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Development of Long Life Carbon Brush
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Long life carbon brushes have been demanded by miniaturization and higher power of motors and alternators. In this paper,

carbon brushes developed for alternators and fuel pumps are introduced. For alternators, the binder is improved through the

theory of graphite lubrication. The binder characteristically generates gas that is likely to be adsorbed by graphite. The life of

developed brush is about two times longer than conventional brushes. For fuel pump, the addition of special carbon decreases

the amount of sparks in the fuel. The developed brush has more than ten times the life of conventional brushes. Its effect is
considered to be due to the action of breaking the oil film between the brush and the commutator.

Key words : Carbon brush, Wear, Binder, Graphite, Commutator, Alternator, Fuel pump
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Covalent bond :
C Atoaic Cohesion of unsaturated electron
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Van der Waals force

6.69A

.Water molecule
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® Water molecule adsorption to
unsaturated electron portion
High temperature
/Low humidity
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Water molecule breakaway

Fig.1 Theory of graphite lubrication
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AG=AH—-TAS

AH : change of enthalpy (J/mol)
AS : change of entropy(J/mol)
T absolute temperature (K)

AH=V; (6: — 62 )%/RT (2)

Vi : molar volume of gas (cm®mol)
R gas required number
61 6, : solubility parameter (J/cm®)'”
AS=—R(NiIn 1 +NoVIng, ) eererereses (3)
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Fig.3 Dispersion force of gas occurring from
binder resin



Table 1 Composition and physical property of
developed brush

Developed Conventional
Cu wt%) 41 41
Binder resin Special phenol Phenol
Baking temperature Low High
Apparent density 2.45~2.70 2.7~3.0
Resistivity
(LQ-cm) 200 ~ 500 80 ~ 230
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Collar : slipring material

V=4m/s

Plate : brush material

Fig.4 Test piece evaluation method
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Fig.5 Output of wear amount
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Fig.6 Electrical and mechanical wear
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Fig.7 Spark evaluation method
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Fig.8 Output of wear evaluation
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