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B g<iof 1 , lssued or 23 92003 Ne FIRSAPECTRAOO2Y REV O

SPECTFH ATION OF C SRBON BRUSHES FOR TRAC ION MOTORS QF
ELECTRIC LOCOMOTIVES

9 FORKEWOGRD

pecifcatoe s meendod 1o e a3 a guwie o the manufacturers of Carbon
B F IrACT 30 TANOROT " in: Looonmatress 1 P Wicanon should be read
n mgancten wek ref fermongs oF produects meant for use on vanous traction
S

¥ SCOPE
i3 covers Tanufactunng and tesung of carbon brushes used on traction

msors of Elecirw Looometives
+ alw covers properics and ‘estmg of vanous components used n manufacturg of
cerhon brushes vz Fleaible shunts. tampmg powder, insuiated top, torminals etc

23 ased m manuiaciurng of the brushes shall be as per
d bv RDSO pernodicalhy

S-13266- 199
S 133821583
3 1S:13525-1992 Flexipie Conductors for Carbon Brushes —
Specification
I1S5912-1595 Guice for =zlection and use of carbon brushes
Elecincal Rowatng Machines
# (ST 4R48-1981 Deziernunation of apparent density 0f free tlowing
pewders for powder metatlurgical purposes
. AL b Method for det aion of flow rate of metal
powders for powder metalturgical purposes
. PDSOMECEP- 13074 femative Speciiicanon o rubber top of carbon
brushes and rubber sleeve of migtanl ol carbon
brushes.
Lyiyy 5 LR IG (Par-v - 1984 Methods o7 test o7 Cables - Conductor
Resistance Yes
y f55 25441073 Specification for flexible insulating sleeving for

Fiecimca purposes
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W AWINGS
S No | ™ . TH’L of loco Dramng No
TAO £59 WAMA WAPT WAGS F1 31.BS.002 Mod) Al
WLAMI

T2 HS1050/15250A | WAG/, WAPS, WAGS. WCAM3
3 ' wi (2
4 Y AM F1.3
< 1 Y "A .(‘B and W ,4_,(

3.0 CARBON BLOCKN:

3T Material -

RSO ssues approved grade of carbon brus for different Traction motors
periodicallv. The manufacturer shall ensure that the carbon block grade used
manufacture of brushes is as per current List of approved grades of RDSO

)
v

Carbon Brushes shall be cut as per recommended direction of cutting of carbon brush
¢ grawp anal as stipulated in RDSO D.'ds\:ng Ne SKEL-3402 (Copy enclosed )

4.0 COPPER FLEXIBLE SHUNTS:

roduct drawing

3807

> " — 1.~ LAt )3 Newvimls chirvic i
— \eept where otherwise sp n the product drawing. the flexible shumis shall
alom SI3SI0y

I

i size and shape

32 e wire shall be bright and > ]t shall be ¢ 'm blhsters. slivers. scale, fins.

5.0 SLEEYE OF FLEXIBLE SHUNT

iorthe flexble shunt of the carpon brusnes, wherever specified. shall e
‘e or double braid of glass coated wath ¢lass H silicon varnish or elastome -

1673

cess anc shall also conform o 3\, 2848-1972 wype 1180 Ta in respect ot

. and wvarous properties .15:: Mechanwcal . Rlectncal &

e dime W ot sleene shall oe a8 per Table 3 0 BS 2848 (973 whict
r nr { - . ,':
fff.’ Bare -\..l! :.\.kl(‘)‘
siceving | Nomina Tolerance ymimnael | Minimum Manmum i
X 3 % N [ - U ~§ i
R \~' - < '
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Page 3of | L Tweedon 2392003 [ No LLRSAPEC/CBOGTREV

£ 2 Class H* Silicon varmished glass sleeve shall be cut smoothly and put on the flexible
shunts of carbon brushes up to the required lengih as per specified drawing

0  TERMINALS:;

o1 Lermunals shall be made of glectrolytic prade copper. The type and size of the terminals
shall be as per product drawing

