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1 Field of application

1.1 This standard applies to welded circular tubes and
pipes (hereinafter briefly referred ta ag tubes) subject to
Special requirernents ang made from the austenitic stain-
less steels listed in tavle 1. These tubes are predominantiy
used in the construction of pressure vessels, chemical plant
and pipework,

generaliy have a chromium content of not less than 12 8 by
mass and a carbon content not exceeding 1,2 % by mass,

2.2 Test classes

Tubes comptlying with the requirements ofthis standard may
be supplied as test elass 1 or test class 2 tubes. Test class 2
tubes are distinguished from test Class 1 tubes by their hay-
ing been subjected to0 a mare extensive test programme.
® The selection of the test class is at the purchaser's dis- .
. cretion.

(Technical rules on bressure vessels), Merkbldtter der
Arbeitsgemeinschaft Druckbehiiter {Instruction sheets of
the Study aroup on pressure vassels),

2.3 Utilization of design stress

Tubes complying with the requirements of thig standard are
intended to be used on the basis ofa 100 % utilization of the T
1.2 This standard does not apply to general purpose Permissible design stress in the weld,

welded circular stainless steef tuheg (see DIN i7455).

3 Classification into grades

2 General
2.1 Concept

Steels which are particularly resistant to chemically agres-
sive agents are considered to be stainless steels: they

This standard covers tubes made from the stea| grades ligt-
ed in table 1,

® The seiection of the steel grade is at the purchaser’s
discretion.

Continued on pages 2 to 16
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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 dimensionat standard (e.g. DIN 2463
Part 1);

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

— number of the present standard (DIN 17457):

— symbol or material number for the steel grade (see
table 1);

— Symboi for the type of condition of the tube (see table 6).

Example: .
A welded tube conforming to this standard, with an
outside diameter of 80,3 mm and a wall thickness of
2mm as specified in DIN 2463 Part 3, made from
X5 CrNi 1810 stee! {material number 1.4301), in the
heat treated and pickied condition (k2), shall be
designated as follows:

Tube DIN 2463 —60,3 x 2
DIN 17457 — X 5 CrNi 1810 — k2
or Tube DIN 2463~ 60,3 x 2
DIN 17457 —1.4301 — k2

4.2 @ In addition to the standard designation as givenin
subclause 4.1, the purchaser shali always state in his order
the required quantity {e.g. the total length to be supplied),’
the test class, the type of length (see DIN 2463 Part 1), the |
length of the individual tube in the case pf specified lengths
and exact lengths, the iolerance ciass for diameterand wall i
thickness as specified in DIN 2463 Part 1,the type of docu-
ment on raterials testing as specified in DIN 50049 and, if .
required, also the relevant technical specification.

Example of an order:

1000 m tube DIN 2463 — 60,3 x 2
DIN 17457 ~ 1.4301 — k2
test class 1, in specified lengths of & m,
tolerance class D2, T3,
accompanied by document DIN 50 049 - 3.1B

4.3 @@ in addition to this, further details may be agreed
at the time of ordering, as described in the subclauses
marked with two dots. .

5 Requirements
5.1 - Manufacturing process

511 The process employed for making the steels used to
manufacture the tubes contforming 1o this standard is at the
manutacturer's discretion, uniess a special steelmaking
process has been specified at the time of ordering.

5.1.1.1 @® Ifs0agreed, the purchaser shail be informed
on the steefmaking process used.

5.1.2 " Tubes conforming 1o the requirements of this stand-
ard shall be manufactured from appropriately bent plate,
sheet or strip by fusion welding,with orwithout filter metal, at
fthelmanufacturer's discretion, in automated fabrication or
In singie-piece fabrication. The welds of automatically weld-
ed tube§ may be smoothed by appropriate methods,e.g. by
hammering or rolting as part of the manufacturing process.
Tub§§ with outside diameters not ex ceeding 168,3 mm may
" edditionally he brought to the required tube dimensions by

cold working (see lypes of condition 11 and 12 given in
table g),

5.1.3 The tubes shall be welded s0 as to ensure complets
00t penetration ang 80 that the tubes contform to the re-
quirements Spacified in this standard. The welding process
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shall be inspected to ensure that welds are properly carried
out (see subclause 6.5.12 forthe non-destructive testing of
the weld). Local repair of welds is permitted. The purchaser
may, oh one occasion only, request a document certifying
the suitability of the process employed for repairing welds,
as specified in subclause 5.1 4. Areas that are repaired shait
then be subjected to nen-destructive testing; in. addition,
the tube shall be tested for leak tightness.

51.4 @@ The purchaser may, on one occasion only,
request a document certifying compliance with the require-
ments specified in subclause 5.1.3. The details of this docu-
ment, in particular with regard to the test house, shall be
agreed between manufacturer and purchaser. This docu-
ment shall be considered valid only for the steel grades,
dimensional ranges, welding processes and filler metals o
which it refers.

§.2 As delivered condition

The tubes maybe suppliedin one ofthe conditions specified
in table  (see subclause 5.8). The guideline data given in
table 5 shall be taken into consideration where the condi-
tions specified in table 6 provide for heat treatment,

5.3 Chemical composition

5.3.1 Cast analysis

The chemical composition of the steels determined in the
cast analysis ') shall be as specified in table 1. Slight devi-
ations from these values are permitted subject to agree-
ment with the purchaser or his representative if the mecha-
nical properties, weldability and corrosion resistance of the
steel conform to the requirernents specified in this standard.

5.3.2 Product analysis

When testing the chemical composition of the finished
product, the deviations shown in table 2 from the values
specified in table 1 are permitted.

5.4 Mechanical and technological properties

5.41 The0,2%and 1% proof stresses, the tensile strength,
the elongation after fracture and the impact energy deter-
mined for the tube material shall conform to the values spe-
cified in table 3, which apply for tubes in the as delivered
condition specified in subclause 5.2 and for the test condi-
tions specified in subclauses 6.4 and 6.5 of this standard.
The upperiimit vatue of tensile strength may be exceeded if
atensile test transverse to the weld (see subctause 6.3.1.2)
is carried out.

