Bharat Heavy Electricals Limited

(High Pressure Boiler Plant)
Tiruchirappalli — 620014, TAMIL NADU, INDIA
An 1S0 9001 MATERIALS MANAGEMENT

Company

Phone: +91 431 2577447
Fax :+49143125207 19

Email : agk@bheltry.co.in

PROCUREMENT OF DIN STANDARD TUBES TO THE
SPECIFICATION PB-M-96 & 15 Mo3

Reference Number: Enquiry Date: Due date for submission of
Enquiry 1501100111 18.10.2011 quotation: 08.12.2011

You are requested io quote the Enquiry number date and due date in all your correspondences. This
is only a request for quotation and not an order

Sub: Requirement of additional sources for supply of DIN STANDARD TUBES.

BHEL/Trichy is looking for empanelment of new vendors for supply of tubes as per annexure.

BHEL commercial terms & conditions, other additional conditions for submission of offers and all
annexure can be downloaded from BHEL web site http://www.bhel.com under enquiry reference
“1501100111

Yours faithfully,

Tenders should reach us before 14:00 hours on the due date For Bharath Heavy Electricals Limited

Technical bid will be opened at 14:30 hours on the due date

Tenders would be opened in presence of the tenderers who have
submitted their offers and who may like to be present. N\
SM/ PURCHASE Y MM / MFG
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BHARAT HEAVY ELECTRICALS LIMITED

Page
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ENQUIRY ( A Government of India Undertaking ) +
Q | HIGH PRESSURE BOILER PLANT PHONE :2577447
| PURCHASE DEPARTMENT - FOSSIL BOILERS GRAMS © BHARATELEC
THIRUCHIRAPALLI - 620014 FAX NO: 2520719
TAMILNADU (INDIA) E-mail: agk@bheltry.co.in
Web:
Enquiry No Enqguiry Date Due Date for
Quotation
1501100111 18.10.2011 08.12.2011
Please quote Enquiry No, Date and due date in all
correspondences.
This is only a request for quotation and not an order
Item Description Unit Quantity Delivery Schedule
Quantity Date
10 D13130101025 M 456 .000 456,00 13.03.12
POD 48.3 x4thk x MIN LENGTH 600- 760Nos
{or in multiples of 600mm
length} as per specification DIN 17175 -15Mo3
and DIN1717b-test class
Il- in normalized condition and UT tested as per
SEP1915,1918,1919.
Hydrotested at 80 bar.WIith plain ends. {or)
SA335GRP1 meeting UT and
hydro test requirement as mentioned above the
supplier shall quote
seperately the testing charges.
20 D131301011567 M 1120.000 1,120.00 13.03.12
TOD 25 x 4thk x 5000ig- 224 Nos as per
specification DIN 17458.
1.4571h and PB-M-96 - test class Il and
tolerance as perD3,T3 of
DIN2462.
IGeneral Note:
1) Bidders shall submit the OFFER in English language (a single envelope

Eontaining two inner envelopes) as indicated below:
nvelope 1: This sealed envelope should contain
(a) technical bid

{b} un-priced commercial bid (copy of the Priced Bid without the
price details)
This envelope should be clearly marked "Part | - Technical and Un-priced

ommercial bid, indicating Enquiry No., Due Date, Address & Reference of
he Bidder.

nvelope II: This sealed envelope should contain price details. This
nvelope should be clearly marked "Part Il - Price bid", indicating
nquiry No., Due Date, Address & Reference of the Bidder.

) The OFFER, sealed and Superscribed as "Parts | & Il inside”
ndicating Enquiry No., Due Date, Address & Reference of the Bidder
hould reach this office on or before the due date by 14:00 Hrs (IST).

FFERS RECEIVED AFTER 14:00 Hrs (IST) WILL NOT BE CONSIDERED FOR
VALUATION.

he offers should reach us 30 minutes before the time of opening of tenders.
he offers will be opened at 14.30 hrs on the due date of tender in the presence of
enderers who have submitted their offer and who may like to be present for the tender
pening.Late and delayed otfers are liable to be rejected.
VIGILANCE AWARENESS WEEK

IST OCT-5TH NOV 2011
IF YOU HAVE ANY COMPLAINT /GREEVANGES
YOU MAY CONTACT GM/VIGILANC:

LRL, ¥ IO R T L
“FICIVE LS.

F

R - o {:_ .__ .:_:" ) .?I I_ - . . r 7 felTE aT,

ifs e N

Yours faithfully,

-or BHARAT HEAVY ELECTRICALS LIMITED

R /PURCHASE

~ (FOSSIL BOILERS)

Yours faithfully,




BHARAT HEAVY ELECTRICALS LIMITED
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| WY 2 { A Government of India Undertaking )
HIGH PRESSURE BOILER PLANT
PURCHASE DEPARTMENT - FOSSIL BOILERS

THIRUCHIRAPALLI - 620014
TAMILNADU (INDIA)

PHONE :2577447
GRAMS : BHARATELEC
FAX NO: 2520719
E-mail: agk@bhaltry.co.in
Web:
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The OFFER is to be addressed to:

SR. MANAGER / PURCHASE - TUBES / MM / MFG
4th Floor - Building 24

BHARAT HEAVY ELECTRICALS LIMITED

HIGH PRESSURE BOILER PLANT TIRUCHIRAPALLI - 620 014
TAMIL NADU, INDIA.

3) Tenders should be free from CORRECTION AND ERASURES, Corrections if
ny., must be attested. All amounts shall be indicated both in words as

ell as in figures. Where there is difference between amount quoted in

ords and figures, the lesser amount shall prevail.

ote: Bidders are requested to submit their offers only through sealed
ids. As the part Il {priced bid) will not be opened before the
echnical evaluation is compieted, bidders are requested not to submit
heir bids through email/fax etc

} Fixed price: All items should be quoted on "Per unit basis". Prices

uoted by the bidder shall be fixed and not subject to any escalation
hatsoever during the period of bid validity and execution of the

urchase Qrder. A bid submitted with an adjustable price will be liable

or rejection. Prices shall be written in words and figures. In the

vent of any discrepancy with regard to total price and unit price

hichever is less shall be considered correct. All rates should include

he third party inspection charges. RATES QUOTED SHALL BE INCLUSIVE OF

ADE IN ANY CASE.

) Bid currency: Indian bidders should submit the prices only in Indian
upees. Foreign bidders may submit their bid in their preferred

urrency. For the evaluation purposes the exchange rate on technical bid
pening date will be considered.

} Terms of Delivery: Foreign Bidders should submit their offer for net
OB, Nearest port and CFR, Chennai with freight break up details. BHEL
eserves the right to order on FOB or CFR basis. Hence if FOB rates are
ot quoted in the offer, it is liable to be rejected. Indian Bidders

hould submit their offer for FOR, Trichy {inclusive of risk in transit)

& Ex-Works with the applicable freight breakup details.

7) Taxes and Duties: (for Indian Bidders only) All Taxes and Duties
anable as extra to the quoted price should be specifically stated in

ffers along with CST & TNGST No / Tariff No. etc., failing which
he purchaser will not be liable for payment of such Taxes and Duties.

Our T.N.G.S.T No. 3560005 Dt. 01-04-1995, C.S.T. No. 239383 dt.
11-06-1991.

The duplicate copy of the invoice meant for transporters should

LL CHARGES INCLUDING PACKING, INSPECTION ETC. NO EXTRA PAYMENT WILL BE

The offers should reach us 30 minutes before the time of opening of tenders.

renderers who have submitted their offer and who may like to be present for the tender
ppening.Late and delayed offers are liable to be rejected.
VIGILANCE AWARENESS WEEK

3 IS8T OCT-5TH NOV 2011

F YOU HAVE ANY CO. wx,ﬂ.ﬂd £4 ;,,,h EYANGES

YOU MAY cowmc'r Gk m RANCE
PHONE:04371-257 7€ £ I _, _EMAN: han@di

e PRI S, 2Ly, . .l

e e rarr e _-_.... —

it © bk

Yours faithfully,

The offers will be opened at 14.30 hrs on the due date of tender in the presence of For BHARAT HEAVY ELECTRICALS LIMITED

{ PURCHASE

- {FOSSIL BOILERS)
Yours faithfully,




BHARAT HEAVY ELECTRICALS LIMITED

{ A Government of India Undertaking )
HIGH PRESSURE BOILER PLANT
PURCHASE DEPARTMENT - FOSSIL BOILERS
. THIRUCHIRAPALL! - 620014

' TAMILNADU {INDIA})

PHONE :2577447
GRAMS : BHARATELEC
FAX NO: 2520719
E-mail: agk@bheltry.co.in
Web:
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lbccompany the material as stipulated under Central Excise rules b2A and
173C or 57gG. A Photostat copy of the invoice for each delivery challan
hould be submitted along with the original bills routed through bank or
f submitted directly to BHEL finance department.

) Modvat credit : (for Indian Bidders only} If any Excise Duty is
ayable, the chapter head / sub-head reference and the rate of the duty
houid be quoted. If the tender is availing MODVAT credit for his input
aterial, the effect of proforma credit should be passed on to the
urchaser. The Bidder under 'MODVAT' shall be preferred.