0.2 ['he joints between terminals and flexible shunt of carbon hrushes shall be crnimped and
soldered, unless specitied otherwise in the product drawing. »

( TAMPING POWDER:

| Fhe tunping, powder grade used by the manufacturer shall be compatible to the carbon
block grade. lamping powder for use in manuiacture of particular grade ot carbon
brush shall. therefore, be procured only from approved sources ot that grade of carbon
block. The manulacturer shall maintain and  furmsh documentary evidence of
procurement and testing of each batch of tamping powder from the approved source of
carbon block

.0 INSULATED TOP:

31 Carbon brushes shall be provided with insulated top wherever specified in the product
drawing. Dimension & tolerances of the insulated Lop shall be as per specified prndu{t‘\;

- - . . . ~ q- w
The insulating material of the insulated top shall be suitable grade of silicon rubber

D

N.o
compound and conform to the requirements of RDSO Specification No RDSQ/ M&Q
RP-130/84 (copy enclosed).

33 A suttable hard top made of hard material bonded with the silicon rubber nsulation

shall be provided wherever specificd m the produet drawing. The Bard 1op should not
break, crack and the bonding between the hard top and insulating rubder showd not fai!
due to the mechanical forces encountered in scrvice.

8.4 Insulaled top shall be properly fixed on carbon brush top surface by good quality of
adhesive. The adhesive used shall not adversely affect the properties of rubber or
carbon. The joint formed shall not be removable with normal effort.

9.0 INSPECTION AND TESTS ON CARBON BRUSHES:

9.1 ['he tests to be carried out on finished carbon brushes at the manutacturers® works are
classitied as follows:

() Type tests: To be carried out on prototvpe samples of carbon brushes of the
given design.

(b) Routine tests — To be carmed out by the manutacturer on cach lot [he
rmanufacturer shadl mamtaon record of test results o be produced as and when
required by the authorized nspecting apency

(¢) Acceptance tests Too be carmed out by the manufacturer at the time of
acceptunce of supphes. The sampling procedure and critenia for acceptance shall
be as per Annexure C of IS 134661992
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PapdotT T issedon SLe i Ne FIRS SPECCBOATTREY 0
In addition to above. the purchaser shall have right 1o carry out stage inspection also at
fem s premuses particutarly with reference (o nunulacturing process, quality control
anid compliance wath vanous clauses o1 the specihication
?? ”'h- fallowing Table pives the details of tests to be carmed out on tinished carbon
brushes
NN lests Governing  Acceptance  Type ' Routine | Acceptance
Specification Limits Test  Test ~ tests
‘ Workmanship Ci 164 ofIS No
R 13460-1992 | abnormaluy Y v o] M
Dhimensional Checks Product Product ,
__ Drawmne drawing A v | /
“Milwoltdrop Tew Clleoof | 20mV mun ) o ,
1S 13466-1992 oo v
T PuTew Sweah Tex TCLi67er | Caweds 1
. LIS 13406-1992 vy S
"~ Endurance Test Annesure-! Annexure
e o - . . ~ — Y
) Test for etfect of Clause 9.4 Clause 9.4 )
» temperatye. A___,i__u N o
s SR Puli Out Strength Test:
R
53 Pull Out Strength Test shall be carried out on finished samples i accordance with
™ IS 13466 — 1992 The acceptabie vaiues of Pull Out Strength shail. however, be as
i follows:
Type of Traction motor  Nominal  Sectional Mimnimum Pull Qut Strength
S are{mmty, (kef) -
TAQ e39 2.920 30
JIS 105015250 4 23 e ’
E S R S '
=
40
—— N

IRU

be taken and hardness of
ns:de oven at 18¢° C for

T sanples out of 'nished carhon '“-fushe\. shall
The samples shall : pe

sy 1t e
Ko P .

sulaiing rubber measure pu

hours The hardness of "Rhl.:!‘nf‘ rubher \luvf not vary by more than 5% from the
value measured belore putiing the samples i oven. The isulated top jomnt shall not be
removable with nonma!l effont

FTESTS ON RAW MATERIALSY BOUGHT OUT ITEMS

The manufacturers shall mamiam Qualiny Assurence plas aid 12w mas
ut rems used i the manufacture of carhon brashe eiire the
comphance @ prescribed standard:
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1o Phetesta o be carmied out on raw matenaly/bought out teims we classified as follows
(a) Type testss To be carmed out on prototype samples of raw materials/bought out
nems
(" Acceptance tests: To be cartied out on each bateh of supply. The manufacturer

shall maintain recard of test results to be produced as and when required by the
authorized inspecting agency.

