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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-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
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INTERNATIONAL STANDARD ISO 4990:2023(E)

Steel castings — General technical delivery requirements

1 Scope

This document specifies the general technical delivery requirements for the supply of steel, nickel, and
cobalt alloy castings, including the requirements for the selection and preparation of samples and test
pieces.

Wher] a material or product standard differ from this delivery specification, the material or product
standard applies. In the case of investment castings, ISO 16468 applies.

This flocument also specifies a group of supplementary requirements which can be applied to steel,
nicke], and cobalt alloy castings. These requirements are provided for use when additional testing or
inspeftion is desired and apply only when individually specified by the purchaser.

2 Normative references

The fpllowing documents are referred to in the text in such-awway that some or all of their content
constjtutes requirements of this document. For dated references, only the edition cited applies. For
undafed references, the latest edition of the referenced dacument (including any amendmg¢nts) applies.

[SO 148-1, Metallic materials — Charpy pendulum impdct-test — Part 1: Test method
ISO 4P4:2013, Steel and steel products — General technical delivery requirements

ISO 4p48-1, Steels — Classification — Part 1; Classification of steels into unalloyed and alloy steels based
on ch¢mical composition

ISO 6892-1, Metallic materials — Tensilejtesting — Part 1: Method of test at room temperatule
ISO 6929, Steel products — Vocabulary

ISO 10474, Steel and steel produtcts — Inspection documents
[SO 11970, Specification.and qualification of welding procedures for production welding of steel castings
[SO 14284, Steel and)iron — Sampling and preparation of samples for the determination of chemical

compgsition

3 Termsand definitions

548-1, ISO 6929,

F tl TN £l A + +1 £ A dofr 343 3 3
or tie PuTr poUSTS O TS OO T OTITCTT G, e CCT TS~ a U T IO S ST v eI 1T

ISO 11970 and the following apply.
ISO and [EC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.1

cast (heat)

all the molten metal poured from a single furnace or all the molten metal from two or more furnaces
poured into a single ladle or casting

©1S0 2023 - All rights reserved 1
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4 Information to be supplied by the purchaser

4.1 The enquiry and order should include the information as specified in 4.1.1 and 4.1.2.

4.1.1 Adescription of the casting(s) by pattern number and/or drawing. When a pattern is supplied, a
complete list of the pattern equipment should be included. When a drawing is not supplied, the casting
is purchased on the basis of the pattern. In that case, the foundry shall not be responsible for the
dimensions of the part.

All modifications to be made to the drawing, for the technical requirements of the manufacturer, shall
form the subj

4.2 Where

a)
b)

c)
d)

e)

f)
g)

any supp)lementary requirements in accordance with Annex B;

non-desfructive testing procedures to be used, extent of the.non-destructive testing
acceptarjce criteria;

type of i
size of a

procedu

dispatchling, and the destination;

submiss

methodq of statistical control to be used.

Inspection a

testing for the purchaser, if the inspection or testing cannot be performed at the manufacturer's v

5

5.1 Foundry practice

Condit

Unless other

the selectior] of the method of melting, moulding, heat treatment, etc., is left to the discretion
manufactures

aterial standard, delivery condition, and grade of steel, nickel, or cobaltajloy.

appropriate, the enquiry and order should include additional information, e.g.:

hspection document to be provided at the time of supply;
test lot, see 6.2.3.1;

Fes for marking (in accordance with Clausg“7), machining, protection, packaging, lo

on of sample castings for approvalbefore production quantities are produced, see A.

Ind testing procedures shall conform to Annex A, including the place of inspectio

jons of manufacture

wise agreed upon at the time of enquiry and order or specified in the material star

from

and

hding,

1.3;

n and
yorks.

dard,
bf the

5.2 Cleaning

All the castings shall be cleaned sufficiently to determine compliance with the requirements of 6.2.3.
Additional cleaning may be agreed to at the time of the enquiry and order.

5.3 Production welding

Unless specified at the time of the enquiry and order, the casting(s) may be subjected to production
welding without the prior approval of the purchaser. Weld procedures for production welding shall be
in accordance with ISO 11970.

For a supplement specifying major finishing welds, see B.8.1 and B.8.2.

