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SO SRT LANKA STANDARD

SPECIFICATION FOR CARBON BRUSHES FOR ELECTRICAL NMACHINES

PART 1 ~ DEFINITIONS, PRINCIPATL DIMENSIONS AND TERMINATIONS
) OF BRUSHES.

POREWORD

This Sri Lanka Standard wes authorisecd for adeption and publica-
tion by the Council of the Sri Lanka Standards Institution on

. =SS5 after the draft, finaliged by the Drafting Committee
on Carbon Brushes for Electrical Machines has Leen approved by
the FElectrical Engineering Divisional Committec,

All values in this standard have been given in SI units.

The specification on Carbon Brushes for Blectrical Machines is
presented in three parts as followg

Part 1 - Definitions principal dimensiong and terminations for
brushes

Part 2 - Methods of test for physical properties.

Part 3 - Requirements for carbon brushesg

For the purpose of deciding whether o particular requirement of
this specification is complied with, the final value, observed

or calculated expressing the result of a test or obgervation shall
be rounded off in accordance with C5:102. The number of signifi-
cant places to be retained irn the rounded off value, shall be the
same as that of the gpecified value in thig specification.

The assistance derived from the publications of the International
Eleétro%edﬁmical'Co&miséiOﬁ,ytheyﬁﬁéﬁi@an Standards Insbitite and
the British Stazdards Instituticn, "in the préparation of Hhig--
gpecifidation ig 3ratéf&£1yﬁadkﬁ0Wlédgédo EE L

*under preparation.



1 SCOPE

This specification covers the definitions, dimensions and
terminations of carbon brushes (including the flexibles) for use
on cylindrical commutators and glip rings of electrical machines,

2 DERFINITTONS

For the purpose of this specification the following definitions
shall apply

2.7 brush : A brush, as used in the electrical manufacturing
industry, is a conductor, usually composged in part of gome form
of the element carbon, serving to maintain an electrical conne-
ction between -stationary and moving parts of a machine, Drushes
are classified according to the types of materinl used as
follows _ ' -

2e¢1.7 hard carbon : Congists of various formg of amorphous carbon,
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2e1+2 carbon-graphite : Consists of a mixbture of amorphous carbon

2¢1+3 natural gfaphite : Consists principally of graphite.
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2.1.4 electrograghitg : Consists of various forms of amorphous
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carbon converted diring manufacture to artificial graphite,
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2e1e5 metal graphite : Consists of a mixture of metal(s) and’

et g S

2.1.6 metal impregnated : Consists of carbon or gréphite'whiCh ha e
been impregnated with molten metal under pressure, :

2.1.7 regin bonded : Consists of carbon or graphite bonded with
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gynthe¥ic resins

2.2 brush dimensgions

2.2.1 centre_line : The line pirallel to the sides and faces and

passing Through™The centre of a scotion at right angles to the
sides and faces. :

v2.2.2 targential dimension (t) : The tangential dimension of the

brush Is the dimensIon at right angles to the radial dimension in
the direction of rotation (see Fig. 2.1 and Pige 2.2) ‘

2,2.3‘agigl_gi@g§§ion (g) : The axial dimengion of the brush ig

the dimensIon at rizAt angles to the direction of rotation (see
Fig. 2.1 and Fig. 2.2).

20204 radial dimengion (r) : The longest dimension measured

parallel to the cenTre IIne through the contact surface (sce
Pige 2.1 and Pig, 2.2), _
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FIGURE 2.1 - Commutator Brush PIGURE 2.2 - 3lip ring\brush
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tangential dimension
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: axial dimengsion

r

radial dimensgion
The dimension should be stated in the following gequence.
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2e3 brush surfaceg

2.3.1 contact surface : The surface of a brush which bears on the

——

2.3.2 top_surface : The surface of a brush remote from the contact

N e B . e s S oSt

surface,

NOTE - Top surface and contact surface are also called top énd'
and bottom end.

2.4 faces : The two surfaces parallel to the axis of the commu--
tator or slip-ring., If the lengths of the two faces are urie qual
they are distinguished by the terms 'long face' and ‘'short face!'.

