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Carbon Brush for Industrial Motors and Power Generators
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Company profile of ECC

Sichuan ECC Carborn (formerly Chengdu ECC Carbon ) was established in 2016, is a national high-
techenterprise specialiZing in the research and development and manufacture of electric carbon products, and has
built R&D and production bases in Chengdu, Ya'an and Zigong respectively. At the same time, it has established
a long-term friendly strategic cooperation alliance with German SGL, GERKEN and PANTRAC companies, and

produces according to European standards and national railway standards, so as to provide world-class high-
quality electric carbon products for domestic and foreign customers conveniently and quickly.

Main products:
—various carbon brushes for industrial DC motors and power generators for wind turbine, thermal power,

hydroelectric and nuclear power

—carbon current collectors for pantograph of rail transportation including the conductive shoes be used for
the 3rd rail, mono-rail, trolley bus, compute driving light rail and cane

—carbon brushes for grounding device of EMU, electric locomotive and subway

—carbon contacts for industrial assembly line

=L ubrication bars for wheel flange
ECC have been cenified with 130 9001 :2008 since Sept. 2016. 1501400 2015, 15045001 : 2018 since Sept. 2020

Kindly view our web page at www.ecc—carbon.com
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Carbon Brushes-Very Important Functional Parts of Carrying Current in Electrical Machines

"B X —BRIORTANBRARBMABR T HLRAER, BRIV EARVHACHBERFTEAMNERSS
B, HRBEWATILTE, ERAEREESKNMEFHA, ENARERBI NI BH BHLGE AR NEE
o

R ( Carbon Brush ) OB/, {EA—FBEhEARERH, I:E’Jigfﬁﬁﬁmf'ﬁé BN EBEEHENERNERN, SA
FRSGLER. ENREBNEEANEMS BN, REEREANEN, SSBURTHH MG EMIAREE—
o MKBNTSR, AARNEEERTHP RN TR AR RBRFNER, %@%ﬂffﬂiﬁ*ﬂ’\]'l‘iﬁéo R B K
Eﬁmﬁiﬁﬁﬁﬁ%mffiﬂ’\]E-‘E‘Bﬁ%ﬂ%‘iﬁﬁﬁzl‘ﬂ?ﬁﬁ‘é%ﬁﬁ%%ﬂ’\]i%iﬂﬁiiﬁ# SNEI—RB AR, MEEEZER

RE, IEAHRELCREEERFIARBRL, SVENNNIK, BEERTREREELLE, 25 EBERN
WD, NEMEPER, HBFERK,

.

BRIE = T 2R ART A BRITRESNDEFER The production parameters permit a wide
variation of the physical characteristics and the

W A B9 O] BE ! ZIREE oA, B o A ;
R AEETHEN, RIYEEDIN IEC 60276 Frof, HAl) application possibilities. Following DIN IEC 60276
b B /NI AL A DA AN we subdivide our carbon brush grades into 5 main
® BUABHER A
® LELEER ® Electrographite brushes

e T ® Metal graphite brushes
" AE o ==

® A EBR
® RAAEHER

® Resin bonded graphite brushes
® Carbon graphite burshes
® Graphite brushes
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Dimensions and Design of Carbon Brushes

B KR Solid brushes
XE—HNEEHENEREE, EBEATIE
SR/ AR B . (AR

The simplest type of brush used on machines
without electrical and/or mechanical problems.

S¥EER Split brushes
BABERBEENEENLEREENME, BEDBN
AN =MASH—1K, NTIFEA— " EFHES
WEMRRIE, aXE2 RS FEERREMNER
Z B RKENBSIEMS, BRIBIAZ B EE
bR PR th S 1EH0 BB I O] BB A EBBE . 732 BB I 69
EREBEE/NHONRSD, NTEREKBEFONSM
B, (AEE2-1)

HWERARRBETETEHNL, BRUEHHE
NEMMR, XREREEREN LEETHRE,
BeSh, RUGKTRI O RIRE 30 b = S e0 3£ A e
BRI FT S O H195 5 R R A H EFHRRE
Ho (REE2-2) REGONERTBFHHERT
BNFATR,

The solid brushes which are relatively heavy and
rigid are cut into 2 or 3 parts of equal size in order to
create better electrical and mechanical contact
conditions. First, the cutting of the brush leads to a
large number of electrical contact points between
the brush surface and the commutator; it also
increases the resistance in the transverse circuit of
the brush because of the additional contact
resistance between the brush parts. The cutting of
the brush causes smaller acceleration forces over
the brush parts which enables better dynamic
properties. Split brushes give satisfactory results
mainly on machines with reversing operations,
since there is a faster adaptation to the running
surface.

In addition tops made of rubber, laminate, or both
cause a uniform pressure distribution as well as a
bigger damping ability. The tangential dimension of
the brush parts has to be not less than 4 mm for
mechanical reasons.
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Dimensions and Design of Carbon Brushes

¥R EE R Spread brushes

B FEFIR B S IR R, E 7R R TR SRR fE
M—FREEANT. MITNEHBRETERSMH
\EIER, BEEREHRRAEKTR S Z
EHREMRNELEM RN, (RAE3)

The spread brush is a special type of split
brush the top of which are chamfered at a
certain angle towards their dividing line.
Pressure to the brush is applied Via a top
piece with accordingly chamfered bottom
face.

The top pieces are generally made from
brush or insulation material that has a
cushioning effect.

fREXE R Tandem brushes

BECERIR— RN E B8R, S BRIE
BERRBAXM—TBENET, HHEIRHN
EhiERETERT. SN FEARIRETR
MEAFEINERIH. (NEEL)

Tandem brushes are special palrs of brushes,
where each brush has its own box within the
tandem brush holder, pressed against the
commutator by separate pressure fingers.

