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has been used throughout as the decimal marker.

The symbol ® denotes items which shali, the symbol ee denoting items which may, be agreed upon at the time of ordering.
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1 Scope and field of application

This standard specifies technical delivery conditions for
seamless circular tubes made from the steels forguenching
and tempering specified in table 1.Such tubes are intended
primarily to be used in mechanical engineering, the auto-
motive industry, and in the construction of pressure vessels
and pipelines. '

2 Concepts
21 Steel for quenching and tempering

For the purposes of this standard, steel for quenching and
tempering is structural steel which, on the basis of its chem-
ical composition, is suitable for hardening and which, in the
quenched and tempered condition, exhibits good tough-
ness for a given |evel of tensile strength.

2.2 Heat treatment

The terminology used in DIN 17 014 Part 1shall apply forthe
heat treatment conditions referred to in this standard.

3 'Steel grades

This standard deals with tubes made from the steel grades
specified in table 1, a distinction being made between un-
alloyed quality steel and unalloyed and high-grade alloy
steel (cf. DIN EN 10 020).

High-grade steel is distinguished from quality steel by the
foliowing:

a) the minimum impact strength in the quenched and tem-
pered condition {in the case of unalloyed steel, only gra-
des with an average carbon content of less than 0,50 %
by rmass are included, but not Ck55, Cm 55, CK60 or
Cme0 steels);

b) the limiting values of hardenability in the end quench
test (in the case of unallgyed steels, anly grades with an
average carbon content exceeding 0,30% by mass are
included, but not Ck 22 or Cm 22 steels);

c) a more uniform response to heat treatment;
d) a limited content of oxidic inclusions;
e) lower permitted contents of phosphorus and suifur.

High-grade steel includes two series of steel grades,one for
which only a maximum sulfur content of 0,035 % by mass is
specified, and the other specifying a controlled sulfur con-
tent of 0,020 to 0,035 % by mass (cf. table 1).

The steel grade is to be selected by the purchaser.

4 Designation and ordering
4.1 Standard designation

4.11 The standard designation shall give, in the following
order:

a) name of product (tube);
by DIN number (DIN 17 204);

Continued on pages 2 to 19
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c) characteristic dimensions (outside diameter x wall
thickness);

d) material designation or number (¢cf. table 1);

e) symbol denoting heat treatment condition (cf. sub-
clause 5.2});

) where applicable, the symbol indicating compliance
with the hardenabllity requirements specified in table 4
(cf. subclause 5.5.1);

g) where applicable, the symbol indicating compliance
with the more stringent hardemnability requirements
(cf. figures 2e 1o 2m).

Example:

A seamless circular tube complying with this stand-
ard, with an outside diameter of 273 mm and a walt
thickness of 6,3 mm, made of 34 CrMo 4 sieel (mate-
rial number 1.7220), supplied in the tempered condi-
tion (V)

Tube DIN17204—-273 x 6,3—34 CrMo 4V
or

Tube DIN 17204 - 273 x 6,3 —1.7220 V

4,2 & Essential order detalls
The following order details are essential.

4.21 Quantity (e.g. desired total length of tube in a con-
signment).

4.2.2 Name of product (tube).
4.2.3 DIN number (DIN 17 204).

4.2.4 Characteristic dimensions (outside diameter x wall.

thickness).
4.2.5 Material designation or number (cf table 1).

4.2.8 Symbol denoting heat treatment condition (cf. sub
clause 5.2). :

4.2.‘? Type of length (cf. table 10) and, in the case of spec-
ified and exact lengths, the length of the individual tube.
Example of order:

1000 m tube DIN 17204 — 273 x 6,3 — 34 CrMo 4 V,
supplied in specified lengths of 8m

4.3 ®s QOptional order detalils

The essential order details may, if so égreed. be supple-
mented by one or more of the following items.

4.3.1 Type of DIN 50048 inspection document (cf. sub-
clause 6.1) and, in the case of third party inspection, the
testing agency and any specifications to be complied with.

4.3.2 The steeimaking process used (cf subclause 5.1.1.1)

4.3.3 Chemical composition as determined by product
analysis (cf. subclause 5.3.2).

4.3.4 Determination of mechanical properties on refer-
ence test pieces,

4.3.5 End quench testing (cf. subclavse 5.5.1).

4.3.6 More stringent hardenability requirements (cf. sub-
clause 5.5.2).

4.3.7 Graln size (¢l subclause 5.8).

4.3.8 Non-metallic inclusions content permitted (cf. sub-
clause 5.9).

4.3.86 Non-destructive testing for determining the surface
appesrance {cf. subclause 540.5).
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4.3.10 Depth of skin decarburization (cf. subclause 5.10.6).
4.3.11  Tightness test (cf. subclause 5.11).

4.3.12 Dimensional tolerances other than those specified
in subclauses 5.12.1.2, 5.12.2.2 10 5.12.2.5 and 5.12.3.2.

4.3.13 Deburring of tubes (cf. subclause 5.12.4.2).
4.3,14 Materiais identity test (¢f. subclause 6.3.1.5).

4.3.15 Brinell hardness testing (¢f. subclause 6.3.7,item 2).
Example of order:

1000 m tube DIN17 204 — 50 x 3—42 CrMo 4 GBK,
in manufactured lengths of 2 to 7m

and, in addition:

DIN 50 048 — 3.1 B inspection document
End quench test

Non-metallic inclusions content
Non-destructive testing

5 Requirements

5.1 Manufacturing process

511 The steelmaking process shali be at the manufac-
turer's discretion.

5.11.1 ®® |f 50 agreed, the purchaser shall be informed
of the manufacturing process used.

