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Paio issued on 239 2003 No ERS SPECCBO027 REV 0 

SPECIFATION OF CARBON BRI SHES FOR IRACTION MOTORS OF 

ELECTRIC LOCOM0TIVES 
FORE WORD 

Thespecificatons endod to xrc as a gude to the manufacturers of Carton 
Bushes or tracsnm motors sf F ecinc Loonmotives This specification shoukl e read 

C ncc w ekzt od ra s o product s eani for use on varous tractiOn 

motors 

SCOPE 

Thas Specaficatyn covers manufacturing and testing of carbon brushes used on traction 

mors ofEiectra Looometuves 

It alse covers properties and testung of various componcnts used in manufacturung of 
carton brushes. viz. Flexible shunts. tamping powder, insuiatod top. termnals etc 

The carbor brusn biock grades Jscd m manufacturing of the brushes shall be as per 

approved lis of grades 5sued by RDSO periodacalls 

REFERENCES 

STANDRDS 

IS 13466- :992 Brusines For Fiectrical Machines Specificaticn 

S 135R4-1983 Brush Material for Electricai Macbinery 
Specficatiu 

i3 S:3525-1992 Flexibe Conductors for Carbon Brushes -
Specification

Guice for selestion and use of carbon brushes in 

Electrcai Rotating Machines 
IS9919-19 

v S 4848-1981 Determination of apparent dersiny of tree tlowing 
powders for powder metallurgical purposes 

98 Mettod for deterrunation of fow rate of metai 
poders ior powuer melalurgicsl purposes 

entative Speciicati lor rubber top of carton 
brushes and ubler sleeve of pigtail of carbon 

PDOMRP-130 

brushes. 

Metinods 07 test for Cabies- Conductor 
Resistance lest 

BS 224%-1973 Speeification for flesible insulating sleeving for 

Fiecticapurposes

1476023/2025/HEP-TXM20500

2

File No. HEP-TPTN0MNX(51)/120/2025-HEP-TXM20500 (Computer No. 229147)

Generated from eOffice by Shalendra Kumar Yadav, MANAGER(SKY)-MNX35400-HEP, MANAGER, HEP-HEAVY ELECTRICALS PLANT (HEP) on 23/09/2025 04:25 pm



2 R A WTNGS 

Type of koco 

WAMA, WAPI, WAGS5. 
S No IM Drawing No 

FI 3 BS.O02 (Mod) A2 TAO 659 

WCAMI 
HS 1050 13250A WAG7, WAP4, W A, WCAMLLBS013 Mod) At5 

WCG2 
YAMI 

4939 AZ E RS 
FI3 BS O1 

Hitachs 1 S 807 34 
SER Dre No 

LOXO4 UBS 021 

MB 3080 A 

HS15256 15556 WAGGB and WAG6C 
1 M 50-2 WAGA 

3.0 CARBON BLOCKS: 

Material: 

RDSO 1ssues appro ved grade of carbon brushes for d fferent raction motors 
periodically The manufacturer shall ensure that the carhon biock grade used for 
manufacture ef brushes is as per current ist of approved grades of RDSO 

Cartn Brushes shall be cui as per recommended direction of cutting of carbon brush 
tc.graie axial as stipulated in RDSsO Drawing No SKEL-i602 (Copv enclosed) 

4.0 COPPER FLEXIBLE SHUNTS: 

Brush Flexible Shunts shal! he provided as specified in the respective prod uct drawing 
Exuep: were otherwise spectfied in tle prodact drawing. the flexible shunts snali 
contorm:0 15 13525992 

Brust: iexible wire shali be made of Eleuirolytic 1ough Ptch (ETP; grede of copper. as 
per IS i91 A.5. Tetever speciticd, suitaole reirdorcement wih stainless steel wife as 

Der IS 4454 (1975). Par., Gride i shail be made 

Fiexibie shunts shall be clear. compact, and reasonabiy uulor: in size and shape 

The wire shal be bright and clear. i shall be fre irom biisters. siiverS. scale, fins. 
sDills. cracks and other detes ec 

SLEEVE oF FLEXIBLE SHUNT 

Te siceve for the flex1ble shuni of the caron brushes, wherever specilied. sha!! be 
maie of single or doube braid of glass coated wth class ii siticon varrish or eiaston 
by dipping rmcers ac shal! afso econsorn to BS 2848-1973. 1ype !180 Ta in respect of 
materisl dimensions. toerance. and vou properties ike Mechaical. Electrical & 
Creic:l cte 

Tte d.ren: toierat.e ot sieeve shal. te as pet Tab.e 3 of BS IR4S973. w:t 

renroi.c te 21 relerere 

Wall tckess 

Nomina Ieerance Nominal Minimum Maxinum 
075 
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Page 3 of I Sucd on 23.9.2003 No LLRS/SPE CICB/0027 REv 
Class H' Silicon varnished glass sleeve shall be cut smoothly and put on the fiexible slunts of carbon brnshes ip to the required lengih as per specidied diawng 

