PUBLICLY

IEC
AVAILABLE
SPECIFICATION PAS 62072
Pre-Standard First editon

AN

Natural graphite brush fg

electrical machiner
Basic characteri

Reference number
IEC/PAS 62072:2005(E)



https://iecnorm.com/api/?name=4634c178865bc2b01a35857a2d599154

Publication numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1.

Consolidated editions

The IEC is now publishing consolidated versions of its publications. For exa
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication,
base publication incorporating amendment 1 and the base publication iptQrporating
amendments 1 and 2.

Further information on IEC publications

thus ensuring that the content reflects current techno
this publication, including its validity, is available

+41 22 919 03 00



http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/ justpub
mailto:custserv@iec.ch
https://iecnorm.com/api/?name=4634c178865bc2b01a35857a2d599154

PUBLICLY
AVAILABLE
SPECIFICATION

IEC
PAS 62072

Pre-Standard First edition

2005-01

Natural graphite brush
electrical machiner
Basic characteri S

o3

©TEC 2005 — Copyright - ait rights reserved

No part of this publication may be reproduced or utilized in any form or by any means, electronic or
mechanical, including photocopying and microfilm, without permission in writing from the publisher.

International Electrotechnical Commission, 3, rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerland
Telephone: +41 22919 02 11 Telefax: +41 22 919 03 00 E-mail: inmail@iec.ch  Web: www.iec.ch

Commission Electrotechnique Internationale PRICE CODE M

International Electrotechnical Commission

MexpayH Hasa dnekTpoTexHuyeckas Komuccus .
eXAyHapoaHas JnekTpoTte eckan Rommee For price, see current catalogue



https://iecnorm.com/api/?name=4634c178865bc2b01a35857a2d599154

-2 - PAS 62072 © IEC:2005(E)

CONTENTS

O T T 1 P 3
(I Telo] o 1= TP P PP PPN 4
P Lo 0 b= Y (AT =Y 1= =Y o (7= 1 4
3 Terms and definitions ... e 4
N O - 1171 o= 1 {0 o P 4
B CNArACTErISTICS L.ttt 5
5f—FPhysicatpropertes————— 5
511 Bulkdensity.....coooooiiiiiii e e NG O 5

512 Hardness ..o e ON e 5

5.1.3 ReSistivity.c.ooooiiiii KN N 5

5.1.4 Bending strength.........ooo AN e e N 5

515 ASh . e T NG L [ 5

5 Operating characteristics ..........coooeiiiiiiiii o NN - NS e e Neeneeneeneeeeeenfeneennn 5
5.2.1 Total voltage drop .......coveevieiiiii N N e e e e 5

5.2.2 Coefficient of friction ............coocoo i m NEIRNG e D e 5

53 Recommended operating conditions...cn . \.o 2 /e KN e e e eeee e 6
5.3.1 Peripheral velocity . /.5 ... 4N\l e i e 6

5.3.2  Current density ....... o N NG e AN e S enneine e e 6

5.3.3 Brush pressure ........ o NN 0N reremmmmeeneennenreeeneeneeneennenneneenes e 6

6 Testmethods .....oooiiiii TN A N e D e e e e e 8
AnneAp A (informative) Medstwements and pegformanse characteristics .............co.coo o 9
AnneA B (informative) Manufactiyre processiof the /different brushes ................... ] 10
AnneA C (informative) [CompParison uf piysical properties ..........coovvviiiiiiiiiniien o 11
Annexy D (infor) EZnvirogmenalPQllutign..........ooiiii e 12



https://iecnorm.com/api/?name=4634c178865bc2b01a35857a2d599154

PAS 62072 © IEC:2005(E) -3-

1)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

NATURAL GRAPHITE BRUSH FOR
ROTATING ELECTRICAL MACHINERY -
BASIC CHARACTERISTICS

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co- operatlon on all questlons concermng standardlzatlon in the electrlcal and electronlc flelds To
thisend—a 3 3 ations,
Technical Reports,

in d non-
gov closely
wit ned by
agréement between the two organizations

2) Th ational
congensus of opinion on the relevant subjects since each technicg i ¢ mtati rom all
intefested IEC National Committees

3) IEC| Publications have the form of recommendations for interpati pted by IEC National
Committees in that sense. While all reasonable efforts are pfade to e that the technical contenf of IEC
Publications is accurate, i %s/in~which phey are used or for any
mis|nterpretation by any end user

4) In grder to promote international uniformity atl undetake to apply IEC Publ|cations
tra i i i i i d al publications. Any dIV( rgence
bet 9 { ated in
the

5) IEC] for any
equ

6) All

7) No Jiability shall attach ervants or agents including individual expgrts and
merhbers of its technical cegmmittees arld TE i ommittees for any personal injury, property darhage or
othg¢r damage of any nature ethe dlrect or indirect, or for costs (including legal feg¢s) and
expenses arising icali gr reliance upon, this IEC Publication or any other IEC
Publli

8) Attgntion i ati 5 cited in this publication. Use of the referenced publicdtions is
indip t i i icati

9) Attg hat’'some of the elements of this IEC Publication may be the supject of
patg esponsible for identifying any or all such patent rights.

