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Gt | B,

CHKD. |SEE/TMD.

KOREWORD

1. The tenderefs may please note that CLW do not undertake to supply them drawings for
forged profile necessary drawings for fixture,toolings templates and for process detailes.
CLW may, hohever comment suggest alteration/modifications to the suppliers drawings and
methods, if required, during the manufacture,testing/inspection of the prototypes and / or use
of the materials in CLW,s production.

2. SCOPE: This specification covers the manufacturing,testing,inspection,packing and supply of
fully machined of forged components viz inner/outer bearing stoper(PE&CE),Comm. Vee ring,

Comm.Nut & disc spring.

3. SPECIFICATION : The forging shall conform to the specification mentioned in the drawings of
individual item.
4. MANUFACTURING:AIl forging shall be manufactured from killed steel produced by the open

hearth,electric,basic-oxygen or combination of these process,or any other suitable method
which will meet the requirement of the standered.

5. CHEMICAL COMPOSITION :The chemical composition analysis of steel forging when made in
accordance with 1S:228'59 shall be as per specification mentioned in the drawings of individual
item.

6. MECHANICAL PROPERTIES: Should as per grade of specification mentioned in the drawing.

7. DIMENTIONAL TOLERANCES: All the forgings shall be free from harmful defects and unless
otherwise mentioned in the drawing. The forging tolerances shall conform to the following

For drop and process forging : IS:3469'1974 (pt.2)
For upset forging : 1S:3469'1974 (pt.3)
Weight & Quantity tolerance : 1S:3469'1974 (pt.1)

8. HEAT TREATMENT: The normalising temperature should be as per table-2 of 1S:2004'1991
for those items which are as per 1S:2004'1991 for other as per drawing.

9. RAW MATERIAL IN BRIEF PROCESS METHOD

i) Full precaution shall be taken to avoid hydrogen flaking shrinkage and cracks during heat
treatment/annealing.
ii) Total wall thickness of maximum Smm.shall be kept on forged profile for proof maching and
then final machining.
iif) These materials shall be finally machined to the dimensions and profiles shown in the

relevant drawings.

10. TEST AND TEST METHOD

10.1 The supplier shall offer the prototype(twoNos.) for inspection and test at his works with prior
intimation to Dy.CEE/TMD,Dy.C.C&M/CLW,Dy.COS. They should provide all necessary
facilities for inspection and testing. After the test it is considered necessary by the authorised
representative of Dy.CEE/TMD/Inspecting authority to carry out further additional test or trials

of the prototype at chittaranjan,the supplier will arange the same by quickest means.

10.2 The supplier shall provide all facilities to the inspectng officers at his works, to inspect and
test the equipment at various stages of manufacture.

-

DNR.

SPECIFICATION FOR CHITTARANJAN LOCOMOTIVE WORKS

COMM. NUT,DISC SPRING AND NO.4.TMS.095.001,REV.1
COMMUTATOR VEE RING DATE : 31-10-2009
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10.3 Testing and approval of fhe design drawing and prototype by the purchaser shall in no way
absolve the supplier of his responsibility under the terms of contact for the item supplied.

10.4 The sampling for test for forged items will be as follows:

i) Dimension checks :20% of the offered quantity.(suppliers should check themselves 100%)
if) Mechanical test ‘Minimum 2 test pieces or 3% of offered quantity which ever more,
selected random.

g? Eﬁ)nr%lgtion} Values asper

c) Hardness { relevamt drawing.
d)

Beé*nd

ON TEST FOR DISk SPRING
m)edhemlcai &nqposﬁ%n -do -
iv) Grain flow/grain structure : - do -

v) Magniflux test/Die-penetrete test : 100% of the offered quantity
vi) Ultrasonic test or radiografic test : 5% of the offered quantity of finished components
at random.

11. INSPECTION (See ccause-n aof Sheet vo 5 oF 5]

Bu s of all the items shall be carried out at the manufac
@ inspector. All metallurgicat-test shall be carried out by th
a) The Dy.C.C&M/CLW or b)NABL appro:

ers’premises by CLW
authorised representative of
adfaboratory.In case of b) it should be in presence
of representative of zonal Spection cell. The ¢o nspection& testlng including

cost of material-eorisumed in testing shall be borne by the supplier. The-manufacturers shall
alsoproduce test certificate as recorded by them along with their product offered for inspeetion.

12. MARKING
Each component shall individually marked on suitable location with supplier's name/identifica-
tion mark, SI.No. before offering the material to the inspector.

13. PACKING

The packing component shall be suitably packed to prevent transit/long storing damage. For

this purpose the following precautions to be taken in sequence.

i) The component shall be coated with antirust varnish/compound after inspection and passed.

ii) Varnished component shall be properly wrapped in polythene paper followed by corrugated
paper.

iii) The wrapped equpment shall be finally sealed in thick polythene bag.

iv) The sealed components shall be finally packed in wooden crate/box fitted with saw dust to
prevent transit damage of machined surface.

14. INFORMATION REQUIRED WITH TENDER.
i) Details of forged facilities available with tenderers for undertaking the job.

i) Details of machining and testing facilities available.

iii) Details of heat treatment facilities which is to be followed at various stages.

iv) Details of availability of correct grade steel with them and the source from which the
material has been is proposed to be obtained.

v) The percentage of reduction in forging to be offered by them.

g vi) Quality assurance plan: Must be submitted as per annexure -1
Q e vii) Clause wise comments have to be furnished by the tenderer.Vague comments like noted
] and understood are not accept. Compliance have to be clearly stated. Otherwise CLW
@ reserve the right to reject the offer.
Q
| %
% 5
SPECIFICATION FOR CHITTARANJAN LOCOMOTIVE WORKS
o | INNER/OUTER BEARING STOPERS, WEST BENGAL
=ty & | COMM. NUT,DISC SPRING AND NO.4.TMS.095.001,REV.1
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i 1. INSPECTION

: lnspe'ctlor! of ai! i!,cms shall be carried out at the manufacturers premises.

[ Tf\\il‘:tgilurglcal testing for prototype supplies shall be carried out by Dy. CC&M /CLW/CRJ or

! . .;anp.roved‘ labor\ator)f for which sample to be drawn, stamped & sealed by authoriz-+

!; rff:“prc....s'u.ualw‘e of Dy (EE/ F MD/CLW/CRIJ and for bulk suppiies metallurgical test sha!’ be !

5 fu,l‘-b by DyCC&M/ (,!JW/(. RJ or NABL approved laboratory , to be witnessed by '

.-:g!h‘)nZt_:d representative of CLW Zonal Inspection cell. |

' Costof inspection & testing including cost of Material consumed in testing shall be borne |

b S - i
¥ the 5L.|pper. The manufacturer shall also produce test certificate as recorded by them along |
wirh their product offered for inspection.

Z | SPECIFICATION FOR INNER | j Locé’s\féﬁm"&"&m
& BEARING STOPPERS, | | (W.B)
% _| COMMUTATOR NUT ,DISC | .
o | SPRING & COMMUTATOR VER fﬁ}{w/ N2. 4TMS.095.001 REV-)
ﬂ S:': RING DATFE.: 31:10 2009
S ,;\" | Dy-CRE/TMD :
I = ; i

o , - ? —
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CHKD.

CLW GENERAL SPECIFICATION FOR CARBON STEEL CASTING FOR
COMPONENTS OF HITACH!I TRACTION MOTYOR TYPE HS:15250A

0. FOREWORD

0.1 This specification is for fully machined com?_onents made out of carbon steel castings
intended for use in HTM type HS:15250A. The machined components namely (a)Bearing

Bracket assly./CE & PE,(b) Outer/Inner Bearing Cover/CE & PE, (C) Commutator
Spider,(d) Rotor Clamp are covered by this specification.

