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National Annex NA

List of spheroidal graphite cast iron grades used in this standard correlated with those used previously in

DIN 1693-1 and DIN 1693-2

Symbaol

Designation as in DIN 1693-1/DIN 1693-2

Material number

Daosignation as in DIN EN 1563

Symbal

Material number

Separately cast samples

GGG-353 0.7033 EN-GJ$-350-22-LT EN-JS1015
- - EN-GJS-350-22-RT EN-JS1014
- - EN-GJS-350-22 EN-JS1010
GGG-403 0.7043 EN-GJS-400-18-LT EN-JS1025
~ _ EN-GJS-400-18-RT EN-JS1024
— - EN-GJS-400-18 EN-J$1020
GGG-40 0.7040 EN-GJS-400-15 EN-J51030 -

= - EN-GJS-450-10 EN-JS1040
GGG-50 0,700 EN-GJS-500-7 EN-JS1050
GGG-60 | 07080 EN-GJS-600-3 EN-JS1060
GGG-70 07070 EN-GJS-700-2 EN-JS1070
GGG-80 0.7080 EN-GJ5-800-2 EN-JS1080
— _ EN-GJS-900-2 EN-JS1090
Cast-on samples
- — EN-GJS-350-22U-LT EN-JS1019
— — EN-GJS-350-22U-RT EN-JS1029
— _ EN-GJS-380-220 | EN-JS1032
GGG-403 0.7043 EN-GJS-400-18U-LT EN-JS1049
— - EN-GJS-400-18U-RT EN-JS1059 ]
— — | "en-GJs-400-18U EN-JS1062
GGG-40 ) 0.7040 EN-GJS-400-15U EN-JS1072
- _ EN-GJS-450-10U EN-JS1132
GGG-50 0.7050 EN-GJS-500-7U EN-JS1082
GGG-60 0.7060 EN-GJS-600-3U EN-JS1092
GGG-70 0.7070 EN-GJS-700-2U EN-J$1102
- — EN-GJ5-800-2U EN-JS1112
— — " EN-GJS-800-2U EN-JSTI22
Gracles based on hardness

o _ EN-GJS-HE130 EN-JS2010
— — EN-GJS-HB150 EN-J$2020
— — EN-GJS-HB155 EN-JS2030
- — EN-GJS-HB 185 EN-JS2040
— - EN-GJS-HB200 1 En-ds20s0
— — EN-GJS-HE230 EN-JS2060
- — EN-GJS-HE265 EN-152070
- — EN-GJS-HB300 EN-JS2080
- — EN-G.J5-HB330 EN-JS2000
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Foreword

This European Standard has been prepared by Technical Committee CEN/TC 190 "Foundry technology”, the

secretaniat of which is held by DIN.

This European Standard shall be given the status of a national standard, aither by publication of an identical text
or by endorsement, at the latest by December 12397, and conflicting national standards shall be withdrawn at

the latest by December 1997,

Within its programme of work, Technical Committee CEN/TC 130 requested CEN/TC 190/WG 2.30 "Spharoidat
graphite and austempered ductile iron” to prapare the following standard:

EN 1583
Founding - Spheroidal graphite cast irons

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Danmark, Finland,
France, Germany, Gresce, lceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden,

Switzarland and the United Kingdom.
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Introduction

This European Standard deals with the classification of spheroidal graphite cast iron in accordance with the
mechanical properties of the material.

The properties of spheroidal graphite cast iron depend on its structure.
The mechanical properties of the material can be evaluated on machined test pieces prepared from:
~ separately cast samples;
- samples cast onto sither the casting or the running system. hereafter referred to as cast-on sample;

- samples cut from a casting {only when an agreemnent is made between the manufacturer and the
purchaser].

The grade of the material is definad from the mechanical properties maeasured on machined test pisces prepared
from separately cast samples.

If hardness is a requirernent of the purchaser as being important for the apphcation, then annex A provides
means for its determination.

Further technical data on spheroidal graphite cast iron are given in annex B.

1 Scope

This European Standard defines the grades and the corresponding requirements of apheroidal graphite cast
irons.

