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Specific Resistance 
 

 

R = (E x W x T) / (I x L) (English)        

R = (E x W x T x 10-3) / (I x L) (Metric)                            
 

Where R = the specific resistance in ohm-inches      
(micro ohm-meters) 
 
 

 E = voltage drop over length “L” 
 

  I = amps of current passed through the sample 
 

W = width of sample in inches (millimeters)                

 T = thickness on sample in inches (millimeters) 
 

 L = that portion of the length, in inches  
        (millimeters), over which the voltage 
         drop “E” is measured 
 

Apparent Density 
 

Abrasiveness 

 
 

2



3

Brush Grades Families 

 
Carbon Graphite Brushes 
 

 
Electrographitic Brushes 
 

 
 

 
 

Contents 
 

  Grade Selection
 

 
  Special Brush Types 

 
 

  Engineered Brush Grades 

 
 

  

 
 

Figure 1 

 

Page 
 

Graphite Brushes 

 
Metal Graphite Brushes 
 

Specific Resistance 
 

 

R = (E x W x T) / (I x L) (English)        

R = (E x W x T x 10-3) / (I x L) (Metric)                            
 

Where R = the specific resistance in ohm-inches      
(micro ohm-meters) 
 
 

 E = voltage drop over length “L” 
 

  I = amps of current passed through the sample 
 

W = width of sample in inches (millimeters)                

 T = thickness on sample in inches (millimeters) 
 

 L = that portion of the length, in inches  
        (millimeters), over which the voltage 
         drop “E” is measured 
 

Apparent Density 
 

Abrasiveness 

 
 

Grade Characteristic Definitions



4

 
Contact Drop 
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Maximum Speed 

Friction Coefficients 

Transverse Strength 

To calculate the current density you need to know or measure: 
the operating current in amps, the number of brushes and the 
brush thickness and width. Brush T x W = the cross sectional 
area. Brushes that contact the commutator at an angle do 
have more contact area than the product if their T x W, but it 
is usually not a significant difference so the easier to calculate 
cross sectional area is used.
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Pre-Radius Brushes 

Rubber Hardtop Brushes 
 

Surface Cleaning Brushes 

 

Surface Rounding Brushes 

 Electrographitic 
 

 
 

Brush 
Grade 

Spec. 
Res. 

-in. 
(µ -m) 

 
 

Dens. 
g/cm³ 

Trans. 
Strength 

lbf/in² 
(kgf/cm²) 

 
Con- 
tact 

Drop 

 
 

Fric-
tion 

Surface 
Speed 
ft/min 

(m/sec) 

Normal 
Current 
Density 

A/in² 
(A/cm²) 

 
Description and Application 

 
 

Recommended for: 

Engineered Brush Grades 

Pre-Radius Brushes 

Rubber Hardtop Brushes 
 

Surface Cleaning Brushes 

 

Surface Rounding Brushes 

 Electrographitic 
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Grade 
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-in. 
(µ -m) 

 
 

Dens. 
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tion 
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Speed 
ft/min 
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Normal 
Current 
Density 

A/in² 
(A/cm²) 

 
Description and Application 

 
 

Recommended for: 

Engineered Brush Grades 

Electrographitic (continued) 
 

 
 

Brush 
Grade 

Spec. 
Res. 

-in. 
(µ -m) 

 
 

Dens. 
g/cm³ 

Trans. 
Strength 

lbf/in² 
(kgf/cm²) 

 
Con- 
tact 

Drop 

 
 

Fric-
tion 

Surface 
Speed 
ft/min 

(m/sec) 

Normal 
Current 
Density 

A/in² 
(A/cm²) 

 
Description and Application 

 
 

Recommended for: 

Engineered Brush Grades

Morgan Advanced Materials manufactures a full line of rubber 
hardtop brushes, also known as pads, designed to soften the 
impact from a rough commutator, giving longer brush life and 
reducing brush breakage. However, rubber hard top brushes 
are not a “cure-all” solution. For more information on rubber 
hard top brushes, refer to the technical data sheet on Rubber 
Hardtop Brush Applications.
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Pre-Radius Brushes 

Rubber Hardtop Brushes 
 

Surface Cleaning Brushes 

 

Surface Rounding Brushes 

 Electrographitic 
 

 
 

Brush 
Grade 

Spec. 
Res. 