The result is a symetrical brush pressure and
current distribution.

|05
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Dimensions and Design of Carbon Brushes

= BRIl Sandwich brushes

85 % BRI B E P RIRR S A S E— AR A
=BREER, HERTINREEME, MR
FE, XthE—fMEAER, A2HTEMNT
HEESFEHRXNERTFREBE TR
R; MMBESEE, BRESthigmnTams
BHo EATRIME R BRIMEL, RLEEEDRIK
RS MRE. (LARS)

When the segments of split brushes are
bonded together they are called sandwich
brushes. The bonding layer can be of an
insulating material. From a mechanical point
of view this is now a block brush with an
additional polishing effect caused by the
bonding layer. From an electrical point of
view the brush has an increased cross
resistance. By using different rush materials
for the single wafers it is possible to
influence the commutation properties of the
carbon brush.

T B 15 15 Bk SR RO Rkl

Carbon brushes with wear sensor

e B 453 % Jek 28 B0 Bk Bl 7E 04 B BB AR PR BV &= B =)
BHREES, XBDEPEE, — M EK
IS S LA S ETRIAN . L5k B BE 457 T BB
FRMBSAN, FRBKELBESRER.
ZIREESTUHTRHITG, HLEHBEXID
*o (WEZESG)

Carbon brushes with wear sensors signal
when the wear limit is reached and enable a
lower maintenance supervision. An insulated
sensor cable is glued in the carbon brush and
the warning occures when the insulation of

the contact is worn down through the wear
of the carbon brush.

The warning is electrically evaluated and
optically and acousti cally recorded.

oc [
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Directions for Installation and Operation

BERTS5EMMI
Commutator and slipring machining

— MR EEENERRET, HTEETNBH
0.02mm, HHMEBERAFZBHNOEIRZEFABII
0.002mm, AETEFEmAaL, RIEFEHAZERE
RITRI AR, BEBATURKEARERBIT
0.3mm. R AREEEIT0.15mmE, BHEFRE
ERTHEE, BT,

EBEFRScBEEMHNEBRFLFTEERSE
Jr’n'J, HERZEBNTBRFNER, A TEKEER
Fin, ARETIERA

B R FHREAEREN ARz 4-8um

A new or reconditioned commmutator should have an
out of roundness of not more than 0.02 mm and
lamination  protrusions  between neighbouring
laminates over 0.002 mm and the flat points must be
eliminated. In dependence on the application
conditions and the carbon brush material, the rotors
should be reconditioned in case of longwave
unroundness of more than 0.30 mm and short—-wave
unroundness of more than 0,15 mm. Commutators
with flush mica requires very hard brush material
with the consequence of high commutator wear For
a better lifetime it is necessary to undercut the
insulation (see sketches).

A new commutator should have a surface of
roughness Rz between 4 and 8 ym.
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DTREBNEREHMSEAEERFESHELE.
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TERA O

IEUIL%J:%S[Z@BE =
® ERFHLEUEB EHIIREINRERF 0E 5
@ B RFYERUKAOBREMOBREE
® BRIFFZHHER HHS
0 ERISERFIEBRRONVNERST

Here are the required conditions for perfect current
carrying and for black commutation:

® good roundness of the commutator

® no lamination protrusions

® no flat points on the commutator

® a symmetrical undercutting of the commutator
insulation, and chamfered laminate edges

® very slight roughness of the commutator or
slipring surface

® uniform brush pressure

® good seating of the brushes to the commutator /
slipring surface.

90

TUZEEHRMEENRE EFTOIME A
Undercut to the correct Undercut and
width and depth bevelled correctly

TIKE ($#81%) TR ($#iR)
Too thin an undercut Offset undercut
(wrong) (wrong)



FRIE A Brush pressure
BRIE N BABETESLETHENE, B 3 ]
W B SAOULEE IR 2 (B BS - N B
The br_ush pressure must be set to the } \\/ - HER
operating conditions. It must also represent X 8 — _— mechanical
a Compromise between the mechanical and gi o B S ER
electrical wear. ﬁ g — electrical
o]

BRIEN

brush pressure

ARl [E 13 % {8 Recommendations for brush pressure

ERIEAS (kpa) Brush pressure in kpa

FE 122 Type of machine

2% Mounting

B B4 stable

Hah @1l swing frame

1500 rmp WL FEREYL  DC machines up to 1500 r.p.m 15-20 20-30
1500 rmp W EE B DC machines over 1500 r.p.m 20-25 25-35
=fEEE B Three—phase commutator machines 18-20 25-30
BB Slipring motors 20-25 25-35
R A B Turbo generators 15-25 =

5Bl Traction motors - 30-50

BRIENHAENRFIE £10%

The tolerance of the brush pressure should be limited to + 10%

oo [
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Bedding in of carbon brushes

BRIRANG, BRISBIRFBRFREMT X
FH. UTEFBILIHRARAK.

1. BRI ;rﬁifﬁa BN, AELT (#ERNE
80-100E BIBPLE ) FEERIFIL R FHBH =
[E1: 28508 F“é%‘r‘n*,%tﬂﬁﬁﬁﬁ?@, 4 e R 60
TEERE T RBRTFIEBARRANEIRE,
BE & iR BB e A s A s, MmN,
A TIRHES, BRIATEEEER, XM EER
IS G BANE T B Rl 7E R 1R B RFFE R AL
=

2. BRFHRMEBRFHERBS L, HARE
BE. ABIEBRIBERER, EEshBE
, W ILETTOES ( LEZ/NEEH) .

(TEZE)

3. BlEMWREFHRG, FaEk=4H (
BRRER ) o ?EEEJ_E%;I&L&FJB’]BU
|, FEZAHML, BRBR, FHESRR
Iﬂfﬁo L%¢Eﬂr—ﬁ/§jﬂELﬂq?j§FUEum
Mo HHERBSERFHEBANEMEDIEE
70%0Y, BRINERERETM T . LEHLHK
RIMRIEERY R, BLih
EHR=SFEEN. (TERA)

Ve

TR MATHIAESENEKBRE MR, BREOAIAEEHET S ( ThEbeE)

The interface of brushes to the slipring or commutator
surface occures with the bedding in of the brushes.
Herewith are several techniques used:

1. The carbon brushes are placed in the brush holder. A strip
of abrasive linen (for instance a granulation 80-100) is
pushed between the brush and the surface of the
commutator or slipring: This strip is drawn in a tangential
direction.