This European Standard specifes a classification based on mechanical properties measured on machined test
pieces prepared from:

- geparately cast samples;
— cast-on samples;
- samples cut from a casting.
This standard also specifies a classification as a function of hardness.

This standard does not cover technical delivery conditions for sphercidal graphite iron castings, see
EN 1559-1 and EN 155%-3.

This standard does not apply to spheroidal graphite cast iron used for pipes, fittings and accessories which are
the subject of EN 545, EN 598, EN 969 and 150 2531,
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2 Normative references

e, )

This European Standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriste places in the text and the publicatians are listed heraafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to this European
Standard only whan incorporated in it by amendmant or revision. For undated references the latest edition of

the publication referred to applies.

EN 10002-1
Metallic materials - Tensile testing — Part 1: Method of test {at ambient temperature)

EN 10003-1
Metalic materials ~ Brinell hardness test - Part 1: Test metheod

EN 10045-1
Metallic materials = Charpy impact test - Part 1; Test method

EN ISD 945 : 1994
Cast iron - Designation of microstructure of graphite (IS0 945 : 19758)

NOTE: Informative references to documents used in the preparation of this standard, and cited at the 1
appropriate places in the text, are listed in a bibliography, see annex C.

3 Definitions

For the purposes of this standard, the following definitions appty:

3.1 sphaeroldal graphite cast iron

Cast material, iron and carbon based, the latter element being prasent mainly in the form of spheroidal graphite
particles.

NOTE: Spheroidal graphite cast iron is also known as ductile iron.

3.2 graphite spheroidizing treatment

Treatment which brings the liquid iron into contact with a substance to preduce graphite in the spheroidal form
during sohdifaction. z
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4 Designation

The material shall be designated aither by symbol or by number as given in tables 1 to 4,

5 Order information

The following information shall be supplied by the purchaser:
a) the number of this European Standard {EN 1563);
b} the designation of the matariai;

c) any special requirements which have to be agreed by the time of acceptance of the order.

6 Manufacture

The method of manufacturing of spheroidal graphite cast iron as well as its chemical composition and any heat
treatment, unless specified by the purchaser, shall be left to the digcretion of the manufacturer.

All agreements between the manufacturer and the purchaser shall be made by the time of the acceptance of
the order,

7 Reguirements

7.1 Test pieces machinad from separately cast samples

7.1.1 General

The mechanical properties of spheroidal graphite cast iron shell be as specified in tables 1 and 2, and, if

applicable, in accordance with the requirements given in 7.1.2.

7.1.2 Impact test

The particular impact resistance values given in table 2 for room and low temperature applications, it applicable,
shall only be determined if specified by the purchaser by the time of acceptance of tha order.
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Table 1: Mechanical propertias measured an test piaces machined from separately cast samples

Tensile strength 0,2% proof stress Elongation
Material designation K, R0z A

N/mm? N/mm?* %

Symbaol Number min. min. Frun.
EN-GJS-350-22-LT") EN-JS1015 350 220 22
EN-GJS-350-22-RTY EN-JS51014 360 220 22
EN-GJ5-350-22 EN-JS1010 350 220 22
EN-G.JS5-400-18-1.T"} EN-J51025 400 240 18
EN-G.JS-400-18-ATY) EN-JS1024 400 250 18
EN-GJS-400-18 EN-J51020 400 280 18
EN-GJS-400-15 EN-JS1030 400 250 15
EN-GJS-450-10 EN-J51040 450 310 10
EN-G.JS-500-7 EN-JS1050 500 320 7
EN-GJS-600-3 EN-JS1060 600 - 370 3
EN-GJS-700-2 EN-J51070 700 420 2
EN-GJS-800-2 EN-J51080 800 480 2
EN-GJS-900-2 EN-J51090 200 600 P

W LT for low temperature

1) AT for roam temperature

NOTE 1: The values for these matetials apply to castings ¢ast in sand moulds of comparable thermal
diffusivity. Subject to amendments to be agreed upon in the arder, they can apply to castings cbtained by
alternative methods.