5.1.2 The steel shall be killed (not semi-killed).

5.1.3 The manufacturing process shall be at the mancfac-
turer’s discretion. Tubes shall be produced by hot or cold
rolling, hot pressing, or hot or coid drawing.

5.2 * Heat treatment condition

As a function of whether tubes are hot or cold formed, they
shall be supplied in one of the heat treatment conditions
described in subclause 5.2.1 or 5.2.2 {cf. tablg 3}

5.21 Hot formed tubes
a) Not heat treated {symboi U).

b) Annealed to achieve maximum hardness (symbol G; cf.
- tabie 6}, .

t) Normalized (symbol N; cf. table 7). Normalizing may be
dispensed with where normalizing forming is the final
step taken during production and where such forming
provides an equivalent condition (ci, Stahi-Eisen-Werk-
stoffblatt (tron and steel materials sheet) 082),

d) Quenched and tempered (symbol V: cf. table 8).

5.2.2 Cold formed tubes

a) Bright drawn (symbol BK).

b} Annealed to achieve maximum hardness (symbol GBK;
cf. table 6).

c) Normalized (symbol NBK; cf. table 7).

d) Quenched and tempered (symbol V; ci.1able 8 and sub-
clause 5.10.4),

5.3 Chemical composition

5.3.1 Ladle analysis
Table 1 shall apply for the chemical composition.

5.3.2 Product analysls

*& Aproduct analysis may be agreed at the time of order-
ing (see table 11 for scope of testing). Where a product
analysis is carrled out, the results may deviata from the
velues given In table 1 by the amounts listed in table 2.
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5.4 Machanical properties

B.41 As a function of the haeat treatment condition, and
under the conditions of test specified in clause & the yield
strength, tensiie strength, elongation at fracture, reduction
in area after fracture, impact energy and Brinell hardness
shall be as specified in tabte 6,7 or 8.

5.4.2 |n the case of conditions U, BK, G and GBK, the

mechanical properties specified in tables 7 and 8 shall be
obtainable for the ruling section after heat treatment,

54.3 ®e Normalized or guenched and tempered refer-
ence lest pieces may be used to verify the compiiance of
tubes supplied in condition U, BK, G or GEBK with the re-
quirements specified in tables 7 and 8.

5.5 Hardenability

The hardenability requirements in accordance with table 4
(and table 3) have been given for guidance and may ba
assurned to apply {o the high-grade steels coverad in this
standard, under the conditions of test specified in subclau-
ses 6.4.4 and 6.5.4.

Hardenability requirements do not apply to steel suppliedin
the quenched and tempered condition,

5.51 ®® ‘\Where tubes are expected to comply with the
requirements specified for end quench testing in table 4,
the symbol H shall be added to the material designation or
number on the order. ’

5.5.2 ®e® Narrower hardenability scatterbands, as speci-
fied in table 5, figures 2 e to 2m, and footnotes 1and 2 to
table 4, may be agreed st the time of ordering. Where a nar-
rower scatterband with respect to the upper or lower limit-
ing curve is required, the symbel HH or HL shall be added to
the material designation or number on the order,

5.6 Weldability

The steels specified here may not be suitable forall welding
operations, as the behaviour of steel during and afier weld-
ing changes as a function of the material, form and size of
the component, and of the manufacturing and service con-
ditions (cf. DIN 8528 Part 1).

5.7 Heat treatment and machinability

571 Tabie 9 gives guideline vaiues for heat treatment
temperatures.

5.7.2 . Where improved machinability is required, consid-
eration should be given to those steel grades for which a
range is specified for the sulfurand lead content {cf.table 1).

5.8 ee® @Grain size

Where ‘fine grain steel’ is crdered, the austenitic grain size
index, determined in accordance with DIN 50 601, shall be
not less than 3.

5.9 ee Non-metzllic inclusions

In the case of high-grade steel tubes, a particular degree of
cteanness (regarding oxidic non-metallic inclusions), as
determined microscopically as described in DIN 50602
{method K), may be agreed at the time of ordering.

5.10 Surface appearance

5,10.1 Tubes shall have a smooth inner and outer surface,
consistent with the manufacturing process used.

510.2 Slightirregularitiesin the surface resulting fromthe
manutacturing process (e.g. excess weid metal, raised
spots, pit marks, scores) are permitted, provided the thick-
ness tolerance is not exceeded (cf. subclause 5.12.2.4) and
the perfermance of the tubes is not adversely atfected (cf.
subclause 8.1).
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5.10.3 Dressing of imperfactions (e.g. by grinding) is per-
mitted, provided the thickness aftar dressing continues to
meet the reguiremenis specified in subclause 512.2.4.
Repair ot surface defects by hammering s not permitted.

5.10.4 The surface appearance of cold formed tubes shail
be as specified in clause 9 of the July 1981 edition of
DIN 2391 Part 2.

in the case of guenched and tempered steel, the surface
shall, though oxidizad, be free from scale.

5.10.5 ®® A suitable non-destructive test and the rele-
vant reguirement may be agreed at the time of ordering, to
establish the surface appearance.

5.10.6 ®® |tmaybe agreed at the time of ordering that a
specified depth of decarburization is not to be exceeded.

