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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-gaovernmental, in liaison with ISO_ also take part in the wark [SO collaborates closely with the
Interpational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draftsinternationpl Standards
adopied by the technical committees are circulated to the member bodies fer \voting. Publigation as an
Interpational Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rightg. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 17804 was prepared by Technical Committee ISO/TC 25, Castvirons and pig irons, Subconmmittee SC 2,
Spheroidal graphite cast irons.
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Introduction

Ausferritic spheroidal graphite cast iron is a cast alloy, iron and carbon based, carbon being present mainly in
the form of spheroidal graphite particles.

Compared with the spheroidal graphite cast-iron grades (see ISO 1083:2004), this material combines higher

strength and

fmlghnpqq Inmlnprtipe as a result of the nuefpmppring heat treatment

This Interna
accordance

The mechan
the form of th

The required
The mechan

separatg

similar t¢ those of the castings they represent;

samples

samples

agreement specifying, in particular, the conditions of sampling and the values to be obtained).

Two grades
hardness. Th
where high 4

Five grades
these grade
appropriate

ional Standard deals with the classification of ausferritic spheroidal graphite cast\iro
vith the mechanical properties of the material.

cal properties of these ausferritic spheroidal graphite cast irons depend on their’ structure
e graphite and the structure of the matrix.

cal properties of the material can be evaluated on machined test pieces prepared from:

ly cast samples with an appropriate gating system, able to” provide metallurgical cond

cast onto either the casting or the running system, hereafter referred to as cast-on samples

cut from a casting (only by agreement between the manufacturer and the purchase
of ausferritic spheroidal graphite cast/iron are specified in Annex A, in accordance with
ese cast irons are used in applications’ (e.g. mining, earth moving and manufacturing indus
brasion resistance is required.

Of ausferritic spheroidal graphite cast iron are specified by the mechanical properties. Whe

ardness ranges.

Vi

© 1SO 2005 — All rights re

structure is developed by selecting the appropriate composition and subsequent processing|.

NS in

e.g.

tions

, the

their
tries)

n, for
5, hardness is a requirement for the application, Annex D provides means for deternpining

served


https://standardsiso.com/api/?name=2e996b1c6b429d17f41fd031e634c00c

INTERNATIONAL STANDARD ISO 17804:2005(E)

Founding — Ausferritic spheroidal graphite cast irons —

Classification

1 $cope

This International Standard defines the grades and the corresponding requirements for ausferrific spheroidal

graphite cast irons.

This |nternational Standard specifies five grades of ausferritic spheroidal graphite cast iron by a
basefl on mechanical properties measured on machined test pieces prepared frem:

— geparately cast samples or cast-on samples;

— samples cut from a casting.

This [nternational Standard also specifies two grades by a classification as a function of hardness|.

2 Normative references

classification

The following referenced documents are indispensable for the application of this document. For dated

refergnces, only the edition cited applies. For undated references, the latest edition of th
document (including any amendments) applies.

ISO 148-1, Metallic materials — Charpy-pendulum impact test — Part 1: Test method

ISO 148-2, Metallic materials — (Charpy pendulum impact test — Part 2: Verification of test mach

b referenced

nes

ISO 148-3, Metallic materialsy— Charpy pendulum impact test — Part 3: Preparation and characterization of

Charpy V reference test.pi€ces for verification of test machines
ISO 945, Cast iron~~Designation of microstructure of graphite
ISO §506-1, Metallic materials — Brinell hardness test — Part 1: Test method

ISO 65071\ Metallic materials — Vickers hardness test — Part 1: Test method

ISO 6892, Metallic materials — Tensile testing at ambient temperature

ISO/TR 15931, Designation system for cast irons and pig irons
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3 Terms

2005(E)

and definitions

For the purposes of this document, the following terms and definitions apply.

3.1
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pheroidal graphite cast iron

cast material, iron and carbon based, carbon being present mainly in the form of spheroidal graphite particles,
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an austemper heat treatment in order to produce an ausferritic matrix

Ausferritic spheroidal graphite cast iron is also known as austempered ductile iron (ADI).

h brings the liquid iron into contact with a substance to produce graphite in spheroidal
cation

eat treatment of spheroidal graphite cast iron
sisting of heating the castings above the As; temperature (at which (austenite starts to

a time and a temperature (above the martensite start temperature) sufficient to produc
briies

is process produces a microstructure that consists predominantly of ferrite and austenite.
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The following information shall be supplied by the purchaser:

a)

the complete designation of the material;

b) any special requirements.

