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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIMENSIONS FOR COMMUTATORS AND SLIP-RINGS

FOREWORD

1) The formal decisions or agreements of the IE C on technical matters, prepared by Technical Committees on which all the
National Committees having a special interest therein are represented, express, as necarly as possible, an international

2) They have the form of recommendations for international use and they are accepied by the National Committees in that

3) In order to promote this international unification, the IE C expresses the wish that all National Committees having as
yet no national rules, when preparing such rules, should use the I E C recommendations as the fundamental basis for these

4) The desirability is recognized of extending international agreement on these matters through an endeavour to harmonize
national standardization rules with these recommendations in so far as national conditions will permit. The National

PREFACE
This Recommendation has been prepared by Sub-Committee 2F, Dimensions of Carbon Brushes,
Brush-holders, Commutators and Slip-rings, of IEC Technical Committee No. 2, Rotating Machinery.

Drafts were discussed at the meetings held in Tokyo in 1965 and in Baden-Baden in 1967. As a result
of this latter meeting, a new draft was submitted to the National Committees for approval under the Six
Months’ Rule in August 1968. An amended draft was submitted to the National Committees for approval

The following countties voted explicitly in favour of publication:

Netherlands

Norway

Poland

Romania

South Africa

Sweden

Switzerland

Turkey

Union of Soviet Socialist Republics
United Kingdom
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DIMENSIONS FOR COMMUTATORS AND SLIP-RINGS

SECTION ONE — RECOMMENDATION FOR BARS FOR COMMUTATOR SEGMENTS

1. Scope

This Recommendation covers copper bars for commutator segments for rotating electrical
machines with the exception of*

a) segments for flat commutators;
b) segments not having flat sides.

2. Material

The material may be of three types as shown in Table 1.

TABLE I
Specification Material 1 Material 2 Material 3
C iti Cu (+Ag)% Min. 99.90 Min. 99.90 Min. 99.88
OMPOSILION 4 yoy, 0.06 - 0.10 0.08 - 0.12
85 - 110 85 -110 85 - 110
Hardness kgf/mm? g 80 — 105 80 — 105 80 - 105

Note, — The manufacturer may supply the following grades in accordance with ISO Recommendations R 1336 and R 1337.

Material 1; Cu-ETP  (electrolytic tough pitch copper)
Cu-FRHC (fire refined high conductivity copper)
Cu-OF (oxygen free copper).

Materials 2: Cu-LSTP (low silver bearing tough pitch copper)
and 3: Cu-OFS (oxygen free silver bearing copper).

Hardness shall normally be measured in accordance with ISO Publication R399 (Vickers) within
the cross-hatched area shown in Figure 1.

By agreement, only the Brinell method, in accordance with ISO Publication R403 may be used
on the side of the segment.

i
|
L_ . 05T

J

FI1G. 1. — Measuring area for Vickers hardness.
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3. Main dimensions of the cross-section of the segment
3.1  The dimensional requirements of this Recommendation apply only to commutator bars within
the following size ranges:
T < 10 mm 10 mm < H < 125 mm H/t <50
For bars outside these ranges agreement may be reached between purchaser and supplier.

3.2 Figure 2 shows the main dimensions for a segment. For control purposes, thicknesses
f1, 2 and f3 are measured at distances A1, he and g from the reference plane. The distances /1, 42
and hz for bars of different heights H, shall be as shown in Table 1I.

et ——— T —— ]

Reference plane
1 } /
: hy { 1
- i, —T
| iy
|
| J .
ty

| u T = thick edge
t thin edge
H = height

| angle

F16. 2. — Main dimensions of the cross-scction of the segment and measuring positions for thickness and
form. The reference plane is perpendicular to the line of symmetry of the section and passes
through its highest point.

R
I

TaBLE IT

Distances between the reference plane and the different measuring planes, in millimetres

H i ha hs H i ko hs
10 3 5 7 40 6 20 34
11.2 3 [ 9 45 6 23 40
12,5 3 [ 9 50 6 25 44
14 3 7 11 56 6 28 50
16 3 8 13 63 6 32 58
18 3 9 15 71 6 36 66
20 3 10 17 80 6 40 74
224 3 11 19 90 6 45 84
25 3 12 21 100 6 50 94
28 3 14 25 112 6 56 106
31,5 3 15 27 125 6 63 120
35.5 3 17 31

T e
= —
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If the actval height H is not to be found in Table II, page 9, the distances /1, 4z and Az to be
used are those for the next lower value of H.
Height (H)

The height H, is to be selected in the first place from the R 20 series (see first column of Table II).
If, in exceptional cases, intermediate values have to be adopted these shall be selected from the R 40
series. (The R 20 and R 40 series are given in ISO Publication R3.)

