— 30
0 0.0 0.0 0.0 0.0 0.0 0.0
1 1487.9 148.1 1784.1 1191.8 1932.2 1043.7
2 3010.9 389.8 3790.6 2231.3 4180.4 1841.5
3 4531.6 487.9 5507.4 3555.8 5995.3 3067.9
4 5951.2 681.4 7313.9 4588.4 7995.3 3907.1
5 7506.4 982.7 9471.8 5541.0 10454.5 4558.3
11 16 431.7 1999.8 20431.2 12432.1 22 431.0 10 432.3
12 18022.1 2047.8 22117.8 13926.5 24 165.6 11878.7
x6 REEIBRENERE
Tab.6 Data after outliers have been removed
. w o I PRAE T RRAE
i %% x/mm JE2 1M bRt o
pt20 pt30 n—20 pt3o
0 0.0 0.0 0.0 0.0 0.0 0.0
1 1473.5 143.7 1760.8 1904.5 1186.2 1042.5
2 2998.3 370.8 3740.0 4110.8 2256.6 1885.8
3 44845 457.7 5400.0 5857.5 3569.2 3111.5
4 5911.8 615. 3 7142.3 7757.6 4681.2 4065.9
5 7470.4 925.9 9322.2 10248.1 5618.5 4692.6
11 16197.2 1953.0 20103.1 22 056.1 12 291.2 10 338.3
12 17 914.3 17 70.0 21 454.4 23 224.4 14 374.2 12 604.1
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Fig.8 Comparison of press-fitting force - displacement

curves before and after outlier removal
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Fig.9 Comparison of traditional quality control

methods and the Bollinger bands method
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