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

order.
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6 Manufacture

The method of producing ausferritic spheroidal graphite cast iron, its chemical composition and heat treatment,
shall be left to the discretion of the manufacturer, who shall ensure that the casting process and heat
treatment process are carried out with the same process parameters as the approved first samples.

7 Requirements

7.1 General

The property values for these materials apply to castings cast in sand moulds or moulds‘off comparable
thernpal behaviour. Subject to amendments to be agreed upon in the order, they cancapply to castings
obtaiped by alternative methods.

on sgmples, cast in a sand mould or a mould of comparable thermal behaviourjcorresponding [to a relevant

The {aterial designation is based on the minimum mechanical properties obtained imseparately|cast or cast-
wall thickness 12,5 mm < ¢t < 30 mm, as given in Table 1.

NOTH Mechanical properties for test pieces cut from a casting are affected.fiot only by material propefties (a subject
of thi$ International Standard), but also by the local casting soundness (not a’subject of this Internatiopal Standard).
Tensile testing requires sound test bars in order to guarantee pure uniaxialstress during the test.

7.2 | Test pieces machined from separately cast and cast-on samples

7.2.1| General

The mechanical properties of ausferritic spheroidal.graphite cast iron shall be as specified in Table 1 and, if
appli¢able, in accordance with the requirements_.given in 7.2.2.

7.2.2] Impact test

The impact-resistance values given.in Table 2 at room temperature, if applicable, shall only be fletermined if
specified by the purchaser by the-fime of acceptance of the order.

7.3 | Test pieces machined from samples cut from a casting
If applicable, the manufacturer and the purchaser shall agree on:

— the location(s)-en a casting where the sample(s) shall be taken;
— the mechanical properties that shall be measured;

— theZminimum values (or allowable range of values) for these mechanical properties (for infgrmation, see
Annex E).

NOTE 1 The properties of castings are not uniform, depending on the complexity of the castings and variation in their
section thickness.

NOTE 2 Tables 1 and 2 may be used for guidance on the likely mechanical properties of the castings. These properties
may be equal to or lower than those given in these tables.

© I1SO 2005 — All rights reserved 3
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Table 1 — Mechanical properties measured on test pieces machined from separately cast samples or
cast-on samples [1]

Relevant wall
thickness of the Tensile strength 0,2 % proof strength Elongation
casting
Material designation : R Ro2 Vi
mm N/mm?2 N/mm?2 %
min. min. min
ISO 17804/J5/860-46 <30 800 10
ISO 17804/J3/800-10RT 30 <2< 60 750 500 6
60 <7< 100 720 5
t< 30 900 8
ISO 17804/J3/900-8 30<t<60 850 600 5
60 <7< 100 820 4
t< 30 1050 6
ISO 17804/J3/1050-6 30<r<60 1000 700 4
60 <7< 100 970 3
t< 30 1200 3
ISO 17804/J3/1200-3 30<t<60 1170 850 2
60 <7< 100 1140 1
t <30 1400 1100 1
ISO 17804/J$/1400-1 30<t<60 1170 To be agreed between the manufacturer arjd the
60 <7< 100 1140 purchaser

NOTE 1  The|properties of castings are not uniform because of the complexity and variation in section thickness.

NOTE 2 With the appropriate heat treatment, the specified-minimum 0,2 % proof strength values according to this table cpn be
maintained. However, with increasing casting wall thickness, the tensile strength and elongation values will decrease.

NOTE3 1 Nfmm?2 =1 MPa.
NOTE 4 If the type of sample is to be specifiedsa\*."is added to the designation, followed by a letter indicating the type of samplp:
— S for a sepafately cast sample;

— U for a caston sample.

Table 2 —+ Minimum'impact-resistance values measured on V-notched test pieces machined frgm
separately cast samples or cast-on samples [1]

Relevant wall - . .
thickness of the Minimum impact-resistance value at room
” temperature (23 + 5 °C)
Material designation casty

t Mean value of 3 tests Individual value
mm J J
t< 30 10 9
1ISO 17804/JS/800-10RT 30<r< 60 9 8
60 <r< 100 8 7

NOTE If the type of sample is to be specified, a “/ is added to the designation, followed by a letter
indicating the type of sample:

— S for a separately cast sample;

— U for a cast-on sample.

4 © I1SO 2005 — All rights reserved
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7.4 Hardness

Guidance values for the Brinell hardness range of the material grades are given in Annex C.