NOTE 2: Whatever the method used for obtaining the castings, the grades are based on the mechanical
properties measyred on test pieces taken from samples separately cast in a sand mould or a mould of
comparable thermal diffusivity.

NOTE 3: 1 N/mm? is equivalent to 1 MPa,

NOTE 4: The material designation is mn accordance with EN 1560,
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Table 2: Minimum impact resistance valugs measurad on V-notchad test pieces machined
from separately cast samples

Minimum impact resistance values in Joules

Material designation
g at room temperature

(2345 'C at(-20+2) °C at (—=40x2) ‘C
mean value |individual] mean value |individuat| mean value |individual
Symbol Number from 3 tests value from 3 tests value lfrom 3 tests| walue
EN-GJS-350-22-LT") |EN-JS1015 - - - - 12 9
EN-GJS-350-22-RT?) | EN-JS1014 17 14 - - - -
EN-GJ5-400-18-LT"} | EN-JS1025 - - 12 8 - -
EN-GJ5-400-18-RTH |EN-J51024 14 11 - - - -

"} LT for low temparature

Y RT for room temperature

NOTE 1: The values for these materials apply 1o castings cast in sand moulds of comparable thermal
diffusivity. Subject to amendments to be agreed upon in the order, they can apply to castings obtained by
alternative methods.

NOTE 2: Whatever the method used for obtaining the castings, the grades are based on the meachanical
properties measured on test pieces taken from samples separately cast in a sand mould or a mould of

comparable tharmal diffusivity.

NOTE 3: The material designation is in accordance with EN 15680,

7.2 Tast pieces machined from cast-on samples
7.2.1 General

The mechanical properties of spheroidal graphite cast ifon test pieces shall be as gpecified in tables 3 and 4,
and, if applicable, in accordance with the requirements given in 7.2.2.

7.2.2 Impact tast

The particular impact resistance values given in table 4 for rcom and low temperature applications, if applicable,
shall only be determined if specified by the purchaser by the time of acceptance of the order,
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Table 3: Mechanical properties measured on test pieces machined from cast-on samples

Ralavant wall Tensile 0,2% Elangation
. ) ] thickness strength proof stress
Material dasignation ! Rru Rpo.z A
mm N/mm? N/mm? 2%
Symbot Numbar min. min. mire.
1= 30 350 30 22
EN-GJ5-350-22U-LT") EN-J51019 Wcr= &0 330 210 18
G0 <1 = 200 320 200 15
= 30 350 220 22
EN-GJS-350-22U-RTY) EN-J51029 31 60 330 230 18
60 < [ = 200 320 210 15
1= 30 aso0 220 22
EN-GJ5-360-22U EN-J51032 W<wr=< &0 330 220 18
60 < [ = 200 320 210 15
= 30 400 240 18
EN-GJS-400-18U-1T") EN-J51049 3=t = 60 3390 230 15
60 <1 = 200 370 220 12
1 30 400 2580 18
EN-GJS-400-18U-ATY) EN-JS1059 W=t =5 BO 350 250 15
B0 < [ % 200 370 240 12
= 30 400 260 18
EN-GJS-400-18U EN-J51062 W<t = 60 390 250 15
60 = | = 200 370 240 12
= 30 400 260 15
EN-GJ5-400- 15U EN-J51072 W=l = BO 90 250 14
B0 < [ < 200 370 240 11
r'= 30 450 310 10
EN-GJS-450-10L) EN-JS1132 W<t s &0
8O <1 = 200 to be agread between the manufactyrer and the purchaser
s 30 500 320 7
EN-GJ5-500-70 EN-J51082 Wwsr=< 60 450 300 7
GO < 1 = 200 420 280 L)
t= 30 B0 370 ]
EN-GJS-600-3U EN-J51092 <l 60 800 360 2
60 < { = 200 8550 340 1
I =< 30 700 420 P
EN-GJ5-T00-21 EN-J51102 s &0 700 400 2z
G0 < F 5 200 660 380 1
b= 30 800 480 2
EN-GI5-B00-2U EN-JS51112 W <r=s 60
60 < < 200 to be agreed between the manufacturer and tha purchaser
ts 30 900 600 2
EN-G45-900-2U EN-J51122 <= 60
G0 < [ < 200 to be agresd between the menutacturer and the purchaser

'} LT for the low temparature

) AT for room 1emperature

NOTE 2: 1 Nimm? is pauivaiant to 1 MPa.