104 The following Table gives details of tests to be carried out on raw materials/ bought out

lems

10.2 1 On Copper wire

SN Tests . Governing | Type Acceptance
o J \pecxﬁulmnv__{ CTest | Test |
] Dimensional Checks (No | Product | ) l
ot Strands, Dia. Of wire | Drawing ‘ v | v
Formaton. Overall dia) S D
. Anncaling Test LIS- 10810 | } ’
| (Betore stranding) | (Partl)-1984 ! ‘\/7_’__ o v ]
i | Electric Resistance Test 1810810 |
(Pamsyloss YV ‘ ™
v Measurementof uf{sze 6.3.6 of] ! o
Conductivity at 20 'C AN 13525-1992 v . ib 2
V.1« knmdl(ompnsltmn for [ 18:191  (Part$)- o
ETP Copper 1980 ___A___f_/___w_ I v
o1 "Measurement of weight Clause 6.3.5 of !
IS 13525 - 1992 oy
T | Visual test o Clause S 4 and |
631 of ISV v
13525-4992 |

().~ 2 On Flexible shunt

SN T losts \ “ " Governing | Type | Acceptance
f Specification Test ' Test
- - I ekl S e
Construction ‘ Product Drawing. | :
1 !’_7_7 l N, !
T Mcasurement “of | Clause 6.4 3 of 18 T ' |
! | Diameter 13525 - 92 I R A
o [ tlectnical resistance test [ Clause 6.4 4 of IS | ‘ /

1 1352592 v oo
Loy Megsurement of Werght | Clause 6. 4.50t)S / ' ’
J | 1952592 h_v,__g__J_w“i
| V. Visual test [ Clause 6.4 1 ol IS | . \
| i iHavg ()\ N v

6
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[ 3 On Rubber Top

SN  Tests . Govermag | Acceptance  Type | Acceptance |
L | Speafication jimits Test | Test |
.t Hardness (Shore A" | RDSOM&C/ | 7045 ‘ {
I o RPose A

1| Tensile Strength (Kg./Sq.em) | -do- 50 (min) ’

} oy e — J,,_\/ — ,l

1| Elongation at Break % -do- o125 (min) ! ‘

l n ‘) C‘oTnprcssioin' set (%) witHh  .do- © 25 (max) i 1 ‘,
‘ | 25% compression at ' '\ '
| e o 24 0| S I SR
| v | Accclerated Ageing Test | do- ‘ f ( '
[ | Hardness (Shore A) max. l +7/-0 ! v
1 | Tensile strength ‘ | 423% : | |

l Elongation at Break 5 L #30% " -

i MARKING:

171 The following particulars shall be legibly and indelibly engraved/ pad printed on each
carbon brushes on two wider faces above the condemning mark :

a) Grade of carbon brush.
b) Identification of source of manufacturer, and
¢) Batch number, month and vear of manufacture.

21323

72 The condemning mark linc shall be indelibly pad printed on two wider faces of the
brush. Alternatively, 2 condemning dots may be engraved on both wider faces. The
condemning line shall not be engraved on the brushes.

12 PACKING:

Carbon brushes shall be suitably packed so as to avoid any damage during transit.
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Annexure-1

Endurance Test on Carhon Brush_as per RDSO Specifiention

No_FL2 270 dated 27.9.1982

1. Cuantities to be tested :

This test shall be conducted on guantities equal to 0.5% of the total quantities of every
tvpe of brush supphied duriag every half year period. For quantitics supplied during the half
pericd say April to Sept. the test shall be completed in the following quarter (Oct-Dec)
Simvarly on guantities supphed  during half-year period Oct.-March, this test shall be
completed i the (ollowing quarter (April-June). In any event, irrespective of the guantities
suppied at least one test (on fifteen brushes) shall be conducted every half yearly op every type
ot brash supplied during previous half year.