54.1.11 ®® The mechanical properties de not apply for

condition 10 described in tabie 6.1f required. these shall be
agreed at the time of ordering.

5.4.2 The values listed in table 4 shall apply for the elevat-
ed termperature 0,2 % and 1% proof stresses.

5.4.3 The tubes shall comply with the requirements to be
verified in the technologicel tests specified ih subclauses
654 to 657 :

5.4.4 Tubes made from sieel grades specified in this
standard are suitable for hot working,

5.4.5 Tubes made from the steel grades specified in this
standard are particularly suited for cold working (e.g. bend-
ing) in the “solution annealed and quenched” condition. It
should be noled that the corrosion resistance and the
mechanical and physical properties are changed by cold
working.

'} When sequential castings are supplied, as is possible in
the case of continuously cast tubes, the term “cast”
should be read as "casting unit”.
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Table2. Amounts by which the chemical composition in the product analysis may deviate
from the limit values specified for the cast analysis

Limit values specified for the Permissible
Eiement cast analysis as in table 1 deviations 1)
% by mass % by mass
Carbon (C) < 0,030 + 0,005
> 0,030 0,08 + 0,01
Silicon (Si) = 10 =+ 0,05
Manganese (Mn) = 20 + 0,04
Phosphorus (P} = 0,045 + 0,005
Sulfur (S8) = 0,030 + 0,005
Nitrogen (N} = 022 =+ 0,01
Chromium (Cr) =165 =200 +0,20
Melybdenum (Mo) = 20 = 50 + 0,10
Nickel (Ni} > 85 <100 +0,10
2100 =150 = 0,15
Niobium (Nb) =< 1,00 + 0,05
Titanium (Ti) = 080 +0,05

1) Hseveral product analyses are carried out fora single cast andif these elements show
contens for a single element outside the range specified for the cast analysis, this
content shall either exceed the permissible maximum content orbe belowthe permis-
sible minimum content, but not both at the same time for one cast.
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5.5 Weldabiiity
5.5.1 Tubes made from the stael grades specified in this standard are sultable far arc welding.

5.5.2 Accordbn_g to DIN B528Part 1 however,weldability is dependent not oniy on the grade of steel but also on the conditions
during welding, on the design and the operating conditions of the structural component.

5.5.3 Anyfillermetal required shall be selected on the basis of DIN 8556 Part 1 taking the intended application, the stress, the
welding process and other recommendations into consideration.

5.6 Further processing and heat treatment
See table 5 for guideline data on heat treatment in the fabrication of the tubes and on further processing,and alsofor guideline
data on hot working as part of further processing,

Table 5. Guideline data for the heat treatment during fabrication and furthes processing of tubes and guideline data for
hot working as part of further processing

Heat treatment during fabrication . . .
Steel grade and further processing of tubes Hot working during further processing
Material Solution annealing a hi T t
ateria temperature 1) uenching emperature .
Symbot number oe in oC Type of cooling
X5CrNi18 10 1.4307 '
X2CrNi1911 1.4306 1000 to 1080
X2CrNiN1B10 1.4311 e,
1

X&6CrNiTi18 10 1.4541
X&8CrNiNb 18 10 1.4550 ‘
X5CrNiMo 17122 1.4401 1020 to 1100 o
X2CrNiMo 17132 1.4404 )
XECrNiMoTi 17122 1.4571 Water, Air2) 1150 to 750 Air
X2CrNiMoN 17133 1.4429 1040 to 1120
X2CrNiMo 1814 3 -1.4435
X5CrNiMo 1713 3 1.4438 16200 1100
X2CrNiMoN 17135 14439 1040 to 1120
') When heat treatment forms part of further processing of the product, an attempt shall be made to achieve the lower

values of the range specified for solution annealing. If hot working has been carried out at a temperature of at least

850°C orif the product has been cold worked, the temperature of renewed solution annealing may be 20K Jess than the

lower limit for solution annealing,
2) If the cooling is sufficientty rapid.

5.7 Corrosion resistance

5.7.1 The corrosion resistance of tubes complying with this standard under the effect ofthe various corrosive stresses found
in use is not the subject of this standard as it cannot be covered by a requirement of general vaiidity.

5711 @@ ifnecessary,specific corrosion tests may be agreed at the time of ordering.The conditions and the evaluation of
the results of testing shall also be specified on this Qccasion,

5.7.2 The data givenin table 3 shall applyforthe resistance ofthe steels to intercrystailine corrosion when tested as specified ¢
in subctause 6.59.
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5.8 Type of condition, appearance of surface and weld

5.8.1

The tubes shall be supplied in one of the conditions listed in table 6.

® The selection of the type of condition is left to the manufacturer's discretion.

Table 6. Types of condition of tubes

Symbol Type of condition Surface finish 1)
doz) Tubes weided from surface finish ¢1 *} or c2*) plate, sheet or Metallically ciean.
strip, not pickled
aile) Tubes welded from surface finish c1 *) or €2*) plate, sheet or
strip, pickied
dz?) Tubes welded from surface finish o *) or €2 *} plate, sheet or . ,
strip, heat treated, pickled Metallically bright.
d32) Tubes welded from surface finish c1 *) or c2*) piate, sheet or
strip, bright heat treated
k02) Tubes weided from surface finish b *}, m*) or n*) plate, sheet Metallically clean, except that the weld is
or strip, not pickled substantially smoother than for type d{.
k12 Tubes weided from surface finish h™}, m*} or n*) plate, sheet
or strip, pickied
k2 2) Tubes welded from surface finish h *). m =} or n*) plate, sheet
or strip, heat freated, pickled Metaliically bright, except that the weld
: is substantially smoother than for
k32) Tubes welded from surface finish h *): m*} or n*} plate, sheet types d1 to d3.
or strip, bright heat treated
103) Tubes welded from surface finish h*), m *) or n*) plate, sheet
or strip, heat treated, pickled or bright heat treated, if appro-
priate, cold worked
1 Tubes welded from surface finish ¢t “he2*), h=), m*) orn*)
plate, sheet or strip, heat treated i appropriate, at least 20%
coid worked, heat treated, with re-crystallized weld metal,
pickled Metallically bright, weld almost
. . indistinguishable.
12 Tubes welded from surface finish cf *he2%), h"), m*orn*
plate, sheet or strip, heat treated if appropriate, at least 200
cold worked, bright heat treated, with re-crystallized weid
metal

o Ground+4) Ground metallically bright, type and degree
of grinding shall be agreed at the time of
ordering 5).