1. SCOPE

1.1 This specicification covers the manufacture, testing, inspection,packing and supply
of fully machined carbon steel cast components of HTM Type HS:15250A manufactured
at CLW before their application in the motor.

2. SPECIFICATION

2.1 The material shall conform to 1S:1030'1998 Gr.230-450W (or Latest Version),
unless otherwise covered in this specification.

2.2 The carbon steel casting shall be made in accordance with 1S:8800'1986(Technical
Library addition for steel casting) and shall be made from electric arc or electric induction
only. In case, any other process is employed prior approval from CLW should be obtained.

2.3 CHEMICAL COMPOSITION:
The chemical composition of steel casting when tested in accordance with 1S:228'59 shall
conform to 1S:1030'1998 Gr.230-450W or (Latest version).

2.4 FREEDOM FROM DEFECT:
All the castings shall be free from defects that shall adversely effect machining and
utility of castings. To remove risers or gates by flame/arc care shall be taken to make
the cut at a sufficient distance from the body of the casting. The casting shall have a
crystalling structure.

3. TEST & TEST METHOD:

As per the above standared, the following test is to be carried out in presence of inspecting
authority and values to be recorded.
i) Dimension (finished)

: Minimum 20% of the offered quantity (supplier
should check themselves 100%)

if) Chemical Analysis . Per melt heat - 1 Sample

iii) Tensile ,Yield,Elongation : Per melt heat & per heat treatment batch - 3 Samples
and impact test.
iv) Bend test : - do -

v) Radiographic test
a) Radiographic examination & acceptance limit shall be done as per ASTM E-446
and ASTM E-186 as per TABLE-1

TABLE - 1
Shrinkage upto level 3
Inclusion upto level 3
Gas Porosity upto level 3
Crack Not Allowed
Hot tears Not Allowed
Chaplets Not Allowed

Vv
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The casting having defects exceeding the above radiographic quality limits,shall not be accepted.

3b) 5% of the offered quantity selected at random are io be placed for radio Praghy tesi I anv
‘é BUT RADIOGRAPHY TEST TO BE DONE ON 20% OF OFFERED QTY. O U TUB
of the casting for radnograéwy test does not conform to the radiographic acceptance ||m|t

the whole lot offered stands rejected & no reclamation will be permitted.

c) Traceability must be ensured/available from Melt Heat and Heat treatment batch.

vi) Magnetic particale or Liquid : 100% for the offered quantity.
panetrant test(after finished).

4. RECOMMENDED VALUES FOR VARIOUS MECHANICAL TEST:

Dimensional : As per relevant drawing enclosed to CLW.tender enquiry for the

_ casting after finished machining and not the dimension of

v moulded casting .Tolerances on all the important dimension after

machining shall be in accordance with Annex-Il of this specification .Where
no tolerances is specified on machined surfaces the following general
classes of tolerances shall be maintained as per IS: 919'93 Pt.| for Liner
dimension and part-l| for holes and Shaft.

5. HEAT TREATMENT:

All the castings shall be supplied suitably heat treated. The method of heat treatment and
the relevant records of heat treatment shall be furnished to CLW if so specified at the time
of enquiry or order. Any flame or arc cutting which may be necessary shall be carried out

before heat treatment.

6. ANNEALING:
The cast parts shall be annealed by the following heat cycles.

900 - 950°C
Cooling in furnace
Max 100°C/hr. drum to 300°C
a Cooling in Air
s - below 300°C
& E
w
[Ty
)
. ] Soaking time : Max. thickness of product/25 mm hours.
ie
5
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7. STATIC BALANCING: (SEE cLAUSE 7 MODIFIED AT SHEET NO 12 OF 12.)

Some-castings covered in this specification are components of rotating mass viz Rolg
clamp,Commutator Spider.These shall be required to be checked for static urbalance as
fully machined components. This specific rotating components shallbe thecked 100% by
the supplier and records of unbalance mass and location efbalancing weight removed

if any shall be kept and shall be submiitted.in details 16 CLW inspector at the time
of inspection. The unbalance if any shallbecorrested by milling of some material and mass
at a pre-determine location. The-iriSpector will carry out nbalance check on 25% of the
casting under referepce-offered in the lot at random before its acCeptance. The maximum
unbalance in-distribution of the mass in fully machined components shall Beimijted to 25+5
grams for Rotor Clamp and 45+5 grams for commutator spider. Maximum 100 gra
unbalance of Rotor Clamp is acceptable before any deletion of material.

8. TEST

8.1 As the test values obtained on the test bar do not necessary represent the properties of the
casting themselves the additional tests prescribes as follows shall be carried out to prove the
soundness of the castings for the various types of components.Inspector may carry out the
following tests (except SN-4) on the offered material which are not subjected to radiography.

SI. No. Test Requirements Method of Test

i) Drop test shall show no sign IS: 5518'1996
of fracture.

ii) Falling weight test. shall not fracture 1S:11240'1985

iii) Ringing Test shall pass the test.

iv) Static Balancing - do -

9. REPAIR TO CASTING

No repair to casting shall be acceptable without prior approval of purchaser. The casting
selected for repair after approval shall be done by welding in accordance with procedure
laid down in 1S:5530'86. Welding shall not be allowed/permitted in positions which are
deciding fits and clearances.

10. MARKING

Each components shall be legibly marked with the folldwing information.
a) Grade of casting.
b) Number or identification mark by which batch can be traced.

o ¢) Manufacturer's initial or trade mark.
SPECIFICATION FOR CHITTARANJAN LOCOMOTIVE WORKS
. | CARBON STEEL CASTINGS WEST BENGAL
4% | FORTRACTION MOTOR m
11X 8 ; NO. 4TMS.095.003,REV.1
TYPE: HS15250A DY.CEE/TMD. DATE - 15.07.2010
18-

| File No. HEP-TPTNOMNX(51)/53/2026-HEP-TXM20500 (Computer No. 305132)
Generated from eOffice by Shalendra Kumar Yadav, MANAGER(SKY)-MNX35400-HEP, MANAGER, HEP-HEAVY ELECTRICALS PLANT (HEP) on 16/05/2026 01:45 pm

-




20382

PR Sl e . s 4 o T o o

e Bst s
3/2026/HEP-TXM20500

SHEET NO.6 OF 12

11. INFORMATION TO BE FURNISHED BY THE TENDERERS:( FOR NEW SOURCES)

While submitting the offer, the tenderers shall furnish the following information.

a) Facilities available for manufacture and machining and heat treatment, testing according
to this specification.
b) Clause wise comments have to be furnished by the tenderer.Vague comments like noted

and understood are not acceptable. Compliance have to be clearly stated otherwise CLW
reserves the right to reject the offer.

c¢) QAP must be product specific as per annexure-lll. General ISO documents need not be submitted.

d) M&P and testing facilities avaible.
e) Latest ISO certification from NABCB approved body.

f) Source and grade of raw material.

12. INSPECTION:

12.1 The successfull tenderer shall have to submit prototype in one or more than one stage
to the competent authority of CLW/CRJ. before undertaking the bulk productlon/supply
12.2 The supplier shall offer the prototype for inspection and test at his works with prior

intimation to Dy.CEE/TMD, Dy.C.C&M and Dy.CMM/CLW/CRJ,W .Bengal(713331).
The supplier shall provide all necessary facilities for inspection and testing. After the tests,
it it is considered necessary by the authorised representative of Dy.CEE/TMD. to carry
out further additional test or trial of the prototype samples at chittaranjan,the supplier shall
arrange the same by quickest means at his cost.
SEE CLAusE 12°3 MODIFIED ATSHEET NO 12 OF 2. )
jon of a ms ises k pection
ical te ised representative of
n case of b) It should be in

Bulk ins
wing of

@ presence of represen

ing shall be borne by the supplier.

