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1 Field of application

1.1 This standard applies to seamless circular tubes
subject to special requirements and made from the fine
grain structural steels listed in table 1. These tubes are pra-
dominantly used in the construction of pressure vessels,
chemical plant, pipework and for general mechanical engi-
neering purposes.They are designed for operating temper-
atures not exceeding 400°C ard, in the as delivered condi-
tion (see subctause 5.2), normally exhibit a minimum yield
strength of between 255 and 460 N/mm?Z, as given for the
iowest wall thickness range in table 3.

If tubes made from the steel grades complying with this
standard are intended for use in plant subject to regular
inspection, the specifications in the relevant codes of prac-
tice shall be taken into consideration, e.g. the Technische
Regein Druckbehiiiter (Technical rules on pressure vessels),
Technische Regein filr Dampfkessel (Technical rules on
steam boiters), Merkblétter der Arbeitsgemeinschaft Druck-
hehéiter (AD-Merkblitter) (Instruction sheets of the Pressure
Vessaels Study Group), Technische Regeln fir brennbare
FlUssigkeiten (Technical rules on combustible liquids), Tech-
nische Regeln Druckgase (Technical rules on compressed
gases), Technische Regein fir Gashochdruckleitungen
(Technicatl rules on high pressure gas pipelines).The same
applies fortubes used in otherfields of application forwhich
addltlonal speclifications exist,

1.2 This standard does not apply to

— seamless circular fine grain structural steel tubes for
structural steelwork as specified in DIN 17.124;

— steel tubes for pipelines conveying combustible liquids
and gases as specified in DIN 17172; .

— seamless heat resistant steel tubes as specified in
DIN 17175;

— seamless precision steel tubes as specified in DIN 2391
Part 2.

2 Concept

For the purposes of this standard, fine grain structural
steels are steels with a minimum yield strength between
255 and 460N/mm? whose chemical composition is
selected so as to ensure weldability, this being a function of
the minimum yield strength. The steels are fully killed and
contain elements forming precipitations, e.g. nitrides and/
or carbonitrides. These prevent the growth of crystal grains
inthe austenite region and lead to a fine grainin the as deliv-
ered condition (ferrite grain size 6 and finer when tested as
described in DIN 50 601). Thus, the steeis of this type are
highly rasistant to brittle fracture.

3 Classification into grades

3.1 This standard comprises fourserles of steel grades as
listed in table 1;

Continued on pages 2 to 12
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a) the basic (StE .. .) series;

b) the hightemperature (WStE. . ) seriesincluding grades
which are to have a 0,2 % proof stress at elevated tem-

~ peraturas (see table 4);

¢} the low temperature (TStE. . .) series including grades
which are to have a minimum impact energy down to
temperatures of —50°C (see table 5);

d) the special low temperature {ESIE . . ) serias including

grades which are to have a minimum impact energy
down to temperalures of —60°C {see table 5).

@ The selection of the steel grade is at the purchaser's dis-
cretion.

3.2 e® |t maybe agreed at the time of ordering that the
minimum elevated temperature 0,2% proof stress values
given in table 4 for the steels of the high temperature series
shall also apply for the steels of the low temperature and
special low temperature series,

4 Designation and ordering

4.1 @ The standard designation for tubes complying with
this standard shall give in the following order:

— the name of product (tube);

— the DIN number of the dimensional standard (e g.
" DIN 2448);

— characteristic dimensions of the tube (outmde diam-
eter x wall thickness);

— the DIN number ?f the present standard (DIN 17179);
— the symbol or material number identifying the steel
grade (see table 1).

Example: Aseamless tube conforming to this standard, with

an outside diameter of 114,3 mm and a wall thickness .

of 3,6 mm as specified in DIN 2448, made from steel
WSIE 460 (material number 1.8935) shali be desig-
nated

Tube DIN 2448 —114,3 x 36—
DIN 17179 — WStE 460

or

Tube DIN 2448 —114,3 x 3,6 —
_DIN 717918935

4.2 ®inaddition to the standard designation as specified
In subclause 4.1, the order shall always give the quantity
required (e.g.total length to be supplied), the type ofiength
(see table 6),the length of the individual tube in the case of
specified lengths and exact lengths, the type of materials
testing certificate as specified in DIN 50 048 or any additio-
nal technical rule or code of practice.

Example of an order:

1000 m tube DIN 2448 — 114,3 X 3,6 — DIN 17179 — WStLE 460,
in specified lengths of 8m, certificate DIN 50049 — 3.18

4.3 & ®Inaddition, further details such as are specified in
the subclauses marked with two dots may be agreed at the
time of ordering.

5 Hequirements
5.1 Manufacturing process

5.1.1 The steels shall be produced either by the basic oxy-
gen process, the open hearth process or in the electric fur-
nace.

5.1.11 @@ Subject to agresment with the purchaser, an
alternative equivalent process'may also be used.

5.1.1.2 @ ® If 50 agreed, the purchaser shall be informea
on the steelmaking process used.

5.1.2 The steels shall be fully killed, shall have sufficient
elements for nitrogen control and shall be fine gralned (see
clause 2).

5.1.3 & ® Unless otherwise agreed at the time of ardering,
the process used to manufacture the tubes is left to the
ma_nufacturer's discration.

The tubes shall be manufactured by hot or cold rolfing, hot
pressing, hot or cold drawing.

5.1.4 The manufacturer shall, once only, provide proof

of compliance with the requirements specified in this stand-
ard.