Tolerances

The thickness and form tolerances are divided into two tolerance classes according to Sub-clause
4.3.2. The tolerances for height, straightness and twist as well as the surface-finish requirements are
the same for both classes. For length tolerances see Clause 5.

Shape of thick edge
The thick edge may be ordered either:

a) convex; or
b) flat,

within the following tolerances.

Convex thick edge
On any section: »
a) The highest point shall be within + 0.2 T" of the line of symmetry.

b) The remainder of the contour shall lie under not more than 1 mm on the inside of part of the
circumference; this circumference shall have a radius of R = %)n—T ; its centre shall lie on the line

of symmetry and it shall pass through the highest point.

¢) The curvature at the highest point shall have a radius 7, not less than 2 mm or 0.5 T, whichever
is the smaller.

Figure 3 has been drawn on the basis of these three rules.

|
|
|
!
|

FiG. 3. — Tolerance on shape of the convex thick edge.
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4.1.2  Flat thick edge
On any section:
a) The contour of the thick edge shall not be more than 1 mm from the reference plane.

b) Any loss of sharpness at the corners shall not exceed 10% of the thickness at *“f,”” (see Figure 2,
page 9), provided that the loss of sharpness allowed is not less than 0.2 mm and not more than
1 mm (see Figure 4).

--=-=----~--~7x2221z221 Loss of sharpness '

~~---- condition allowed

|

‘L Minimum metal
I at each corner
|
I

Fi1G. 4. — Tolerance on sharpness of corners.

4.2 Shape of thin edge
On any section:

The contour of the thin edge shall not be more than 1 mm or 0.5 7, whichever is the smaller, from
a line normal to the line of symmetry and passing through the lowest point (see Figure 5).

|
'
1
t

—1

t=2 t<<2

F1G. 5. — Tolerance on shape of the thin edge.

43 Thickness and form tolerances

It is recommended that the purchaser supply a male gauge. It is desirable that purchaser and
supplier use the same measuring techniques.

The requirements of both the thickness and the form tolerances shall be satisfied at the same time.

The application of the form tolerance means that the entire thickness tolerance is not available
for form and angle a deviations,
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4.3.1 Thickness tolerance

The thicknesses measured at positions /1, A2 and /g (see Figure 2 and Table II, page 9)
shall not deviate from the thickness at the same positions on the male gauge or from the nominal
thickness at these positions by more than the tolerances shown in Figure 6 and Table III below.

|
l
|
|
i
i
|
i
i
i

]

FIG. 6. — Thickness tolerance,

.

TaBLE 111
Thickness tolerance A
pm
Number of
Angle segments
o° per H £ 80 mm H > 80 mm
commutator
Tolerance Tolerance Tolerance Tolerance
Class 1 Class 2 Class 1 Class 2
> 3.6 <99 + 32 . £ 50 - & 40 + 63
£3.6to>1.8| 100-199 + 25 + 40 + 32 £ 50
= 1.8 > 200 + 20 + 32 + 25 + 40

4.3.2  Form tolerance

The form of the sides is checked by reference to the deviations of thickness from its nominal value
(see Sub-clause 4.3.1) in accordance with Figure 7 and Table IV, page 17. The following
-3 conditions shall be met: :

4y~ 43 =4y — deviation of angle
AZ - Al = AF \ .
dy~ 4y < Ay — convexity/concavity

where:

4y = deviation of #; from nominal thickness
Ay = deviation of 7o from nominal thickness
Ag'= deviation of ¢3 from nominal thickness

In addition, if specified by the purchaser, it may be required that A; — Asg is zero or negative;
this ensures that the angle « is never greater than the nominal angle. If it is required to detect the
deviation of the symmetry line of the cross section from the straight, a method of measurement
shall be agreed between the purchaser and the supplier.
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FiG. 7. Form tolerance for the sides.
TABLE IV
Form tolerance
Form tolerance A
y,m
H = 80 H> 380
Tolerance Tolerance Tolerance Tolerance
Class 1 Class 2 Class 1 Class 2

20 32 25 40

4.4 Height tolerance
For H £ 80 mm; 4 0.5 mm
For H > 80 mm: 4- 1.0 mm.
4.5  Straightness and twist tolerances
4.5.1 The following two straightness requirements shall be fulfilled for side-face bow and edge bow.

