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Diagnosis of Tooth Surface Failure by Wavelet Transform of Dynamic Characteristics
Akira Yoshida, Yuji Ohue* & Hiroshi Ishikawa* (*Kagawa University)
Tribology International, Vol.33, 2000, pp.273-279, March/April 2000

This paper deals with a diagnosis of the tooth surface failure by the wavelet transform. A gear
fatigue test was performed and the dynamic characteristics were analyzed in a time-frequency
domain using the wavelet transform. The vibration acceleration of the gear box and the tooth root
strain were measured and the tooth surfaces were observed during the fatigue test. The test gear
had some tooth profile error due to the pressure angle before the fatigue test. At the initial stage of
the fatigue test, this profile error closed to zero by moderate wear. Therefore, the wavelet intensity
at each harmonic frequency of the tooth mesh frequency was considerably decreased at the initial
stage of the fatigue test. A tooth surface of the gear was damaged by spalling failure with the
progress of the fatigue test. The wavelet intensity at each harmonic frequency showed a high value
when the spalled gear tooth meshed. It could be understood that a failed tooth can be diagnosed by
this analysis when one tooth failed. However, in the case of adjoining plural failed teeth, it was
difficult to diagnose each failed tooth.

New Evaluation Method on Gear Dynamics Using Continuous and Discrete Wavelet Transforms
Yuji Ohue* & Akira Yoshida (*Kagawa University)

Proceedings of The 2000 ASME Design Engineering Technical Conferences & Computers and
Information in Engineering Conference, DETC2000/PTG-14433, 2000, pp.1-8, September 2000



The aim of this study is to propose a new evaluation method of gear dynamics using continuos and
discrete wavelet transforms. The Wavelet Transform (WT) is a method for the time-frequency
analysis of signals. In order to evaluate the difference in the gear dynamics due to the gear material,
the dynamic characteristics of gear were measured using a power circulating gear testing machine.
The gear dynamics were analyzed in a time-frequency domain by the continuos and discrete WTs.
The new evaluation method using the WTs proposed in this paper was very useful compared with
the conventional one to investigate the damping characteristic and the dynamic condition of the
gear equipment.

Scuffing Characteristics of Wear Resisting Steel and Steel with Surface Modification Treatment
Kenzo Miura*, Tetsuo Komoda**, Akira Yoshida, Masahiro Fujii (*MES Testing & Research Center,
**Mitsui Engineering & Shipbuilding)

Proceeding of the 6th International Symposium on Marine Engineering, ISME2000-TS-151,
pp.981-986, October 2000

Wear resisting steel(WRS),improved scuffing characteristics was newly developed in order to apply
to the frictional parts for machinary. The two rollers tests were carried out using the newly
developed WRS, steels with Ni-P electroless plating, and with electrolyzed and sulfurizing
treatment. Then the scuffing characteristics of these materials were discussed.

The anti-scuffing characteristics of WRS were very good and the friction coefficient was as small as
about (1/3) of SUJ2, a reference material. From the test results using WRS specimen of two kinds of
hardness, the anti-scuffing characteristics of specimen of which the hardness was low was higher.
The anti-scuffing characteristics of steel with Ni-P electroless plating were good. The part of Ni-P
electroless plating layer disappeared but the other part of plating layer remained during the test
period. The electrolyzed and sulfurizing layer, however, disappeared in a short time, and became
that of base material.

According to the cbservaticn results of surface and cross section of specimen, the white layer on the
scuffing surface existed at 30 to 50 um thickness. A part of cementite in the slide surface dissolved
by thermal energy, and it seemed the formed white layer was the martensite in which carbon
dissolved supersaturatedly.
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