5.2 As delivered condition

5.2.1 The tubes shall be supptiedin the normalized condi-
tion.

Normatizing of the tubes may be dispensed with if in the
case of steel grades hawng a minimum yield strength not
exceeding 355N/mm?Z, the final forming operation in tube
production is normallzmg forming, ensuring a condition
equivalent 10 normalizing (see Stahi-Eisen- Werkstoffblﬂrt_
(Iron and steel materials sheet) 0872).

5.2.2 In the case of tubes with 2 small wall thickness and
made from steel grades havmg a minimum yield strength
not less than 420 N/mm?, a delayed cooling or additional
tempering may be needecl

5.2.2.1 @@ In the case of tubes with a wall thickness
exceeding 50 mm or if the wall thickness/diameter ratio of
the tubes exceeds 0,15, an,accelerated cooling after norm-
alizing of liquid quenching and tempering may be the sub-
ject of a particular agreement between manufacturer and
purchaser.

523 ee®ifthe surface of the tubes is to be provided with
an anti-corrosive agent with a limited life, this shall be
agreed at the time of ordering.

5.24 @@ i special reduireménts are made on the tubes
with regard to further processing (e.g. gaivanizing), this
shall be agreed at the time of ordering.

5.3 Chemical composition

5.3.1 Chemical composition as determined

by the cast analysis
The chemical composition of the steels as determined by
the cast analysis') is given in table 1.
The table specifies the permissible contents of the indivi-
dual alloying elements. The manufacturer shall inform the
purchaser on the types of alloying element used and on the
assaciated percentages, for the steel grade supplied.

5.3.2 @8 Chémical composition as determined
by the product analysis

If checking of the chemical composition on the product has
been agreed at the time of ordering, the results of the pro-
duct analysis shall be allowed to deviate, by the amounts
statedintable 2, frorn the limit values for the cast analysis to
be notified by the manufacturer.

1) When sequential castings are supplied, as is possible
with continuously cast tubes, the term “cast” should be
read as “casting unit™,
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Table 1. Chemlcal composition as determined by the cast analysis

Steel grade % by mass
- Symboi Material C Si Mn P s N [Alg')] Cr Cu Me Ni Nb Ti v No+ Ti+ ¥
YO0 | pumber | < < | sl < < |<| < ||| =s|=<| =
StE 255 | 1.0451 | 0,18 0,50 | 0,035 | 0,030
WSIE 255 | 1.0462 | 0,18 to {0,035 0,030
TSE 255 | 1.0463 | 0,16 1,30 | 0,030 | 0,025
EStE 255 [ 1.1103 1811 0,025 | 0,015
<1040 0,30 0,03 - 0,05
SIE 285 | 1.04B6 0,18 0,60 { 0,035 | 0,030
WSIE 285 | 1.0487 0,18 to | 0,085 0830 0,302}10,202)(0,082) -
TStE 285 | 1.0488 0,16 1,40 | 0,030 | 0,025
EStE285 | 1.1104 | 0,16 0,025 | 0,015
StE 355 | 1.0562 0,20 | 0,16 { 080 | 0,035 | 0,030
WSEtE 355 | 1.0565 0,20 to to | 0,035 (0,030 1 0,020 | 0,020 0,304) 0,10 012
TStE 358 1.0566 0,18 | 050 | 1,65 | 0,030 0,025
ESIE 355 | 1.1106 0,18 0,025 i 0,013
StE 420 | 1.8802 8,035 | 0,030
WSIE 420 | 1.8832 0,035 | 0,030 0,05
TSLE 420 1.8912 0,030 | 0,025
EStE 420 | 1.8913 0,10 | 1,00 } 0,025 [ D,015
1,20 fo to 0,30 |@,203):0,10 ;1,00 —-% | 020 0,22
StE 460 | 1.8805 0,60 | 1,70 { 0,035 ( 0,030
WSEE 460 | 1.8335 0,085 | 0,030
TSIE 460 | 1.8915 0,030 § 0,025
EStE 460 | 1.8918 0,025 | 0,015
1y If nitrogen is additionally controlied by niobium, titanium or vanadium, the requirement for a minimum atuminium con-
tent need not be complied with.
2) The sum of the contents by mass of chromium, copper and molybdenum shall not exceed 0,45%.
3) |f copper is added as an alloying element, the maximum content by mass may be 0,70%.
4) If nickel is added as an atloying element, the maximum content by mass may be 0,85 %.
5) 1f titanium is added as an atloying eiement, the maximum content by mass may be 0,20%.

5.4 Mechanical properties

5.4.1 The values of yieid stress, tensile strength, elonga-
tion after fracture and impact energy given in tables 3,4 and
5 for tubes with a wall thickness not exceeding 40 mm are
based on the test conditions given in clause 6 and shall
apply for the as delivered condition as specified in subclau-
ses 621 and 5.2.2,

5.4.2 @@ |f tubes are subjected to stresses vertical to
their axis, which will normally occur in the case of watl
thicknesses equal to or exceeding 20 mm, minimum values
of reduction In area after fracture as laid down in Stah/-
Elsen-Lieferbedingungen (lron and steel delivery condi-
tions) 096 may be agreed at the time of ordering.

5.4.3 The minimum values of elevated temperature 0,2 %
proof stress as given In table 4 shall apply for tubes made
from the steel grades of the high temperature series and
also for those of the low temperature serles if this has been
agreed at the time of ordering.

