| muduzsg 4

B
LCoOVON|CN D

o

“_ _
m
o :
LA0D ﬁ@ﬁO.—HC o
L s 38 b} MWT&. } )

53962 dyYHS TV INON3E

590 40 SHIQvE Y HLA ~310N

| A

v

00!

-H

2351406/2026/HEP-TXM20500

FeRon BRPSCRIS. ) 120

!

] BT SR I TI T AP CANTs B 2 et
(3141G0W IDHERTIO LTSN TE( 5] | !
o TR T | ! = !
30 W IS Ty A .v....h v BT M .\l e h
G PR
O biYd] g ‘
_ ._1 w Z0 {0 B0 ~ L0 fEE {60 | ST wane oy £
: t g | o
. . ARCEVIN T T T - LA RV R | e 2depn w
i T ©
{ $33uLbnay 230G S
e = piviees
, 8
F A Ay 5
FARN S8 g
129515 ! v S A \ z
el @Cﬁ \x 4 4 E
0SS - ..m
IO =8 i ra e
” goras () GUH+acs . B
L m
pre
= m
2
T R e e
I o & A i \v B
E | i g
i ' o E
i} P |
i L * W {1 =
: v _ T o3
= ! - o Jhs i i
Raabbader [N L= S JAN AT 3]
- a..ot.ll.l - Hh.l,l...!n..{.l.l.ll.l ll./ “v =¥t Jﬂ*v wz \ ~ ly \?Nﬂ— = \ P &r
- . h L .l y LN 2 -
R E o I\ A - 4]
= ﬁW\ “ ¥ N0 e i i _ &
= \ ! S
@ . * _ 2]
—— °
[ 8
R - . _ | o
£8 i . - L
mw i - — > I ~ g~ . =1
¢, +0S _ {+0G 1
I
- ST——

Generated from eOffice by Shalendra Kumar Yadav, SM(SKY)-MNX35400-HEP, SM,

\

A



2351406/2026/HEP-TXM20500

[ Page 1 of 13| Issued on October 2022 | Spec. No. RDSO/2008/EL/SPEC/0063(Rev “4’) ]

Specification No. RDS0/2008/EL/SPEC/0063(Rev’4’)

N S

Government of India
Ministry of Railways

Technical Specification for ZrCu Rotor Bars for Traction

Motor type 6 FRA6068 for WAG9/WAP7 locos.

Specification No. RDSO/2008/EL/SPEC/0063(Rev’4’)
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Status of Revision

SNo | Date of revision Page No Revision Reason for revision

i June 2008 All 0 First issue

2 Sept 2008 1

3 Jan 2010 3,7 2 UNS 15000-HO4(Temper)
added, Fatigue test
deleted, Source of raw
material added,
microstructure test
removed.

& Sept 2021 13,56 3 Temper (HO4) removed,
Zr composition changed
to 0.1-0.2% from 0.05-
0.2%.

5 Oct 2022 4,5,8,9,10 | 4 DIN EN 15079 added,
Yield strength removed,
DIN EN 15079/NABL
added
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SPECIFICATION FOR ZIRCONIUM COPPER ROTOR BARS FOR ROTORS OF TH\I}ESE
PHASE TRACION MOTORS TYPE 6FRA 6068 USED IN WAG9/WAP7 LOCOMOTI

1. SCOPE:

This specification covers the requirement of Zirconium Copper (C15000) rotor
bars for modified rotors of the three phase traction motors type 6FRA 6068 used
in WAG9/WAP7 Locomotives

2. GOVERNING SPECIFICATIONS:
In the preparation of this specification assistance has been taken from the

following standards and specifications.
Table-1

Standard No. Standard Name . '

Copper development Association | Specification for copper-zirconium alloys
Inc.(Annexure-A) :
ASTM E 255-07 (Or latest) Standard specification for sampling
Copper and Copper Alloys for the
determination of Chemical Composition.

ASTM E478-08 (Or latest) Standard test methods for Chemical
analysis of copper alloys.

ASTM B 846-19a Standard terminology for copper and
copper alloys.

ASTM B 224-16 (Or latest) Standard classification of coppers

ASTM B 601-18a (Or latest) Standard classification for temper

designation for copper and copper alloys
—wrought and cast.

