Minimum Technical Qualifications Required for supplying Retaining Ring Forging Grade

Grx4Cr Ni Mn Mo N19138 as per BHEL spec BP19383

Ref no: AME/ATQ/RETRING/01

Following are the mandatory requirements. Offers of vendors not meeting these requirements will not be

Date: 30-01-2023

considered
S.N | Description of pre-qualification | Supporting Documents required C;’m';"e“
requirement f\,:)s

Vendor must have
manufactured and supplied at
least 3 retaining ring forgings in

In support of above, the vendor has to furnish details of 3
retaining ring supplies in the following format:

material grade X4Cr NI Mn Betaining Ste?l Grade: [?imension Name of Customer/

MoN19138 by hot forging + heat fne w (in mm) Year of supply

treatment process. Out of these Forgings OD [ID | HT

retaining ring forging, at least GrxdCr Ni Mn

- . . Mo N19138
1. | one retaining of dimension -

Outer diameter : = 400 mm,

Inner Diameter: = 350 mm and

Height: = 140 mm must have

been manufactured and

supplied by vendor.

This should be accompanied by Self-declaration (seal signed by
authorized signatory on Company's letter head) giving purchase
order reference, purchase order date, customer name, quantity
supplied and supply date.

Test certificate of retaining ring for all the three cases must be
submitted with offer.

a. Vendor must have in-house | Details of in-house manufacturing facilities are to be submitted
forging/ring rolling, heat with offer. Supplier to give Self declaration (seal signed by
treatment and cold authorized signatory on Company's letter head) mentioning list
expansion facility to of relevant manufacturing facilities owned by the
manufacture retaining ring manufacturer.
forging of material grade
X4Cr NI Mn MoN19138 of
drawing dimension.

Retaining ring forging has to
be manufactured by forging
plus heat treatment.”
# Any other process of

2. manufacturing is not

acceptable. Outsourcing of
any of the above process is
not acceptable.

b. Electro slag re-melted steel
shall be used.

Supplier to provide Self declaration (seal signed by authorized
signatory on Company's letter head) containing details of in-
house melting including Electro Slag Re-melting facility.

At least one mill test certificate of material grade

X4Cr NI Mn MoN19138 manufactured in house to be
submitted.

In case in-house steel melting facility not available, vendor to
provide details of steel supplier with their manufacturing facility
and experience for material grade X4Cr NI Mn MoN19138
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a)The Manufacturer, preferably | a) Self declaration (seal signed by authorized signatory on
should have in-house testing Company's letter head) giving details of in-house testing
facilities to conduct tests as per | facilities. Test certificates shall cover chemical composition,
QAP Plan QA/MT/BOI/099 mechanical properties, dimensional report, non-destructive test
Rev.00 report etc. Testing shall be witnessed by BHEL as per
3. QA/MT/BOI/099.
b) If any facility of particular b) In case of outsourcing of testing, vendor to agree to test in
testing is not available in-house | government/international accreditation agency approved labs.
then Manufacturer to Outsource
labs/firms for testing.
Vendor to confirm supply shall be as per BHEL enquiry drawing and specification. Vendor to sign
4. | each page of BHEL specification, drawing and QA plan for compliance and submit with offer.
Note:-

1. Compliance of PQR (SI.-01 to 04) is mandatory. In absence of compliance of above, vendor’s offer may be
rejected.

2. Offers of vendors who or whose OEM is on BHEL MISCC/unit/corporate level hold or banned/debarred, will
not be considered.

3. BHEL reserves the right to ask for additional documents (if required) to verify the information declared by
Vendor. In case the information submitted is found false or incorrect, the offer will be rejected and the
action as per extant guideline shall be taken.

4. BHEL reserves the right to accept the offer in part or in full or cancel the tender enquiry without assigning
any reason.