P Polished ¢} Polished metallically bright, type and
quaiity ot polishing shall be agreed at the
time of ordering ).

") See DIN 17440 or DIN 17 441.

') See also subciauses 5.8.2 and 5.8.3

?) A*g"is 10 be appended to the symbol for the type of condition of tubes having smoothed welds
{see subclause 5.1.2),

%) ®® The mechanical properties specified in table 3 do not apply for this type of condition.ifrequired, they shali be agreed
&t the time of ordering.

4} Conditions k1, k2, k3, 11 or |2 are usuelly used as the starling condition.

5) ® The order shali specify whether grinding or polishing is to be internal or external, or internat and external.
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5.8.2 The tubes shall have an Inside and outside surface
consistent with the manufacturing process used.

5.8.3 Slight irregularities in the surface rasulting from the
manufacturing process, such as raised or depressed areas
or shallow grooves are permitted, except for condition p
(polished),as long as the remaining wall thickness fulfils the
requirements spacified in subclause 5.11and the function of
the tubes is not impaired.

5.8.4 Properremoval of surface defects using appropriate
means (e.g. grinding) is permitted aslong as the remaining
wall thickness fulfils the requirements specified in sub-
clause 5.11.

5.8.5 At no point shail the thickness of the welded joint be
below the wall thickness of the tube, taking permissible
dimensional deviations into account.

5.8.6 The root reinforcement of automatically welded
tubes with nominal size not greater than 100 mm shall not
exceed 0,25 mm + 0,03 - 5. This may rdquire the weid to be
smoothed.

5.9 Leak tightness

The tubes shall remain leaktight when tested as specified in
subclause 6.5.10.

5.10 Non-destructive testing

5.10.t The requirements given in Stahl-Eisen-Priifbiatt
{iron and steel test sheet) 1914 are to be met in the non-
destructive test of the weld as specified in subclause 6.5.12.
5.10.2 ‘@ ® By agreement at the time of ordering, the
entire wall of test class 2 tubes may be subjected to a test,
€.g. as described in Stahi-Eisen-Priifbiatt 1914,

5.11 Dimensions, masses per unit length
and permissible deviations
DIN 2483 Part 1 shall apply for the dimensions and masses
per unit length of tubes and for permissible deviations.
® DIN 28181 shall apply for tubular heat exchangers. The

erder shall follow the pattern of the sample order given in
that standard.

5.12 Physical properties

Reference is made to volume 10 of the Stahleisen-Sonder-
berichte {Iron and stee! special reports) (see the “Standards
and otherdocuments referred to” clause) for guideline data
on the physical properties of the steels conforming to the
requirements of this standard.

6 Tests to be carried out and documents
on materials testing

6.1 General

The tubes supplied shall be accompanied by one of the
following documents on materiais testing as specified in
DIN 50048:

— document DIN 50049 —3.1 A (inspection certificate A);
— document DIN 50049 —-3.18 (inspection certificate B);
document DIN 50048 —3.1C {(inspection certificate A);
— document DIN 5004932 A {(inspection report A);
document DIN 50049 -3.2¢C (inspection report C).

@ The type of document required and the test hause 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. Pro-
duction shal! not be unduly disturbed when acceptance
inspection is carried out by experts who are not employees
of the manutacturer.
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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 test programme in each
case.

6.3.1.1 For the purposes of testing, the tubas shall be
divided up by steel grade, cast,test class dimensions and, if
possibie, by the type of heat control into batches compris-
ing 100 tubes. The tubes may be divided up by factory
lenghts.

Remainders of up to 50 tubes may be distributed uniformiy
across the batches. Quantities and remainders of more than
50 tubes and consignments of less than 50 tubes count as
one complete batch.

6.3.1.2 One tube (sample tube) shail be taken from each

batch for veritying the mechanical properties of test class 1

or 2 tubes. The following tests shall be carried out on this

sample tube:

— ltensile test atambient temperature on the parent metal.
in the case of fubes with outside diameter not less than
200 mmorawall thickness notless than 12 mm,which are
to be used for pressure vessel casings.testing shall cover
10% of the test batch;

— 1 additional tensile test at ambient temperature trans-
verse to the weld on tubes with outside diameter natless
than 200mm (see also subclause 5.4.1).in the case of
tubes with outside diameter not less than 200 mm or a
wall thickness not less than 12 mm, which are to be used
for pressure vessel casings,testing shall cover 10% ofthe
test batch;

~ tsetoftest piecestorimpact tests on the parent metalin
the case of tubes with a2 wall thickness not less than
20 mm.In the case oftubestobe usedfor pressure vessel
casings, testing shall cover 10% of the test batch;

— 1set of test piéces for impact tests in the centre of the
weld in the case of tubes with a wall thickness not less
than 12 mm. In the case of tubes to be used for pressure

- vessel casings, testing shall cover 10% of the test batch,

® Tubes to be used for pressure vesse! casings shall be
particularly specified in the order.

6.3.1.3 @® If a check of the elevated temperature 0,2 %

and 1% proof stresses has been agreed atthe time of order-"

ing.the test temperature and scape of test programrne shall
also be agreed.