7.5 Graphite structure

The graphite structure shall be mainly of form V and VI in accordance with ISO 945. A more precise definition
may be agreed upon 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 results of the microscopic examination shall prevail.

Additlonal information regarding nodularity is given in Annex H.

7.6 | Matrix structure
The mhatrix structure of the various grades of ausferritic spheroidal graphite cast iron consists prelominantly of
ferrit¢ and austenite, otherwise known as ausferrite. Other matrix constituents(e.g. martensite, carbides) may
be present at a level that will not affect the required mechanical properties.
The ¢ooling rate within some sections may not be sufficient to avoid the formation of pearlite qr other high-
tempprature transformation products. In such cases, the maximum“acceptable quantities of these micro-
consfituents, the locations within the casting, and the mechanicakproperties in these locations may be agreed
upon|between the manufacturer and the purchaser.

An indirect method to determine if the required microstructure after the heat treatment has beeh obtained is
the impact testing of unnotched Charpy test samples.

The minimum impact energy values to be obtained and details of the unnotched Charpy impact test are given
in Anpex F.

8 $ampling

8.1 | General

Samples shall be provided to represent the castings produced.
Samples shall be made-from the same material as that used to produce the castings which they represent.
The game melt.and heat treatment processes shall be applied.

Several types of samples (separately cast samples, cast-on samples, samples cut from a cagting) can be
used| depending on the mass and wall thickness of the casting. (See Table 3.)

Tensile and impact test pieces shall be machined from the samples after the heat treatment.
8.2 Separately cast samples

8.2.1 Frequency 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

manufacturer and the purchaser, a minimum of one tensile test sample shall be produced to confirm the
material grade, at a frequency to be agreed between the manufacturer and the purchaser.

© I1SO 2005 — All rights reserved 5
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When impact tests are required, samples shall be produced at a frequency to be agreed between the
manufacturer and the purchaser.

8.2.2 Samples and test pieces

The samples shall be cast separately in sand moulds at the same time as the castings and under
representative manufacturing conditions.

The moulds used to cast the separately cast samples shall have comparable thermal behaviour to the
moulding material used to cast the castings.

The samplegshall meet the requirements of Figures 1, Z or 3.

The sampled shall be removed from the mould at a temperature similar to that of the castings.

If the spheroldisation treatment is carried out in the mould (in-mould process), the samples may)be:
— cast in the same mould with the castings, with a joint running system;

— cast separately, using a similar treatment method in the sample mould as the method used to produge the
casting.

The sampled shall be given the same heat treatment as the castings which,they represent.

The tensile fest piece is shown in Figure 5. If applicable, the impact)test piece shown in Figure 6 shall be
machined frdm a sample shown in Figures 1 and 2 (hatched part) or,from the sample shown in Figure 3.

Unless otherwise agreed, the choice is left to the discretion of the manufacturer.

8.3 Cast-pn samples

8.3.1 Freqyiency and number of tests

Cast-on samples are representative of the Gastings to which they are attached and also of all other castings,
of a similar rg¢levant wall thickness, fromthe same pouring and heat treatment batch.

Cast-on samples shall be producedin-accordance with the in-process quality assurance procedures adppted
by the manufacturer.

In the absence of an in-process quality assurance procedure or any other agreement between the
manufacturef and the purchaser, a minimum of one tensile test shall be carried out to confirm the mater|al, at
a frequency {o be agreed'between the manufacturer and the purchaser.

When impagt tests are required, samples shall be produced at a frequency to be agreed betweep the
manufacturef and the purchaser.

8.3.2 Samples and test pieces

The samples from which the test pieces for tensile and/or impact tests are taken are cast onto the casting, or
cast side-by-side with the casting with a joint running system.

For a series of castings poured from the same ladle, one cast-on or cast side-by-side sample shall be
produced, at a minimum, for the last mould poured.

The samples shall meet the requirements of either Figures 1, 2, 3 or 4.

6 © I1SO 2005 — All rights reserved
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When the mass of the casting exceeds 2 000 kg and its thickness exceeds 100 mm, cast-on samples should
preferably be used; the dimensions and the location of the cast-on sample shall be agreed between the
manufacturer and the purchaser by the time of acceptance of the order.

The sample shall have a general shape as indicated in Figure 4 and the dimensions shown therein.
The location of cast-on samples shall be agreed between 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 material.

All samples shall be adequately marked to guarantee full traceability to the castings which they represent.

