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SPECTAL MAINTENANCE INSTRUCTIONS NO ©DS0/EL-L.S/SMT /98

NO EL/3.2.70/TMU - Manak Na,;:ars Luclmow

TITLE . SPECIAL INSTRUCTIONS FOR RIWINDING AND REEAIRS IO
MECHAN ICAL COMPONZNTS OF 3-PHASE AC AUXTLIANY MOTONS

1.1 "\ large number of auxiliary motor fanilures have been

ravorted by Dailways on account of inter-turn shorts
and earth faults, Detailed invastigations have been
conducted by RDSO in consultation with wvarious motor
manufscturers and Dr.Beck & Co. A series of tests on
motorettes using indigenously*nvailable winding wires
yore conducted and the results evaluated. Similarly
detailed investigations have also bean undertaken tO
idantify =nd suggest solutions to the problems encoun-
teved on auxiliary motor mechanical components e ge
e fring housing ovality, shaft wapr and gelection of
Bearing scheme suitable to meet with traction aopli-
caplons. = :

1.2 Pnsed on the above investigations, it is considerad

: that substential improvament in reliability levels
ind freedom from failures can be achieved by paying
rerticular attention %o the following aspects during
rgwinding: : -

: .

+1Materials to be used. :

«2 kawinding wethods and-processes.

+3 Rerairs/modifications to mechanical components.

.4 Teshs during rewinding.

1.3 Tuese Special Instructions highlight the details in
reinrd tn the sbove four aspects. Opportunity has been
talen to uprate the ins:latlon system to Class 155
SO that behter reserve in regard to temperature rise
is avallable. :

5. Mabarials
e The mélerials to be used, the specifications and the

recommetded sourczs of supply, are indicated in
Anmmexure Ty

.2 '-Atltﬁrnptivé Vatarials for Lewinding

The following alternative materials may be used in
casé of nonesyailability of recommended materialsi-
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bR supersads raft e _of practice igsued vide
EL/3,2,70 gt 27.4,77 and SMI NO SMI/®.10/001 issued
vide BLA2.2.,8.4 dt 156,11,77 for testing of engmel~
led ingulatine vires,

Tasts on other dingulating wotarisls

After procurement, Nomex-Mylar-NomexgNomex 411 insulation
may be tested for important tests,-e.g. Dielectric
strength, tensile.strength, and these should be in

- agreement with the limits -shown in manufacturers!

catalogue.

Other materials may be insnscted fcllowing established
15 specifications wherever asplicgble, Checks may be
m=de in the Shops/3h=zds neriodically on such aspects

55 Vviscosity, solid contents, dielectric strength, etc,

applicable to establish conformity with the manufacturer's
declared properties. ' X

4. Progesses

L.

The guidelines issued by EDSO in SMI NO RDSO/ELRS/3MI/3

vide letter No BL/3.2.70 datad 16.11.78 shall be

followed. Special care is necessary in resmpect of

following:= = £

+1 Coil separator shall be of adequate width so as to
“gnsure that about W05 of the total slot width is
covered, 3imilarly wedgz separator shall be of
adequate width so as to cover-about 4O% of the
totsl slot width. (Refer sketch No SKEL 3251 at
Amexure IVj, :

+2 Slot insulation-shall project 10 mm on beyond
slot end in both sides of the slot.

3 e cotl connection,fbr each phase shall be made Ty

by using Ruptam 1'+ silver alloy. Do not use fusion
welding. tin solder for any connection in the puxi-

lisry wotor,

4 The star point shall be adequately made inside the
totor using Ruptas 1k silver alloy for brazing and
insulating the joint adequately with Nomex 410 tap
2 mil, anplying F-4O Varnish on each taping layer.

+«% Inorder to aﬁoid'vibfatioﬁ of end laminations, the
Stator end laminations sh-uld be treated with
- Araldite and made rigid and secure.

«6 The overhang shall be stagseretaped, to permit
entrance of varnish in the ove:hang for conselidation.