12.4 Splitting of the tendered quantity between minimum two tenderers is likely to be restored
to (tenderer may however indicate their minimum acceptable quantity).

13. PACKING.

13.1 The component shall be quoted with antirust varnished/compound after inspection & passed.
13.2 varnished component shall be wrapped in polythene paper followed by corrugated paper.
13.3 The wrapped equipment shall be finally sealed in thick polythene bag.

13.4 The sealed components shall be finally packed in wooden crates/boxes filled with saw dust
to prevent transit damage of machined surface.

14. "(i) Firm's own foundry (class-A) is desirable for carbon steel casting 'or' they should have

o tie up with other RDSO approved class A foundry for getting raw material of specified grade.
Q E (ii) Firm should have own facility for checking of static balancing of finished product.”
L
< » ANNEXURE 'I' Tolerance on casting dimensions.
Ao ANNEXURE 'll' Tolerance and machining specifications.
3\
O
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ANNEXURE "I" OF CLW SPECIFICATION NO. 4TMS.095.003

TOLERANCE ON CASTING STRUCTURE (CARBON STEEL CASTINGS)

OF HITACHI TRACTION MOTOR.

LENGTH THICKNESS

NOM LENGTH TOLERANCE NOM THICKNESS TOLERANCE
100 +1.8 10 +18
101 200 +24 11 20 t 2..4
201 400 +36 21 30 +3.6
401 800 +48 31 50 +48
801 1600 +6.0 50 80 +6.0
1601 3150 +84 80 125 7.2
3150 6300 +13.2 125 200 +9.6

;-4

CHKD. | SEE/TMD

o
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DNR.
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ANNEXURE-III

QAP TO BE SUBMITTED BY THE VENDER SHALL COVER THE FOLLOWING ASPECTS:-

1. Index page.....

7. Details of sub-vendors:-

2. Copy of ISO 9001 certificate from NABCB registered body.

3. Organisation chart clearly bringing out the quality control set up.

4. Qualification of peresonal manning only the quality control set up.

5. List of M&P and testing facilities.

6. Process flow chart indicating step-by-step process of manufacture of an item or a family of
items for which the process is same.

Name of item Sub venders

ISO status Inspection plan of sub vendors

- Process control
- Product control

This must be furnished in the following format.

The sub-vendors should have all the requisite infrastructure of manufacturing and testing
facilities, preferably under one roof.

8.0 Quality Assurance System-Inspection and testing plan with formats to be filled up for:-
- Incoming material.

Subject/ Sample size & Parameters Mode of Acceptance Format No.
Products/ its frequency of inspection Inspection/ limit/Criteria/ Where records
Process of inspection Equipment Specified value will be kept.
used as per Drg./Specn.
NOTE:-

1) SAMPLE FORMATS USED FOR RECORDING MUST BE SUBMITTED.

2) GENERAL ISO 9001 DOCUMENTS NOT TO BE SUBMITTED IN QAP.

3) FIRM MUST NOT DEPEND ONLY ON TC FOR INCOMING MATERIAL.

4) RECORD OF SN 8 ABOVE SHALL BE CHECKED DURING INSPECTIONS AT FIRM'S PREMISES.
5) QAP HAS TO BE SPECIFIC FOR EACH PRODUCT BASED ON RELEVANT SPECIFICATION/

DRAWING.
(o]
=
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Page No. 3 of 12
1.0 SCOPE-
1.1 This specification covers the manufacturing testing , Inspection . packing of Commutator
Assembly (Complete). ,
2.0 Ref. drgs. & Specn. related to Specn.for Comm. Assly.(Complete) are as follows:-

S1.No. Drg./Specn.No. Alt.No. Description
[ ! 2TWD.095.045 3 Comimutator Assembly
P2 10Q 745-377 G Commutator Spider _
s ? 3 10R 793- 522 I Vee Insulation of Commutator
| | 4 10R 793-521 C Comm. Bar & Segment Mica
{ S 3TWD.095.036 5 CommVeeRing |
6 10S 778-669 j 3 Disc Spring
7 10S 778-671 B Packing
8 10S 778-666 D Raw matl. Drg.of Vee Ring
9 10S 778-668 NIL Raw matl. Drg. of Nut
10 10S 778-670 NIL Raw matl. Drg.of Disc Spring
11 10S 813-323A 10 Raw matl Drg.of Seg_mem.(Slilled)
‘ 12 10S 813-324 F Raw matl. Drg. of Segment Mica
= 13 4TWD .095.037 4 Balancing Weight
14 4TMS .095.003 5 Specn. for Carbon Steel Casting
15 10S.778.667 D Commutator nut
16 A0204 - 2 WSY 195 R
17 A0175 NIL W1 294 Alkyd vamish
1§ A0209 NIL TVAI410
18 AOI113 A Silicone Elastomer
(KE 45 RTVR or Ana bond 685)

3.0 SOURCE OF RAW MATERIAL :-
Suppliers will have to purchase the following components from approved source[_of
CLW/RDSO or seek prior permission if they want to use raw material of other sources.
Suppliers should clearly indicate all the source of raw material proposed by them in their effer
. znd show proof of purchase to CLW Inspector during inspection. CLW will also sell material to

vendor if stocks are available.
a) Steel parts:- @Céwac No. 170 to be /ol(oweaé

i) Commutator Spider (ii) Commutator ‘V’ Ring (ii1) Disc Spring (iv) Commutator Nut
b) Slitting Copper Segment -The commutator segment shall confirm to IS:’588S.
- ¢) [nsulating Item ' %
i) Mica Segment (ii) Front side micanite cone (iii) Core side micanite cone (iv) Insulating Ring
of Commutator (v) Three types of varnishes are used mentioned in clause No.2.0 (S1.No.16,17 & 18)

‘ :té"';r'&‘#'w ' | Technical Specification for (Kpprovcd by) CHITTARANJAN
(hecked by) Commutator Assembly LOCOMOTIVE WORKS
( Complete) for the (W.B)

,’! Manufacture of HTM Type- \Mrg‘)/

\sY
Mom HS:15250A : P No. 4TMS.095.034
SE/TMD Dy.CEE/ TMD | DATE: 12-.10.2007

(Prepared by)
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4.0 Imiportant M&P Required -
(1) Baking oven- Having Auto cut-in & cut- off facility. Max. temperature. upto 300°C.
y ®) Capacity ol Hydraulic Press machine- upto 400 Tons.
() Dynamic scasoning plant
(
(

d) Lathe machine for commutator turning & V- grooving.
p) Dynamic balancing plant

w

3.0 PTACKING OF COMMUTATOR :-
The following instructions should be complied :-
o clean the slitted copper segment in cleaning solvent Alcohol/ Acctone/tri-

(hloroethylene and to dry in natural air.

Tp arrange the Copper scgments (285 Nos.) and insulator mica segment (285 Nos.)

ne after one and make bunches.

5.4 T put the bunches on suitable forming jig and to place on the
surface plate.

5.5 T¢ correct the tilting and twisting of the segment.

5.6 Tg re-check the Qty. of copper and mica segment. It should be 285 Nos. each.

5.7 Tq arrange and put bar band pad (suitable jig ) around the outer periphery of the stack

commutator segment on a appropriate ring .