After that the running surface has approximately taken the
shape of the commutator or slipring's surface the contact
means is drawn in the direction of rotation of the machine to
finish the grinding. In order to withdraw the abrasive linen,
the brushes have to be raised. In this way, it is guaranteed
that the brushes take the same position in the brush holder
as in the future operation of the machine.

2. A strip of abrasive linen is fitted around the commutator
or slipring, and fixed with adhesive tape. Then the brushes
are placed in the holder and the rotor of the machine is
turned over in the operating direction.

3. The machine is completely equipped with carbon brushes
and it is put into operation in idle running (possibly with a
reduced speed of rotation). A pumice stone is pressed in front
of the brushes on the commutator. The dust of the pumice
stone which results reaches the brushes and grinds them in.
This method of grinding is particularly suited to large DC
machines. The bedding in can be finished when about 70 % of
the running surface has contacte with the
commutator/slipring. After the bedding in the carbon brushes
have to be taken away from the holder and the machine has to
be cleaned by means of oilfree compressed air.

o ATHIERAME, BEAERFESENNIERD,

Attention: the dust must not reach the coil or the machine bearing. The carbon brushes have to be cleaned with a clean rag (without oil or fat) and

their running surface have to be cleaned by means of a glass brush in order to avoid infiltrated grains.

09
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Mounting of brush holders and brushes

I B
N I B
Il I .

o+ 1+ 0+

AIA FmEfL

ATHREBOERETT, RRERS5%HE
BiRTT, RIFRFDER R ATUER I L B IR
FLE, tLAREIARME R 2 8] #9EE B A JAE
%o ATHRE—=, L—FKEHBAEBR
TERFL, SIHRERMBREENCH T
MEFNE, KigoT UBEEKREED
BRI B MICRK, TERM BRI Z 8 0EES
RIEAEZ/1\E)0.6mm, HREMERSER
Y 5% NERN%E,

BRFSEREREZ BB RELE
1.5-2.0 mmz[8l, BEERTFM T EE, B
ZRIBHEEFHE, HFREERRSER
FREHIXEEE, RIENHEEZ AR
—RE%EM,

WRRBERIKESERFRODZBNEBS KN
R, BRISUERNAEMER, KSR
RIZEETR MBS, BB EARIER
R BRI L RAEBRMHE £, MHR™4
MRAN = ZE)EIE Nk EBRINR R
o ERESRMMEYLL, BRIMBEERT
ek Ao BB R, WEIEBRNERFR
FOSNER,

WRBERFEEK, REFNEBEIILHOT:
AR

v=z=a/(p-I)

v=[8]FR

z=[EtR BRI = B HEE &
a=EBpl 69 % a) R ~F

p=E RIS E, RIBVRMEHEN—F

BRIEERFORELIERERM LIEREE
—EAE LHAIUET, ERERFHEND
718, EREXEMRARENS K@M, B
RArs & m i th el i B > B s 891E A
(E4E)

R

#ie1ER

To ensure correct operation of brushes, the holders and brushes must be
fitted exactly geometrically on the commutator in accordance with the
design of armature and windings, for instance the distance between
brushes of different polarities must be equal. To make certain that this is
the case, a strip of paper is put around the commutator under the brushes,
and the distance between the impressions of the brushes of each pole can
then be measured correctly.This strip of paper can be used as a record for
checking the positions at a later stage. Avariation of as little as 0.5 mm
between the brushes of different polarities can cause considerable
problems with regard to commutation and current distribution.

The distance between the commutator and the lower edge of the brush
box should be set at between 1.5 and 2.0 mm. If the coommutator has been
remachined, the brush holders will have to be reset to maintain this
distance. The setting of the brush holders shoulcl be done with a distance
piece.

If the distance between the brush holder and commutator is too high, this
can lead to brush vibration because the brush will be tilted at a greater
angle. On DC machines brushes should be installed in the same track for
each pole pair. This ensures that

the patina being built is not adversely affected by the brushes on the plus
and on the minus poles. On machines with high number of poles, the
brushes wiill be staggered across the commutator axially so that there is
even wear across the commutator. If the commutator is long enough, the
best stagger arrangement would be as follows:

v=z=a/(p-1)

v Stagger

z Distance between brush pair of same polarity

a Axial brush dimension

p Number of brush pole pairs, i.e. half the number o poles of the
machines.

The fitting of brushes on the commutator must be carried out either
exactly radial or at a certain angle, which is then called either a trailing or a
reaction position, according to the direction in which the commutator
rotates.

The trailing and reaction position are used in order to reduce vibrations.

so [
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Assessment of Performance of Carbon Brushes

BRI T/EmSM I Appearance of the brush sliding face

UTRBAERT BRI TEMNRERIER, AAERL, RMNBUWRIERST, S3%®BRl, S1, S3FIS5RES A#ME TR
T1E@, RBAFENHIBSEM, REROMETE, BRUZEEL, B, Xx, BANSBEHEE, uREX
I A N B ) TAEmE < B A0SEP R 404

The following pictures show typical brush—-sliding faces. For easy identification we suggest you to use the symbols S1,
S3 etc. S1, S3 and Sb are satisfactory sliding faces, indicating that there are no mechanical or electrical problems. ‘
Depending on the carbon material the sliding surface appears dense or porous, and shiny, dull or matt. If there is dust In
the circulating air fine hairlining may occur as shown in Sb.