© IS0 2023 - All rights reserved
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6 Inspection and testing

6.1

Non-specific inspection

90:2023(E)

This inspection shall be arranged by the manufacturer and drawn up to ensure that the specified
requirements are complied with.

At the request of the purchaser at the time of the enquiry and ordering, the manufacturer shall supply a
statement of compliance or test report on the basis of these non-specific inspections or tests.

6.2

Specific inspection

6.2.1

Inspe
accor

If one
and t¢

The i
inclug
inclug
speci

Documents

Hance with ISO 10474.

of the documents for specific inspection and testing from ISO 10474is ordered, thg
sts shall be carried out in accordance with 6.2.2, 6.2.3 and Annex A«

nspection document shall contain the results of the chenilical analysis and mecH
ling the results of any other tests required by the specification and by the purch
le a statement that castings were manufactured in accordance with the require
ication.

The ipspection document shall be signed by an authorized agent of the manufacturer.

Elect]
form
provi

onic data interchange (EDI): the manufactufer’s certification printed from or used
shall be regarded as having the same validity as a counterpart printed in the certj
ed that it conforms to any existing agréément between the purchaser and the suppl

The inspection document shall provide.the required traceability to the castings.

6.2.2

Sampling, preparation ofitest pieces, and mechanical and chemical test methc

requirements

6.2.2

The t
more
same
the c3

Unles

1 Testblocks

st blocks may, bé-cast separately, attached to the castings or cast integrally on the ca
than one ladleMs used, the test block shall be cast integrally. They shall be produ
cast (heat)\of'steel and shall be heat treated in the production furnaces to the same
sting(s)\they represent.

s otherwise specified, the test block shall be 28 mm minimum and the test pieces

mech

ction documents shall be agreed upon at the time of the enquiry and-erder ang shall be in

e inspections

anical tests,
aser. It shall
ments of the

in electronic
fier’s facility
er.

ds and

stings. When
red from the
pbrocedure as

used for the

hriical tests shall be taken from test blocks with their axes at least 7 mm from the

surface. See

B.6.1.

2 and B.6.1.3.

The test results represent the material from which the castings have been poured. They do not
necessarily represent the properties of the castings. These can be affected by solidification conditions
and the rate of cooling during heat treatment, which are in turn influenced by casting thickness, size
and shape.

© IS0 2023 - All rights reserved
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6.2.2.2 Mechanical tests

6.2.2.2.1 Tensile tests at room temperature

One tensile test shall be carried out per test lot (see 6.2.3.1). The shape, dimensions, and method shall
be in accordance with ISO 6892-1. The test results shall be in accordance with the specification for the

grade of mat

6.2.2.2.2

erial ordered.

Impact test

When the test is specified, it shall be carried out in accordance with ISO 148-1. Three Charpy test pieces

with V-notch
The average
in the mater
less than 70

6.2.2.3 Re

6.2.2.3.1 T

following comditions:

defectivg

defectiv{
break in

anomali

In all cases, a
to the same t
piece.

6.2.2.3.2 E
the material
order, adopt

(i.e. 70 % of thesminimum specified value), the manufacturer may test three additional test p
The additional'test pieces shall be selected from the same test block or from another block fr

es shall be prepared. The test temperature shall be as shown 1n the material specifid
Ualue of absorbed energy from the three test pieces shall not be less than the valuefind
al specification for the grade specified. Only one of the three values may be belew b
0 of the minimum specified value.

fests

bst results not in conformity with the specification are not valid when due to any one

p assembly of the test piece or abnormal functioning of the tést machine;
 manufacture of the test pieces;
the tensile-test piece outside the reference marks;

s shown in the test piece.

est lot and the results obtained can bé-substituted for those corresponding to the def

ikcept as provided, when the results of the test do not conform with the requireme
standard, the manufacturershall, unless otherwise agreed upon at the time of enquir
bne of the following procedures.

he test which failed”on two additional test pieces. If any of the two new test pieces ¢
specification requirements, the manufacturer may follow the procedure specified in

se of impagtitests, if the average value obtained from the three tests does not rea
specified value or if one of the individual values does not reach the specified min

ation.
cated
ut not

of the

new test piece shall be taken from the same test block or from another test block belonging

bctive

nts of
y and

lo not

C).

h the
imum
ieces.

the

same heptand heat-treated test lot to represent the castings in question. The results from|these
additional tests shall be added to the results previously obtained and the average recalculated. If
this new average satisfies the average value specified, the material represented may be considered
to satisfy the requirements of the material standard. Where the new average value does not satisfy
the specified requirements, or any one of the new values is less than 70 % of the minimum specified

e manufacturer may then follow the procedure specified in c).

