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INTERNATIONAL STANDARD

ISO

4955-1983 (E)

Heat-resisting steels and alloys

1 Scope and field of application"

1.1 This
the grades
which are

International Standard specifies requirements for
bf wrought steels and alloys listed in tables 2 and 3
usually employed for products for which the

resistance tp the effects of hot gases and the products of com-
bustion at temperatures in the region above 550 °C is the main

requirement.

NOTE — Stfels which have an increased resistance to deformation

when they a
covered by

e subjected for long periods to mechanical stresses are
ISO/TR 4956, Wrought steels for use at elevated

temperatured in engines,2) Further heat-resisting steels and alloys for
valves are cojvered by I1SO 683/15, Heat-treated steels, alloy steels and.

free-cutting
engines.

kteels — Part 15 : Valve steels for internal combustion

1.2 Unless otherwise stated,. this International Standard ap-

plies to all t
are supplieq

tions given

pes of hot-worked or cold-worked:products which
in one of the surface and heat-treatment condi-
in 3.3.

NOTE — Notall of the steels included'in this International Standard are
necessarily ayailable in all product forms.

2 References

ISO/R 80,

Rockwell hardness test (B and C scales) for steel.

ISO 404, Steel and steel products — General technical delivery

requirements.

1SO 683/13, Heat-treated steels, alloy steels land free-cutting

steels — Part 13,: Wrought stainless steels.

1ISO 6506, Metallic materials — Hardness test,
ISO 650711, Metallic materials — Hardness test|
Part1 :"HV5 to HV100.

3- Requirements

3.1

3.1.1 The purchaser shall state in his enqui
following :

a) the product form and the dimensions
b) the type of material (see tables 2
necessary, the condition of heat treatmen

delivery (see 3.3.1 and 3.3.2);

c) the requirement class (see table 1) and
kind of documentation required {see 4.5).

3.1.2 Furthermore, the relevant clause of IS

— Brinell test.

— Vickers test —

Information to be supplied by tl']e ‘purchaser

vy and order the
see 3.9);
and 3) and, if

t at the time of

if called for, the

D 404 is valid.

3.2 Production process

ISO 82, Steel — Tensile testing.

ISO 86, Stee/ — Tensile testing of sheet and strip less than

3 mm and

not less than 0,5 mm thick.

ISO 89, Stee/ — Tensile testing of wire.

ISO 375, Stee/ — Tensile testing of tubes.

ISO/R 377,

Selection and preparation of samples and test

pieces for wrought steel.

Unless otherwise agreed in the order, the stee

Imaking process

used shall be at the discretion of the manufacturer. When he so

requests, the purchaser shall be informed what
used. :

process is being

3.3 Heat treatment and surface condition of

delivery

3.3.1 The surface and heat treatment cond

ition of delivery

shall be agreed at the time of enquiry and order.

1) At the next revision of this International Standard, tubes and nickel alloys may be deleted.

2) In preparation.
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3.3.2 Usual delivery conditions are
a) hot worked;
b) hot worked + heat treated;
c) hot worked + heat treated + descaled;
d) hotworked + descaled + cold worked + heat treated;

e) hot worked + descaled + cold worked + heat treated
+ descaled

3.8.2 Hot-rolled, forged, cold-drawn or, rough-machined
products shall be delivered with a machining allowance for the
removal of, by machining or grinding, of

a) “surface decarburization, and |
b) surface imperfections.
As long as no International Standard for the machining

allowances of heat-resisting steels and alloys is available, the
allowance shall be agreed at the time of enquiry and order.

However, not all product forms are necessarily available in all
conditions ap given above. Unless otherwise agreed at the time
of enquiry ahd order, the heat treatment referred-to in a) to e)
above is ideptical with the heat treatment conditions given in
tables 6 and 7.

3.4 Requirement classes!

The steels covered by this International Standard shall be
ordered and delivered in accordance with one of the require-
ment classes given in table 1.

3.5 Chemical corhposition

3.8.1 The |chemical composition expressed by the cast
analysis shgll be in accordance with the corresponding re-
quirements {n tables 2 and 3.

3.5.2 The permissible deviation between the values specifiéd
in tables 2 apd 3 and the product analysis are given in tables 4
and 5.

3.6 »Meci['anical properties

3.6.1. ‘Wheh ordering according to the(reqdirement class 1a
and to" the|heat treatment condition~givVen in table 6, the
maximum Brinell hardness values specified in table 6 shall

apply.