-in. 
(µ -m) 

 
 

Dens. 
g/cm³ 

Trans. 
Strength 

lbf/in² 
(kgf/cm²) 

 
Con- 
tact 

Drop 

 
 

Fric-
tion 

Surface 
Speed 
ft/min 

(m/sec) 

Normal 
Current 
Density 

A/in² 
(A/cm²) 

 
Description and Application 

 
 

Recommended for: 

Engineered Brush Grades 

Pre-Radius Brushes 

Rubber Hardtop Brushes 
 

Surface Cleaning Brushes 

 

Surface Rounding Brushes 

 Electrographitic 
 

 
 

Brush 
Grade 

Spec. 
Res. 

-in. 
(µ -m) 

 
 

Dens. 
g/cm³ 

Trans. 
Strength 

lbf/in² 
(kgf/cm²) 

 
Con- 
tact 

Drop 

 
 

Fric-
tion 

Surface 
Speed 
ft/min 

(m/sec) 

Normal 
Current 
Density 

A/in² 
(A/cm²) 

 
Description and Application 

 
 

Recommended for: 

Engineered Brush Grades 

Electrographitic (continued) 
 

 
 

Brush 
Grade 

Spec. 
Res. 

-in. 
(µ -m) 

 
 

Dens. 
g/cm³ 

Trans. 
Strength 

lbf/in² 
(kgf/cm²) 

 
Con- 
tact 

Drop 

 
 

Fric-
tion 

Surface 
Speed 
ft/min 

(m/sec) 

Normal 
Current 
Density 

A/in² 
(A/cm²) 

 
Description and Application 

 
 

Recommended for: 
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Electrographitic (continued) 
 

 
 

Brush 
Grade 

Spec. 
Res. 

-in. 
(µ -m) 

 
 

Dens. 
g/cm³ 

Trans. 
Strength 

lbf/in² 
(kgf/cm²) 

 
Con- 
tact 

Drop 

 
 

Fric-
tion 

Surface 
Speed 
ft/min 

(m/sec) 

Normal 
Current 
Density 

A/in² 
(A/cm²) 

 
 

Description and Application 
 
Recommended for: 

applications. Requiring low humidity protection. 

Electrographitic (continued) 
 

 
 

Brush 
Grade 

Spec. 
Res. 

-in. 
(µ -m) 

 
 

Dens. 
g/cm³ 

Trans. 
Strength 

lbf/in² 
(kgf/cm²) 

 
Con- 
tact 

Drop 

 
 

Fric-
tion 

Surface 
Speed 
ft/min 

(m/sec) 

Normal 
Current 
Density 

A/in² 
(A/cm²) 

 
Description and Application 

 
 
Recommended for: 

 
Graphite 
 
 
 
Brush 
Grade

Spec. 
Res. 

-in. 
(µ -m)

 
 

Dens. 
g/cm³

Trans. 
Strength 

lbf/in² 
(kgf/cm²

 
Con- 
tact 

Drop

 
 

Fric-
tion

Surface 
Speed 
ft/min 

(m/sec)

Normal 
Current 
Density 

A/in² 
(A/cm²)

 
Abra
sive
ness 

 
Description and Application 

 
 
Recommended for:

HW-USA
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Electrographitic (continued) 
 

 
 

Brush 
Grade 

Spec. 
Res. 

-in. 
(µ -m) 

 
 

Dens. 
g/cm³ 

Trans. 
Strength 

lbf/in² 
(kgf/cm²) 

 
Con- 
tact 

Drop 

 
 

Fric-
tion 

Surface 
Speed 
ft/min 

(m/sec) 

Normal 
Current 
Density 

A/in² 
(A/cm²) 

 
 

Description and Application 
 
Recommended for: 

applications. Requiring low humidity protection. 

Electrographitic (continued) 
 

 
 

Brush 
Grade 

Spec. 
Res. 