Submit the castings and test blocks to a new heat treatment within the limits of the material

standard and then carry out all the tests required in the material standard on the test blocks. In any
case, the castings and test bars shall not be submitted to more than two additional heat treatments
(excluding tempering) without the approval of the purchaser.

a) Repeatt
give the

b) In the cz
minimu
value, th

c)

4
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The chemical composition determined from the cast (heat) sample shall meet the requirements of
the specification of the grade selected. When more than one ladle is used to pour a single casting, an
analysis of each ladle is required and the analysis of each ladle shall meet the requirements of the
specification of the selected grade.

Samples for chemical analysis shall be obtained and prepared in accordance with ISO 14284. When
chips are taken, they shall be removed at least 6 mm below the cast surface when the cast wall section
is greater than 15 mm.

In case of a dispute, an analysis may be carried out, subject to the agreement of the purchaser and

manulfacturer. This analysis is made on samples used for cast (heat) analysis or on testH
pieces from the cast (heat): in these cases, the permissible deviations in Table 1 apply.-The
Table|1 apply to the grade limits of the specification requirement and not to the repotited he

suppljed by the producer.

locks or test
deviations in
at chemistry

Tdble 1 — Permissible deviations above the maximum or below the minimum linjits of the
chemical requirements of the applicable product specification for-the results of product
analysis
Specified Permissible Specified Permissible
Hement composition range deviatio_n Elemeht composition range deviatio_n
mass fraction mass fraction mass fraction mass fraction
% % % %

Carbon <0,03 +0,005 Nickel <1,00 +0,07
>0,03<0,08 +0,01 >1,00< 2,00 +0,10
>0,08 <0,30 +0,02 >2,00 < 5,00 +0,15
>0,30<0,60 +0,03 >5,00 < 10,00 +0,20
>0,60<1,20 +£0,05 >10,00 < 20,00 +0,25
>1,20 < 2,00 +0,06 >20,00 <30,00 +0,30
>2,00 +0,08 >30,00 +0,50
Silicon <2,00 +0,10 Niobium <1,00 +0,05
>2,00 +0,20 >1,00 +0,10
M4nganese <0,70 +0,06 Vanadium <0,30 +0,03
>0,76"’< 2,00 +0,10 >0,30<1,00 +0,07
>2,00 < 10,00 +0,25 Copper <2,00 +0,10
>10,00 +0,40 >2,00 < 5,00 +0,20

© IS0 2023 - All rights reserved
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Table 1 (continued)
Specified Permissible Specified Permissible
Element composition range deviatio_n Element composition range deviatio_n
mass fraction mass fraction mass fraction mass fraction
% % % %
Sulfur and <0,045 +0,005 Nitrogen <0,30 +0,02
Tungsten <1,00 +0,05
Phosphorous >0,045 < 0,060 +0,010 >1,00 < 3,00 +0,10
>3,00<6,00 +0,15
Chromiung =2-00 +0;10
>2,00 10,00 +0,20
>10,00 < 15,00 +0,30
>15,00 < 20,00 +0,40
>20,00 +0,50
Cobalt <1,00 +0,07
>1,00.<2,00 +0,1
£2,00 < 5,00 +0,1]
Molybdenum <1,00 +0,07 >5,00 < 10,00 +0,2
>1,00<2,00 +0,10 >10,00 < 20,00 +0,2%
>2,00 < 5,00 +0,15 >20,00 < 30,00 +0,3
>5,00 < 10,00 +0,20 >30,00 10,5]:
>10,00 < 20,00 +0,25 Titanium <1,00 +0,0%
>20,00 < 30,00 +0,30 >1,00 < 3,00 +0,07
>30,00 +0,50 >3,00 +0,1