Q) Validity: The offers shall be kept open for acceptance for 90 days
rom the date of Tender opening. Once the tenders are submitted, rates
annot be changed on any grounds.

10} Terms of Payment :

ndian Bidders - The payment term is 100% payment after 45 days of
atisfactory acceptance of materials at BHEL, Tiruchy. As per policy, LC

il not be opened. Offers with LC requests/advance payments are liable
or rejection.

oreign Bidders - Cash against documents - Payment will be made 45 days
rom the date of submission of complete set of documents as specified in
he PO at our bank.

equests for LC will be loaded at 1.5% of the basic charge.

11) BHEL prefers the manufacturers to quote directly. In case this is
ot possible and the offer is being submitted by an Indian agent, the
ollowing details are to be furnished along with the offer:

. The letter from their Principal authorising the Indian agent to

ubmit the offer on their Principal's behalf. In case the Indian agent
ubmits offer on their own letter head then a covering letter {in
riginal) from the Principal should be enclosed, clearly mentioning that
hey are bound by the offer submitted by the Indian agent on their
ehalf.

. Precise relationship between foreign suppliers and their Indian
gents and their mutual interest in business, should be clearly spelt
ut.

. Any payment, which the agent receives in India or abroad, from the
oreign supplier, whether as a commission or as a general retainer fee
s to be mentioned in the offer.

. All services to be rendered by the agent, whether of general nature
r in relation to the particular contract, must be clearly stated by the
oreign supplier and the Indian agent.

. The amount of agency commission agreed to between the foreign
rincipal and the Indian agent should be specifically disclosed and the
gency commission will be paid in Indian Rupees only on satisfactory
ompletion of the contract.

The offers should reach us 30 minutes before the time of opening of tenders.

The offers will be opened at 14.30 hrs on the due date of tender in the presence of

E}enderers who have submitted their offer and who may like to be present for the tender
pening.Late and delayed offers are liabie to be rejected.

VIGILANCE AWARENESS WEEK

31ST OCT-5TH NOV 2011

VF YOU HAVE ANY COMPLAINT /GRIEVANCES

YOU MAY CONTACT GM/VIGILANCE

PHONE-0431-2577962,2520334 EMAIL: hsn@bheltry.co.in

Sr. Manage
MM / Purchase / Fubes

Yours faithfully,

For BHARAT HEAVY ELECTRICALS LIMITED

L4 \7,\_’_//’/
A. COPALAKRISHNAN pmanader | purcHASE

(FOSSIL BOILERS)
Yours fathfully,




BHARAT HEAVY ELECTRICALS LIMITED

{ A Government of india Undertaking )
HIGH PRESSURE BOILER PLANT
PURCHASE DEPARTMENT - FOSSIL BOILERS
THIRUCHIRAPALLI - 620014
TAMILNADU (INDIA)

PHONE :2577447
GRAMS : BHARATELEC
FAX NO: 2520719
E-mail: agk@bheltry.co.in
Web:
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For calcuiatlon of rupee equivalent of agency commussmn exchange
ate as prevailing on the date of order will be taken.

. Copy of current agency agreement is to be enclosed without which the
ffer is liable for rejection.

12} Bank Guarantee (BG) for import bidders: The Bidder, in the event of
n order, should furnish a bank Guarantee from any one of the attached
ist of consortium banks or counter-guaranteed by any one of this list

f banks, at no extra cost in a Performa which will be provided by BHEL
long with the order, for an amount equivalent to 10% (Ten percent) of
he value of the contract. The Bank Guarantee should remain in full
orce and effect during the period that would be taken for successful
ompletion of the contract and shall continue to be enforceable till 12
onths from the date of receipt of consignment at purchaser's site or 18
onths from the date of last shipment at the port of delivery whichever
s earlier, with a claim period of two months.

13) Liquidated damages : Where the seller supplies or despatches the
oods, Liquidated damages at the rate of 1/2% of the value of goods
elayed for each week of delay or part thereof, subject to a maximum of
15% of the order value will be ievied.

D, if applicable, wili be levied from the order delivery date to the

ate of Bill of lading/LR in case of CFR/FOR contracts and to the date

f the inspection in case of FOB/Ex-Works contracts. Grace periods are
ot acceptable.

14) Risk purchase : Alternatively the purchaser at his option will be
ntitled to terminate the contract and to purchase elsewhere at the risk
nd cost of the seller either the whole of the goods or any part which
he supplier has failed to deliver or despatch within the time

tipulated as aforesaid or if the same were not available, the best and
he nearest available substitute therefore. The supplier shall be liable

or any loss which the Purchaser may sustain by reason of such risk

urchases in addition to penalty at the rate mentioned under tiquidated
amages. |

15) The correspondence between the bidder and BHEL through email is
considered to be valid document legally though not signed. It is treated
s valid confirmations made on behalf of the respective company and
omes under the legal ambit of the business transaction and hence
inding on both the parties.

16) Bidders participating in the tender should declare in their

echnical bid whether they have been black-listed / kept on hold / given
usiness holiday for a specified period by any Public Sector Undertaking
r Government Departments. The reasons for such action with details and
he current status of such hold shall be clearly furnished to BHEL. If

0 such details are mentioned in the offer, it will be construed that

The offers should reach us 30 minutes before the time of upemng of tenders.

he offers wiill be opened at 14.30 hrs on the due date of tender in the presence of
enderers who have submitted their offer and who may like to be present for the tender
pening.Late and delayed offers are liable to be rejected.
VIGILANCE AWARENESS WEEK

18T OCT—STH NOV 2011

Yours faithfully,ﬁ

For BHARAT HEAVY ELECTRICALS LIMITED

{ PURCHASE
IFOQSlL BOILERS)
Ynt_:ra faithtully,

o




{ A Government ot india Undertaking )
HIGH PRESSURE BOILER PLANT
PURCHASE DEPARTMENT - FOSSIL BOILERS
THIRUCHIRAPALLI - 620014
TAMILNADU (INDIA)

BHARAT HEAVY ELECTRICALS LIMITED

PHONE :2577447
GRAMS : BHARATELEC
FAX NQ: 2520719
E-mail: agk@bheltry.co.in
Web:
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he bidder is not under any such hold. However, at a later date if it

nder any stage of the finalisation of the tender. Such bidders will not

e permitted to participate in the further tender proceedings and will
e communicated suitably,

17) Packing and marking : The Supplier shall arrange for securely

rotecting and packing the stores to avoid loss or damages during
ransit, |

18) Lowest price received against BHEL tenders need not be the
echnically acceptable one and in that case, BHEL reserves the right not
0 consider the same.

18) BHEL reserves the right to negotiate L1 rate or re float the tender

pened if L1 price is not the lowest acceptable price to them inter-alia
ther reasons.

O} Any other conditions which might have been quoted by the seller and
re in contravention to the terms prescribed in the order and which have

ot been specifically accepted in by purchaser will not be applicable to
he contract.

O} The length of tubes are to be supplied as per the description

entioned. Any variation in length may please be mentioned in the offer
tself.

1) The actual production of materials is permitted only after
eview/approval of manufacturing/testing/ Inspection drawings /documents
nd quality assurance plans {(QAP) by BHEL, Tiruchy.

2) Five sets of additional dialects containing test certificates,

opies of the approved procedures DCR, Drgs etc apart from contractual
equirements are required. SUBMISSION AND ACCEPTANCE OF TEST
ERTIFICATES IS SPECIFICALLY REQUIRED BEFORE DISPATCH.

23) We require all these tubes to be supplied positively before March
2012.

24} Vendors should indicate confirmation of specification point by point
Es applicable to the tender. Deviation, if any, with respect to specific
lauses should be clearly spelt out in the offer.

25) End use certificates will not be given.

26) The following are to be ensured for item no 20 -
,,a. Chemical composition shall be as per DIN17458 1.457ih(X68CrNiNoTi

The offers should reach us 30 minutes before the time of opening of tenders.

enderers who have submitted their offer and who may like to be present for the tender
F:pening.Late and delayed offers are liable to be rejected.

\VIGILANCE AWARENESS WEEK

1ST OCT-5TH NOV 2011 - A. GOPALAKRISHNAN
F YOU HAVE ANY COMPLAINT /GRIEVANCES - Sr. Manager

YOU MAY CONTACT GM/VIGHANCE @ == = MM ] Purchare | Tulys

- —_arrr a4 - e A B ALk el oy s mnn r—— ot s

Yours faithfully,

The offers will be opened at 14.30 hrs on the due date of tender in the presence of For BHARAT HEAVY ELECTRICALS LIMITED

MANAGER "4 PURCHASE

{FOSSIL BOILERS)
Yours faithfully,

PHONE:04.31-2577962, 2520334 . EMAHL: v @b haftry.co. i BMEL, Tiruchirapp.if - v« 13,
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17122). We accept equivalent Euro standard EN10216-5:X6CrNiMoTi 17122
Elternate to the DIN standard. We also accept hot tensile test as per
N10216-5 table 9 in place of PB-M-96.

b. As per PB-M-96, steel melting process shall be EAF, VOD and . futly
i(illed. Other process will not be acceptable.