5.8 Tq clean 4 degree face of bar band (suitable jig) and place in such a manner that whole stacked
sqgments and pads should be inside of this band.

59 ain to check finally the tilting and twisting of the all segments with the help of a triangular
block ( placed in inside bore of stack commutator), on same surface plate and to keep this value
les than 0.5 mm. Press the band gently with hammer to hold the comm. and keep the height
approximately equal with respect to surface plate.

6.0 _STATIC PRESSING OF COMMUTATOR AFTER STACKING -

Scpsoning conditions and pressing as per chart below:-

L W
A T

.of No. of times of No. of times of Heating Pressure applied
times of | heating cooling temperature (°C) | (tons)
clamping
. 4 2 2 210410 91 +2

6.1 Place the commutator along with the fixture on the press table and press the
commutator with pressing jig at 91 +2 tons. In cold condition (1 clamping).
6.2 Bhke commutator at 210 +10°C for 6 hrs. +:30 mins. Take out the commutator from baking
= oven after 6 hrs. +30 mins baking and to flace in press machine at 91 +2 tons and
alfow to cool(2™ clamping).
6.3 After the hot press, allow the commutator to cool down to ambient temp. Clean inner periphery
off commutator with sand paper and by blowing with compressed air.
Apply one coat of alkyd varnish (W1 294) and air dry for 1 hr.
*  Ppess commutator at 91 42 (3" clamping) tons. .
6.4 Bgke commutator for 6 hrs. 430 mins. at 210-H0 °C.
T4ke out commutator from oven and allow cool down to ambient temp.

¢ - Press commutator at 91 2 tons (4" clamping).
phdly 12:19.07, .
- $EE/TMD Technical Specification for | (Approved by) CHITTARANJAN
(Fhecked by) Commutator Assembly LOCOMOTIVE WORKS
( Complete) for the \AAW \ot (W.B)
0
SEﬁ’BO““ Manufacture of HTM \"/\\'C

(Prepared by) Type-HS:15250A Dy. CEE/ TMD No.4TMS.095.034

v | DATE: /2.10.2007

. | t
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Daee Tioif .
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1
55  (Check the inner Gia of the comimutator after the coid pross, it shoulc o¢ iikis V710G

4% clamping (cold state).

Coid and hot state of cominutator.

| “remperaturc of 50°C or below o be taken as cold state of the job.
2 Temperature of 15¢7C or above 1o be take as hot state of the job.
Face cutting of commutator for pole pitch measunrement

-3 o _C,“ TN .’J\
o g o

PITCH MEASUREMENT & CORRECTION OF COMMUTATOR :-

1.

Ailowable error limit :-
Pole nitch =Total No. of commutator _segment
6 poles
—285/ 6 =47.5 =48 (Approx.)
Permissible pole pitch error =0.5 mm
Permissibie tilting error =0.5 mm
7.2 ore arrang_cment for measurcment :-

Y Centering -

~J
-

.

To place the commutator with riser side upward on the tum table. Rotate tie

~aramutator in counter clockwise direction and perfect centering

of the commutatol

with the help of a hammer and dial gauge. The reading of dial gauge snould nc: be

more than 0.02 mm. after the final centering .
Installation of pick-ups :-

<3 3
n &

segment .

To mark a commutator segment as a ref. segment No. 1 and another i 48 Nze.

7& 7o instail one pick-up in ref. segmet No. 1 and another in ref. segment No. 4% i3
riser side on machined portion of the commutator and keep angie of pick-up with
respect (0 commutator bar at approximately. 80 degree with respect to direction of

rotation.
77 Method of measurement :-

iy To check that frequency is within 3598 +10 Hz.
7iil) To start the tumn table in forward directions.

" To check that all cable connections of the pitch measuring machine are properiy (178 L

=iv) To press the maker’s micro- switch when the reference segment passes the leading pieK-up.
It -vill mark starting and finishing dot mark on the graph recording chart CO.RiRg out from
:ne machine. A fter completion of one cycle period , press the maker’s micro-sw:ich agait

gtgnﬁijlo -07. | Technical Specification for (Approved by)
Commutator Assembly g

(checked by) ;
( Complete) for the \ .
Manufacture of HTM Type- '\'\mtl/ ¢

oled | 118:15250 w\

SSE/TMDO , Dy.CEE/ TMD

(Prepared by)

e e sttt S YR

. CHITTARA  GAM |
LOCOMOTIVE WORKS i
(W.B) :

' No.4TMS.095.034 |
DATE:{2.10.2007 !

i
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TRgEIE Bl
W o take the feasurenenl on doih sidzs e Riser and V"’ ring sids,
i Totake e chart of (he grazh puper {or e caleulation.
Tl o esleulate the ceeentricity of the commutator from grapun “lter poie pitch mono, e
i ilie erros is more than 0.5 mm.in tota! and 0.4 mm. in one sica from che i TR

i graph, locute the cecentricity with respect to reference peint

of commn.ninr e

mark. Shift and cut as per + and  side ol eccentrification ane menticn the rine.

15 When the correction is not posstble | then dirassemble boih i
fefiive at least 18 Nos. segment from - side and - side. Plaga -

igs from corma o

sice sa

and - side segment in +side. To check tilting and twisting of commutator Rars, nsyers
voth jigs and press at 91 12 tons. To send commutator to re-iace  cuiting “or

measurement .

XD After eccentricity marking , send the commutator along with the fixtuie i¢- ‘%"

grocve turning.
T8 Varocve turning: -
1) Finish turning for V-Crouving
Y A e fipish turning, suitable gauge is 10 be used for checking.

=M ASSEMBLY OF STACKED COMMUTATOR ON STEEL PARTS
o | Cieaning of machined commutator :-
5.3 7 ~olisii the entire periphery of ‘V’ groove portion with sand paper gree

wire brush.

o wipe the machined surfaces with cloth impregnatec with methyi
Appiication of Arc resistant vamnish WSY-195 R are to be dope.

2 Lleaning and matching of steel parts:-
2

&
.l Lebarring | olowing of foreign particles by blowing compressed a‘r

-+ Check and clean all steel parts i.e. commutator spider, V ring, disc
commutator sui. And make sure of the freeness of cemmutator nut wh

~ l\;\
Alco 1T,

5 Put the commutator in baking oven for 6 hrs. 430 mins at 150 HOCand 7.5 sovye

sprinz ace

le shrasges

822 Anply TVA 1479 Varnish on the exposed surface of al! stee! parts auc on pertion -

which micaaite insulators are mounted.
Clean micanite insulators (core side, front side cone and insulation

o0
L

ring cf

commutator), rubber nacking (if necessary), with cloth immersed in aicchol and

make sure that no foreign particle remains attached.
8.4 | Preparation for assembly:-
8.4.1 Place commutator on surface table.
8.4.2 Place core sige micanite cone on spider.
8.4} Place micanite insulation ring in position on the spider.
3.4.4 Asserable stacked commutator on the spider.