6.2.3 Inspection and testing of castings dnd requirements for surface appearance and
dimensions

6.2.3.1 Formation of test lots

The method |of forming test lot§-shall be stated in the order. The size of the test lot may be defifed in
terms of mags or number of castings, e.g. it may be carried out as follows:

a) by batcH: the products may come from different heats of the same grade and/or from different
heat treptments diaving the same cycles, which may or may not be identified. In this casg, the
batch is [limited:-te’a number of castings or to a tonnage fixed between the parties concerneld and
constitufing/the unit of acceptance;

b b h t. 1N A 'S £41 s T, £ £l L s d 1 A | th
y ea « LT l.)l UUUCLLS a1 T Ul UIIT 54alllc Ly }JC. I uc_y CUILIT TTUIIT L1IIT 5adIllIvt 11Cal dllu I1davVC UIIuUTI SU le e

same heat treatment in the same furnace;
c) by piece: for certain products where made necessary by technical requirements;

d) by supplementary agreement.

6.2.3.2 Non-destructive tests
Testing of the accessible surfaces of the casting shall be carried out visually (see B.9.5).

Unless otherwise specified at the time of the enquiry and order, the castings shall be delivered in the
unmachined condition, trimmed, with heads and gates removed. Accessible surfaces shall be free from
adhering sand and heat treatment scale.

6 © IS0 2023 - All rights reserved
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The castings may be subjected to certain non-destructive testing (liquid penetrant, magnetic particle,
radiography, ultrasonic testing; see B.9.1 to B.9.4).

6.2.3.

3 Shapes, dimensions and dimensional tolerances

The shapes and dimensions of the casting shall conform with the requirements of the order, whether in
the form of drawing, pattern, or template. Unless specified by the purchaser, the location of the datum
points for dimensional inspection and machining shall be at the discretion of the manufacturer.

In case of dispute, verification of the dimensions shall be carried out on castings in the as-delivered

state.

7 Marking (traceability)

By ag
by th
mark
a) s
b) t¢
) g
d) o
These

By ag
ident

8 (omplaints

Ifa co
castir

e purchaser, the locations of the markings shall be at the discretion afithe manu
5 may include the following:

ymbol of the manufacturer;
st lot identification;
Fade designation (name or number) of the cast;
ther marks requested by the purchaser.
marks shall be located at a place agreed upon by.the purchaser and manufacturer.

reement between the purchaser and manufacturer, small castings may be batd
fying marks applied to a label attached toeach batch.

mplaint is made, the manufa¢turer shall be given time to examine the merits of the cd
1gs in question shall remaimyavailable for testing.

reement between the purchaser and manufacturer, each casting shall be marked. Unless specified

facturer. The

hed and the

mplaint. The

© IS0 2023 - All rights reserved
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Annex A
(normative)

General conditions for specific inspections and tests

A.1 Inspection conditions

A.1.1 General

Inspection documents and conditions should be agreed upon at the time of the order,"Insp¢

documents

A.1.2 Plac

Inspections
purchaser.

Samples may
blocks or cad

A.1.3 Submission for inspection

The manufag
inspection.

The purchas
in which th
representati
purchaser’s
preparation

e described in ISO 10474.

e of inspection

and tests shall be carried out at a place agreed upon between"the manufacture

be selected in the manufacturer’s works. Depending on_the type of test, samples n
tings representative of the product.

turer shall arrange with the purchaser, by mutual agreement, the date of submissi

er’s inspection representative shall have free access at any suitable time to the |
e products to be inspected are mfanufactured and stored. The purchaser’s inspé
be may indicate the samples to_be selected in accordance with the specification
nspection representative shall have the option of attending the selection of samplg
[machining and treatment)-of‘the test pieces, and carrying out the tests.

A.1.4 Conditions of acceptance

If all the requirements of the ©rder and this document are fulfilled, the test lot is considered to co
ed by the pufchaser without prejudice to the inspection which may take place later at

and is accep
the purchasg
purchaser.

A.2 Roun

r's works within the time limits specified by agreement between the manufactursg

ding of test results

bction

r and

ay be

bn for

blaces
ection
. The
s, the

nform

r and

The results of the mechanical and chemical tests shall be rounded using the rules specified in
1SO 404:2013, 8.5.
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Annex B
(informative)

Supplementary requirements

General

One (I)r more of the following supplementary requirements can be applied when spe

order
purch
the ca

B.2

B.2.1 Steelmaking process

The s

B.2.2

Details of these supplementary requirements shall be as agreed upon by the @anu
aser at the time of enquiry and order. The specified tests shall be carried out-befor
stings.

