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Tribological Performance of Electroless Ni Alloy Plated Stainless Steel Gears in High Vacuum
Akira Yoshida, Masahiro Fujii, Tomoki Harano* (*Anan National College of Technology)
VDI International Conference on Gears VDI-Berichte Nr. 1665, pp.967-979, March 2002

Spur gear test was carried out under non-lubricating condition in high vacuum of the order of 104
Pa at room temperature to investigate the wear and friction performances of electroless Ni alloy
platings. Three kinds of electroless Ni alloy platings; electroless Ni-P alloy plating, electroless Ni-B
alloy plating and electroless Ni-P-B alloy plating, and two kinds of composite platings; electroless
Ni-P alloy plating with PTFE particles and electroless Ni-P alloy plating with BN particles, were
employed. The influences of the composition and the dispersed self-lubricated particles in the
electroless Ni alloy platings on the tribological performance were examined. In addition the gear
test results were compared with the roller test results obtained under about the same maximum
Hertzian pressure.

Application of Wavelet Transform to Health Monitoring and Evaluation of Dynamic Characteristics
in Gear Sets

Akira Yoshida, Yuji Ohue* and Masanori Seki (*Kagawa University)

VDI International Conference on Gears VDI-Berichte Nr. 1665, pp.853-865, March 2002

This paper deals with a health monitoring and an evaluation of dynamic characteristics in gear
sets. The Wavelet Transform (WT) is a method for the time-frequency analysis. The dynamic
characteristics of both steel and sintered gears were measured using a power circulating gear
testing machine and were analyzed in a time-frequency domain by the continuos and discrete WTs.
Furthermore, the health monitoring of gear sets was carried out and the tooth surface failure by
pitting was diagnosed using the WTs. The vibration acceleration of the gear box could be divided to
two different behaviors above and below the tooth mesh frequency. A failed tooth could be found out
by the change of WT intensity of the vibration acceleration. It could be said that the continuous and
discrete wavelet transforms are a useful method for diagnosing the tooth failure and for evaluating
the gear dynamics.

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

Bulletin of The Marine Engineering Society in Japan, Vol.30, No.1, pp.43-48, March 2002

Wear resisting steel(WRS), with improved scuffing characteristics, was newly developed in order



to be applied 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 frictional 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 were
higher. The anti-scuffing characteristics of steel with Ni-P electroless plating were good. Part of
Ni-P electroless plating layer remained during the test period but the other part of plating layer
disappeared. On the other hand, the electrolyzed and sulfurizing layer which is effective for
running-in, disappeared in a short time, and the characteristics became that of base material.

As the result of observation of surface and cross section of specimen, the white layer on the
scuffing surface was found from 30 to 50um thickness. It seemed that the layer is a martensite
including supersaturatedly solidified carbon which is a part of cementite at the sub-surface
dissolved by thermal and mechanical energies.
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Evaluation of the Fatigue Life of a Sintered Machine Element under the Sliding/Rolling Contact
Condition based on Fracture Mechanics

Akira Yoshida, Yuji Ohue* and Hirosi Ishikawa* (*Kagawa University)

Journal of Strain Analysis for Engineering Design, Vol.37, No.4, pp.327-336, July 2002

In order to evaluate the surface durability of sintered machine elements, the fatigue lives of 28
kinds of sintered roller under a sliding/rolling contact condition were estimated using Paris's law
based on linear fracture mechanics. The fatigue tests were conducted using a two-Cylinder testing
machine. The stress intensity factor for the mode Il under the Herzian contact condition was
calculated using the finite element mode. The value of the stress intensity factor became larger as
the crack length became longer to the contact surface, and the value of the stress intensity factor
range was independent of the crack angle. It could be clarified that the fatigue lives of the sintered
rollers depneded on the pore diameter and the hardness. It was obvious that the pore distribution
has to be taken into consideration to estimate the fatigue lives of the sintered rollers more precisely.

Influence of Soft Surface Modification on Rolling Contact Fatigue Strength of Machine Element
Akira Yoshida, Masahiro Fujii
Tribology International, Vol.35, Issue 12, pp 837-847, December 2002



Various surface modification methods have been employed in order to improve the tribological
performance of machine elements. In this work, electroless Ni-P alloy plating and sulfurizing
treatments were employed, and the surface modified steel rollers and ball bearings were
fatigue-tested under a pure or free rolling contact condition. The fatigue lives of both rollers and
bearings were improved by these surface modifications. The contact pressure and subsurface
stresses of the surface modified rollers and bearings were analysed. The reason why the rolling
fatigue strengths of surface modified rollers and bearings were higher than those of the non-coated
ones would be due to the smaller contact pressure and the smaller subsurface stresses by the
smaller elasticity as well as the conformity of the plated layer.
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