,,C. Supply condition for the tube shall be -'h'-[DIN17458 ,.page/] Type

f condition of tube: Cold worked, heat treated ,,and pickled. Surface
inish: Metallicalty bright-pickled, ,,smoother. We also accept surface

Enish CFG para 7.2.4.table1 in EN10216-5(cold finished, heat treated,
round, bright annealed + OD grinding/polishing)

,,d. Ferrite content in the molten base metal indicated in the PB-M-96

shall be determined for each melt and for each heat treatment batch. The
ferrite value is acceptable upto 2.9%.

.e. High temperature tensile test at 350 degree celsius shall be

Larried out from each heat treated batch.

|.f. Tolerance on OD and WT of the tube[DIN2462-I1SO Tol. Class ,,D3:T3]
- Permissible deviation on OD-D3 is +/-0.75% ,,min, +/-0.3mm. Permissible
deviation on WT is T3 +/-10% min ,, +/-0.2mm.

27)The following is to be ensured for item no 10 -

,a. Chromium content should be 0.1 to 0.3% on actual analysis. ,,b.
Fc‘;uppiies to be as per DIN17175 and 15 Mo3.

28) BHEL/End customer reserve the right to inspect the item ordered at
pny stage at vendor's works.

29) Date of price bid opening will be informed later after acceptance of
pffer on technical ground.

0) INPSECTION AGENCY - For import vendors, inspection should be by TUV
Nord) or BV or SGS. Offer should indicate the name of inspection

gency.

or indigenous vendors, inspection will be by BHEL, Trichy &

PCIL.

31) Offers will be evaluated on the basis of financial lowest status on
technically suitable offers.

[32) IN ADDITION TO THE TECHNICAL AND COMMERCIAL CONDITIONS LISTED ABOVE,
IVENDORS WHO ARE NOT REGISTERED VENDOR OF BHEL TRICHY HAVE TO SUBMIT THE
ILLED IN SUPPLIER REGISTRATION FORMS AVAILABLE IN THE BHEL WEBSITE -
ww.bhel.com ALONG WITH THE TECHNICAL BID WITHOUT FAIL.

33) Bidders are to confirm all the above points in their "Technical and
un priced commercial bid". Incomplete offers will not be considered.

" Yours faithfully,
For BHARAT HEAVY ELECTRICALS LIMITED

The offers should reach us 30 minutes before the time of npéning of tenders,
The offers will be opened at 14.30 hrs on the due date of tender in the presence of
Lenderers who have submitted their offer and who may like to be present for the tender

pening.late and delayed offers are liable to be rejected.

T GeT e CHLNE S WK b GOPALAKRIGHNAN .

F YOU HAVE ANY COMPLANT. VANC Sr. Manager MANAGER ¢ PURCHASE
YOU MAY CONTACT GM/VIGRANCE MM | Purchase / Tubes (FOSSH. BOILERS)
HONE:0431-2577962, 2820334 = EMAK: hao@b odn  BYEL, Tiruchirappaltt » 520 414, Yours faithfully,
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Enclosures:

"LD c¢lause has to be confirmed without fail.n»

The offers should reach us 30 minutes before the time of opening of tenders.
The offers will be opened at 14.30 hrs on the due date of tender in the presence of
Fnderers who have submitted their offer and who may like to be present for the tender

Yours faithfully,
For BHARAT HEAVY ELECTRICALS LIMITED

pening.Late and delayed offers are liable to be rejected.
VIGILANCE AWARENESS WEEK
[37ST OCT-5TH NOV 2011

' MANAGER ¥ PURCHASE
F_ YOU HAVE ANY COMPLAINT /GRIEVANCES ;
YOU MAY CONTACT GM/VIGILANCE A. GOPA AKRIShNAl({?if;Lf:?I::UEﬁSI

PHONE:0431-2577962,2520334___EMAIL: hsn@bhaltry co.in Sr.
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Issue No. 1

The steel

‘No. PR-M-9g
SPECTFTCATION

STAINLESS STEE! PLATES, FORGTNGS.RARS ETC.
FOR_GENERAL APPLICATION

A

PE

This specification establishes the technical
for the material, manufacture, inspection,

testing and supply of stainless steel plates, forgings, bars
etc. for general application. The requirements stated

herein are additional technical requirements over DIN. 17440
for the supply of material number 1.4550/1.4571.

requirements
examination,

Steel Melting

shallibe-melted in an electric furnace, vacuu .
degassed and fully killed. : : : '

Supply Condition

Material supply condition C;, e, h,

etc. shall be as
indicated with the material number in

the purchase order.

. Chemical Compesition

Both ladle and product analysis shall meet the requirements
of DIN 17440-1.4550/1.4571 as apglicatle.

Mechanical Properties

Mechanical tests at ambient Lemperature and high temperature
tensile test at 350°C shall be carried out from each heat
treated batch and shall conferm fo the reguirements of DIWN
17440. For bars over 100 mm. in diameter, the impact and
tensile specimens shall be taken in transverse direction. .

Corrosion Test

Tntergranular corrasion test shall

be carried out as pervr
ASTM A 262 Case E with breceding heat treatment at £50°C/30
minutes,

Ferrite Content

For materials subjected to aurogenous welding. the

ferrite

content  in  the molten base metal shall be determined for

each melt  and  for each hest Ereatment hateh. The
ferrite

content thus determined shall

be within 5§ tao 10%.
No net like arrangement is acceprable.

Date: May 198
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No. PR-1-ae
SPECTFICATTON

The melting of the base metal for this

. _ t Se 3 PUrpose cghaij be
carr%eq out USIing a  TIG torch simu]ating the welding
conditions which shall be furnished by the Purchaser on
Placement of order.

B.0o gimhggjgpalhghggk and visual examination

Each material shall be visual

. ly examined and checked for
dimensional requirements as per Purchase Order.

9.0 Mix-up Test
Every materiail shall be tested to detect any inadvertent
mixup.

1¢.0

Test Reports/cCerti ficates

Five (5) . copies of all test reports/certificates shall be

sent to the purchaser immediately after completion of
tests/inspection, prior to the shipment of the material.
One set of test reports/certificates shall be despatched
along with the material. Following reports shall be
submitted: '

a) Chemical Analysis (Ladle and Product)
b) Heat Treatment details

(heat treatment charts shall be
sent after completion of

the contract.

€) Results of mechanical properties.v/

d) Intergranular corrosion test feport.\//
e} d ferrite measurement.

f) Visual'and dimensional test reporta‘/ .
g) Result of micrograph and grain size.v/
h) Hardness'values-

i} Ultrasonie examination and Jiquid penetrant examination.

11.0 Marking and Identifica tion
Each product shall be marked with the following information:
al 'Heat number .

b} Direction of roalling (for plates),

c) Material designation.

Issue No. 1 Date: Mavy 1988

i
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12.

12.

12,

13.

14.

No. PB-M-9g ‘
SPRCIFICATTON . -

d) Supply condition.

e) Manufacturers name.

Inspection agency/Purchaser's seal.

g) purchase order number,

Ngn_gﬁsgtuqtiveuExamination

Ultrasonic Examination:
All products shall be u1trasonirn11y_exam

of the volume. The forgings shall be exam
with para 8.1 of PB-M-90,
in accordance with the pro

ined covering 100%

ined in accordance
Other products shall te examined
duct specifications.

Liquid Penegtrant Inspection:

All forgingé in finished shape shall be examined by liquid

penetrant method in accordance with- ASTM-E-185 with
following additional reqguirements. '

2} Penetrants, dsvelopers
more than 25
be used.

and cleaning agents

containing
ppm each of Sulphur and Halogens

shall not

b}  Application of penetrant an

d developer from aerosol tvpe
of sprar cans is preferred.

¢)  The temperature of the area examined shall not be lower
“than 10°C. )
d). All

traces of penetrant and developer shall be

removed
after completion of the examination.

Acceptance-Standard:

Indications of any shapa and size are unacceptable.

'Bspai:§=

Repair is generally not permitted. Slight surface defects
may be smoothly ground and blended without impairing the

minimum- wall thickness. Mo other repairs shall be carried
out without prior appraval of the Purchaser.

Quality Surveillance:

A1l material shall be subjected to quality surveillance by
the Purchaser or his authorised agency during manufacture.
The material shall. not  be supplied until the shipping
release is givan by the Purchaser or his authorised agency.

Issue No. 1

Date: May 1988
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PACKING AND SHTPMENT

The materials shall ba packed suitably with
bracing, and

adequate
blocking to withstand

transhipment ang
tropical storage for two years. The packages shall be
released for shipment only after inspection and issue of
"shipping release" by the

purchaser or his
shall contain the test ¢
al contained. Details of items packed

ecification, Purchase order number and
clearly marked on the Packages.

agency. Each box
respect of the materi
including material sp
destination shall be

autherised
ertificates 1in

Issue Mo. 1h

Date: May 1988
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8.2 ® Accepiance testings

Tubes to this Standard are only supplied with acoeptence
testings ). Tha type of acceptance testing certificates
according to DIN 50049 shall be sgread at the time of
ardering, The acceptance testing 1} is subject to the
requiramens in Sections 8.3 to 8.8, In addition the
raguirernents of Sections 8,5 and 8.6 apply also for
subsequent testings in response to complaints,

8.3 General test conditions

8.3.1 Al testings inctuding acceptance shall be carried
out in 1he manufacturers works such that the production
fiow is not unnecessarily impeded.

