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Geschweilite kreisférmige Rohre aus kaltzihen Stihlen; technische Lieferbedingtingen

In keeping with current practice in standards published by the International Organization for Standardization (IS 0O/,

a comma has been used throughout as the decimal marker.

See Explanatory notes for connection with Standard 150 2604/3 — 1975 published by the Internationa! Organization

for Standardization {iSO).

The subclauses marked with a single dot ® give specifications which are to be agreed upon at the time of ordering.
The subclauses marked with two dots ®® give specifications which are optionat and may be agreed upon at the time

of ordering.
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1 Field of application ) 2 General
1.1 This standard applies to welded circular tubes 2.1 Concept

made from carbon and alloy steels with low temperature
toughness, as listed in table 1, for low temperature appli-

cations, These tubes are predominantly used in the con-. .

struction of chemical plant, vessels, pipework and for

general mechanical engineering purposes.

Note. Welded fine grain steel tubes {see DIN 17 178}
and welded stainless austenitic steel tubes {sece
DIN 17 457) are also used for low temperature
apphications.

1.2 |If tubes complying with the requirements of this
standard are intended for use in installations subject to
regular inspection, the specifications in the relevant codes
of practice shall be taken into consideration, e.g. the
Technische Regeln Druckbehdfter (Technical rules for
pressure vessels), Merkblitter der Arbeitsgemeinschaft
Druckbehétter {AD-Merkblitter} {Instruction sheets of
the pressure vessels Study Group) {AD Instruction sheets),
Technische Regeln fir brennbare Flissigkeiten (Technical
rules on combustible liquids), Technische Regeln Druck-
gase (Technical rules on pressure gases),

The same applies for other fields of application for which
additional specifications exist,

For the purposes of this standard, steels with low temper-
ature toughness are steels for.which a minimum value
of impact energy of 40J in the as delivered condition

is stated for 1SO V-notch test pieces taken in the longi-
tudinal direction at a temperature of — 40 °C or lower.

2.2 Test classes

The tubes may be supplied in test class 1 or test class 2.
Test class 2 tubes are distinguished from test class 1
tubes in that the parent metal is tested by non-destructive
methods in addition to the non-destructive testing of the
weld.

® The selection of the test class is at the purchaser’s
discretion.

3 Classification into grades

3.1 This standard covers tubes made from the steel
grades listed in table 1.

3.2 & The selection of the steel grade is at the
purchaser’s discretion,

Continued on pages 2 10 16
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3.2,1 The factors taken into consideration when setect-
ing the steel grade shall include not only the operating
temperature, but alsa the overall stressing on the tubes
{e.g. also that resulting from stresses set up by the design
and the manufacturing processes).

3.3 Any relevant specifications, codes of practice or
technical rules (e.g. AD-Merkblatt W10) relating to the
application of the steel grade shal! be taken into consider-
ation when selecting the steel grade in accordance with
this standard.

4 Designation and ordering

4.1 The standard designation for tubes complying with
this standard shall give in the following order:
-~ the term ""tube”;
— DIN number of the dimensional standard
{e.g. DIN 2458);
— characteristic dimensions of the tube {outside diam-
eter X wall thickness):
— number of the DIN Standard giving the technical
delivery conditions (DIN 17 174);
~ symbol or material number identifying the steel grade
(see table 1).
Example:
A welded tube conforming to this standard, with
an outside diaméter of 168,3 mm and a wall thick-
ness of 4,0 mm as specified in DIN 2458, made
from TTSt 35 steel (material number 1.0356),
in the quenched and tempered condition (V)
shall be designated as follows:

Tube DIN 2458 —168,3 X 4,0
DIN17174 -~ TTSt 35V
or
Tube DIN 2458 — 168,3 X 4,0
DIN17174 — 1.0356 V

4.2 ® |naddition to the standard designation as speci-
fied in subclause 4.1, the order, shall always give the
quantity required {e.g. total fength to be supplied), the
type of length {see table 5}, the length of the individual
tube in the case of specified lengths and exact lengths,
the test class, the type of docurnent on materials testing
as specified in DIN 50 049 and the technical rule which
may also be taken into consideration.

Example of an order:

1000 m of tube DIN 2458 — 168,3 X 4,0
DIN17174 — TTSt35V

in exact lengths of 8 m, test class 1,
document DIN 50049 —3.1B -

4.3 ee |n addition, further details such as are speci-
fied in the subclauses marked with two dots may be
agreed at the time of erdering.

5 Requirements

5.1 Manufacturing process

5.1.1 The steels shall be produced by the basic oxXygen
brocess, by the open-hearth process, or in an electrical
furnace. The process employed to make the steels used
to manufacture the tubes complying with the require-

ments of this standard is left 10 the manufacturer’s dis-
cretion. The purchaser shall be |nformed of the process
selected.

A different, equivalent, process may also be employed,
subject 1o agreement with the purchaser.

5.1.2 Steels TTSt35V, TTSt35N, 11 MnNi5 2 and
13 MnNi 6 3 shall be specially killed {see table 1}. Other
steels complying with the requirements of this standard
shall be fully killed,

5.1.3 ®® Unless otherwise agreed at the time of
ordering, the process used to manufacture the tubes
is at the manufacturer's discretion.

The tubes shall be fabricated in a fully mechanized
process, generally by means of double-sided submerged-
arc fusion welding carried out in such a way that a longi-
tudinal weld or a spiral weld is produced, or by efectric
pressure welding in such a way that a longitudinal weld
is produced joining appropriately bent sheet or strip.
If necessary, the tubes shall be finished to the final
dimensions by additional hot reducing or colid drawing
or by drifting or rolling to size. Pressure welded tubes
shall be supplied without welds used for joining lengths
of strip.

5.1.4 ® The purchaser shall be informed on the welding
process and, if required, on the filler metals used.

5.1.6 The tubes shall be welded so as to ensure complete
root penetration and so that the tubes conform te the
requirements specified in this standard. The welding
process shall be inspected to ensure that welds are
properly carried out.

Tubes subject to internal pressure stresses can be used on
the basis of a 100 % utilization of the permissible design
stress in the weld.

5.1.6 In the case of fusion welded tubes, the welds shall
be made from both sides. Electrically pressure welded
tubes shall be supplied without external upset.

The internal upset of tubes having inside diameters not
smaller than 20 mm shall not exceed the values specified
in subclause 5.10.4 b).

® |n the case of electrically pressure welded tubes

having inside diameters smaller than 20 mm, an agreement
shall be reached with regard to the internal upset.