2 Tretails of Endurance Test :
Select 15 curbon brushes at random from the Jots offered.

) From the 15 selected brushes, subject 5 brushes to initial millivolt drop test
followed by pigtail pull out strength. Average values of mV drop and pigtail pull
out strength shall be used for evaluating performance of remaining 10 brushes

subjected to endurance. -

'}
) Subject the balance 10 carbon brushes to mV drop test. 100 heating and ceoling@d

cycles The heating/cooling cycle shall consist of passing 1.7 time the nm'mal;
machine current per flexible for 2 minutes followed by 4 minutes cooling undere—
natural environment. A small hole will be drilled near pigtail into the brush, (o
determine the temperature rise during this test.

9] During the test, record following for each above 10 brushes :-

a) Millivolt drop at each pigtail.
b) Pull out strength of each pigtail.

3. Uniteria of Acceptance :

j I'he mallivolt drop of the cach brush, subjected o endurance twest, shall no
caceed five times the average millivolt drop as observed in Test (2-it)

y Ihe average value of pull out strength of the 10 brushes, after the test, shall not
bee e than 70% of the average value of five brushes subjected to Test (2-)

& Jhe recuhs of cach test shall be conveyed (o RDSO in addition 10 being shown to inspecting

ficials
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| L LENHTHOF BLOCK

w_BLCK WIDTH

| F.BL K THICKNESS e
| AT —
- F 7 S ENY N
y |
13
PO v
GRAIN LAMINTION L« _ >
AXIAL
TLECTROLEAPRITIC CARBON BLOCK AND NOMENCLATURE CARBON BRUSH - NOMENCLATURE Y- “IRC UMFEREN
FOR VARI0US DIMENSIONS FOR VARIOUS BRUSH OMENSIONS s I OGRAN
| 5 TANGENT /A
G ND FIG NO. 2 TYHE OF BRUSHES WHIGH CAN BE DBTANI D FROM
b - - = BLOCK BY ADXW "N VARIZUS “OMRONAT N
DIRECTION OF "LV TING
F \NO 3
TYSE UF BRUSHES OBTAINID WWEN CUT FROM BLOGK A5 PER TABLE <
(rlc NO 4)
WBLEG-PULSIBLE CUTTNG SEQUENCES FROM BLOCKS FOR BRUSH FABRICATION
- e
OIM OF [OM OF [0 CF | S
AKBOR BRH ND BRUSH | BRUSH |BRUSKH | | TTEOF BRUSKH )
REF FiG lou CBTAINED | — - _— —
G 3 ¢ { EF. SCALE. NTS |APPROVED, S4 xEwa. K|

CUTTING OF CARBON BRUSH FROM 8LOCK

18 AR lndine drint
! Sl
k

—

[ RDSO ELEC DTE | SKeL 3602
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ﬁ:soéjggggukl?C/RA
TENTATIVE SPECTFICATION FOR RUBELR TOP OF CARROM
LRUSH AND RUBBER SLEEVE QT PYGTALL QU CARRON BRUSH

i. SUCJOTE
HENSY This snecilication covers *he materlal recuirements,

m v Ax ~f ‘i o N 1 .
meLnods of campling and test for moulded rubber Ltop ob carhon

brush and rubber sleeve of nictay] af carber brneh used Aar
teperature 0~2009°C continuous and intermittent upto 2509C.

»

MINTS

“aterial - The rubber used for the manufacture
shall be suitable grade of silicons rubbers compound
“o confarm to the requirements spocafied 1n cliuse 2.4.

2.2 The surface of rubber top of carbon brush and subber

sleeve of pigrail of carbon brush shall be amooth, free fram
sir bubhles and other moulding defects.

