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BS 2789 : 1985

Foreword

This British Standard was prepared under the direction of
the Iron and Steel Standards Committee and supersedes
BS 2789 : 1973 which is withdrawn. The standard now
specifies the properties of spheroidal or nodular graphite
cast iron and the requirements in the 1973 edition concern-
ing the quality of castings made from the same material
have been deleted. Moreover this new standard makes pro-
vision for cast-on test samples as well as separately cast test
samples. The revision includes a higher tensile strength/low
elongation grade, 900/2 thus raising the mechanical
properties available to designers. A further addition has
been grade 450/10 which results from its inclusion in the
revision of 1SO 1083. Additional grades 400/18 and
350/22 replace grade 370/17. A comparison between
grades in this edition and the previous editions is given

in appendix A.

The method of designation of the materials is in accordance
with international practice adopted for cast irons specified
on the basis of their mechanical properties, the figures
indicating the minimum tensile strength in N/mm? and the
minimum percentage elongation for the particular grade.

Compliance with a British Standard does not of itself
confer immunity from legal obligations.
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BS 2789 : 1985

Specification

O Introduction

In cast irons which contain graphite, the form of the
graphite determines the major characteristics of the differ-
ent types of iron. In grey cast iron the graphite is in the
form of flakes. In malleable cast iron, which is produced by
annealing white iron, the graphite assumes a compact
appearance which differs according to the type of malle-
able iron. Irons covered by this British Standard contain
graphite nodules which are mainly or totally spheroidal

and generally present in the as-cast condition.

These irons have properties fundamentally different from
those of grey iron with flake graphite but similar in some
respect to those of malleable cast iron. They possess greater
tensile strength than flake graphite irons and they may also
have a considerable degree of ductility together with a
resistance to impact many times greater than that of flake
graphite iron.

This revised standard includes requirements for tensile
strength, elongation, 0.2 % proof stress and, for two grades,
resistance to impact.

The standard has been drawn up to cover the bulk of the
commercial applications, and includes requirements for
nine grades in all including two new grades: grade 900/2
which increases the range of mechanical properties available
to the designers and grade 450/10 which has a higher proof
stress to tensile strength ratio than other grades. Additional
grades 400/18 and 350/22 replace grade 370/17. For all
the grades in this revision the 0.2 % proof stress require-
ment has been increased slightly.

900/2 This grade has a tempered martensitic
structure.

800/2 These grades have a mainly pearlitic matrix,

700/2 characterized by high tensile strength but in

600/3 which ductility and resistance to impact are
of less importance.

500/7 These intermediate grades have ferritic/

450/10 pearlitic matrices combining strength with
reasonable ductility.

420/12 This grade has a mainly ferritic matrix of
moderately high tensile strength with
substantial ductility.

400/18 These grades have ferritic matrices with

350/22 high resistance to impact.

Included in this standard is a requirement related to
impact strength at ambient temperature for grades 350/22
and 400/18. For castings operating at temperatures down
to -40°C, grade 350/22L40 should be specified. Because
of the critical relationship between impact value and
temperature, the grade requires the impact test to be
carried out at - 40 °C, Similarly grade 400/18L20 is suit-
able for use at temperatures down to - 20 °C which is the
specified impact test temperature,

Grades 600/3, 700/2, 800/2, and 900/2 will respond to
most forms of surface hardening.

Full document details: BS 2789:1985

All grades of material in this standard are suitable for
pressure purposes at temperatures up to 350 °C.

1 Scope

This British Standard specifies mechanical properties of
nine grades of spheroidal graphite or nodular graphite cast
iron as determined on test pieces. It does not specify the
properties of castings made in the material.

This standard does not specify chemical composition,
method of production or method of heat treatment.

NOTE. The titles of the publications referred to in this standard
are listed on the inside back cover.