Local repair of welds is permitted. The purchaser may,

on one occasion only, request a document certifying the
suitability of the process employed for repairing the
welds, as specified in subclause 5.1.8. Areas that are
repaired shall then be subjected to non-destructive testing;
in addition, the tube shall be tested for leak tightness.

5.1.7 The manufacturer’s works shall have at its disposal
the specialists and suitable equipment or shall employ
appropriate processes to enable welding work to be
properly carried out, inspected and tested.

5.1.8 e® The purchaser may, on one occasion only,
request a document certifying compliance with the
requirements specified in subclause 5,1.7. The details of
this document, in particular with regard to the test house,
shall be agreed between manufacturer and purchaser.
This document shall be considered valid only for the stee!
grades, dimensional ranges, welding processes and filler
metals to which it refers,
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Table 1. Chemical composition {cast analysis) of steets with low temperature toughness for welded tubes

Steel grade % by mass
Mate-
Symbol rial o] Si Mn P s Alyes, Mo Nb Ni v
number | Max. max max. max mtn, max. max max
TTSt35N .
. 017 ; . 0,40 0.030 | 0025 | 0,020 - - - -
TTSt 35 V 1.0356 0,35 min.
11 MnNi 53 | 1.6212 014 050 | 0,70 to 1,50 | 0,030 { 0,025 | 0.020 - 0,05 | 030" to 0BO | 0.05
12 MnNi 6 3 1.6217 0,18 0,50 0,85 to 1,65 | 0,030 | 0.025 | 0.020 - 0,05 | 0.30"') 10 085 | 0,05
10 Ni 14 1.5637 | 015 | 0,35 | 0,30 to 080 | 0.025 | 0,020 - - - 325 to 375 005
12 Ni 1¢ 1.5680 0.15 0,35 0,30 to 0,80 | 0,025 | 0,020 - - - 450 to 5.30 0.05
XEBNig 1.5662 | 0,10 035 [ 0,30 to 080 | 0025 | 0,020 - 0,10 - 8,00 to 1000 | 005
i
'} The lower limit value for the nicke] content may be reduced to not less than 0,15 % by mass for tubes with wall
thicknesses not exceeding 10 mm.

Table 2. Permissible deviations between the resuits of the chemical composition determined by the produet analysis
and the limiting values for the cast analysis

Permissible deviations
L . between the results of product analysis
Limiting values for the cast analysis LT
Element < specified in table 1 and the limiting values
as sp for the cast analysis 1)
“% by mass % by mass
C = 018 0.02
Si.- = 035 0,03
> 035 = 0,50 0,05
Mn = 080 0.06
> 0,80 = 1,65 0,10
P = 0,030 0,005
) = 0,025 0,008
Al = 0020 0,005
Ni = 085 0.05
> 0,85 = 375 0,07
>375% = 530 010
2 8,00 = 10,00 015
Mo = 0,10 0.01
Nb = 005 0.01
v = 005 0.01
") 1f several product analys_es are carried out for a single cast and if these analyses show contents for asingle element
outside the range specified for the cast analysis, this content shall only either exceed the permissible maximum
content or fall short of the permissible minimum content, but not both at the same time for one cast.
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Table 3. Mechanical properties of the tubes in the as delivered condition 1)

Elongation
Steel grade Wail Upper . after fracture
Heat thickness yield Tt'ensdeh (L,=54d,)
treatment s stress strengt longi- trans-
Mate- _condition 2) tudinal verse
Symbol rial mm N/mm? N/mm? %
number mmn min
TTSt 35N 1.0356 N or NG s510 225 340 to 460 25 23
' 5= 25 255
TIStas v 1.0356 v 95 < 5 < 40 235 360 to 490 23 21
N3) $=13 285 ‘
11 MnNi 5 3 1.6212 or NG 13<5525 275 410 to 530 24 22
25<s5=40 265
N3 5=13 3558
13MnNiG 3 1.6217 or NG 135525 345 490 to 610 22 20
25 < 5540 335
§= 25 345
i 4
10 Ni 14 1.5637 V) 95 < 5 < 40 335 470 to 840 20 18
sE25 390
i 4
12 Ni 19 1.5680 V4) 25 < s < 40 380 510 to 710 19 17
. §5 25 490
X8Ni9 1.5662 A4 95 < 5 < 40 480 640 to 840 18 1.6
L
) @ The values ?or the mechanical properties of tubes with wall thicknesses greater than 40 rmm, with the
exception of steels TTSt35 N and TTSt3b V, shall be agreed at the time of ordering.
2y N = normalized; V = quenched and tempered; NG = normalized starting product, weld only normatized {see sub-
clause 5.2.1.1.1b)).
3 Tempering can occasionally be necessary after normalizing. In this case, the manufacturer shall |nform the
purchaser, and shall indicate to him the tempering temperature,
4) 1f this is permitted by the dimensions, normalizing {N), with addmonal tempering as necessary, may be carried
out at the manufacturer’s discretion instead of quenching and tempering {V). The purchaser shall be informed
if this is the case.

5.2 As delivered condition

5.2.1 Table 3 shows the heat, treatment condition in

which the tubes shall be supplied.

5.2.1.1 The tubes supplied shall be considered normal-

ized if,
5.2.1.1.1 for pressure welded tubes,

a} the tubes have been normalized in their entity;
b) where normalized starting products are used, the

welded joinis have been normalized;

®® | the tubes are required to be normalized, this shall
be agreed at the time of ordering. In this case, code letter

G shall be used in the designation.

5.2.1.1.2 for fusion welded tubes,

5.2.1.2.1 for pressure welded tﬁbes,
a) the tubes have been quenched and tempered in their

entity;

5.2.1.2.2 for fusion welded tubes,

a) the tubes have been quenched and tempered in their

entity;

b} where quenched and tempered starting products are

used, proof as specified in subclause 5.1.8 is furnished.

5.2.13 Only "“normalized tubes” or ‘quenched and

tempered tubes” referred to under item a) of subclauses
5.2.1.1.1,5.2.1.1.2 and 5.2.1.1.3, are suitable for use in
pressure vessel construction (see for example AD-Merk-

biatt W10).

522 ee

H the surfaces of the tubes are to be provided

a} the tubes have been normalized in their entity;
b} where normalized starting products are used, proof
as specified in subclause 5.1.8 is furnished.