5.11 ee Tightness

It may be agreed at the time of ordering to subject tubes to
tightness testing under the conditions specified in sub-
ciause 6.5.5.

5.12 Dimensions, tolerances and mass

5.12.1 ® Dimensions

5.12.1.1 The cutside diameter and wall thickness of tubes
shalf be the subject of agreement, these dimeansions prefer-
ably being as specified in DIN 2448 in the case of hot
formed tubes, or in DIN 2381 Part 1 in the case of cold
formed tubes. )

5.12.1.2 Table 10 shall be observed when specifying the
tube length.

5.12.2 Dimensional tolerances

5.12.21 The outside diameter, d, of hot formed tubes
shall be subject to limit deviations of +1%, +0,5% also
being permitted.

At points where the surface ofthe tube has been dresséd by

“mechanical means {e.qg. grinding), the actual outside diam-
- eter may be less than its iower limit of size, provided the wall

thickness still lies within the tolerances specified.

EThe lower limit deviation for the walt thickness, s, of hot

formed tubes shall be —12,5%, the upper limit deviation
being a function of that specified far the telerance on mass
{cf. subclause 5.12.5).

5.12.2.2 ®e |t maybe agreed at the time of ordering that
the inside diameter of tubes where d, is greater than
200 mm is to be subject to the same tolerance as the out-
side diameter.

5.12,.2.3 ® |[nthe case of quenched and tempered steel,
the tolerance on outside diameter shall be agreed at the
time of ordering.

5.12.2.4 In the case of cold farmed tubes, the tolerances
specified in DIN 2321 Part t forinside and outside diameter
and wall thickness shall be complied with.

512,25 *¢ |t may be agreed at the time of ordering to
subject hot ot cold formed tubes to closer tolerances on
outside diameter or wall thickness.

5.12.3 Geometrical tolerances
5.12.83.1 Circularity

Tubes shall be as circular as possibie, the circularity toler-
ance being within the limit deviations specified for cutside
diameter. :

5.12.3.2 Straightness
5.12.3.2.1 Tubes shali be straight 1o the eye.
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5.12.3.2.2 Inthe case ofcold formedtubes, DIN 2391 Part 1

“shall apply for straightness requirements.

512.3.2.3 #® Particular requirements regarding straight-
ness may be agreed upon.

512.4 Finish of fube ends

§.12.4. Tubes shall be cut square with the tube axis and
be free from burrs.

512.4.2 ee Deburring of tubes may be agreed at lhe
tirne of ordering.

5.12.5 Mass per unit length

512.5.1 The mass of steels covered in this standard has
been caleulated, taking the density as 7,85 kg/dm®,

5.12.5.2 The mass per unit length of hot formed tubes
shall be as specified in DIN 2448,

§125.3 The actual mass may deviate from the value
specitied by +12/-8% for single tubes, and +10/=5% for
a consignment of not less than 101

6 Testing

6.1 ee |nspection documents

Tubes complying with this standard may be supplled with a
DIN 50 04¢ inspection document (ct. table 3). ‘
Where an inspection certificate is to be issued, the specifi-.
cations given in table 11 shall be complied with. .

6.1.1° Where it has been agreedtoissue a DIN50048—-2.2 .
document, this shall include the following particulars:

a) a declaration that the tubes satisty the specifications |
given in the order, based-on regular internal controt,’
where not all tubes In the consignment need undergo
such control;

b} the results of ladle analysis for all elements specified in
table 1 for the relevant steel grade.

6.1.2 Where any of the optional tests listed in sub-
clause 4.3 have been agreed, the test results shall be given
in a DIN 50 049 — 3.1B inspection cerificate.

6.1.3 Where it has been agreed to issue a DIN 50049 —
3.1A, DIN 50042 — 3.1B or DIN 50048 —~ 3.1C inspection
certificate, this shall include the following particulars:

a} the results of ladle anaiysis for all elements specified in
table 1 for the relevant steef grade;

b) the results of testing as described in subclause 6.3 and
" carried out in accordance with subclause 6.5;

¢) information regarding the heat treatment of normalized
or quenched and tempered reference test pieces that
were used for testing purposes;

d) tube marking in accordance with clause 7

e) the titles of any technical specifications on which com-
pliance with requirements is based,

6.2 Test site

Tubes shall be tested at the manufacturer's works, Where
an inspactor (of a testing agency) is responsible for testing,
production shall not be unduly disturbed.,

6.3 Scope of testing
6.3.1  All tubes shall be subjected to the following.

6.3.1.1 A visual check of the appearence of the outside
and, as far as possible, the inside of tubes.

6.3.1.2 Check of dimenslonal accuracy {for compllanca
with the requlrements glven in subctause 5.12).
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6.31.3 ee |f agreed, tightness testing, 1o be carried out
by the manufacturer, by subjecting tubes to internal hydro-
static pressure {(cf. subciause 6.5.5).

6.31.4 ee |f agreed, non-destructive festing as de-
scribed in subclause 6.5.11.

6.31.5 ee |agreed, materialsidentity test, to be carried
out by the manufacturer.

6.3.2 e Where it has been agreed to verify the auste-
nitic grain size, this shall be determined on one tube per
cast.

€.3.3 ee Where it has been agreed to verify the non-
metallic inclusions content of high-grade steel tubes {(cf.
subclause 5.9),the scope of testing shall be specified atthe
time of ordering.

6.3.4 ee Unless otherwise agreed, the depth of decar-
burization shall be checked on at least two test pieces per
consignment.