2 Designation

The grades of spheroidal or nodular graphite cast iron

covered by this standard shall be designated as follows:
(a) by three figures designating the minimum tensile
strength in N/mm?, followed by an oblique and;
{b) by one or two figures indicating the percentage
minimum elongation;

Example: 420/12.
{c) by a capital letter ‘L’ followed by a number, in the
case of grades 400/18L.20 and 350/221.40 only,
to indicate specified impact strength values at specified
low temperatures (i.e. -20 °C in the case of 400/18
and - 40 °C in the case of 350/22).

3 Information to be supplied by the
purchaser

3.1 General

The purchaser shall give the following information on his
enquiry and order:

(a) the number of this British Standard, i.e. BS 2789;
(b) the grade of material required, e.g. grade 420/12.

3.2 Options

There are a number of options included in this standard.
In the event that the purchaser does not indicate his wish
to implement any of these options and specify his require-
ments at the time of enquiry and order, the manufacturer
shall implement the options as stated below:

(a) No verification of the minimum 0.2 % proof stress
will be made (see 4.1).

{b) No impact test will be made in the case of grades
400/18 and 350/22 {see 4.2).

{c) No hardness test will be made (see 4.3).
(d) No test certificate will be supplied (see clause 10).

(e) A separately cast test sample wiil be used for
testing (see clause 6).
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4 Mechanical properties

NOTE. The specified properties apply to test pieces taken from
test samples only and not to test pieces taken from castings.

4.1 Tensile properties

When tested in accordance with 8.1, the tensile strength,
R .. and elongation, A, shall comply with the values given
in table 1.
Additionally, test results shall include either:
(a) no verification of the minimum 0.2 % proof stress,
Rpo.2. (see 3.2(a)); or
(b) verification of the minimum 0.2 % proof stress,
Rpo2. (see 3.2), in which case, when tested in accord-
ance with 8.1, the 0.2 % proof stress shall comply with
the values given in table 1.

BS 2789 : 1985

4.2 Impact properties

Test results for grades 400/18 and 350/22 shalil include
either:

(a) no verification of impact properties (see 3.2(b)); or

(b) verification of impact properties (see 3.2), in which
case, when tested in accordance with 8.2, the impact
test values shall comply with those given in table 2.

4.3 Hardness
Test results shall include either:
(a) no verification of the hardness values (see 3.2(c)); or

(b) verification of the hardness values (see 3.2) in which
case, when tested in accordance with 8.3, the hardness
values shall comply with those given in table 1.

Table 1. Mechanical properties and supplementary information

Grade Tensile 0.2 % proof Elongation,

strength, stresst, A, min,

Ry, min. Ry0.2, min.

N/mm?# [ N/mm?+ %
900/2 900 600 2
800/2 800 480 2
700/2 700 420 2
600/3 600 370 3
500/7 500 320 7
450/10 450 320 10
420/12 420 270 12
400/18 400 250 18
400/18L20 | 400 250 18
350/22 350 220 22
350/22L.40 | 350 220 22

Hardness For information only
HB*
Predominant structure constituent
302 to 359 Tempered martensite
248 to 352 Pearlite or tempered structure
229 to 302 Pearlite
192 to 269 Pearlite/ferrite
170 to 241 Ferrite/pearlite
160 to 221 Ferrite/pearlite
< 212 Ferrite
<179 Ferrite
<179 Ferrite
< 160 Ferrite
< 160 Ferrite

1 N/mm?2 = 1 MPa.

*The verification of hardness values is optional (see 3.2(c) and 4.3).
tThe verification of the 0.2 % proof stress, Rpo.2 . is optional {see 3.2(a) and 4.1).

Table 2. Impact test values for 400/18, 350/22 and associated grades
Grade Minimum impact test values on Charpy V-notch test pieces

At ambient temperature At -20+2°C At -40:2°C

20:5°C

Maean value individual Mean value individual Mean value Individual

from 3 tests value from 3 tests value from 3 tests value

J J J J J J
400/18 14 1 — — - -
400/18L20 | — — 12 9 - —
350/22 17 14 — — - -
350/221L40 | — — — - 12
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