S1 &%, X=NIEE S1 Dense, shining sliding face

EHIER Normal operation

S3 BRERINH TR S3 Slight porous sliding face

BHER Normal operation

S5 MWL T e S5 Fine hairlining

BERER, ROEMNLFN Normal operation,slight dust influence

S7 HLUEE S7 Hairlining

RHA. AFEAE, SMALIHENFEI  Causes: Underloaded, influence of dust,lil
or grease

SOW LS AEHE S9 Tracking with hairlining and groves

RA. wS7, BERE"&E Causes: Like S7, but stronger



S11 &R, BEnE%
BEE. X RRA
BAREHS I RERARYE

S13 BASBHEILGLIR

RAE. BREME, KEX,
ERFRRASREREL N
RNBIERL BRI 5 B F T
=231

S15 MR TIE@
RE. BRI, HEHRMTSE

S17 EIEE

BE. SeifEs2E8R
&P T, MimsitT
{ET

S19 ik ERIHIINE T
]

BER. W Byl Bmd
IRR}

S21 HINEIE
BER. REhE, TES
RERFMER

S23 il &g R
BRE. BRhRE, B
FEERE, BHITH
SR RIEH

S11 Ghostmarks, difficult commmutation
Causes: Commutation problems, e.g. false or
incorrect position of the neutral zone or interpole

S13 Burning edge of the leaving or trailing edge
Causes: Difficult commutation, heavy sparking,
interruption of contact due to out of round of
commutator or insufficient brush holder spring
pressure

S15 Eroded brush face
Causes: Electrical overload, interruption of contact

S17 Lamination of sliding face

Causes: Burned segments of the sliding face
caused by a winding fault giving voltage surge
during commmutation

S19 Double facing here for a twin brush
Causes: Tilting of the brush in dual direction
machine

S21 Copper nests
Causes: Pick up of copper particals, often
following copper drag

S23 Broken edges

Causes: High raised lamination, commmutator
seriously out of round, brush chatter by low load
and idle running

"
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Commutator appearance

BRTZERFOMEBINIRRS, FTFRBINORIFIZT, BRFORONESTMLMERFER, £a5ENETHETED
BRI ST S RFENRLR, SUETZEBFRELY, ARNRYUREHHS, HAIANFHHEBERR

FHETHHRIFFERN,

TEAERFROOVEEIIA, ]

IXLEBR R A ATRIBI A =T A0 P HIBTER R IZ 1T 8N

In addition to the physical appearance of the surface of the commutator, the skin or patina is of equal importance for
the good running of the carbon brushes. Each carbon brush builds a characteristic patina which is affected by operating
and ambient conditions. The patina consists mainly of copper oxides, graphite deposits and absorbed water, and its
appearance is of importance for the assessment of the running behaviour of the commutation set.

The following pictures show typical appearances of commutation surfaces. The pictures are used by carbon brush
manufacturers and users of brushes as a guide to assist in judging the operation of carbon brushes.

13

P2, PAFIPE AR R TIEFEZRE P2, P4and P6 are examples of

FMEAEF R ISEE,, B normal skin or patina formation.
BTSN, EhTEmA When a machine runs well, the

= s 4 e NN patina or skin on a commutator will
ARBRBHIH, FHEOL be even, slightly shiny and coppery

%, BENEREERENS brown to black in colour There may

ERkE, BefdeE, be appearance of greyish, blucish
BEZHNERMAEIMK and reddish hues, but of
W gM, MAEHEE importance is the evenness of the

skin formation and not its colour

B, MESSEELEIRNRENE
Electrical, mechanical and atmospheric influences
on the patina appearance

P1I2R SRSV ER B ET P12 Streaky patina having some wide and

—. BETEHRE, T& narrow tracks of different colour. No
7 BRI Eommutzla_"tprhvxr/]ear _— .

Ny auses: High humidity, oil vapour, aggressive

F\: BES, ’EE’j%_%’ " gases in the atmosphere,low electrical load on
RSR, BRIE BT ihe bitishes
P14 B0 SRR, HE P14 Torn patina, general appearance as in P12,
SNRRP12, BEEFIRIR but with arrower tracks and commutator wear
EE. wP12fixR, BETH Causes: As in P12, but the conditions have

been maintaine for a longer period causing
commutator damage

BB EL, EMERF IR

PI6EREBNEILEE, FBEIH P16 Smutty patina, uneven skin having patchy
BRI H colours and random spots

BE: SIIHNERFHNA Causes: Uneven commutator or unclean
FatsT&H operating conditions



PR ERILE, AR
THN & 38 HIE— P
ZITBRTALE

RE: BRFREETRY,
B R 3 b/ B RN S AR R
RSB HIRSN.

P24 EILIRELEE, HI
AN ETI1250T14
Frw

BR. #RFHRRORE,
WAL A BIER T A AT
5|2 E BN

P26 ¥ A AP =in%
A

RE:. BEEHTERFHN
EIREEH] SRR EYE

P283C 37 & B 2R e A )55 43
FR. [EP26, o

P42 BRSSO
&

BE, DELLTR—1E
SR HE T4 L i
PSCERSL

PAGIN R Hi BN AR KE DT
BRE. BRESHREETER
FEE R B SR

P22 Patina with dark areas,regular or
irregular patches covering one or
more commutator segments
Causes:Out of round
commutator,vibrations of the motor
caused by badly adjusted shaft or
damaged bearings

P24 Dark patchy patina having
definite edges as in T12 and T14
Causes:Raised segment or group of
segment causing the brush to
bounce

P26 Commutator segments having
patches in the middle or at the edges
Causes:Often due to faulty grinding
of the commutator

P28 Central or lateral bar stains.
Shadows in the centre of the bar or at
either edge

Causes:See P26, commutating
problems

P42 Alternating light and dark bar
markings

Causes:Uneven current distribution
over two parallel windings caused by
double windings crossing in the same
slot

