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Fig.1 Schematic diagram of installation of storage tank gate
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Fig.2 Schematic diagram of gate structure
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Fig.4 Schematic diagram of sealing mechanism of

forward seal
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Fig.5 Schematic of sealing mechanism of side seal
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Table 1 The corresponding relationship among rubber

hardness and material parameters

H C,,/MPa C,,/MPa E/MPa
70 0.739 0.185 5.542
75 0.944 0.236 7.080
80 1.252 0313 9.387
85 1.764 0.441 13.230
90 2.790 0.698 20.930
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Fig.6 Finite element analysis model of side seal
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Fig.10 Distribution of Von-Mises stress under different medium pressures
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Fig.16 Gate seal test device
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Table 3 Test results of gate sealing performance

e s WEES 20 minJGESME, FERE R/
B2
{E/MPa MPa MPa %
1 0.4 0.4 0 0
2 0.8 0.8 0 0
3 1.2 1.2 0 0
4 1.6 1.6 0 0
5 2.0 1.9 0.1 5
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Research on sealing characteristic of storage tank gate of cutter
changing robot for shield machine

YANG Mei', WANG Yu*,REN Yong’,ZHANG Shuaikun’, LIN Laikuang’, XIA Yimin®
(1. College of Civil Engineering, Central South University, Changsha 410075, China; 2. College of Mechanical and
Electrical Engineering, Central South University, Changsha 410083, China; 3. China Railway Construction
Heavy Industry Co. Ltd., Changsha 410100, China)

Abstract: [Purpose] In order to ensure the safe storage of the cutter changing robot in the storage cabin under
high-pressure environment, the sealing characteristics of the gate in the storage cabin were studied. [Methods]
By revealing the structural characteristics and sealing mechanism of a certain type of storage cabin gate, a
simulation analysis model of gate seals under the action of medium pressure was established. The stress
distribution under the action of medium pressure and the maximum contact stress value of each contact surface
were analyzed, and the influence of initial compression, fluid medium pressure, and material hardness on the
sealing performance of gate seals were explored. [Findings] The results showed that the initial compression and
material hardness had a great influence on the sealing performance of the seal in the medium pressure range of
0-2.0 MPa. Taking the maximum contact stress and the minimum Von-Mises stress of the seal as the
optimization objective, the response surface method was used to optimize the parameters of the seal. It was
obtained that the seal with Shore hardness of 8O0HA and initial compression of 1.0 mm could meet the sealing
requirements under the fluid pressure of 0-2.0 MPa. [Conclusions] Through the sealing performance test, it is
verified that the gate has good sealing performance under low pressure (0.6 MPa) and high pressure (1.2 MPa).
The research results can provide guidance for the selection of seals for the storage cabin gate of slurry shield
machine cutter changing robot.

Key words: shield machine; cutter changing robot; storage tank gate; sealing characteristic; response surface

method; optimal design
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