1S:1885 (pt. xxxiv) : 1993 Electrotechnical Vocabulary :Rotating
Machines

1S:440 — 1964 Methods of chemical analysis of copper

1S:2826-1986 Dimensions and Tolerances for Copper
and Copper Alloys 'Rods and Bars

IS 14811:2000 Copper Plate, sheet and strip for
industrial purposes

1S:1608:1995 ; Method of tensile Testing of Cu Alloys

1S:1586:2000 Method for Rockwell Hardness Test for
Metallic Materials -

DIN EN 15079 Copper and copper alloys analysis by
Spark optical emission spectrometry (S-
OES)

2.1. In case of any conflict or disparity between the contents of the above
specification and this specification, the latter shall prevail.

2.2. Any deviation from this specification proposed by the tenderer to improve
upon the performance of zirconium copper rotor bars shall be considered
only on this merits provided full particulars with justification and financial
implication are furnished by the tenderer.

2.3. For the purpose of this specification, the definitions given in 1S:1885 (PL
Xxxiv) — 1993 shall apply.
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3. ENVIRONMENTAL CONDITIONS

Rotors are designed to work at a maximum temperature of 230°C qnd so all the
relevant properties shall remain intact over the complete operating range of
temperature.

MATERIAL:

The rotor bars shall be made from Zirconium Copper alloys‘conforming to UNS
no. C15000. The composition of the copper shall be as given in Table-2

5. CHEMICAL COMPOSITION
Chemical composition of ZrCu is given in Table 2 and tenderer must provide test
result by spectrography (As per DIN 15079/NABL approved procedure ) at the
time of prototype inspection/Routine testing for each lot both of finished as well
as raw material from which bar is drawn. The test report shall have clear
traceability of raw material from which it is manufactured along with O, PPM.

Table — 2
CHEMICAL COMPOSITION OF ZIRCONIUM COPPER

Element In percent/ppm
Cu+ Ag 99.80% min
Zr 0.1-0.2 %
O, 10 PPM(Maximum)

6. PHYSICAL MECHANICAL AND ELECTRICAL PROPERTIES :

Table-3
Properties Zirconium Copper of C15000
Composition Cu+Ag 99.80% min and Zr 0.1-0.2 %
Electrical Conductivity 93% IACS min at 20°C
Resistivity in 0.16481 10Q-g/m2 (Maximum) (For
reference)

Tensile Strength in

365 MPa(Minimum)

Elongation in 50 mm gauge length

11 % minimum

Hardness

90 HRF (minimum)

Sp gravity

8.89 (For reference)

7. SOURCE OF RAW MATERIAL:

The tenderer shall use raw material of only reputed source who can supply the
raw material strictly as per specification as well as submit documentary proof
regarding quality of raw materials , . The manufacturer of raw material shall be
havmg experience of manufacturing Zirconium copper alloys and resistance
ring/rotor bars/copper laminations manufactured with zirconium chromium copper
alloys for induction motor applications. The raw material to be suitably processed
to meet the requirement of standard as mentioned in Table 2 & 3. It is obligatory
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to attach a copy of the documentary evidence of the same with inspection
certificate. .

However, introduction of new source of raw material should oply be gfter
successful prototype testing as well as successful field trial over specified period.

8. SIZE, SHAPES, DIMENSIONS, WEIGHTS AND OTHER PROPERTIES OF
ROTOR BARS:

The various size, shapes and dimensions for the rotor bars shall be as per rotor
specifications given below:

Scheme |- Shaft Mounted Zirconium Copper Stamping Resistance Ring
Design as per RDSO0/2007/EL/SPEC/0060((Latest Rev)

Scheme 2: Resistance Ring Mechanically Interlocked to Endplate Design as
per Specification No. RDS0/2007/EL/SPEC/0061(Latest Rev)

In addition to above, the specification is also applicable to other_ types of rotors
used in three phase traction motors used in Electric Locomotives, as far as
material of rotor bars is concerned.

8.1. JOINTS
There shall be no joint in the rotor bar.
8.2. FREEDOM FROM DEFECTS

8.2.1. The rotor bars shall be clean, smooth and free from all surface defects,
such as scales, peelings, sharp edges and other defects .There shall be no
die marks

8.2.2. To check on this, suitable means shall be employed by the manufacturer

by way of provision of a mirror or other suitable means and monitor the
drawing out of the rotor bars.