5.2.1.2 The tubes supplied shall be considered quenched
and tempered if,

1} When sequential castings are supplied, as is possible
with continuously cast tubes, the term “cast”” should
be read as “casting unit’’.

with an anti-corrosive agent with a limited life, this shall
be agreed at the time of ordering.

5.3 Chemical compdsition
5.3.1 Cast analysis

The chemical composition of the steels determined in

the cast analysis 1) shall be as specified in table 1. Slight
deviations from these values are permitted after consul-
tation of, and agreement by the purchaser provided that

9N
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Table 4. Requirements relating to the impact energy in the impact test on ISO V-notch test pieces 1), 2)

Location Mini alues of impact ener
Steel grade wall of test inimum v e p ay,
i ieces ' )
Mate- thickness rglativg at test temperature, in °C
Symbol rial 8 to tube
number mm axis -1961-120]-110|-100| -90 | - B0 | -50 | -40| -20 | + 20

TISt35 N | 1.0356 5210 | Loagtuginal 40 | 45 | 55
TISt35 V 1.0356 5% 25 Longitudinal 40 45 50 60
Transverse 5) 27 30 35 40
25 <5540 L ongitudinal 40 45 55
Transverse 8) 27 30 35

1t MnNi 5 3| 1.6212 SZ40 | Longitudinal 40 45 50 55 70

13 MnNi 6 3| 1.6217 Transverse 5) 27 30 35 40 45

10 NI 14 1.5637 §E 25 Longitudingl 40 45 50 55 55 60 65

Transverse 5) 27 30 35 40 40 45 45

25 < 5= 40 Lengitudinal 40 45 50 50 55 65

Transverse 5) 27 30 30 35 40 45

12 Ni 19 1.5680 sE25 Longitudinel 40 45 50 55 65 65 65 70 70
Transverse 5 27 30 30 35 45 45 45 50 50

25 <3 =40 Longitudinal 40 45 50 60 65 65 65 70

Transverse 5) 27 30 30 40 45 45 45 50

XB8Ni9 1.5662 5= 40 Longitudinal 40 50 50 60 60 70 70 70 7C 70
Transverse ¥} | 27 35 35 40 | 40 50 50 50 50 50

) #8 The values for tubes with wal! thicknesses exceeding 40 mm, with the exception of steels TTSt35N and
TTS135V, shall be agreed at the time of ordering.

2) The impact energy values shall each be determined for the lowest test temperature stated for the steel grade con-
cerned; the values of impact energy at higher test temperatures shall be considered to have been demonstrated
by the same determination.

3) Average vatue from three test pieces, only one individual value may fal! short of the. specified -minimum value
by a maximum of 30% (see also subclause 6.4.2).

%) The values given in subclause 6.5.2 shall apply for wall thicknesses less than 10 mm.

%) These values shall also apply when testing the impact energy in the centre of the weld of fusion welded tubes
with a wall thickness exceeding 10 mm. e
®® 7o be determined on the parent metal only by agreement.

Table 5. Types of length and permissible deviations in length

Permissible deviations in fength,
Type of length for outsli':i:]d"i]e;meters
up 1o 500 over 500
Manufacturing tength 1} '} - 1)
S;;ecified tength + 500 + 500
uptotm + 10 + 25
0 0
Exact tengths overEmuptol12m + 15 + 50
0 [}
over 12 m By agreement. By agreement,

"} The products are supplied in the manufacturing lengths occurring in production.

® The lengths differ according to the diameter, wall thick ness and manufacturer's works and shall be agreed at
the time of ordering.
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the mechanical and technological properties of the
tubes conform to this standard and weldability is not
impaired.

5.3.2  Product analysis

When testing the finished tube, the permissible deviations

shown in table 2, referring to the values specified in
tabie 1, shall apply.

5.4 Mechanicatl properties

5.4.1 The yield stress, tensile strength and elongation
after fracture determined for the parent metal of the

tubes shall conform to the values specified in table 3.
These shall apply for tubes in the as delivered condition
specified in subclause 5.2.1 and for the test conditions

described in clause 6,

The minimum values of yield stress and tensile strength
given in table 3 shall also apply for the weld.

5.4.2 Table 4 gives minimum values for the impact
energy determined on ISO V-notch test pieces used to
characterize the strength at low temperatures (see also
footnote 2 to table 4). These values shall apply to the
parent metal and to fusion welded tubes when testing
the impact energy in the centre of the weld, for wall
thicknesses exceeding 10 mm.

5.4.3 The values shown in tables 3 and 4 shall also apply
after any stress relieving for the further processing of the
tubes as long as this is carried out in accordance with the
data given in table 9. The total maximum holding time
for multiple annealing shall be 150 minutes. An attempt
should be made to keep to the lower limit of the temper-
ature range where the helding time exceeds 90 minutes.

5.5 Technological properties

The tubes can be cold and hot formed (see table 9},
They shall comply with the requirements to be verified
in the technological tests specified in subclauses 6.5.3,
and 6.5.4 and 6.5.5 as appropriate.

5.6 Weid?biiity .

5.6.1 Tubes made from the’steel grades complying with
this standard are weldable, if the generally recognized
rules of the art are observed.

5.6.2 According to DIN 8528 Part 1 however, weld-
ability is dependent not only on the steel grade but also
on the conditions during welding, on the design and the
operating conditions of the structural compeonent.

®® |t may be agreed at the time of ordering to restrict
the residual magnetism of steels 12 Ni 19 and X 8 Ni9
when supplied (see DVS-Merkb/ater 1501).

5.7 Appearance of surface and weld
5.7.1 The tubes shall have a smooth outside and inside
surface consistent with the manufacturing process used.

5.7.2 Slight irregularities in the surface resulting from
the manufacturing process, such as raised or depressed
areas or shallow grooves are permitted as fong as the
remaining wall thickness fulfils the requirements speci-
fied in subclause 5.10.2.3 and the function of the tubes
is not impaired (see also subclause 8.1).

5.7.3 Proper removal of surface defects using appro-
priate means {e.g. by grinding) is permitted as long as

the remaining wall thickness fulfils the requirements of
subclause 5.10.2.3. Stopping of surface defects is not
permitted.

ee The tubes supplied may also have a particular sur-
face condition (e.g. descaled), which has to be agreed

upon at the time of ordering.