NOTE 3: The matarial designation is in accordance with EN 1560,

NOTE 1: Tha proparties of a cast-on test piece cannot reflact axactly the properties of the casting itzel, but can be a better
approximation than those abtained on a saparately cast zample. Further values are given in annex D for guidance.

fieen

[ £
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Table 4: Minimum impact resistance vajues measured on V-notched test pieces machinad
from cast-on samples

Minmum impact resistance values in Joules
Relavant wall

Material designation thickness at raom
t termperature at (=202 "C | at(—40x2) "C
(23+5 °C
mean findividual| mean |individual]l mean [individual
value | “value valuea value value value
from from from
Symbol Number mm 3 tests 3 tests 3 tets
6.1S.350.22U.LT" |EN- T< 60| - - N 12 )
EN-G.US-350-22U-LT') |EN J5101960{15200 10 =
] i v ] = 60 17 14 _ . R _
EN-GJS3-350-22U-RT*}|EN-J51029 60 < { < 200 15 12
W <r=s 60 12 9
- - N AT y _ - _ -
EN-GJ%-400-18U-LT" {EN-J51048 60 < 1 < 200 10 2
30 <= B0 14 11
3 _ . R-ot N - - - _
EN-GJS-400-18U-RT? [EN-J51058 0 < £ < 200 12 g

Y LT for low temperature

) AT for room temperature

NOTE 1: The values for the materials normally apply to castings with thicknesses between 30 mm and
200 mm and with a mass greater than 2 000 kg or when the relevant wall thickness may vary between
30 mm and 200 mm.

NOTE 2: The properties of a cast-on test piece cannot refiect exactly the properties of the casting itself,
but can be a better approximation than those obtained on a separately cast sample. Further values are

given in annex D for guidance.

NOTE 3: 1 Nimm? is equivalent to 1 MPa.

NOTE 4: The material designation is in accordance with EN 1680.

7.3 Test pieces machined from samples cut from a casting
if applicable, the manufacturer and the purchaser shall agree on:
_ the place(s) on a casting where the sampleis) shall be taken;
- the mechanical properties that shall be measured;
- the values of these mechanical properties.

NOTE 1: The propertias of castings are not uniform because of the complexity and variation in section
thickness,

NOTE 2: Tables 1 to 4 may be used for guidance on the likely properties within the casting, but the
properties can be equal to ar lower than those given in tables 1 to 4. The values given in tables 1 and 2
are mora relevant to smaller castings, and those in tables 3 and 4 are more relevant to larger castings.
Further values are given for guidance in annex D.
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7.4 Classification as a function of hardness Q"

The hardness shall only be specified when agreed between the manufacturer and the purchaser (gee annex A).

7.5 Graphite structure

‘The graphite structure shall be mainly of form V and V1 in accordance with EN1SO 845 : 1894, A more precise
defipition can be agreed by the time of acceptance of the order.

This structure shall be confirmed either by metallographic examination or by non-destructive methods. In case
of dispute, the result of the microscopic examination shall prevail.

8 Sampling
8.1 General
Samples shall be provided to represent the casting(s} produced.

Samples shall be made from the same metal used to produce tha castingis) which they represent (see annex E). ‘

8.2 Separately cast samples
8.2.1 Frequancy and number of tests

Samples representative of the material shall be produced at a frequency in accordance with the in-process
quality assurance procedures adopted by the manufacturer,

In the absence of an in-process quality assurance procedure or any other agreement between the manutacturer
and the purchaser, a minimum of one tensile test sample shali be produced to confirm the material at a
frequency to be agreed betwean the manufacturer and the purchaser by the time of acceptance of the order.
When impact tests are agreed by the time of acceptance of the order, samples shall be produced at a frequency
to be agreed between the manufacturer and the purchaser.