The Iensile test piece shown in Figure 5 and, if applicable, the impact test piece shown in Figy

re 6 shall be

machined from a sample shown in Figures 1 and 2 (hatched part) or from the samples shownin Figure 3 or 4.
Unlegs otherwise agreed, the choice is left to the discretion of the manufacturer.
Taple 3 — Types of separately cast or cast-on samples and size of tensile test pieces in felation to
relevant wall thickness
Relevant wall Tvoe of cast-on sample Preferreqd diameter of
thickness yp P tensile ftest piece®
t U-shaped? Y-shaped® Round bar Sample block? D
shaped?
mm mm
r < 12,5 | I I or A 7
1205 <t < 30 lla orllb Il I, Torll B 14
30 <t<60 [ 1 — C 14
60 <1 <200 \Y \% — D 14
a8  $ee Figure 1.
b gee Figure 2.

¢ $ee Figure 3.

d  See Figure 4.

Dther diameters, in accordance' with Figure 5, may be agreed between the manufacturer and the purchaser.

8.4 | Samples catfrom a casting

8.4.1| General

Annex E) at
| test pieces

The manufacturer and the purchaser shall agree on the diameter of these test pieces.

8.4.2 Other conditions

In the absence of any directions by the purchaser, the manufacturer may choose the locations from which to
cut the samples and the diameter of the test pieces.

© I1SO 2005 — All rights reserved 7
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9 Test methods

9.1 Tensile test

The tensile test shall be carried out in accordance with ISO 6892. The preferred test piece diameter is 14 mm
but, either for technical reasons or for test pieces machined from samples cut from the casting, it is permitted
to use a test piece of different diameter (see Figure 5). For either of these exceptions, the original gauge

length of the

test piece shall conform to the equation:

LO 25,65>< SO =5xd

where

Lq is the original gauge length;

So s the original cross-section area of the test piece;

d is the diameter of the test piece along the gauge length.
If the above |equation for Lj is not applicable, then an agreement shall be made. between the manufagturer
and the purchaser on the dimensions of the test piece to be made.
A test piece with a different gauge length may be agreed between the manufacturer and the purchaser. Ih this
case, the migimum elongation values as shown in Table B.1 in Annex B-shall be used.
9.2 Impagt test, Charpy V
The impact |test shall be carried out on three Charpy.V=notched impact test pieces (see Figure ), in
accordance with ISO 148 (all parts), using test equipment with an appropriate energy to determing the
properties cdrrectly.
9.3 Hardness test
The hardnesg shall be determined as Bringl*hardness in accordance with ISO 6506-1.
Alternative hardness tests and the cerresponding required hardness values may also be agreed.
The test shall be carried out on.ikie test pieces at one or several points on the casting(s), after preparatfon of
the testing aflea in accordance)with the agreement between the manufacturer and the purchaser.
If the measufement logations are not the subject of an agreement, they shall be chosen by the manufactyrer.
If it is not pogsible \fo-carry out the hardness test on the casting, then by agreement between the manufagturer
and the purchaser, the hardness test may be carried out on a knob cast onto the casting.

Further information on hardness is given in Annex C and Annex D.

10 Retest

10.1 Need

Retests shall

S

for retesting

be carried out if a test is not valid.

Retests are permitted to be carried out if a test result does not meet the mechanical property requirement for

the specified

grade.
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Test validity

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 test piece because of incorrect pouring or incorrect machining;

c) afracture of the tensile test piece outside the gauge length;

d) a casting defect in the test piece, evident after fracture.

In the
the s

The fesults of the retest shall be used.

10.3

If an
given

If the

If bot
this |

If one
to co

10.4

In the
not s
sam

bme time and having undergone the same heat treatment.

Non-conforming test results

test gives results which do not conform to the specified requiremerits, for reasons othe
in 10.2, the manufacturer shall have the option to conduct retests.

manufacturer conducts retests, two retests shall be carried eut\for each failed test.

h retests give results that meet the specified requireménts, the material shall be deemed t
nternational Standard.

or both retests give results that fail to meet the specified requirements, the material shall bg
hform to this International Standard.

