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INTERNATIONAL STANDARD

ISO 683/XV-1976 (E)

Heat-treated steels, alloy steels and free-cutting steels —
Part 15 : Valve steels for internal combustion engines

1 SCOPE AND FIELD OF APPLICATION

1.1 Thjs International Standard gives specifications for the
grades df wrought altoyed steels listed in table 1 and usually
intendedi for the manufacture of heads of high-stressed
outlet vilves of internal combustion engines. They may also
be used|for inlet valves.

This Infernational Standard does not apply to hard facing

alloys of to valve seat inserts.

1.2 Thlis International Standard is applicable only to
hot-formed bars of a diameter up to and including 40 mm.

2 REFAERENCES
I1ISO/R 19, Brinell hardness test for steel and cast iron.
ISO 82 )| Steel — Tensile testing.

ISO/R 877, Selection and preparation of samples\and test
pieces fpr wrought steel.

ISO/R 404, General technical delivery requirements for
steel.

3 REQUIREMENTS

3.1 Prpduction processes

Unless ptherwise agheed in the order, the processes used in
making| the steehand the product are left to the discretion
of the manufacturer. When he so requests, the user shafl be
informéd what steelmaking process is being used.

3.4 Mechanical properties

3.4.1 The following maximum Brinell hardness values are
mandatory when material is_ordered in the| fully annealed
condition :

Hardndss (HB)

Type of steel
Yp max.

pary

BS
59
D2

A W N
LW oW NN

D2

3.4.2 Typical tensile test values at room temperature for
the finally heat-treated condition according to table 5 are
given in table 3 for information.

3.4.3 Values of tensile strength at elevated temperatures
for the finally heat-treated condition accofding to table 5
are given in table 4 for guidance.

3.4.4 The values in tables 3 and 4 apply to test pieces
taken in the longitudinal direction.

3.5 Tolerances on dimensions and mass

The tolerances allowable on dimensions and masses shall be
stated on the order as in accordance with the appropriate
international Standard. However, in cases where one does
not exist, the tolerances shall be stated on the order.

4 TESTING

3.2 Condition of delivery

The heat treatment condition of delivery is to be agreed
upon between purchaser and manufacturer at the time of
enguiry and order.

3.3 Chemical composition

3.3.1 The chemical composition expressed by the cast
analysis shall be in accordance with table 1.

3.3.2 The permissible deviations between the limiting
values in table 1 and the product analysis are given in
table 2.

4.1 Number of sample products

4.1.1 Chemical composition

The cast analysis shall be given by the manufacturer if
requested by the purchaser. If a product analysis is required
by the purchaser, at least one sample product shall be taken
from each cast.

4.1.2 Mechanical properties

The number of sample products for testing the mechanical
properties is to be agreed upon between purchaser and
producer at the time of enquiry and order.
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4.2 Samples and test pieces

4.2.1 Chemical composition

For product analysis, the selection of test samples shall be

carried out in
ISO/R 377.

accordance with the requirements of

4.2.2 Mechanical properties

The test piece
longitudinal dir
piece shall be i
up to and inclu
from the surfa
including 40 m

4.2.3 General
test samples and
with ISO/R 377

4.3 Test methg

4.3.1 In cases

all he taken in the

temperatures are to be agreed upon between purchaser and
producer until an International Standard is available.

4.4 Retests

4.4.1 For retests for the product analysis, ISO/R 404 is
valid.

4.4.2 For retests for mechanical properties, ISO/R 404 is
vatid

ction of the products. The axis of the test
the longitudinal axis of the bar for rounds
ing 26 mm, and at a distance of 12,5 mm

of the bar for rounds over 25 up to and

tonditions for selection and preparation of
test pieces for steel shall be in accordance

ds

of dispute, the methods for the chemical

analysis shall

International S
available, the m
the time of enqy

4.3.2 The Brin
accordance with

4.3.3 The tens
out in accordang

434 The co

be those established by the relevant
ndards. If no International Standards are
thods may be agreed upon and specified at
iry and order.

ell hardness test shall be carried out in
ISO/R 79.

le test at room temperature shall be carrjed
e with 1SO 82.

hditions for tensile test cat\ elevated

4.5 Certification of tests

For certification of the tests, ISO/R 404 isvalid, accgptable
documents being as follows :

statement of compliance withthe order, or
— report based on quality ¢ontrol, or

— works certificate, ot

— test certificatesor

— certificateof acceptance.