5.8 Leak tightness
The tubes shall remain leaktight when tested as specified
in subclause 6.5.7.

5.9 Non-destructive testing

The specifications given in the following test sheets are
10 be observed when carrying out the non-destructive
tests described in subelauses 6.5.8 or 6.5.9,

Test Testing and requirements

class Pressure welded tubes Fusion welded tubes

1 As in Stahl-Eisen- As in Stahl-Eisen-
Prifblatt *) 1917, Priifblatt ) 1916
tast class B

2 As in Stahl-Eisen- As in Stah/-Eisen-

Priifblatt "} 1915 Priifblarr ”) 1916

or equivalent method

5.10 Dimensions, masses per unit length
and permissible deviations
5.10.1 Dimensions
DIN 2458 shall apply for the cutside diameter and wall
thickness of tubes.
Tabte 5 shal! apply for the types of tube length.

5.10.2 Permissible dimensional deviations

£.10.2.1 The information given in table 6 (see sub-
clause 6.5.12) shall apply for the permissibie deviations
in outside diameter d,.

ee For the tube ends, the lower permissible deviations
in diameter given in table 6 may also be agreed.

5.10.2.2 The permissible minus deviation may, however,
be slightly exceeded for a maximum tube length of 1 m
at points where the surface of the tube has been repaired
mechanically, for instance, because of defects found in
non-destructive testing, as long as the conditions speci-
fied in subclause 5.10.2.3 are observed.

5.10.2.3 The permissible deviations in wall thickness s

are:
+ 0,30 mm,

- .
fors =3mm: —0,25 mm-

for s over 3mm

2 1)
up to and including 10mm: +0,452) mm,

— 0,35 mm;
fors > 10mm: — 0,50 mm, the upper limit
being given by the permis-
sible deviziion in mass.
At isolated points, the minimum wall thickness resuiting

from the permissible undersize for the wail thickness may
additionally fali short by 5% of the wali thickness, but

*} Iron and steel test sheet
2} The upper timit for tubes made from neavy plate is
given by the permissible deviation in mass.
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Table 6. Permissible deviations in outside diameter and from circularity

Outside diameter

Permissible deviation in diameter

Permissible deviations

{valuesupto * 0,5 mm
are permitted in all cases).

d, Tube barrel and tub " #® At tube ends, subject of tube barrel
mm ube barrel anc tube ends 1o particular agreement 1) from circularity 2)
d, < 200 +1%d,; + 0,5% dy; Within the permissible

{values up 10 £ 0,3 mm deviation in diameter

are permitted in all cases).

200 = d, < 1000 +(0,5%d, + 1 mm)3

200 = 4, < 325: 2%,
+ 1,0 mm;
(this value is not
325 = d, < 1000: always certain for
+ 1,6 mm*4), d

= exceeding 100)
s

1000 = d, + 6 mm3)

By agreement 4).

1y QOver a length of about 100 mm from the tube ends.
2y See subclause 5.10.3.1.

wall thickness is to be taken into account.

3) e Subject to agreermnent at the time of ordering, in the case of tubes with outside dizameters exceeding 500 mm,
the permissible deviation may also be referred to the inside diameter, in which case the permissible deviation in’

%) e® Subject to agreement at the time of ordering, the permissible deviation may also be referred to the inside
diameter, in which case the permissible deviation in wall thickness is to be taken into account.

only for lengths not greater than twice the outside
diameter of the tube or 300 mm, whichever is the lower.
This means locally limited areas which, for example,
can occur as a resuift of removal of defects by grinding
{see subclause 5.10.4 for the permitted weld reinforce-
ment).

Misaligned edges in pressure welded tubes, where the
reduction in cross section exceeds the permissibie under-
size of wall thickness, are not permitted.

5.10.2.4 ®e® |In special cases, by agreement at the time
of ordering, tubes may be supplied in accordance with
these technical delivery conditions with the permissibie
deviations in outside diameter and wall thickness as speci-
fied in DIN 2393 Part 1, DIN 2394 Part 1 or DIN 28 181,

5.10.2.5 The permissible deviations in length are given
in table b.

5.10.3 Permissible deviations of form
5.10.3.1 Circularity
The tubes shall be as circular as possible. The permissibie
deviations from circularity are specified in table 6.
The out-of-roundness R {see subclause 6.5.13) shall be
determined using the following formula:
du miy T du niin
R=200. —— 27 int%,
di man *+ damm
where

dy max is the greatest outside diameter measured,
d, min
5.10.3.2 Straightness

The tubes shatl be straight to the eye,

®® Particular requirements regarding straightness may
be agreed.

is the smallest outside diameter measured.

5.10.4 Permissible weld reinforcement

The weld reinforcement Aa shall not exceed the follow-
Ing vaiues, as a function of the wall thickness s:

94

a) for fusion welded tubes:
for s E_B mm, Ae = 2,5 mm;
for s over 8mmup to
and including 14 mm, 4a = 3,0mm;
for s over 14 mm up to
and including 40 mm, Aa £4,0 mm;

b) for electric pressure welded tubes, in the case of in-
side diameters not smaller than 20 mm, the weld
reinforcement Aa on the inside shall not exceed
0,3 mm.

5.10.5 Finish of tube ends
The tube ends shall be cut perpendicular to the tube
axis and shall be free from burr,

®® Subject to agreement, the tubes may be supplied
with the joint faces prepared. In this case, the form of
joint faces shall be specified.

5.10.6 Masses per unit length
and permissible deviations

The values of masses per unit length of tubes are speci-
fied in DIN 2458. The following deviations from these
values are permitted:

: 1; % for a single tube;

* 19 % for a batch of tubes not less than 10t by mass.

6 Testing and documents on materials testing

6.1 General
Tubes complying with this standard shall be supplied
with one of the following documents on materials testing
as specified in DIN 50 049:
— document DING0049 - 3.1 A

{inspection certificate A};
— document DIN 50049 - 3.1 B

(inspection certificate B);
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Table 7. Summary of tha scape of test programme and documents on materials testing
{See figure 1 for sampling points and location of test pieces; see subclause 6.3.1 for batch size.)

