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VARUISEZS FOL REDIDING OF CLASS 'F' TRACTION ARésTUSES, -
1.,  OBJEST

{ .

. Railways are rewinding varisus types of Cliass 'F' traction
Botor ermetures us ng different meixes and grades of warnishes.

. The perforaoence of the rewound arcaturss is not satisfactory, -
ené infant mortality rate of riwound ariatures is high, ’
inouget other reacons, use of incorrect or unsuitable varnishes
during various stages »of »awinding can lesd to premature
insulation foilures, Thaie 341 hag beon prepered with a view
to stanlariizing the usage of varnishes in various stages of °
rewinding. The reeor.endztions in this S are based on a

series of ovelusntiosn tests carried out in accordance with a -
special tesi nrogramiic. :

2.  OLASSIFICATION OF VARIIS. IS ACCORDING T0 TaZli USAGE;

)e‘_)éndimg; upon their usage, varnishes aay be classified as
tollowd:: - . L : '

&) ifige 3ondin; Vernishi These varnishes are émployed for
" preparin glass-nica tapes, flexible mica sheets, foliums
and wray ers, The mnost important requiraments of mica-
“donding varnish are complete flexibility in 1C* stagd,
tood adinesive strength and quick drying and ecuripg
srocerties, . ’

Jii) Bpinosing vexnishes; These varnishes are emyloyed for
©. . 8omring good donding between conductors of a coil side,
go% inter-layar adhesion of zround insulation and
obtaw ng o wono-lithie, voidiree and compact’ insulation
“i1.t33 8ot ~ortion, The most important regquirement
of laslzting varnishes wre as follows:.

a) Zxeelent Zond strength,
b) Sesi-iigid cured film,

¢) ZiZa ool@s oontents

. , a) Trarroscitmg properties,
. L4 . . .
¢y Sailtesle £or roulding under heat’ and pressure,

.
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'q‘ .
Some ﬂaxib‘!lity of cured film is e*sential to alloy
for flexing and twiating of a.mature oails durm*—v
a.matura Windmg operations,

Semi~Rizid; Solventless resin systems‘ are: é:oﬂi; suited

. :l'or this aapl iegtion,

’ \
2 shes: These varnishes are ‘used
Ior ‘atys arﬁvaouun-prsssv,nre 1zpregnation of aruatar @s.

'art.er r;ewi::ding « The most important reiju: ranenta of

pregnc,tinh varnishes are as follows: “

a} csrrect viscosity at roon temperature,

~ b) Gooa Wettabil‘ty_of ‘w;:_lndin_gs and high resin -

’ Aretenti:m .

. ©) High bond strength_.

Yernishes with. amaller ba.:inw sohedul.es Are preferrad.

4) High solias ‘content, _ ‘
o) Semi-:tiexiblé' cured filw, .

_l} ‘Resmtrmce to molsture._ — .

Solventless resin systeas ars. preforred- to solvefht
hond vamid:es in impregnation, Compatibility wf%h
other varnic‘ms is essential ‘

. :I.v)

o E) htr anpng, o SR -

¥xrnis !_:,Qg, These varnlshes are employed for
provlding ‘a £inal coating ‘on the surface sf end windings |
.md dthaer insule:cad port s of wrund arnatures, , Tho -
thet mhortont reqniremeneé oi’ finishing va.rnishea are
as folluvrs‘ ’ ; i

1) 'C:Jlu em' ug {u\zring at room tamperature}. L !
d)'",..igh ar reszlst:mce emd t{vack ‘registance,

a) Imparviqus to ,misture pa"latration.

e) 'oani.-fl"xmle tilm.

V_mis.*w w:noh tan ha ap-:»l,iea br a spray-gun a.re

2refazel 4o brush eprlication varnishes, :
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'3,  RECOW EHDED VARIISEES;

The osvaluatisn té'éts 'iié.v

e shown that dnodgst the indigenmously

svailable olzss 'F! varnishes, which have been oox.only used
for suoh ap:lications, no yarnish mésts ‘all the. rejairements

ginultanasusly,

Zoweyex, . the best available alternatives

which are.poisatible havé bean selected for adoption as an |

interin seagura, Those two alternatives are Shown-in

Table-1g o _ _ ;
CRABIE 4. ; INTHRNISCEZES |
Usage _ Alt. 1. Alt, 2

8)' Mica-Bonding  Elzoglass V-172/i  Elcoglass V-172/M .

varnish, . .(Dr.Beck % Co.) . (Dr,Beck & Co,)

b) .' I..:an'zinat ing - Bloothors ¥a50 - VBR 99 = -

varnish, (Pr.3eck & Co,) - (Hard Castle &
o SR o . Waud), )

¢) Impregncoting 'Eiqothorn Tm50 . 'VBR g9 .