6.3.5 e& Whereit has beenagreed to conduct testing of
mechanical properties on reference test pieces, testing
shall be carried out on one test piece percast (¢f. subclause
5.4.3).

6.3.6 ee Where it has been agreed to conduct end
quench testing as described in DIN 50181, this shall be car-
ried out on one sample per cast (or on the raw material, if
necessary).

6.3.7 Where it has been agreed to issue an inspection
certificate, tubes shall also be tested by batches.

Tubes shall be separated into batches according to mate-
rial, size (wall thickness), cast, and if necessary, heat treat-
ment,each batch consisting of 100 tubes. Tubes may also be
separated according to as manufactured length.

Rermainders of up to 50 units may be distributed uniformly
among the other batches, remainders of over 50 units and
consignments of less than 50 units being considered a
whole batch.

One test tube shall be taken from each batch, at the inspec-
tor's discretion. As a function of the heat treatment condi-
tion, the following tests shall be carried out, unless other-
wise agreed.
1. For conditions U and BK, where agreed:

a) ee tensile test on reference test pieces;

b) ee product analysis;

c} ee hardenability in the end quench test (in the
case of high-grade steels only, with symbol H,HH or
HL).

2, Forconditions G and GKB,where agreed,item a} above
and #& a hardenability test.
3. For conditions N and NBK:

a} tensile test;

b) ee product analysis;

c) ®& hardenability in the end quanch test (in the
case of high-grade steels only, with symbol H, HH
or HL).

4. For condition V:

a) tensile test;

b) impact test, where the wall thickness is at least
10 mm, and provided values are specified in table 8;

c) e product analysls, where agreed.

6.4 Sampling and sample preparation
See figure 1 for location and orientation of test pisces,
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8.4.1 Tensile test

8.41.1 Asafunction ofthe size of the test tube,a tube sec-
tion, a flattened strip as specified in DIN 50140, or a round
bar test piece as specified In DIN 50125 shall be taken
parallel to the tube axis. The 1est piece shall not be heat
treated nor straightened along its length.

Where tubes have a wall thickness greater than 30 mm, the
axis of round bar test pieces shall be located at a point
which corresponds to a distance from the outer surface
egual to one-faurth of the wall thickness, or as near as pos-
sible to this point.

8.4.1.2 In the case of tubes with an outside diameter of
200mm or more, and where straightening is not required,
the manufacturer shall be permitted to take test pieces
transverse to the tube axis and machine them on alt sides to
produce flat or round bar test pieces.

6.4.2 Impact test

For the impact test, a set of three 1ISO-V notch test pieces
shall be taken transverse to the fube axis. For tubes with a
wall thickness exceeding 30 mm, the axis of the test pieces
shall be located at a point which corresponds to a distance
from the outer surface equal to one-fourth of the wall thick-
ness, or as near as possible to this point.

The test pieces shall be taken and prepared so that the
notch axis runs at right angies to the tube surface,

6.4.3 Chemical composition

For deterrhination of the chemicai composition based on a
product analysis of the manufactured tube, sample chips
shall be taken at points uniformly distributed over the wall
thickness, this also applying where spectra! analysis isto be
carried out. Uniess otherwise specified, sampling shall be in
accordance with Stahi-Eisen-Priifblatt (Iron and stee! test
sheat} 18035,

6.4.4 End quench test

Samples for end guench testing shall be taken in accord-
ance with DIN 50191,

B.4.5 Austenitic arain size

Samples for determination of austenitic grain size shall be
taken and prepared in accordance with CHN 50 601,

8.4.6 Non-metallic inclusions

Sampling for determination of the non-metallic inclusions
content shall be carried out on the lines of DIN 50 602,

6.4.7 Depth of decarburization

Determination on the depth of skin decarburization shall
normally be carried out on the lines of DIN 50192, on trans-
verse microsections taken from the tube in its as delivered
condition, having sufficiently sharp edges.

6.4.8 Hardness test

Sample preparation shall be carried out as specified in
DIN 50351,

6.5 Test procedures

6.5.1 "Tensile testing shall be carried out as described in
DIN 50140 or DIN 50145,

6.5.2 Impact testing shall be carried out at ambient tem-
perature, in accordance with DIN 50115. The minimum
values specified in table 8 shall apply for the mean from
three test pieces, but only one single value may be lower, by
not more than 30 %, than the specified minimum value.

6.5.3 The chemical composition shall be tested using a
methed specified in the Handbuch fiir das Eisenhiittenlabo-
ratorium (Handbook for the ferrous metailurgy taboratory)
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and developed by the Chemists’ Commitiee of the Verein
Deutscher Elsenhittenleute (Soclely of German Ferrous
Metallurgy Engineers),

6.5.4 End quench testing shall be carrled out as de-
scribed in DIN 50191, the test temperature being in compli-
ance with the values spacitied in table 9. The hardness
shall be determined as described in DIN 50103 Part 1,
mathod C.

8.5.5 Tightness testing shall be carried out by applying an
internal hydrostatic pressure as described in DIN 50104,
Unless otherwise agreed, the test pressure shall be 80 bar,
to be maintained for at least five seconds.

Instead of hydrostatic testing, the manufacturer shall be
permitted to subject the tubes to non-destructive testing
{e.g. by the eddy current method described in Stahi-Eisen-
Priifbiatt 1928),

6.5.6 Tubes shall be visually checked under sufficient

light, by a person with normal vision.