Heat treatment of samples and castings
case of castings which have undergone a heat treatment and for which the test results ar

les. In this event, the samplesshall receive the same number of heat treatments as the cast

If the
satis
of thi
11

Ann

machinability of ausferritic spheroidal graphite cast irons.

results of the tests ,carried out on the test pieces machined from the re-heat-treated
ctory, then the re-heat“treated castings shall be regarded as conforming to the specified
International Standard.

dditional information

G‘and Annex | give, respectively, additional information on mechanical and physical props

above cases, a new test piece shall be taken from the same sample or from a duplicate selample cast at

r than those

0 conform to

deemed not

b not valid or

atisfactory, the manufacturer tshall be permitted to re-heat-treat the castings and the re¢presentative

ngs.

samples are
requirements

rties, and on
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A

Y

A

 J

A
S
= A
X
| B
e
I 3
Y - 1 <l -
- U 1
- U <
Types |, lla, lll and IV Type lIb
Dimensions'in millimetres
T
Dimension ype

I lla lib ] v
u 12,5 25 25 50 75
v 40 55 90 90 125
X 30 40 40 t0'50 60 65
e 80 100 100 150 165
2D A function-of the test piece length

@  For information only.

b 2 shall be chosen to allow a test piece of.dimensions shown in Figure 5 to be machined from the
sample.

The thickness of the sand meuld surrounding the samples shall be:
— 40 mm minimum for. types |, lla, and llb;

— 80 mm minimumfor type IlI.

NOTE  For the.manufacture 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*1 — Separately cast samples — Option 1: I- and U-shaped samples

10 © 1SO 2005 — All rights reserved
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<l V -
A
b
A
>
Y Y
u P z N
Dimensions in millimetres
. . Type
Dimension
| 1l 1 v
u 12,5 25 50 75
% 40 55 100 125
X 25 40 50 65
@ 135 140 150 175
zb A function'of the test piece length

@  For information only.

b 2 shall be chosen to allow,d test piece of the dimensions shown in Figure 5 to
be machined from the samplet

The thickness of the'sand mould surrounding the samples shall be:
— 40 mm minimum for types | and II;

— 80 mm.minimum for type IlI.

NOTE ~ For the manufacture 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: Y-shaped samples

© IS0 2005 — Al rights reserved 1
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- Lt _
A
- L, _ - L A
\ \J
| | ¥ x
Qs ¥
A
Ly W
= = = >
Type |
- Lt _
A
- L, _ = L A
Y A
Yy @
Q A
A
Type li
- B 1
A
R < Ly >
< i
4
A -
R
A
B D _ W B Ly _
- Lt _
Type lll
Sample with feeder
Dimensions in millimetres
Type A B D H H, L L, L, w
| 4.5 55 25 50 — L+ 20 L,—30 100
See
Il 4.5 55 25 50 — L+ 20 L,—30 Figure 5 50
I 4,0 5,0 25 50 15 L, L,—50 50

Figure 3 — Separately cast and cast-on samples — Option 3: Round bar-shaped sample for 14 mm
tensile test piece
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¢
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5

< fey < Lr -
Key
1 cgsting (or running system)
Dimensions in millmetres
Relevant wall thickness a b c h 1
Type of castings
t max, min

A t<12,5 15 1d 7,5 20t0 30

B 12,5 <1< 30 25 19 12,5 30to0 40

C 30<7<60 40 30 20 40 to 65

D 60 < ¢ < 200 70 52,5 35 65 to 105

a L, shall be chosen to allow a test piece of)a dimension shown in Figure 5 to be machined from the sample.

NOTE

If smaller dimensions are agreed, the following relationships apply:
— b=0,75x%a

— ¢=05x%xa

Figure 4 — Cast-on samples — Option 4

© I1SO 2005 — All rights reserved
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- L( -l
- L, -
A
S I N I ~ | O R B
SY ©
A
- <
Dimensions in millimetres
L
d Ly ¢
min.
5 25 30
7 35 42
10 50 60
142 70 84
20 100 120

Ly s the original gauge length, i.e. Ly =5¢;

d is the diameter of the test piece along the gauge length;

L is the parallel length; L > Ly (in principle, L, — Lq > d);

Ly s the total length of the test piece, which depends on L.

NOTE The method of gripping the ends of the test piece, together with their

length /,, may be agreed between the manufacturer and the purchaser.

a8  Preferred dimefision.

Figure 5 — Tensile test piece

14
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55 0,6 10 £0,1

A
 J
 J
A

8 +0,06

ISO 17804:2005(E)

Dimensions in millimetres

Figure 6 — Charpy V-notched.impact test piece

© I1SO 2005 — All rights reserved
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Annex A
(normative)

Abrasion-resistant grades of ausferritic spheroidal graphite cast iron

A.1 Scope

This annex d

It specifies th

A.2 Requ

The Brinell K
properties fo

efines the grades of abrasion-resistant ausferritic spheroidal graphite cast iron.

e grades in terms of hardness.

rements

ardness for the different grades shall be as specified in Table A.1.*Table A.1 also gives
information only.

