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Problem Definition and Contribution Method

Goal: Monitoring the cutting tool performance during high speed milling of Ti-6Al-4V alloy 1s a critical HDP-HSMM Architecture:
factor since titanium alloy 1s a typically difficult-to-cut material, besides the quality of the end-product and y—’@
productivity rate are highly dependent on the functional state of the tool.
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S$3400 20.0kV 9.6mm x230 SE ' 200U $3400 20.0kV 10.2mm x170 SE 300um e HDP-HSMM based method consists of two Steps:
Key Contributions: A flexible tool wear state r ecognition method based on HDP-HSMM that HSMM parameters are Sampled 1n a Dirichlet pro-
e provides a powerful framework for inferring arbitrarily large state complexity from data. cess! first, then the Gibbs sampling algorithm? is
e does not restrict state duration distributions to a geometric form. used during sampling loop to get all potential vari-
e presents an efficient sampling inference method: weak-limit approximate sampler. ables.
e achieves higher prediction accuracy than other published methods and promising results in detecting the

severe wear state.

Experiment setup

The machining parameters
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Time domain

Mean Mean-F,, Mean-F , Mean-F, u=E(|x,|)
Root mean square (RMS) RMS-F,, RMS-F,, RMS-F, Xpys—E(x?) 12

Standard deviation (Std) Std-F_, Std-Fy, Std-F, Xo. i~ {E[(Jx;|-1#)*] } 12

Maximum (max) Max-temp Xprax—Max(|x;|)

Time-frequency domain (6-layer wavelet decomposition)

Amplifier
DynoWave [l | E“ergf 6;“5“‘; ZH;SE‘Z§ERM) ERM-E,, ERM-F,, ERM-F, Xz~ E(x?)/sum(x?)
Dynamometer ~
4 Kurtosis mean (KM) X ~E[((x-E(x))/
(Std(x))*)*]-3

(1250~2500Hz)
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Results Testing dataset visualization
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