...1+
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Secure the leads in the passage to terminal block,
by M-seal or by some other sealing & fixing
compound to prevent vibrstion of flexible leads.
near terminal studse ’

Two cycles of dlood impregnation of motors usings
Dr. Beck!s Elmotherm F-L40 wvarnish ghall be done,
The procedure is indicated in SMI NO RDSO/EL-RS/
SMI/86 - which %= also gives the recommended
arranzements sich zs tank, etc. =

It is essential to observe the corrsct procudure
for impregnation/balting of the motor as incorrect
procedure may lead to premature® faillure of
motors due to inter=turn shorts as a conszguence
of hot snot developed in the winding and inadequate
bond strength leading to wvibratlons of conductor,
hence inter-turn shorts. Poor impregnation makes
the motor winding susceptible to attacks from
moisture, dust and dirt, etc.

The Railways shall have sepzrate ovens for pre-
heating and curing. An oven should be exclusively
reserved for baking components using Dr.Beck's
Blmotherm F-40 warnish to avoid aggressive effects
of the solvents of this wvarnish on motors using

~ofther type of varnishes.

. : :
This supersedes RDSO SMI No SNHI/E-10/002 issued vide
letter No EL/3.2.70/D+ dated 15/26.11.77.

5. Repairs/Modifications to Mechanical Components for Obtaining
GoO@ Performance :

Se1
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2rogurement of bearinzs:

The bearings shzll be dircctly procured from the
following:

o

Skefko India Bazring Co Ltd

P Box No 2202, M:hztma Gmndhi Memorial Building

2

<3

Tataji Subaas Road, Bombay.

M/s FAG, West Germany

thrg! M/s Bezring Ingineers Pvt Litd
Tast Aanglis Iouse, 6thwﬁloor
-30th Camac Strestm PB No 9246 : ,
Cf‘llcutt e

M/s Pracision Bearing Industries, Manaja, Baroda.

Tegts on begrinceas

o

411 incoming bewuring shall ba examined with the.
LA

L )
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5.5

...5_.

halp of shock pulse wmet r and mezsurcments/checks
etc kxmmm® shall be ns por SMI NO IIDSO EL.RS/3MI/79
issuad vide letter No IL/2.2.42 4t 11.6.81.

.2During no losd run test as per clsuse No 6.3.4 the

» maximum bearing tompersturs riss ghould not excaead
309%C. The bemring shall bs checked for suitability
of mountin% ztc. with the help of shock pulse =netar.

Bapring srranecaent

On z large numb r of present designs of auxilinry
motors, both driva =zna non-drive ocnd besrings are
floating. No provision for pravanting the rotstion
of bearings outar npaczs in the! housling has been made,
Use of such design lends to

.1 latergl shifting of Tetor. during vibration and
henca causing cxcessive wezr- snd tear of housing.

«2Undar direct on line stmrt condition, as mdoptad
on auxiliary machines,/i:igh voltage conditions Aundar
hesvy starting torcuez are devaloped which rasults
in crnepage of out~ar racas in the housing. This
phenomena le=ds to excessive wear and tear of the
bearing housing and hence miszlignment.

To overcome these problams, certain changes are proposed

These are given in the following SMIs:

o1 SMT No. =93 for HBB make MCP type K51 d2/H
.2 SMI No. -94 for building up housing boré/Shaft.

3 SMI No. -96 for NGEF/Siemen's make MVMTs

e  SMI N o. =99 for MPV, MCP, MVSL, MVSIs
The modificntions proposed in these SMIs are as follows:

«1 In the final stages of modifiention, use of higher
capacity bearings, i.e. cylindrical/spherdcal
,roller bearings, is proposed on the driving end to
increase the bearing 1ifa and hence improve bearing
performanca. : :

.2 Ag procurement of bearings recommended for various
applicationg in para S.h.1 znd S.4.2 may take
considarable perio?, the performsnce of existing
machines with- bnll beamrings on both sides can be
substantielly improvad by adopting modified design
of bearing housing =nd proper interference fit.