0 TERMINALS: 

Ierminals shall be made of electrolytic grade copper. Ihe type and size of the terminals 
shall be as per product drawing 

6.1 

The joints between terminals and flexible shunt of carbon brushes shall be crimped and 

soldered, unless specitied otherwise in the product drawing 

.2 

TAMPING POWDER 

THe tmping powder grade used by th: manufacturer shall be compat1ble lo the carbon 
block grade. Tanpmy powder lor uSe in maufacture ol particular grade ot carbon 

brush shall, theretore, be procurecd only from approvcd sources of that grade of carbon 
biock. The mänulacturer shall naintain and furnish documentary cvidence of 

procurement and test1ng of each batch of tamping powder irom the approved sourcc of 
carbon block 

9.0 NSCLATED TOP: 

Carbon brushes shall be provided with insulated top wherever specified in the product 
drawing. Dimension & tolerances of the insuiated top shall be as per spccilied produe 

8.1 

The insulating material of the insulated top shall be suitable grade of silicon rubber 8.2 
compound and conform to the requircments of RIDsO Specificat ion No RDSO/ MG 
RP-130/84 (cupy encloscd). 

A Suitahle hard top made of hard material tonded with the silicon rubber insulation 
shall be pruvided wicrcver spccifivd m the produc: drawing. The lirard top shouid not 

break, crack and the bonding betwcen the hard top and insulating rubrer shou:d not fai. 
due to the mechanical forces encountered in scrvice. 

3.3 

Insulated top shall be properly fixed on carbon brush top surface hy good quality of 
adhesive. 1The adhesive used shall not adverseiy aflect the properties of rubber or 
carbon. The joint formcd shall nut be removable with norrnal effort. 

8.4 

9.0 INSPECTION AND TESTS ON CARBON BRUSHES: 

91 The tests to be carried out on finished carbon brushes at the manufacturers' works are 
classilied as follows: 

Type tests. To be carried ot on prototype samples ot crton brushes of thec 

given design. 
(a) 

Routine lests To be car:icd out by the manufacturer on each lot The (b 
maniutacturcr sliall mantan reCord of test results to be produced as and when 

ICqured by fhe aulheoricd nspetling gcncy 

AceptanCe_lests* To b caITIed out by the mainufacturer at the me of 

acceptce of supples. The samplung procedure Hnd crieria for acceptance siall 

be as per Annexurc C of IS 13466-1992 

(c) 
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Pagc d of 7 issucd on 200 FIRSSPECC30027 RFY 0 
in additon to atove. the purchascr shall havc right to carry out stage insperton als0 it 

m spremises ur licularly with iefereiice to mstuacturing process, quality controi 

and compliance with varwus clauses of the speciticatwn 

The following Table gives the details of tests to be carricd out on tunished carboi 
brushes 

Tests Governing Routine Acceptauce Acceptance 
Limits 

Type 
l est Specification 

Ci 164 ofis 
Test tests 

Workmanship No 

13466-1992 
Product 

abnornulty 
Product Dimensonal Checks 

Drawin 
C 66 of 
IS 13406- 1992 

Ci6 o 
S 3406-1992 

irawing 
20 mV nax) Milvot drop Test 

Pu'iout Streingth Test Clause 93 

Endurunce Test Annevure-! Annexure- 

Test for ettect of Clause 9.4 C'ause 9,4 

tcmperature 

3 Puli Out Strength Test: 

Pul Out Strength Test shali be carricd out on finished saruples in accordance wih 

IS 13466 -1992. The acceptabie vaiues of Puil Out Strength shai, inowever, be as 

tolows: 

Minimum Pull Out Strength 

(kgf 
Type of Traction motor 

TAO 50 
1S 05015250 A 

Nominal Sectionai 

area (mm) 
920 

578 
4939 AZ 27 
MB 308CA 

HS 15250 5556 4031 
LIM 450-2 2 597 

Test for effect of Temperatu rc: 

Two sanpies out of every iot ot inished carbor hrusnes sha!i be taker and hardness of 
insitlaiing rubber measured. The samples shail thert be put nside oven at 18C" C for 
2 hours The hariness of insuBating rubher shall not vary bv more than -5% rom the 
alue measured beiore pulting the sainpies in oven. The irsulated top oint shall not he 
removable with norna' etton 

.0 TESTS ON RAW MATERIALS BOUGHT OUTITEMS 

The nenufacturers shall mantain Qualt Assuranc: plan a ai cnateriais bogh 
out rems used n the manuature ot caro brushes to en aire the quality and 

conmplhace to presei.bed siandud. 
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Paye Sof 7 Issued on 239 2003 No FIRS/SPECICB/0027 REV 

he tost* to he carried oul on raw malernais/uglit ul tens ue classificd as tollows 

(a Tyne tests To be cwried out on prototype sanmples of raw materials/wuughi out 

I¢ms 

Acceptance tests: To be cauried vul on each batch of supply. The manufacturer 
shall inaintain rerord of test results to be produced as and when requircd by the 

authorizcd inspecting agency. 