3.6.2 Wheh ordering according to the requirement class5and |

to the heat|treatment-condition given in table 6 the tensile
properties specified.in\table 6 shall apply.

3.7 Further.material properties

4.1 Number of sample products

3.9 Dimensions and tolerances

3.9.1 Where possible the produets shall He ordered and
delivered in accordance with existing Internatjonal Standards
for dimensions and tolerances (see the list inf annex B). The
ordered dimensions shall,- where applicablg, include the
minimum machining allowances.

3.9.2 If none of'the International Standards listed in annex B
is applicable, then the dimensions and tolefances shall be
agreed at the/time of enquiry and order.

4. (Testing

4.1.1 Chemical composition

If requested at the time of enquiry and order, the cast analysis
shall be reported by the manufacturer. If a product analysis is
required by the purchaser and unless otherwise agreed at the
time of enquiry and order, one sample product shall be taken
from each cast.

4.1.2 Mechanical properties

One sample product shall be tested for each cast and for each

There are some further material properties for which, however,
it is impossible at present to lay down clear requirements. As
far as appropriate and possible, annex A gives technical infor-
mation about these properties.

3.8 Surface quality

3.8.1 All products shall have a workmanlike finish and shall be
clean and free from surface imperfections likely to have an
adverse effect.

4.2.1 ' For product analyses, ihe selection of samples shall be
carried out in conformity with the requirements of ISO/R 377.

4.2.2 For the Brinell hardness test, the surface of the sample
product or of a test piece taken from the sample product in the
delivery condition shall be prepared in accordance with the re-
guirements in 1SO 6506.

1) In previous International Standards dealing with this subject, the term “type of condition of delivery”” was used instead of “requirement class™. it
was replaced in order to avoid confusion with the term “delivery condition”” which is often used for the treatment condition of the steel at the time of

delivery.
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4.2.3 For
taken

the tensile test, one longitudinal test piece is to be

— for bars : according to figure 1 and 1SO 82;

— for wire : according to figure 1 and 1SO 82 or ISO 89;

— for tubes: according to figure 2 and 1SO 82 or
ISO 375;

— for flat products : in cases of dispute, according to

figure 1
is perm

and1S0-82 or 1SO 86; otherwise-the-manufacturer

1SO 4955-1983 (E)

4.4 Retest

For retests, see 1SO 404.

4.5 Certification of the tests

For certification of the tests, the relevant clauses of ISO 404 are
valid, acceptable documents being

a) statement of compliance with the order;

itted to use for flat products transverse test pieces

taken infaccordance with figure 3.

4.3 Test|methods

4.3.1 In cpses of dispute, the methods for the chemical

analysis s!
Standard.

Il be those established by the relevant Internationai
f no International Standards are available, the

methods may be agréed upon and specified at the time of en-
quiry and ofder.

4.3.2 The|Brinell hardness test shall be made in accordance
with ISO 6506.

4.3.3 The|tensile test shall be made in accordance with
ISO 82, I1SQ 86.or ISO 89, as appropriate.

b) test report;
¢) inspection certificate;
d}  inspection report;
5 Surface ahd internal imperfections and
complaints after delivery .
" The conditions given in 1ISO 404 are valid for

— surface imperfections;

repairs;

internal imperfections;

" — complaints after delivery.



https://standardsiso.com/api/?name=3045833ee0f1a8917debb0a6dc8759f5

1SO 4955-1983 (E)

Dimensions in millimetres

\ Test piece

Circulgr sections

Sample product

Ak
B | Test sample
C k= Test bar (the piece after reduction to the size in which it is to be heat-treated)
D |= Test piece
Regtangular sections
<25 . >B
LN
“T™N T~V LA
SRR N "2 _ &
N T ) Tel e r\\ A
\_.// \\ i~ s e - =}
/\ \\ 3 "2}
~i s N
- 12,5 : >
— 125 )
e s

Figure 1 — Location of the tensile test pieces in bars and wire
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a)

1) Sample

1SO 4955-1983 (E)

Either a full section tensile test
piece according to 1SO 375

2) Test piece

with a gauge length of L, = 5,66,/5,"

/ *So = cross-section of the tést piece \

or b) a round longitudinal tensile test piece
according to 1SO 82; taken as follows

12

(Test piece identical with
the sample drafted above)

e =t S AN,

i

)

Figure 2 — Locatioh and type of the tensile test pieces for tubes
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-
|
i
|

Direction of rolling

!