5.4.4 For characterizing the susceptibility to brittle frac-
ture, table 5 gives minimum values of impact energy deter-
mined on ISO (V-notch)standard test pleces taken at dif-
terent test temparatures and in different directions.

in the case of tubes with cutside diameters not exceeding
500 mm, the values spacified in table 5 shall apply for tast
pleces taken In the longitudinal direction. In the case of

174

tubes with outside diameters exceeding 500mm, the
values specified shall apply for test pieces taken transverse

1o the tube axis.

5.4.4.1 ®® Subject to agreement at the time of ordering,
for tubes with outside diameters not exceeding 500mm,
the values specified in table 5 shall also apply for test pie-
ces taken transverse to the tube axis provided that the tube
dimensions permit ISO standard test pieces to be taken as
described in DIN 50115 without straightening of the tube.

5.4.5 Tubes made from the steel grades specified in this
standard are cold and hot workable (see Stahl-Eisen-Werk-
stoffblatt 08B). They shall fulfil the requirements to be
tesied as described in subclause 6.5.3.

5.5 Weldabllity

Tubes made from the steel grades complying with this
standard are weldable, if the generally recognized rules of
the art (see Stahl-Eisen-Werkstofiblatt 088) are observed.

5.6 Heat treatment and further processing

5.6.1 The temperatures for normalizing the steel grades
are a function of their chemical composition.

Although the normatizing temperature may not ditfer trom
ona works to the next for one and the same steel grade {se8
subclause 5.3.1), It shall generally be between 880 and
960°C.
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Table 2. Amounts by which the chemical composition
as determined by the product analysis
may deviate from the limit values to be stated
by the manufacturer for the cast analysis
(see subciause 5.3.2)

Limit valuas Permissibie deviations of
specified for the | results of product analysis
cast analysis from the limit values
Elemeant as in table 1 as determined by the
cast analysis 1)’
% by mass % by mass
C =020 0,02
Si < 0,60 0,05
Mn <100 0,06
>100<1,70 0,10
P = 0,035 0,005
S < 0,030 0,005
Cr <030 0,04
Cu <070 0,07
Mo =010 .03
Ni <100 0,05
Nb <085 0,01
Ti <0,20 0,02
A <020 0,02
N = 0,020 0,002
“) If several product analyses are carried outfora single
cast and if these elements show contents for a single
element outside the range specified for the cast ana--
lysis, this content shall either exceed the permissible
maximum content or be below the permissible mini-
mum content, but not both at the same time for one
cast,
. h]

H 1

5.6.2 Stressrelieving shall be performed at temperatures
between 530 and 580 °C,with cooling in stilt &ir. The holding
period {as specified in DIN 17014 Fart 1) shall not exceed
150 minutes. Where the holding period exceeds 90 minutes,
the lower limit of the temperature range shall be aimed at.

5.6.3 In the event of further processing of the steels
complying with this standard, the data specified in Stah/-
Eisen-Werkstoffblatt 088 and in the certificate (see sub-
clause 5,1.4) shall be observed.

5.7 Appearance of surface

5.71 Tubes shall have a smooth internal and external sur-
face consistent with the manufacturing process.

5.7.2 Slight irregularities in the surface such as raised or
depressed areas or shallow grooves resulting from the
manufacturing process are permitted provided that the
remaining wall thickness continues to meet the require-
ments specified in subclause 5.10.2.2, and the function of
the tube is not impaired (see subclause 8.1),

Table 3. Mechanical properties of tubes with a wall thickness not exceeding 65mm7)
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1) @ For wall thicknasses exceeding 65mm, the ‘values shall be agreed at the time of ordering.

2y If the yield stress cannot be easily recognized, the values shall apply for the 0,2% proof stress.

3) No objections shall be made if the upper limit is exceeded by up to 20 N/mm¢.
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Steel grade Minimum values of 0,2 % proof stress at a test temperature of
Symbol Material | Wall thickness, | 100°C | 150°C | 200°C | 250°C | 300°C | 850°C | 400°C
number in mm N/mm?
Up to 20 226 208
. 186 167 137 118 108
WSLE 255 1.0462 QOver 20 up 1o 50 216 196
Over 50 up to 65 206 186 177 167 127 108 a8
Up to 20 255 235
206 186 157 137 118
WSLE 285 1.0487 Qver 20 up to 50 245 226
Over 50 up to 65 235 216 196 177 147 127 108
Up to 20 304 284
255 235 216 186 167
WSLE 355 1.0565 Over 20 up to 50 284 275
Over 50 up to 65 284 285 245 226 208 186 157
Upto 12 363 343
314 284 265 235 206
Oyer 12 up to 20 3583 333
WSLE 420 1.8932
Over 20 up to 50 343 324 304 275 255 226 196
Over 50 up to 65 333 314 294 265 245 216 186
Upto 12 402 373
343 - 314 294 285 235
Over 12 up to 20 392 363
WSLE 460 1.8935
Qver 20 up to 50 382 353 333 304 284 . 255 226
Over 50 up to 65 373 343 324 294 275 245 216
1) @ In the case of wall thicknesses exceeding 65mm, the values shall be agreed at the time of ordering.
Jable 5. Impact energy requirements to be met by impact tests on 1SO standard test pieces
Minimum values of impact energy, A,,
Steel grades Direction for wall thicknesses, s, from 10 to §5mm 1)} 2)
as in of at a test temperature, in °C, of
tables 1 and 3 sampling’) | -0 | —50 } 40 | -30 | —20 | —10 | o | +10 | +20
J
Basic series and Longitudinal - — - - 39 43 47 51 55
high temperature
serles Transverse - - - - 21 24 a A 31
Low temperature L-ongitudinal - 27 3t 39 47 51 55 59 63
serles Transverse - 16 20 24 27 K1 N 35 38
Special Longitudinai | 25 30 40 50 €5 80 a0 95 100
low temperature
serios Transverse 203) 273 303 sy 4573) 603 703) 753) 803
1} Ses also subclauses 5.4.4 and 6.5.2.
2) @ In the case of wall thicknesses exceeding 65 mm, the values shall be agreed at the time of ordering.
3) This value shall apply for wall thickrnesses not exceeding 40 mm. In the case of larger wall thicknesses, the values shall be
agreed at the time of ordering.
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5.7.3 Proper removal of shallow surface detects using
appropriate means Is parmitted provided that the remain-
ing wall thickness continues to meet the requirements spe-
cified in subclausa 5,10.2.2. Stopping of surface defects Is
not permitted,