8.2.3. The tenderer shall submit the process of drawing in the form of QAP.
9. QAP

The tenderer shall submit the process of manufacturing in the form of QAP . A
sample QAP is enclosed as Annexure | which includes quality plan from the
stage of raw material procurement , through in process and final tests. Tenderer
must submit their QAP along with the tender. After getting the order , QAP shall
be duly approved by RDSO/CLW before going for prototype production.

10.TESTS

10.1 After a purchase order is placed for supply of rotor bars, the internal test results
for all the tests specjﬁed in Causes 9 & 14 shall be furnished by the successful
tenderer to the Director General (Elect)/Research Designs & Standards

Organisation, Manak Nagar, Lucknow — 226011, within the period stipulated for
-prototype approval in the order.
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10.1.Any change required in the process of manufacture or the prototype as gles[red
by the Director General (Elect)/Research Designs & Standards Orggnlsatlon,
Manak Nagar, Lucknow-226011 (RDSO) shall be carried out expeditiously by
the manufacturer.

11.Type Testing Schedule

11.1. Prior to giving a call to the Director General (Elect)RDSO/CLW ‘for
inspection and testing of the prototype, the manufacturer shall submit a
detailed test schedule consisting of flow chart for each of the tests and the
number of days required to complete all the tests at one stretch. Oncg the
schedule is approved, the tests shall invariably be done accorghngly.
However, during the process of type testing or even later, the Dlygctor
General (Elect)RDSO/CLW, reserves the right to conduct any additional
tests(s) besides those specified herein on rotor bars so as to test the rotor
bars to his satisfaction or for gaining additional information and knowledge.
In case any dispute or disagreement arises between the manufacturer and
representative of the Director General (Elect)RDSO/CLW, during the process
of testing as regards the procedure for type tests and/or the interpretation
and acceptability of the results of type test, it shall be brought to the notice of
the Director General (Elect)RDSO/CLW, as the case may be, whose
decision shall be final and binding.

11.2. All the tests specified, unless otherwise mentioned elsewhere, in the
specification shall be carried out preferably at manufacturer's works .
However, these tests can also be carried out at National Test accredited
Labs or any other labs as recommended by Railways. The manufacturer
shall arrange all the necessary machinery, apparatus, labour and assistance
required for conducting the tests without any extra cost.

12.BULK MANUFCTURE

12.1. Only after clear written approval of the results of the tests on the prototype
is communicated by the Director General (Elect)RDSO/CLW, to the
manufacturer, shall he take up bulk manufacture of the rotor bars which
shall be strictly with the same material and process as adopted for the
prototype. '

12.2. Any Testing and approval by the purchaser of the design, drawing and

prototype shall in no way absolve the supplier of his responsibilities under
the terms and conditions of the contract.

13.TECHNICAL DATA

The tenderer shall furnish along with the offer the guaranteed performance data

and other technical particulars of the rotor bars. The guaranteed values shall
have to be proved by tests.
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14.TESTS ON ROTOR BARS
14.1. TYPE TESTS:
In addition to the Test Certificate and Guarantee Certificate (TC/GC) of raw

material issued in original by OEM for lot offered, the following type tests shall be
carried out on the samples of the ZrCu rotor bars

14.1.1.1. Visual Examination

14.1.1.2. Measurement of dimensions
14.1.1.3. Electrical Conductivity
14.1.1.4. Tensile & elongation test
14.1.1.5. Hardness

14.1.1.6. Chemical composition
14.1.1.7. Ultrasonic/eddy current testing

14.2 ROUTINE TESTS:

In addition to the Test Certificate and Guarantee Certificate (TC/GC) of raw
material issued in original by OEM for lot offered, the following routine tests shall
be carried out on the samples of the ZrCu rotor bars

14.2.1.1 Visual Examination
14.2.1.2 Measurement of dimensions
14.2.1.3 Electrical Conductivity
14.2.1.4 Tensile & elongation test
14.2.1.5 Hardness

., 14.2.1.6 Chemical composition
14.2.1.7 Ultrasonic/eddy current testing

The manufacturer shall test every lot of rotor bars for chemical composition, if

extrusion has been done by another agency. The results shall be checked by the
Inspector. ' '

14.3 MANUFACTURER’S TESTS:

14.3.1 The manufacturer shall test all the rotor bars for visual examination
and measurement of dimensions. All the rotor bars shall be free from

any piping, crow feet, indentations, foreign particles or inclusions,
surface defects, twists and entanglements.