2.4.1 front face : The face towards which the commutator or glip-—

L e T ey

2.4.2 back face : The face directly remote to thé front face.
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2.5 gides : The two surfaces of a brush at right angles to the
faces and also at right angles to the axis of the commutator or
slip-ring (see Fig. 2.3).

2.6 edgeg ¢ The intersection of any two brush surfaces. The
leading edge is the edge at the brush face on the gide of the brush
into which the commutator or slip-ring rotates. The trailing edge
igs the edge at the brush face on the side of the brugh away from
which the commutator or ring rotates. Top edges are formed by

the intersection of the top surface with gideg and faces. Side
edges are formed by the interscetion of the sides and faces.
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FIGURE 2.3 -~ Brush surfaces.

2e¢7 chemfer : Slight removal of a sharp edge. The standard
angle of chamfer ig 45°, The depth of chamfer on side edge ‘shall
be measured along the plane of each of the two adjacent surfaces
ond not the width of the face of the cut portion.

FIGURE 2.4 ~ Chomfered edge FIGURE 2,5 =~ Angle and depth of
chamfer

248 shoulders : A»shoulder iz formed when the top of the brush
hag o portion cut away by two planes at right angles to each
other. hen necessary right or left shoulder shall be specified.

4 e/ < & &’4&2‘
K. K%-A]f .’/A/L/M;‘: dex A /_:Lt/ﬂ(ﬂ’)"_o

FIGURE 2,6 -~ 3ingle shoulder FIGURE 247 - Double shoulder
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2.9 beveled ends and toes 2 The bevel angle or cut portion is
specifi%g a8 the angle included between the beveled surface and a
plane[fight angles to the radinl dimension. The toe ig the uncut
or flat portion on the beveled or beveled and concaved end.
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FIGURE 2.8 - Double bevel FIGURE 2¢9 ~ Double parallel .

bevel
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- 24941 Weveled edzges : A beveled edge refers to n slanting surface
formed by The removal of an edge. .

FIGURE 2,10 - Beveled edges

26942 pgve;gg corner : A beveled corner referg to a trangular
surface Iormed by The removal of o corner,

FIGURE 2,11 -~ Beveled corner




2,10 convex and concave endsg, and toes : Brush surfaces of a
given radius which may extend fully or partially across the axial
dimension (width) of the brush.
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FIGURE 2,12 = Convex end (top) PIGURE 2,13 -~ Concave end (top)
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FIGURE 2.,14-Concave on beveled end PIGURE 2,15 -~ Concave end
(shown without toes) (shown with toes)

2¢11 <flexible : A fiéxible"céhductor attached to the brush to
connect it electrically to the machine.

2,12 length of flexible : The length measured from the top
surface of the brush to the centre of the fixing hole in the
terminal shoe when the flexible is extended out parallel to the
radial dimengion of the brush (sce Pig., 2.,16).
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FIGURE 2,16 ~ Length of flexibles

2,13 Types of brushes

2.13.1 tandem brush : Two identical brushes which are joined .
together by a common shunt or terminal and inserted into seperate
brush boxes. (see Fig. 2.17)

ﬂ‘\

PLGURE 2.17 - Tandem brusgh

2013.2 gplit_brugh - Two or more brushes fitted in one brush box.
(sve Pig. 2,787 <

\; ™) J/

.

 FIGURE 2.18 - Split brush vossss T/=




2.13.3 sandwich (cg@%osite) brugh : Two or more layers of brush

material bonded Together (sce Fige 2.19).

8 m'uimy

FIGURE 2.19 ~ Sandwich brush

.

214 brush clips (metal topg) : Brush clips are attached to the
brush 30d serve to accomodate the spring, pregsure finger or

hammer, Where thege serve to prevent the wear of the carbon due

to the pressure finger, they are called "hammer® or 'finger?

clips., Brughes may have clips whicn serve the dual purpose of
lifting the brusheg and of preventing wcor from the pressure finger.,
These are generally called '1lifting® clips.