8.3.2 The manufacturing works shail 1eke steps w0
prevent rejected whes and those the repair of which is
rot permissible from being despatched to customer.

. 8.4 Extent of wsting {see also Table 3)
BA4.1 The tubes shait be tested in batches. They shall
be divided into batches of 100 tubes according to the
grades of stee!, quality grades and dimensions and in
the case of slloy stesls, if possible, according to cast.
For wibet up to ah outside dismeters 5 51 mm the twbes
must come from the same heai-treated batch,
Surplus amounts of up 10 50 tubes thall be distributed
evenly between the individusl batches, Number of pieces
and surplus amounts between 51 and 100 tubes shaill be
considerad a5 a complete batch,

8.4.2 # In the svent of subsequent testing of the
chemical composition of the finished tube having been
agreed to 88 the time of ordering, this will normally
consist of one testing per cast and delivery.

843 For the tensils test two tubes shafl be tested from
each of the first two batches, in sccordance with Section
B.4.1, arvet one-tube from each subsequent batch chosen
by the inspector.

tf a clefivary consists of 2 batch containing a maximum
of 10 tulwes, only gne tibe shall be taken.

844 The sbiorised energy shall be tested on the wbes
selected sccording to Section 8.4.3 provided their
nominal wall thicknets has the following vatues:
for steel T4'MoV-8 3 and X 20 CrMoV 121 > 10 mm,
for the stamt 16 Mo-3 > 20 mm,

far aif pther steshe > 30 mm.

L b yild limit at slavated smperature
is to he GERRE, Wis et be stated in the order together
with the requirstf test temperature; this extent of
testing shiall be cerried out on one specimen per cast
and dimension, unless otherwise agreed.

84.8 The tubes shail be ring-tested {see Table 14},

8.4.8.1 Quality grade I tubes selected according to
Section 8.4.3 shall e ring- testad (aHowing for the
dimensions quoted in Table t4) using specimens taken
from one end.

8.4.6.2 Quality grade 11 tubes shall be ring-tested on
the rolled lengths allowing for the dimensions quoted
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in Table 18, withan e, of testing applicable akl steel

grades except for the stée. - 14 MoV 6.3 and

X 20CrMoV 12 1:

for rrbes with an ouside diameter 5 51 mm in
Section B.4.6.2.1

and

for tubes with an outside diameter > 51 mm in
Section B.46.2.2,

The extent of testing according to Section 8.4.6.2.3
applies for tbes of all dimensions of the steel grades
14 MoV B 3 and X 20 CrMoV 12 1.

At a subsequent subdivision of the rolled lengths into
partlengths no further test spacimens need to be taken,
provided suitable markings show that the part-lenghts
belong o the tested rolled length, If this cannot be
guaranteed, the tastings on the rolled fengths shall be
dropped and in their stead the part-lengths shall he
1asted as rolled lengths,

B.468.2,1 20% of rhe rolled lengths of Grade II1 tubes
=51 rvm ounside dismerer = except tubes of steeis
14 MoV 6 3 and X 20 CrMoV 12 1 — shall be tested at
one end, i.e. random-wise such that the 20 % of the
tubes reguiring testing are chosen arbitrarily from the
1ol batch. It ring-testing is performed on part lengths,
which are not related to rolled lengths, 20% of the part
lengths shall be tested random-wise (see abovel at one
end. As far as heat-treated tubes are concernad steps
must be taken to ensure that the part lengths come from
batches which had been subjected to the same heat
treatment. As far as tubes with hot-formed ends are
concerned [sie Section 6.3.1, paragraph 2} steps must be
taken to ensure that the part lengths belong to batches
from the same production run, Le. sn identical heating
practice.
8.4,6.2.2 Quality grade 111 tubes > 51 mm outside
diameter shall be ring-rested 2t both ends of each rolled
length. Each partlength which is not related to the rolled
tangth, shall be tested at both ends.
Each part tength from tubes 2> 5T mm outside diameter
can also be ring-tested at one end only provided it has
been verified once tor the relevant manufacturing process
and manufscturing works that the ting 1ast performed
on one end of 8 part length furnishes the same
information as the information gained in a test with ring
specimens taken from both ends of the original rolled
length. .
8.4.6.23 Each rolled length from quality grade HI
tubes maenufectured from the steels 14 MoV 6 3 and
X 20 CrMoV 12 1 shall be ring-tested at both ends,
indepentat of the tube di . Tha seme applies to
the tasting of part fengths,
84,7 The manufscturer shall non-destructively test
ail quatity grade HI wbes for longitudinal defects.
z * A supplemenitary non-destructive testing for transverse
/4, defects and/for laminations can also be agreed on when
: oamqw_{., T o
8,48 The internal and external conditfion of each tube
must be checked.

8.4.9 The wall thickness, and depending on the order,
either the outside diameter or the inside dismeter thal

be checked.

.w.h.:u All tubes shall b . . »d for leak tighiness; thay

is a1 the discretion of the )\ " .ufscturer sither by an

hydraulic test or by a suitable non-destructive testing

A__M.m.mmqne. current according to Staht-Eisen Testing Sheet
).

8.4.11 The manufacturer shall submit all alloy stesi
tubes to an appropriate material identification 1esting,

8.5 Sampling

8.5.1 @ It an agreement has been reached in the order
1o check the chemical analysis of finished tubes, for wet
m:m._ﬁmu the required turnings must be taken ovar the
entire watl thickness of the 1ube; an appropriate
procedure shall be adopted for spectro-analysis 4},

8.5.2 Flat testpieces in accordance with Section 8.4.3
:o:...ﬂ:«. extending over the entire wail thicknest and cut
longitudinalty from the tubes shall be used for tensile
Bm.._”_._o. The testpieces must not be heat-treated nor
.336:3:2_ over the gauge length, The ramoval of lacal
inequalities from the flat tesipieces is permissible, but
the rolling skin must be allowed to remain as far as ftis
possible on the thinnest sestions of the test-piece.

Smalf dismeter tubes can be tested as 4 whole.

The tensile test on tubes of = 200 mm outside diameter
c€an be done on transverse test specimen, provided this

is nj_ﬂuu»..a_n with the tube dimensions without requiring
straightening, In this case a tube ring shall ba cut off and
hatved.

853 A setof three DVM.-spacimens is taken in 2
trznsverse direction from the wbes sefected wsccording to
Section 8.4.3 for the nowch impact/bending test, The
nateh impact/bending specimens shall be taken in
tongitudinal direction fram tubes of < 200 mm outside
diameter.

8.5.4 @ Secticn B.5.2 applies logically in cases where
agreement has been reached in the order on the determi-
nakign of the 0.2 %-yisld limit at elevated temperatures;
since, where possible, hot tensile tests are rormatly
performend on round test specimens sampling requires,
if the occasion arises, prior sgreement.

855 The specimens for the ring tests shall be taken
sccording to AN 50 136 (ring flattening test],

DIN 50 137 (ring expanding test) and/or DIN. 50 138
{ring tensila test) {see Table 3}.

4) The sampling practice conforms, as a rule, 1o Stahl
Eisen-Priifblatt 1805 — Probenahme und Prob -
bereitung fiir dée Stiickanalyse bei Stihian — {Sampling
and ample preparation for the sample analysis of
steels! — (Publisher: Verlag Stahleisen mbH, Dassel.
dorf}.

5 Handbuch fGr das Eisenhiittenlaboratorium [Handbook
for the Ferrous Metallurgy tasboratory), Vol. 2: Die
Untersuchung der metallischen Stoffe [The testing
of metaltic materials), Diisseldorf; Verlag Stahleisen
mbH, 1966; Val. 5 {supplement): A 4.1 - Aufsteliung
empiohlener Schiedsverfahren {Compilation of
recommended arbitration analyses), B — Probenahme-
varfabren {Sampling methods), C — Analysenverfahran
{Analysis methods), always the latest edition {Verlag
Stahleisen mbH, Disseldorf). :

856 All specimens for the tests according to Sections .
6.5.2 10 8.5.5 shall ba sdequately identifiable in orger 1o

. show which tubes snd specimens go together,

.- BS&  Applicable test mathods 4 P

-88.1 The chemical composition shall be tested
according to the methods 5) prescribed by the “Chemikar.

* ausschuss des Versins Deutscher Eisenhijttanieute’”

{Chemists Committae of the Association of German
Ferrous Metallurgy Engineers).

8.8.2 The tensile test shall be carried out accarding tg
DIN 50 145 using the short praportignal test bar
according to DIN 50 125 or with specimens according 1o
DIN 50 t40.

88.3 The notch impect/bending test shali be carried
DUt at room temperature in accordance with DIN 50 115
using DVM-specimens. The notch shall be cut vertically
10 the tongitudinal axis and the surface of the tube.

‘884 The 0.7 %-yieid limit at efevated temperature jg

- determined in accordance with DIN 50 145,

B8.65 The ring tests shall be carried out in accordancy

. with the standards covering the annular flattening tests,

ring sxpanding tests and ring tensile tests listed in
Section 8.5.5.