Nate.Instead of the visual check, the manufacturer and pur-
chaser may agree on a Suitable altarnative method.

6.5.7 The wall thickness at both tube ends shal! be meas-
ured for dimensional accuracy using suitable instruments.

6.5.8 The tube diameter shall be established by way of
two-point measurement using suitable instruments.,

8.5.8 Determination of austenitic grain size shall be car-
ried out as described in DIN 50 601 and, uniess otherwise
agreed, by means of the gquench test specified therein.

6.5.10 Determination of the oxidic non-metaliic inclusions
content shail be carried out using method K as described
in subclause 8.2.2 of DIN 50 602.

€.5.11 Non-destructive ultrasonic testing shall be carried
out as described in Stahl-Eisen-Priifblatt 1915 or by means
of an equivalent method.

6.5.12 Determination of the depth of skin decarburization
shall be carried out as described in DIN 50192,

6 5.13 Hardness testing shall be carried out as descnbed
tn DIN 50351,

6.5.14 Determination of materials identity shall be carried
out by suitable means.

6.6 Retests

6.6.1 Tubes which do not satisty the requirements speci-
fied in subclauses 6.5.5 to 6.5.8 shall be sorted out. The
manufacturer shall be entitled to correct any defects or

, deficiencies determined upon testing and to submit the

tubes for renewed inspection.

6.8.2 If one test tube fails the tensile test or, if applicabie,
the impact test, the manufacturer shall be permitted to
retest twice the number of test pieces taken from the same
tube, in which case all test pieces shall satisfy the require-
ments, If this is not the case, the tube shall be sortad out,
Instead of retesting the failed tubes as described above,
two other tubes may be taken from the same batch and sub-
jected to renewed tensile and, if applicable, impact testing.
Should these tubes also fail, the batch shall be deemed not
to be in conformance with this standard. However, the
manufacturer and purchaser may agree that all units be-
longing to the same batch be tested individually.

The manufacturer shall be permitted to correct defects or
deficiencies by means of heat treatment orin another suit-
able manner, and resubmission of a failed batch shall be at
his discretion. If the batch fails testing after resubmission,
it shall be deemed not to be in conformance with this
standard.
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6.6.3 Test results that may be deemed 10 have been faisi-
- fied by incorrect sampling, sample preparation or {esting
shall not be counted.

7 Marking

7.1 Hot formed tubes in compliance with this standard

sheall be clearly and durably marked with the following infor-
mation:

2&) manufacturer's mark:

b) material designation or number;

¢} the symbol N or V, where one of these conditicns has
been agreed;

d) theinspector's mark (where acceptance inspection has
been agreed);

e) symbol indicating that the products have been subject-
ed to non-destructive testing.

Footnotes to table 1:

7.2 Tubes shall be marked by means of stamping, engrav-
ing or imprinting. Thin-walled tubes or those with small out-
side diameters may be marked by other suitable means
(e.g. by labelling the bundle). .

7.3 Cold formed tubes shall normaltiy be marked bymeans
ot a label on'the bundie containing the information given in
subclause 7.1.

8 Complaints

8.1 Undercurrent law,warranty claims may only be raised
against defective products if the defects impair their pro-
cessing and use to a more than negligible degree. This shall
apply unless otherwise agreed at the time of ordering.

8.2 Itisnormal and practical for the purchaser to give the
supplier the opportunity to judge whether the complaints
are justified,if possible by submitting the products objecied
toc or samples of the products supplied.

1) Elements that are not given in the table shall not be added intentionally to the material without the purchaser's consent,
except 1o finally treat the casl. In cases of doubt, the limit values specified in DIN EN 10020 shall apply.

2) With the exceptien of sulfur and phosphorus, slight deviations in the ladle analysis {from the limit values specified shall
be permitted, provided that sither narrower hardenability scatterbands in the end quench test {ct. footnotes 1 and 2 to
table 4), or that quenched and lempered or normalized products complying with the requirements specified in table 7 or &
are ordered. The devlations specified in table 2 shall aiso be complied with,

3) Single values piven (l.e. not ranges) reprasent the maximum permissible content.

4) The steel Is Intended for special applications.

%) «® This steel may alsc be ordered with a lead content of 0,15 to 0,30 %, identified by material deslgnaticn (or material
number) C22Pb {1.0404), C35Pb (1.0502), C 45Pb (1.0504), C55Pb (1.0537) and C 80 Pb (1.0602).
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Table 2. Amounts by which the chemical composition as determined by product analysis may

deviate from the limiting values specified for ladle analysis

X Limit deviations in the product analysis
Ma)_umum content as . from the limiting values specified
Eiement determined by ladle analysis, ' i lvsi
as a percentage by mass or the ladie analysis,
as a percentage by mass1)

c < 0,55 0,02
= 0,55 < 0,65 0,03
Si <040 0,03
M <1.00 0,04
n >1,00 <1865 0.05

P < 0,045 0,005

S < 0,045 0,005
c < 2,00 0,06
r 200 <270 0,10
Mo =< 0,30 0,03
> 0,30 < 0,50 0,04
Ni < 2,00 0,05
> 2,00 <220 0,07
v < 0,20 0,02

1) If & number of product analyses are to be carried out; the deviations within one cast that
an element shows shall either be above the upper limit or below the lower limit of the range
~ specified for the ladle analysis, but not both at the same time for one cast.

