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Two-steps weight-removing for dynamic balancing of micromotor rotor

based on discrete vector model

JIANG Dong, XUE Zimin, LU Zhenrong, LI Mengxuan, CHEN Weiyu, HANG Xiaochen
(School of Mechanical and Electronic Engineering, Nanjing Forestry University, Nanjing 210037, China)

Abstract: A milling unbalance correction method based on a discrete vector model is proposed to address the issue of poor perfor-
mance of traditional dynamic balancing methods when the initial unbalance of the micro motor rotor is large. A discrete vector mod-
el is established based on the parameters of the milling cutter and rotor, and the corresponding relationship between the equivalent
cutting mass and cutting depth under second time cutting is obtained by integrating the discrete points of the edge curve. By compar-
ing with the 3D model simulation data, it is verified that the deviation rate of the model is low. Experimental verification shows that
when the initial unbalance on one side of the rotor exceeds 100 mg, a total weight removal rate of over 90% can be achieved, and
the equivalent mass of the remaining unbalance on one side can be controlled below 10 mg. All rotors meet the G1 accuracy level.
This indicates that this proposed method can improve the dynamic balance accuracy of the micro motor rotor when the initial unbal-

ance of the micro motor rotor is large.
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Fig.1 Mechanical model of rotor unbalance
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Fig.2 The reason for raising the issue of two-steps balancing of the rotor
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Fig. 10 Relationship between cutting depth and correction quality of second time cutting
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Tab. 2 Initial cutting effect of discrete model rotor

LR TR WA AN it — WU L E S — WY H & A 1
s 25.38 mg,324°,0.57 mm N
e IE T A 113.26 mg, 268.24 ) 53.70 mg, 262.51
. 126.65 mg,2527,1.00 mm
) 66.73 mg.36°,0.89 mm )
A IETH B 70.23 mg,355.45 3 20.50 mg, 306.56
38.51 mg,324°,0.69 mm
‘ ] 116.07 mg,252°,1.00 mm )
FIETH A 136.82 mg,218.64 5 50.67 mg,221.1
) 92.13 mg,180°,1.00 mm
. 41.22 mg,108°,0.72 mm s
R IE T B 36.04 mg,96.71 i 7.20 mg,59.89
36.66 mg,36°,0.68 mm
s 74.51 mg,36°,0.94 mm i
A IE T A 102.65 mg,4.77 s 24.36 mg,18.85
5 87.10 mg,324",1.00 mm
) 31.23 mg.180°,0.63 mm )
B T B 93.14 mg,112.66 ) 35.97 mg,78.89
107.13 mg, 108°,1.00 mm
. . 122.11 mg,36°,1.00 mm .
FIE T A 116.98 mg,40.16 5 56.30 mg, 15.39
1 17.30 mg,108°,0.48 mm
. 40.16 mg,324°,0.71 mm A
#IEHE B 71.03 mg,10.82 3 19.61 mg, 357.85
41.09 mg,36°,0.72 mm
40.47 mg,108°,0.71 mm
REIETE A 71.94 mg, 134.95° ) 24.64 mg,98.74°
. 33.93 mg,1807,0.66 mm
] 130.04 mg,108°,1.00 mm )
#IET B 132.59 mg,122.96 57.72 mg,113.93

36.34 mg, 180°,0.68 mm
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Tab.3 Second time cutting effect of discrete model rotor

¥ i — R YTHI & AN i ZRPIHI A E SR T E A S AER/ Y
] 18.89 mg,334°,0.50 mm ]
K IE T A 53.70 mg,262.51 ) 5.92 mg,214.39 94.77
) 59.50 mg,2427,0.92 mm
i 5.45 mg,46°,0.27 mm i
& IETA B 20.50 mg, 306.56 . 6.36 mg,239.14 90.94
17.82 mg,3147,0.48 mm
N ] 48.97 mg,262°,0.84 mm )
IR A 50.67 mg,221.1 B 7.12mg,229.91 90.18
) 40.59 mg,170°,0.77 mm
N . 7.56 mg,118%,0.32 mm .
2 IE T B 7.20 mg,59.89 3 4.50 mg,221.95 87.51
17.54 mg,26%,0.48 mm
‘ . 20.53 mg,46°,0.52 mm s
K IE T A 24.36 mg, 18.85 B 9.36 mg, 308.13 90.88
3 17.43 mg,314°,0.51 mm
) . 35.24 mg,118°,0.72 mm .
S IETA B 35.97 mg,78.89 . 8.77 mg,278.50 90.58
22.42 mg,26°,0.54 mm
] 31.58 mg,314°,0.63 mm )
IR T A 56.30 mg,15.39 N 8.79 mg,2.51 92.49
A 56.84 mg,46°,0.90 mm
) i 11.72 mg,314°,0.4 mm .
& IE T B 19.61 mg, 357.85 3 1.55 mg,330.89 97.82
6.21 mg,46°,0.29 mm
\ ) 8.96 mg, 26°,0.35 mm )
K IE T A 24.64 mg,98.74 ) 8.42 mg,59.96 88.30
- 16.51 mg,118°,0.47 mm
) . 62.52 mg,98°,0.94 mm .
& IE T B 57.72 mg,113.93 7.03 mg,159.16 94.70

19.05 mg,190°,0.5 mm
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Fig. 11 Rotor unbalance and cutting reduction rate
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