;w = width

EYES

|
o B

Samples for
Thickness : » test pieces according to 1SO 867
> 3 mm
. L L Ll J
el ———J——
rectangular test piece2! 25
‘ mm
>.8%and < 10 mm :
« 7777771 1
et~

round test piece2! —\ " 25 mm

{‘ | 5m

1) IS0 86 recommends test pieces either. of 20 mm width and 80 mm gauge length or of 12,5 mm width and 50 mm gauge length, the iatter being
only for thicknesses > 0,5 mm and < 2 mm. {The elongation values for test pieces must be agreed; seen footnote § in table 6.}

> 10and € 256 mm

2) Gauge length in cases of dispute : Ly = 5,65 VS (S, = cross-sectional area of the test piece).

Figure 3 — Location of the tensile test pieces in sheet, strip or plate (see 4.2.3)
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Table 1 — Requirement classes

1 2 3
Requirement to be
No. Requirement observed in the case
requirement class*
‘ 1 la 5
1 Chemical composition X X X
2 Hardness in the usual delivery
condition - X —
3 Fensile-properties-n-the
' usual delivery condition - - X

* The requirement class numbers are provisional. They will be finally
fixed as soon as the International Standard on a system of the numbers
and letters for the requirement classes has been established.

Table 2 — Types of steel and chemical composition specified
(applicable to cast analysis)"

0, 1) 0, H

e [ e [mE TR TR [ e[ we [ g il
Ferritic steels g .

H1 0,08 1,0 max. 1,0 0,040 0,030 10,5/12,5 - Ti>6X%C< 100

H2 0,12 1,0 max. 1,0 0,040 0,030 12,0/14,0 - - =1

H3 0,12 0,70/1,4 1,0 0,040 0,030 12,0/14,0 Al 0,70/1,20

H4 0,10 1,0 max. 1,0 0,040 0030 16,0/18,0 - - 8

Hb5 0,12 0,70/1,4 1,0 0,040 0,030 17,0/19,0 - ‘ Al 0,70/1,20

H6 0,12 0,70/1,4 1,0 0,040 0,030 23,0/26,0 — Al 1,20/1,70

H7 0,20 1,0 max. 1,0 0,040 0,030 24,0/28,0 - : N 0,15/0,26

Austenitif steels

H10 0,12 1,0 max. 2,0 0,045 0,030 17,0/18,0 8,0/10,0 — 12

H11. 0,12 1,0 max. 2,0 0,045 0,030 17,0/19,0 9,0/12,0 Ti» 5X%C < 0,80 = 15

H 12 0,12 1,0 max. 2,0 0,045 0,030 17,0/19,0 9,0/12,0 Nb » 8X % C < 1,202} =~ 16

H 13 0,20 1,56/2,5 2,0 0,045 0,030 19,0/21,0 11,0/13,0 -

H 14 0,08 1,0 max; 2,0 0,045 0,030 22,0/24,0 12,0/15,0 -

H 15 0,08 1,5 max. 2,0 0,045 0,030 24,0/26,0 19,0/22,0 -

H 16 0,20 1,6/2,5 20 0,045 0,030 24,0/26,0 19,0/22,0 -

H 17 0,15 1,0/2,0 2,0 0,045 0,030 15,0/17,0 33,0/37,0 -

H 18 0,124 1,0 max. 2,0 0,045 0,030 19,0/23,0 30,0/34,0 Al 0,15/0,60; Ti 0,15/0,60 || TS 69, P.693

1) Element$ not/quoted in the table shall not be intentionally added without the agreement of the purchaser, other than for the gurpose of finishing
the heat. All reasonable precautions shall be taken 1o prevent the addition of such elements from scrap or other materials used in the manufacture, but
residual elements may be present provided that the mechanical properties and applicability are not adversely affected.

