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Fig.1  Gear test rig and vibration measurement with Laser Doppler

Act

uator
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Fig.2 Active gear vibration reduction system:

PZT actuators drive gear body for rotational direction



Precision Machine Device Division

Precision Machine Elements Section

(Shigeki Matsumura Group)

(Research Field)

Experimental and Analytical investigation of gear vibration and establishment of design criteria for low vibration machinery.
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Fig.3 Centrifugal dynamic absorber for gear vibration reduction
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Fig.4 Windage loss reduction in a gearbox with self-pumping action

(Current Topics)

1) Detailed investigation of vibration response of a gear
system, low vibration design and vibration diagnosis
(S.Matsumura, H.Houjoh and K.Feng)

To reduce gear system vibration, the shaft vibration behaviors
are investigated experimentally with a Laser Doppler vibrometer
precisely (Fig.1). With these experimental and analytical studies,
we discuss about low vibration design of power transmission.

We proposed estimation method of mesh excitation and
frequency resopnse function with vibration measurement and
analysis results.

Also, we made clear that peculiar vibration components,
synchronous to the shaft rotation but asynchronous to the tooth
mesh frequency is caused by tooth surface deviation specific to a

grinding machine.

2) Active vibration reduction for power transmission
(S.Matsumura and H.Houjoh)
For further vibration reduction of machinery, using PZT
actuators driving transverse and rotational direction, availability of

active vibration reduction system of a gear pair is discussed (Fig.2).

3) Vibration reduction using centrifugal vibration absorber
(S.Matsumura, H.Houjoh and K .Feng)

Because pinion shaft of geared motor system is often cantilever
type, gear pair's bearing pattern becomes worse. Therefore,
improvement of tooth surface accuracy brings only little reduction
of vibration level.

We proposes application of centrifugal vibration absorber on

pinion shaft to reduce mesh component of vibration (Fig.3).

4 ) An Experimental Investigation on Windage Loss
Reduction in a Gearbox with Self-pumping Action
(K.Feng, S.Matsumura and H.Houjoh)

An experimental investigation aiming to reduce windage loss in

a gearbox is presented. The gear pair is operated like a gear pump

with a vent near the mesh approaching region (Fig.4).

Experiments show that the gearbox can reach a low air pressure

about -0.085MPa. Smaller clearances including the tooth tip

clearance and the side clearance lead to lower air pressure. We
also focus on the heat generation in the test rig and success to

reduce it.
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