Dilmensions and tolarances - The dimensions ard
of the rubbker top and carbon brush and robber
T p-ctarl of carben brash shall be in accordance witaCO
the relevant drawings. . K

1378

Ncte: All test procedure shall be as per 15:2400.
2 tests shall be carvied cut  {rom the
finisined products wherever practicanie ov {rom
prepared  test slabs  of  apor
decxee  of wvulcanisation and

compound .

~i-

navelyr same

5:ng  The gGame

2.4, Physical properties ~ The ruskber ceonpound wsed for the
manufacuure shall conform tc tire following reculrements:

3) Hardness (Shore 'A') IRASE-
(2] Tensile strength(kg/cm”jwin. 50 d
c) Z“longation at break (%)} min. 125

d) Compression set(%) with 25%

compression at 1759+ 2°¢

9
for 24 + 0 hours, max. e
- "
: A
2.4.2 iAecelearated ageing test - Aflen ageinc at 220 4 o0 Tor

of 72 nours Ln o an air oven, the hardnessg, tanwui iy
an¢ eloncation ar break shall not vary f{rom te

ageing more Lthan the following:

obtarned b

Al derdness (Shore AT 7
3} g : wcrh ¢ 254 -
~ tohreax 201

10
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DAMPLING_AND CRITERIA FOR CONFQRMIT

3.1 Aominamum of  sax test samples or 0.9% of the 1ot

Offn§vd Lox waspection, shall be drawn for the tests Lodicaled
ihoclause 2.4.  Should any of the test samples fail to meet
the requirements, an additional two sets of samples from the
same lot shall be drawn tor retesting. Should any of the
Tetest wmamples fall %o meet the requirementn, the nntire ot
shall be rejoected.

In the event of rejection of the entire lot after tre

.2

rotest Ff samples, the entire lot offered for inspection shall
hGA. made unusable  in  the presence of the Inspecting
Officer/Purchaser. A

4. STORAGE
4. Rubber tops and sleeves shall be stored in a cool, dry

place 1n their original packings.

¢ 0

1313

11
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transit damage

/specification

As per drawing

o BHARAT HEAVY ELECTRICALS LIMITED, BHOPAL
QUALITY ASSURANCE PLAN FOR CARBON BRUSH(HS15250) TO BHEL ORDERING SPECIFICATION/DRAWING
AS PER PO
QUALITY PLAN NO. - QAP/QTM/VENDOR QAP/2024-25/CARBON BRUSH(HS15250) REV 00 DTD 24.05.2024
Page:1of 1
SL. COMPONENT CHARACTERISTICS TYPE OF QUANTA REFERENCE ACCEPTANCE FORMAT INSPECTION REMARKS
NO CHECK M DOCUMENT NORMS OF AGENCY
. OF RECORD
CHECK
1.0 | RAW MATERIALS & BOUGHT OUT ITEMS
a) | Carbon Block Grade of brush TC verified Supplier A um.ﬂ .QS,.E:m MTC BHEL/TPIA
report /specification
b) ?.3_:&_ , Copper T TC verified & Random As um.ﬂ .aa,.\s:m As per drawing MTC BHEL/TPIA Recard. Resiew
wire Measurement Sample /specification
Flexible (copper & . . TC verified & Random As per drawing BHEL/TPIA
<) sleeve), insulated top Bighsions Measurement Sample /specification WK B
2.0 | FINAL INSPECTION & TESTING
a) Visual, Dimensions, Measurement 2% As per drawing Witness
a) Workmanship Mechanical & Electrical & Visual /specification
b) Dimensional
accuracy test Iy
c) Connection drop <
test : R
QWmv:__.oS Test Asper dawing & .
e) Endurance test NIt £
f)Test for effect of =
tem Internal Records BHEL/TPIA £
o
S
o
b) | Identification marking | Visual Visual 5% As per drawing Witness E
(grade, vendor name , /specification As per drawing W
PO) s
¢) | Packing to avoid Visual 5% As per drawing Witness m
W

Prepared By
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