Manufacturing considerations

feelmaking process shall be reported to the purchaser.

Mass of test lots

The

a) up to 500 kg;
b) upto 1000 kg;
c) upto5000kg.

Other
meth

B.2.3

If app

B.3

ass of the test lot may be specified from one of the following:

methods for making up the testlots for testing by statistical means may be used. Sud
hds shall be specified in theenquiry and order.

Mass and tolerance on mass

licable, mass and-tolerance on mass shall be agreed upon at the time of the enquiry a

Chemical analysis for residual elements

Chemlicalawalysis for residual elements not listed in the specification shall be agreed upon|
manrln.lllfacturer and purchaser.

cified in the
facturer and
e delivery of

h alternative

nd order.

between the

B.4

Mechanical tests

B.4.1 Proof stress at elevated temperature

The dimensions of the test pieces and method of tests shall meet the conditions of ISO 6892-2. The proof
stress at elevated temperature shall be determined in accordance with the requirements of ISO 6892-2.
The test temperature and proof stress shall be as specified in the material standard or shall be agreed

upon

between the manufacturer and purchaser.

© IS0 2023 - All rights reserved
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B.4.2 Brinell hardness test

Measurement of the hardness at certain points on the castings shall be carried out in accordance with
ISO 6506-1. The location on the casting or test block where hardness tests are to be taken shall be
specified in the enquiry and order. Unless specified by the purchaser, the locations of the hardness tests
shall be at the discretion of the manufacturer.

B.4.3 Alternative hardness tests

Hardness tests other than Brinell hardness tests may be used. Conversion of values shall be in
accordance with ISO 18265.

B.4.4 Impact test at low temperatures

all be

Impact energ
as specified

temperature
Other propet

a)
b) percents

lateral e

B.5 Homogeneity of the test lot

Under condif
lot shall be V]
lot.

B.6 Testl

B.6.1 Test

B.6.1.1 Ge}

The size, sha
which the tes
the manufac
as described

B.6.1.2 Tes

The dimensi

y at low temperatures shall be determined. Test temperatures and energy values sh
n the individual product standards. Where the product standard does notspecify th
and energy value, they shall be agreed upon between the manufacturey and purc
ties which may be specified include the following:

Kpansion;

ge of shear area.

ions agreed upon between the manufacturer and‘purchaser, the homogeneity of th
erified by hardness test carried out on 5 % of'the castings (at least five castings) p¢

locks

blocks representative of the-castings

heral

pe, and location of the test blocks, corresponding mechanical properties, conditions
t blocks are cast{see€ 6.2.2.1), and position of the test pieces shall be agreed upon betf
urer and the purehaser at the time of the enquiry and order. The test block can be sel
in B.6.1.2 and-B’6.1.3.

t block-tx ¢t

b1rs,Of the test block may be t x t instead of 28 mm x 28 mm, where t is the ruling s¢

e test
haser.

e test
r test

linder
ween
ected

ection

thiCkneSS, (20 t< 5()) mir—Thet uhus section-shal-be-indicated b_y the Pt chaser-inthe cnu.iuixy and
the order.
The test pieces shall be taken from the test blocks as follows:

if the section thickness is < 56 mm, the axis of the test piece shall be = 14 mm from the cast surface;

— if the section thickness is > 56 mm, the axis of the test piece shall be t/4 to not more than t/3 from

the cast

surface.

B.6.1.3 Testblockt x 3t x 3t

When the ruling section thickness is > 56 mm, the dimensions of the test block can be taken as ¢t x 3t x 3¢t
where t is the ruling section thickness. The ruling section thickness shall be indicated by the purchaser

10
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at the time of the enquiry and order. The maximum dimension of the test block is limited to 500 mm.
The test piece shall be taken as shown in Figure B.1.