A PAP ig' s Rical cification not fulfilling the requirements for a standard but|made

availa

IEC-PAS 62072 has been processed by IEC technical committee 2: Rotating machinery.

The text of this PAS is based on the This PAS was approved for
fottowimgdocumeTnt: pubticatiom by the P=membersofthe

committee concerned as indicated in
the following document

Draft PAS Report on voting
2/1301A/NP 2/1318/RVN

Following publication of this PAS, which is a pre-standard publication, the technical committee
or subcommittee concerned will transform it into an International Standard.

This PAS shall remain valid for an initial maximum period of three years starting from
2005-01. The validity may be extended for a single three-year period, following which it shall
be revised to become another type of normative document or shall be withdrawn.
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NATURAL GRAPHITE BRUSH FOR
ROTATING ELECTRICAL MACHINERY -
BASIC CHARACTERISTICS

1 Scope
This PAS applies to brushes for commutators and slip-rings in rotating electrical machinery.

This excludes brushes of electrical appliances such as starters of automobiles and tractors,
micro-appliances for household and tools, appliances for aeronautics and space, and others
Opera ;IIH ;II DVUU;U: UUIId;t;UIID.

2 Nprmative references

The following referenced documents are indispensable for the application \\ ment.
For dgted references, only the edition cited applies. For undat erences;, atest edition
of the|referenced document (including any amendments) apphies)

IEC 60276, Definitions and nomenclature for carbg tators
and skip-rings

IEC Q0413, Test procedures for dg Is for

electrical machines

IEC 60773, Test methods and measurement of the operational
charagteristics of brushes

3 Terms and defi

For the purpose'

3.1
NG brjush materig
material, 4
bindel able to

and a

brush|for commutatqpand slip-ring made of NG brush material in accordance with IEC 0276,

4 Classification
The NG brushes should be classified in accordance with 4.1 to 4.4.

4.1 According to usage:

a) commutator brush;
b) slip-ring brush.

4.2 According to grade of rotating electrical machinery:

a) for d.c. electrical machine;
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b) for turbine generator;

c) for hydro generator;

d) for wound-rotor type asynchronous motor.

4.3

According to voltage used:

a) using up to 100 V;

b) using in the range of 100 V to 500 V;

c) using in the range of 5 00 V to 1 000 V;
d) using in the range of 1 000 V to 3 000V.

4.4 According to operating conditions:

a) op
b) op
c) op
d) op
e) op
f) op

5 C

5.1
5.1.1

The b

5.1.2
The h

5.1.3

The r
comm

5.1.4
The b

5.1.5

erating in current above 600 A;

erating in peripheral velocity above 60 m/s;
erating in vibrating width above 100 um;
erating in ambient temperature above +40 °C;
erating in the on-off times per hour above 20;
erating in normal condition.

haracteristics

Physical properties
Bulk density

Ilk density of NG bru

Hardness

brdness of@b
Resistivity
should be in the range of 10 uQ-m to 80 pQ

utators 4 Q-m for slip-rings.

bnding strengthNof NG brush material should be in the range of 8 MPa to 15 MPa.

Ash

The ash content in NG brush material should be up to 0,5 %.

5.2

5.2.1

Operating characteristics

Total voltage drop

The total voltage drop should be in the range of 2 V to 3 V.

5.2.2

Coefficient of friction

The coefficient of friction should be up to 0,2.

m for
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5.3 Recommended operating conditions
5.3.1 Peripheral velocity

The peripheral velocity should be up to 90 m/s.

5.3.2 Current density

The current density should be in the range of 8 A/lcm?2 to 12,5 A/cm?2,

5.3.3 Brush pressure

The brush pressure should be in the range of 15 kPa to 35 kPa.