6.3.1.4 Test class 1tubes

In the case of tubes with a wall thickness not exceeding
40mm, a flattening test, ring expanding test or ring tensile
test shall be carried out on two test pieces, one taken from
each end of the sample tube. At the manufacturer's dis-
cretion, a drift expanding test may be carried out in place of
the ring expanding test,

Asynopsis ofthe tests to be considered forthe relevanttube
dimensions is given in table 8.

6.3.1.5 Test class 2 tubes

6.3.1.5.1 In the case of tubes automatically welded fram
strip,with a wall thickness not exceeding 40 mm,aflattening
test, ring expanding test or ring tensile test shall be carried
out on test pieces taken from one end of each tube oreach
factory length (18 max.).in the case of tubes from single-
piece fabrication, the above test shall be carried out on test
pieces taken from both ends of each factory length (see
table 8). At the manufacturer's discretion, a drift expanding
test may be carried out in place of the ring expanding test,

6.3.1.5.2 In the case of tubes with wall thicknesses
exceeding 40 mm, a non-destructive test as described in
subclause 6.5.13 shall be carried out on both ends of each
tube, over a length of 25 mm.
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Table 7. Summary of scope test programme and documents on materials teating

(see figure 1 for sampling points and location of test pieces; s

ee subclause 6.3.1 for batch size)

Testing Scope of test programme Responsibility Type of document
for carrying out on materials testing
No. Type of test Asinsubclause|  Test class 1 [ Test class 2 the tests
1 | Cast analysis 531 Per cast or casting unit Manufacturer DIN 50049 —2.23)
2 | Tensile test 63.1.2 One sample tube per batch. One test By agreement. DIN 50048 —-3.14A
at ambient 64.1 piece from the parent metal, plus or DIN50049—3.1B
ternperature 6.5.1 one test piece transverse to the weid or DIN 50049 —3.1C
for tubes with outside diameters dy or DIN 50049 —32A
not less than 200 mm 2), or DIN 50049 —-32C
3 | tmpact test 6.3.1.2 For wall thicknesses > 20 mm, 1 set of By agreement. DIN50049—-314
64.2 3 individual test pieces taken from the or DIN 50048 —-3.1B
6.5.3 parent metal of each sample tube, plus or DIN50049—-3.1¢C
1set transverse to the weld for wall or DIN5004G — 3.2 A
thicknesses > 12 mm3). or DINS0O48 —32C
4 | Flattening test, 6314 For wall thicknesses < 40 mm By agreement. DIN50048 —3.1 A
drifi expanding test, | 6.3.1.5.1 or DIN50049-3.18
ring expanding test | 6.4.3 1test piece For tubes automati- or DIN50048-3,1C
or ring tensile test 654 from both cally welded from or DIN50048 —3.2 A
{see table B) 855 ends of strip, 1 test piece or DINSQO48 -3.2C
6.5.6 sample tubes | from one end of each
657 tube or factory Jength
{18 m max.); for tubes
- from single-pisce
fabrication, 1 test
piece from both
ends of each
factory length.
§ | Non-destructive 8.3.1.5.2 | For wall thicknesses > 40 rmm Manufacturer DIN50049-31B
testing of tube ends | 6.5.13
- | Antubes
6 | Leak tightnesstest | 6.3.1.6 All tubes Manufacturer DIN 50049 —2.11)
) 8.5.10
7 | Visual examination 8.3.18 All tubes By agreement, . DIN 50049 -3.1A
6.5.11 or DIN 50049~ 318
or DIN50048 - 3.1C
or DIN 50049 - 324
or DINSDD4e - 32C
8 1 Materials 6.3.1.6 All tubes Manufacturer DIN 50648 —-2.11)
identity test 6.5.18
9 | Non-destructive 5101 All tubes Manufacturer DIN50048-318B
testing of weid 6.3.1.6
8.5.12
10 | Check on 6.3.1.6 All tubes By agreement. DIN 50049 - 3.1 A
dimensions 8516 or PINS00D45 ~31B
6517 orDIN50049 —-31C
or DINS0O4g — 3.2 A
or DINS0D49 —3.2C
11 | Non-destructive 5102 - All tubes Manufaciurer DIN 50046 - 318
testing of 6.3.1.7
tube wail4) 6.5.14
12 | Hot tensile test 4) 63.1.3 By agreement. By agreement, DIN 50049 31 A
6.5.2 or DIN50045 — 318
or DIN50048 —3.1C
or DIN50049 =32 A
or DIN 50048 —-32C
13 | Product analysis4) | 53,2 1 product analysis per cast Manufacturer DIN50049-2318B
6318
64.4
658
14 | Testing for 57.2 By agreement. Manufacturer DINB0048 —3.1B
Intercrystalline 63.18
corrosion 4) J 659

'} This certificate may also be inciudad in the next higher stage of document.
2) In the case of tubes with d, not less than 200 mm or wail thickn
vessel casings, testing shall cover 10 % of the test batch.

# In the case of tubes to be usad for pressure vessel casin
4) Only by agreement betwsen manufacturer und purcheser.

685 not tess than 12 mm, which are to be used for pressure

@5, testing shall cover 10% of the test baich.
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Table 8. Tube dimensians to be considered for the tachnological tests carried out on test classes 1 and 2 tubas

Tube diameter, thi
i mm Wall-thickness
Outside Inside <2Zmm = 2mm <16 mm >1mm<40mm >40mm
< 213] > 15 | Flattening test'),2) | Flattening test1),2) | - -
< 213 < 15 Flattening test 1), 2) Flattening test 1}, 2} - -
> 213< 146 > 15 Flattening test '}, 2) | Ring expanding test 3} Flattening test 1) Impact test
Impact test4) Impact test 4)
> 213< 1486 < 15 - Flattening test '), 2) Flattening test 1) impact test
Impact test4) Impact test4)
> 146 > 100 — Ring tensile test5), 5) Ring tensile test 5),8)| Impact test
Impact test4) Impact test 4)
> 146 <100 - — Flattening test2),%) | Impact test
Impact test 4)

2} This test may be replaced by the drift expanding test.
3

4

-

5} The weld shall be in the tension zone, -

'y Weld alternately in the horizontal position (3 o'clock position) or vertical position {12 o’clock position).