86851 The ring expanding test shalt be carried o

m,.

. tha appaarance of the fractured surface, The decisive

according to DIN 50 137 whare the change in the
diameter of the specimen expanded to fracture shalt [TIEN
be measured, The evaluation of the deformability of
ring expanding spacimens is based on the appearance of
the fracture and the fracture surfaces. )

8652 In the snnular flattening test according 1o
DIN 50 £36 the spacimens or tube ends shall be squeezed
until the definite distance H is reached betwesn the
pressure plates. For this distance H in mm applies.

{tte) s

M-
¢ +s5/d,

Where 5 = wall thickness in mm, d, = outsids diameter
in mm and ¢ is & constant. For the stael St 35.8 the
ecanitant is 0.09, for the sweels 5t 45.8, 17 Mn 4,
18Mn 5 15M0 3, 13CrMo 44 and 10CrMa 9 10 it is
0.07 and for the steels 14 MoV 6 3 and X 20 CrMoV 12°1
itis 0.05.
® It the ratio 5/d, is grester than 0.15 the distance
between the plates shall be negotiated.
Hf an annular flattening test is performed according te;
Section 8.4.6 the test can be continued to fracture or ;.
until 2 crack appears, so as 1o make it possible to assell

“tactor is that the prescribed distance between the pleigt
is reachéd without cracking ’
86.6 ® The non.destructive test shall always be carried
out before the ring specimens are cut off.
Non-profiled tubes shati normally be ubtrasonically
tested i.e.
) according to Stahi-Eisen Tast Sheet 1915 when P
testing tubes of & 10 mm outside diameter, for

fongitudinal defec1s. -
b} according to S1ahl-Eisen Test Sheet 1918, after !
0 t has been had, on testing tubes having

#n outside diameter > 133 mm, for transverse defects.
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€} 2ccording to Stahl-Eiten Tast Sheet 1913, after
2gresment has been reached on testing tubes having
0 outside dismeter > 133 mm and a wall thickness
> Bmm, for laminations.

In casas in which the aforementioned testing methods

are nat applicable (such as when testing profiled tubes

aF tubes having outside diameters < 10 mm for

longitudina! defects), sgreament on the relevant testing

method will have to be reached at the time of ordering.

8.6.7 Visual inspection 6} with the naked eye requires

that: . ’

a) the whole external tube surface shall be examined in
suitatle tighting for surface defects,

bl the entire inner tube surface shall be exmmined in
suitable lighting from both tube ends for surface
defects, . )

. The surface finish of the tubes should permit detection
of significant detects. For quatity grace LT tubes this
generally denotes descaied surfaces, untess the chosen
methed of praduction or heat treatmant aNSres &
‘suitable surface finish for visual inspection and ultrasonic

- testing, ’

m.w.m.n.:n&:..n.:._.o:pm_u:cun_.snxnui:: suitable
mnstruments, a

86.9 & Whenchecking leak tightness, internsl hydraulic
testing with water (refer fo Section 8.4.10} shall
generaily be carried out st a uniform pressure of 80 bar,
Higher test pressures require prior agreement. The test

" pressure shal be Jimited s that the yield point st 20°C
will not be reached or exceeded (cf. DIN 2412 June 1972
edition Section 4.6). In the case of thit-walled large
dismater tubes this wilj already have o be considerad at
pressures of 80 bar, * - ' '

8.7 mo..g._au . .

. 871 Honeof the selected tubes fails 10 pass the tests
aceotding to Sections 8.6.2 (tensile test} and 8.6.3 (notch
impact/bending test} snd i the cate of quality grade [
tubes according fo Section 8.6.5 {ring test) it shahl
be rejected, and two further tubes shall be teken from
the batch and ths tests repeatad. In these new tests each
tube must satisfy the requirements, otherwise the

“whole batch must be rejscted, O

8.7.2 If one specimen,. taken at random, from a roiled
tanght or part lehgth of quatity grads I[f tubes of
. &5} mrri outside dismeter according to Section 8.4.6.2,1

tails in the fing check test, the test shall ba repeated on
- the 1ame end of the relevant rofled length or part length.
i1 thit replacament soecimen proves unsstistactory,
- the relévant roiled fength or Part length. shall be rejected
and the test repeated at one end pt a further 20% of

the rolled lefigths or partfengins of the batch. i+ sother
‘specimen fails again, the test will have to be axtended

1o all rolled tengths or part lengths of the batch, Rolled
lengths or part lengths which 12il in the ring test shall ba

© sejected. - | i .
.Y}, Seepage t -

) A proven, suitable hon-destructive testing process can
#ls0 be used instead of the visual inspection method,
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"9 Identification of the tubes

It ane ring tast spacimer a rolled length or part -
length fails in single tasty ¢ ~ality graca i1 .
tubes according to Section 8.4.6.2.2 and 8.4.6.2.3 the
test shall be repeated on the same rollag length or pary
length, If this specimen also faily, the refevant roiled
length or part length shall be rejected. On rejection of
ane rolled length it is Jeft to the discretion of the
manufacturar to ring test the corresponding part lengths,

8.72.3 If the unsatisfactory test results were due to
unfavourable heat-treatment, it is at the discretion of
the manufacturer’s works to submit the rejected batch
to further heat-treatment and re-submit it for acceptan
The manufacturer’s works are entitled to remove the
detects detected in the 1asts according to Sections 8.4.6 .
(ring test) 8.4.7 {non-destructive test) and B.4.8 {visual
inspection) by suitable means and to Te-submit the twbes
for acceptance.

B8 Test certiticates

8.8.1 ® The acceptance tast 1} shail ba certified by an .
Acceptance Inspection Certificate A, 8, or C, according
10 OIN 50048, Section 3 {Juty 1972 edition}.

Note: The certificates shali give the full wording of the
identification marks, according 1o Section 9.1, :

be number for quality grade 15 tul

.2 The stamp mark can be mada more conspicuous. .
sccording to Section 9.1 .. by a coloured _._S." the line
the colour identification may be used for this, .

10 Complaints o .y
0.1 External and internal defects justify complaints, |

they seriously atfect the workability and servicaability
of the type of steel and shape of the product.

. Further standards

‘DIN 2401 Part t Components
OIN pressure ratings -

DIN B528 Part 1

B8.2 ® If certificates Fequire to be issued onty for part
of the requiremenss guaranteed by Acceptance Inspection
Certificates A or C according to DIN 50049, the )
manufacturer shatl additionsily confirm in an Inspection
Certificate according to DIN 50 049 and for quality
grade FII tubes in an Acceptance Inspaction Certificate B
according to DIN 50049, that the tybe material
corresponds in steel grade and stesl quality to DIN 17175,
that alil tubes have passed the isak tightness test and
have an unobstructed bore, that they have baen correctly
annealed, or hardened and tempered over their entire
lengths in 2 manner consistent with the tube material,
and that quality grade III tubes have been manufactured
from roughed-down squares or rounds, that an etch test
Or ultrasonic test was carried out, that the chemical
compaosition wes determined aceording to the ladle
analysis and, if agraed at the time of ordering, also the
steelmaking process be quoted, With tubes of quatity
grade IIf the carying-out of an ultrasonic tast has to be
editionally stated in the Acceptance Inspection
Certificate B according to DHN 50 G449,

9.1 The finished tubes shall be marked approximatety
300 mm from the end. .

The identification consists normally of a stamp mark.
Another identification practice may be adopted for
thin-watled wbes, The following Euan:_..nu:.o: marks
shall be applied

on both ends:

material designation (Code No of grade of steel), for
unalloyed steels the quality arade (unless quality grade I,
the wade mark stamp and

the intpectors stamp;

on one end:

the cast number or an ident; fying mark for the cast,
applicable only for staels 15 Mo'3,13CrMo 4 4,
10CrMo 9 18, 14 MoV § 3 ang X 20 CrMoV 12 1 for

—rir s mew - - . lier an opportunity
;
bes of Z 159 mm outs Ia , g tc prove 5) that tha compl

by submission of samples from the unsatisfactary
material delivered,

7 This limit applies siso for tubst a_&u ua.nm_“s the
insicle dismeter, provided the nominal ou
diameter & 158 mm. . s i
: anations to the “Complaints n.w:
? Mﬂ-u_-._“.mﬂﬂﬂu..& M-...qu:n_._ and Steel. DIN-Mitt. 40
(1961}, No 2, p. 111/112, .

B 3 N . - .
under intarnai 2'. temnal presiure; pressiure and temperature dsta; initions, nominal

Weldability ; metallic materisls, definitions
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7.23 The tubes shall be supplied in the solution annealed condition over their full iength in either:

— reference heat treatment conditions;

solution annealed conditions obtained directly by extrusion and subsequent cooling provided the mechanicai

propertigs. corrosion resistance and other properties are in accordance with this part of EN 10216. All specified
mechanical properties shall be met even after a subsequent reference heat treatment,

Solution treatment shall consist of heating the tubes uniformly to a temperature within the range given for the stee
grade concerned in Tables 6, 7 and 8 and cooling rapidly.

7.2.4  The types of delivery condition of the tubes are given in Table 1.

Unless option 2 is specified, the type of delivery condition is at the discretion of the manufacturer.