5. Al T&C shall be governed as per BP200102. In case of discrepancies, T&C mentioned as above will be

considered.
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SUPERSEDES

NON-MAGNETIC CORROSION RESISTANT STEEL BP 19381 Rev.01

1)

3)

5)

FORGINGS Gr. X 8 CrMn N18 18K

GENERAL

This specification governs the quality of forged and cold expanded, non-
magnetic, corrosion resistant, steel forgings for Gr;: X8CrMn N18 18K variety.

APPLICATION :

For manufacture of cap ring forgings of AC motors.
CONDITION OF DELIVERY :
Forged and cold expanded to achieve mechanical properties mentioned in Cl. 11.

Forgings shall be supplied in the rough machined the stress relived condition,
unless otherwise specified.

Qur order shall specify the strength category (0.2% Rp Proof Stress) required.

COMPLIANCE WITH NATIONAL STANDARDS :
There is no Indian Standard covering this type of material.
DIMENSIONAL AND TOLERANCE :

The dimension of the forgings shall be as stated on the drawing or order. If the
order/drawing calls for finished dimensions, the forgings are to be delivered
with all side machining allowances of 3 to 4 mm to this finished dimensions
after rough machining. The surface roughness shall be maximum R2=6 um for
the non-destructive test, clause 12.

MANUFACTURE :
Material shall be manufactured from killed steel.

Revision : Issued by : OCM

Reviewed & No Tech. Change

STANDARDS AND MATERIALS GROUP
TECHNICAL. SERVICES DEPRTMENT

Rev.02 I Date : 25.01.2020 Date of first Issue : Nov 87
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7)  HEAT TREATMENT :
The material is to be forged and cold expanded within 300°C. A hot cold deformation is
not permissible. No age-hardening is permitted. The forgings are to be stress-relieved,
at least 5 hours at 3500°C + 20° C K after the cold expansions.
8) FREEDOM FROM DEFECTS :
The forgings shall be sound, clean and free from cracks, fiakes, seams, segregations,
harmful non-metallic inclusions other defects.
9) CHEMICAL COPOSITION :
The chemical composition of the steel shall be as follows :
Element » Percentage
Minimum Maximum
Carbon , - 0.12
Silicon. - 0.80
Manganese 17.50 20.00
Phosphorus - 0.05
Sulphur - 0.015
Chromium 17.50 20.00
Nitrogen 0.40 -
10) TEST SAMPLES:
One tangential test samples shall be selected per heat treatment batch, per
consignment for mechanical properties. Tangential samples area to be taken from the
forged specimen from the center of the wall thickness after the last heat treatment.
11) MECHANICAL PROPERTIES :
11.1 Tensile :

When tested in accordance with 1S:1608/DIN 50145 & 50125 the test pieces shall
show, the properties given in the table below :

11.2 Impact value :

Charpy-ISO-V-Notch when tested in accordance with IS: 1498/DIN 50115 the test
pieces shall show the properties given in the table below, mean of three tests shall be
taken.
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*0.2% Proof Stress % Elongation Reduction in Charpy Impact
N/mm?2 5.65VSo GL, Area Percent Value —-ISO-V-
Min Min Min Notch “J" Min.
550 37 61 130
600 35 60 125
650 32 59 120
700 30 58 110
750 28 57 105
800 26 55 100
850 24 54 95
900 22 53 a0
950 20 52 80
1000 18 51 75
*Note :

12.

12.1

a)
b)
C)

1. Strength category (0.2% Rp) shall be specified in the order.

2. The measured 0.2% proof stress is permissible to exceed the required minimum
value by 150 N/mm?2 maximum. ‘

3. The tensile Strength shall be mentioned for information in Test certificate.

NON DESTRUCTIVE EXAMINATION :

Ultrasonic Examination :

The ultrasonic testing shall be performed on 100% of the external surface with a
standard test probe in radial direction and width 45 deg. Angular probe, twice in
periphery direction and twice in axial direction. Test frequency shall be 1 or 2 MHz.
The desired surface finish shall be less than or equal to 6 um.