2) Tantalum determined as niobium.
3) See ISO 2604, Steel products for pressure purposes — Quality requirements — Part 2 : Wrought seamless tubes, and Part 4 : Plates.
4) A minimum of 0,056 % C shall also apply.
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Table 3 — Types of alloys and chemical composition specified
(applicable to cast analysis)

Type of Si% |Mn% | S% Al% |Co % Cu % . . Other elements
alloy C % max. max. max. max. max. Cr % max. Fe % Ni % Ti % %
H 20 < 0,15 0,5 1,0 0,015 | 0,47 1,0 14,0/17,0 0,5 6,0/10,0 > 72,0 <05
H21 0,08/0,15 1,0 1,0 0,020 — 5,0 18,0/21,0 | 0,5 < 5,0 !Remainder | 0,2/0,6
. Mo : 8,0/10,0
H 22 < 0,10 0,5 0,5 0,015 | 0,4 1,0 120,0/23,0 — < 5,0 |Remainder | < 0,45 ‘Nb + Ta:3.2/4,2

1) If aluminium is determined.

Table 4 — Permissible deviation between specified analysis and product analysisd{orthe steefs

(see table 2)
Permissible deviations!), %
Tz:,:e?f : Qther
C % Si % Mn % P % S % Cr'% Ni eler:)}ents
. 0
Ferritic steels
H[1 + 0,01 + 0,05 + 0,04 + 0,005 + 0,005 + 0,15 — Ti i 0,05
H|2 + 0,01 + 0,05 + 0,04 + 0,005 +.0,005 + 0,15 — —
H|3 +0,01 + 0,05 + 0,04 + 0,005 + 0,005 + 0,15 — Al |+ 0,10
‘H[4 + 0,01 + 0,05 + 0,04 + 0,005 + 0,005 + 0,20 — —
H|5 + 0,01 + 0,05 + 0,04 + 0,005 +. 0,006 + 0,20 — Al |+ 0,10
H|6 + 0,01 + 0,05 + 0,04 + 0,005 + 0,005 + 0,25 — Al |+ 0,10
H|7 + 0,01 + 0,05 + 0,04 +.0,005 + 0,005 + 0,25. — N B 0,02
Austenitic steels
H|10 + 0,01 + 0,05 + 0,04 + 0,010 + 0,005 + 0,20 + 0,10 -
H|11 + 0,01 + 0,05 + 0,04 + 0,010 + 0,006 + 0,20 + 0,15 Ti [+ 0,05
H|12 + 0,01 + 0,05 + 0,04 + 0,010 + 0,005 + 0,20 + 0,15 Nb|+ 0,05
H|13 + 0,01 + 0,10 + 0,04 + 0,010 + 0,005 + 0,20 + 0,15 -
H|14 + 0,01 + 0,05 + 0,04 + 0,010 +. 0,005 + 0,25 + 0,15 —
H|15 + 0,01 + 0,10 + 0,04 + 0,010 + 0,005 + 0,25 + 0,20 -
H|16 + 0,01 + 0,10 + 0,04 + 0,010 + 0,005 + 0,25 + 0,20 -~
H|17 + 0,01 +\0,10 + 0,04 + 0,010 + 0,005 + 0,20 —
. : Al |+ 0,05
H|18 + 0,01 + 0,05 + 0,04 + 0,010 + 0,005 + 0,25 + 0,20 Ti |t 0.05

1)+ means that in on€ gast the deviation may occur over the upper or under the lower value of the specified range in table @, but not
both af the same time, : )

Table 5 — Permissible deviation between specified analysis and product analysis for the alloys
(see table 3)

Permissible deviations!
Type of

alloy Other

C % Si % Mn % S % Al % Co % Cr % Cu % Fe % Ni % Ti % elements

%
H 20 +001 | +005|+003[+0005|+005|+010 (£020+005)%010 | -025 | + 0,05
H21 + 0,01 [+ 0,05 | + 003 |+ 0,005 — + 0,10 | £0,25 | + 0,05 | + 0,10 - + 0,056
" Mo: £ 0,10
, + - — s

H 22 + 0,01 | 4+005]+003 [+ 0005 +0051|+0,10 [+025 + 0,10 + 0,05 (Nb + Ta) : + 0,05

1) . + means that in one cast the deviation may occur over the upper or under the lower value of the specified range in table 3, but not both at the
same time.
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Table 6 — Hardness and tensile properties for the steels and alloys in the usual delivery condition