P46 Mat patches in double pole
pitches

Causes:Usually by faulty soldering of
the risers or segment connections

"
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Commutator appearance

B2, B6, BSLii&min
e oh 8] H I deshth & 40

RE: ZREMEIIEN A
¥ig

B1OFLIREILAE, K=
BREHE R

BER. BRAARSEENK
FEBOBE IR

TI0LR&IBEN Faih
SZHDEER
BR. BERBTENE
BEHENSAERRE
BHEALS 2

T12E— LRI H s
AT —ORENBANIRID

LI AL
RA: BT hHHIRE
sl (HL2)

B2, B6, B8 Burning at the edge or
in the middle of bar
Causes:Sparking caused by
commutation problems

B10 Perforated patina, light, dense or
distributed buildup spots
Causes:Patina destruction caused by
too large electrical resistance

T10 Dark patches at edges of bars in
direction of rotation
Causes:Frequently caused by long
periods with the motor being
stationary without power or short
stationary periods under load

T12 Burning of a trailing edge and the
next leading edge of a bar
Causes:Caused by protruding
segment as in L2



T14BE BBTLL
BRA. BRFATD, hET
e S A A= e i)

T16BA R MBS BBHST BB
T DGR R
RE. =BRE (L)

T188 R AL
RE: BRTROETH (KL
L8)

T14 Dark markings

Causes:Sign of a low segment, could
also be caused by a flat spot on the
commutator

T16 Clearly defined dark markings
together with segment edges burnt
Causes:Raised mica (see L6)

T18 Dark markings
Causes:Badly undercut segment edges
(see L8)

iR FRIER Commutator wear

R2MEE R FTEpE
BE: BRlZHESR, Kz
TEE SR LT ER

RABERFHPORAK B RFEN
TRER

RE. EROERHL. T&
EM BRI R ST TRE
Sl R T B

R2 Top view of a commutator
Causes:Trackwise normal metal
abrasion after long period of operation
with correctly positioned burshes

R4 Commutator bar showing abnormal
metal abrasion

Causes:Abnormal abrasion is caused by
incorrect brush alignment, inadequate
brush material or contamination

1 [ G-
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Commutator appearance

L2-T12 #ii A ik
L4-T14 BRAFUF
L6-T16 =& A (hike
L8-T18 Eifi F & &
BHE: BRFAERSDE

L10 $75R
RERE. &fRESRAORIESED

10 110

L2-T12 Protruding segment

L4-T14 Low segment

L6-T16 Raised mica

L8-T18 Ridge on the segment edge
Causes:Faulty commutator segments

L10 Copper drag
Causes:Bumps or vibrations with various causes
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Instructions in Case of Operationg Difficulties

sEZUAIERRI AN FE Strong brush sparking

J&[A Cause

Ui 773% Corrective measures

BRFIBRRE EHIEY ( MRESEEER )

Out of round commutator or slipring Turning or grinding (see “Directions for Installation and Operation” )
BRIEDTE EhERIES ( WEEITT )

Insufficient brush pressure Increase brush pressure (see page9)

BB R A 7E R 4R B {FAREBR T TR BB RIFO R 607K A2 HEFE SR B U A A 1% 1

Carbon brushes are stuck in holder

Carefully remove foreign bodies and dust from brush and holder. Dust grooves are
recommended

T A EEMASY) ETE S, WIRLHAIR AR EH K
Qil or dirt between segments Clean segments, filter cooling air, and possibly seal bearings
BRI LA 25 I

Carbon brushes badly bedded in

Repeat bedding in

AR B 2R F BB IR
Brush holder too far from the commutator or slipring

BERREK RS 2R FHEEE2mm
Adjust distance between holder and commutator to 2 mm

Yoi%5E i T4tk ;AR A A
Protruding insulation segments Undercut insulation and shamfer segments
AN E NS IR IE (D WAREER D BAES, BILH0 B RIE ) SR B IR B A LSRRI

Machine vibrating or chattering

If it is not possible to reduce the vibration of the machine, increase brush pressures or
use a brush design fitted with fibre and rubber top

BB RIMF AR FE (L B LB HAE N B B R

Wrong position of brush bridge Establish neutral position and adjust brush arms accordingly

B B A EE1R IEHTR B R

Faulty installation of brush arms Adjust brush arms correctly

R AR S A58 BAHER N EHEIR, NERBRIES

Interpole too strong or too weak Machine manufacturer to correct fault, or install another brush grade to compensate
NEIE M B RG-S BB R BT R A I

Incorrect brush grade

Contact our technical service

BTl HEiMIRIE Patches or burn marks

JR[# Cause

Bt 773% Corrective measures

FEERRET (L2, L4)
Producing or low segments (L2,L.4)

REFERIER

Retighten and turning the commutator

g~ (T16, P24 )
Raised mica insulation (T16,P24)

EFHERF, TU=E, AURgBREZERF
Turning the commutator, undercut mica and possibly retighten commutator

ERFRBRBEREZE, FEMEZE (P16)
Out of round commutator or slip rings, i.e.
badly out of balance (P16)

BT R R T R R
Rebalance and / or remachine commutator or slip ring

B R IREE (P42,P46)
Bad soldering of risers (P42, P46)

EFRESR

Resolder risers

BRSE I EIRE KRB TRY) ( BEITER )
Electrolytic deposit from brush to steel on
stationary steel slip rings (galv. Element)

EEABSEHE, o BRI N — 5
In case of long standstill periods insert insulating strip under the carbon brush

1o [
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Instructions in Case of Operationg Difficulties

BiRFENLE

R & Cause

15 Exessive wear of commutator and slip rings

i 75 i% Corrective measures

T BTSSRI HITH
Overload on brush track due to uneven current
distribution

BEERIES, TAMEHREFH BRI
Adjust brush pressures to the correct level. Possibly use brushes with a higher
polishing effect

TERERD R (P14)

Dusty environment (P14)