5.8 Soundness

The tubes shall be sound when tested as specified in sub-
clause 6.3.7.1.

5.9 e Non-destructive testing

Subject to agreement at the time of ordering, the tubes
may be subjected to non-destructive testing as specifiedin
subclause 6.5.7.2. The requirements given in Stahi-Eisen-
Priifblatt 1915 ars to be met in this tesl.

5.10 Dimenslons, masses per unit length
and permissible devlations

5.10.1 D!menslons

5.10.1.1 DIN 2448 shall apply for the outside diameter and
wall thickness of tubes.

5.10.1.2 Table 6 shali apply for the types of tube length.

Table 6. Types of tube length and permisasible
deviations In length

Permissible deviations

\? in length,
Type of length in mm,
for outside diameters
up to 500 | over 500
Manufacturiﬁg length 1) 1} 1)
Specified length + 500 + 500
Exact length up to 6m +10 . +25
0 0
over Bup to 12m +15 + 50
0 0
over 12m

By agreement.

Y} The tubes are supplied in the mahufacturing lengths
occurring in production. :

® These lengths arg a function of the tube outside
diameter, wall thickness and manufacturer’'s works

and shall be agreed at the time of ordering.

Table B. Permissible deviations in wall thickness

5.10.2 Permissible dimensignal deviations

5.10.2.1 Thae information given in table 7 {see subclause
6.5.9) shall apply for the permissible deviations in outside
diameter, d,.

Table 7. Permissible deviations in outside dlameter

Qutside Permissible daviation in diameter
diameter, of tube barrel |®® At tube ends,
d. and at tube ends | subject to partic-
in mm ular agreement 1)
dy, <100 1% d, + 0,4 mm
(values up to
+ S5mm are
permitted
in all cases)
100 <d, <200 | £ 1% -4, +05%-d,
200 < d, £1%-d,2) + 06%-d,

1) This covers a zone of about 100 mm from the tube
ends.

2) @ ® Subject to agreement at the time of ordering, the
permissible deviation may also be specified as a
function of the inside diameter, in which case the per-
missible deviation in wall thickness is to be taken inte
account.

5.10.2.1.1 @®® For the tube ends, the lower permissible
deviations in diameter given in table 7 may also be agreed.

5.10.2.2 The permissible deviations in wall thickness are
given in table 8.

5.10.2.3 @ ® In special cases, by agreement at the time of
ordering, tubes may be supplied in accordance with these
technical delivery conditions with the permissible devia-
tions in outside diameter.and wall thickness as specified in
DIN 2391 Part 1.

5.10.2.4 @ ® Byagreement,the ordermayalso specifythe

inside diameter {see table 7).

5.10.2.5 The permissible deviations inlength are given in
table 6.

5.10.3 Permissible deviations of form

5.10.3.1 Circularity

Tubes shall be as circular as possible.The ocut-of-roundness
shall be within the permissible deviations specified for the
outside diameter,

not exceeding 130 mm

Permissible deviations in wall thickness for an outside diameter, 4,

above 130 up to and including 320 mm | above 320 up to and including 660 mm
*} and wall thickness, s

2.5, | 2-5n<s5%d-s, | »4.5,|=005d,|005d,«5<0,11d,|>011d,|<0054d,|006d, «5=<0.09d,|>009 d,

+15% +12,5%
- 10% - —10,0%

+175%

T8%Y_ 1055

+12,5%

+22,5%
—12,5%

+15 %
—12,5%

+125%

+10% —10,0%

*) 3y is the wall thickness as specified in DIN 2448,
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5.10.3.2 Straightness
§.10.3.2.1 Tubes shall be straight to the eye.

5.10.3.2.2 @ ® Particularrequirements regarding straight-
ness may be agreed.

5.10.4 Finish of tube ends

5.10.4.1 Tube ends shall be cut perpendicular to the tube
axis and shall be free from burr.

5.10.4.2 @® Subject to agreement, iubes with s not smal-
ler than 3,2 mm may be supplied with end faces prepared
for butt welding and exhibiting the following finish:

— the bevel of groove flank shall be 30°*5",

— the thickness of the root face shall be (1,6 + 0,8) mm.

Other types of edge preparation are subject to particular
agreement.

5.10.5 Masses per unit length

The masses per unit length shall comply with the values
specified in DIN 2448. For tubes in non-standard sizes, the
mass per unit length shall be calculated taking the density
as 7,85 kg/dm? for all steel grades.

6 Testing and materials testing certificates
6.1 General

Tubes cemplying with this standard may be supplied with
one of the following materials testing certificates as speci-
fied in DIN 50049:

— certificate DIN 50049 -3.1A (inspection certificate A);
— certificate DIN 50049 - 3.1B (inspection certificate B);
— certificate DIN 50049 -3.1C (inspection certificate C).

