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Evaluation of Tribological Performance of Gears in High Vacuum

Tribological Properties of Sliding/Rolling Contact Machine Elements in High Vacuum

Tribology of High Functional Materials at High Temperature

Friction and Wear Characteristics of High Functional Materials Applied to Space and Air Crafts in
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Fatigue Strength and Dynamic Characteristics of Plasma Case-Hardened Sintered Gears
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Study on Surface Durability of Shot-Peened Rollers

*x ** 9




64 618

10000rpm
(C ) 64 619
860HV
Ni-P
Ni-P
SuUJ2
*x*k ( ))
(C ) 64 621

Ni-P

698

1041

1801

Ni-P
Ni-P

Ni-P

706 1998 2
1600
() > )
1048 1998 3
370HV
SuUJ2
Ni-P
** **kx (*( ) **
1807 1998 5



* ok (% () ** ()
64 622 2183 2190 1998 6

* ** (* ( ) *% ( ))
64 622 2191 2198 1998 6

3
* * *% (*( ) *% ( ))
64 626 3982 3988 1998 10

7.5 15 30mm
30mm
Pmax A

Hv Pmax/( A HV)

Rolling Contact Fatigue Strength of Electroless Ni-P Alloy Plated Steel Rollers

Akira Yoshida, Masahiro Fujii, Kenzo Miura*, and Tomoki Harano (*Mitsui Engineering &
Shipbuilding Co., Ltd.)

Proc. of the First Asia International Conference on Tribology, Vol.2, pp.465-470, October 1998

As a fundamental study of applying surface modification treatments to machine elements under
oil lubrication, Ni-P plated case-hardened steel rollers were fatigue-tested under pure rolling and
sliding-rolling contact conditions. Rolling contact fatigue and surface failure mode were elucidated.
In case of non-coated rollers the rolling contact fatigue strength under the pure rolling contact
condition was higher than that under the sliding-rolling contact condition. On the other hand in
case of Ni-P plated rollers, the fatigue strength under the pure rolling contact condition was almost
equal to that under the sliding-rolling contact condition. The failure mode of all rollers was spalling
caused by subsurface cracking. The fatigue strength of Ni-P plated roller was greater than that of



the non-coated roller and the friction coefficient of Ni-P plated rollers was smaller than that of
non-coated rollers.

The influence of the Young's modulus of a plated layer on the contact pressure and the shear
stress was examined with BEM (Boundary Element Method) analyses. The contact pressure and
the shear stress on subsurface of rollers covered with a plated layer were decreased by the decrease
of the Young's modulus of the plated layer.

The reasons why the fatigue strength of the Ni-P plated rollers were greater than that of the
non-coated rollers might be due to the smaller friction coefficient and the smaller shear stress on
subsurface.

A Study on Diagnosis of Tooth Surface Failure by Wavelet Transform of Dynamic Characteristics
Akira YOSHIDA, Yuji OHUE and Hiroshi ISHIKAWA* (*Kagawa University)
Proceedings of the 5th International Tribology Conference in Australia, pp.11-16 December, 1998.

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.

Scuffing Capacity of Electroless Ni-P Alloy Plated Rollers

(In Case of Wear Resisting Steel and High Chromium Bearing Steel Rollers)

Akira Yoshida, Masahiro Fujii, Kenzo Miura*, and Tomoki Harano (*Mitsui Engineering &
Shipbuilding Co., Ltd.)

Proceedings of the 5th International Tribology Conference in Australia, pp.335-340 December 1998

In order to investigate the influence of electroless Ni-P plating on scuffing of steel rollers, the
two-cylinder test was carried out under oil lubrication. The test rollers were made of a wear
resisting steel WRS and a high chromium bearing steel SUJ2. The WRS was newly developed for
the purpose of improving scuffing capacity and reducing wear. The scuffing capacity of the
electroless Ni-P plated rollers was compared with that of the non-coated rollers and was discussed
from the view point of the variation of the surface roughness. The scuffing capacity of the electroless
Ni-P plated rollers was hard to be affected by the specific sliding, so in the higher specific sliding
region the scuffing capacity was still high. The electroless Ni-P plating increased the scuffing
capacity of SUJ2 rollers, while the increase of the scuffing capacity of WRS rollers was slight.
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