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Study of Feasibility of Applying Parameter Monitoring
to Main Bearing Gearbox of Shield
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Abstract; In order to evaluate the energy transmit efficiency of main bearing gearbox of shield/TBM quantitatively, a
reference value E (efficiency of energy output) is calculated and defined theoretically based on 3 variables, i. e.,
torque, rotational speed and driving current of the cutting wheel. Its feasibility has been verified in the research practice
about prolonging the service life of shield/TBM. The parameter monitoring is carried out on working condition of shield/
TBM components such as main bearing gearbox. The E parameter is worth developing and popularizing.
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Fig. 1 Torque variation curve of cutterhead (S657)
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Fig. 2 Rotating speed variation curve of cutterhead (S657)
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Fig. 3 Electric current variation curve of main driving ( S657)
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Table 1 ~Mathematical statistics results of mechanical and electrical data taken from main bearing gearboxes of 2 shields
B JIFEARHE/ (MN - m) J] 4/ (v/min)) FIKE LR %
HAVHE R b2 AAEHE IR bRk 22 AARFHE R ik 22
S657 (IXH) 7.246 36 7.411 15 1.557 15 1.742 15 1.75267  0.192 118 60.233 7 60.980 8 9.534 3
S658 (X IX) 7.493 41 7.744 13 1.960 43 1.560 48 1.57191  0.189 787 66.179 6 66.723 8 8.529 4
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Table 2 Values of E" of main bearing gearboxes of 2 shields

TIEATFEY  T] AR

IR L3
& 1 HL B
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S657 (iRE) 7.246 36 1.742 15 60.233 7 0.209 59
S658 (X Lt) 7.493 41 1.560 48 66.179 6 0.176 69
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Fig. 4 Temperature variation curve of grease oil of shield S657
(tested)
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Temperature variation curve of grease oil of shield S658
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PrifEge/C RH/C B/ %
S657 (i) 36.54 4.33 -1.92 -5.0
S658 (%I LX) 38.46 4.21 0 0
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