8.2.2 Samplas and text pleces

The samples shalt be cast ssparately in sand moulds at the same time as the castings and under representative
spheroidization and inoculation treatrments. ‘

The samples shal meet the requirements of either figures 1, 2 or 3.

The samples shalf not be removed from the mould at a temperature higher than that of the castings.

If the graphite spheroidizing treatment is carried out in the mould {in-mold method), the samples may be
- gither cast side-by-side with the castings, with s joint running system

- or cast separately using 8 similar treatment methed in the sample mould as the method used to produce
the casting.

The samples shall be subjected to the same heat treatment, if any, as the castings which they represent.’
The tensile test piece shown in figure 4 and, if applicabls, the impact test piece shown in figure 5 shall be

machined from a sampie shown in figures 1 and 2 (hatched part} or from tha sample shown in figure 3. Unless
otherwise agreed, the choice of the option is left to the diseration of the manufacturer,
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8.3 Cast-on samples
8.3.1 Frequency and nhumber of tests

Cast-on samples are reprasentative of the castings to which they are attached and also of all other castings of
a similar wall thickness from the same test unit, or produced at the same time interval in accordance with the

in-process quality assurance procedure used by the manufacturer.

One tensile test shall be carried out to confirm the material unless there has been a special agreement betwesn
the manutacturer and the purchaser.

When impact tests are agreed by the time of acceptance of the order, samples shall be produced at a frequency
to be agreed between the manufacturer and the purchaser.

B.3.2 Samples and test piscas

The samples from which the test pieces for tensile and/or impact test are taken gre cast-on to the castings or
the running system. Cast-on sampies should be chosen in preference to separately cast samples when the unit
mass of the castings is equal to or greater than 2 000 kg or when the relevant wall thickness varies between
30 mm and 200 mm.

When the mass of the casting exceeds 2 000 kg and its thickness exceeds 200 mm, only cast-on test samples
shali be used. In this case. the dimensions of the cast-on sampie shall be agreed by the manufacturer and the
purchaser by the time of acceptance of the order.

The positioning of the cast-on samples shali be agreed batween the manufacturer and the purchaser by the time
of acceptance of the order, taking into account the shape of the casting and the running system, in order to
avoid any unfavourable effect on the properties of the adjacent materiai,

The samples shall have the shape and dimensions indicated in figure 6.

Uniess atherwise agreed, when castings are to be heat treated, the cast-on samples shall not be separated from
the castings until after the heat traatmeant.

The tast pieces shall be in accordance with figure 4 and figure 5.

8.4 Samples cut from a casting
8.4.1 Genernl

In addition to the requirements of the material, the manufacturer and the purchaser may agree on the properties
required at stated positions in the casting, These propearties shall be determined by testing machined test pieces
cut from the casting at these stated positions. These test pieces should have a dismater equal to or smaller than
1/3 of the casting wall thickness and should be larger than 1/5 of the casting wall thickness. In the case of
large individual castings trepanned samples may be taken at agreed positions in the casting which are to-be
stated.

8.4.2 Other conditions

The paosition on the casting fram where the sample is cut shall be in an area where the casting wall thickness
is close to the relevant wall thickness of the casting.

For the purpose of determining the size of the test piece to be used, the purchaser shall, by the time of
acceptance of the order, indicate to the manufacturer which are the important sections. In the absence of any
direction by the purchaser, the manufacturer may choose the diameter of the test pisce to be used.
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9 Test methods

9.1 Tensile test
The tensile test shall be carried out in accordance with EN 10002-1. The preferred test piace diameter is
14 mm, but, for technical reasons and for test pieces machinad from castings, it is permitted to use a test piace

of different diameter {see figure 4). In gither case the original gauge length of the tast piece shall conform to
the formula:

Ly = 5,65::{3;, = Gxd

where;
L, is the original gauge langth;
Sp 15 the original cross-section area of the test piece;
d is the diameter of the test piece along the gauge length.

It the above formula for L, is not applicable, then an agreement shall be made betwaen the manufacturer and
the purchaser on the dimensions of the test piece.