Note :

With the calibrator attenuator, the back-wall or edge echo is adjusted to 100% screen
height and then increase the gain by 12 dB. Any texture noise / grass echoes
appearing should not exceed 20% of screen height.

The ultrasonic testing shall be performed as per BHEL Corporate Standard AA 085 01
18 and the following shall be the unacceptable defects (category | of AA 085 01 18).

Ccracks, flakes, seams and laps.

Defects giving indication larger than that from a 2 mm diameter equivalent flaw
Groups of defects with maximum indication less than that from a 2 mm diameter
equivalent flaw which cannot be separated at testing sensitivity if the back-echo is

reduce to less than 70x.
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D) Defects giving indications of 1 and 2 mm diameter equivalent flaws separated by a

distance less than four times the size of the larger of the adjacent flaws.

12.1 Liquid Dye penetration Examination

Liquid dye penetrate test is to be carried out in 100% surface of the forgings to
examine freedom from cracks as per DIN 54152 part | and the indications are to be
recorded and marked on the forging.

12.2  Liguid Dye penetration Examination

Liquid dye penetrate test is to be carried out in 100% surface of the forgings to
examine freedom from cracks as per DIN 54152 part | and the indications are to be
recorded and marked on the forging.

13 INSPECTION AT SUPPLIER’S WORKS :
Whenever specified tests and inspection are to be conducted in the presence of

BHEL’s representative.

BHEL representative shall havé free access at all times while the work on the contract
is being performed to all parts of the manufactures works. The manufacture shall offer
BHEL’s representative all reasonable facilities, without charge to satisfy the later that

the material is being fumished in accordance with this specification.

The manufacture shall preparé and provide necessary test specimens for testing to be
carried out at his premises. If facilitate are not available at his work the manufacturer
shall make necessary arrangements for carrying out the prescribed tests elsewhere.

The manufacture shall notify BHEL in advance about readiness of the material for
inspection and testing. BHEL reserves the right to test the materialat BHEL’s works and

the final acceptance of the material shall be based on these test results.

14 REWORK:

Repair or elimination of insignificant defects not be carried out without the prior
permission of BHEL.




3
:

:; . : . BP 19381

. PLANT PURCHASING SPECIFICATION Rev No. 02

gffﬂ © BHOPAL —
}9 PAGE50OF 6

185.

16.

17

TEST CERTIFICATE :

Three copies of test certificates shall be supplied, unless otherwise stated on the order in
the ‘test certificate’ proforma annexed to this specification, (Annexure-l).

In addition, the supplier shall ensure to enclose one copy of the test certificate alongwith
their dispatch documents to facilitate quick clearance of material.

PACKING AND MARKING :
Forgings shall be suitably packed to prevent corrosion & damage during transit.

Machine surfaces shall be properly protected with anti-corrosive compounds.

Each package or forgings (when supplied separately) shall be legibly marked with paint
with the following information:-

BP 19381: Non-magnetic Corrosion resistance steel forgings Gr:X8CrMnN18 18K.

BHEL Order No.

Drawing No. (on the inner surface)

Consignment or identification No.

Batch No.

Weight

Supplier's Name.

.REJECTION AND REPLACEMENT :

If the forging does not comply with the requirements of this specification during receipt
inspection at BHEL or if any defect is found during the course of preparation, machining,

testing or erection such forging shall be rejected notwithstanding any previous

certification. of satisfactory testing and/or inspection.

The manufacturer shall undertake to replace the rejected forgings at his own cost and
the rejected forgings shall be taken back by the supplier after fulfilling the commercial
terms and conditions.
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Racommenred Test Certificate Format For Forgings
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STAINLESS STEEL SUPERSEDES
FORGINGS Gr. X 4 CrNiMnMo N 19138 BP 19383 Rev.01

1 GENERAL :

This Specification governs the quality of stainless steel forgings of Gr: X4CrNiMnMo
N 19138 variety.