With above modific-tions for various anplications
mentioned in paras Selel, S.4e2 and 5.4.3, the
creapage of bearing in the housing under’ diract

on line start conditions, sholl not exist. & e
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5.7
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Grease outlet for exist of old grease durin- regeeasing

shall be provided on all the motors. Suitable 5o 0l

dia plug hole with a stud may be provided on alLl ‘bearing
housing wover in case the same 1is not provided. During
greasing, relief plug shall be kept open im order to
allow escapeeof old grease. After regreasing the motor
shall be run for approximatelv 1-hour to allow excess
grease in the bearing to overflow through relief Dl g
after which the relief plug may be closed. This 1is to
ensure that excess grease, which leads to abnormal bearing
performance, is not provided. ;

Repalrs to worn out bearing housing and shafts:

<1 Hard chrome plating:

"It is essential to, build up the bearing housing and
Shafts to the specified tolerances to obtain good
tlignment between motor and the doad.

-2 Io ensure good bearing performance, the recommended
=i ternative method which may be adopted besides

ch 4 o
TRMS plabiiEy oo (Dia more than 30mm) may be sultably

'i\i/;Worn out shafts/build up by welding using low 'mach-
Tieat input special electrodes suitable for the'ined
ET-8 steels as per recommended procedure of ;

M/z Larsen & Toubro.

«11) Provision of suitable mild steel sleeves in the
‘ bearing’ housing shall be provided as per guldelines
indicated in Drg.No .RDSO-KKEL-3520 3
_enclosed. Suitable noles if necessary may be
Ercgvided in the sleeve to avoid any blockage of

xistin rease path. The hoysing bore shall be
bocentigr;: %rith be%ring cover %{x&ﬁg hole cenlres.

‘5,8 Balanecing of roiwrs:

£11 rotors should be balanced dynamically during IOH or
whenever major repalrs are done on the rotors. After

~

2 gm.meter.

_ balancing, the residual unbalancel should not exceed

TESTS TO BE TQNE DURING REWINDING:
Every Rewinding Shop shall be equipped-with facilities -
required for tests of enamelled winding wire as per I5:4800.
On the winding wire in-process, samples shall be perviodically
taken and tested for properties. At least ome sample in

eath size from each manufacturer shall be tested every month,
the %ests to be performed being the same as detalled in
Annemire-I1.

« P/
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G0 fTeStipg on othbr insulating materials:

After procurement Nomex~My1aA—Womex/Nomex 411 insulation
may be tested for important tests, c. g.y Dielectric strengi
tensile strength and these should ‘be in agreement with the
llmits shown in manufacturers' catalogue.

6.3 Testsfonpmptor after assembly:
., The following tests shall be conducted i-
«1 Continuity of winding and insulation resistance.
] Measuremeﬁt'of.wihding'resistance.
«3 Surge %Ultage test at 5 Kv surge.
4 No load rm for one'hour at 460V, 50H.

Check that these results are in conformity with
SMI No. RDSO/EL. BS/SMI/'?? vide BL/3.2.70 dt. 22.4.81.

- «5 Dielectric %#%~4. at 2 KV for 1 minute.

7 A list of Modification sheets/SMI's is enclosed . Railway:
may ensure that during rewinding/repairs the instructions
E and modifications given are incorporated.

3-0 PERTODICITY; ghenever rewinding/repairs af induction motor is
‘9.0 APPLICATION OF CLASS OF LOCOMOTIVE: '
AL WAMH/WGAM1/WAP1/WAGh class of electric locomotives./

1040 INSTRUCTION DRAWING:
FDSO SKEL No, 3520, 3e5t. 3 52 e

1.0 AGENCY OF IMPLEMENTATTON: sl Lt R

A1 electric loeo sheds and Repalr shops of Railways.
12.0 DISTRIBUTION: :
48 per list attached. 3 § A B :-
7 : Kdwa, :

(

é%ﬂKumar’T’ﬁf_',
for Director Teneral (BElect.)




ANNEXURE~T
MATERTALS FOR REWINDING OF 3—PHASE AUXILIARY MOTORS

(Ref.Para 2 of Spl.Maintenance - Instructions
NO.RDSO/EL-RS/SMI/ 8 at. Oct11982) =

=1 ENAMELIED WINDING WIRES:

14l Materlal specification:

Enamelled réund copper wire as_ per 18: 4800 PtV w:.th
madium eawering. The enamel voverlng shall be with Dr.Beck
& Co's Terebec 101 enamel.

