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Electrical Carbon for Rail Transit
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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—
uality 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

—Lubrication bars for wheel flange
ECC have been certified with 1ISO 9001 :2008 since Sept. 2016. 1501400: 2015, 1S045001: 2018 since Sept. 2020
Klndly wew our web page at www ecc carbon com
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Following electrical carbon items have been used in rail transit:

1) Carbon current collector for pantograph which supply power for the trian—set includes been used for
EMU, locomotive,3rd rail, mono rail, mine locomotive, trolley bus, sky train,travelling crane and maglev
train etc.

2) Grounding carbon brush for elimination of residual current in ERD (Earthing Return Device)

3) Carbon brush for traction motor in those old types of electric or diesel locomotive

4) lubrication bar for wheel flange which may reduce the wear between the wheel and the track

o» I
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Carbon current collector for pantograph which supply power for the trian-set
includes been used for EMU, locomotive and subway

H=IAKBR

Carbon current collector for 3rd rail

B AHRARESBRAOMBRNE IR EUTER=LNHBR, BHMRETIMNZLEE MBI ENT
ks, ATHEARERTENE, BEINSERIEZBIRE ZXA, EELLAR T UEXBEFRIRE
8,

Designs and carrier materials of third rail collector carbons are similar to collectors for overhead lines.
Additional mechanical safety devices are provided for protection against lateral bumps. For reasons of
stability and costs galvanized sheet steel and aluminium carriers have widely gained acceptance. In certain
cases brass or copper carriers may also be used.

BIAMKIEEFR T ABRR

Powder metallurgy collector for mono rail Carbon current collector for trolley buses
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Carbon current collector for grounding device of sky train

EABRZIMASHRHT

Carbon conductive shoe for unpiloted light rail

5| 4L Bk

Carbon brush for traction motor
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Carbon brush for grounding device

RADEE

lubrication bar for wheel flange
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Advantage of ECC Carbon’s Carbon Current Collectors
your benefit: Reliability and low Life—Cycle—Cost

® Low wear of the carbon material and the overhead wire

@ Lead free metallized carbon grades for high and very high current load (RHECHP72C)
@® Bond between Al-carrier and carbon profile is by an electrically conductive glue

@ Bond is heat-resisting up to 300°C

@ Tested with short circuit current

@ Reliable Automatic—Dropping—Device system

@ Reliable — Quality Control System
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Compact and Solid Carbon Current Collector
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Typical performance data
@ fLIEFE, YIMFBSMRERA
@ L3 EI )58 >5N/mm?
® }2250°C (FUEME ) , TIM300 °C ( <14¥4$)
©® 55 B% 831 11 2 B IA30KA
©® BIEFNTIBIR < 81607 Ak ea B

<1Qm ( “EER )

<050m (REEHBIR)

® Mechanical and electrical high strength bond
@ Shear strength of the bond: > 5 N/mm?
@ Temperature resistance up to 250°C (rated value),up to 300°C(< Tmin.)
@ Short- circuit current load up to 30 kA
@® Contact resistance between carbon profile/Al-carrier
< 1,0 mQ (plain carbon)

< 0,5 mQ (metallized carbon)
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Designs of complete collectors

F L RIFRBH Clamped carbon current collector

NN ERREANZRITENMEL, BWET, BRI 2EZ K
k%, EEAEdhRTEEIA1500N, ZHEBREIEMAFEEE
NHZHES,

Steel or copper sheet is used as carrier material. Clamping
joints by rivets, screws or flanges. Maximum bending load is
1.500N. This type of current collector is mainly used with
traditional pantographs.

£ 5 85%84R Composite carbon current collector
XE2—MRRRITHGRER, FETHEENHBR, ENHENN
BREANSESHEAIEASSNHSE5SH, BEXHRBER
TR B S AR L,

This current collector is a special design. Unlike the other
designs here the carbon current collector is covered right up
to the contact surface by a copper shell, essentially taking
over the drawing of current. This type of collector is used for
applications with very high electrical and mechanical
demands.