FIGURE 2.20 - Brugh clip
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3. DIMENSIONS

3.1 Recommended combinations of the princinal dimensione t, a and r are
riven in Table 1.

TABLE 1
(Dimensions in millimetres)

Preferted combinations £ - o are printed in bold-face type, as are the preferred vidues of 7.

o
i
A

a2 4 5 1637 8 0 1251 16} 20 R B A B ST

i6 H 16
20| 26 Hy

16 | 16 1w
20|20 | 20|20 bl
25 |25 | 25| 28 | 25 28
Rin|ain|n 12
40 | 40 40

20 | 20 | 20 m
25 |25 |25 | 25 | 25 28
Rininliazinn 52
40

o7 . 16
?///'} 20 420
ZA W s s ]S 2%

; 32|32 n 32

4 {40 | : A6
50 | 50 | 50

-
g
o

i6
8

15

K 3 I 7 A Q) 3z
40 | 40 | 40§ 40 40
50 1 50 1 50 30

K T VA I e
A0 40 LR 40 A
50 54 o o Y

63 0 nd Lo

iz 3z
au | 4D A0
50 { 8061 s St
64 | 6 4
31 32
46 | 40 40
4 ;S0 S0 bt
64 § 6t o4
ki Ll 4
S0 50 B 50
£ &4

¥¥
4k
56
{64

kv 2 B B IR Y

TRETEs )
20 ’ 40 | S0

40 | 43 | 40

Ly
232 4i

&
3
s8¢
¥

32

40
30

BG
100
&
50
64

-3
25
2&

W
%o 64

Square seetion brushes are not recommonded by the LE.C.
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FIGURE 3.t - Angle and depth of chamfer

Dimensions of chamfers are given in Table 2 (see Fig., 3.1).

TABLE 2 ~ Dimengions of chamfers

3.B

Dimengions 't or 'at

whichever igs the

Depth of chamfer ‘¢

v

smoller (mm) (mm)

1;6 to 3.2 | 0.2 & 8.1

4 to 8 0.5 = 8.3

10 to 20 1 + 8“5
25 and greater o + 8-5

Fig. 3.2 and Fig. 3.3).
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FIGURE 3.2 - Angle for contact

bevel

TABLE 3 - Bevel angles

NOTES

)Cmﬂ’ac"f Heuvel amg'fe (a()

Angleg for contact and top bevels are given in Table 3 (geec

PIGURE 3.3 -~ Angle for top

bevel

0°1 7.5° | 15° 1 22,5°| 30°| 37.5°
0°} 7.5%2 | 15° | 22.5° | 30°} 37.5° | 45°

Tolerance for
all angles
is & 1,

1. When ¥ is greater than 15° and t is greater than 8 mm the sharp
edge A may be removed by the manufacturer.

10/~
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2. When / 10 greater than 15 a flat surface of not more than
"1 hm Wldth may be left at tne apex B,

3.4 'Depth of 1nuertlopgof the flexible in the brush : The brush
manufacturer may use for~the insertion of the flexible in the
brush material the part of the brusq nearest to the top.

TIGURE 3.4 - Depthof imgertion

Depth of insertion 'q'is measured parallel to 1 (see Pige. 3.4A and
3.4B). TFor brushes with top bevels g is meagured from the inter-
section between the top! surface and the smaller face (see Fig.3.4B).

i : ) : ' _ ,
34441 The ‘permitted values of which dependSvon t aﬂd a are given
in Tables 4 , 5 and 6 according to the number of flexibles.

3;4.2;The safe:length of & worn brush.will be élightly in excess

of the values of q. A line or other mark, showing :the safe worn
1ength, shall bé made on the new brush by the manufacturer.