At the manufacturer's discretion, the drift expanding test may be carried out in piace of the ring expanding test.

The impact test on the parent metal shali only be carried out on tubes with a wall thickness not less than 20 mm. The
impact test in the centre of the weld shall only be carried out on tubes with a wall thickness not iess than 12 mm.

§) In piace of this test, non-destructive testing of the tube ends as described in subclause 6.5.13 may be carried out by the
rmanufacturer, on tubes with outside diameter exceeding 508 mm. .

6.3.1.6 Irrespective of the test class, the following tests

shall be carried out on all tubes in the batch:

— testing for leak tightness;

— materials identity testing;

— non-destructive testing of the weld over the entire tube
length;

~ visual examination of the type of condition and surface
finish;

— check on dimensions.

6.3.1.6.1 @® tmayalsobe agreed to carry out the visyal
examination and check on dimensions of the tubes in accord-
ance with a sampling plan, e.g., as described in DIN 40080.

6.3.1.7 ®® By agreement, testing of the entire tube wall,
€.9. as described in Stahi-Eisen-Priifblatt 1914, August 1983
edition, subclause 3.1,may be carried out on all test class 2
tubes.

6.3.1.8 ®® Atest forresistance to intercrystaltine corro-
sion may te carried out by agreement.The scope of test pro-
gramme shall be agreed.

6.3.1.% @® |facheck ofthe chemical compaosition (prod-
uct analysis) has been agreed, this check shall be carried
out on one tube per cast, )

6.4 Sampling and sampie preparation

The informatian given in figure 1shall 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 diameter less
than 200 mm, ane strip test piece (see DIN 50140) shall be
taken from the parent metal, longitudinal to the tube axis
and offset from the weid by about 180°. I is permitted to
remove local irreguiarities. The test piece shall not be heat
treated and not straightened within the gauge length. At the

manufacturer's discretion, tubes mayalsobe subjectedtoa
tensile test in full (see DIN 50140).

In the case of tubes with outside diameter equal to or great-
ef than 200 mm, a flat test piece as illustrated in figure 1 of
DIN 50120 Part 1 (September 1975 edition) shall be taken
transverse to the weld and cold straightened, A strip test
piece shall be taken in addition from the parent metal, longi-
tudinai to the tube axis and offset from the weld by about
180°.

Fortesting the parent metal,found or flat test piecesworked
on all sides may be taken transverse to the tube axis for the
tensile test, if the tube dimensions permit this without
straightening of the test piece (see DIN 50125).

6.4.1.2 As a rule, short proportional test pieces shall be
taken for the tensile test on the parent metal.

6.4.2 Impact test

Forthe purposes ofthe impact test carried out on the parent
metal, a set of three SO V-noteh test pieces shall be taken
from the sample tube transverse o the tube axis where the
tube dimensions permit this without straigthening of the
test pieces. Otherwise, the test pieces shali be taken longi-
tugdinal to the tube axis. In the case of tubes with wall thick-
nesses exceeding 30 mm, the centre line of the tast 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. For the purposes of the impact
test.carried out in the centre of the weld, a set of three 1ISO
V-notch test pieces shall be taken from the sample tube
transverse to the weld, where the tube dimensions permit
this without straightening of the test pieces. Otherwise, the
test pieces shall be taken longitudinal to the tube axis.

The test pieces shal! be taken and prepared in such a way
that the axis of the notch is perpendicular to the tube sur-
face. in the case of test pieces taken from the weld, the axis
of the notch is to lie in the middle of the weld,
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For outside diameters less than 200 mm

RY)

For outside diameters not less than 200 mm

R"

1) See also subclause 6.4.3.
the tube axis {see also subclause 6.4.2).

the tube axis (see also subclause 6.4.2).
4) See also subclause 6.4.1.

2) Fortubes with wall thicknesses not less than 12 mm,test pieces to be taken transverse orlongitudinal to

3) Fortubes with wall thicknesses notless than 20 mm, test pieces to be taken transverse oriongitudinal to

In the illustrations above

K=set of 3 1SO V-notch test pieces, as specified in DIN 50115, R=ring test piece, Z=1tensile iest piece

Figure 1. Sampling points and iocation of {est pieces

6.4.3 Technological tests

In the case of test class 1tubes, the test pieces for the flat-
tening test described in DIN 50136, the ring expanding test
described in DIN 50137, the drift expanding test described
in DIN 50135 or the ring tensile test described in DIN 50138
shall be taken from both ends of the sample tube as speci-
fied in subclause 6.3.1.2.1n the case oftest class 2 tubes,the
ring test piece shall be taken from one end of each tube or
each factory length.

If factory lengths are subsequently cut inte subsections, no
further test pieces need to be taken from these subsections
provided that it is clearly indicated from which already
tested factory length the subsections have been taken. If
such identification is not given, the factory lengths shall not
be tested; the subsections shall be tested instead. In the
case of test class 2tubes,aliocation ofringtest piecestothe
tube ends from which they have been taken must be possible,

6.4.4 Chemical composition

For checking the chemical composition by means of a proa-
uct analysis on the finished tube, the sample chips shalil be
taken at points uniformly distributed over the entire wall thick-
ness of the tube. In the case of tubes welded with filler
metals, the chips shall be taken outside the weld. A similar
sampling method shall be used forspectral analyses.In gen-
eral, Stahi-Eisen-Priifblat! 1805 shall apply for sampling.

6.5 Procedure

8.5.1 The tensile test shall be carried out as described in
DIN 50140 or DIN 50145,

136

The tensile test transverse to the weld shalt be carried out
on test pieces as shown in figure 1 of DIN 50120 Part 1
(September 1975 edition).