Testing Scope of test programme
(test ctasses 1 and 2} Responsible Type of document
for carrying on materials
Fusion Pressure out the tests testing
No Type of test Subclause welded tubes welded tubes
1 | Cast analysis 5.31 Per cast or casting unit Manufacturer DIN 50 049 - 2.2}
2 | Tensile test 6.4.1 On two sample tubes from the By agreement. DIN 50 049 - 3.1A
; 6.5.1 two first batches: from each or
further batch or from supplies DIN 50049 - 3.1B
of not more than 10 tubes, one or
test piece from the parent metal DIN 50 049 - 3.1C"
for outside diameters & 500 mm,
plus one test piece transverse to
the weld for outside diameters
> 500 mm.
For strip joining welds of fusion
welded tubes, one test piece from
one sample tube per batch.
3 | Impact test 6.4.2 At one end of sample tube speci- | By agreement. DIN 50049 - 3.1A
652 fied above (No.2) for wall or
thicknesses & 5 mm, one set of DIN 50049 - 3.18
3 test pieces taken from the par- or
ent metal; one additional set of DIN 50049 - 3.1C
¥ 3 test pieces taken transverse to
the weld from fusion welded
tubes with wal!l thicknesses
> Bmm, if it is possible to take
a test piece at least 5 mm inwidth,
not requiring straightening.
4 | Flattening test 643 At one end of By agreement. DIN 50049 - 3.1A
or drift expanding 6.5.3 sample tube speci- or
test 6.4.4 fied abave (No.2), DIN 50049 - 3.1B
654 2 test pieces for or
the fiattening test | DIN 50048 ~ 3.1C
or ong test piece
Y for the drift
A expanding test.
5 | Bend test 6.4.5 At one end of By agreement. DIN 50049 - 3.1A
6.5.5 sample tube speci- or
fied above (no. 2), DIN 50049 - 3.1B
2 test pieces. or
DIN 50049 - 3.1C
6 | Leak tightness test 6.3.6.1 All tubes Manufacturer DIN 50 049 - 2.1 1)
6.5.7 ’
7 | Inspection 658 Ali tubes By agreement. DIN 50049 - 3.1A
of surface i or
DIN 50049 - 3.1B
or
DIN 50 049 - 3.1C
8 | Materials 6.3.6.2 All altoy tubes Manufacturer DIN 50 048 ~ 2.1 1)
identity test '
8 | Non-destructive 659 Al tubes Manufacturer - DIN 50 049 - 3.18
testing
of weld
) This certificate may also be included in the next higher stage of document.
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Scope of test programme

Testing (test classes 1 and 2) Responsible Type of document
for carrying on materials
- Fusion Pressure out the tests testing
No. Type of test Subclause
P welded tubes welded tubes
10 | Non-destructive 6.5.10 All test class 2 tubes Manufacturer DIN 50 048 -~ 3.18
1esting
of parent metal
11} Check 6.5.11 All tubes By agreement. DIN 50 049 - 3.1A
on dimensions o or
6513 CIN 50 049 - 3.1B
or
DIN 50 049 ~ 3.1C
12 | Product 6.4.6 By agreement. Manufacturer DIN 50042 - 3.1B
analysis 2) 6.5.6

2} The product analysis shal! only be carried out if so agreed between the manufacturer and the purchaser,

— document DIN 50049 —~3.1C
{inspection certificate C}. ‘
® The type of document required and the test house
where acceptance inspection is to be carried out by
a third party shall be specified in the order.

6.2 Test site

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

6.3 Scope of test programme

6.3.1 The tubes shall be inspected by batches. Table 7
gives a synopsis of the scope of the test programme in
each case.

For the purposes of testing, the tubes shall be divided
up by steel grade, test class and dimensions and, if pos-
sible, also by casts, as a function of the outside diam-
eter d,, into batches each comprising the following
numbers of tubes;

for d, = 500 mm, 100 tubes;
for dg > 500 mm, 50 tubes.

Remainders of up to 50 % of the batch quantity con-
cerned may be distributed uniformly across the batches.
Remainders of more than 50% and supplies of more
than 10 tubes but not exceeding 50 tubes count as one
complete batch.

If heat treatment is not carried out cantinuously, totals
of up to 10 tubes with outside diameters d, exceeding
500 mm count as one batch,

Testing of welds used for joining lengths of strip in the
‘case of spirally welded tubes shall be carried out on
batches of 50 tubes.

6.3.2 Two sample tubes shall be taken at the inspector's
discretion from each 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 sub-
clauses §.5.1 to 6.5.5; sampling shall ensure that every
cast is represented,
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6.3.3 One sample tube shall be taken where supplies
or batches are 10 tubes or less.

6.3.4 The following tesis shall be carried out on the
sample tubes: -
— tensile test on the parent metal;

— additional tensile test transverse to the weld in the
case of tubes exceeding 500 mm outside diameter;

— impact test on the parent metal in the case of wall
thicknesses not smaHler than 5 mm;

— additional impact test in the centre of the weld of
fusion welded tubes with a wall thickness exceeding
& mm, if it is possible to take a test piece at least 5 mm
in width, not requiring straightening;

— flattening test on pressure welded tubes (if the weld
is not recognizable, the drift expanding test shall be
carried out instead):

— bend test on fusion welded tubes.

6.3.5 e |fit has been agreed at the time of ordering
to verify the chemical composition {product analysis),
this analysis shal! be carried out on one tube per cast.

6.3.6 Furthermore,

6.3.6.1 all tubes shall be tested by the manufacturer’s
works for leak tightness, normally by means of a hydraulic
test (see subclause 6.5.7). |f, under the test conditions
specified in subclause 6.5.7 (test pressure, 80 bar} a load
limit of 0,7 X R.y {equivalent 1o a safety factor of
about 1,5 against the yield stress) is not exceeded, then,
at the manufacturer’s discretion, instead of the hydraulic
test a suitable non-destructive test method may be used
for testing the leak tightness (for example an eddy current
test as specified in Stah/-Eisen-Prifblatt 1925).

6.3.6.2 all tubes made from alloy steels shall be sub-
jected to a materials identity test by the manufacturer’s
works;

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

6.3.6.4 the tubes shall be inspected for their accuracy
to size and permissible deviations as specified in sub-
clause 5.10;



# 427 o1

5:43PM;

01-12-10;

Page 10 DIN 17174

‘ot| 0§ N1Q W paijoads se adard 153 Bujuanieyy

*{1L"p9 asneioqns aas) agaid 1se) a|isusl = 2 ‘g1 1 0§ N1Q Ul paijioads se ‘yoes sadald 1531 UNOU-A OS) € 40 188
‘| Lied |Z| 0G NIG Y paiyioads se aaaid 3581 puaq