Table A.1 — Abrasion-resistant ausferritic spheroidal graphite cast irons

other

Brinell hardness Other propertles
(for information only)
Material dgsignation
HBW R Rpo,2 A
minimum N/mm2 N/mm2 %
1ISO17804/JSIHBW400 400 1400 1100 1
ISO17804/JS{HBW450 450 1600 1300 —
NOTE 1  The|manufacturer and the purchaser may agree.on the maximum Brinell hardness.
NOTE2 1 NfmmZ2 =1 MPa.
NOTE 3 If thp type of sample is to be specified,"a”/* is added to the designation, followed by a letter indicating the type of samplp:
— S for a sepafately cast sample;
— U for a caston sample;
— C for a castipg.
A.3 Sampling
Unless othefwise" specified by the purchaser by the time of acceptance of the order, the numbef and
frequency oflBfirel-hardnress—tests-shall-be-in-acecordance—with-the-in-precess—quality-assuranee—procedures

used by the manufacturer.

If it is not possible to carry out the hardness test on the casting, then by agreement between the manufacturer
and the purchaser, the hardness test may be carried out on a knob cast onto, and heat treated with, the

casting.

16
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A.4 Hardness test
The Brinell hardness test shall be carried out in accordance with ISO 6506-1.

NOTE 1 Hardness determined by one test method is not necessarily comparable to hardness determined by other test
methods. Hardness conversion from other test methods can be done by agreement between the manufacturer and the
purchaser.

Each Brinell hardness test shall be carried out on a casting at locations agreed between the manufacturer and
the purchaser, or on a cast-on test block.

Unlern atharawico cnaet find by tha ~ralhaonr thn Al Ancisase o d laecation
JOo OICTWISC—SpPCCMCToy thCtpurcrastr,triC— O mehotorsant—ToCaton

the d|scretion of the manufacturer.

eck-shall be left to

NOTH 2 A cast-on test block can be used when the size of the casting or the number of castings-to bg tested makes
direct|testing on the castings impracticable.

If the|test is to be carried out on a cast-on block, the latter shall not be removed from the casting puntil after the
heat freatment has been carried out.

When castings are too large or too difficult to be tested in a conventional hardness testing machine or when
therelis the need for on-line inspection of a large number of castings, a portable hardness-testing device may
be uged.

When using portable hardness-testing devices, reference shall:be made to appropriately calibratdd test blocks.

A.5 |Retests

Retests shall be permitted and carried out under the 'same conditions as those specified in Clausg 10.

© I1SO 2005 — All rights reserved 17


https://standardsiso.com/api/?name=2e996b1c6b429d17f41fd031e634c00c

ISO 17804:2005(E)

Annex B
(normative)

Minimum elongation values for a test piece with original gauge length
Lo=4xd

Minimum elongation values are given in Table B.1.

Table B.1 + Mechanical properties measured on test pieces machined from separately cast samples
br cast-on samples — Tensile test piece with original gauge length Ly = 4 x d [2]
Relevant wall Tensile strength | 0,2 % proof strength Elongation
thickness of the
i R R Ay
Material dgsignation casting m p0.2 (Lo=4xd)
t N/mm? N/mm? %
mm , , .
min. min, min.
<30 800 11
ISO 17804/J$/800-10
30<r<60 750 500 7
ISO 17804/J$/800-10RT
60 <1< 100 720 6
t<30 900 9
ISO 17804/J$/900-8 30<t<60 850 600 6
60 <7< 100 820 5
t<30 1.050 7
ISO 17804/J%/1050-6 30<r<60 1000 700 5
60 <1< 100 970 4
<30 1200 4
ISO 17804/J8/1200-3 30 <t <60 1170 850 3
60 £4<100 1140 2
t < 30 1400 1100 1
ISO 17804/J3/1400-1 30<1<60 1170 To be agreed between the manufacturef and
60 < ¢ < 100 1140 purchaser
NOTE 1  The|properties of castings are not uniform because of the complexity and variation in section thickness.
NOTE 2  With the) heat treatment, the specified minimum 0,2 % proof strength values according to Table B.1 can be maintpined.

However, with increasingcasting-watt-thicknessthetensite-strengtihrandetongationvatureswittdecrease———
NOTE3 1 N/mm?2=1MPa.