I

KEEEURR B Soldered carbon current collector

BN FBRIRIEAZRIEOME, BESHEBELI—£, XH
HEaRERS < BOEMBIALEERE, FZATFINHAMER A
T B4R Es, HZdh fifa oTIA3000N,

Steel or copper sheet in different profiles is used as carrier
material and soldered up with the carbon current collector.
These collectors have a low transition resistance between
the carbon and carrier. Their main application is on higher
mechanical and electrical loads. A bending load of up to
3.000N is permissible.

FHEBRIBHR Bonded carbon current collector

ATEEANERSRENEE-CEEHRRASEM, BRER
ERENZSHNMEEEER, BRRBSEVZITHR 7
WiRE M, HTih3RETIA3500N,, X F i & ik X s 5B AR &=
ZATURBENNSREKE,

Various aluminium profiles are used as carriers, which are
then bonded with the carbon current collector, ensuring
electrical conductivity. By using aluminium profiles good
aerodynamic properties and low weight solutions are
possible. The multiple chamber system ensures higher
mechanical stability, allowing a maximum bending strength of
3.500N. Main application for this corrosion resistant collector
is on modern light railways and high speed railways.
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ECC carbon strip grades and technical parameters for pantographs

e BE BlEE EREE nHRE <$E2E  BREE TEAE
Grade Density S.E.R Rockwell Flexural Max. Metal ~ Current Main Applications
Hardness Strength  Content Load
glcm® p Qm Mpa Almm
ECH22 1.7 38 80 (HRB5/150) 35 0 4-6 THheF
Trolleybus
ECH23 1.68 40 75(HRB5/150) 30 0 4-6 THeBE
Trolleybus
ECH68 1.68 38 75(HRB5/150) 30 0 4-6 T &A% _
Main-line locomotive
ECH vl 1.71 35 80 (HRB 5/150) 33 0 5-8 B :
] _ ! | | B | 1 Urban rail locomotive
ECH73 1.73 30 85(HRBb5/150) 35 0 5-8 B AL E ‘ .
Heavy current urban rail locomotive
ECHX68 1.68 38 80(HRB5/150) 30 0 5-8 MERNE .
EMU and Locomotive
- ERNE
ECHS71 1.71 34 85 (HRB 5/150) 30 0 5-8 EMU and Locomotive
- NERHLE
ECHP72 1.73 34 95 (HRB 5/150) &7 0 6-8 EMU and Locomotive
ECH23C 2.2 12 90(HRB5/150) 50 30 10121 s
rolleybus
ECH68C 25 4 115(HRB5/150) 65 40 i e (Eas i . .
eavy current urban rail locomotive
ECHX68C 2.6 4 110(HRB5/150) 65 45 2 ey L . .
. e - - o - eavy current urban rail locomotive
ECH71C 2.3 5 110(HRB5/150) 60 35 12-14 | TEHE .
ain-line locomotive
_ ) T b 8k
ECHS71C 2.2 o) 110 (HRB 5/150) 60 30 12-15 EMU and Subway Train
ECHP72C 23 5 110(HRB5/150) 65 35 1218 B
ECHP72B 24 8 115(HRB5/150) 65 40 16=200 BEERE e et
MABEBIR, BTHNNENN=IE
ECF80 8 0.2 95(HRB 5/150) 110 80 25-30 powder metilurgioal collector be used in monorail and third rail
MABEBR, BTHRNERF=Z0NE
ECF85 8.3 0.15 100 (HRB 5/150) 120 85 25-30  powder metzﬁlurg\ca\ collector be used in monorail and third rail
I8 32 18 AR S R AR S

Grounded carbon brush grades and technicalparameters for rail transit

S BE B R E SREE B IREE mIrRE SHERER BREE
Grade Density SHENR Rockwell Shore Flexural Peripheral Current
Hardness Hardness Strength Speed Load
g/cm? uQm Mpa m/s Alcm?
RC87 5.2 0.1 60 HR10/60 N/A 55 25 18
B80 5.2 0.07 N/A 20 95 30 215