ﬁz%/rc /Eﬁ‘ggl)\/%/ :l:—\
Blow in clean air by installing a filter

BREMMESESER (P12)

Aggressive gases or vapors P12)

SINBEER, ARFARth T BRI BRELFHER
Blow in clean air and use brushes with a stronger polishing effect

BRKES | R2hE (P14)

Grooving caused by low electrical load on brushes (P14)

SR BRI B E RS

Reduce number of brushes per pole or change brush grade

BRT BB HES [ huiE

Grooving causes by oil film on commutator or Slip rings

BER, BRIHES

Seal bearings and avoid oil vapor

BEREATBRE A EIRMEFRIREK
Material loss by anodic when using slip rings with
DC current

K E BB
Change polarity of slip rings time to time

Hu$H (L10) ERNRERS, BaEMNOKRARAREHE
Copper drag (LIO) Because of complex nature of the cause, please contact our technical service
AT IR R LRI BN AR IR

Development of flat spots

Install starting current limits

A5 BB RIEER Uneven brush wear

R & Cause

i#t 75i% Corrective measures

W BRI

Uneven current distribution

V% 8 I & 71 B IEFRIK

Adjust brush pressure to correct level

36 5 RIA B e 22

Bad connection of tail to brush

B xR

Change carbon brushes

BB RIRR S IR A A—fhgS e B R
Mixed brush grades Use only one brush grade
BRI 7E 4R B2 AL EERIE, BRIFREAZE, BRIRAKLELIT

Brushes stuck in holder

Clean holder and check tolerances, use dust grooves eventually
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Carbon brush grades and typical properties used in ECC

®8  HEES  BEE  BE ANEE  SREE GNP BRSR TEMR
Category Material SER Density  Flexural Rockwell Current  Peripheral Main
Grade Strength Hardness Densitéy Speed Applications
pQm glem? Mpa HRB Alcm m/s
SEMRERS, BTaRRRA BN
ECNZs 22 1g28 5.2 NA 1o & Excellent current collecting property. For high speed turbonator
ECN31 23 1.31 5 N/A 10 70 SaEElS, fﬁ?%ﬁ?—%i’é?@ﬁ
FRAE ' Excellent current collecting property. For medium speed turbonator
Natural ~ ECN35 21 1.35 5 NA 8 70 BETEERLS, AT PRER B .
Graohite Excellent current collecting property. For medium speed turbonator
' ’ Excellent current collecting property. For low speed hydro—generator
ECN45 18 1.45 10 N/A 11 60 Hi&k Bl FDRBHEBI , o
DC generator and Synchronos generator's collecting ring
B3 IR AL
—— ECR12 120 1.78 34 85 (10/60) 10 35 DC and AC variable speed motor
e BRI Bk AL
Resin ECR21 210 1.70 32 82 (10/60) 8 35 DC and AC variable speed motor
bonded TEcpag T 480 1.66 18 80 (1040) 6 40  EMHZEIREA
graphite DC and AC variable speed motor
ECR120 1200 158 23 84 (1040) 5 40  EIDEROEBI
big starting torque AC motor
80-120VE A BAl. EREBIEHL
e 10 ot 10 0010201 12 50 80-120V DC generator, DC electric welding machine
ECE17 13 158 8 103 (1020) 12 50~ BEAREEIUSRER, NRERBIL
) High speed turbonator’ s collecting ring, Small DC generator
ECE20 20 1.56 11 90 (10/60) 10 45 A
J R BABIREALFOZE S| B B AL
ECE25 16 1.61 13 75 (10/60) 12 40 Turbonator' s exciter, DC traction motor
ECE21 28 1.62 20 85 (1060) 10 40  HROERAGHHRNNES SRS
The reversing required and vibrating DC traction motor
BILAE 120-400VE # B84
Eloctro ECE30 40 1.58 21 87 (10/60) 10 35 120400V DC motor
~graphite  ECE31 50 1,62 20 92 (10/100) 12 50
#o|Eil. AR ERBULNS R, ILWBHI. TRERFE
ECE35 54 1.67 24 85 (10/100) 12 45 IR S 5 M B B B
ECE36 59 1.7 26 90 (10/100) 12 40 Traction motor, Turbonator’ s exciter, Steel rolling motor, AC
commutator machine, Other DC motor
ECE37 62 1.57 23 90 (10/100) 12 45
ECE31R 48 1.65 25 90 1/10/1003 12 50 .
ERE BT, RS, ERTSIWE. BbEEs B
Vay-< ECE35R 52 1.73 31 100 (10/100) 12 45 Excellent reversing, Good film—forming, Applicable for all kinds of
Impregnated ;
olectro.  ECE36R 56 162 20 86 (10100) 12 ny | |eiEESealEEAGE RIS
graphite PIENETNITEEEE)
ECE37R 60 1.75 35 103 (10/100) 12 40 Engine, Mine traction motor
FER | mbS 22 & RO NS 0 mpgen. SonnEeR, REEDTeN
ECC50 15 3.1 30 75 (10/60) 15 35 Wind driven generator, Asynchronous motor’ s collecting ring, Low
voltage DC motor
EGE55) 1.0 3.2 32 78 (10/60) 15 35
SELE ECC65 04 3.9 45 80 (10/60) 18 30 REBEERABUIFTRBYIEBIN, FEHIR
Met Ii Low voltage DC generator, variable speed motor’ s collecting ring,
e gcers 0.2 4.2 50 80 (10/60) 20 30 e
aphits : ﬂiﬁg mgik BRI EA L
T, SBER. MR BREEAL
ECCS0 — = 2 65 (10/60) 2 25 Contact for industries, Sliding block, Grounding device, production line for electric plating
ECS50 2.6 3 24 80 (10/60 15 40 e
L 1Hp0) SR E
ECS65 0.8 3.6 30 85 (10/60) 18 30 Mini AC motor
ESEEMS
SLoE O g % 90 (10/60) 2 - Contact of signal device
ECE10C 6 2.2 30 70 (10/60) 15 40 . .
BLEERE BB, EEHhIR
Metal ECEI7C 4 245 35 75 (10/60) 15 40 AC slip ring motor, grounding ring
impregnated ¢ 7 6 24 32 8 (1060) 15 35
graphite Baaa
Fehi e TS R 2 S T
ECE17S 8 2.1 25 65 (1060) 14 45~ BEMEREIAR R