14.3.2 The manufacturer shall test every lot of

_ _ rotor bars for
tensile/elongation .

14.3.3 The manufacturer shall test every lot of rotor bars for chemical
composition of finish material

14.3.4 Records of the results of the tests shall be maintained by the
manufacturer and checked by the Railway's Inspector.

14.3.5 !n addition to the above TC Jissued by OEM lotwise and proof
Import/purchase documents , as the case may be, shall be maintained
and checked by Railway’s Inspector during acceptance test.
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14.4 CRITERIA FOR ACCEPTANCE

Criteria for acceptance of the lot shall be in accordance Table 2 & 3.

15 METHODS OF TESTS
15.1 VISUAL EXAMINATION:

The surface of rotor bar shall be fairly smooth, free from inclusions or foreign
particles, indentation, surface defects, scales, twists,.entanglements etc. The
rotor bars shall have no twists ,kinks or any mark of die.

15.2 MEASUREMENT OF DIMENSIONS

Dimension of rotor bars shall be measured with the help of duly calibrated
vernier calipers & micrometers and values shall be as per Clause 8 for
respective drawings

15.3 TENSILE & ELONGATION TEST:

When tested in accordance with 1S:1608:1995, “Method for tensile testing of
copper and alloy” for tensile strength and elongation, the material shall have
a tensile strength of 365MPa(Minimum) , and a minimum of 11 % elongation
on a gauge length of 50 mm.

15.4 CHEMICAL COMPOSTION

The material shall have the chemical composition as given in Table-2. The
copper shall be determined in accordance with IS: 440-2006. For oxygen
content, certificate from the manufacturer of copper/NABL shall be furnished.
At least one sample from finished material from each lot/ batch of extrusion
shall be tested for chemical analysis.

15.5 ULTRASONIC TEST

Ultra sonic test should be carried out from NABL approved laboratory on
number of samples as stipulated in the specification mentioned in the PO. If
not specified in PO, the sample size shall be 10% of the quantity of a batch.
In case the supplier of the finished product has in house ultrasonic testing
facilities and govt. approved operator of ultrasonic equipment, in that case
ultrasonic test can be witnessed by Railway Inspector after confirming
validity of calibration certificates of the ultrasonic test equipment, test
certificate of the operator. The operator shall be valid Level Il certification.
Even, if supplier has in house ultrasonic test facility, one sample should be
selected at random for ultrasonic test at NABL approved laboratory.
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15.6HARDNESS TEST

Hardness of sample of rotor bars shall be determined on Rockwell hardne§s
in F scale with 1.587mm ball dia and 60 kg load in accordance with
1S:1586:2000 :

15.7ELECTRICAL CONDUCTIVITY TEST

Conductivity of the bar shall be measured with help of calibrated Conductivity
meters. Calculated value of resistivity is to be furnished.

Note: The Inspector shall check the accuracy and calibration of the
measuring equipment by resistivity/conductivity of known value.

16 SELECTION OF SAMPLE FOR TESTS AND CRITERIA OF APPROVAL

Stipulation made in Table 6 of clause no.12 of IS: 613: 2000 shall be followed in
totality before acceptance of material. The reports for the tests ( Copper content,
Tensile test and Electrical Test ) mentioned in these clauses shall be annexed to
inspection certificates. Only Govt. approved independent NABL approved test
laboratories shall be utilised for carrying out these tests. The cost of such tests
shall be borne by the supplier.

17 PACKING

~ The finished product shall be suitably packed so as to ensure safe transportation
of material without any damage. '

18 MARKING OF ROTOR BAR

The material shall be labeled securely and indelibly (i.e. with an adhesive label on
an appendage) with the following information —

a) Name of the manufacturer, purchase order reference and date.

b) Name and trade mark of rolling agency

c) Item, size, quantity, batch no., date of manufacture of the material.
d) Special precaution for storage, if applicable for the material.
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