W= FE BHEEX RKEE NAEE SESE ERRE RBIRFEIEREFSG (A RAE)
Grade Density S.E.R Rockwell Flexural Max. Metal Current Average Life Time of Carbon
Hardness Strength Content Load Stripe in 10,000 KM
g/cm®* p Qm HRB 5/1560 Mpa % A/mm
RH84 1.73 34 95 37 0 6-8 1) Metro#h$10-50 ( 22mm thickE % )
2 ) Locomotive X ZE14-15 ( 22mm thickEE)
3) EMUB#22-29 ( 22mm thick ¥ )
RH84M6 2.4 12 115 65 25 9-12 Metroth#8-23 (22 mm thick & )
RH84M8 2.4 3.5 120 65 28 12-15 1) Metro#h$56-20 (22mm thick BE )
2 ) EMUS%30-50 ( 22 mm thickB& )
RH83M®6 2.8 7 170 85 40 12-15 1) Metro#h$56-10 ( 22 mm thick 2 &)
2 ) Locomotive X ZE12-14 ( 22 mm thick2 )
3) EMUB#6-10 (18 mm thickE & )
RH83M8 2.7 3 86 72 36 16-20 1) Metrodti#7-12 (22 mm thickEE )
2 ) Locomotive X E12-14 ( 22 mm thick B E)
3) EMUS%6-10 (18 mm thickBE& )
RH85M6 3.4 4 110 95 5] 16-20 Metro#ti#6-10 (22 mm thick B & )
RH85M8 3.2 2 85 70 50 20-27 Metro#th$%7-12 (22 mm thickE& )
RH86M6 3.3 3.5 102 75 55 16-20 EMUB%6-10 (18 mm thickEZ )
s BE BEX  RREE nhRE BNRAEE BREE FEAE
Grade Density S.E.R  Rockwell Flexural ~ Peripheral  Current Main Applications
glem® pQm Hardness Strength Speed Load
Mpa m/s Alcm?
ECE30 1.58 40 87 (10/60) 21 35 10 ZES|EH, ABEZBHNE SR, LW
BEIYL. BN T BNYVIAE B HHE
ECE31 1.62 50 92 (10/100) 20 50 12 BEREN ,
for traction motors, turbonator” s
ECE35 1.67 54 85 (10/100) 24 45 12 exciter, steel rolling motor, AC
commutator motor and 'other DC motors
ECE36 1.7 59 90 (10/100) 26 40 o Fhiios B C o
ECE37 157 62 90 (10/100) 23 45 12
wmEiLF. EME, SRTEENE. B
ECE31R 1.65 48 90 (10/100) 25 50 12 faEEs|El
excellent in commutation, Good
ECE35R 1.73 52 100 (10/100) 31 45 12 film-forming, Applicable for all kinds of
traction motors of locomotive and ship
ECE36R 1.62 56 86 (10/100) 20 40 12
ECE37R 1.76 60 103 (10/100) 35 40 12 U, FLES| B

for traction motors of locomotive and
mine

09



e BE BME EREE AREE HAEE OB SRRE TEA%
Grade Density S.E.R  Rockwell Shore  Flexural Peripheral Current Main Applications
Hardness Hardness Strength  Speed Load
glem® u Qm Mpa ms  Alcm?
TomESIBH, THEEHOERESIEBH, EHER
105 B, KELZB, HEHBEN
E33 1.62 57 HR10/100 N/A 22 60 12 AC traction motor, DC without chopper control,DC motor
for diesel electric trains, train generator,auxiliary motor
aIREEES B, BEmEslBil, TREFEEGTNE
90 mES| B, THBERY WNZEZES B
E34 1.66 32 HR10/100 N/A 26 60 12 Thyristor controlled motor, DC traction motor with and
without chopper control, traction motor for trolleybus,
mining and industrial railway
ZomEEs| B, TiRmEEs|BEl, EREsI B, KE
75 RBHEHEESOERESIBY, THBERY WL
RES9N1 1.67 49  HRig/is0 NA 24 56 12 F®3|@fl, KERGH, WHoil
AC and DC traction motor, thyristor controlled motor,DC without
chopper control, train generator, traction motor for trolleybus,
mining and industrial railway
E31 1.6 48 N/A 700 27ieY (MGl iZN (=i
AC traction motor
BHEEGERES B, EhERBN
E37 1.6 43 N/A 75 33.8 40 10 DC with chopper control, DC motor for diesel electric train
THREFINERES| B, THEBEERY WHEZES]
B, KELZBH, HEHEN
E45 1.55 59 N/A 55 22.8 45 12.5 DC without chopper control,traction motor for trolleybus,
mining and industrial railway, train generator, auxiliary motor
_HlﬁiéﬁlEE*ﬂ, BEREs| B, WEXBERLHE
6677 1.6 76 N/A 65 16.5 40 12.5 #=#IFESIBEH i )
thyrlstor controlled motor, DC traction motor, DC with and
without chopper control traction motor
A B335 AECFOs SR RS
Data sheet of ECF98 conductive shoe for driverless light rail
s BnE B B IR E ITIRE [ & %% & BAEE
Grade Density S.E.R Shore Flexural Peripheral Speed Current
Hardness Strength m/s Load
g/cm? uQm Mpa Alcm?
ECF98 5.8 0.01 30 67 30 25
BYZIEA ECVT5 REEBBREASH
Data sheet of ECv75 lubrication bar for wheel flange
e mE BEERY BRSE  RFRE RERE  FOSAE
Grade Density Coefficient Shore Flexural Compressive Open
f friction Hardness Strength Strength Porosity
g/cm?® Slilals Mpa Mpa %
ECV75 1.73 0.25 bb 15 32 19