]
(18
[+

A
8

" 2ADQE UOLIBIISO] | AL U]

sasald 158] [0 uoneso| pue stulod buydwes | amnbi4

(Zropuef

o1

"9 pue £ b g Sasnejagns os|e 385 {g
-(t"$Q asnejoqns 2as) isa) Guluaitery syl 10y pasn sesaid 153} OMI Y1 4O pealsul uadel aq |{eys 158} Buipuedxa 131p ay) 10} soad 1501 a0 "3|qezIuboda 10U 51 Plam Bl 4 (g
) TP a pue | 7| Tpg sesneqns #3g (g
‘(2'b'0 9sNejIgNs 935) LULL G UBL] $53] 10U 58558USIIYL [|eM 0L (z
€' $9SNE[2qNS 295} WY G BuIpaaaxa sassaudIN] ||em 107 (3

Z o0s <
(i)
gxZ
00§ =
piam jeadg plam |euipniibuon wurul
saqnl pap|am aINssald ‘ialeulep
$3(N} Pap(aMm UOIsSN apIsing

97



01—-12-10; 5:43PM;

# 437

6.3.6.5 during the process of manufaciure, non-destruc-
tive testing shall be carried out on the welded joints of
all tubes;

6.3.6.6 in the case of test class 2 tubes, non-destructive
testing shall not only be carried out on the welded joint
but also on the parent metal (see subclause 6.5,10),

6.4 Sampling and sample preparation

The information given in figure 1 shall apply for the
sampling points and the test piece location.

6.4.1 Tensile test

6.4.1.1 In the case of tubes with outside diameters not
greater than 500 mm, one strip test piece (see DIN 50 140)
shall be taken from the parent metal of the sample tube,
longitudinal to the tube axis and offset from the weld by
about 90°. The test piece shall not be heat treated and
not straightened within the gauge tength. At the manu-
facturer’s discretion, tubes may also be subjected to the
tensile test in full {see DIN 50 140).

6.4.1.2 Where the tubes have cutside diameters not less
than 200 mm, round or flat test pieces worked on ail
sides {see DIN 50 125) may be taken for the tensile test
transverse to the tube axis, if the tube dimensions permit
this without straightening.

6.4.1.3 In the case of tubes with outside diameters
greater than 500 mm, a flat test piece as illustrated in
figure 1 of DIN 50 120 Part 1 {September 1975 edition)
or in figure 2 of DIN 50 120 Part 2 (August 1978 edition}
shall be taken transverse 1o the weld, with the weld in
the middie, and one flat test piece {see DIN 50 125) trans-
verse to the tube axis and offset from the weld by about
90°.

6.4.1.4 Normally, short proportional test pieces shall
be taken for the tensile test on the parent metal.

In the case of test pieces which are not to be worked on
all sides it is permitted to remove local irregularities but
the rolling skin shall be retained at the thinnest area.

For the strip joining welds in the case of spirally welded
tubes, the same specifications shall apply as for the other
welds.

6.4.2 Impact test

For the purposes of the impact test carried out on the
parent metal, a set of three ISO V-notch test pieces

shall be taken from the sample tube transverse to the
tube axis.

®¢& Test pieces shall only be taken transverse to the tube
axis if agreed at the time of ordering, where the dimen-
sions of the tube permit 10 mm wide test pieces 1o be
taken without straightening.

If the wall thickness is not adequate for 1SO V-notch
test pieces, test pieces shall only be taken where wall
thicknesses are not less than 5 mm if the width measured
in the direction of the notch axis is at least 5 mm, but
the remaining dimensions correspond to those of the
normal V-noich test piece (see also subclause 6.5.2),

In the case of tubes the wall thickness of which exceeds
30 mm, the centre line of the test pieces shall have

a distance from the external surface equal to one quarter
of the wall thickness or shall be positioned as close as
possible to this location.

o8
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For the purposes of the impact test carried out in the
centre of the weld, a set of three ISQ V-notch test pieces
shall be taken from the sample tube transverse 1o the weid.
The test pieces shall be taken and prepared in such a way
that the axis of the notch is perpendicular to the tube
surface, In the case of test pieces taken from the weld,

the axis of the notch is to lie in the middie of the weld.

6.4.3 Flattening test

For the flattening test in the case of pressure welded
tubes, two test pieces shall be taken from one end of the
sample tube. The relevant specifications in DIN 50 136
shall be observed for sampling.

6.4.4 Drift expanding test

For the drift expanding test in the case of pressure welded -
tubes, one test piece shall be taken from one end of the
sample tube. The relevant specifications in DIN 50 135

shall be observed for sampling.

6.4.5 Bend test

For the bend test in the case of fusion welded tubes, two
test pieces shall be taken from one end of the sample
tube transverse to the weld and with the weld in the
centre. The relevant specifications in DIN 5G 121 Part 1
shall be observed for sampling. Before the test, the test
pieces may be aged for six hours at 250 °C to remove
the hydrogen.

6.4.6 Chemical composition

For checking the chemical compoesition by a product
analysis on the finished tube, or, at the manufacturer’s
discretion, on the starting product (sheet or strip),
sample chips shall be taken at points uniformly distri-
buted cver the entire wall thickness of the product;

a similar procedure shall be used for spectral analyses.
In general, Stahl-Eisen-Prifblatt 1805 shall apply for
sampling.

6.5 Test procedure

6.5.1 The tensile test on the parent metal shall be
carried out as specified in DIN 50 140 or DIN 50 145.
The tensile test transverse to the weld shall be carried

out on test pieces as shown in figure 1 of DIN 50 120
Part 1{September 1975 edition) or figure 2 of DIN 50 120
Part 2 {August 1978 edition).

6.5.2 The impact test shall be carried out as described
in DIN 50115,

The impact energy shall always be determined at the
lowest test temperature specified for the steel grade and
wall thickness in table 4.

The minimum vatues specified in table 4 shall apply for
the average of three test pieces, and only one individual
value may fall short of this specified minimum value by

-not more than 30%.