2 APPLICATION :
For manufacture of retaining ring for 2 pole squirrel Cage Motors.
3 CONDITION OF DELIVERY :
Forged, and heat treated to achieve mechanical properties mentioned in Cl.11.

Forgings shall be supplied in the rough machined and Stress Relieved Condition,
unless otherwise specified.

4 COMPLIANCE WITH NATIONAL STANDARDS :
There is no Indian Standard covering this type of material.
5 DIMENSIONAL AND TOLERANCE :

The dimensions of the forgings shall be as stated on the drawing or order. If the order
/ drawing calls for finished dimensions, the forgings are to be delivered with all side
machining allowances of 3 to 4 mm to this finished dimensions after rough machining.
The surface roughness shall be maximum Ra=6 um for the non-destructive, clause
12.

6 MANUFACTURE:

Material shall be manufacture by an electric process or any other approved process.

Revision : Issued by : W
Reviewed & No Tech. Change | STANDARDS AND'MATERIALS GROUP

TECHNICAL SERVICES DEPARTMENT

Rev.02 Date: 25.01.2020 Date of firstlssue : Feb 1986
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7. HEAT TREATMENT :

The material shall be heat treated to achieve the mechanical properties specified in
clause 11.

8. FREEDOM FROM DEFECTS:

The forging shall be sound, clean and free from cracks, flakes, seams, segregation
harmful non-metallic inclusion or other defects.

9. CHEMICAL COMPOSITION :

The chemical composition of the steel shall be follows :

Element : Percent
Minimum Maximum

Carbon - 0.15
Silicon - 1.00
Manganese 7.00 10.00
Phosphorus - 0.030
Sulphur - 0.020
Chromium 17.50 20.00
Nitrogen 0.20 0.40
Molybdenum 2.50 3.50
Nickel 12.00 15.00

10. TEST SAMPLE :

One tangential test sample shall be selected per heat per heat treatment batch, per
consignment for mechanical properties. Tangential samples are to be taken from the
forged specimen from the center of the wall thickness after the last heat treatment.

11. MECHANICAL PROPERTIES :
11.1 Tensile:

When tested in accordance with 1S:1608/DiN 50145 & 50125 the test pieces shall show,
the properties given below :

Tensile Strength - 700 ~ 900 N/mm?
0.2% Proof Stress - 410 N/mm?2 Min.
Elongation on 5.65VSo . 35 Percent Minimum

Gauge length
12. NON DESTRUCTIVE EXAMINATION :
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13.

12.1

13

Ultrasonic Examination :

The ultrasonic testing shall be performed on 100% of the external surface with a

standard test probe in radial direction and width 45 deg. Angular probe, twice in
periphery direction and twice in axial direction. Test frequency shall be 1 or 2 MHz.
The desired surface finish shall be less than or equal to 6 pm.

Note : With the calibration attenuator, the back wall or edge echo is adjusted to
100% screen height and then increase the gain by 12 dB. Any texture noise / grass
echoes appearing should not exceed 20% of screen height.

The ultrasonic testing shall be performed as per BHEL corporate standard AA 085 01
18 and the following shall be the unacceptable defects (category | of AA 085 01 18).

a) Cracks, flakes, seams and laps.

b) Defects giving indication larger than that from a 2 mm diameter equivalent flaw.

c) Groups of defects with maximum indication less than that from a 2 mm diameter
equivalent flaw with cannot be separated at testing sensitivity if the back -~ eco is
reduced to less than 70%.

d) Defects giving indications of 1 to 2 mm diameter equivalent flaws separated by
distance less than four times the size of the larger of the adjacent flaws.

Liquid Dye Penetration Examination

Liquid dye penetration test is to be carried out in 100% surface of the forgings to
examine freedom from cracks as per DIN 54152 Part | and the indications are to be
recorded and marked on the forging.