5 DEFECTS AND DIMENSIONAL TOLERANCES
The caonditions given in ISO/R 404 are valid for

surface defects,

— rectification,

— internal defects,

— dimensional tolerances,

— reclaiming.
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TABLE 1 — Types of steel and specified chemical composition (applicable to cast analysis)

Tzf'“ C% Si % Mn % P % S % Cr % N % i % Other
stoel max. elements % 1)
1 040/050 | 2,75/3,75 | <080 | 0,040 | 0,030 max. 75/ 95 <050
0,35/045 | 18 /30 | <080 | 0,040 | 0,030 max. 9,5/11,5 0,70/ 1,3 Mo

3 080/090 | <10 <15 | 0040 | 0,030max. | 165/185 20 /25 Mo
0,30/ 0,60 V

4 0,75/085 | 1,75/2,50 | <080 | 0,040 | 0,030 max. | 19,0/21,0 10 / 1.7

5 0,35/050 | <20 <10 | 0045 | 0,030max. | 12,0/15,0 12,0 /45,0 | |20/ 3.0W2

6 0,40/0,50 | 2,0 /30 | 080/ 15| 0,045 | 0,030 max. | 17,0/20,0 807100 | |080/ 1,20W

7 0,15/0,25 | 0,70/1,0 |10 /15| 0,045 | 0,030 max. | 20,0/22,0 { 0,15/0,20 |710,5 /12,5

8 048/058 | <025 |80 /100 0050 | 0,035max. | 200/23,0 | 0,38/085-{ 3,25/ 45

9 048/058 | <025 |80 /100 | 0,050 | 0,035/0,000 | 200/23,0 | 0,38(055 | 3,25/ 4,5

10 0,65/0,75 | 0,45/0,85 | 55 / 7,0 | 0,050 | 0,025/0,065 | 20,0/22,0 |, 0,i8/0,28 | 14/ 19

1 <0,10 <1,0 <10 | 0045 | 0030max. | 18,0/21,0 Rest 10/ 18 Al

<20Co
< 3,0 Fe

181/27 Ti

12 0,08/0,16 | <10 |10/ 20| 0045 | 0,030 max., |"20,0/225 | 0,10/020 | 19,0/21,0 | 185 /21,5 Co
25/ 35 Mo
0,75/ 1,25 Nb
20 /30 W

1) Elements not quoted in the table shall not be intentionally added to the steel without the agreement of the purchaser|other than for the
purposel of finishing the heat. All reasonable precautions;shall be taken to prevent the addition of such elements from scrap| or other materials
used in|the manufacture, but residual elements maybe present provided the hardenability, mechanical values and applicability are not affected.

2} The tungsten content may be lowered to 1,5 % if there is a molybdenum content of 0,20/0,50 %.
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TABLE 2 — Permissible deviations between the limiting values specified in table 1 and product analysis

Type Permissible deviations)
st:fel C% Si % Mn % P % S% Cr% N % Ni % other efements %
1 + 0,02 + 0,15 + 0,03 + 0,005 + 0,005 + 0,10 - + 0,03 -
2 + 0,02 + 0,15 + 0,03 + 0,005 + 0,005 + 0,15 - - + 0,05 Mo
3 +0,03 +0,10 + 0,04 + 0,005 + 0,005 + 0,20 - - + 0,10 Mo, + 0,03 V
4 + 07,03 0710 +07;03 +0,;005 +0;005 0,25 = 0,67
5 +10,02 + 0,10 + 0,04 + 0,005 + 0,005 + 0,20 — + 0,15 +0,10W
6 +10,02 + 0,15 +0,04 + 0,005 + 0,005 + 0,25 — + 0,15 + 0,05 W
7 10,02 +0,10 + 0,04 + 0,005 + 0,005 + 0,25 + 0,0 +0,15 -
8 +10,02 + 0,05 + 0,06 + 0,005 + 0,005 + 0,25 +0,03 + 0,07 -
9 +[0,02 + 0,05 + 0,06 + 0,005 + 0,010 + 0,25 + 0,03 + 0,07 —
10 +10,03 + 0,05 + 0,06 + 0,005 + 0,005 + 0,25 + 0,02 + 0,07 -
1" +10,01 + 0,10 + 0,04 + 0,005 + 0,005 + 0,25 — = + 0,05 Al, + 0,10 Co
+ 0,10 Ti
12 +[0,01 +0,10 + 0,04 + 0,005 + 0,005 + 0,25 + 0,01 + 0,20 + 0,20 Co, = 0,10 Mo
+ 0,70Nb, + 0,1DW

1) + means that|in one cast analysis and in more than one product analysis, the devidtionr may occur over the upper value or under the tower
value of the specified range in table 1, but not both at the same time.

TABLE 3 — Typical mechanical properties” at room temperature in
the finally heat-treated-condition
(for information purposes only) (see table 5)

Condition Mechanical properties
Type §
of o Rpo,2 Rm A 2
heat
steel
treatment 2) N/mm2 | N/mm?2 % %
1 Q+7T 685 930 16 40
2 Q+T 735 930 15 35
3 Q+T 835 1080 12 15
4 Q+T 735 930 10 15
5 ST 345 785 35 40
6 ST 440 885 30 40
7 ST + (P) 440 835 25 25
8 ST +P 640 1030 8 10
9 S+ 646 1036 2 1o
10 ST +P 540 1030 20 30
1 ST+P 590 1080 30 35
12 ST +P 390 885 25 30

1) Rpg,2 = 0.2 % proof stress (yield stress).
R, = tensile strength.
A = percentage elongation after fracture (L, = 5d,).
Z = percentage reduction of area.

1 N/mm2 =1 MPa

2) Q= quenched, T = tempered, ST = solution treated,

P = precipitation hardened.
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