
Raw Material Category

RAW MATERIAL CATEGORY



RAW MATERIAL CATEGORY

Electrographite Materials  

 

The most important raw materials are amorphous carbons like retort coke 

and petroleum coke, bonded with pitch or resin. 

  

This class of material is the most widely used and the various brush grades 

are identified with letters such as -EG-, -N-, -SA-, -DE-, -TA-. With 

Electrographite materials the carbon is converted into graphite by heat 

treatment at a temperature in the order of 2500 °C. Electrographite material 

has the characteristic high thermal and electrical conductivity of graphite and 

is additionally very resistant to burning. Consequently electrographite 

materials are capable of carrying heavy loads.  

As a result of the especially high processing temperatures, electrographite 

grades are generally of high purity, causing minimal collector wear. A number 

of these grades are produced with a particularly porous structure which 

improves current collection stability and commutating abilities at the higher 

surface speeds. Electrographite materials via the use of selected 

impregnations, can be tailored to suit various environmental and operating 

conditions. These materials are suited to industrial, traction and mining 

applications.  

 

Resin-bonded brushes 

This class of materials is determined by the letter -IM-, -RB- .                                   
In principle, the raw material is graphite, bonded with resin, which is pressed 
and heat treated in a special process. The advantage of special graphite 
brushes is their high contact drop and high internal resistance. They also have 
good oxidation resistance. These properties are very valuable for machines 
with high commutating requirements. It is to its disadvantage that the high 
contact resistance causes high electrical loss due to circulating current. This 
might lead to destruction of the resin bond. Therefore, the main field of 
application for special graphite brushes covers all machines with high 
commutating requirements, but with relatively low brush current. These are 
three-phase commutator motors and small machines with mica undercut. Due 
to their low elasticity, special graphite brushes are normally used only up to 35 
m/sec. 
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Hard carbon brushes 

This class of materials is determined by the letter –C4-.                                                      
The most important raw materials are amorphous carbons like retort coke and 
petroleum coke, bonded with pitch or resin, the raw materials are pressed and 
kilned at temperatures up to 1200º C. 

The kilning process carbonises the binder and a relatively hard carbon is 
produced with much better polishing qualities than electrographite grades. 
Therefore, hard carbon brushes are mostly used on small machines with flush 
mica which require strongly polishing brushes. The permissible electrical and 
thermal load for hard carbon brushes is rather low and their elasticity limits 
their use to machines with peripheral speeds of up to 20 m/sec. 

Carbon-graphite brushes 
 
This class of materials is determined by the letter -A-, -B-, -C-, -PM-
Electrographite, the most important raw material, and the binder pitch or resin 
are pressed and heat-treated similarly to hard carbon. The principle field of 
application for carbon graphite brushes is, therefore, intermediate between 
those of electrographitic and hard carbon brushes. Their polishing properties 
are better; their electrical carrying capacity is lower than in the case of 
electrographitic brushes. Carbon graphite brushes are also characterized by 
outstanding commutating abilities as a result of their high contact drop. They 
are used on machines where electrographitic brushes cannot be used due to 
their low polishing ability, and where hard carbon brushes are unsuitable 
because of their lower commutating properties. Carbon graphite brushes are 
mainly used on F.H.P. motors with mica undercut and on small thyristor fed 
DC machines. 

Silver Graphite 

This class of materials is determined by the letter -SM-, -GS-.                           
Silver graphite materials are mainly used on tacho-generators or for 
measuring purposes, or on ships earthling applications. 
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Metal graphite brushes 

Raw materials are metal graphite mixtures which are processed on a 

powdered metal basis. The metal most frequently used is electrolytic copper. 

For certain applications also silver, tin, lead and other metal powders are 

used. 

This class of material are identified with letters such -CM-, -GM-. Metal 

powder and graphite are mixed, melded and then subjected to a heating 

process. The metal powder is used to produce metal or copper materials , 

whilst silver is employed to produce silver graphite materials.  

A combination of good sliding ability of the graphite and the high conductivity 

of the metal is achieved,  which is suited to machines with high electrical load 

on the brushes, combined with limited commutating demands, like slip-rings 

and low voltage machines. 

Owing to their low elasticity, metal graphite brushes can only be used at 

peripheral speeds up to approximately 30 m/sec. 

Natural Graphite Materials  

This class of material are identified with letters such as -634-  Natural graphite 
is mixed with pitch or resin, melded, and then subjected to a heating process. 
Suited for low load and high speed these materials are mainly used on turbo 
alternator slip-rings within the power generation industry.  
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