6.5.2 [fverification of the elevated temperature 0,2 % and
1% proof stresses has been agreed, this shall be done as
specified in DIN 50145,

6.5.3 The impact test shall be carried out as specified in
DiN 50115,

6.5.4 Theflattening test shall be carried out as specified in
DIN 50136, the test pieces being tested alternately with the
weld in the 12 o'clock position and in the 3 o'clock position.
The test pieces or tube ends shali be flattened until a specified
distance between platens H isreached The following equation
shall apply for the distance between platens H, in mm:

H=tas
c+sfd,
where
§ is the wall thickness, in mm;
d, is the outside diameter, in mm;

¢ is & constant for which 0,10 shall be substituted in the
equation. Ifthe ratio 5/d, exceeds a value of 0,25, ¢ shall
tre substituted by 0,09,

6.5.5 The drift expanding test shall be carried out as de-
scribed in DIN 50135, using & tapered mandrel, with the
expansion reaching the following values, depending on the
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diameter ratio di/d, (d; being the inside diameter,d, the out-
side diameter):

20% for d;/d, greater than 0,8,

15% for d;/d, not exceeding 0,6.

6.5.6 The ring expanding test shall be carried out as de-
scribed in DIN 50 137.The test pieces shail be expanded until
fracture oceurs and shail then be inspected.ifa 40% expan-
sion is reached (referred to the inside diameter) the test
may be discontinued.

6.5.7 Theringtensile test shall be carried out as described
in DIN 50138 until fracture oceurs, with the weld in the
middle of the test piece.,

8.5.8 The chemical composition shall be determined in
accordance with the methods specified by the Chemists'
Committee of the WVerein Deutscher Eisenhiittenleute
(Society of German Ferrous Metallurgy Engineers) (see the
“Standards and other documents referred to" clause),

6.5.9 The resistance to intercrystalline corrosion shall be
tested as specified in DIN 50914,

6.5.10 Forthelsaktightness test usingwateras described
in DIN 50 104,the test pressure shall be 80 bar. The test pres-
sure shall be maintained for at least 5 seconds,

6.5.10.1 @@ A higher test pressure may be agreed,

In no case however shall the safety margin with respect to
the 0.2% proof stress drop below 11 (see DIN 2413,
June 1972 edition, subclause 4.6; Y'=0,9). Where appropri-
ate, this shall also apply in the case of thin-walled tubes with
large diameters, even at 80 bar.

6.5.10.2 Inthe test using airunder water, the test pressure
shall be 6 bar. The test pressure shall be maintained for at
least 5 seconds.

6.5.10.3 Inthetest usingairanda foaming agent, the test
pressure shall be 0,3 bar.

6.5.10.4 @@ Unless special agreements have been made
atthe time of ordering,the choice ofthe above test methods
shall be at the manufacturer's discretion.

6.510.5 In place of a hydrostatic pressure test, a non-
destructive test (e.g,, as specified in Stahl-Eisen-Priifblatt
1925, or a leak detection using helium) may be earried out,

6.5.10.6 @ For tubes with outside diameters less than
6mm, the type of leak tightness test shall be agreed at the
time of ordering.

6.5.11 The type of condition and surface finish (surface

appearance of the tubes) shall be examined visually on the

outside of the tubes and, if pessible, on the inside, uncer

appropriate lighting conditions by an inspector having

normal vision.,

Note. Instead of the visual examination, a different test
method may also be used, subject to agreement be-
tween manufacturer and purchaser.

6.5.12 Non-destructive testing of the welds shall be car-
ried out as described in Stahi-Eisen-Priitblatt 1914,

6.5.13 In the case of test class 2 tubes with a wall
thickness exceeding 40 mm.the entire circumference ofthe
tube ends shall be tested non-destructively using the radio-
graphic method specifiedin Stahi-Eisen-Priitblatt 1914 arthe
ultrasonic method specified in Stahi-Eisen-Priifblatt 1919,

6.5.14 ®® Non-destructive testing ofthe entire tube walt,
€.g.. as specified in Stah!-Eisen-Priifblatt 1914, shall be car-
ried out by agreement,

6.5.15 Non-destructive testing shall be carried out by the
manufacturer.

DIN 17457 Page 13

®® Subjecttoptioragreement,the purchaserora qualified
inspector acting on his behalt may be present at the inspec-
tion.

6.5.16 The wall thicknesses shall be measured at the ends
of the tubes using suitable measuring instruments.

6.5.17 The diameter shall be measured using suitabie
measuring instruments as a two-point measurement in the
case of tubes not exceeding 168,3 mm in outside diameter
Oras a measurement of circumference in the case of tubes
exceeding 168,3 mm in outside diameter,

6.518 The materials identity test shail be carried outina
suitable manner.

6.6 Retests

6.6.1 Tubes not satisfying the requirements when tested
as specified in subclauses 6.5.10 to 8517 (leak tightness
test, visual examination, non-destructive tasting, check on
dimensions) and test class 2 tubes when tested additionally
as specified in subclauses 6.54 or 6.5.5 to 6.5.7 (flattening
test, drift expanding test, ring expanding test orring tensile
test) shall be rejected.The manufacturershall have the right
to take suitable measures to correct defects or teviations
foundin these tests and to present these tubes forrenewed
acceptance inspection.

6.6.2 If one of the sampie tubes fails the acceptance
inspection specified in subciauses 6.5.1 and 8.53 and alsain
subclauses 6.5.4 or6.5.5,6.5.6 or 8.5.7 for test class 1tubes,
the manufacturer is justified in repeating the test giving
unsatisfactory resuits on twice the number of test pieces
of the same tube. All test pieces shall satisfy the require-
ments. If the requirements are still not satisfied in the new
tests, the tute 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 8.63,6540r65.5,
6.5.6 0r 6.5.7.1f the requirement is still not fulfilled, the entire
batch shall be considered not to comply with the standard.
However, individual testing may be agreed between the
parties concerned.