9.2 Impact test
The impact test shall be carried out on three Charpy impact test pieces {see figure §) in accordance with

EN 10045-1 using 1est equipment with available energy compatible with the properties of the spheroidal
graphite cast iron heing tested.

8.3 Hardness test

When agreed between the manufacturer and the purchaser, the hardness shall be determined as Brinell hardness
in sccordance with EN 10003-1. Other bardness tests may alzo be agreed.

The test shall be carried out on the test pieces or at one or several points on the castings after preparation of
the testing area in accordance with the agreement made by the manufacturer and the purchaser.

If the measuring points are not the subject of an agreement, they shall be chosen by the manufacturer.

Further information on hardness is given in annex A,

70 Retests

10.1 Need for retests
Retesting shall be carried out if a test is not valid,
A test is not valid if there is:
a) a faulty mounting of the test piece or defective operation of the test machine;
b) a defective tast piece because of incorrect pouring or incorrect machining;
c) a fracture of the tensile test piece outside the gauge length:
d} a casting defect in the test piece, avident after fracture.

In all cazses, a new test piece shall be taken from the same sample or a duplicate sample cast at the same time.
The result of the retest shall be used.
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10.2 Procedure for retests

if any test gives results which do not conform ta the specified requirements, for reasons other than those given
in 10.1, two retests shall be carried out for each failed test.

The casting(s} represented by the test shall be regarded as conforming to the specified requirements it both of
the retests give satisfactory results as indicated in 7.1, 7.2 and 7.3.

However, the castings represanted by the retests shall be regarded as non-contarming to this standard if the
retests are valid but one of the results does not satisty the specified property.

Unless otherwise specified, in the case of castings in the as-cast conditions which have non conforming
properties, a heat treatment can be carried out.

In the case of castings which have undergone a heat treatment and for which the test results are not valid, the
manufacturer shall be permitted to re-heat-treat the castings and the reprasentative samples. In this event, the
samples shali receive the same number of heat treatments as the castings.

¥ the results of the tests carried out on the test pieces machined from the re-heat-treated samples are
satisfactory, then the re-heat-treated castings shall be regarded as conforming to the specified requirements or
to this standard,

The number of re-heat treatment cycles shall not exceed Two.
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Types [, Nla, lll and IV

Type IIb

k 1
A
\..r;j ' l £z -
halla
Dimensions in millimetres
Type
Limension
I Ila lib I Iy
K 12,6 25 25 50 ris
¥ a0 1] a0 80 125
X a0 40 40 or 50 60 65
¥ 8o 100 100 150 185
) A function of the test piece length

'} For information only

%) z shall be chosen to allow a test piece of dimensions shown in figure 4 to
be machined from the zample.

The thickness of the sand mould surrounding the samples shall be

- 40 mm minimum for types 1, lla and IIb;

— 80 mm minimum for types III and IV,

NOTE: For the manufacture of thin-walled castings or castings in metsl moulds, the tensile properties
may, by agreement betwean the manufacturer and the purchaser, be determined on test pisces taken
from samples of thickneszz  less than 12,5 mm,

Figure 1: Separately cast samples (option 1)
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Dimensions in millimeatres

Type
Dimension
I II |1 v

u 12,5 25 50 75
v 40 -1 100 125
x 25 40 50 65
¥ 135 140 160 175
29 A function of the test piece langth

'} For infermation only

3} z shall be chosen to alloy a test piece of dimensions shown in figure 4 to

be machined from the sample.

The thickness of the sand mould surrounding the samples shall be
— 40 mm minimum for types 1 and II;
— BO mm minimum for types III and IV.
NOTE: For the manufecture of thin-walled castings or castings in metal moulds, the tensile properties
may, by agreement between the manufacturer and the purchaser, be determined on test pieces taken

from samples of thickness u less than 12,5 mm.