Tabie 3. Requirements arnd inspection documents as a function of heat treatment condition

Relevant requirements (unless
Heat Symbol for otherwise agreed) for Harden- Type of DIN 50049

treatment . ability inspection document
condition hot cold chemical hardness mechan- as in

formed formed compo- asin ical tabie 41)

tubes iubes sition table 6 properties 22| 31iB | 31C | 31A
Not
heat U BK X - o sub- X x| x | - | -
treated csa:szes
Anneaied a @BK X x2) | and543 X x| x3 - | -
Normal-

a -

ized N &) NBK X X X X X X X
Quenched
+tempered v v X - X - - X X X
) Oniy appiies to high-grade steel (¢f. subclauses 5.5 and 5.5.1),
2} »® Subject to agreement at the time of ordering.
3) Cf. subciause 5.2.1.
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Table 4. Limiting values of Rockwell C hardnesa determined in the end quench test !)) 2) 3
{Hardness valuss not specified in this table may be taken from figures 2a o 2m.)

Page 9

Matarial Limits of Hardness, in HRC, at a distance from quenched end face,
o ber hardenability in mm, of
designation numoe statterhand | 1| 15| 2(3]4,5|6|7][8|9(10]11|13)15(20| 25 30]35/40; 45|50
Ck 354), 5) 111814, 5 Maximum 58, - 157)/55(53/49/41134\31{28|27|26|25|24 23520 = - |- |~ | -
Cm 354), 5) 1.11804), 5 Minimom 1481 - 140133[24122/20( - | - - -|-| -1 -1 . _! [ .
Ck 454, 5 111919, 5 Maximum 62| - |61161160|57|51(44/37(34/33/32/31[30 20| 28 27 -] -1-
Cm 454), %) 1.12014), % Minimum 55i - [51137|30(28,27)26{25(24|23] 22| 21 200-|-|-v=- =|~]-
Ck 554),5) 1.12034), %) Maximum |85 - \64|63)62)60{57[52(45|37/3635|a4|33/32{30120] - | - | = |
Cm554), 9) 1,1209 4, 5) Minimum | 58| = |55/47)37,33{32/31)|30|29|28|27| 26| 25| 24|22 20| -1 - | -] =
L
Ck 604), 5) 1.12214,9) Maximum | 67| - |66 65|63)62(5954(47|39(37|36|35!34(33/'31]30! - | - | | -
Cm 60+, 5) 1.12234),9) Minimem 180 - |57)50/3935(33|32)31(30(29 28|27 28|25/ 23]91f -1 | | _
28 Mn 64), 3) 1.11704,%) | waximum 85| - |- |54] ~|51) - 48| - |a4| ~ |41|38|35| 31|20 27| 28] 25 25|24
Minimum |46 — § — |43 - |37 - 27| - {21 - | =l i {1 {1411 _|_
; -
36 Mn 55) 1.11676) Maximum
Minimum
41Craq 170354 Meximum | - | 81| - 81| - |60| - |58| - 58| ~ |58!54150| 46| 42| 40| 38| 37) 36| 35
Minimum .} — | 53 | - |52} - | 50| - |47| - 141 - 137134|33| 20 26| 23121] - | - | -
25CrMo 49) 1.7218+4) maximym | - | 52 | - |52] - |51| - | 50| - 48| - |46|43|41|3735133|32{31|31 31
Mirvimum —44—43-40—37—34-322927232120—'"-
34 CrMo 4+4) 1.72204) Maximum | — | 57 | ~ 57| - 157} - |56 = 55| ~ |54|53|52| 48| 45|43 21|20 20|20
Mirimum = 42| - 49] - 148) - 145 - (42| - |39!38[34]|30 28/27|28/25/24([24
42 CrMo 44) 1.72254 Maximum | - | 61|~ |61 - 161, - |60; ~ |60| - |59|50|58 56|53|51|48(47]46]45
Minimur | - 53 | ~ 53| - [52; - |B1| ~ |49] ~ 143|40|37|34]32|31!30 30| 29|29
36 CrNiMo 4 4) 1.65114) Maximum - 59| - 59 - 58| -158| - 57| - 57|57 5B(55154|53|52!51|650149
Minimum ) — 4 51 | ~ |50] -, 48| - [49| - |4B| - 147 |46|45|43 41|3g|38 36(34(33
34 CrNiMo 6+) | 1.65829) Maximum | —| 58 | - |58| = 58| - |58 - |57| - |57i57i57 57|57|57|57/57|57i57
Minimum —-| 50| - |50} -.i50| - | 50| ~ [48] - |48|48 48|48|47)|47147146|45) 44
30 CrNiMo 84 1 1.6580% Maxiowm | — | 56 | - 156] - |56] - |56 - |55| - | 55|55 55|55/54|54|54| 54|54 |54
Minimurn = | 481 - (48] — 48| - |48| - |47| - 47|47 46145|45(45|44]/44143143
30 CrMoV 94) 177074 Maxium | - | 56 | - 156| - | 56| - |56] ~ |56| - [56l55,55)54 53]52(51 50|491i48
T Minimum | = | 48 | - [48| = |47| = |47| - |46] ~ [46145/44141|39 38{37{36{35|34

agreed:
Ck35, Cm 35, Ck45 and Cm 45, at 4 mm;
Ck 55, Cm 55, Ck60 and Cm 60, at Smm.