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

ilems 

10.3 1 On Copper wire 

Type Governing 
Specifieation Test 

Tests Acceptance 
Test 

Dimenswna Checks (No Product 
o1 Strands, Dia. Of wire | Drawing 

tomiauon. Overal dia.) 
Annealng Test IS:10810 

(Before stranding) 
iiElcctTic Resistance Tes 

Part1)-1984 
1S:10810 

(Part5)-1984 
Clause 6.3.6 of 

IS 13525-1992 
Measurement ot 

Conductivily at 20 "C 

Chemical Composition for 1S:191 (Part5)- 

ETP Copper 
viMeasurement of weiglht 

1980 
Clausc 6.3.5 ol | 

IS 13525-1992 | 
Clausc 54 and 

JS 
| Visual test 

6.3. of 

|13525 1992 

10.2 On Flexible shunt 

Governing 
Specification 

Type Acceptance 
Test 

S. Tests 
Test 

Construction Product Drawing. 

ofClause 6.4 3 of IS 

13525 - 92 

Clause 6.4 4 of IS 

13525 -92 

Clause 6.4.5 of )S 

Measurement 

Diamete 
lcctrical resistance test 

Measurenent of Weight 
13$25-92 

Clause 64I of IS| 
132592 

ISUal test 
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Page 6 of7 Issued on 23.9 2003 No ELRS/SPEC/CB/0027 REV 0 

0 On Rubber Top 

Type Acceptauce Acceptance 
Limits 

Tests Governing 
Specification 

S.N 
Test Test 

Hardness (Shore A") RDSOM&C/ 705 

RP-130/84 
Tensile Strength (Kg./Sq.cm) -do- 50 (min) 

Elorgalion at Break % -do- 125 (min) 

Compression sct (%) with 
25 % 

-do- 25 (max) 

COmpresSiÓn at 

175°C2°C for 24 t+0/-2hrs 
Accelerated Ageing Test 
Hardness (Shore A) max. 
Tensile strength 

Elongation at Brcak 

-do- 

7/-0 V 

i25% 
30% 

MARKING: 

11 The fo!lowing particulars shail be legibly and indelibly engraved/ pad printed on cach 

carbon brushes on two wider faces above the condemning nark: 

a) Grade of carbon brush. 
b) Identification of source of manufacturer, and 
c) Batch number, month and year of nainufacture. 

11.2 The condemning mark linc shall be indelibly pad printed on iwo 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 sha!l be suitably packed so as to avoid any damage during transil. 
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Page 7 o 7 Issued on 239.2003 No. ELRS/SPECICB/9027 REV 0 

Annexure-] 

Endurance Test on Carhon Brush as per RDSO Specifiention 
No PL/22.70 dated 27.9.1982 

1. uantities to be tested: 

This test sBhall be conducted on quatities equal to 0.5%y of the total quantities of every 

ne of brush supplied dut ing every halí year period. For quarntities supplied during the half 

period say April to Sept. the test shall be completed in the following quarter (Oct-Dec) 
Simu arly on quantities supplicd during hal-year period Oct.-March. this test shall be 

completed in the tollowing quarter (April-June). in any event, irespective of the quantities 
Supp icd at least one test (on fifteen brushes) shal be conducted every half yearly on every lype 
of br ash supplied during previous half ycar 
2 Ietais of Endurance Test : 

Select 15 carbon brushes at random from the lots offered. 

From the 15 selected brushes, subject 5 brushes to initial nmillivolt drop test 
foilowed by pigtail pull out strength. Average valucs of mV drop and pigtail pull 
out strength shall be used for evaluat ing performance of remaining 10 brushes 
subected to cndurance. 

Subject the balance 10 carbon brushes to mV drop test. 100 heating and coolingoo 
cycies The heating/cooling cycle sha!! consist of passing 1.7 time the norinal 
Inachine current per flexible for 2 minutes followed by 4 minutes cooling underH 
natural environment. A small hole will be drilled near pigtail into the brush, to 
determine the temperature rise during this test. 