Type ‘ . Mechanical properties?
or Product o™ Locatmenc | w8 | Roo2 | Bo1dd Rpy 45"
alioy max. Nm{qz Nr/nrlr?r"nZ N/mm?2 "},2':
Ferritic steels
H1 A 179 2106} 400/6006) 256)
H2 'S)'::s resp. sheet > g'g > Z A 192 250 - 450/650 20
H3 Tubes?) > 0’5 <5 A 192 250 — 450/650 15
H4 ! A 192 250 — 450/650 18
HS Bars >5 <1 A 212 27 5067709 159)
H6 C\‘/’irrimgs > ?5 : :;’ A 223 280 - 520/72 10
H7 ! A 212 280 — 560,704 15
Austenitic steels
H 10 Q 192 210 + 250 500/700 40
H1 Plate resp. sheet > 0,5 < 30 Q 1929) 210 250 500/7009 35
H 12 Strip >05<5 Q 1929 210 250 500/7009) 35
H 13 Tubes >05<20 Q 223 230 270 550/750 30
H 14 Bars < 100 Q 192 210 250 500/700 35
Forgings < 100
H15 Wire >15< 15 Q 192 210 250 500/700 35
H 16 Q 223 230 270 560/750 30
H 17 Q 223 230 270 550/750 30
H 18 Q 192 170 . 210 450/680 30
Iron/NicKel alloys
H 20 Strip, sheet < 0,25 Q — - — > 550 -
resp. plate > 0,25 Q 217 240 > 550 30
Bars <25 Q .31 240 > 550 30
> 25 < 63 Q 285 240 > 550 30
> 63 Q 217 240 > 550 30
Tubes, HW10) Q 217 210 > 550 30
Tubes, CW10) Q 217 240 > 550 30
H21 Bars > 5,0 Q 235 230 > 640 30
Strip, sheet HW10) > 05 Q 235 230 640/830] 30
resp. plate  CW10) >.0,5 Q 235 300 690/830 30
Tubes > 0,6 Q 235 300 690/830 30
Wire > 1<10 Q — 640/830 —
H 22 Strip, sheet < 0,25 Q - — > 830 —
resp. plate > 0,25 Q 285 410 > 830 30
Bars > 50 Q 285 410 . > 830 30
1) A = anhealed; Q = quenched (see also table 7).
2} Rpo2 7 0.2 % proof stress
p 1.0 3 1,0 % proof stress
Ry, = ténsile strength : ‘ .
As = pgrcentage-elongation after fracture of longitudinal test pieces with a gauge length of L, = 5d,{d, = diameter of the round test piece)
or L, =|5,65 «/S; (S, = area of cross-section of rectangular test pieces within the gauge length}. For other gauge lengths the values shall be
agreed. .
1gN/mm‘2_= T Pa

3} For thin materials, the HRB or HRC hardness test according to 1ISO/R 80 or the HV hardness test according to 1SO 6507/1 may be used by agree-
ment between user and steel manufacturer, where it is not practicable to use the HB test.

4)  The Ry, 9,2 min Value shall be determined unless in the case of austenitic steels it has been agreed between the purchaser and supplier that the
Rp 1,0 min Value is required instead of the Ry, g 3 mp value.

5) The values apply for test pieces with thicknesses > ‘3 mm. For smaller thicknesses, the values shall be agreed at the time of enquiry and order.
6) If tensile properties are required they are to be confirmed at the time of enquiry and order.

7} Only applicable for cold-finished tubes. )
For hot-finished tubes, the applicability of the values specified for the hardness and tensile properties should be agreed at the time of enquiry and
order.

8) For tubes Ag in may be 3 % lower.
9)  For cold-rolled products, the hardness value can be < 223 HB and the upper limit of the tensile strength 750 N/mma2,
.10) HW = hot worked; CW = cold worked.
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Table 7 — Heat treatment

{data for guidance only)
Type of " Heat treatment
steel or | Symbol
alloy 'l;%mzerzasu;;:e Cooling?
Ferritic steels
H1 A 825 A, (W)
H2 A 775 A, (W)
H3 A 825 A W)
H4 A 825 A W) ¢3
HS5 A 825 A, (W)
H6 A 825 A, (W)
H7 A 825 AHlw)
Austenitic steels
H 10 Q 1070 w, {A)
H1 Q 1 050 w, (A)
H 12 Q 1 050 W, (A)
H 13 Q 1100 w, (A)
H 14 Q 1100 w, (A)
H 15 Q 1,100 w, (A)
H 16 Q 1100 w, (A)
H 17 Q 1070 w, (A)
H 18 Q 1125 AW
Iron/Nickel alloys
H 20 Q 1 0254 AW
H21 Q 1025 A
H22 Q 975 AW
1) (A~= annealed; Q = quenched.
2) A = ainb W = water.
3) In special cases furnace cooling is also permitted.
4) - Depending on the degree of cold work applied to the product and
the type of furnace employed in- heat treatment, the quenching
temperature can vary to a considerable extent to-enable the properties
to be achieved.