A !
>t i >t
“ I
N ]
~ .
N - (S
__________________________ SRR S
i
i
i
123F
A—i
A-A
= >t
~
< |
S~
vl I NP [ I s
........................... Y £ o Y.
i
i
L
=3¢

Key
t r¢levant thickness

Figure B.1 — Position of the test piece and size of the sample

B.6.2 Heat treatment of separately cast test blocks

Test Hlocks shall be heat treated in the.same furnace as the castings which they represent.

B.6.3 Test blocks attachedto casting

Wher] the test blocks are attached to the castings, the attachment method shall be agreed upon between
the mfanufacturer and pérchaser.

The test blocks shall not be detached before the manufacturer has carried out the final hqat treatment
of the castings.

B.7 |Heattreatment

B.7.1—Type of ieat treatmenmnt

The type of heat treatment applied to the castings shall be reported to the purchaser.

B.7.2 Details of the treatment

When agreed upon between the purchaser and manufacturer in the enquiry and the order, the time/
temperature cycle of the applied heat treatment shall be reported to the purchaser.
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B.8 Production welds

B.8.1 Prior agreement relating to major production welds

Unless otherwise agreed upon, production welds shall be considered major when the depth of the cavity

prepared for

welding exceeds 40 % of the wall thickness or 25 mm, whichever is smaller.

When specified in the product standard, major production welds are subject to prior approval of the
purchaser, by agreement in the enquiry or the order.

B.8.2 Weld maps (sketches)

Major produ
extent of the

B.9 Non-destructive tests

B.9.1 Liqu

The castings
The testing s
of acceptanc

B.9.2 Mag

The castings
near to the s
examined anl

B.9.3 Rad

The castings
shall be carr
shall be agre

rtion welds shall be documented on drawings or photographs showing the locatio
weld. Documentation shall be submitted to the purchaser at the completion of the/or

id penetrant testing

shall be examined by liquid penetrant testing in order to detect@ny surface discontin
hall be carried out in accordance with ISO 4987. The area(s).to be examined and the
e shall be agreed upon between the manufacturer and puvchaser.

hetic particle testing

shall be examined by magnetic particle testirig'in order to detect discontinuities
urface. The testing shall be carried out inaccordance with ISO 4986. The area(s)
d the levels of acceptance shall be agreed upon between the manufacturer and purch

ographic testing

shall be examined by radiography in order to detect internal discontinuities. The t{
ed out in accordance with ISQ 4993. The extent of the testing and the levels of accep
ed upon between the manufacturer and purchaser.

B.9.4 Ultr

The castingq shall be examined by ultrasonic testing in order to detect internal discontinuitie
testing shall |be in accordance with ISO 4992-1 or ISO 4992-2. The extent of the testing and the ley
acceptance shall be agreed upon between the manufacturer and purchaser.

B.9.5 Vis

The castingq shall be examined visually. ISO 11971 may be used to establish typical and accep

sonic testing

] testing

n and
der.

ities.
levels

on or
to be
aser.

bsting
tance

5. The
rels of

table

surface requirements. The extent oI the testing and the levels oI acceptance shall be agreed upon

between the

manufacturer and the purchaser.

B.9.6 Inspection of weld preparation for production welds

Production welds shall be examined by the non-destructive test method specified in the enquiry and in
the order.

Magnetic particle or liquid penetrant testing of surfaces prepared for welding shall be performed to
verify removal of discontinuities found unacceptable by the inspection method specified for the casting.

Testing shall be carried out in accordance with the requirements described in B.9.1, B.9.2, B.9.3, and
B.9.4, depending upon the testing technique employed. The acceptance criteria shall be agreed upon

12 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=6365489d52074bee8e30a2c4095e054b

	Foreword 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Information to be supplied by the purchaser 
	5 Conditions of manufacture 
	5.1 Foundry practice 
	5.2 Cleaning 
	5.3 Production welding 

	6 Inspection and testing 
	6.1 Non-specific inspection 
	6.2 Specific inspection 
	6.2.1 Documents 
	6.2.2 Sampling, preparation of test pieces, and mechanical and chemical test methods and requirements 
	6.2.3 Inspection and testing of castings and requirements for surface appearance and dimensions 


	7 Marking (traceability) 
	8 Complaints 
	Annex A (normative)  General conditions for specific inspections and tests 
	Annex B (informative)  Supplementary requirements 
	Bibliography 