AC slip ring motor used in corrosion condition

-0 [




SFRARRANBRBRSREERRSH

Carbon Brush Grades and Typical Properties

BRI 2631 FRIES FBEE BE PR E BRI BiREE EE®RE
Group Grade S.E.R Density Flexural strength Hardness Current density Peripheral speed
pQm glcm?® MPa Rockwell B Alcm? m/s
RE12 50 52 17 85HR10/60 12 50
RE28 42 1.63 21 70HR10/100 12 50
RE54 18 1.58 28 65HR10/60 12 50
RE59 49 1.67 24 75HR10/150 12 56
REGO 50 1.67 20 70HR10/150 12 56
RE75 25 1.56 21 58HR10/60 12 50
RE76 25 1.57 25 68HR10/60 12 50
BUREX RESO 15 1.50 9 30HR10/40 10 50
Siestiogiaehits RE92* 16 153 14 55HR10/40 12 50
RE95 i[5 1.56 14 57HR10/40 12 50
RE98 61 1.41 12 50HR10/60 12 60
RE140 90 1.68 25 95HR10/150 10 50
RE170 74 1.68 27 92HR10/150 10 50
E33 57 1.62 22 105HR10/100 12 60
E34 32 1.66 26 90HR10/100 12 60
FALR% RE50 9 1.40 7 = 10 80
Natural graphite RE66 23 123 6 - 10 80
RC53 1.3 &2 30 84HR10/60 12 40
RC67 0.4 3.8 35 85HR10/60 14 35
RC73 0.20 4.2 44 85HR10/60 15 30
ERAOEX
Metal graphite RC87 0.10 5.2 55 60HR10/60 18 25
RC90 0.09 5.8 36 74HR10/40 22 25
RC95 0.12 6.2 115 75HR10/60 25 20
RS70 0.8 43 30 90HR10/60 = 20
PRk 2 T Bk RX88 140 1.68 32 85HR10/60 10 35
Resin bonded graphite RX91 330 1.41 18 80HR10/40 10 40
Bk RH67 46 1.60 45 (5/150)103 8 =
Hard carbon RH67 M5 6.5 258 80 (5/150)120 12 =

1) BIDE TR T M EBRINERME, XEBFHAKFINEERAMS > /F0RE 59 N
2) RE92* 2 HZ THHBRIES, I DHWREGRE

1) It is possible to improve the running properties of the grades by impregnation:in that case, numbers or letters are added to the basic grades,
e.g. RE59 N1.
2) RE92* Which is the famous grade in the world has been replaced by RE95.



FLRIZER) RIS FE FapR R B KREE niraE  EERE HREE  EMEERE ERRH

Group Grade Density S.E.R Shore Flexural Peripheral Current Voltage Coeff.
Hardness strength speed density Drop Friction
glem?® uQm MPa m/s Alcm?
E3X 1.69 11 30 21.4 45 125 m vl
E22 1.66 16 45 29 30 10 | h
E24 1.57 38 60 28.3 30 10 m |
E25 1.68 30 65 27.6 30 10 | |
E27 1.54 43 70 29 33 10 h vl
E28 1.48 48 50 18.6 30 10 m vl
E31 1.6 48 70 27.6 40 ili2 h vl
E34 1.62 55 70 30.3 85 12 m |
E37 1.6 43 75 33.8 40 10 | vl
E38 1.7 46 V5 37.2 85 10 m v
E39 1.8 40 85 37.2 40 10 h vl
E40 1.45 53 40 13.8 45 12 vh |
BREEX E41 1.55 58 60 207 45 125 h vi
Elccticali@iaghite E44 172 43 80 379 35 10 m |
E45 1.55 59 55 22.8 45 1215 m vl
E49 1.64 43 70 20.7 50 125 h |
E50 1.57 53 55 20 35 12 m |
E5il 1.56 56 60 22.1 45 125 m vl
E57 1.53 54 50 17.9 45 12.5 m |
E58 1.65 50 65 27.6 50 225 h vl
E60 1.66 50 75 36.5 50 1235 h vl
E61 1.44 15 30 11 45 12 m |
E63 1.58 14 30 14 45 12 m |
E67 1.43 66 40 11 50 12.5 m |
E77 1.45 66 40 12.4 50 12.5 h vl
4029 1.46 63 45 13.8 40 1215 m |
4041 1.49 76 50 9 37 12.5 m vl
6677X 1.6 76 65 16.5 40 123 m |
155K Carbon H 1.64 27 55 20.7 20 6605 m m
KRR E 610 1.91 20 20 32.4 30 8 m [
Graphite 619 1.78 48 35 37.9 25 8 vh |
700 1.82 10 25 1515.8 35 ik} h |
702 1.43 25 i3 4.8 70 10 h |
PRkt LA 2 621 1.75 200 55 31 20 5 vh m
Bakelite Graphite 622 150 16 0 40 10 vh [
B 75 4.6 0.16 20 48 30 20 vl vl
$ERE B 80 52 0.07 20 95 30 25 vl vl
Metal Graphite B 86 6 0.07 30 95 30 25 vl vl
B 87 6.4 0.05 30 62 30 25 vl vl
B 98 5.8 0.01 30 67 30 25 v vl
CW 40 2.8 2.3 75 30 40 16 v vl
CW 54 3.2 i85 85 32 40 18 vl v
ﬁkfﬁﬁﬂ Eﬁﬁ'] CW 68 3.8 0.4 84 36 35 20 vl vl
Windmil Grade CW 74 4.2 0.2 85 45 30 2 v v
AG 20 3.8 0.3 75 30 20 25 vl vl
AG 65 4.4 (085 85 30 20 25 vl v
B3 "HS A JEPE EERRE
Classification Symbol Voltage Drop  Coeff Friction
1R& Very High vh 2,5-3
= High h 2-2,5 >0,3
% Medium m 1,5-2 0,2-0,3
1% Low J 1-15 0,1-0,2 -
TRIE Very Low vi 0,5-1 <01 22
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Carbon Brushes Trouble Shooting Guide
Bl AR D E IS TRROE LT, MoaESEEMMNRRNSITFROADEES PRER
EH&=E£ MR, BNFRET 17, 2", “3" %, HEUENRERITRET X
Locate trouble at top of vertical columns. Possible causes can then be located by looking down the column
and reading item on horizontal rows indicated. Most frequent causes are numbered 1, 2, 3, etc. Other
possible causes are marked with an  “X” .