Figure 2: Separately cast samples (option 2}
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Dimensions in millimetres

T
o

A

_._4_ 1 Gaeramic filter

a) sample b) schamatic drawing of one type of mould, given as an example

Figure 3: Separstely cast samples (option 3) ‘
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e gl ]
i] ! H L, ! Iy L
[ b
] L | Lo
. [ e

Tensile test piece dimensions

Dimansionz in millimetres

d Ly L
i
5 25 a0
7 a8 42
10 50 80
14%) 70 84
20 100 120
"} In principle
?) Preferred dimension

where:
Ly, is the original gauge length; i.e. L, = 5 xd:
d is the diameter of the tast piece along the gauge kength;
L. is the parallel length; L, > L, {in principle L,-1, > d;
L, is the total length of the test piece, which depends on L, and |/,

NOTE: The method of gripping the ends of the test piece, togethar with their length . may be agreed
between the manufacturer and the purchaser.

Figure 4: Tensile test piece
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Limensions in millimetres

100,11
p——

W A — -

Figure 5: Charpy-notchad impact tast piace

L
A) Casting (or running system) - - !
Dirnemnsions in millimetres
Redevant wall b
Type thickness of 4 ¢ h Ly
castings
4 max, min
1 30 <t = 60 40 30 20 40 to 60 "}
n 60 < + = 200 70 52,5 35 70 to 108 "}
) L, shall be chosen 1o allow a test piece of a dimension shown in figure 4 to be machined from the
sample,

NOTE: If smaller dimensions are agreed, the following relationships apply:

b = 0,75xa and r:=-§

For further guidance, sea figure 2,

Figure &: Cast-on sampla
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Annex A (normative)

Classification as a function of hardness

This annex is only applicable when its requirements have been agreed by the manufacturer and the purchaser
by the time of acceptance of the order.

A.1 Purpose

Within the provision of this European Standard, spheroidal graphite cast iron can be classified in terms of
hardness values additionally or alternatively to the classification in terms of tensile strength.

When tensile properties are required in addition to hardnass, they shall be agreed by the manufacturer and the
gurchaser by the time of acceptance of the order.
A.2 Classification

The hardness classes for the different materials shall be as specified in table A.1. Table A.1 also gives other
properties for information only.

Tabie A.1
Material designation Brinell hardnass Other properties
range (far information only}
HB R, R0
Symbol Number N/mm* Nfmm?
EN-GJS5-HE130 EN-JS2010 less than 160 350 220
EN-GJS-HB1560 EN-J52020 130 to 175 400 250
EN-GJS-HB165 EN-JS2030 135 to 180 400 250
EN-GJ5-HB185 EN-JS2040 160 to 210 450 310
EN-G.JS-HB200 EN-JS2050 170 to 230 500 320
EN-GJS-HB230 EN-JS2080 190 to 270 600 370
EN-G.J5-HB265 EN-J52070 225 to 305 700 420
EN-GJS-HB300") EN-J52080") 245 10 335 800 480
EN-GJS-HB330" EN-J52090) 270 to 360 900 600
) EN-(_EJS—HBSDD (EN-JS2080} and EN-GJS-HB330 (EN-J52090) are not recommended for thick section
castings.

NOTE: 1 N/mm? is equivaient to 1 MPa.

When necessary and by agreement between the manufacturer and the purchaser, a narrower hardness range
may be adopted at the agreed pasition on the casting; a range between 30 and 40 Brinell hardness units is
commonly acceptable.

A.3 Sampling

Each hardness test shall be carried out on a casting or on a tast pirce at locations agreed by the manufacturer
and the purchaser. i the locations have not baen defined in an agresment the test shall be carried out at
representative locations chosen by the manufacturer.
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A4 Test method
The hardness test shall be carried out in accordance with EN 10003-1.

i it is not possible to carry out the hardness test on the casting itself then, by agreement between the
manufacturer and the purchaser, it may be carried out on a knob cast-on to the casting itself.

If the test is carried out on a cast-on knob, this shall not be removed until after any required heat treatment has
Leen carried out,

if the test is carried out on a test piece taken from a separataly cast sample, thiz shall first be subjected to any
heat treatment required for the castings of which it is representative.
A.5 Number and frequency of hardness tests

The number and frequency of hardness tests can be the subject of an agreement batween the manufacturer and
the purchaser by the time of acceptance of the order.