NOTE 4 If the type of sample is to be specified, a “/” is added to the designation, followed by a letter indicating the type of sample:
— S for a separately cast sample;

— U for a cast-on sample.

18 © ISO 2005 — All rights reserved
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Annex C
(informative)

Guidance values for Brinell hardness

Guidance values are given in Table C.1.

Table € t—Guidance values for Brinett hardness

Brinell hardness range
Material designation
HBW

ISO 17804/JS/800-10

250 to 310
1ISO 17804/JS/800-10RT
ISO 17804/JS/900-8 280 t0.340
ISO 17804/JS/1050-6 320 to 380
ISO 17804/JS/1200-3 840 to 420
1ISO 17804/JS/1400-1 380 to 480

When necessary or required for machinability, and, by agreement between the manufactyrer and the
purchaser, a narrower range may be adopted at an agreed location on the casting.

A ramge between 30 and 40 HBW units is commonly acceptable for grades JS/800-10 and JS/800-10RT.
Wider ranges may be required as tensile strength and hardness increase.

© IS0 2005 — Al rights reserved 19
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Annex D
(informative)

Procedure for the determination of the hardness range

D.1 General

The following
capable of m

The procedu

D.1.1 Proc|

D.2.1 Sele

D.2.2 Sele
D.2.3 Use

D.2.4 Dete
piece and fo
10 HBW. Co
between the

D.2.5 Plot
pieces in hisf

D.2.6 For
indicator.

D.2.7 Speg
tensile streng

D.2.8 Speq
units is com
tensile streng

D.2.9 Usin
Table 1, is m

eeting the requirements of a grade specified by tensile properties according to Table 1¢

edure

Ct the required material grade from Table 1.

Ct the type of sample to be used according to Table 3.

fest samples covering the given hardness range for the specified grade shown in Table C.1.

hduct as many tests as necessary to obtain the minimum number for each HBW value, as a

procedure may be used to determine the hardness range for a particular foundry processt

e is most applicable to serial production of castings.

the corresponding castings at the agreed locations.*"Round the hardness values to the ng
Imanufacturer and the purchaser or to obtain thé’desired statistical confidence.

the tensile strength, 0,2 % proof strength*and elongation versus hardness of castings and/g
ograms, with HBW as the independentvariable.

ify the minimum hardness for castings and/or test pieces as the minimum HBW value for
th and 0,2 % proof strendgth meet the requirements of the specified grade in Table 1.

ify the maximum~hardness for castings and/or test pieces, a range between 30 and 40
th and hardness increase.

j the.graph plotted in D.2.5, determine whether the required minimum elongation, as giv
et at.the maximum hardness specified in D.2.8.

hat is

rmine the tensile strength, 0,2 % proof strength, elopgation and Brinell hardness for each test

arest
jreed

r test

pach HBW value, adopt the minimum value for each tensile property as the process capability

which

HBW

monly acceptable for grades JS/800-10 and JS/800-10RT. Wider ranges may be requirg¢d as

en in

If the required minimum elongation is not met, there are three options:

— maintain

0,2 % pr

this maximum hardness and specify a lower minimum elongation;

specify a lower maximum hardness and a narrower hardness range;

oof strength shall be specified.

The chosen option shall be agreed between the manufacturer and the purchaser.

specify a lower minimum and maximum hardness. In this case, a lower minimum tensile strength and

D.2.10 If the required minimum elongation is met, a higher minimum elongation for the specified grade may
be agreed between the manufacturer and the purchaser.

20
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Guidance values are given in Table E.1

Annex

E

(informative)

ISO 17804:2005(E)

Guidance values for tensile strength and elongation for test pieces
machined from samples cut from a casting [1]

samples cut from a casting

able E.1 — Guidance values for tensile strength and elongation for test pieces machilled from

0,2 % proof Tensile strength Elongation
strength
R0 R, 4
M3terial designation N/mm? N/mm? %
min. min. min.
Relevant wall thickness, ¢ (mm)
t<30 |30<¢<60 |60xrx 100 t< 30 30 <r<60|60<7<100

ISO [I7804/JS/800-10/C 500 790 740 710 8 5 4
ISO [I7804/JS/900-8/C 600 880 830 800 7 4 3
ISO [I7804/JS/1050-6/C 700 1020 970 940 5 3 2
ISO [I7804/JS/1200-3/C 850 1170 1140 1110 2 1 1
ISO [17804/JS/1400-1/C 1100 1 360.. | To be agreed between the manufacturer and the purchaser.

