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Disc-cutter Partial Wear

Partially worn cutters

Partial wear
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Research Methodology

Tunneling parameters change
with the occurrence of partial wear
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Experimental Study
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» Analyze changes in tunneling parameters

» Create a dataset for developing models

Partial-wear-ratio discrimination

> Multi-domain feature extraction

» Model for partial-wear-ratio discrimination
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Figure 1. Experiment and analysis, a) reduced-scale shield-test rig for experiments on partial wear, b)
experiment procedure and test groups, c) results and analysis: statistical features of thrust and torque, impact

of partial-wear depth
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Multi-domain feature extraction

(b)

Feature-correlation analysis
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Figure 2. Partial-wear-ratio discrimination method and validation, a) multi-domain feature spectrum: time-

109(Cyg)

and partial-wear ratio, c) partial-wear-ratio discrimination model
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b) relationship between multi-domain features



Perspectives and Research Priorities

Research Priorities:

» Experiments on normal disc cutters and disc cutters with a certain
proportion of partial wear and different partial-wear

» Variation in tunneling parameters

» Accurate method for discriminating disc-cutter partial-wear ratio

Abnormal disc cutter wear significantly increases tunneling torque and
thrust through altered rock-cutter interactions (rolling-to-sliding transitions)
and geometric profile changes. The partial-wear ratio exerts greater
Influence on parameter magnitudes than wear depth, with higher ratios
causing substantial torque/thrust increases while depth variations yield
minimal effects under constant ratios. Wear depth minimally affects cyclic
fluctuations, potentially improving stability through expanded contact areas.
Multidimensional feature analysis reveals linear/nonlinear correlations
between time-frequency/higher-order statistical features and wear
progression. The PRDM model outperforms conventional algorithms in
wear ratio discrimination, demonstrating robust accuracy across operational
conditions via ROC validation.