‘" . warmish . - _ (Dr.3z2ck & Co,) (Hard Castle &
‘varnish, . Haofdner &E 411 -
T . {Dr. Beoiz & Ca.).

" . o o . . . . /
TR L 5 | :
-"--i'-t—-r.-:-,'-:-- ;'_P-—uq‘——n .h-g-:-'—————k—_;_q.—..- e

1) hens clternztives are rdoon-endedonly as an

 NOTE:

wmterin Dazours, till the right coabination o

- varnicheg ond resins 18 Jeveloped indiganouslys

RBEforts are,dsing mode to speed up this developoent,
e . 2 . . { :
:i1)- Althsugh ench alternaotive ts by itself a coupatible B

8ycten, they are not colipatible amongst each piher.

-Henca m.ermtture rewound with 41t,.1 material A
8hould n3t ba impregnated in subsequent overhauls .
with A1%..? injregnating  vernish & vice-versa, - '

%
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Proper curing of vernishes at each st
to obtain thoit declared properties,

e i

o

agie' 18 very eassentisl
Whereas it is the duty

-pf the mapufacturers of built-up mica products, lila 51238

nica tapes tp ensure proper solvent rezmoval of

flaxible

tapes, it is not for therewinding shops to ensure this eorrect
uoulding cycle is followed in menufactvre of eo ils amd
prescribed baking schedule is followed g/or_

impregnating varnishes after winding and dip/vacuun-

pressura iopregnation,

curing of

It 15 also adv:ntageous. to cure’

comnletely the micg~-tape binder 4in osverhanges by baking
the armature BEFORE impregnation also,

The ouring Schedules of the vernishes in Alt. 1 and Alt,2
are shown in Table 2, :

‘Pable 2, “curing Schedule (excludinz heating up tine)

S.No, Type

Stage ‘

" Purpose

Racomnended  Curing
_Yyarnish 8
1, Mica~ Elooglass 1} hours
.
2, Inpreg—- - Elmotherm . 2 hpurs_at
noting, F-50 120°c{ for
¥ ¥olvent . *
- removal
followed
. W '6 hours
, i 160°C .
or resin.
’ qure
r
1; hours
al 120°C.
3, Inpreg- VYBR 99, 4 Bours at
noting i50°¢
4, Finish~ Epoxy gel- 18 pours
ing. coat + - af _roo
) Hardnor Chem,
EX 411 £ollwed by
4 hours at
80°¢, .

After place—
- nent of
‘power .¢sils

in the arna-
ture, but
bofore
imosregna—
tim.

!

For dip or

To ensure
cormlete curing
of binder in
glass-nica tape
in the over-
hangs. .

To cure thae iop-

vacduun inpreg— regnatin resin
nation in new which has pene— ..
manufacture as trated in the

well as durin
AOH & POH, ju

Z end windings &
st slot creviges,

bafore Perne-~ thus inproving”

nent banding.
' - . fer & noisture

a

-do—

After Porna~
nent building
apply by
brush,

the heat trans-

resistance |
proparties of
the arnaturo,

s fa

To obtain glossy
finish, with
high track
resistance &

" moisture
proofing.

.-.....-.5/—

S AL DU



Fa

5

NOTB:-~ 1)  For complete curing, the armature should be

~

5a

maintained at the prescribed tempersature for
the prescribed time and, ‘therefore, the time
required to raise the temperatupe of the. ;
armaturs to-its prescribed value has not .

" been inocluded in this table. This period ‘
can be s hizgh as 4 to 6 hours and should
be allowed asver and abovethe curing time.

11) In most baking ovens, dhe job temperature
is lower than the thermostat setting.
Correct afmature temperature should be
ensured by conducting trials om each oven,
and .for each type of armature. :

111) The temperature for solvent removal of
’ - lnpregnating varnishes need not be sdjusted

s on the oven Separately., It takes some time

tor the arnature to reach the final curing
temperature and 8olvent reroval automatically .
ocours im this period, Hence, the ovan

should be set straight away for the curing
tenperature., Alr circulation with vent pipe
‘3s essential in the even to take away the '
solvents, ) . ’ N

Rrocurement of Mica Produci®i

Railways should ensurs that all class 'F! glass-nmica tapes,
flexible nicanites and “foliuns 'are. procured wWith Elmoglass
V-172/M as binder until further instruct ions, Adequate »
guality conirol ghould be introduced both by tape manufacturer
and the Railway workshSps to'emsure that properties of the ‘
nica~bonding varnish are maintai.ned\ at the puaranteed level.
Gonstant lizison with varnish manufacturer in ensuring proper
guality standards of their products, is egsential, :

Azénoy for Iapledentations = 7

411 traction notor rewinding shops om electrified Railways,
is ong . . ‘ '
45 per sheet attached,

Sd/- A.AJATTANGADI
‘ . o for Director General/Elec.
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