10
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Annex A

Technical information on heat-resisting steels and alloys

Introduction

Clause 3 of this International Standard covers those requirements which can be clearly defined and which seem necessary to specify a
material of fairly uniform properties. In the following, these requirements are supplemented by indications on some further important

properties
limited a 1

A2 H

The steel
combustio
dependent
are unimp

A warning|
should not

be significantly increased, depending on their chemical composition, so that as.a consequence the maximum temp

be reduce

A.3 Creep resistance

In table 9,
guidance (

A.4 PH

In tabie 10

A.5 Tedchnological properties

AbB1 T
from the n

A52 T

working. §

sTand alloys given in tables 2 and 3 have, by virtue of their alloy content, an increased resistance to attack

which for one reason or another, for example because of difficulties in their verification or because they
umber of tests, cannot, at present, be formulated as requirements but should be regarded as technica

at resistance

n products. This resistance and, consequently, the maximum service temperature. of the materials is,
on the conditions of attack. For use in clean air or hydrogen under conditions where the mechanical str
brtant with regard to service life, the maximum service temperature indicated-in table 8 can be taken a

is given that where the material is to be used in atmospheres other thari"clean air or hydrogen, then th
be taken as applicable for the maximum temperature of use. In such cases, the rate of oxidation of the s

i considerably and could be, for example, several hundred dedrees lower than the temperatures in ta

the average creep stresses for 1 % elongation (R, g} and rupture (R} after durations of 1 000 and 10 ¢
nly (see footnote 1 to table 9).

ysical properties

, the physical properties of the steels and alloys are given for guidance.

hanufacturer.

ne steels and ‘alloys are suitable for cold forming. It is, however, recommended that ferritic steels bg
urthermore, the marked tendency of austenitic steels to work-harden should be noted.

ES

are based on too
| information.

by hot gases and
however, largely
ses (see table 9)
a guide.

b values in table 8

rature of use can
le 8.

t}els and alloys can

100 h are given for

he steels and alloys dresuitable for hot working. The optimum hot-working conditions shall, where necessary, be requested

annealed before

he-steels and alloys may g recommend

vV

enerally be welded by the usual welding processes. It is, however,

dll ) . 0)i][s U U UDD Jard efE-ielaifelelgls U »

Additionally, the tendency of ferritic steels to grain growth when being welded should be taken into account.

11


https://standardsiso.com/api/?name=3045833ee0f1a8917debb0a6dc8759f5

1SO 4955-1983 (E)

~ Table 8 — Maximum
“application temperature T,
for air or hydrogen
{for guidance only)?)

Type of T,
steel max.
- or alloy °C-
Ferritic steels
H1 800
~H2 750
H3 850
H4 800
HE "1 000
H6 1150
H7?7 1000
Austenitic steels
H 10 800
H1 860 -
H 12 850
H13 1 000
H 14 1 000
H 15 1 050
H 16 1150
CH1?7 1100
H 18 1100
Iron/Nickel alloys
H20 1 150
H21 1150
H 22 1150

1

See clause A.2.
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Table 9 — Creep rupture properties (for guidance only)

