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Measurement of Relay Vibration and Its Applications

By Kaoru Nishiguchi
Totsuka Works, Hitachi, Ltd.

Abstract

The relay normally functions to break or make electric contact in response
to a signal from input power. But there are cases where the relay effects this
function without any signal from imput, due in many cases to the rebound of
movable parts. This Injurious error in relay operation, termed ‘‘chatter’’, should
be prevented by any means.

The writer introduces herein a method of measuring out the relation between
the chatter and the rebound of each movable part of the relay. This method
employs a photocell system and is improved in some ways on the preceding
methods. In principle, the change in the amount of light which is proportionate
to the width of vibration is amplified and visualized on a Braun tube as a still
image. On this image in wave form can be superposed freely several other
factors such as current-voltage wave form, time scale, etc.

By means of this device, the writer measured the relation between the re-
bound of parts of the relays in actual use and the period in which chatters occur.
As a result, he found that the cause of chatter was clearly divided into two ; one
which is caused by the rebound of armature and the other derived from contact
spring. This distinction was proved correct later by the fact that by attaching
a damper on the contact spring the chatter in this part was eliminated.

Further, it was also proved possible by the use of this device to separate
the operating time of relay in magnetic section and mechanical rebound section.

In this type of analysis, the user can observe the change of vibration under
varied conditions which is made visible on a Braun tube. This directly indicates
the point where improvement iS necessary.

This device i1s fitted for the measurement of vibrations whose width is only
0.0l mm and such a small part as of 0.3xX1 mm?. Such capacity of this device
the writer believes ensures it a wide field of application not necessarily restricted
to relays or similar small instruments but extendible to almost any sort of
machines. | |
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Fig.1. Block Diagram of the Instruments

Used in Measuring Relay Vibration
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Fig.2. Calibration of Amplitude
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Fig.5. Phase Difference in Armature Vibration and Input Electric Current
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