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Abstract

The muon production target at the J-PARC MLF is rotating target to disperse radiation damage and heat load due to
proton beam injection. The target is installed in a vacuum beam duct, and the target is driven by a rotary drive
transmission system using a drive-line component. Data on the rotational torque and speed of the target are monitored,
and the interlock is introduced to stop the rotation and beam in case of an anomaly. However, even if an anomaly is
detected, it is difficult to replace or repair the target immediately in a high-radiation environment. Therefore, early
detection and identification of the location of the abnormality are more important. We have confirmed that the vibration
signal originating from the bearing of a rotary induction motor is included in the FFT analysis of the waveform data of
rotational torque and rotational speed. Since multiple bearings are used in the drive-line component, it was confirmed
that it is possible to identify the abnormal location of the bearing based on the difference in bearing frequency
components. In addition, these vibrations are caused not only by bearing deterioration but also by misalignment during
operation. We are currently designing a system introducing machine learning that enables cause estimation from
vibration patterns in waveform, and in the future we plan to construct and operate a real-time hazard prediction system.
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Figure 2: Drive-line compornents.
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Table 1: Frequency of Bearing
Inner- Inner- Outor- Target-
Shaft 1 | Shaft 2 Rotor Shaft
F. [Hz] 0.055 0.1 0.15 0.096
Fg [Hz] 0.155 0.59 0.995 0.508
F,4 [Hz] 1.36 1.35 1.996 0.77
F,.; [Hz] 0.39 0.90 1.534 1.23
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Figure 3: FFT Spectrogram of bearing frequency.
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Figure 4: Cosine similarity of cluster model.
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Table 2: Torque of Cluster Number

Cluster No. No.0 | No.l No.4 | No.5

Torque 6.27 6.32 5.68 6.45
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Figure 5(a): FFT spectra of Cluster No.0.
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Figure 5(b): FFT spectra of Cluster No.1.
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Figure 5(c): FFT spectra of Cluster No.4.
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Figure 5(d): FFT spectra of Cluster No.5.
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