: g olo7 Manufacture of HTM Type- »\,\Ffﬁﬂc,

S E/‘riﬂ” | 115:152504 R No. 4TMS.095.034
" {Frenared by) Dy.CEE/ TMD DATE: {2.10.25: -

i | i

S N EEEE e R
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243 Place micanite front side cone guver the "V 7 2roove ol cominulalor
846 Place Vee ring in posilion.
§.4.7 Putthis spring on the Vee ring groove. Sp——
848 Place commutator nut in position. Tighten commutatol :lUx by hant | ind £C ;
(uiass tape; size:0 18 x 23 mm or polyglass @pe s 7¢:0.33 x 20 mm on the oute!
periphery of micanite front conc. . _
1 1 " S LrEaee ae iy o ~ . il.)’:"z
8.5 Place the whole assly. On suitable jig on the trace machine and clamp at J0 =
wns. . . )
% 3 s ine 3 an . o th anabo "
895 Scal gap between micanite insulation and commutator with anabond 685 or Kt
45 RTVR

9.0 ASSEMBLY SEASONING CONDITION -

[N imes of ! No ime [ eati ! Assly Seesonir . eSSl
| No. of times of! No. of times Np.ofgmes Heating | Assly
i Clamping ! ol heating of cooling temp. | pressure — 3
‘ . f | L » Appiied pressure
i! i ) ‘ b calculzted with
4 | 4 ' 4 : 160+10 °C| 65 +2 tons | disc sonng
! | | 1 | (30 +2 Tons)
a | SRS i - = _ ' sogal b A :-'rx'\’ —
¢t There are four numbers of clamping during seasoning of commutato: < eel after stec! pa:e
assembly as mentioned in the tabie above and explaired below. : )
9.1.1 Put the commutator in baking oven for 6 hrs. 30 min at 160 +10 °C anc clam o
65+2 tons (1*. clamping ) ‘ ' _
517  Allow to cool down the commutator and dismantle stacking ﬁxturc: o
913 Tu:the Commutator in baking oven for 6 hrs. 30 mins. at 160 +1¢ " 2aa &% 3 i

8042 tons.(2™ clamping) . Allow to cool comm.. naturally . -
9.14 Put the commutator in baking oven for 6 hrs. 30 mins.at 160 +10 °C znd clar
80 +2 tons. ( 3™ clamping). Allow to cool comm.. naturally.
2Z  Graph is given below:-

6 Hrs 30 mins 6 Hrs 30 mims -6 Hrs 20mins
Tewmp, ' N
I 0‘_}_‘ ‘ ﬂ N \\\
10°C L | \ / \
Thme ( Hour) z oo B
L3 !’ - A
s I ‘ ; : | : !
! bl "7;‘ ![)0“’7‘ i Technical Specification for | (Approved by) CHITTA%;‘-_; ‘:
(Sjgge(l‘ - | Commutator Assembly k, LOCOMO{\II FE R 7K 00 ,:
: ’ | (Complete) for the \J“K&V (W.3; ;
| Manufacture of HTM Type- \rvl)(\'“t: . e |
of | HS:15250 | | No.4TMS.095.074
SSEAY 3%‘ | ' Dy.CEE/ TMD DATE: 12102757 |
(Prepared by) » |
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®3 X Mark © Temporarily clamp at 50 +2 Tons
Omark . Clamg with assly. pressure 65 +2 tons
mark : after 1™ hot clamiping and cooling dismantie swiable stacking fixture,
_ ® mark : Clamp with scasoning pressure 86 +2 tons . |
54 (a) To send the commutator to testing section for inter segment iest and DF, iosi
momentarily for 7 seconds and dimensional checking as per figure given beiow.

+0.5 #2.05
2l s #0554

23~

J
.

- _ ; ; : : ‘
9‘-.~-\b)-To. check the insulation resistance of the insulator between adjacent ComiTi.Aior 5. i

using a 500V -Insulation resistance meter (Megger) and its value shouid be more tha-,
I2C M-ohm.

95 After seasoning & before dynamic scasoning the dynamic balancing as foilow -
55.1 (i) Preparea temporary shaft (INJ-041) for seasoning . |
(i) Hangers(INJ-042) is to be used for transporting the commutator.
(1) Check the diameters of the temporary shaft and motor side pulley.
Sufficiently clamp the clamping thread.
(iv) Erect the temporary shaft. and fit the commutator on the shaft. Position the
commutator (o the center ol the shaft.

' . I
S’FE“Eﬂrr{\?IDMOZ Technical Specification for | {Mpprovec hy) * CHITTARANJAN ;
(dhecked by) Commutator Assembly LOCCMOTIVE WORKS |

. ( Complete) for the &M ] (W.B) :
Manufacture of HTM YO | ;

M%%OIO% Type-HS:15250A G
SSETT? Dy.CEE/TMD |~ No.4TMS.095.034 |
{Prepared by) | DATE:12.10.2007 !
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3350 o0 e pndizicual parts are to he itted as show o in Ague
-l ~~
I ~~ = i
N =l T
/"\I \]) e | >\
-:’| ‘ Q (éO '3
. = |[ (=
mi l ] - 1
o= — I 2
3 i Q < £y
i H
| L A b
- = P
] I N i
k]
=2 —

’ + to be prepared)
( by user ‘
L Cesmutator. 2 & 3 Rings, 4 Clamp Ring (sulficiently clamp with the clemp g}
7 Ezlancing :- (1) The balancing is to be done at 1,500 rpm. ._
(ii) Make balancing every time when being disassembi2G commuinlor 7om
temporary shaft. - '
(iii) Sct the assembly with the side opposite the pullzy tn *he oalan:x.-?._g, -
machine. Mount the bearing sections on the pulley 5:C2 “nd (o1 i Sice
opposite the pulley in the bearings. Adjust ihe ‘bear'ir.;g leyal i -';E‘,'e siaie
@ (iv) Balancing is done first at lower rpm (750 mm) ar< ‘hen 2t a high mm
/OR SUITABLERPM. (1.500 rpm)/_.»\ fier balancing, the upbalancg shoauic nt 3s Wl.c..»»-. .
(v) The assembly is supported in bearing on the pulley < ic ane i nger
race on the side opposiie the pulley. o _
(vi) Adjust the balance weight by mountng it on the coinmnuaior ¥ ong ol
bzlance ring.
100  DYNAMIC SEASONING OF COMMUTATOR PRESSING - '
o1 To fit the assembled commutator on temporary shaft ol the d‘ynarmc _
seasoning machine and sufficiently tight nut and check nut of the temporary shaft

-

wy
wn
~'

162 To fit the shaft with commutator in the machine’s hood and check alignment |

iC3  To close the two hoods cover and tight clamping bolt with the help of washer anc nu

104 To switch on the seasoning plant one by one as necessary and to ensure runniag cf ihe

machines. B ‘ [ o .

|_-— ] i

! 1 o i

i . . : LY Y AN T oS

bty | Technical S: ccification for | (Approved by) CHITTARAN. N ]

Pl 12.00.07+ S e 1 LOCOMOTIVE WORYE ;-
SEETMD  Commutator Assembly? 5 YiQT) i

W R
(checked by) ! ( Complete) for the (W.B)

Manufacture of HTM \"4‘“})/7(\(,4 o o
; | Type-HS:15250A i ow © No.4TMS.095.Go4

; ' - Dy.CEE/ TMD DATE: 1¢.10.2007
l%p Lz .
| B et Y l .