Option 2: The delivery condition is specified by the purchaser.

Table 1 — Delivery conditions @

Symbol b Type of delivery condition Surface condition
HFD Hot finished heat tre.ated. descaled Metallically clean B
CFD Cold finished heat treated, descaled Metallically clean
CFA Cold finished bright annealed Metallically bright
CFG Cold finished heal treated, ground Metaltically bright-ground, the type and

degree of roughness shalt be agreed at
the time of enquiry and order ©

CFP Cold finished heat treated, polished Metallically bright-polished, the type and
degree of roughness shall be agreed at
the time of enquiry and order ©

8 Combinations of the different conditions may be agreed at the time of enquiry and order,

P The symbols are abbreviations for type of condition. Example: CFD = Cold Finished Descaled.

€ The enquiry and the order shall indicate whether the roughness requirement applies on the internal or external
tube surface, or internal and external.

8 Requirements

8.1 Genera!

When supplied in a delivery condition indicated in 7.2.4 and inspected in accordance with clauses 9, 10 and 1 1, the
tubes shail conform to the requirements of this part of EN 10216.

In addition, the general technical delivery requirements specified in EN 10021 shall apply.
8.2 Chemical composition
8.2.1 Cast analysis

The cast analysis reported by the steel manufacturer shall apply and conform to the requirements of Tables 2 or 3
for austenitic stesls and of Table 4 for austenitic-ferritic steels.

Option 3: (see Table 2).




__UDC 621.643.2-462.3-034.14.018.8 DEUTSCHE NORM March 1981

50708

3 Seamless stainless stee! tubes DIN
2 Dimensions  Masses per unit length 2:1612
a5 art

Nahtlose Rohre aus nichtrostenden Stihlen: Masse, lingenbezogene Massen

As it is current practice ip standards published b y the International Organization for Standardization {1SO/, the cornma
has been used throughout as a decimal marker.

¢ givan in respect of this transiat

allGorman-lmgua'g

Standard shall be taken as au

0 g ANIRE CAA
tnalt cases the iat

Dimensions in mm

1. Scope .

This standard applies to %&mless tubes of austenitic, ferritic and martensitic stainless steels according to DIN 17 440
in the selection according to DIN 2462 Part 2 1) with tube outside diameters, wall thicknesses, masses {weights} per

unit length and permissible deviations of dimension and forr: as decided for the revision of fnternational Standard
150 1127,

This standard does not apply to tubes for the beverage industry and for dairy machines; which are covered by
[N 11 850.

2 Other relevant standards
DIN'2462 Part 2 [Preliminary Standard) Seamiess tubes of stainless steel; data for ordering and delivery.

3 Designation, order designation

Designation of a seamless tube of X 8 CrTi 17, material number 1.4510, finish h accarding to DIN 2462 Part 2,
outside diameter 60,3 mm and wall thickness 2 mm:

~ Tube DIN 2462 — 1.4510 h — 60,3 x 2
or Tube DIN 2462 — X 8CrTi17h—-603x2
The designation to be used on ordering for 1000 m of the above-quoted tube with tolerance classes D2, T3 according

bl :
te teble 2 thus reads as 1000 m tube DIN 2462 — 1.4510 h — 60,3 — D2 T3

-’41 the axplicit psrmission of the DIN Deutsches Insttut tir Normung « ., Berfin

IR

1) Pending the appearance of complete technical delivery conditions, details regarding steet grades and conditions
on delivery are to be taken from the preliminary Standard DIN 2462 Part 2.

.rodiiction, even In parts, only

Diiaswidor:

Continued on pages 2 to 5
Explanations on page 5

Eachtechnisches (bersstzungsinetitut
Henry Q. Freeman,

Tranalation

1 &ngl Pricegroup 6.
Sales No. 0106
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"Page 2 DIN 2462 Part 1

The following are distmgu:shed B .
" a) manufacturing lengths | L

up t and ancludmg 1 m tube Iength - Te rh'm.
over 1 m up to and mcludmu 2 m tuhe lenqth *_3 mm : i
: b 1 over 2 mup to and mcludapg 3 m  tube Iength +3 rnm
~ over 3 m up o and mc!udmg ry rn tuhe lengih *_3 mn

]

, 20708
4 Dimensions, masses per unit Jength (weight)
4.1 For tube outside diameters, wall thicknesses and masses per unit length (weight} see tables 4 and B,

Intables 4 and 5 the tube outside dlammrs are arranged in three series, in conformnty with DIN 150 4200, which are
defined as follows C

Series 1:

Tubes with outside diameters for which all accessary itams necessary for the construction of a pipeline, g fittings for
walding-in, flanges, ﬂanged fittings, are mndsdszed or are due to be standardized.

Series 2
Tubes with outside dmmetus for which most but not all, of the accessory mms are nandardlzed
Scm: 3 - :

Tubas with oumde dmmetefs for special fields of appimtnon for the majority of which no sta a:dlzed accessories are
available; in the course of time one or thc other of these diameters may be recommended for deletion.

. The masses per unit length (weights) ptlmod in bold type rafer to tubas wuh ouwdc dmmeter: of series 1 in preferred -

21 shicknesses acoordmg ta DIN I1SO 4200, tnble2 e : e

. aufactunnu polslbilltlﬂ! for snmlm tubes are mdlcated hy the outer boundary Ime S
Tr.. mmensmns encloscd mthln tho\ mpped line for whtch no mams lweyghtsl are statad are ot usual commercial sizes

_arger snzes not ountamed in tables 4 ﬂ:, 5 may be ordered accordmg to

4.2 Lungths . : ‘
The desired Iengths must be Bgreed at ths tlme of ordenng B

- The tubes are suppl;ed in manufpctunng Iengths of 21c 7 m, l_o'nger lengths m_ust be 'agré_ed yvith the manufacturer.
b) fixed lengths 1 : B : o o
The specmed mze is bbserved wnthm a tolaranoe t 500 rnm

cl exact Iengths : :'_i_.; :

Table 1 P-rmuuhlc dwutnmfwcxacthnutm IR - o - b

Fortubeswnhoumdedtammtd S40mm R : !

o overtlmuptoandmcludimBmtubaIength _fumhl v.l' '

For tubes vm:h outslde duamtter d,> 40 up to S 168 mm:

up to and mcludmg 6 m tuba Ienath 3 mm
' . S . +10 '
o_vel_'ﬁmtubelength. S ‘ _+o mm -
For tubes wrth outs;de dtameter d > 168 mm; __
all Yube lengths T _ ot mm _ _ o -

o

&
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43 Permissible dimensional deviations
The permissible dimensional deviations for tube outside diameters and wall thicknesses depend on the tube manufacturing

procass, tha sieel grade and the aftertreatment method. The tolerances on tube outside diameter mclude out-of-roundness,
whilst those on thickness include non-uniformity of thickness.

For IS0 tolerance classes ses IS0 5262 *)

Table 2 shows the correlation of the tolerance classes for tube outside diameter and wall thickness according to
mmufacturmg method. s o

Tabie 2. Pormissible devistions of outside diameter and w_ali ﬂndmnss

Scope © ' Outsidediameter Wall thickness
Tube Outside diameter | 150 | _ 150 _
manufacturing d. . jrolersncas| P«missibla dm’qiation tolerance | . Permissible deviation
process . . om -} class | o class _

R T R - S .:f‘_'f .. D2 ]x1,0 %mm.:kOB mm A T3 |£10 % min, 102 mm
Vo el e [ inspecisteases: 0} | In special cases: - .
cold-fabricated d - : . : .
SR ma L _-'.-52-1-9-'-1- ‘D3 . tD?B%mln 03 .mm T4 | 75%mm:t 015mm -

' ' ‘D4 05 % min, £0,1 mm . " -
T I AR A %m.n.m?smm'i ST -1 16-"% min. £ 0,6 mm
455da 3091 1 U in'special cases: " - | In special cases: :

Co oo e p2 11,0 %min, 205 mm T2 {+125%min. +t0,4 mm
hot-fabricated | . . T *Zs% ) .
: T e el e s e R LT
: 219.1<d_.-561‘0_. b1 *‘:5,- %min.+075mmS){ T1  |+15 % min.06 mm?3)
R R ] T2..[+125% min. 10,15 mm 4)
2} Applies to tubes with wall thlcknesss SGOSd
3 Apphestotubeswlthwali ‘thicknesss: 0,06d, <s SO 09d
4} Applies to tubes with wali thickness s > 0,094, -
§) The tubes can be ordered with sized ends. ln this case a permissible de\natlon of the outssde diameter of £ 0 6%
appties to the tube endsovaratength of approx 100 mm.- :

4 4 Permudblo devmlon from :tmghtnan '

Table 3.

SRR Permass:ble dewat:on

Tube outside - from straightness L .

.. diameter ] ] E _ . e T e

wpto 172 | = ! : _

over 12,2 | o, ‘1. SRR Measuring plate

wto 1143 | -2 R e 1000 gplate

over 1143 | - 285 : - L
5Mateﬂal R

Steel grades according to DIN 2462 Part 2 (Prelummary Standardl

6 lesh

. Aocordmg ta DIN 2462 Part 2 {Prelumnarv Standard) '
_ Unless agreed otherwise when ordering, the tubes will be _si:pptied with metallically bright surface.