g 9 g Q o
K 3 T
iz = [
ke 3 Vo X
Ein] § Ein] §= 7%
& &
P RIERRE Cause S S
RIFRE (L& N IET Incorrect position of brush holder arms 1 1 1
I 2= KB BRA Interpole air—gap too small 6 4
SBESSEN ¥ N Interpole air—gap too large 5 5
HRJE] BB IR AR Interpole current too strong 2 2
8] 8 37 A 58 Interpole current too weak 2 3
BRIFREBHR, SYUIERY Oil and dirt on commutator, carbon dust
BRI TiEma SRk Grains of emery in the brush running surface
BT Overload of machine X X
BAERD Vibration of machine 4 5
B IRSRA IR Armature winding faulty X X
EF SR E&NEMBRATRYS% Unequal contact resistance between spindles to bus bar X X
B RIFEE 7 RIIE P Brushes stick in the brush holders X X
RIBEREL, BIEZAK Defective holders, brush boxes too large X X
e8Il 4 b o] BEER 2K Some loose brush circuit connections X X
RIRBERF AL Brush holder too far from commutator X X
DRIEEARK Humidity of air too high 6
TREE AR Humidity of air too low
DRpEHL Dusty air
DEPEBRENSAIRE Corrosion from gas and acid fumes in the air 7
HBEER AR Incorrect spring tension X 3
BRI TEEITERY Polishing action not sufficient X
B8 Rl EE AR R A K SN S EE T B AR Brush friction too strong or polishing action too strong X
E8 45 e IS Brushes are greased X
TRIES BRI iTEM Different carbo grades in parallel
BRI FHECEIR Brush shunt faulty
BRI § = B R 9% Unequal brush arm spacing X X
=BARTY Mica not undercut X
BRFIUEHKE Commnutator or rings untrue 3 4
BRTHES R REE Commutator lugs disconnected X X
BRTHOUREFLTTEHEL, agudfi Loose, high or low commutator bars X X
BRFEHIRFE Flats on the commutator X X

23
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ElERHEES Rl AR PHEER

Recommended Applications of Carbon Brushes for Stationary Machines and Railway Technolog
Al - A& RIS RIS

DC machines until

L

ENVEREHNAIF LA 110V, Fork lift motors
RC53
KEVE R Large DC machines
AF110V >110V
FLSN R FFREER AN Rolling mill and mine hoist motors RE60, RE92N1 E45,E41,E57,4029
RE98N1,RE75
EHEEN Control generators RE92N1,RE98N1,RE60 E45,E61
Rh#&H Exciters RE60,RE92,RE75,RE170 E35,E61
FLME BN AL Steel mill auxiliary motors RE12,RE75,RE92,REG4 E45.4029
H NV B i E A Small and medium RE603,RE753,REGONS, E45,E61,4029
DC machines RX91, RE98, RE170
=HEERBYL 3-phase commutator motors RX88, RX91
Z R A0M/SHIB IR Sliprings until 40 ms™"
BRME B Bronze and copper rings RC53,EE§Z'F;%(:E7§312RC87' E3
TG, HHERIRBHFERBIR Remanite, perlite—and spheroidal RC53, RC73.RE92 RE54,RESO E61
cast iron rings
Z 4 R80M/SIB IR Sliprings until 80 ms~' RE50
W (R KZEBAN) Steel rings(Turbo generators) 702
EihEE Earthing contacts RE50, RS70,
[f-giﬂg f‘- %l EE*)].Traction motors (railway)
16 2/3#H 2 3 & 5 B A, 16 ?/s—Hz—AC traction motors RE59, REGON7 3]
o] = REE A Thyristor controlled motors RE59N1, REGON7 6677
ERES|H DC traction motors RE59N1, REGON7 6677,E45

5| BHUATABRE)
AR B RBFEFERB

Traction motors (local traffic)

DC without chopper control

RE59, REBON1T, RE92N1,
RE76

E45,6677,E37

BRXREMBEFNEREY  DC with chopper control RE140 6677,E37
T8 E Trolleybus RES9N1 E45,E37
AL E Diesel electric trains

ERB DC motors RE59N1 E37,E45,E49
RERBH Train generators RE59N1, REGONG E45,E49
LR T v 8kB% AEE S|4 Traction motors for mining and RE75N1, RE76, RE5ON1 E45,E49

industrial railways

HENEE

Auxiliary motors

REb4, REB9, RK433, RX91, RESO

E45,4029,E51

KV FHBEE

Railway Earthing Devices

RC87, RC90

B80
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No, 164 Yusngi Foad, Yan'an Economic

Developmend Park, ¥a' an City, 3ichuan Province, FR China
B35 /TEL: B6-B3G-322ZT029
R IC/FAL: BE-BIS-3227030

E=mail:ecciil|#&acc-carbon, com
www. ecc-carbon. com
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