® The type of certificate required and the test house where
acceptance inspection Is to be carried out by a third party
shall be stated at the time of ordering.

6.2 Test site

The tubes shall be tested at the manufacturer's works, Pro-
duction at the manufacturer's works shall not be unduly
disturbed when acceptance inspection is carried out by
experts who are not employees of the manufacturer.

6.3 Scobe of test programme

Table 9 shows a summary of the scope of test programme in
each case, ;b

1

6.3.1 The tubes shall be inspected by batches.

For the purposes of testing, the tubes shall be divided by
steel grade and, if possible, also by casts, dimensions and
heat treatment units as a function of the outside diam-
eter, d,, into batches each comprising the following num-
bers of tubes:

for d, < 500mm, 100tubes;
for dq > 500mm, 50 tubes.

Remainders of up to 50 % of a batch may be distributed uni-
formly across the other batches. Numbers of tubes and
remainders amounting to more than 50% and consign-
ments of more than 10, but not more than 50 tubes count as
one complete batch.

6.3.2 Two sample tubes shall be teken at the inspector's
discretion from sach of the two first batches (see sub-
clause 6.3.1} and one sample tube from each further batch
for the purposes of testing as specified in subclauses 6.4.1
and 6.4.2 (tensile test and impact test); sampling shall
ensure that every cast is rapresented,

6.3.3 One sample tube shall be teken where consign-
ments are 10 tubes or less.
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6.3.4 The following tests shall be carried out on the
sampie tubes as specified in subclauses 6.3.2 and 6.3.3:

— tensile test;

— impact test (2 test pieces) in the case of wall thicknesses
not smaler than 5mm;

— flattening test for tubes with a wall thickness not exceed-
ing 40 mm;

— non-destructive testing of the tube ends over alength of
25mm as described in Stahi-Eisen-Priitbiatt 1916, on
tubes with a wall thickness exceeding 40 mm.

6.3.5 ®® Ifit has been agreed at the time of ordering 1o
check the chemical compositicn (product analysis), this
analysis shall be carried out on one tube per cast.

6.3.6 @@ If it has been agreed at the time of ordering to
verify the elevated temperature 0,2% proof stress, this an-
alysis shall be carried out on one tube per cast.

6.3.7 Furthermare,

6.3.71 all tubes shall be tested at the manufacturer's
warks for soundness, normally by means of a hydrautic test
(see subclause 8.5.5). !f, under the test conditions specl-
fied in subclause 6.5.5 (test pressure: 80 bar), a toad limit
of 0,7 X Ry (equivalent to a safety factor of about 1,5
against the yield stress) Is not exceeded, then, at the manu-
facturer's discretion, instead of the hydraulic test a suitable
non-destructive test method (an eddy. current test as
specified in Stahl-Eisen-Priifblatt 1925, for example) may be

- used for testing the soundness.

6.3.7.2 all tubes shall be inspected inside and outside for
their surface appearance;

6.3.7.3 all tubes shall be inspected for their accuracy
to size and permissible deviations as specified in sub-
clause 5.10.

6.4 Sampling and sample preparation

See figure 1 for the sampling points and the location of test
pieces.

6.4.1 Tensile test

6.4.1.1 For the tensile test, one strip test piece (see
DIN 50140) shall be taken from the sample tube, longitudi-
nal to the tube axis.The test piece shall not be heat treated
and not straightened within the gauge length.

At the manufacturer's discretion, tubes may also be sub-
jected to the tensile test in full (see DIN 50140).

In the case of wall thicknesses greater than 30 mm, at the
manufacturer's discretion, circular test pieces as described
in DIN 50125 may be taken longitudinal to the tube axis,ata
distance of one quarter of the wall thickness from the out-
side surface or as close as possible to this point.

6.4.1.2 In the case of tubes with outside diameters not
smaller than 200 mm, round or flat test pieces maybe taken
transverse to the tube axis (see DIN 50125), provided that

_ the tube dimensions permit this procedure for an un-

straightened tube. These test pieces shall be worked on ali
sides.

6.4.1.3 Normally, short proportional test pleces shall be
taken for the tensile test. If the test pieces are not worked
on all sldes it is permitted to remove local irregularities, tha
rolling skin shall however be ratained at the thinnast spols.

6.4.1.4 ®® If minimum values of reductlon in area aftar
fracture have been agreed &t the time of ordering, testing
shall be carrled out on the basis of Stahi-Elsen-Lieferbedin-
gungan 098, the scope of test programme being the subjec!
of a partlcular agreement.

# 367 43
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R3)

Test piece Z2),
as specified in DIN 50140

1} To be taken transverse to the tube axis in the case of wall thicknesses not less than
5mm if the tube dimensions permit sampling without straightening of the tube.
Otherwise, they shall be taken longitudinal to the tube axis {see also subclause 6.4.2).

2} See also subclauses 6.4.1.1 and 6.4.1.2.
3} For wall thicknesses not exceeding 40 mm.

Figure 1. Sampling points and test piece location in the illustration,
K =set of 3 standard test pieces each, as specified in DIN 50115:
R =flattening test piece as specified in DIN 50136;
Z =tensile test piece (see subclause 6.4.1).