) Obtamable through

Deutsd'les Instltut fur Normung e.V. Burggrafenstrasse 4——10 1000 Berlm 30.
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Table 5. Dimensions and masses per unit length of seamiess tubes
of ferritic and marul_ultic stainless stoals

DiN 2462 Part 1 Page §

_In the international standardtzatlon of steel tubes in
ISO the practice which has been adog ted since 1976 is .

no longer to determine the mass {weight) per unit length

X " asthe average of the metric and equivalent inch dimen-
sions of the tubes, but instead to base them exclusively .

on the metric sizes. Following the changes in the values

of the masses in IS0 1127 it becama necessaty also to

revise the cmrespondtng German Standards DIN 2462
and DIN 2463 to bring them into line with international

. practme During this revision most of the other changes

in the 2nd edition of 1SO 1127 (15 March 1980) —

" particularly regardmg the ratlonalization of standard
. tube dimensions — were also takan into aocount

In this edition of DIN 246
-with masm ‘per unit isng!

Tube °“‘s‘.':’i'”"““‘°“.’- Masses (weights) per unit tangth in kg/m for well thicknasses of
1 2 3 2 23 | 28 | 29 | 32 | 38 | 4 | 45 | 8
] ;
]
10 _
102 (0,308
- 12 {0488 [ —
138 - | 0,558 | 0,625 0,747
. : 14 B2 | 0,583 :
i | 0,681 _
172 - 0,730 | 0,832 1,08
i 18 N(ETZ A E
E T RN 17| 0,826 S
20 15| 0.875 110
23 | 0938 1,18 im EYl
T |22 L lean - :
26 _ 4,11 142 1,69 .4
o 254 611,13 7S B S -
269 1.2 1,54 {169 | 184 223
e 30 ‘1,100 11,36 1,73 | 208
RS R 1) R RIS 0.392 137 1145 1,84 2,23 2,70
B - oy i |osart L el i
387 |+ | . - Joreajosesir2s |154 1176 } 196 - 237 3,19
) 7 loges | st | o B
- 38 o 1187 1142 138 2.24 2,71
o as lra3 180 | - 2,38 .
a4 L T lise 198 251 | . | 3pa| 3z 454
- 445 207 2,65 | 294 | ' -
483 - coobe o e gf 228 28 | | 35t | am 5.26
1 st | 121 [145 [192 {238 306 | 3
o | e k1204 | 252 3,25
| s? ' 218 287 | . R EVIHE
603 - 229 | 284 |224 | 364 [405 | 444 | 495 | 547
| . e35 240 | 208 | 384 469 1
. 7 - | 288 Ja30 |- V473
76.1 : : 1290 [360 |413 | 484 |56 . | &34 | 200 8,64
. - 82,5 IR ET N b ] et - R
T = . 339 [423 (484 | 645 800 | €88 | 746 | B25
: 1016 o Jags | ' 6.9 | 9,49
B . Explanations -

diamaters in 3 series .\'.vere' faken over from 1S0 1127
within the framework of manufacturing possibilities.
Some extra tube sizes have also-been included.

Whers tube ‘dimensions other than those listed in this
standard are concerned, the snzes stated in DIN 2448

'should be considered.

For tuhes of austenitic stainless steels the masses per
unit length are obtained by multiplying the masses -

quoted in DIN ISO 4200 by the factor 1,015, This factor

is based on an average demuty of the stealsof 7,97 kg/dm3

For calculatmg the mass per unit léngth of tubes of
femtlc and mmensetm stainless steeis, tha factor 0,985

RNYNQ

'tms i based on an average densny of tha steels




Table 5. Guidalin
® dats for thae b
hot worki #8t treatment dur; ) DIN
nQ A% part of further ES..-:..M.% tabrication and further Processin 17458 Page 7 Page & DIN17458
Steel grade H . fbes and guidetine dats for A e
eat treatment during fabrication Table 7. Summary of scope of t.. " programme and documanis on materisis testing
so and furlhar processing Solution , (see figure 1 for sampling points and location of 1est gieces; s8e subclause 8.3.1 for batch sizej
Symbol Materias | >iution annealing . annealing temperaturs , - — ]
number mperature 1) Quenchi Testing Scopa of 168! programme: Responsibility Type of documents
X5 °C \ching Temperaty, —  tor carrying out on materials .
Jop Wu__ _.u uw in- Py re Type of cool No. Typa of tast hs in bk Testclass 1 To ciass 2 the tests tasting
- oling i
X2CeNiN 18 10 E 1 { Cast analysis 531 Per cast or casting unit Manufaciurer DHY 50040 -221)
moo_.z:_ 1810 2 | Tensite test §3.1.2 | One test piece taken from one sample | By agreament DIN 50049 -3.1 A
xEciNb 18 10 at ambient 4.1 tube per batch?) or DIN50049 -3.18
xugz.,!n 17122 temperature 65.1 or DiNS0048-31C
xnﬂsz.r_o.__..:mn 1020 te 1100 or DIN 50048 - 3.2 A
xmmq_.um_nwu::nn or DIN 50048 - 320
17122 3
14580 Watsr, air?) a | tmpact test 6312 | Forwail thicknesses > 20mm By agreemant N 50048 - 3.1 A
E 13150 10 750 £4.2 r - or O_ZwoWuw4u;W
N 1040 to 1 853 156t of 3 individual test pieces per or DIN 80049 - 31
X2CrNiMo 18 143 r20 sample tube : or DIN 50049 -3.2A
X5CrNito 17 1 P or DIN 50049 - 32C
. 33 102010 1100
2CTNIMOM 17 135 1.4 4 | Fiattenlng test,ring | 63.14 For wail thicknesses < 4lmm By agreement DIN 50048 -3 1A
; 4439 1040 1o 1129 expanding test {or | 6.3.151 or DiN 50049 - 3.1 8
} When heat treatment f, drift axpanding tasty | 84.3 11est place 1 Buwwf‘g one or DIN50049-31C
values of the ra Nt forms part of further processi or ring tensie test 654 from bath end of eadiytube or or DIN 50049 - 3.2A
850°C or i the wﬂMM nvﬂn:_nn for sptution w:nwuﬂw_m_zw of the prodyct, an attemnpt n (s table 8} MWm ands Q. g or DIN 50049 - 2.2C
UGt has bee, g. i hol worki ' shall be m, . - .6 sample tube i -
) __w“.! limit tor sotution n::mm__.._:ono.n worked, the _aabuS_EM n“.wwawﬂumwon: carriad out at nn mwanwhwn.qu the lowes 887 :
e cogling i . - f solution " ure of al le, 3 e
QI8 sulficiently rapig, annesling May be 20K lass the thy 4 5| Nom-destrucive | B3.1.52 | For wak thicknesses > 40aim Manufacturer DIN 50049 - 3.18
Table 6. Types of N testing of tube ends | 65.12 e
Condition of lubey - [ Alltubes -
5 - .
ymoo Tyoe of candition 3 8 | Leok ightness test | 8316 | Alltubes . Manufacturer DIN 50048 -2.17)
Surf, : 65.10
Hot worked, hea ace finish j’
descated L eated ), 7 | visual examination | 63.1.6 | At tubes By agreament DiN 50048 - 3.1 A
. 8.5.11 or EZM&“W:WJW
. H " or DIN 50 -31
& Eum“uinn. heat treated ) Metaliicatty clean or DIN 50048 - 32A
' or DIN 50049 - 3.2C
Mechanically o ] a1 Materials 6316 | All tubes Manufacturer DIN 50049 - 2.t 1)
aescaisd, corg s.mﬂﬂ:n_g_: Metallicaity bright-gra : identity tast 6517
not he ' m -drawn, .
ot treated noﬁw smoother than for nnoa waorking withoyt subse, 8 | Checkon 6316 | Allubes By agreement DINS0048 ~ 314
: itions c1 and c2 treatment madifies the propamye. o dimensions 6515 . | or DIN 50048 -3.1B
ot - . ing on the degrea of sow.ﬁuaﬁﬁ depend: 6518 or O 50043 - 3.1C
work, n i N -3
not descany T treated, particular (0 austenitic stast tubay. Y DN Sa04a- 520
Sultable onj, "
4 Cold w y for components. whi . | 10 | Non-cestructive 53.1.53 | Byagreament | Al ubes5) Manufacturer DIN 50048 - 318
W picktad o0 heat treated and Matallicaity pri be descaled or workeg. T ! testing of tube well :
right-ph '
Smoother than for pickled, - -
Cot condition c2 11 | Hot tensile tast® By agreement By agreament w"u %o&m - w,_ ” ”
worked ang frae § - _ - or 048 - 31
scale, haat rom Metatii . or DIN 50049 - 3.1 C
{ trantag uaooﬂu..."._-ﬂ__w_.c:cz.g:n-iq. R or DIN 50048~ 324 .
Cokd radcawn (potish an for condition h ar DIN 50049 -32C
Y shed-dra N *
tright heat treated wn), z.....___:_n-._e bright-anneates, | £ 12 | Product anatysis®) ww» o | product analysis per zast Manutacturer DIN 50049 -3.18
. smoother ihan for Pt Specially sui . . 3.1
horm condition no_zzao_w Litable for grinding and 644 .
Metatli
.wun-m”uh__w bright-ground: the 13 | Testing for 572 By agreament Manufaciurer DINSD0A8 - 3.1 8°
shalt degres of grinding intercrystailine 8318 ,
of oaﬂw.noion at the time m corfosion §) 859 .
ring. et
Potished M - Conditions b ; 1} This certificale may 8iso be included in the next higher stage of document.
_zu.n=_ﬁ~__< bright-pofished: as startin un - M Of Nl Bre gensrally ysag ! 2y inthe case of tubes with d, not Jess than 200 mm or a waitthicknessnatieasthan 12 mm,.which ara to be use for pressure
uuwh.”!.z_ and typg of bguiae 2 condition ?), vessel casings, taating shall covar 10% af the test batch
- of ar aoﬂ“u_.oon at the time B 3) In ihe case of tubes to be used for pressure vassat casings;tasting shali covar 10% of the test batch.
) Sae also Subiclause 52 + 4} In the case of tubes which are to be used for prassure vastel casings and which are to be subjected 1o uitrasoms
%) ® The order shai uvunh? Wi examination as specified in Stahi-Eisen-Fritbisttern 1815 and 1918, the scape of 1asting ring 1est pieces shall be reduced
ather gringin, to 10% of the lest batch.
g OF polishi . ]
Polishing is to be internal or external, or j 5) Only subject to agresment at tha time of ordering in the casiol tubes with an outside di ter not ding 01,6 MM
: 9r internal and exiernal, ! and a wall thickness nol exceeding 5,6 mm (see subclause831.7).
€ Only subject to agreement batwsen manufaciurer and purcheser,
333

