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National foreword

This British Standard is the English language version of EN 12420: 1999. It

supersedes BS 3885:1965 which is withdrawn, and together with BS EN 12165:1998,

it supersedes BS 2872:1989 which is withdrawn.

The UK participation in its preparation was entrusted by Technical Committee
NFE/34, Copper and copper alloys, to Subcommittee NFE/34/1, Wrought and
unwrought copper and copper alloys, which has the responsibility to:

— aid enquirers to understand the text;

— present to the responsible international/European committee any enquiries
on the interpretation, or proposals for change, and keep the UK interests

informed,;

— monitor related international and European developments and promulgate

them in the UK

A list of organizations represented on this subcommittee can be obtained on request

to its secretary.

Cross-references

The British Standards which implement intemational or European publications
referred to in this document may be found in the BSI Standards Catalogue under the

section entitled “International Standards Correspondence Index”, or by using the

“Find” facility of the BSI Standards Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity

from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 37, and a back cover.

_Amendments issued since publication
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Foreword Contents

This European Standard has been prepared by Page
Technical Committee CEN/TC 133, Copper and copper Foreword

alloys, the Secretariat of which is held by DIN. 1 Scope

This European Standard shall be given the status of a .
national standard, either by publication of an identical 2 Noml.a.tlve references
text or by endorsement, at the latest by July 1999, and 3 Definitions

conflicting national standards shall be withdrawn at 4 Designations

the latest by July 1999. 4.1 Material

Within its programme of work, Technical Committee 42 Material condition
CEN/TC 133 requested CEN/TC 133/WG 6, Forgings, to 43 Product

prepare the following standard: 5 Ordering information
EN 12420, Copper and copper alloys — Forgings. 6 Requirements

This European Standard has been prepared under a 6.1 Composition

mandate given to CEN by the European Commission 2 Mechani ;
and the European Free Trade Association, and 2'3 El ectricaial P mﬁ;’:;%
supports essential requirements of EU Directive(s). 6.4 Resistan pglf ncificati
For relationship with EU Directive(s), see informative - o ce to dezincliication
annex ZA, which is an integral part of this standard. 5 ual stress lf*vel )
Forging stock is specified in the following standard: 6.6  Tolerances for die forgings
6.7 Tolerances for cored forgings
EN 12165, Copper and copper alloys — Wrought and 68 -
wnrwrought forging stock. . Tolerances for hand forgings
6.9 Surface conditions

According to the CEN/CENELEC Internal Regulations, )
the national standards organizations of the following 6.10 Drawings

countries are bound to implement this European 7  Sampling
Standard: Austria, Belgium, Czech Republic, Denmark, 7.1 General
Italy; Y oemabon e twen . Ir;teléh:l¢ 72 vs!
, Luxem \ er] , Norway, Po , . -
Spain, Sweden, Suvitzerlond and the Unived Kingdom. 3 Hardness, stress cortasion resisiance
electrical property tests 24
8 Test methods 25
8.1 Analysis 25
82 Hardness test 25
83 Tensile test 25
84 Electrical conductivity test 25
85 Dezncification resistance test 25
. 8.6  Stress corrosion resistance test 25
8.7 Retests 25
88 Rounding of results 26
9 Declaration of conformity and
inspection documentation 26
9.1 Declaration of conformity 26
9.2 Inspection documentation 26
10 Marking, labelling, packaging 26
Annex A (informative) Bibliography 27
Annex B (informative) Recommended
guidelines for design 27
Annex C (normative) Determination of mean
depth of dezincification 36
Annex ZA (informative) Clauses of this
European Standard addressing essential
requirements or other provisions of
EU Directives 37
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1 Scope

This European Standard specifies the composition, the
property requirements and tolerances on dimensions
and form for copper and copper alloy die and hand
forgings.

The sampling procedures, the methods of test for
verification of conformity to the requirements of this
standard, and the delivery conditions are also
specified.

2 Normative references

This European Standard incorporates, by dated or
undated reference, provisions from other publications.
These nomative references are cited at the
appropriate places in the text and the publications are
listed hereafter. For dated references, subsequent
amendments to or revisions of any of these
publications apply to this European Standard only
when incorporated in it by amendment or revision. For
undated references, the latest edition of the publication
referred to applies.

EN 1655, Copper and copper alloys — Declarations of
conformity.

EN 1976, Copper and copper alloys — Cast unwrought
copper products.

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

EN 10003-1, Metailic materials — Brinell hardness
test— Part 1: Test method,

EN 10204, Metallic products — Types of tnspection
documents.

EN IS0 196, Wrought copper and copper alloys —
Detection of residual stress — Mercury(I) nitrate test.
(ISO 196:1978)

EN IS0 6509:1995, Corrosion of metals and alloys —
Determination of dezincification resistance of brass.
(ISO 6509:1981)

ISO 1101, Techrical drawings — Geometrical
lolerancing — Tolerancing of form, orientation,
location and run-out — Generalities, definitions,
symbols, indications on drawings.

IS0 1811-2, Copper and copper alloys — Selection and
preparation of samples for chemical analysis —

Part 2: Sampling of wrought products and castings.
IS0 6507-1, Metallic materials — Hardness test —
Vickers test— Part 1: HV 5 to HV 100.

ISO 6957, Copper alloys — Ammonia test Jor stress
corrosion resistance.

NOTE Informative references to documents used in the

preparation of this standard, and cited at the appropriate places in
the text, are listed in a bibliography, see annex A.

© BSI 07-1999
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3 Definitions

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

3.1

forgings

wrought products, hot formed by hammering ar
pressing

3.1.1

die forgings

forgings produced between closed dies

3.1.2

hand forgings

forgings produced between open dies

3.13

cored forgings

forgings produced between closed dies including cores
3.2

inspection lot

definite quantity of products of the same form, the
same grade or alloy and material condition and the
same thickness or cross-section, collected together for
inspection (testing)

4 Designations
4.1 Material

4.1.1 General

The material is designated either by symbol or number
(see Tables 1 to 8).