-in. 
(µ -m) 

 
 

Dens. 
g/cm³ 

Trans. 
Strength 

lbf/in² 
(kgf/cm²) 

 
Con- 
tact 

Drop 

 
 

Fric-
tion 

Surface 
Speed 
ft/min 

(m/sec) 

Normal 
Current 
Density 

A/in² 
(A/cm²) 

 
Description and Application 

 
 
Recommended for: 

 
Graphite 
 
 
 
Brush 
Grade

Spec. 
Res. 

-in. 
(µ -m)

 
 

Dens. 
g/cm³

Trans. 
Strength 

lbf/in² 
(kgf/cm²

 
Con- 
tact 

Drop

 
 

Fric-
tion

Surface 
Speed 
ft/min 

(m/sec)

Normal 
Current 
Density 

A/in² 
(A/cm²)

 
Abra
sive
ness 

 
Description and Application 

 
 
Recommended for:

HW-USA

H100-USA

H100-USA
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Metal Graphite 
 
 
 
Brush 
Grade

Spec. 
Res. 

-in. 
(µ -m)

 
 

Dens. 
g/cm³

Trans. 
Strength 

lbf/in² 
(kgf/cm²

 
Con- 
tact 

Drop

 
 

Fric-
tion

Surface 
Speed 
ft/min 

(m/sec)

Normal 
Current 
Density 

A/in² 
(A/cm²)

 
Abra
siven
ess 

 
% 

Met
al 

 
Description and Application 

 
 

Recommended for:

 
Grade Properties Tabulation Disclaimer 
 
The information contained in this tabulation of material properties is based on experimental and / or historical trends and indicates guidelines 
for typical lots of materials. Choosing the correct grade for a particular application should not be based solely on physical properties. No 
guarantee of these properties is given or implied.  
 
 

Advanced Materials & Technology
www.morganamt.com
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Metal Graphite 
 
 
 
Brush 
Grade

Spec. 
Res. 

-in. 
(µ -m)

 
 

Dens. 
g/cm³

Trans. 
Strength 

lbf/in² 
(kgf/cm²

 
Con- 
tact 

Drop

 
 

Fric-
tion

Surface 
Speed 
ft/min 

(m/sec)

Normal 
Current 
Density 

A/in² 
(A/cm²)

 
Abra
siven
ess 

 
% 

Met
al 

 
Description and Application 

 
 

Recommended for:

 
Grade Properties Tabulation Disclaimer 
 
The information contained in this tabulation of material properties is based on experimental and / or historical trends and indicates guidelines 
for typical lots of materials. Choosing the correct grade for a particular application should not be based solely on physical properties. No 
guarantee of these properties is given or implied.  
 
 

Advanced Materials & Technology
www.morganamt.com

Identification and Nameplate Information 

Describe The Application 

Describe The Brush

Circle Any Special Features 

Describe The Shunt 

        
 

 
 
Describe The Brush Top 

 
 

 
                   

 Pad    Clip 
Other

Describe
 

Describe The Terminal 
 

 
 Tube   Crimped     Flag         Yoke       Button   Eared 
 

___________ 

          

Brush Request Form 
Six Steps to Identify a Carbon Brush 

Rivet Insulated 

Commutator Slip Ring 

Commutator Slip Ring 

Tamed Measuring Length 

Quick Disconnect      EZ Terminal 

251 Forrester Dr.

 Greenville, SC 29607

Advanced Materials & Technology
www.morganelectricalmaterials.comwww.morganadvancedmaterials.com
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Application / Grade Matrix Disclaimer

The applications of brushes to all types of electrical machines is numerous and varied. This grade 
/ application matrix is intended to give general recommendation guidelines for many of those 
applications. These recommendations are the product of intensive research, development, and 

recommend the best grade for each application.
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Application / Grade Matrix Disclaimer

The applications of brushes to all types of electrical machines is numerous and varied. This grade 
/ application matrix is intended to give general recommendation guidelines for many of those 
applications. These recommendations are the product of intensive research, development, and 

recommend the best grade for each application.

 

There is no guarantee given or implied in these recommendations.
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