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Development of High Reliable Resistor for Potentiometer

RN HGE R E

Masashi TOTOKAWA Haruhiko SUZUKI

In order to improve reliability of potentiometer, mechanism of output noise between sliding contact

and resistor is investigated. As a result of analysis, abrasion dust is proved to behave as insulation

because of the conductive carbon separation. Furthermore, adsorption of volatile from the compo-

nents of potentiometer is proved to increase stickiness of abrasion dust. Therefore, noise is output

when the contact brush gets over the abrasion dust.

On the basis of the mechanism, reduction of

abrasion dust amount and stickiness is found to effective to improve reliability of potentiometer.

Key words : Electric Equipment, Sensor, Wear/Potentiometer, Resistor, Noise Abrasion dust, Car-

bon, Resin, PFPE (Perfluoropolyether)
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Fig. 1 Schematic view of potentiometer
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Fig. 2 SEM micrograph of sliding track
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Fig. 3 TEM micrograph of sliding track section
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Table 1 Ascertained adsorbate on sliding track

Source Adsorbate

@ Oligomer

) @ Thermal Stabilizer A
Plastics

® Thermal Stabilizer B
@ Antioxidant

® Additive A

® Additive B

Rubber
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l Abrasion dust is generated. I

Abrasion dust behaves insulating material
because of carbon separation.

Abrasion dust sticks on sliding track
because of volatile adsorption.

Contact brush gets over the insulated dust
and then noise is generated.

Abrasion dust is piled up sliding track.

Noise increases.
{Contact resistivity increases. }

Fig. 5 Mechanism of the output noise abrasion
dust
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Fig. 6 Observation of the noise output
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Fig. 7 Schematic view of stickiness measurement
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Fig. 8 Influence of the adsorption on the stickiness
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Fig. 12 Effect of PFPE application on reduction of
abrasion dust stickiness
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Fig. 13 Reliability of potentiometer at 393K condi-
tion
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