TABLE 4 - Maximum values for g for brus hcs fitted with one

_Ilexible = R IR
SR) (mm) : ' : '
Tl o 851" c 2) A
5 {7l el o9 1wl1fe]13}

6.3 | 8f 9.0 111211314
8. . Jt=xt1ofl 1121131140151
10 101 xf 12 13114115116 | 17
12,5 |11 t1e] x| 14l1s)16)17 ] 18
16 121130 14§ x| 16}117}18 | 18
20 b3 ba 15 L 16 x| 18 ) 18
25 114 f15 ) 16 L 17181 x
32 | 161 17 | 18] 18 X
40 18 | 18 X
50 : ‘ X

.‘! E I . i‘ooonoo 11/“
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TABLE § - Maximum valuesg for g for brughes fitted with two

flexibles.
“oa (mm) . ‘ :
. i
sy~ | 8 |14 [12+5] 16 |20 |25 |32 |40 |50
5 718 |9 |10
6.3 71 89 |10 |11
8. =} 71 81 910 {11 |2
10 |7 (x| 9|11 12|13 |14
12,5 |8l o =11 {12 |13 |14 |15 |16-
16 9 110 147 | = [13 |12 {15 [ 16 |18
20 1o [11 J12 | 13 ] x 115 |16 |18 | s
o5 Tt bz vz s ox |17 {18 |19
.32 13 {14 | 15 |16 {18 | = | 19 | 20
40 15 | 16 [18 {18 |19 | % | 21
50 18 [19 {20 [ 21 | =

TABLE 6 - Maximun values for g for brushes fitted with four

flexibles.
~a (mm) ‘ ‘
el |8 110 |12.5 |16 |20 |25 [32 |40 |50
t(mm) g
5
6.3
8
10
| 12,5 |13
| 16 13 | 14|
| 20 =| {13 |1 |15
25 x4 s T
S Y R RER IR - A L
% ol 4o 13114 |15 |17 | = | 21
1 50 15 117 119 |21 | x

;ooo°0°a12"/"’
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4 TERMINATIONS OF BRUSHES

441 Terminal types, slotsg or holea and suitable serew sizes

4,1,17 The following are some of the generally used types of

terminals.

(e

Al

_;,l o L- Jd e

CLOSED
JPEN SPADH SPADE OPEN PLAG

CLOSED OPEN DOUB-¢CLOSED DOU« ¢
FLAG LE SHOB :

BLE SHOE

PIGURE 3,5 - Terminal typesg, slots‘or‘holes

441.2 The recommended value of d and suitable screw sizes are
indicated in Table 7. While the dimensions given in the table
are to be adhered to, the details of teranal _shapes are left to

the manufacturert’s descretlon,

TARLE 7 - Screw sizes,‘

S1lot or hole diameter . Screw gizes
d (mm). (mm)
: 208 2.5
344 -
443 4
Hel 5
6.5 6
BeH 8
10.5 10
Tolerances pa g'B mm

oonaouo,"]B/"



4,2 Length of flexibles : The value given in Table 8 are prefered.
(see Pig. 2.16). ‘ ‘

TABLE 8 - Length of flexible

1 (mm)
‘Nominal Tolerance
16
20
25 £
32
40
50
26
3
5
71 X
80 0
90
100
112
125 + 8
140 *0
160

4.3 Connection of flexible to brﬁShJ:uThe methods of connecting
the flexible shall be as follows : S :

4e341 E@@ping;wigh_gggpeg_goyggr : The flexible ig inserted into
the connectIon hole of brush and tightly compacted with copper

tamping powder (see Pig. 3.6).

443.2 Insertion while moulding : The flexible is inserted in the

A Gt . e - - St oy S S s S o S Mt YD S e W

443,33 Riveting with copper fubekrivets : The flexible is riveted
_%§ ORP

to the brash by firmly spinning a copper tube rivet (see Fig. 3.7).

4.3.4 Soldering : The flexible is taken through a hole in the

- g o oo

brush and splayed out into a metal coated recess and goldered
(see Fig. 3.8). : ’ :

Dy - |
Sl | .
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FIGURE 3.6- Tamped or FIGURE 3.7- Riveted FIGURE 3.8-Soldered
- 0. oulded .. . .comneetion - - - . comnection
Ch e , i:.g*om‘gr;_eo‘t“i<0n" e 3 T hian ——
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