6.4.2 Impact test

For the purposes of the impact test, a set of three ISO
standard test pieces shal be taken from the sample tube as
follows: o

— in the case of tubes with outside diameter not exceed-
ing 500 mm, longitudinal to the tube axis;

— in the case of tubes with éutside diameter exceeding
500 mm, transverse to the tube axis, if the tube dimen-
sions permit this without straightening of the tube;

— @@ in the case of tubes with outside diameter not
exceeding 500 mm,transverse to the tube axis,ifthis has
been agreed at the time of ordering (see subclause
54.4.1) and the tube dimensions permit standard test
pieces to be taken.

In the case of tubes the wall thickness of which exceeds
30mm, the centre line of the test pieces shall have a dis-
tance from the external surface equal {o one quarier of the
wall thickness or shall be positioned as close as possible to
this location. :

The test pieces shall be taken and prepared in suich a way
that the axis of the notch is perpendicular to the tube sur-
face. )

if the wall thickness is inadequate for the manufacture of
IS0 standard test pieces, test pieces shall be taken whose
width measured in the direction ofthe notch axisis equatto
the wall thickness, but whose ather dimensions correspond
to those of ISO standard test pieces, in the case of wail
thicknesses from 5mm to 10 mm (see subclause 6.5.2).In
this case, the values otherwise required decrease in direct
proportion to the test piece cross section.

6.4.3 Flattening test

For the flattening test, one test piece shall be taken from
each end of the sample tube. The relevant specifications
given in DIN 50136 shali be observed for sampling.

6.4.4 Chemical composition

For checking the chemical composition by a product analy-
sis on the finished tube, sample chips shall be taken at
points uniformly distributed cver the entire wall thickness of
the product; a similar procedure shall be used for spectral
analyses. As a general rule, Stakl-Eisen-Priifblatt 1805 shalk
apply for sampling.

6.5 Test procedure

6.5.1 The tensile test shall be carried out as specified in
DIN 50140 or DIN 50145,

Ifverification of the elevated temperature 0,2 % proof stress
has been agreed, this shall be determined as specified in
DIN 50145 at one of the test temperatures given in table 4.

6.5.1.1 @ ® The test temperature may be specified at the
time of ordering; if no test temperature has been specified,
the test shall be carried out at 300°C,

6.5.2 The impact tect shall be carried out as spacified in
DIN 50115 on three test pieces each. The specified mini-
mum values shall apply for the mean obtained from three
test pieces; only one individual value may be lower than this
specified minimum value, yet by not more than 30%.

Where the width of test pieces is not equal to 10 mm (see
subclause 6.4.2),the impact energy measured, A, ,shalibe
stated along with the test piece cross-sectionalarea. It can
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be converted to the impact energy, A,,in J,using the foliow-
ing formula:

8 x 10 x Ay p

v = 1
Sp

where

8p Is the cross-sectional area of the test piece under the

notch.

8.5.2.1 Testing shall be carried out at—20°C for the basic
series, at ~50°C for the high temperature series and at
—60°C for the special low termperature series, on test
‘pieces taken as specified in subclause 6.4.2.

6.5.2.2 @ ® Anyothertest temperature shall be agreed at
the time of ordering.

6.5.3 The flattening test shall be carried out as specified
in DIN 50136, even in cases where the outside diam-
eter exceeds 400 mm.The test pieces ortube ends shall be
flattened until a specified distance between platens, H, is
reached.
The following formula shall be used for calculating H, in mm:
{(1+c¢) -5
H=—— (2)
c+sidy
where
s is the wall thickness, in mm;
d, is the outside diameter, in mm;
€ is a constant having the following value:
0,07 for all steel grades with a minimum yield strength
up to-and including 355 N/mm?;
0,05 for steel grades with a minimum yield strength
exceeding 355 N/mmZ.
if the ratio s/d, exceeds a value of 0,15, ¢ shall be reduced
by 0,01 for the steel grades concerned.

6.5.4 The chemical composition shall be determined in
accordance with the methods specified by the Chemists®
Committee of the Verein Deutscher Eisenhiittenieute
(Society of German Ferrous Metallurgy Engineers} (see the
“Standards and other documents referred to” clause).

6.5.5 [n the hydraulic test (see also subclause 6.3.7.1) as
specified in DIN 50104, the test pressure shall be 80 bar.

6.5.5.1 @@ A higher test pressure may be agreed.

8.5.5.2 In no case, however, shall the safety margin with
respeact o the yield stress be lower than 1,1 {DIN 2413;June
1972 edition, subclause 4.6, Y'=09 shall be complied
with). Where appropriate, this shall also apply in the case of
thin-walled tubes with large outside diameters, even at
80 bar.

6.5.5.3 The test pressure shall be maintained for at least
five seconds.

6.5.8 The appearance of the tubes shali be examined

visually under appropriate lighting conditions by an inspec-

tor having normal vision.

Note. Subject to0 agreement between manufacturer and
purchaser, any other suitable method of test may be
used instead of the visual examingtion.

8.5.7 Non-destructive testing

8.5.7.1 The test conditions given in Stahl-Eisen-Prilfblatt
1916 shall apply for non-destructive testing as speclified in
subclause 6.3.4.

6.5.7.2 If non-destructive testing as specified in sub-
clause 59 has been agreed, the test conditions given in
Stahi-Eisen-Prufblatt 1915 shal! apply.
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8.5.8 The wall thicknesses shall be measured at the ends
of the tube using suitable measuring instruments.

6.5.9 The outside diameter shall be measured using suit-
able measuring instruments, as a two-point measurement,

6.6 Retests

6.6.1 Tubes not satisfying the requirements when tested
as specified in subclauses 6.5.5 to 6.5.9 {soundness test,
visual examination, non-destructive testing, check on
dimensions) shall be rejected.