Z RS B NI EFEE JI5mm/10000KMZ A7
Tested wear rate as 5mm/10000KM
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Standard cross-sectional dimensions of carbon bars
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Standard cross-sectional dimensions of carbon bars
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Influences on wear rates
ESMNHEZERSBERBEEERY
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Electrical and mechanical influences
are of prime importance for wear rates
of corbon collectors.

@® current lood/recirculation of brake current
® speed of vehicle

@ pantograph and carbon collector construction
(damping,weight)

® kind of current (DC or AC/arc extinguishing)
@ condition of contact wire (suspension,
isolation link,contact surface)

@® track profile/roadbed

@ climatic (frost, rain, freezing fog,humidity)
® These influences lead mainly to electrical
and only slightly to mechanical wear of the
carbon collector.

BAIEFE (cm¥NET )

Specific weor(cm?/h)

N Y N [N

ER1 F7WERIKRRA P AR

Seasonal influences on specific wear of carbon current collectors

0 25 50 75 100 125
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EFR2 EEEFETHMARSKRRERNHXR

Ratio of contact current and wear of current collectors at constant speed

TRIBHREEFE Collector wear
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Instructionsfor safe operation of our Carbon Current Collectors(CCC)
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Instructions for safe storage
® CCC are to be stored dry and shock protected.

Installation guide:

® Please check for instructions indicated on CCC itself.

® Please use only calibrated torque control wrenches for
installation.

® Should there be no instructions indicated on CCC,
please refer to following tightening of threaded nuts:
Strength class of each bolt is indicated on related drawing.

Bolts for ADD-System (red marking) may not be
self-adjusted (loss of warranty)

Replacement guide

® Replacement should be arranged at residual height of
carbon of less than 4-5 mm(measured from upper edge of
carbon socket).

® While performing routine pantograph inspection, CCC
should be subject to a sound-check.This is to be
performed by bashing carbon, using a 100 g hammer or an
open end wrench (SW15-17). Upon indicating a dull and
on-lingering sound, CCC is to be replaced and to be
checked thoroughly.

@ CCC’s subject to chipped edges (picture 1), can be
continued to be used after slight planing,using a rough file.
® CCC’s subject to larger chip—offs and broken edges
(larger than shown in picture 4) are to be replaced. CCC’s
subject to chip—offs and cracking at the same time are to
be replaced and no longer to be used as well either.

@ CCC’s subject to cracks (as shown on picture 2) are to
be replaced and no longer used, due to risk of corrosion.
@ CCC’s subject to hairline cracks which lead all the way
down to carbon socket and electrical damage at the same
time (see picture 3), are to be replaced and no longer to be
used. CCC’s subject to smaller hairline cracks and without
any electrical damage may be kept in use.

16
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Strength class /Thread bolt A2-70 8.8
M6 5 Nm 7 Nm
M8 13 Nm 18 Nm

ca 40%

<100 mm

ca 60%

17
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