© I1SO 2005 — All rights reserved
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F.1 Purpose

Annex F
(informative)

Unnotched impact test

This annex fives an indirect method to determine conformance to the required microstructure after| heat

treatment, prpvided that the required mechanical properties have been verified by other means.

This annex is applicable only when its requirements have been agreed between the manufacturer and the

purchaser by the time of acceptance of the order.

F.2 Requirements

The minimum impact-resistance values for the different material grades shall®e as specified in Table F.1

Table F.1}— Unnotched impact-resistance values for ausferritic.spheroidal graphite cast iron [3][4]

Material designation Minimum impact-resistance values at (23 + 5) °C

J

IBO 17804/JS/800-10

IBO 17804/JS/800-10RT 1o

IBO 17804/JS/900-8 100

IBO 17804/JS/1050-6 80

IBO 17804/JS/1200-3 60

IBO 17804/JS/1400-1 35

IBO 17804/JS/HBW400 25

IBO 17804/JS/HBW450 20

indicatingrthe type of sample:

NOTE 1  Values¢obtained from unnotched test pieces tested at (23 + 5) °C. The values in this table are
the average of the"three highest values of four separate tests.

NOTE 2 «-lfsthe type of sample is to be specified, a “/“ is added to the designation, followed by a letter

+S-for a separately cast sample;

— U for a cast-on sample;

— C for a casting.

F.3 Sampling

The casting process for the samples shall be agreed between the manufacturer and the purchaser. Impact-
resistance requirements apply only after the test material has been austempered. The impact test pieces shall
be prepared unnotched with dimensions according to Figure 6 after heat treatment.

22
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F.4 Test method

The impact test shall be carried out on four unnotched test pieces in accordance with ISO 148, using test
equipment with an appropriate energy to determine the properties correctly.

The lowest impact energy value shall be discarded, and the average of the three remaining values shall be
used.

F.5 Retests

Retests shall be permitted and carried out under the same conditions as those specified in Clausg 10.
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Annex G

(informative)

Additional information on mechanical and physical properties

Table G.1 gives technical data for ausferritic spheroidal graphite cast iron and Table G.2 gives typical

properties of ausferritic spheroidal graphite cast irons for gear design.

NOTE 2

Unless otherwise specified, the values given in this table apply to measurements at room temperature.

Table G.1 — Typical properties
Material designation
Technichl data for ausferritic ISO 17804/JS/
spheroiddl graphite cast iron [5] 800-10 14001
800-10RT 900-8 1050-6 1200-3 HBW400 HBW450
Charagteristic unit Indicative values for properties @
Compression|strength o, N/mm? 1300 14350 1675 1900 2200 2500
0,2 % proof sfrength N/mm? 620 700 840 1,040 1220 1350
Shear strength 65 N/mm? 720 800 940 1080 1260 1400
0,2 % proof sfrength N/mm?2 350 420 510 590 770 85D
Torsional strgngth o5 N/mm? 720 800 940 1080 1260 1400
0,2 % proof sfrength N/mm?2 350 420 510 590 770 85D
Fracture toughness K¢ MPavm 62 60 59 54 50 —
Fatigue limits|(Wohler)
(rotating bend) unnotched | /2 375 400 430 450 375 30p
(diameter 10,6 mm)
N =2 x10% cycles
Fatigue limits|(Wdhler)
; b
(rotating bend) notched N/mm? 225 240 265 280 275 27p
(diameter 10,6 mm)
N =2 x 108 cycles
Typical values
Modulus of elasticity £ KIN/mm2 170 169 168 167 165 16p
(tension and gompression)
Poisson's ratip v — 0,27 0,27 0,27 0,27 0,27 0,37
Shear modulys kN/mm?2 65 65 64 63 62 62
Density p g/cm3 71 71 71 7,0 7,0 7.0
Linear expansgion
coefficient « pM/(m-K) 18°to 14
from 20 °C to 200°C 6]
Thermal conductivity 4 d
at 200 °C W/(m-K) 23%to 20
NOTE1 1N/mm2=1MPa.

d  For the lower strength grades, the thermal conductivity 4 will be higher.

C  For the lower strength grades, the linear expansion coefficient o will be higher.

b Notched after heat treatment, with a circumferential 45° V-notch, having a radius of 0,25 mm.

@  The minimum values can be obtained on wall thicknesses up to 50 mm. For heavier sections, an agreement between the purchaser
and manufacturer is recommended.
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