332
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In accordance of M/s. Bharat Heavy Electricals Limited (A Government
of India Undertaking, a company incorporated under the Companies Act. 1956
having its Registered Office at "BHEL House’ SHRI Fort, New Dealhi
110 049") through its Tiruchirappalli Divigion (hereinafter called the
Company) having agreed to exempt hereinafter called the
said contractor which term includes ‘suppliers’ for the purpose of this Bond)
from the demand under the terms and conditions of the Agreement dt !
made between and for
. (hereinafter called the said agreement) for Security Deposit
for the due fulfilment by the said Contractor of the terms and conditions
contained in the said Agreement on preoduction of a Bank Guarantee for
Rs. __ {(Bupees

only). We (indicate the name of the Bank), (hereinafter
referred to as the Bank) at the request of (Contractor(s)
do hereby undertake to pay to the company an amount not exceeding Rs,____
against any loss or damage caused to or suffered or would be caunsed to or
suffered by the Company by reason of any breach by the said Contractor (s) of
any of the terms and conditions contained in the said Agreement,

2. We, (Indicate the name of the bank with full address), do hereby
undertake to pay the amounts due and payable under this guarantee without
any demur, merely on a demand from the Company stating that the amount
claimed is due by way of loss or damage caused t0o or would be caused to or
sutfered by the Company by reason of breach by the said Contractor (s) of
any of the terms and conditions contained in the said Agreement or by the
reason of the contractor(s) ‘failure to perform’ the said Agreement Any such
demand made on the Bank shall be conclusive as regards the amount due

and payable by the Bank under this guarantee. However, our liability under
this guarantees shall be restricted to an amount not exceeding Rs.

3. We undertake to pay unconditionally to the Company any money so
demanded notwithstanding any dispute(s} raised by the contractor in any
auit, or proceedings pernding before any Court or Tribunal or Arbitration or
before any other authority relating thereto our liability under this present
being absolute and unequivocal.

The payment so made by us under this Bond shall be a wvalid
discharge of liability for payment thereunder and the Contracter(s) shall
have no claim against us for making such payment. The payment under this
guarantee would not wait till the disputes have been decided by any Court or
Tribunal or in the arbitration proceedings or by any other authority.

4. Wae, (indicate the name of Bank), further agree that the guarantee
herein contained shall remain in full force and effect during the periocd that
would be taken for the performance of the said Agreement and that it shall
continue to be enforceable till all the dues of the Company under or by
virtue of the said Agreement have been fully paid and its claims satisfied or
discharge or till office /| Department /. Divigion of
the Company certifies that the terms and conditions of the said Agreement
have been fully and properly carried ocut by the said Contractor (s) and
accordingly discharges this guarantee.
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vy.B. (i) Unless a demand or-claim under this guarantee igrmade on us in
writing on or before the we shall be discharged frog

liability under this gnarantee thereafter. But where such claim or dema d
has ‘been preferred by . the Company _Wlth the Bank before the exp;éy of tRe
said date #he craim. ghall -b¥ efiforceabid bt Wltﬂr&hanﬁng “$he fact that the
said enforcement is effected after the said date. i

(ii) For the purpose of this clause, any letter making demand on the
Bank by Mls . BHEL, desp&tghed by Reglstered Poau with Ack Due or by
‘iselegra,m addressed to the above menmonea ‘address of the Ba.n “shall be
deEmed to Be the claim déemed in'Writing referted to-Above irrespective ot

the 'fact a¥ to whether and When the sdid letter redvhes-the” Banlk, asialso
any letter conﬁa.imlgg the sa.1d demahd- or’ b’ialm 13 lodged W1th thé Baﬂf{

- persouially. ’ . Ca

L N TR PR I R TSP PR R PR P T N
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1 8. We, (indicate the name of Bank) further agree with the CofipEny thit
the company sHall Have the fullest liber'ty withott éur-cohsent and without
affectirig in any rmanher our obligation’ hereundet to vary-any of theterms and
ponditions " of “the sald  Agreement ‘or 0  extent ‘time of performance by

_ the said Contractor(s} from time to titme or to postpoue foriany? time or frofh
fime.to. time any of the powers execisable by tite 'Gompany against the said

ontretor(s) and to forbear or enforce any of the -terwns -and . condifions
relating to the said agreement, and we shall not be rel 1<;vcd 11*; o Ou]

—liability by any reason of any such variation or e}.tmmpn beu g dralzed to
the said Contractor(s) or for any forbe@faré:q aet or (1111531011 oL me_ art &
the company or any, mdulgepce by the cnmp sy o the! qud (fontv _‘“fc‘} or
by any such matter or thing whatsoever which under the taw 1\918..1 ug  to
surities would but for this provision have effect of so relieving us.

e Lo Pt el e LT LR r"\

- . N
Wt it

Pt his guarantee W111 nof be dlschmrged dub to thq, éharlge “in the
constmﬁtlon of the Bamk or the’ Oontraotoris) D coE

4

4 y . o EERIREN B Loy . L T N P o

'8 Tt shall hot be nedessary for’ the nmwnﬂ.hy o' pfocee& agninst  the
éontrdétor befoi'e proceedmg a;gfunst the o .ammrr Leind - ahd the  gunranied
Hetatr' cchta.nied shall “be enforceable adaingt “tiien nouWithqtamdu-nf 2y
gecurity, whmh the company may have obh uuec‘ _*gbtaﬂn Troan i‘r‘:-i{_é;
‘Contractor shall, at the tiine when proceed'r‘ g8 Ao talen sgalnor Whd
guarantor hereunder be outstandmg or unrealised

V. EAT e KT Siin boed ooy oy oo 1 T

K Ahy c1a1m or dls,pute ambmg under thf. te vms of th 13 df‘fc‘m ehi sHall
only oe c,nforoed or setsled in the Courto at Tll‘uchlrdpalll o S

Friooans A

10. The guarantor hereby declare that it has power to execute bhis
guarantze and the executa,nt has full power tp o so on ivs behalfl under the
Powey of Attorney dated . grm‘ted W6 him hy  the

5

proper 'Luthomtles of L,he gua,l mtcr o 1

[N - RS c . . B ot

11. We (in8icate 'the naine bf Bank) lastly undertake ‘not to revoke the
guarantec during its currancy except with the previcus consent of the company

in Wmun

(S

e b e e . ol

Tp witnedd ’Whereof we, (1nd10ate the nane: ‘6T Bfm],) ‘have hereunto setouv
our B&Ilk Seal the "~~~ “day’ T _!l._‘_____‘_; month b

it

LT



List of Consortium Bank

Nationalised Bank

Nationalised Bank

=

Alitahabad bank

18|United Bank of india

2JAndhra bank 19{Vijaya Bank
3{Bank of Baroda Public Sector Banks
41Bank of india 201DBI
5|Canara Bank Foreign bank
6Corporation bank 21{CITI Bank N.A
7|Central bank 22| Deutsche Bank AG
8}Indian Bank 23|The Hongkong and Shanghai Banking Corporation Limited
910nental bank of Commerce 24 Standard Chartered Bank
10| Punjab National Bankk 25| The Royal Bank of Scotland N.V.
11}Punjab & Sindh Bank Private bank
12| State Bank of India 26|Axis Bank
13| State Bank of Hyderabad 27| The Federal Bank Limited
14]|Syndicate Bank 28|HDFC
15]State Bank of Travancore 29| Kotak Mahindra Bank
16]UCQO Bank 30[ICICI
17i{Union Bank of India 31]Indusind Bank