6.6.3 If the unsatisfactory result of testing can be im-
praved by means of heat treatment or other suitable meas-
ures, 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.

6.6.4 Test results atiributable to improperly carried out
sampiing, sample preparation or test Rrocedure or to an
aceidental and local defect in a test piece shall be deemed
invalid, :

6.7 Documents on materials testing

6.7.1 Depending on the agreement made at the time of
ordering (see subclause 6.1), one of the following docu-
ments shall be issued

DIN 80049 — 3.1 A {inspection certificate A);

DIN 50048 — 3.1 B (inspection certificate B);

DIN 50049 —~ 3.1 C (inspection certificate C):

DIN 50049 - 3.2 A (inspection report A);

DIN 50048 - 3.2 C (inspection report C).

The type and scope of the tests, the responsibility for carry-
ing out the tests and the type of documentation covering
these tests are shown in table 7.

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

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

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

— manufacturer's mark:

~ steel grade (material number);

— symbol specified in tabie 6 identifying the type of con-
dition of the tubes:;

- an appended symbol W indicating that the tube is welded:

= 1or 2 for test class 1 or test class 2;

— tortest class 1tubes, the number of the test bateh orthe
cast number;

— for test class 2 tubes, the tube number or the cast
number for tubes with an outside diameter not fess than
114,3 mm or the symbol identifying the cast;

— inspector's mark:

— symbol identifying non-destructive testing if testing as
specified in subclause 6.5.14 has been agreed.

Standards and other documents referred to
DIN 2413

7.2 Marking as specified in subclause 7.1 shail be made by
stamping, embossing or printing.

A ditferent type of marking (e.p. labelling of the bundie of
tubes) is permitted for tubes with small outsige diameter
and/or small wall thickness,

7.3 @® Marking over the entire length of tube may be
agreed at the time of ordering.

8 Complaints

8.1 Under current law, a complaint may only be raised
against defective tubes if the defects impair their proces-
sing and use to a more than negligibie extent. This shall

. apply unless otherwise agreed at the time of ordering.

8.2 Hisnormal and practical for the purchaser to give the
supplier the opportunity to judge whether the complaints
are justified, if possible by submitting the tube objectedto or
samples of the tubes supplied.

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

DIN 2463 Part 1 Welded austenitic stainless steel tubes; dimensions, masses per unit length

DIN B528Part 1 Weidability; metallic materiais; concepts

DIN 8556 Part 1 Filler metals for welding stainless and heat resisting steels; designation, technical delivery conditions

Stainless steels; technical delivery conditions for plate and sheet, hot rolled strip, wire rod, drawn wire,

Stainless steels; technical delivery conditions for cold rolied strip and slit strip and for plate and sheet cut

internal pressure test on hollow products; leak tightness test up to a defined internal pressure; general

DIN 17 440 )
steel bars, forgings and semi-finisheq products
DIN 17 441
therefrom :
DIN 17 455 General purpose welded circular austenitic stainless steel tubes: technical delivery conditions
DIN 26181 Welded steel pipes for tubular heat exchangers
DIN 40080 Sampling procedures and tables for inspection by attributes
DIN 50048 Documents on materials testing
DIN 50 104
specifications
DIN 50115 Testing of metallic materials; impact test

DIN 50120 Part 1 Testing of sieel; tensile test on welded joints; fusion welded butt joints

DIN 50125 Testing of meialiic materials; tensile test pieces, guidelines for their preparation
DIN 50135 Testing of metallic materials; drift expanding test on tubes .

DIN 80136 Testing of metailic'materials; flattening test on tubes

DIN 50 137 Testing of steel; ring expanding test on tubes

DIN 50138 Testing of metallic materials; tensile test on tubes and tube strips

DiN 50140 Testing of metallic materials; tensile test on tubes and strips from tubes

DIN 50145 Testing of metallic materials; tensile test

DIN 50914

Strauss test
Stahl-Eisen-Priifblatt 1805 2)

Testing stainless steels for resistance to intercrystaltine corrosion; copper sulfate-suffuric acid method;

Probenahme und Probenvorbereitung fiir die Stiickanalyse bei Stéhlen
(Sampling and sample preparation for the product analysis of steels)

Stahi-Eisen-Priifblart 1914 2)

Zerstrungsireie Priifung von schmelzgeschweiliten Néhten in Rohren aus nichtrostenden Stéhlen
(Non-destructive testing ot weids in fusion welded stainless steel tubes)

Stahl-Eisen-Prilbiatt 1912 2)

Ultraschallpriifung auf Dopplungen von Rohren aus warmfesten Stéhlen
(Uitrasonic examination of creep resisting stee! tubes for laminations)

Stahl-Eisen-Priifblatt 1925 2)

Eiektromagnetische Priffung von Rohren zum Nechweis der Dichthelt
{Electromagnetic testing of tubes for leak tightness)

2} Obtainable from Veriag Stehleisen mbH, Posifach B2 28, D-4000 Diisseidorf 1.
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Handbuch tir das Elsenhitteniaboratorium 2) (Handbook for the farrous metallurgy laboratory);
volume 2: Die Untarsuchung der metallischen Werkstoffe
(investigation of metallic materials); Disséldorf 1966;

. volume 5: (supplement);

A 4.1 — Aufstellung empfohiener Schiedsvertahren
(List of recommended arbitration procedures):

B — Probenahmeverfahren (Sampling methods);

C - Analysenverfzhren (Methods of analysis):
most recent edition in each case.

Stahleisen-Sonderberichte, volume 102).

Physikalische Eigenschaften von Stihlen und ihre Terperaturabhéngigkeit; Polynome und graphische Dar-
stellungen
{Physical properties of steels and theirdependence on temperature; polynomials and graphic represaentations)

Previous editions
DIN 17440: 01.67,12.72

Amendments

The following amendments have been made in comparison with the December 1972 adition of DIN 17440.

a) The specifications for tubes have been excluded from the field of application of DIN 17440.These specifications, according
to manutacturing process and level of requirements, are now dealt with in Standards DIN 17455 to DIN 17458,

b) The layout of the present standard has been harmonized with that of recentty published standards for tubes made from

other steel groups.