Tableg 1 and 2 give basic characteristics of typical NG brushes for commu

@%
S

and-slif

-rings
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Table 1 — Basic characteristics of NG brushes in commutators

Bulk Hardness | Resistivity Bending Ash | Total voltage Peripheral || Current Brush
. . densit HR uQ -m strength % drop eloci densit pressure
Designation g/cm3y 2535 MPa Vv s Aom? | kpa | Remark
Average | |Average Average Average | Max. Average a Average | Average
KPNG125 1,2-1,3 20-40 40-60 10-12 0,5 2 49, 10 20-25 NOTE 1
KPNG111 1,2-1,3 20-40 10-15 10-12 0,5 2 407 12 20-25 NOTE 2
KPNG122 1,2-1,3 20-30 60-80 10-12 0,5 2 [ \ 60 10 18-20 | NOTE 3
KPNG133 1,35 10-20 40-60 14-15 0,5 22— / 50 10 25-35 NOTE 4
KPNG143 1,35 10-20 40-80 14-15 0,5 /3 50 10 25-35 NOTE 5
NOTE 1 DC motor and d.c. generator for tool machines, crane~and lifter.
NOTE 2 DC generators for cofiting, welding, electrolysis. Q
NOTE 3 Turbine generator’s gxciter, high-speed d.c. motor.
NOTE 4 DC traction motors fof trolley-bus, tram-bus and subway.
NOTE 5 DC traction motors fofr electrical and internal combustion loc otiv(e.\
Table Meris ic NG brushes in slip-rings
N\
Bulk Hardness esistivity ™ ené‘&%%\ @ Total voltage | Coefficient | Peripheral || Current Brush
. . densit HR . strengt Y% drop of friction velocity densit pressure
Designation g/cmy 2.5/3,5 M Vv mis Aom? | | kPa | Remark
Average | |Average erage A Max. Average Max. Max. Average | Average
KPNG422 1,3-1,4 10-20 | \6:8 10-1 0,5 2-3 0,2 90 10 15-20 | NOTE 1
KPNG526 | 1,3-1,4 20-30 10-12, 10-12 0,5 2-3 0,2 40 10 20-25 | NOTE 2
KPNG821 1,2-1,3 20-46 6-8 MO0-12 0,5 2 02 40 8 15-20 | NOTE 3
NOTE 1 Turbine generator, di

NOTE 2 Hydro generator, multi-

NOTE 3 Wound-rotor type asy

(2)5002:031 ® 22029 SVd
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6 Test methods

The test methods on the physical properties and the operating characteristics of NG brushes
shall be performed in accordance with IEC 60413 and IEC 60773 respectively.

@%
o
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Annex A
(informative)

Measurements and performance characteristics

Table A.1 — Measurement of characteristics and particles of NG brushes by
international companies”

No Companies Date Contents
SGL carbon group 266469724 Section ph raph
(France) 2002.11.21 Measurement of charac r|st|c valug
Schunkkohlenstofftechnik
al strict
GmbH Measure ent har. ter tic valup
(Germany) 1994.05.30 i
Graphit KropfmUhI 2002.07.12 atexial contents
(Germany)
2003.11.27 w
ARP, Leoben \& w e il
3 (Austria) 1994.02.23 \M rN phite particle size
Toyo carbon corporation 1996.06.13 Meas Wcharacteristic valup
(Japan) \ X
Table]A.2 shows the results of the opera the\NG brushes in domestic use.

NG brushes in various applicationg
by the DPR Korea)

\?ush wear

> v, J, P
Nunjber Numb§> %‘A NnQy er 10 000 km Wear of t B B
Objects (I) of disiance mm commu- | Spark
motors | brushe h km tator
< Initial | Middle | Last m/s | plem” | kPa
- ¢ @8 6}3{)0 %ooo 1,4 12 | 1,04 | Notnearly | No
Tratctlon 20-30 6-10 3
motor q / )Q N %00}\ 60 000 1,7 1,4 0,9 | Notnearly | No
. Brush wear Vv, J P
Number Number Period of per t B B
. test Wear of
Objects of of 1000 km clin.rina Spark
machines brushes h ' 2 )
mm m/s Alcm kPa
_ 20 400 30000 0,66 Not nearly No
Woun(rj] rotor typet 10-35 5-8 1,5-2
asynchronous motor 300 5000 30000 1,16 Not nearly No
High-speed turbine 10 960 4000 75 Not nearly | No 90 10 | 1,522
generator

This information is given for the convenience of users of this PAS and does not constitute an endorsement by IEC.
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Annex B
(informative)

Manufacture process of the different brushes

Coke Carbon black Natural graphite mineral
\ 4 A 4 \4
Pulverizing Binder Sieving
A4
Sieving Tar, pitch 5 Migﬁg
a
A 4 A 4 A 4 < \L

Combining Combining \Pu%'\z\l}g\

Mixing |<«—Y »| Mixi

Tar, pitch

Pulver|2| uIver zmg

<V \ y \4
mg Forming Pressing
l\‘ | '

Baking ar, pitch | Baking Tar, pitch Baking |——
Yy v
Impregnating Impregnating
v v y
«— Rebaking Rebaking <«—| Graphitizing
v
Graphitizing Graphitizing |
v _l l v
Carbon grade Coke-EG grade Black-EG grade NG grade

Figure B.1 — Diagram of manufacture process
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