The manufacturer's works shall have the right to take suit-
able measures to remedy defects or to correct deviations
found inthese tests and to present these tubes forrenewed
acceptance inspection.

6.6.2  if one of the sample tubes fails the acceptance
inspection including tensile test,impact test and flattening
test specified in subclauses 6.5.1t0 6.5.3,the manufacturer
is justified in repeating the test giving unsatisfactoryresults
on the same tube with twice the number of test pieces. All
test pieces shall satisfy the requirements. If the require-
ments are still not satisfied in the new tests, the tube shall
be rejected.

Two further tubes shall be taken from the batch concerned
in place of the rejected sample tube and shall be submitted
to the tests specified in subclauses 6.5.1 to 6.5.3.1f one of
the requirements is still not fulfilled, the entire batch shall
be considered not to comply with the standard. However,
testing of tubes individually may be agreed between the
parties concerned.

if the unsatisfactory result of testing can be improved by
means of heat treatment or other suitable measures, the
supplier shall be given the opportunity to present a batch
which was rejected for renewed acceptance inspection. if
the test pieces continue to fail to satisfy the requirements,
the entire batch shall be considered not to comply with the
standard.

6.6.3 Test results attributable to improperly carried out
sampling, sample preparation or test procedure, or to an
accidental and local defect in a test piece shall be deemed
invalid,

6.7 Materials testing certificates

6.7.1 Depending on the agreement made at the time of
ordering (see subclause 6.1), either certificate

DiN 50049 —3.1 A (inspection certificate A),

DiN 50049 3.1B (inspection certificate B), or

DIN 50049 - 3.1C (inspection certificate C)

shall be issued for tubes complying with this standard.The
type and scope of the tests, the responsibitity for carrying
out the tests and the type of certificate covering the tests
are shown In table 9.

in each case, the technical rule agreed at the time of order-
ing shall be specified.

6.7.2 The certificates shall state the marking of the tubes
as spacified in clause 7,the as delivered condition as speci-
fied in subclause 5.2 and, subject to agreement, the stasl-
making proceass.

7 Marking

74 Every tube supplied in accordance with this standard

shall be clearly and durably marked at one end, as follows:
— manufacturer's symbol;
- symbol identifying the steel grade;

— an appended symbol S Indicating that the fube is of the
seamless type,

— Inspector's mark;
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Table 0. Summary of the scope of test programme and materlals testing certificates
(see figure 1 for sampling points and location of test pieces; see subclause 6.3.1 for batch size)

; Respon- Type of materlals
Testing sibilit
Y testing certificate
As in sub- Scope of test programme for carrying as spocified In
No. Type of test clause out the tests DIN 50049
1 | Cast analysis 531 All characterizing elements per cast or Manutacturer DIN 50049 ~2.21)
casting unit.
2 | Tensile test 8.4.1 On two sample tubes from the two first By DIN 50049-3.1A
6.5.1 batches, from each further batch or from agreement, or DIN 50049-3.1B
consignments of not more than 10 tubes, or DIN 50049-3.1C
one test piece from each sample tube.
3 | Impact test 642 At one end of sampie tube specified above By DIN 50049 -3.1 A
652 {No. 2) for wall thicknesses not less than agreement, or DIN 50040-3.18
Smm, one set of 3 test pieces. or DIN 50049-31C
4 | Flattening test 6.4.3 At each end of sample tube specified above By DIN50049-3.1A
6.5.3 (No. 2) for wall thicknesses not exceeding agreement. or DIN50049-3.1B
40mm, 1 test piece. or DIN 50049 -3.1C
5 | Non-destructive 634 At tube ends over a length of 25mm Manufacturer DIN 5004921 1)
testing of 6571 of sample tube specified above (No. 2)
tube ends for wall thicknesses exceeding 40 mm.
6 Non-destructive. 59 By DIN 50049-3.1B
testing 6572 All tubes. agreement,
of tubes2)
7 | Soundness tesk | 63.7.1 All tubes. '|Manufacturer DIN 50048 -2.1 1)
6.55
8 | Surface 656 All tubes. By DIN 50049-3.1 A
inspection agreement. or DIN 50049-3.18
or DIN 50049-3.1C
9 | Check on 6.58 All tubes. By DIN 50048-3.1 A
dimensions 6.59 agreement. { or DIN 50048-31B
or DIN 50049-3.1C
10 | Product 6.4.4 By agreement. Manufacturer DIN 50049-3.1B
analysis3) 6.54
11 | Reduction in 6414 By agreement. ) Manufacturer DINS0048-3.1B
area after Y
fracture4)

chaser.

transverse to the tube axis.

'1) This certificate may also be included in the next higher stage of document. .
2) Non-destructive testing of the tubes is only to be carried out subject to agreement between the manufacturer and pur-

) The product analysis is only to be carried out subject to agreement between the manufacturer and purchaser.
4) This property is to be tested only subject to agreement between the manufacturer and purchaser on test pieces taken

- cast number or identification of the cast;
— tube number for tubes with outside diameter not less

than 158 mm;
— mark indicating that a non-destructive test has been

carried out, if testing has been agreed in accordance
with subclause 5.9.

7.2 Marking shall generally be applied by stamping. A dif-
ferent marking method (e.g.labelling the bundle oftubes) is
algo permitted for tubes with a small outside diameter and/
or a small wall thickness.