If necessary, a similar agreement may also be made in each case for a distance of 1mm from the end face,

from the end face,i.e. HL 4 or HL 5, shall be specified in the order, [ at the same tirme the restricti
distance of 1mm from the end face, the digit 1 shall precede digit 4 or 5, i.e. HL14 or HL15.

®& Foralloy steel and 28 Mni 6 steel, restricted hardenability scatterbands in comparison with the original scatter
determined in the end quench test, i.e. restricted with respect to the upper limitin

2

—

the upper or lower limiting curve is required, the symbol HH or HL, respectively, shall be spacified in the order.

) ®®  Within the context of the conditions specitied, particular values for harden
agreed at the time of ordering.

5} The Rockwell C hardness values are to be regarded as provisional for this steel,
8) Specifications have not yet been made with regard to the limits of hardenability scatterband for this steel.

'} ®=®  Forunalloyed steels (except 28 Mn 6 steel), at the following distances frem the Quenched end face, a restricti
the hardenability scatterband to two-thirds width, either from the upper or the lower limiting curve (cf, table 5) may be

If a restriction in the hardenability scatterband with respect to the upper limiting curve is required, the symbol HH and
the associated distance from the end face, x, i.e. HH 4 or HH 5, shall be specified in the order; if a restriction in the
hardenability scatterband with respect to the lower limiting curve is required, the symbet HLand the associated distance

onis also to applyata

! | g curve or the lower limiting curve (cf.
figures 2e to 2m), may be agreed at the time of ordering, If a restriction in the hardenability scatterband with respect to

ability in the end quench test may be

4) The limiting values of Rockwell C hardness have been taken from DIN 17 200 (superseded by DIN EN 10 083 Parts 1 and 2).

on of

band
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Table 5. Possibie restriction of the hardenablility scatterbands at one or two distances from the quenched end faces in

the case of unalloyed steel )

Materisl e vanahed and face. o, of Restriction of
designation number 1 4 5 scatterband)
Ck 35 1.1181 51 to 58 34 to 53 - HH
Cm3as 1.1180 4B 1o 55 24 10 43 - HL
Ck4s 1.1191 57 to 62 41 to 60 — HH
Cmas 1.1201 55 to 60 30 %0 50 - HL
Ck 55 1.1203 80 to 85 - 42 10 60 HH
Cm55 1.1209 58 to 63 - 33 to 51 HL
Ck 60 1.1221 62 to 67 - 44 to B2 HH
Cm§go 1.1223 60 to 65 - 3510 53 HL
1) Cf. tabie 4 and figures 2a 10 2d.
2) Ci footnote 1 to table 4,

Table 6. Maximum hardness for tubes supplied in the annealed
congition (G and GBK}

Material Maximum
Brineil hardness,

designation number in HB 30
c22 1.0402

Ck 22 11151 166
Cm22 1.1148

c3s 1.0501

Ck 35 11181 183
Cm 35 1.1180

cas 1.0503

Ck 45 11191 207
Cm4s 1.1201

C55 1.0535

Ck55 1.1203 229
Cm55 1.1209

C60 1.0601

Ck 60 11221 241
Cmé&0o 11223

28Mn6 1.1170 223
36Mn 4 1,0561

356Mn5 1.1167 217
41Cr4 1.7035 241
25CrMo 4 1.7218 212
34CrMo 4 1.7220 223
42CrMo4 1.7225 241
36 CrNiMo 4 1.6511 248
34 CrNIMo B 1.6582 248
A0 CrNiMo B 1.6580 248
30CrMoV 8 1.7707 248
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Page 14 DIN 17204

Table 10. Types of length and {imit deviations

Type of length

Limit deviations,

in mm
As manufactured length 1) 1)
Specified length + 500
< 6m *°
Exact length > 6m<12m +18
>12m Subject to agreement,

1y The as manufactured lenpth is a function of outside diameter, wall
thickness, and the manufacturer’s works involved, anq is to be
declared by the manufacturer.

Table11. Summary of scope of testing and DIN 50 049 Inspection documents for tubes subject to acceptance inspection
(See figure 1 for location and orientation of test pieces, and subclause 6.3.7 for baich sizes.)
) . DIN 50049
No.i Test to be carried out Subclause Scope of testing inspection document
1 | Ladle analysis 531 1 analysis per cast DIN 50048 — 2.2
(all elements given in table 1 for the
relevant material).
2 | Tensile test 6.4.1 1 test piece per batch. DIN 50049 — 31 A or
' 6.5.1 DIN 50049 — 31B or
DIN 80040 — 31C
3 | impact test 6.4.2 1 set of 3 test pieces from 1 test tube DIN 50049 — 31A or
6.5.2 per batch, where s is at least 10 mm, DIN 50049 — 3.1B or
in condition V, on one end. DiN 50048 = 31C
4 | Tightness test 6213 | Al tubes. DIN 50049 — 3.1B
855
5 | Visual check 6.56 All tubes. DIN 50048 ~ 3.1A or
DIN 50049 — 3.1B or
DIN 50048 — 3.1C
6 | Check for dimensional 6.5.7 All tubes, DIN 50048 — 3.1A or
accuracy 658 DIN 50049 — 3.1 B or
DIN 50048 - 3.1C
7 | »® Materials identity 6.3.1.5 All tubes. DIN 50040 ~ 318
test 6.5.14
8 .| »® Product analysis 6.4.3 1 test piece per batch. DIN 50049 — 3.1B
6.53
9 | #& End quench test 6.4.4 1 sample per cast. DiN 50048 — 3.1B
6.5.4
10 | ®® Hardness test 548 1 test piece per batch. DIN 50049 — 3.1B
6513
11 | #® Determination of 645 1 test per cast. DIN 50049 — 3.1B
i grein size 659
12 | #* Teasi for non-metaltic 6.4.6 Subject 1o agreement. DIN 50049 — 3.1B
inclusions 6.5.10
13 | ®® Non-destructive 5105 All tubes, DIN 50049 — 3.1B
testing 6.3.1.4
14 | #& Check for depth of 6.3.4 Al least 2 samples per consignment. DIN 50048 — 3.1B
decarburization 6.5.12

224
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zh
as in DIN 50140\

1} Cf. subclauses 6.4.1.1 and 6.4.1.2.