Estimated average creep stress!)2)
Type ) ' ST ) < T ¢5)
of steel Heat Duration (#) Ro 1,00 T0 4 I . Reni T 1
or treatment3) of stress at temperature T (in °C)
alloy 500 600 700 | 800 900 | 1000 | 500 600 700 800 900 | 1000
h N/mm?2 N/mm?2
Ferritic steels
H1
H2
H3
H4 1 000 80 27,5 8,5 3,7 1,8 160 55 17 755 3,6
A ‘ .
HS5 10 000 50 17,5 4,7 2,1 1,0 100 | 35 9.5 4,3 1,8
H6 :
H7
Austenitic|steels
1 000 100 45 15 178 83
H 10 Q 10 000 80 30 122 48
H 1 Q 1 000 110 45 15 200 88 30
10 000 85 30 10 142 48 15
1 000 140 65 25 210 | 110
H12 Q 10 000 ‘ 110 45 169 61
H13 i aQ 1000 120 50 20 8 190 75 35 156
10 000 80 25 10 4 120 36 18 8,5
H 14 aQ 1 000 100 40 18 8 190 75 35 15
10 000 70 25 10 5 120 36 18 8,5
H 16 Q 1 000 100 45 18 10 5 170 40 20 5
10 000 20 30 10 4 130 60 20 10
H 16 Q 1 000 105 50 23 10 5 170 20 40 20 5
10 000 95 35 10 4 130 60 20 10
H17 aQ 1 000 105, 50 25 12 180 75 35 15
. 10 000 { 80 35 15 5 125 45 20 8
H 18 aQ 1000 130 70 30 13 200 90 45 20
10 000 20 40 15 5 152 68 30 10
Iron/Nicke| alloys \
1 000 96 38 22
H20 ' Q 10 000 66 28 15
1.000 37 || 20 1
H21 Q 10-000 37 10 6
1 000 262 68 25 280 103 38
H22 a 10 000 : 175 76 20
1) The valueg given are 4n ‘many cases based on sparse data; consequently, they shall be regarded as preliminary. Furthermore, test data are
requested from all approptiate sources for use in the completion and, where necessary, correction of the tabular values.
2) For the stepls and alloys for which no values are given, information on creep properties should, if desired and possible, be taken|from correspon-
ding national :Fandards or be requested from the steel or alloy manufacturer.

3) A = annealed; Q = quenched.
4) Rp 1,00 T; t = stress which at the temperature T and after the time ¢ causes a permanent elongation of 1 %.

5) Ry, T; t = stress which at the temperature T and after the time ¢ leads to the rupture of the test piece.
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Table 10 — Physical properties for the steels and alloys
{for guidance only)

o;l' zf: I Linear expansion coefficient c omzrcnt‘i?/'it s%:‘::'c Resistivity | Magnetis-
or e Density 10-6 K~1 between 20 °C and W/(m.K) Y capacity Q.mm2/m ability
alloy kJ/ (kgK}

kg/dm3 | 200°C | 400°c |600°c |8o0°c [1000°C |at20°C [ats00°C | ar20°C | at20°C|

Ferritic steels .
H1: 7.7 11,0 10 12,0 , 25 0,50 0,60 yes

H2 7,7 11,0 11,5 12,0 12,5 25 28 0,50 0,60 yes
H3 7,7 10,5 11,5 12,0 12,5 21 23 0,50 0,75 yes
H4 77 10,0 11,0 1 1,5 12,5 21 21 0,50 0,60 yes
Hb 7.7 10,5 - 11,5 12,0 12,6 13,5 19 25 0,50 0,93 yes
H6 | 7,7 10,5 11,5 . 12,0 12,5 . 13,5 17 23 0,50 11 yes
H7 7,7 10,0 11,0 11,6 12,0 13,0 17 23 0,50 0,70 yes
Austenitic|steels ‘

H10 79 - 17,0 18,0 18,5 19,0 .15 21 0,50 0,73 |: nol
H1N 79 170 .| 18,0 18,5 19,0 15 0,50 0,73 not)
H 12 =1 7,9 17,0 . 18,0 18,5 19,0 15 : 0,50 0,73 not)
H13 1 7,9 16,5 175 18,0 18,5 19,5 15 . 21 0,50 0,85 nol)
H14 7.9 16,0 | 175 18,0 18,5 19,5 15 19 0,50 0,78 nol
H15 AAE 15,5 . 17,0 S 175 18,5 19,0 15 19 0,50 0,85 not
H 16 1.7,9: - 15,6 17,0 176 18,0 19,0 15 19 0,50 0,90 nol)
H17 8,0 ' 15,0 16,0 17,0 17,5 18,5 12,5 17 0,55 1,0 no'

H 18 8,0 ) 15,0 16,0 17,0 17,5 18,6 12 17 0,55 1,0 no!)

Jron/Nickel alloys

H20 8,02. 13,9 145)°| 153 | 162 16,8 15 2 0,46 1,03 | 2)
H 21 8,37. 12,7 139 15,0 16,5 18,2 12 20 0,46 1,09 2)
H22 8,42 11,1 126 | 138 149 | 158 10 17 0,41 1,29 2)

i) Svlightlyj:lagnetié‘ when cald.worked.

'2) Paramagrjetic.
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	0,5 <
	> 0,5 <
	> 0.5 <
	> 1,5 <
	500/700
	A = annealed; Q = quenched (see also table