Where the width of test pieces is not equal t¢ 10 mm
{see subclause 6.4.2), the impact energy measured A,
shall be stated along with the test piece cross section S,
It can be converted to the impact energy A, {in J) using
the formula
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Table 8. Minimum expansion in the drift axpanding test

Expansion for a ratio of
Steel grade inside diameter {dj) to outside diameter (d,)
=08 >08
Symbol Material number o

TISt35N 1.0356 10 12

TIStasyv 1.0356 10 12

11 MnNi 5 3 1.6212 10 12

13 MnNi 6 3 1.6217 8 10

10 Ni 14 1.5637 6 8

12 NI 19 1.5680 6 8

X8Ni9o 1.5662 8 B
where cracks at the edge of the test piece or to local defects
Sp is the cross section of the test piece under the notch, in the weld, e.g. pores or small inclusions, provided they

in mm2, do not affect the behaviour of the test pieces under

6.5.3 The flattening test on pressure welded tubes shall
be carried out as specified in DIN 50 136, even in cases
where the outside diamiter exceeds 400 mm. One test
piece shatl be tested with the weld in the 12 o’clock posi-
tion, and the other with the weld in the 3 o’clock posi-
tion. The test pieces or tube ends shall be flattened until
a specified distance between platens H is reached.
The following formula shall apply for the distance be-
tween platens H, in mm:

1+¢c-s

¢+ s/dy .
The distance between ptatens H shall be reached without
the weld opening and without cracks or breaks occurring
in the material outside the weld.
In the equation \
s is the wall thickness, in mmp,
d, is the outside diameter, in mm;
¢ is a constant having the following value:
0,09 for steel grades TTSt35N and TTSt35V,;
0,07 for steet grades 11 MnNi5 3, 13MnNi 63 and
10Ni 14,
0,06 for steel grades 12 Ni19 and X 8 Ni 9.

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 drift expanding test on pressure welded
tubes shall be carried out as specified in DIN 50 135
to the expansions specified in table 8.

6.5.5 The bend test on fusion welded tubes shall be
carried out as specified in DIN 50 121 Part 1 (January
1978 edition), figures 7 and 9, using mandrels the diam-
eters of which are specified in table 3 of the aforemen-
tioned standard. The bend angle shall not exceed 180°,
One test piece shall be tested with the outside of the
tube in the tension zone and the other with the inside
of the tube in tension zone, the weld being at the centre
of the test piece. No objection shall be raised to smatl

bending.

6.5.6 The chemical composition shall be determined id
accordance with the methods specified by the Chemists’
Committee of the Verein Deutscher Eisenhiittenleute
(Society of German Ferrous Metallurgy Engineers} {see
the "*Standards and other documents referred to”’ clause).

6.5.7 For the hydraulic test (see also subclause 6.3.6.1)
as specified in DIN 50 104, the test pressure shall be
80bar.

6.5.7.1 ®® A higher test pressure may be agreed.

6.5.7.2 1n no case however shall the safety margin with
respect to the yield stress go below 1,1 (DIN 2413, June
1972 edition, subclause 4.6, Y’ = 0,9 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.

6.5.7.3 The test pressure shall be maintained for at
least ten seconds.

6.5.8 The appearance of the tubes shall be examined

visually under appropriate lighting conditions by an

inspector having normal vision.

Note. Subject to agreement between manufacturer and
purchaser, another suitable method of test may
also be used instead of the visual examination.

6.5.2 The non-destructive testing of the weld of pressure
welded tubes shall be carried out as specified in Stah/-
Eisen-Prifblatt 1817, test class B. Non-destructive testing
of fusion welded tubes shall be carried out as specified in
Stahl-Eisen-Prifblatt 1516.

6.5.10 The non-destructive testing of test class 2 pres-
sure welded tubes shall be carried out using the ultra-
sonic method specified in Stah/-Eisen-Prifblatt 1915,

or an equivalent test method.

The parent metal of test class 2 fusion welded tubes shall
be tested as specified in Stah/-Eisen-Priifblatt 1916.
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Non-destructive testing shall be carried out by the
manufacturer,

#® Subject to prior agreement, the purchaser or a quaii-
fied inspector acting on his behalf may ba present at the
inspection.

6.5.11 The wall thicknesses shall be measured at the
ends of the tube using suitable measuring instruments.

6.5.12 The diamaeter shall be measured using suitable
measuring instruments as a two-point measurement or
measuremnent of circumference. In the case of tubes
with outside diameters greater than 500 mm, only the
measurement of circumference shall be used.

6.5.13 For determining the circularity, a two-point
measurement in one cross-sectional ptane shall be made.

6.6 Retests

6.6.1 Tubes not satisfying the requirements when
tested as specified in subclauses 6.5.7 to0 6.5.13 (leak
tightness test, visual examination, non-destructive testing,
check on dimensiens) shall be rejected.

The manufacturer’s works shall have the right to take
suitable measures to correct defects or deviations found
in these tests and to present these tubes for renewed
acceptance inspection.

6.6.2 If one of the sample tubes fails the acceptance
inspection including tensile test, impact test, flattening
test or drift expandmg&est and bend test specified in
subclauses 8.5.1 to 6.5.5, the manufacturer is justified
in repeating the test giving unsatisfactory results on the
same tube with twice the number of test pieces. Al} test
pieces shall satisfy the requirements. If the requirements
are still not satisfied in the new tests, the tube shall be
rejected.

Two further tubes shall be taken from the batch con-
cerned in place of the rejected sample tube and shall be
submitted to the tests specified in subclauses 6.5.1
10 6.5.5.

I one of the requirements is still not fulfilled, the
entire bat¢h shall be considered not to comply with the
standard. However, individual testing may be agreed
between the parties concerned.

1 the unsatisfactory result of testing can be improved
by means of heat treatment or other suitable measures,
the supplier shalt be given the opportunity to present
a batch which was rejected for renewed acceptance
inspection. |f the test pieces continue to fail to satisfy
the reguirements, 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 Documents on materials testing

6.7.1 Dapending on the agreement made at the time
of ordering (see subclause 6.1), either document
DINB0049 —3.1 A linspection certificate A),
DIN50043-3,1B (inspection certificate B) or
DIN 50048 —3.1 C {inspection certificate C) shall be
issued for tubes complying with this standard.

The type and scope of the tests, the responsibility for
carrying out the tests and the type of documentation
covering the tests are shown in table 7.

in each case, the technical rule agreed at the time of
ordering shall be specified.

6.7.2 The documents shall state the marking of the
tubes as specified in clause 7.

7 Marking

7.1 Every tube supplied in accordance with this stand-
ard shall be clearly and durably marked at one end, as
follows:

— manufacturer's mark;

— symbol identifying the steel grade; where applicable
an appended symbol G indicating that the welded
joint of the tube has been reannealed;

— an appended symbol W indicating that the tube has
been welded;

— appended symbol indicating test class (1 or 2)

— inspector’s mark;

— inspector’s mark indicating that test class 2 tubes have
been tested non-destructively;

— tube number, number of tube under test or an equi-
valent identification number, e.g. number of test
batch; :

— ®® subject to agreement, tubes with outside diam-
eters not less than 159 mm may be marked by the
number of the cast.