During the test, record following for each above 10 brushes

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

Criteria of Acceptance: 

The millivalt drop of the cach bnish, subjected to enduranee test. shail no 
xeed five times the avcraye millivolt drop as ohserved in Test (2-iti) 

The averag value of pull out strength of the 10 brushes, after the iest, shali not 
be: les thau 70%% of the averaye value of five brushes subyected to Test (2-i) 

4The resuhs of cach test shall be conveyed to RlDSO in addition to being shown to inspecting 
1ials 
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WRECTION OF PRE SSIAG 
LENGR OF BLOCK UTATOR M 

GROOVE 
BCK THCKNE SS 

GRAIN LAMINTION 

-RA A 
** 

fLtCTROGRAPHI TIC CARBON BOCK AND NOMENCLATURE CARBON ESH- NOMENCLATURE MFERENT 
FOR VAIOUS DIMEN S IONS FOR VARIOUS 3RUSH DMENSIONS GRAN 

ANGE NTA 

1Y 8R JSHE S WHH CA SE OU'aNED FROM 
BLOCK 8Y ACPN(. VARILS c0MNAONS OE 

DIRCCTICN DFUY ING 

TYE OF BRUSHES B TAINED WHEN CUT FROM BLOX AS PER TABLE 4 

FIG. NO ) 
B.E4 -PUSSleLt CUTNG SEUENCES FROM LOCKS FOR ERUSH FABPICA T1ON 

DIM.OF DM OF M CF 
AkSA SRSO BRUSH 8USH |DAUSH Tt OF GRUSH 

REF FR 28TA iNEO CUT CUT CUT REF SCALE. NTSAPPROVE D, S4 EWa KUMAR ALOLAGW ALON, P 
CAAN AXIAL (CA CUTTING OF CARBON BRUSH FROM BLOCK ro IN 

GENT 

37855 GRAIN 

R.D.S.O ELEC DTE SKEL-3602 CAERENT:ACcC)| 
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MES 1696, Ed.i 

RDS0/Ma C/R130/34 
TENTATIVE SPECTFICATION FOR RUBBrR 'rOP OF CARBON 

BRUS 2ND RUBBER SLEEVE O TGTAI. OF ARPON PRUSH 

SEOTE 

Thas speci ication covers thr inaterid eguirementS 
TethoS Of Sampli iiy and test for nou lded ruhher top ot car0n 

brush and uhbersleeve of pigtail of varhon tnsh usedar 
tmperat are 0-200*e continuous anc internittent upto 250c. 

R2QUTPEMENTSS 
2. aterial - The rubber used fot the manufacture o scals 

sha be suitable gtade of silicone rutbers compounde4 so as 
to conform to the requirerent s specified in cl ause 2.4. 

The snrf�ce of rubber top of carbon brush and ruhber 

siceve o1 pig1ail of carbon brush shall be smooth, free from 
a bubhies and othe: moulding defeCS 

1nensi ons and tlerances The dimen1ons ari 
Olerances o# the rubher top and carbon briish and rubber 

Leeve i p-gt.ail of carbon brush stiall be in accordance withO 
ne relevant draw1ngs. 

'Tests 

Ncte: All test procedure shali be as Fer is:2400. 
st s shall be carriec :t 1rom he 

inisieð proiucts wherever practi ca ie or rom 

DT epared 
degree oí vu).can1, satio! and Ung he 

est Slabs f apor OX naUe!yr Sne 

COupound. 

2.4. :ysical properties The rui3Ler conpound used for the 
hanufacure sha!l conform to the fol lowing equirement s: 

a Hardness (Shore 'A') 

Tensi le strength(kg/cmjrin. 

25 ongation at break & min. 

Compre ssion set(:} with 25 
Ompres 5i on at 1?5+2 

25 

2.4.2 ccel erated ageing test- Afe: ageing at 22 
d eri o o /2 nours J.n an air oven, the nard:iess, ten1ie 

Strençth an¢ e oncat1on at breàk shali iot Vary tr i 

eS Otaled ) efore ageing norehanthe toLling 

e rdne:5S (S1or '' 

ang cn at >reak 
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2 

SAMPL,I NG AND CRIT.RTA FOR CONFORMITY 

0.5 nf the 10ot 3.1 
of ferd lor inspection, shall be drawn for the test.s indicated 
in clause 2. 4. Should any of the test samp les fail t0 neet 
the reguirements, an additional two sets of samples from the 

same lot shall be drawn tor retesting. Shoula any of thc 

Tetest samples fail to meet the requirement, he nntire. Jot 
shall be re jected. 

Amn i mum o S1x test amp les OI 

In the event of rejection of the entire lot after the 
retest of samples, the entire lot of fered for inspect.ion shal1 

the 

3.2 

be made unusable presence O the InspecLing OfEicer/Purchaser. 

STORAGE 

4 Rubber tops and sleeveS shalI be S tored 1n a coOl, dry 
. 

lace 1n their original packings. 
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