INSPECTION AT SUPPLIER’S WORKS :

Whenever specified tests and inspection are to be conducted in the presence of
BHEL's representative.

BHEL representative shall have free access at all times while the work on the
contract is being performed to all parts of the manufacture’s works. The manufacture
shall offer BHEL's representative all responsible facilities, without charge, to satisfy
the letter, that the material is being furnished in accordance with this specification.

The manufacturer shall prepare and provide necessary test specimen for testing to be
carried out at his premises. If facilities are not available at his work manufacture shall
make necessary arrangements for carrying out the prescribed tests elsewhere.
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14.

15.

16.

17.

The manufacture shall notify BHEL in advance about readiness of the material for
inspection and testing. BHEL reserve the right to test the material at BHEL's work and
the final acceptance of the material shall be based on these test results.

REWORK :

Repair or elimination of insignificant defects shall not be carried out without the prior
permission of BHEL.

TEST CERTIFICATE :

Three copies of test certificates shall be supplied, unless otherwise stated on the order
in the ‘Test Certificate’ proforma annexed to this specification, (Annexure — ).

In addition, the supplier shall ensure to enclose one copy of the test certificate along
with their dispatch documents to facilitate quick clearance of material.

PACKING AND MARKING :
Forgings shall be suitably packed to prevent corrosion & damage during transit.
Machined surfaces shall be properly protected with anti-corrosive compounds.

Each package or forging (when supplied separately) shall be legibly marked with paint
with the following information.

BP 19383: Stainless Steel Forging Gr : X4CrNiMnMo N 19138.
BHEL Order No.

Drawing No. (on the inner surface)

Consignment or Identification No.

Batch No.

Weight

Supplier's Name.
REJECTION AND REPLACEMENT :

If the forging does not comply with the requirements of this specification during receipt
inspection at BHEL or if any defect is found during the course of preparation,
machining, testing or erection such forging shall be rejected not withstanding any
previous certification of satisfactory testing and / or inspection.

The manufacture shall undertake to replace the rejected forgings at his own cost and
the rejected forgings shall be taken back by the supplier after fulfilling the commercial
terms and conditions.
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Recommended Test Certificate Format For Forgings

Annexure-1
Supplior's Name and Address
1. Crumiorver: L 3 WM Inpot te Ploom
2, TC No & Date: oom te Bisnk
3. PO No: 10 l.lﬁ"a.:
&. Process of Mening Ingol: 1" HetV Mok No.
$ Oecrichs aton Process: 12. . NO.
6. Forging Method: 13, Tost Bat Size & Noe.
7, BHEL's Aelerencs lor Approvet of Bicom 14. Suppint of the
s Oracard: Top, 5%; Borom, A Bloom and TC reterence.
. L 1% FORQ/NGSCOVEREOBY tESTctM'IFOCA"I‘E__ . . _
8.Na Drawing No & Nem No Deacophon CQuanidy & Weght

18 GHEMICAL COMPOSITION (PERCENT)

Lament (] S Ma -3 L 4 '
AsPes My,

Max.
AciualVeives

17. HEAT TREATMENT
(Yo be accorrpanied by Recordet Chart, Whanever calied lon

Hasbteng Rate,
Condition Tinr. Tawp."C Soeking Time. Hrs. Cooling Rate, T Coobng Medium
1 B
A
10. MECHANICAL PROPEATIES
> Bend Yot
Y.8 Eilongetion Hardvess tarpact
Y8 D.50.2% 585JSo %AA BHNMm.D Vahse Anghe Dre of
N/mm? Prool Neeww? a. Won. valuas) Joades of bend mandeel Besh
As Pes Min. .
Spacn. Max .
Acwal Vatues
19 SURFACE FINISH{When
called for in the arder/deg )
20. OIMENSIONAL INSPECTION i
2. NON-DESTRUCTIVE TESTS
Native of Tost : Accepiance level instrurent used Range Rasuls Arvy othas delall
Vhvamanse . T
Aadwgraphic
Dye penetrant’
Magnetic Parcie ]
22 ME TALLOGRAPHIC E XAMINA TION
(To be muﬂoy ¥ called tot ang pholo et 10QrAphS 1O ho sttached aiong with a taport)
Locstion of Sample T Eichartused Mag Cons# Retaliva > ;
: obssved
;
Meciostruatuis . Macronteh lachusion Flating
! i