7.2 Marking shall generally be applied by stamping.

A different marking method (e.q. labelling the bundle of
tubes) is alsc permitted for tubes with small outside
diameters and/or small watl thicknesses.

8 Complaints

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

8.2 It is normal and practical for the purchaser to give
the supplier the oppertunity to judge whether the
complaints are justified, if possible by submitting the
tube objected to or samples of the tubes supplied.

101



01—-12-10; H:43PM; ; # 47/ o1
.. 8 - : LI N 4 2 - LI

DIN 17174 Page 15

Standards and other documents referred to

DIN 2393 Part1 Welded precision steel tubes; dimensions
DIN 2394 Part 1 Welded and sized precision steel tubes; dimensions

"DIN 2413 Steel pipes; calculation of wall thickness with regard to internal pressure

DIN 2458 Welded steel tubes; dimensions, masses per unit length

DIN 8528 Part 1 Weldability; metallic materials; concepts

DIN 17178 {at present at the stage of draft) Welded circular fine grain steel tubes subject to special reqguire-
ments; technical delivery conditions

DIN 17 457 (at present at the stage of draft) Welded circular stainless austenitic steel tubes subject to special
requirernents; technical delivery conditions

DIN 28 181 (at present at the stage of draft) Welded steel tubes for tubular heat exchangers

DIN 50049 Documents on materials testing

DIN 50 104 Internal pressure test on hollow products; leak tightness test up to a defined internal pressure;
general specifications

DINGO 115 Testing of metallic materials; impact test

DINBQ120Part 1 Testing of steel; tensile test on welded joints; fusion welded butt joints
DIN 50120 Part 2 Testing of steel; tensile test on welded joints; pressure welded butt joints
DIN 50121 Part 1 Testing of metallic materials; bend test on welded joints and welded claddings; fusion welded joints

DIN 50125 Testing of metallic materials; tensile test pleces; guidelines for their preparation
DIN 50135 Testing of metallic materials; drift expanding test on tubes

DIN 50136 Testing of metallic materials; flattening test on tubes

DIN 50 140 Testing of metallic materials; tensile test on tubes and strips from tubes

DIN 50145 Testing of metallic materials; tensile test

Stahl-Eisen-Priifblatt 1805 3) Probenahme und Probenvorbereitung fiir die Stiickanalyse bei Stihlen
(Sampling and sample preparation for the product analysis of steels)
Stahi-Eisen-Prisfblatt 1915 3) Ultraschallpriifung auf Lingsfehler von Rohren aus warmfesten Stihlen
(Ultrasonic testing of creep-resisting steel tubes for longitudinal defects)
Stahl-Eisen-Prifbiatt 1916 3) Zerstdrungsfreie Priifung schmelzgeschweisster Fernleitungsrohre fiir brennbare Flissigkeiten
und Gase
(Non-destructive testing of fusion welded pipes for pipetines conveying combustible liguids
] and gases)
Stahl-Eisen-Priifblatt 1917 3) Zerstérungsfreie Prifung elektrisch-pressgeschweisster Rohre aus ferritischen Stahlen
(Non-destructive testing of electrically pressure welded ferritic steg tubes)
Stahl-Eisen-Prifblart 1925 3) Elektromagnetische Prifung van Rehren zum Nachweis der Dichtheit
{Electromagnetic testing of tubes for leak tightness)
Handbuch fiir das Eisenhiittenlaboratorium 3} (Handbook for the ferrous metallurgy laboratory);
volume 2: Die Untersuchung der metallischen Werkstoffe
{Investigation of metallic materials}; Diisseldorf 1966;
volume 5 (supplement):
A 4.4 — Aufstellung empfohiener Schiedsverfahren
(List of recommended arbitration procedures);
B — Probenahmeverfahren (Sampling methods);
C — Analysenverfahren {Methods of analysis);
most recent edition in each case.
AD-Merkblatt W10 Werkstoffe fir tiefe Temperaturen, Eisenwerkstoffe

{Materials for use at low 1emperatures; ferrous materials);
{obtainable from Beuth Verlag GmbH, Berlin}.

DVS-Merkblatt 15601 Empfehlungen fiir das Schweissen der kaltzahen Nickelstahle 10 Ni 14, 12 Ni 19 und
X8Ni9
{Recommendations for welding nickel steels 10 Ni 14, 12 Ni 19 and X 8 Ni 9}
{obtainable from Deutscher Verlag fiir Schweisstechnik GmbH, Krefeld),

3) Obtainable from: Ver/ag Stahleisen mbH, Disseldorf.
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Explanatory notes

This first edition of a DIN Standard for welded circular tubes made from steels with low temperature toughness was
developed from Stahi-Eisen-Werkstoffblatt 680-70 Kaltzihe Stihie; Giitevorschriften (Steels with low temperature tough-
ness; quality specifications). Seamless tubes and sheet, strip, wide flats, profiles, bars and forgings made from steel with
low temperature toughness have been standardized in Standards DIN 17 173 and DIN 17 280 respectively which are being
published at the same time. By comparison with Stahl-Eisen-Werkstoffblatt 680-70, these standards omit the staintess
austenitic steels with low temperature toughness and aiso steels 26 CrMo 4, 14 Ni6 and 16 Ni 14, whilst steels 11 MnNi53
and 13MnNi6 3 have been included.

During the discussions on this standard, it was agreed that the lowest test temperatures for the impact test.specified in

table 4 may not, in any event, be equated with the Jowest application temperatures. It was also agreed that the consumers
should not experience any disadvantages in the application of the steels as a consequence of the transition from DVM
test pieces to 1SO V-notch test pieces; this is to be taken into consideration in the revision of AD-Merkb/att W10 Werk-
stoffe fir tiefe Temperaturen; Eisenwerkstoffe,

This standard is related to I1SO 2604/3 — 1975, “Steel products for pressure purposes; quality -requirements; electric
resistance and induction welded tubes”, published by the International Organization for Standardization. ISO 2604/3 —
1975 gives a, to some extent, comparable grade (steel TW 6} for TTSt35 only. There are no grades in DIN 17 174 corres-
ponding to the two other steel grades covered by 1SO 2604/3 — 1975 {TW10 and TW15).

International Patent Classification

F18L 9/02

B 23K 9/12
B 23 K 31/06
C 22C 38/08
G 01 N 3/08
G O1 N 3/48
G 0i N3/28
G 01 N 19/08 ‘?
G 01 N 27/82
G 01 N 29/04
G 01 M 3/00
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