' \rrepared by) ; ki e
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. ... SEASONING CONDITIONS:
e of iipies o clapumey | M o7 e Feating temp 20 HEwsn
i 0L slate of he ung DIESSL i
i + 230 3104 22— 8N 2 ions
3050%20
i
L SEASONING CYCLE :-

° 10 10 10 I0 6 , &4
e Sl g | e ] e 3 e 1 L A
/ e ., > A ~ /) =g ;
/In e [ 3]
k"COld“>_~/ ] [ ] l _—-1 I
state L4 | | I

——= Time (hours)

The dot mar’ represciiis clamping with the seasoning pressure: .
1.2 There are four number of clamping after 10 hrs. dynamic seasoning ¢*
commutaior as mertioned in the table and graph abgve.
Commutator is mounted in dynamic seasoning plant fo: 10 hrs. After
':'7mh;utgx‘f)r with ternporary shaft is taker out fro'n piant and veriicaliy 7-ictT
viable 'z on  press machine for pressing at 8042 tons ( 1* clampirg).
‘neasurement of heating time should be after reaching at prescribed furmace

i temperature .
“emiperawure at the time of clamping with the commutater saal. bei40 £ 3 when
g -lampmg is done in “hot’ state. 2
121 “ount the commutator with temporary shaft again in the dyneasiz s.asening plen

| repeat ie process 3 more times.(3 more L'ampuw‘
124 \ Again put the commutator with temporary shaft in the dynar:ic seasuaing piar
wor 6 hrs. more and zllow to cool down.

120 QIS ASSEMBLING
2.1 Afrer seasoning of commutator 15 COMpicicd, to mlhdra “CrirLutetor asss L ol
from: the temporarv shaft at ¢ v concition
22 After diz assembiy , **nensiora’ cherxing , inter segrent .est2-. o Z*2l0kb
carried out.
30 TESTING AMNR DI NCGOFC~ - 7 iU™ 27k
15.1 To check dimensio :7 Segme.t ies Vo - Kame
T
210, 07i Ecchnical Spcciﬁc:«.'c{{. tor | (Approved by) l :IT’ \ P ARE
H : i uf g kS = s
SEE/TMD | gmnmlt. torfAss;m) L | }l L.LOCOM "_1. :\ ,
! ; - VLD
(checkedby; | Cwomiplete) forthe . 5, 4 14y - | )
i Manufocture of HT? "4 it !
| PR B B A » : » g e
: l)’pc-Ho.L‘ZDU:\ :.& R i Mo, a9 86955
o Dy Oy N TRLas 1) 0
.‘”z‘w'q‘ \ ‘ vy. . 1 ‘ YT aeas 10208
SSETMD | i i
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i3 b Epin Test:- This test shall be
NSPECTION CLAUSE:- | .
The following stage inspection is to be carried ouf by the CLW’s
auvtherized representative as per P.O st '
premises followed by final inspection.

gment assly with suitable as
ched steel parts for assly as mentioned

ia9

i}

(412 Dyvhamic Seasoning of Commutator to be fo

Ao e
o

:‘) N

144

Post Jmat

o n
[§9]

i Criteria

Bar (e har inter-

S gich below:-

& Tesiing of commutizior at various stages i
i Stage

’{"“' __‘f" Ty f'“"—"{_g e """‘7-"_"",
' Before dynamic sedsoning

! (atter comm. Spider assly).

Page No.iinf i2

Voltage | Duri
| 500V AC

7 seconds

niion

2 | -Do-
i 220 | After dynamic seasoning
g- IAE -Do-

segment Lest
Inbetween | 801KV | 7seconds
Comin.& Spider | A
Bar to Bar inter 500 V.A.C | 7seconds
| segment test
In Setween 801KV 1 minute
Comm.& Spider :

Slage Tispection:-

e .

\iter machining of Commutator bar and mica se
mentioned in 7.8 (i) & (ii) . At the same time mat

carried out as per 1S: 14569-1999.

in8.2 should also be checked.

i'iral Inspection -

Melatlurgicai inspection of copper ,steel items etc.

Melaiiurgical inspaction.  shall be ¢
Izberatories or CLW before offerin
manufacture. Specimen shall be take

Any testing and

avsekve the supplier office responsibility under
Conlirmatory Inspection of Raw matcrial wi

firm’s premises.
PACKING

The individual commutator com

Hessian Cloth and to be
5y Moad / Rail.

llowed as mentioned in 10 and 11.

The final inspection is to be carried by the CLW’s authorized
rep|esentative as per P.O. stipulation in manufacty
wiitiensional measurement and testing should be as per

rers premises.
drawing & specificaion.

onducted by Govt. approved independent

g for stage inspection and starting bulk

n from finished commutator randomly.
approval by the purchaser of the design, drawing shall in NO WAY
terms & conditions of the contract.
Il be done by CLW’s Inspecior at

plete shall be wrapped in double polythene and
packed in suitable wooden crate as to ensure s

pulation in mangfacturer’s

afe transportation

{~hecked by)

s
RET

T, —.

Ifower

\Prepared hy)

'| Technical Specification for
Commutator Assembly

( Complete) for the
Manufacture of HTM
Type-HS:15250A

Dy.CEE/ TMD

CHITTARARNT 3 -

(Approved by)
LOCOMOTIVE ¥ v
\AM (W R)
WK .

No. 4TMS.005 + =

DATE: 162007
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g Page 12 of 12.

o0 MAHKING ,
¢4 THs top side of the commutator assembly should be clearly marked (Arrow mark)
. oki to B toaded in such a way that Spider end should be kept at bottom side.
5.2 #fneh / cmbossed mark with comm.. No., SI. No. of the manufacturer should be made on
commutator ‘Vee’ Ring. : ;
163 . CLw’s Inspector’s scal shall be made on top side of the wooden crate.

NOT 9 Hotast Alteration of all Drawings / Spcciﬁéatiohs are tH'be used. .

10:0 AU the fiyma shoutd procuve cndeveidual ctems vegrurred
@ fir sub-asseméblees ov complese W}:mm& From 'fryula/r
ﬁ ?ureu (Pawt-1), In case wheve ¥egulay Souree <& mot

entioned , material to be procured from dewelopmental
ouree (Pavt-IT) o f vespective (tems as cndicaled (n Ase
df ccw/RDSO - R

Clausk No.17.0 to be read a::-

“Firnfs shall make bulk procurement of individual items required for
subassemblies or complete equipments from Part-l source of CLW/RDSO only.
Procurement from Part-11 sources can be made up to 15% of total procurable qty or

3 the highest qty. of a past‘order successfully executed in Rlys. units/PUs in the

| precgding three years. Upper limit of qty to be procured from such Part-11 source
will kot exceeds 23% of the net procurable qty in a given procurement case. Incase
wherp Part-I source is not available, material may be procured from Part-11 sources

of reppective items as indicated in ASL of CLW/RDSO. Firm shall keep all such‘
procyrement records and will submit the same to inspecting agency at the time o

inspdction to ensure that above procurement procedure is strictly adhered to.” P
Sheet enl :
[ —-—._‘,
"L“l\}_ IR 07.| Technicai Specification for | (Approved by) l CHITTARANIAM
et Commatatn- Assembly \ LOCOMATIVE WCT:8
: (sl ( Com.~ieie) forthe s \«« (W.B
Manufactire of 3TM ?‘&m\c’}/ :
M ‘i 10\0 Type-HS:152504 . No.4TMS 095034
I Dy.CEE/ TMD DATR: 12102097
\ (Prepared by) N
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‘ I SHEET NO. 30F §

Gt | B,

CHKD. |SEE/TMD.

KOREWORD

1. The tenderefs may please note that CLW do not undertake to supply them drawings for
forged profile necessary drawings for fixture,toolings templates and for process detailes.
CLW may, hohever comment suggest alteration/modifications to the suppliers drawings and
methods, if required, during the manufacture,testing/inspection of the prototypes and / or use
of the materials in CLW,s production.

2. SCOPE: This specification covers the manufacturing,testing,inspection,packing and supply of
fully machined of forged components viz inner/outer bearing stoper(PE&CE),Comm. Vee ring,

Comm.Nut & disc spring.