A_6 Microstructure

In spheroidal graphite cast irons, the lowest hardness is achieved with a farritic matrix. The hardness increases
with the amount of eutectoid carbide {pearlite).

Eutectic carbide increases hardness but is normally undesirable and unlikely to be present in more than a very
small amount.
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320
£}
9%
2o
270 16
5%
)
I 220
a)
170
500 60D 100 800 900 {

B) e

& = standard deviation

a} Brine!ll hardness HB
b) Tensile strength R,,. N/mm? (MPa)
c) Confidence limit

Figure B.1; Exampies of the relationships betwesn Brinefl hardneas and
tensile strength R, of apheroidal graphite cast iron, according to [4] in anhex C.
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Annex C (informative)
Bibliography

In the preparation of this European Standard, use was made of a number of documents for reference purposes.
Thase informative references are cited at the appropriate places in the text and the publications are listed
hersafter.

EN 545
Ductile iron pipes, fittings, accessorigs and their joints for water pipalines — Requirements and test methods

EN 538

Ductile iron pipes, fittings, accessories and their joints for sewerage application — Bequirements and test
methads

EN 963
Ductile iron pipes, fittings, accessories and their joints for gas pipelines - Reguirements and test methods

EN 15591
Founding — Technical conditions of delivery — Part 1: General

EN 1559.3
Founding - Technical conditions of delivery - Part 3; Additional requirements for iron castings

EN 1580
Founding ~ Dasignation system for cast iron — Material symbols and material numbers

150 2531 : 1991
Ductile iron pipes, fittings and accessories for pressure pipsglinas

{1] "Engineering data on nodular cast iron. Sl-Units®. BCIRA 1986

[2] Gilbert, G.M.J.: Journal of Research and Development 4 (1953} No. 10, p. 458-478 (BCIRA Research
Report 348}

[3] Palmer, K.B.: Gilbert, G.N.J.: Journal of Research and Development 5 (1953} No. 1, p. 2-14 [BCIRA
Research Report 361)

(4] Siefer, W.; Orths, K.: Giessereiforschung 23 (1971) Wi, 2, 5. 43-565
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Annex D (informative)

Guidance values for 0,2% proof stress for test pieces machined from sampies cut from the castings

Tabla D.1
0,2% proof stress
Rﬂﬂ.!
Material designation N/mm?
min,
for wall thicknesses
over 50 mm ovar BO mm over 120 mm
up 1o up ta up to up to
Symbal Number and including and including and including and including
50 mm B0 mm 120 mm 200 mm
EN-GJ5-400-15C EN-J51073 250 240 230 230
EN-GJS-600-7C EN-J51083 290 280 270 260
EN-GJS-600-3C EN-J51083 360 340 330 320 g ‘
EN-GJS-700-2C EN-J51103 400 380 370 360

Annex E (normative)

Formation of test units and number of tests

E.1 Exampies of test units
Examples of test units are as follows:

- castings poured from the same ladie up to 2 000 kg of fettied castings; this may vary, where practical,
by agreement between the manufacturer and the purchaser;

~ a single casting, if its mass equals or exceeds 200 kg;

- for continuous pouring of large tonnages of sphercidal graphite cast iron, the maximum size of the test
unit shall be restricted to the castings produced in two hours of pouring;

- if the graphite spheroidizing treatment is carried out on less than 2 GO0 kg, the test unit shall be taken as
the castings produced from that quantity of treated metal.

NOTE: After heat treatment, a test unit will retnain the same unless different heat treatments have baen
applied to distinct parts of the test unit. In such cases, these distinct parts will becorme saparate test
Lnits,

E.2 Number of tests per test unit

Sampling and testing shall be carriad out in accordance with clauses 8, 3 and 10, Sampling and testing shall be
carried out on each test unit unlesz the in-process guality assurance system makes provizion for amalgamation

of test units. When thae graphite spheroidizing treatment has bean carried out in the mould, the formatian of test

units and the number of tests shall be agreed between the manufacturer and the purchaser by the time of e
acceptance of the order.