Where applicable, the symbols {see table in the Explanatory notes) ang specifications relating to chemical composition,

mechanical properties and heat treatment have been adopted from DIN 17440, July 1985 edition.

—

c

—

Explanatory notes

Inresponse to a request from the tube manufacturers, following the procedure applied for other steel groups, stainless stee!
tubes are no longer specified in DIN 17440, but are covered by & series of standards which dea! separately with processes of
tube manufacture (welded or seamiess) and fields of application {general purpose tubes and tubes subjectto speciat require-
ments). The reasons given when making the request were that

not all the steeis covered in DIN 17440 are used for tubes:

— there are a number of specitications particular to tubes (e.g.,relating to testing);

= the number of footnotes may he reduced thereby making the standard rmore suitable for data processing, and

— the revision of the standards, and consequently a more rapid up-dating to the latest state of the art, will also be simpilified.

In accordance with this concept,this standard deals onlywith welded circular austenitic stainiess steel tubes subject to special
requirements (e.q. construction of pressure vessels, chemical plant and pipework).

It was agreed that, where applicabie, all specifications agreed for DIN 17440, July 1985 edition, would also be adopted for
DIN 17455 to DIN 17458, .

Ot the austenitic steel grades listed in DIN 17440, December 1972 edition, X SCrNi18127) (1.4303), X 2 CrNiMaN 1712 2"
(1.4406), X 2CrNiMo 18164 %) (1.4438) and X6 CrNiMoNb 17122 "} (1.4580) steels are not covered by this standard, whiist
X2CrNiMoN17135%) (1.4439) steel has been added,

As the symbols for the steel grades differ from those specifiedin DIN 17440, December1972 edition, following the specifications
for the chemical composition,andin accordance with DIN 17440,July 1985 edition,a compilation ofthe material numbers, which
have not changed,and the previous and new symbols is given below in tabular form. it is expressly noted that the symbols used
in DIN 17440, December 1972 edition, may still be used during the period of validity of this standard.

Material Previous symbol from DIN 17440,
number December 1972 edition New symbo
1.4301 X5CrNi189 X5CrNi 18 10
1.4306 X2CrNi189 X2CNi19 11
14311 X2CNIN 1810 X2CrNiN 1810
1.4401 X 5 CrNiMo 18 10 X5CrNiMa 17122
1.4404 X 2 CsNiMo 18 10 X2CrNiMo 17132
1.4429 X2 CriNiMoN 18 13 X 2CrNiMoN 17 133
1.4435 X 2 CriNiMo 18 12 X2CiNiMo 18143
1.4436 X 5CrNiMo 18 12 X5CMNiMo 17133
1.4439 Y X3CrNiMoN 171351 X2CrNiMoN 17135
1.4541 X 10CrNiTi 189 X 8 CrNiTi 18 10
1.4550 X 10CrNiND 189 X6 CrNiNb 18 10
1.4571 X'10 CrNiMoTi 18 10 X8 CrNiMoTi 17 122
) Not included in DIN 17440, December 1972 edition.

*) Symbol as specified in DIN 17440, July 1985 edition.
For 2), see page 14.
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Tubes complying with the requirements of this standard may be supplied as test class 1 or test class 2 {ubes. They are distin-
guished by the extent of testing. Test class 1tubes are suitable for use in pipework construction, test class 2 tubes for purposes
specified in AD-Merkblatt (AD instruction sheet) W2 Austenitische Stihle (Austenitic steels), The specifications for test clags 2
tubes given in the present standard do not agree in alt points with those laid down in AD-Merkbiatt W2, September 1981 edition;
however, the specifications given in the present standard were generally considered more appropriate,and is is hoped that in
the revised edition of AD-Merkblatt W2 a reference to DIN 17457 with regard o welded tubes will suffice.

Subclause 7.3 of the present standard permits agreement on marking tubes over their entire length. Longitudinal marking of
tubes with an outside diameter of 17,2 to 114,3mm and a wall thickness of 1,6 to 3.2mm is normal practice at the time of
publication of this standard.

This standard is related to ISO 2604/5 - 1978, Steel tubes for pressure purposes; quality requirements. Part 5; Longitudinaliy
welded austenitic stainless steel tubes, published by the International Organization for Standardization (I1S0).

In the foliowing table the steel grades specified in this standard are compared with those specified in ISO 2604/5- 1978. The
comparison is made only with regard to the chemical composition of the steels.

Comparison of steels specified in this standard with those specified in 1S0 2604/5-1978

DIN 17457 180 2604/5- 1978

Symbol Material number Symbol B
X 5CrNi 18 10 14301 TW47 0
X2CrNi 19 11 1.4306 TW 46 0
X2CNiN18 10 1.4311 -
XBCMNITI1B10 1.4541 TW53 | X
X 6CriNiNb 1810 1.4850 TW 50 b4
XSCrmNiMo 17 122 1.4401 TWE0 Q
X2CiNiMo 1713 2 1.4404 TW 57 ®
X6CmiMoTi 17 122 1.4571 -
X2CrNiMoN 17133 1.4429 -
X2CrNiMo 18143 1.4435 TW 58 o]
X5CrNiMo 17 133 1.4436 TWE61 O
X2CrNiMoN 17135 1.4439 -

- - TW 69
¥} This column indicates the degree of agreement with regard to the chemical composition

of the steels specified in DIN 17457 and those specified in 1SC 2604/5 - 1978.
The symbols have the following meaning:
X complete agreement,
® slight differences,
QO significant differences.

International Patent Ciassification
F16L 9/16
B21C 37/08
EQ3F 3/04
C22C 38/40
GO1M 3/00
GO01M10/00
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