23 DOTHER TESTSHF ANY (MICROSCOPIC. SIALFNURPRINTS. E1C)
24 . IDENDRACATIONOF FORGINGSAS PERPURCHASE SPEC

We heuby Sentdy hattha Herrn mentioned sbove heve Deen letted and in3pecled in OuY prasence end arefound 10 be In Accordance with drewings,
i ond purch order

P

SIOGNATURE. NAME & SEAL OF THE
INSPECTINGOFFICER
DATE.

SIGNATURE, NAME & SE AL OF THE
CHIEF OF QUALITY CONTAOL
CHIEFMETALLURGIST OF THE sLPPI.\EH

OATE:
INSTRUCTKONS
) Oelais of a7 heal epiment processes €aned o $hould be furnn hed sequentially in 17
B) Tesi eertihcates are 10 De b hed »3 per P wrdec and $p . i Ad g12¢ prefecably on | paper.
3] Al ihe enines neiudng signatura should be in bloek solout ke
dl #iesting 18 done by owtaxie agentses. the onpingl TCs shalt be lumwshed

) The actual TC may nun injo MO than one A4 $i2e papas, # aseded. 10 fatiltate hlaung up of detsils,




BHARAT HEAVY ELECTRICALS LIMITED, BHOPAL
QUALITY PLAN FOR —RETAINING RING TO SPEC. BP19381

QUALITY PLAN NO. QA/MT/BOY/099 REV 01

DATE: 02/04/2021

Page : 1 of 2
ABBREVIATION:
VvV Visual,
M | Measurement
T | Testing
PV | Process Verification
SL. | COMPONENT | CHARACTERISTICS TYPE QUANT | REFERENCE | ACCEPTANC | FORMA REMARKS
NO OF AM OF | DOCUMENT E NORMS T OF
CHECK | CHECK RECORD
1.0 Chemical Analysis T Sample/ BP19381 BP19381 TC Record Review
melt
2.0 Heat Treatment PV 100% BP19381 BP19381 Temp. Record Review
chart
3.0 Mechanical properties Record Review
-Tensile Strength T Sample/h BP19381 BP19381 TC Record Review
-Impact Value (0.2% eat/heat
Proof Stress, % treatment
elongation, % Reduction batch
in Area, Charpy Impact
4.0 Surface Finish v 100% BP19381 BP19381 TC Record Review
Free from cracks, flakes,
seams, segregation,
harmful non-metallic
inclusion
5.0 UT T 100% AA0850118 Cat-I- TR Record Review
AA0850118/BP
19381
6.0 LP T 100% BP19381 BP19381 TR Record Review
7.0 Dimensional inspection M 100% Drg./spec/PO Drg./spec/PO IR Record Review




BHARAT HEAVY ELECTRICALS LIMITED, BHOPAL
QUALITY PLAN FOR —RETAINING RING TO SPEC. BP19381

QUALITY PLAN NO. QA/MT/BOY/099 REV 01

DATE: 02/04/2021

Page : 2 of 2

8.0

Packing & Marking

Machined surface
protection by Anti
corrosive compound

Marking - Drg.no (on
inner surface), supplier
name, batch, weight &
PO no.

100%

Drg./spec/PO

Drg./spec/PO TC

Record Review

PREPARED BY:

= o

o

% B N

R NG \0:_'::3“‘39"“ e
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APPROVED BY
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