8 Complaints

8.1 Under current law, a compiaint may only be raised
against defective tubes if the defects noticeably impair
their processing and use. This shall apply unless otherwise
agreed at the time of ordering.

B.2 Itis normal and practical for the purchaserto give the
supplier the opportunity to judge whether the complaints

are justified, Iif possible by submitting the tube objected to
or samples of the tubes supplied,
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Standards and other documents referred to
DIN 2391 Part 1 Seamless precision steel tubes; dimensions
DIN 2391 Part 2 Seamless precision steel fubes; technical delivery conditions

DIN 24143 Steel pipes; calculation of wall thickness as a function of the internal pressure

DIN 2448 Seamiess steel tubes; dimensions, masses per unif length

DIN 17014 Part 1 Heat treatment of ferrous materials; terminology

DIN 17124 Seamiess circular fine grain stee! tubes for structural steelwork; technical delivery conditions

DIN 17172 Steel pipes for long-distance pipelines for combustible fiquids and gases; technical delivery
conditions

DIN 17175 Seamless heal resistant stee! tubes; technical delivery conditions

DIN 50048 Materials testing certificates

DIN 50104 Internal pressure test on hollow products; soundness test up to a defined internal pressure; general
specifications

DIN 50113 Testing of metallic materials; impact test

DIN 50125 : Testing of metailic materials; tensile test pieces; preparation

DIN 50136 _ Testing of metallic materials; flattening test on tubes

DIN 50140 Testing of metaliic materials; tensile test on tubes and strips from tubes

DIN 50145 Testing of metallic materials; tensile test

DIN 50601 Metallographic examination; determination of the ferritic or austenitic grain size of steel and ferrous
materials

Stahl-Eisen-Werkstoffbiatt 0822) Begriffshbestimmung zur thermo-mechanischen Behandlung von Stahl (Terminology
assoclated with the thermo-mechanical treatment of steel}

Stahl-Eisen-Werkstoffblatt 0882) SchweiBgeeignete Feinkornbaustihle, Richtlinien fiir die Verarbeitung, besonders fiir
das SchweiBen (Weldable fine grain structural steels; rules for processing, with special reference to

. welding)

Stahi-Efsen-Lieferbedingungen 0962) Blech, Band und Breitflachstahl mit verbesserten Eigenschaften fiir Beanspruchun-
gen senkrecht zur Erzeugnisoberfiiche (Plate, strip and wide flats with improved properties for stressing
at right angles to the surface of the product)

Stahl-Eisen-Priifblatt 18052) Probenahme und Probenvorbereitung fiir die Stiickanalyse bei Stéhlen (S8ampling and sample
preparation for the product analysis of steels)

Stzhil-Eisen-Priifblatt 19152}  Ultraschallpriifung auf Léngsfehler von Rohren aus warmfesten Stdhlen (Ultrasonic testing
of creep-resisting steel tubes for longitudinal defects)

Stahl-Eisen-Priifblatt 19162) Zerstdrungsfreie Priifung schmelzgeschweiBter Fernleitungsrohre fiir brennbare Fliissigkeiten
und Gase {Non-destructive testing of fusion welded pipes for pipelines conveying combustible liquids
and gases)

Stahl-Fisen-Priitblatt 19252) Elektromagnetische Priifung von Rohren zum Nachweis der Dichtheit (Electromagnetic testing
of tubes for soundness}

Handbuch Fir das Eisenhiittenlaboratorium?2) (Handbook for the ferrous metallurgy laboratory);
volume 2: Die Untersuchung der -metallischen Werkstoffe (Investigation of metallic materials);

Dilsseldorf 1966;
volume 5 (supplement): :
A 4.4 — Aufstellung empfohlener Schiedsverfahren (List of recommended arbitration proce-

dures); ~
B - Probenahmeverfahren (Sampling methods);
C  — Analysenverfahren (Methods of analysis):

most recent edition in each case.

Explanatory notes

When Stahi-Eisen-Werkstolfblatt 088-70 SchwelBbare Feinkornbaustihle, Giltevorschriften (Weldable fine grain structural
-steels, quality specifications) published by the Verein Deutscher Eisenhiittenleute was adopted as Standard DIN 17 102, it was
decided that DIN Standards were also to be prepared for weldable tine grain structural steel tubas and forgings. For the
succinct presentation In the relevant specification and to facilitate their application, B total of 5 standards on weldable fine
grain steel tubes have been prepared, classified according ta manufacturing process (welded or seamless), use (for
structural steelwork or subject to special requirements) and cross-sectional shape (circular or square and rectangular). This
standard deals with seamless circutar tubes subject te special requirements, whereas DIN 17 124 covers seamless clroular
and DIN 17 125 seamless {and welded) square and rectangular tubes (hollow sections) not subject to speclal requirements tor
structural stealwork.

2) Published by Verein Deutscher Eisenhilttenleule; obtainable from Verlag Stahleisen mbH, Postiach 82 28, D-4000 Diissel-
dorf 1.
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The specifications for chemical compositien, mechanical properties, etc. comply with those given in DIN {7102.In the praesent
standard, however, reflacting market demand, the steel gradas are limited to the grades with a minimum yield strength of 255,
285, 355, 420 and 460 N/mm?,

Intarnational Patent Classlfication

F18ti 9/02 EQ3C 1/00
F1eL 9/18 E03C 1/12
F16L 9/22 EO3F 3/04
F16J 12/00 GO1N 3100
C22C 38/00 " GOTM 19/00
EO38B 7/02

¥
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