@) The deviation from straightness measured between two points, 100 mm apart, located in the
longitudinal direction of the bar shall not exceed 0.1 mm. If the length of the bar is less than
100 mm the deviation shall not exceed 0.1% of the length.

b) The deviation from the straightness measured between two points, 500 mm apart, located in the
longitudinal direction of the bar shall not exceed 0.5 mm,

4,52 Twist

The twist of the side-face is defined as the deviation of one of the corners of this face from a plane
passing through the other three corners (see Figure 8, page 19).

a) For bars up to 100 mm long, the maximum permissible twist is 0.5% of the length irrespective
of the height,

b) For bars over 100 mm long, the maximum permissible twist, irrespective of height, is:

i) 0.5 mm for any 100 mm portion of the length; and
ii) 2.5 mm for any 500 mm portion of the length.

¢) The maximum permissible twist of the side per 500 mm bar length is 2.5 mm.
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Twist

F16. 8. — Twist of the side-face.

5. Length and length tolerances

The bars should be supplied in lengths according to one of the following threc alternatives.

5.1  Fixed segment length with a tolerance of 4 1 mm.

The cut ends shall be square with the edges of the bar, The deviation of the surfaces of these ends
from a right angle shall not exceed 0.01 mm per 1 mm of bar height.

5.2 Bar length equal to a multiple N of a length (which includes an allowance for cutting) shall be
specified by the purchaser, the tolerance on overall bar length being:

+ 8
-0

Lengths over 3 000 mm may be supplied by agreement.

up to 3 000 mm:

mm.

53  Mill lengths

If specified, these shall be supplied in accordance with Table V.

TABLE V

Delivery of mill lengths

Bar length Percentage of number of
m bars in delivery
< | 0
Tto<?2 Max. 40
2to4 Min. 60

6. Surface condition

The bars shall be clean, smooth and free from harmful defects. When delivered as fixed segment-
lengths, cutting burrs must be removed by the supplier.

N
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1. Information required on orders

Quantity required.

Gauge and drawing numbers, if any.

IEC Publication 356.

Material Type 1, 2 or 3 (see Clause 2).

Dimensions 7, ¢ and H (see Sub-clause 3.2).

If a gauge is not provided, also ¢, fs, f3 (see Sub-clause 3.2).
Shape of thick edge (convex or flat) (see Sub-clause 4.1).

Angle o or number of segments.(see Sub-clauses 4.1.1 5 and 4.3.1).
Tolerance class for thickness (1 or 2) (see Sub-clause 4.3.1).
Special requircments as to form, if any (see Sub-clause 4.3.2).
Length and whether segment, multiple or mill lengths (see Sub-clauses 5.1, 5.2 and 5.3).

(Information by statement and/or drawing.)

SECTION TWO — RECOMMENDED SERIES OF VALUES FOR COMMUTATOR DIAMETERS
AND HEIGHTS OF RAW MATERIAL FOR COMMUTATOR BARS

8, Nominal diameters of finished commutators, in millimetres

For the outer diameter of the commutator, the following R 20 series are recommended.

TABLE VI
5 45 400
5.6 50 450
6.3 56 500
7.1 63 560
8 71 630
9 80 710
10 90 800
11.2 100 900
12.5 112 1 000
14 125 1120
16 140 1250
18 160 1400
20 180 1 600
22.4 200 1 800
25 224 2 000
28 250 2240
31.5 280 2 500
35.5 315 2 800
40 355 3150

If, up to 50 mm diameters, intermediate values are required, these shall be chosen from the R 40
series. )
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9. Heights of raw material of commutator bars, in millimetres
TABLE VII
10 28 80
11.2 31.5 90
12.5 35.5 100
14 40 112
16 45 125
18 50 140
20 56 160
224 63 180
25 71 200

If intermediate values are required, these shall be chosen from the R 40 series.

SECTION THREE — RECOMMENDED SERIES OF VALUES FOR SLIP-RING DIAMETERS

10.  Nominal diameters of finished slip-rings, in millimetres

The values are those of the R 20 series.

TABLE VIII

5 40 315
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