3. SPECIFICATION : The forging shall conform to the specification mentioned in the drawings of
individual item.
4. MANUFACTURING:AIl forging shall be manufactured from killed steel produced by the open

hearth,electric,basic-oxygen or combination of these process,or any other suitable method
which will meet the requirement of the standered.

5. CHEMICAL COMPOSITION :The chemical composition analysis of steel forging when made in
accordance with 1S:228'59 shall be as per specification mentioned in the drawings of individual
item.

6. MECHANICAL PROPERTIES: Should as per grade of specification mentioned in the drawing.

7. DIMENTIONAL TOLERANCES: All the forgings shall be free from harmful defects and unless
otherwise mentioned in the drawing. The forging tolerances shall conform to the following

For drop and process forging : IS:3469'1974 (pt.2)
For upset forging : 1S:3469'1974 (pt.3)
Weight & Quantity tolerance : 1S:3469'1974 (pt.1)

8. HEAT TREATMENT: The normalising temperature should be as per table-2 of 1S:2004'1991
for those items which are as per 1S:2004'1991 for other as per drawing.

9. RAW MATERIAL IN BRIEF PROCESS METHOD

i) Full precaution shall be taken to avoid hydrogen flaking shrinkage and cracks during heat
treatment/annealing.
ii) Total wall thickness of maximum Smm.shall be kept on forged profile for proof maching and
then final machining.
iif) These materials shall be finally machined to the dimensions and profiles shown in the

relevant drawings.

10. TEST AND TEST METHOD

10.1 The supplier shall offer the prototype(twoNos.) for inspection and test at his works with prior
intimation to Dy.CEE/TMD,Dy.C.C&M/CLW,Dy.COS. They should provide all necessary
facilities for inspection and testing. After the test it is considered necessary by the authorised
representative of Dy.CEE/TMD/Inspecting authority to carry out further additional test or trials

of the prototype at chittaranjan,the supplier will arange the same by quickest means.

10.2 The supplier shall provide all facilities to the inspectng officers at his works, to inspect and
test the equipment at various stages of manufacture.

-

DNR.

SPECIFICATION FOR CHITTARANJAN LOCOMOTIVE WORKS

INNER/OUTER BEARING STOPERS, WEST BENGAL
COMM. NUT,DISC SPRING AND NO.4.TMS.095.001,REV.1
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SHEET NO. 4 OF §~

10.3 Testing and approval of fhe design drawing and prototype by the purchaser shall in no way
absolve the supplier of his responsibility under the terms of contact for the item supplied.

10.4 The sampling for test for forged items will be as follows:

i) Dimension checks :20% of the offered quantity.(suppliers should check themselves 100%)
if) Mechanical test ‘Minimum 2 test pieces or 3% of offered quantity which ever more,
selected random.

g? Eﬁ)nr%lgtion} Values asper

c) Hardness { relevamt drawing.
d)

Beé*nd

ON TEST FOR DISk SPRING
m)edhemlcai &nqposﬁ%n -do -
iv) Grain flow/grain structure : - do -

v) Magniflux test/Die-penetrete test : 100% of the offered quantity
vi) Ultrasonic test or radiografic test : 5% of the offered quantity of finished components
at random.

11. INSPECTION (See ccause-n aof Sheet vo 5 oF 5]

Bu s of all the items shall be carried out at the manufac
@ inspector. All metallurgicat-test shall be carried out by th
a) The Dy.C.C&M/CLW or b)NABL appro:

ers’premises by CLW
authorised representative of
adfaboratory.In case of b) it should be in presence
of representative of zonal Spection cell. The ¢o nspection& testlng including

cost of material-eorisumed in testing shall be borne by the supplier. The-manufacturers shall
alsoproduce test certificate as recorded by them along with their product offered for inspeetion.

12. MARKING
Each component shall individually marked on suitable location with supplier's name/identifica-
tion mark, SI.No. before offering the material to the inspector.

13. PACKING

The packing component shall be suitably packed to prevent transit/long storing damage. For

this purpose the following precautions to be taken in sequence.

i) The component shall be coated with antirust varnish/compound after inspection and passed.

ii) Varnished component shall be properly wrapped in polythene paper followed by corrugated
paper.

iii) The wrapped equpment shall be finally sealed in thick polythene bag.

iv) The sealed components shall be finally packed in wooden crate/box fitted with saw dust to
prevent transit damage of machined surface.

14. INFORMATION REQUIRED WITH TENDER.
i) Details of forged facilities available with tenderers for undertaking the job.

i) Details of machining and testing facilities available.

iii) Details of heat treatment facilities which is to be followed at various stages.

iv) Details of availability of correct grade steel with them and the source from which the
material has been is proposed to be obtained.

v) The percentage of reduction in forging to be offered by them.

g vi) Quality assurance plan: Must be submitted as per annexure -1
Q e vii) Clause wise comments have to be furnished by the tenderer.Vague comments like noted
] and understood are not accept. Compliance have to be clearly stated. Otherwise CLW
@ reserve the right to reject the offer.
Q
| %
% 5
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i 1. INSPECTION

: lnspe'ctlor! of ai! i!,cms shall be carried out at the manufacturers premises.

[ Tf\\il‘:tgilurglcal testing for prototype supplies shall be carried out by Dy. CC&M /CLW/CRJ or

! . .;anp.roved‘ labor\ator)f for which sample to be drawn, stamped & sealed by authoriz-+

!; rff:“prc....s'u.ualw‘e of Dy (EE/ F MD/CLW/CRIJ and for bulk suppiies metallurgical test sha!’ be !

5 fu,l‘-b by DyCC&M/ (,!JW/(. RJ or NABL approved laboratory , to be witnessed by '

.-:g!h‘)nZt_:d representative of CLW Zonal Inspection cell. |

' Costof inspection & testing including cost of Material consumed in testing shall be borne |

b S - i
¥ the 5L.|pper. The manufacturer shall also produce test certificate as recorded by them along |
wirh their product offered for inspection.

Z | SPECIFICATION FOR INNER | j Locé’s\féﬁm"&"&m
& BEARING STOPPERS, | | (W.B)
% _| COMMUTATOR NUT ,DISC | .
o | SPRING & COMMUTATOR VER fﬁ}{w/ N2. 4TMS.095.001 REV-)
ﬂ S:': RING DATFE.: 31:10 2009
S ,;\" | Dy-CRE/TMD :
I = ; i

o , - ? —
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Part 1: Raw material inspection

DJ_>W>._. HEAYY ELECTRICALS LIMITED, BHOPAL
QUALITY CONTROL TRANSPORTATIOR }
QUALITY ASSURANCE PLAN (QAP)

QA Plan for Commutator assembly (Full
QAP No: QTM/QAP/VENDOR/24-25/010 REV

.00 Dt:29.06.2024

y Finished) for HS15250

Mode of Drawin Requirement
Sl. Name of the Parameters for Quantum of Check* inspection/ No./S mw / Acceptance :o_ﬂ Jhriitar
No. process inspection equipment .mam : norms*** (See :omw 1)
TP/Supplier TPIA/QC** used |
Steel parts: 1. Raw Material
from RDSO/CLW
1.Commutator approved sources.
Spider
As per CLW 2. Zm"ﬂ_ﬂa.omﬁ
0 9 i test certificate from
1| 2oommumor | aperciw |10 I~ Rkt g Pt
drawing/ specification : Lab.
3.Disc Ring specification
3. Purchase
4.Commutator invoices, Test
NUT certificate of raw
material &
dimension reports
duly reviewed by
inspection agency
shall be submitted
c b >Mnmﬂ.o_{\<< 100% 100% RR >Mnmﬁ0r\<< As per CLW drawing/ | to BHEL.
2 ommutator bar rawing o rawing, specification
specification specification

