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1- Driver and drive of electric motors

2- Power pack and hydraulic source

3- Control and data acquisition unit

4-  Aggregate tank

5- Screw conveyor

6- Flywheel drive electric moto

7- Frame (installation of 2 hydraulic jacks)
8- Cutter disk location

9- Flywheel and gearbox
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Tunnel boring machine (TBM) Summary

Disc cutter The cutting disc is one of the main components in the TBM in hard rock;
Abrasivity the disc cutter wear is investigated by considering the effect of operating
Wear test parameters in order to increase the disc life and machine efficiency in

Operating parameters this study. The key parameters affecting the cutting disc wear are rock

strength, rock abrasiveness, the normal force (the trust force), rolling

force, and the exact rotation speed of the disc (rpm), which have been
investigated. Finally, the effect of operating parameters on cutting disc wear is estimated using a full-scale
cutting disc test.

Introduction

Disc cutter is one of the main components of the TBM machine in hard rock; Therefore, the wear of the cutting
disc in tunneling with a TBM machine has a major effect on the performance of the boring machine, its
productivity, and tunneling costs. Investigating the wear of the disc cutter, especially considering the effect of
the operating parameters, has turned the disc consumption prediction into a difficult task. The main goal of
this research is to investigate the effect of operational parameters on the wear of TBM disc cutters.

Methodology and Approaches

In order to investigate the phenomenon of wear and to predict the wear of cutting tools, index laboratory tests
have been developed. By examining a theoretical relationship presented about disc cutter wear in this research,
it has been determined that the two important factors of normal force and rolling force play a significant role
in the calculation of disc wear. On the other hand, the results of the modified test on the full test are given,
which show that with the changes in the applied load on the test pin, the wear of its tip also changes.

Therefore, one method to accurately examine cutting disc wear is to use laboratory methods, which make
assessments more realistic by bringing the test closer to full scale. So, to investigate the effect of operating
parameters on the wear behavior of the disc cutter, a full-scale test device was designed and manufactured by
Tunnelsaz Machine Company. Interesting results have been presented by conducting rock-cutting simulation
experiments and wear measurements on double-tip and single-tip disc cutters in the same laboratory
conditions. In these tests, operating parameters such as the vertical force on the disc in both single-tip and
double-tip types of discs, were equal to 80 KN and the rolling force was 8 KN.

Results and Conclusions

The results of the tests show that the wear of single-tip discs is almost twice the wear of double-tip discs. This
is due to the double force applied to the tip of a single-tip disc compared to double-tip discs. Therefore,
according to these tests, the effect of operational parameters on the wear of the cutting disc has been clearly
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determined
It can be concluded that in the investigation of the factors affecting the performance of the TBM machineg,

three factors are in-situ rock mass properties, the characteristics of the machine, and the operating machines.
Also, the operating parameters are one of the factors affecting the wear of the cutting disc..
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