S Recommended supplier's:

o1 Mysore Wire and Metal Industrles Post Box 7301,
14th Tumkur Road,Bangalore.

«2 . Atlas Wires Pvt. Irbd National Highway No.8,
"2.0.Palej,Distt: Bharuoh .

3 Jyoti Wire Industries, 23A,Shah Inéustrlal Estate,
Veera Desai Road, Andharl(We st),Bombe;y.

4 Barocla Cables Pvt.,Ltd, 18 Anand Naga:c Soc:.e'by,
Jetalpur Road Baroda.

e Premier Cable s Co«Ltd,Karukutty,
, Di stt Ernakulam KERTA .

_>1 5] Accep‘bance Te sts.

As. pex guidelmes at Annemre—II. _
#.  IMPREGNATING VARNISH: :

Dr.Beck & Co's Elmotherm F-40.
%% ;NSULATION FOR SIOT ANZD OVERHANG

1) SLOT LINER.

i1) COLL SEPARATOR.
1313 WEDGE SEPARATOR. : e ,
‘iv)~ OVERHANG INTER—PHASE SEPARMOR..

3.1 Ma‘terlg&_pe cification:

.~ Tomex 410 = My Jar — Nomex 410 (025 mm thm.ck )
for items (i), Pit) st 105)s

- Nomex - 411 %0.22 mm thick, i.es 9 mil )
“Far ittem (4w ).
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"TESTS FOR INSPECTION AND ACCEPT ANCE OF ENAMMELED
W i5

INDING WIRES 1S PoR_T35; 72300 PLoTil

s The following tests shall be conducted

AS per IS; 4800 Pt, III at the manufacturer's works
before acceptance. In regard to yuantities to be
tested, the sampling plan laid-down in IS 4800
Pt.III shall be followed.

- For each test, the winding wires should
meet respective minimum acceptable values as ia
dlctated in 19: 4800 Pt.V.

Tests,
1a Dismeter Test,
2y Electrical Resistance test,
9. Elonzation fogt,
o Springiness test,
R Flexibility and adherence test,
§.  Resistance to abrasion test,
e Heat Shock test, :
5 Cut through test,
Sy  Cure test,
16,  Solvent Testsx*
11. Break down vol%age test,
*

Salvent Tests:~ First test shall be conducted
using standarq solvent as per IS: 4800 Pt, IIT
and in the second test Thinners F-40 of Dr.Beck

& Coy, shall be used as solvent for tests as per
IS: 480Q Pt,IIT.

jain/82101
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BEARING MBUSING |
DiA ‘R;.e;aié ; ; £6-120 IQ?;}ISD 150+ 18 REMARK,
0 F
SLEEVE 0D RE
s -5 -8 -2.5 K= 40
TOERAMCE ON | =35 95 qp -4 X
{RousNG RORE | : 2
0 o | ke
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TSSLERVE

DETAIL OF SLEEVE

R A S —

PROCEDURE:! ‘

{ VACHINE THE HQUSING BORE BY 2 mm. MEASURE 0D & X

7 DRODE SLEEVE ON 2T PRESS, SLEEVE OD SHALL BE ADIUSTEC
$ 46 T CETAN M7 INTERFERENCE FIT WRT HOUSING. BORE.

3 LEEVE 1) SHALL BF A PER ORIGINAL D OF HCUSNG:BORE

4 FD THE RANGE AND PROVDE TOLERANCE ON DIVENSON'X FOR
BEARNG HOUSING AND SLEEVE S PER TABLE-M, IF DIAOF
BEARING HOUGING ‘I’ FALLS N THE RANGE CF 120~ 150, THE
TOLERANCE SHALL BE TIKEN A5 PER COLUMN REMARK

5 BEFGRE PRESS FITING APPLY 'LOCTITE' ON QUTER SURFACE
AND HOUSING BORE,

LPPROVED:

CALE: NTg

PROVISON OF SLEEVES O WIORNOUT

HOLSINGS OF ALY, MOTORS

s e ),j "
e