K = set of three DIN 50115 test pieces.
Z = tensile test piece (cf, subclause 6.4.1).

Figure 1. Test piece location and orientation
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Figure 2. Scatterbands for Rockwell C hardness determined by end quench testing
(The curves shown in figures 2a ta 2e are provisionai.)

1y Cf. table 4.

2) It should be nated that when the hardness test indentations are spaced 1 mm apart, and with hardness values of lass than
30HRC, the indentations interact,
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For ') and 2), see page 15.
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Standards and other documents referred to

DIN 2381 Part t Seamless precision steel tubes; dimensions
" DIN 2391 Part 2 Seamless precision stesl tubes; technical delivery conditions
DIN 2448 . Seamiess stee! plpes and tubes; dimensions and mass per unit length
DiN  B528 Part 1 Weldabllity of metallic malerials; concepts
DIN 17014 Part 1 Heat treatment of farrous materials; terminology
DIN 17 200 Steels for gquenching and tempering; technical delivery conditions (superseded by DIN EN 10083
Parts 1 and 2)
DIN 50049 Inspaction documents for the delivary of metallic materials
DIN 50103 Part 1 Rockwell hardness testing ot metallic materials; C, A, B, F scales
DIN 50104 Internal hydrostatic pressure testing of hollow bodies: general specifications
DIN 50115 Notched bar impact testing of metallic materials using test pieces other than ISO test piecaes
DIN 50125 Test pieces for the tensile testing of metaltic materials
DiN 50140 Testing of metallic materials; tensile testing of tubes and tube sections
DIN 50 145 Tensile testing of metallic materials
DIN 50191 End quench hardenability testing of steel (Jominy test)
DIN 50192 Determination of depth of decarburization of steel
DIN 50351 Brinell hardness testing of metallic materials
DIN 50 601 Determination of grain size of ferrite or austenite in ferrous materials by metallographic methods
DIN 50602 Microscopic examination of high-grade steel to determine the non-metallic inclusions content
DIN EN 10020 Definition and classification of steel grades

DIN EN 10 083 Part 1 Quenched and tempered steels; technical delivery conditions for special steels
DIN EN 10083 Part 2 Quenched and tempered steels; technical delivery conditions for unalloyed quality steels

Stahl-Eisen-Werkstoffblatt 0823) Begriffsbestimmungen zur thermomechanischen Behandlung von Stah! (Concepts asso-
ciated with thermomechanicaily formed steel)

Stahi-Eisen-Priifblatt 18053) Probenahme und Probenvorbereitung Hir die Stiickanalyse von Stihlen (Sampling and sample
preparation for the product analysis of steel)

Stahi-Eisen-Priifblatt 19153) Uitraschalipriifung auf Léngsfehler von Rohren aus warmifesten Stihlen (Ultrasonic te;ting for
longitudinal imperfections in steel tubes with elevated temperature properties)

Stahl-Eisen-Priifblatt 18253} Elektromagnetische Priifung von Rohren zum Nachweis der Dichtheit (Electromagnetic testing
- of tubes for verification of leak tightness)

Handbuch fiir das Eisenhiittenlaboratorium 3) .

Explanatory notes .
At the request of tube manufacturers, it was decided to take seamless tubes out of the scope of the March 1987 edition of
DiN 17 200 and to cover them in a separate standard, The request and the decision were based on a number of factors:

-a) ontheone hanq, not all DIN 17 200 steels may be used for the manufacture of tubes; on the other, several suitable quen-
ched and tempéred steels are not covered in DIN 17 200; :

b) specifications could be made solely for tubes, which is of particular relevance in terms of testing:

¢} the number of footnotes could be reduced, which facilitates data processing and printing;

‘d) revision of DIN 17 200 would be facilitated,

Several DIN 17 200 steels are not included here, since theyare not suitable forthe manufacture of seamless tubes.'On the other

hand, this standard includes Cm 22 (1.1149), 36 Mn 4 (1.0561) and 36 Mn 5 (1.1167) steels, which were not covered in the previ-
ous edition of DIN 17 200.

As far as possible, the requirements regarding chemical composition, maximum hardness in the annealed condition, harden-
ability in the end quench test, and heat treatment have been adopted from DIN 17 200, The Explanatory notes in DIN 17 200
should be referred to with regard to more specific information on hardenabllity scatterbands.

The mechanical properties specified for the normalized and the quenched and tempered conditions are based on the specifi-
cations made in DIN EN 10 083 Parts 1 and 2.

International Patent Classification
B21C B22D45/00 C22C38/54 C21D1/18 C21D126 C21D1/55 F BLY/O2 GOIB GOIL

3) Obtainable from Verlag Stahleisen mbH, Posttach 82 29, D-4000 Disseldorf 1.
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