Page 1 of 5
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Mode of

[
sl Name of the Parameters for Antum ‘of Check* inspection/ _,W. MMM / Acceptance _, H MM:MMBA_”H.
No. process inspection | . i equipment . w.ma : norms™** m_ .mmm :%w &
, TP/Supplier TPIAIQC* used e AT . A P
1. Raw Material
from RDSO/CLW
insulating approved sources.
material:
1.Mica segment 5 Purchase
100% As per CLW | As per CLW drawing/ | invoices, Test
0,
m.. Front & g As per CLW 100% RR drawing/ specification certificate of
side Mecanite . ificati :
% | come ) aqmé._om\ . specification Bmﬂm:m._ &
’ specification dimension reports
. duly reviewed by
S asulaligFing inspection agency
) shall be submitted
4 Varinshes to BHEL.
Part 2: In—-process inspection:
Quantum of Check* Mode of quim:
SI. Name of the Parameters for inspection/ No./S mw / Acceptance Requirement from
No. process inspection TP/Supplier | TPIA/QC** equipment .mnw : norms*** supplier (See note 1)
used i
. Quantity As per CLW As per CLW
1 Stacking of verification of 100% 100% RR drawing/ drawing/ =
Commutator ; e 2
copper & mica specification specification
Seasoning G Record of 1% seasonings
2 Static pressing & | cycle and Pressures 100% RR >Mwm<ymm_g.\<< >MMMU.MM\<< to be reviewed by TPAI
Seasonings pressure specification specification and submitted to BHEL
3 Pl Measurement 100% 100% RR i e gy mmwmmmoﬂc_mw%%%m_w,\
measurement ° g Wing wing be submitted to BHEL
specification specification -

[N/ AMIT SEM

IGWEngineer

R L& T.M. Division
AT BHEL, BHOPAL

Page 2 of 5
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Mode of

o Quantum of Check* Drawir
Sl Name of the Parameters for ) = inspection/ No /Sne ) Acceptance Requirement from
No. process inspecticn | TP/Supplier | TRIA/QC™ equipment ~std = | norms™* | supplier (See note 1)
| | used , | |
Assembly of
stacked Heating and o o i vmq.o_.<< e vmq.o_.<<
4 s S reesin 100% 100% RR drawing/ drawing/ -
ctesl oA P S specification specification
SEasaHinG of Seasoning As per CLW As per CLW Record of 2 seasonings
5 asEinbl 8 cycle and 100% 100% RR drawing/ drawing/ to be reviewed by TPAI
y pressure specification specification and submitted to BHEL
“m._w_““”mq sagjuent Test record to be
100% 100% As per CLW As per CLW reviewed by TPAI and
6 In process testing o Diglactic test & RR drawing/ drawing/ submitted to BHEL
) specification specification
3.IR Test
Balante weitht As per CLW As per CLW Test record to be
- Balancing et g 100% 100% RR drawing/ drawing/ reviewed by TPAI and
specification specification submitted to BHEL
Einal DVAGRITS MmMMomsLM@ As per CLW As per CLW Record of 3@ seasonings
8 mmmmwaa w\mmmcaa hte 100% 100% RR drawing/ drawing/ to be reviewed by TPAI
g nm:mv 9 specification specification and submitted to BHEL
Part 3: Final Inspection
Quantum of Check* Mode of ;
Sl. Namé of hd Orocess _um..mmﬂww”m_, TPI/Su inspection/ z_wv_.w% _Mw / Acceptance Requirement from
No. P W e I PP | Tpla/QC* equipment .wﬂw : norms*** supplier (See note 1)
P ier e .
Dimensional reports duly
: : " . As per CLW As per CLW reviewed by inspection
1 Riehsionalicrieck , W_ﬁwﬁ =g 100% 20% UEMMM% M_ﬁﬂﬂw drawing/ drawing/ agency & witness reports
_ SIERE S >_éjmmz ’ specification specification shall be provided to
M AT /Bnginger BHEL.
| . Y v fad 4_&%\_@._\
nﬂaﬂ\«.wqﬂﬂ, TeT/BHEL. BH

Page 3 of 5
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Sl Zm?.m T e _umqmmﬂuwﬂo_. ._._un\u:»wEB wm._n..":mox mz_M_MMMan:\ z_w._.w% mM ! Acceptance Requirement from
No. P y 3om et p TRPIA/QCH equipment : .m = norms*** supplier (See note 1)
inspection lier usod .
Testing:
% mequmomww«”m:ﬂ Internal test reports duly
toat reviewed by inspection
: agency & witness reports
hall be provided to
2. HVTEST . . 20% As per CLW As per CLW =
2 Testing 100% Test drawing/ drawing/ BHEL.
3. _ﬂmww._m_ﬁm%%%m specification specification *100% HV & B/B test shall
be done after receiving at
4. Spin test as per BHEL BHOPAL by BHEL.
clause no. 11 of
CLW spec
Sl no.,
supplier As per CLW As per CLW
3 Identification & marking | details, PO 100% 100% Visual drawing/ drawing/ --
and other specification specification
details
100% 100% Visual - Component shall be
Free from free from any
4 Visual Inspection visual abnormality such as
defect. blow hole, pin hole, -
dent, scratch etc.
Each component shall be
suitably packed &
wrapped to avoid any
] damage to components
Mﬂﬂﬂﬂﬂ_wﬂm during transit and ingress
5 Packing L 100% : Visual : - of water.
for transit & ;
storage Note: _:.ommm any damage
to machined surface
found during inspection at
BHEL, job will be liable to
Yod be rejected.
N\
AT R4 / AMIT SEN
siffgaN Engipeer
7, &9 fa4 Q. T.M. Divisicn
AU Te, 8TeT/BHEL, BHORAL
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Notes:
) }
|
1) All test records checked by TP, TPIA/QC (dully signed & sealed) as per above QAP requirement shall be submitted along with
consignment.

2) Final acceptance will be based on inspection at BHEL, Bhopal.
3) Quantum of inspection shall be in line with QAP unless otherwise mentioned in the drawing.

4) Job shall be randomly selected from offered Iet, the quantum of check (min. 1 no.) from the offered lot to be checked by TPIA or QC.
(e.g. if lot size is 2 then minimum one no is to be checked).

5) Sample inspection of component does not mean that the supplier will not meet drawing & specification requirements in remaining
components. In case any defect / non-conformance is observed at any stage (during processing or before and after fitment in any job),
the same is liable to be rejected and same shall be replaced immediately by the supplier at BHEL or BHEL Customer site (wherever
deficiency is observed) and necessary penal action will be taken as per BHEL norms.

Part Ill: Requirement of clearance of 15t lot from BHEL:

1) First lot of item shall be supplied after meeting all QAP requirements to BHEL Bhopal and supply of subsequent lots shall be undertaken
only after clearance of first lot by BHEL Bhopal.

2) Vendor has to initiate the supplies as per PO delivery only. Delay in supply of first lot of components or rejection of components due to

any non-conformity/ quality deficiency shall not be considered as reason for delay in supply of components in subsequent deliveries as
per PO delivery requirement.

3) Initial clearance of 1st lot of items does not absolve the supplier from supply of items as per drawing and specification requirement in
subsequent lots.

Meaning of Legends: ‘#’ - Supplier to submit test certificates & reports of above mentioned parameters.

Abbreviation: TPIA —-BHEL appointed third Party Inspecting Agency, T P — Task Performer (vendor), QC-QIX.
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