4.1.2 Symbol

The material symbol designation is based on the
designation system given in ISO 1190-1.

NOTE Although material symbol designations used in this
standard might be the same as those in other standards using the
designation system given in ISO 1190-1, the detailed composition
requirements are not necessarily the same.

4.1.3 Number

The material number designation is in accordance with
the system given in EN 1412.

4.2 Material condition

For the purposes of this standard, the following
designations, which are in accordance with the system
given in EN 1173, apply for the material condition:

M Material condition for the product as
manufactured without specified mechanical
properties;

H  Material condition designated by the minimum
value of hardness requirement for the product
with mandatory hardness requirements;

NOTE1 Products in the H... condition may be specified to

Vickers or Brinell hardness. The condition designation H... is the
same for both hardness test methods.
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S (suffix) Material condition for a product which is

stress relieved.

NOTE2 Products in the M or H... condition may be specially
processed (i.e. mechanically or thermally stress relieved) in order
to lower the residual stress level to improve the resistance to

siress corrosion and the dimensional stability on machining
{see 5 g), 6 h) and 8.4].

designated by only one of the above designations.

4.3 Product

The product designation provides a standardized
pattern of designation from which a rapid and

unequivocal description of a product is conveyed in
communication. It provides mutual comprehension at
the international level with regard to products which

meet the requirements of the relevant European
Standard.

The product designation is no substitute for the full

content of the standard.

The product designation for products to this standard

shall consist of:
— denomination (Forging);

— number of this European Standard (EN 12420);
— material designation, either symbol or number

(see Tables 1 to 8);

— material condition designation (see Tables 10
to 12).

The derivation of a product designation is shown in

the following example.
EXAMPLE
Forging conforming to this standard, in material

designated either CuZn39Pb3 or CW614N, in material

condition H080, shall be designated as follows:

Except when the suffix S is used, material condition is

5 Ordering information

In order to facilitate the enquiry, order and
confirmation of order procedures between the
purchaser and the supplier, the purchaser shall state on
his enquiry and order the following information:

a) quantity of product required (mass or number of
pieces);

b) denomination (Forging);

¢) number of this European Standard (EN 12420);
d) material designation (see Tables 1 to 8);

€) material condition designation (see 4.2 and
Tables 10 to 12) if it is other than M;

f) nominal dimensions and/or toleranced drawing of
the forging or finished part including the number of
the drawing (see 6.6).

NOTE1 It is recommended that the product designation, as
described in 4.3, is used for items b) to e).

In addition, the purchaser shall also state on the
enquiry and order any of the following, if required:

g) whether the products are required to pass a stress
corrosion resistance test. If so, which test method is
to be used (see 8.6) if the choice is not to be left to
the discretion of the supplier. If the purchaser
chooses ISO 6957, the pH value for the test sclution
is to be selected;

h) whether the products are to be supplied in a
thermally stress relieved condition;

i) for products in alloy CuZn36Pb2As (CW602N),
whether the dezincification resistance acceptance
criterion required is other than grade A (see 6.4);

i) test method to be used for measurement of
hardness, i.e. Brinell or Vickers (see 8.2) unless the
test method is left to the discretion of the supplier;
k) whether in special cases tensile testing is required
(see 6.2.2).

NOTE2 The property requirements and details of testing
should be agreed hetween the purchaser and the supplier.

Denomination

Nurnber of this European Standard

Forging

Forging EN 12420 — CuZn39Pb3 — H080

EN12420 - CW614N - HO80

—

Material designation

Material condition designation

Copyright by the European Committee For Standardization
Wed Dec 31 09:25;02 2003
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) whether a declaration of conformity is required
(see 9.1);

m) whether an inspection document is required, and

if so, which type (see 9.2);

n) whether there are any special requirements for

marking, labelling or packaging (see clause 10).
EXAMPLE

Ordering details for 200 forgings conforming to

EN 12420, in material designated either CuZn39Pb3 or
CW614N, in material condition H080, according to
drawing number XY000:

200 pieces
Forging EN 12420 — CuZn39Pb3 — HO080
— drawing number XY000
or
200 pieces
Forging EN 12420 — CW614N — HO080
~ drawing number XY000
6 Requirements

6.1 Composition

The composition shall conform to the requirements for
the appropriate material given in Tables 1 to 8.

NOTE As the materials specified in this standard vary
considerably in their resistance to shaping, forging temperature
and stresses generated in the die, they have been classified into
three groups of similar hot working characteristics. They have
also been subdivided into two categories that reflect their
availability, category A materials being more generally available
than those of category B (see Table 9).

6.2 Mechanical properties

6.2.1 Hardness

The hardness properties shall conform to the
appropriate requirements given in Tables 10 to 12.

The purchaser shall indicate which test method shall
be used. The test shall be carried out in accordance
with the appropriate method given in 8.2.

For forgings produced from materials of category B the

hardness properties shall be agreed between the
purchaser and the supplier.

6.2.2 Tensile properties

This standard does not specify mandatory tensile
properties. The values in brackets given in Tables 10

to 12 are for information only.

If a purchaser requires in special cases tensile property
testing then the minimum values for tensile

strength, 0,2 % proof strength and elongation, the
location and size of test pieces and the sampling rate
shall be agreed at the time of enguiry and order

[see 8 k)]. In these cases the hardness values detailed
in Tables 10 to 12 become non-mandatory.

© BSI 07-1999

Copyright by the Eunropeaﬁ Committee For Stgndardization
Wed Dec 31 09:25:02 2003

Page §
EN 12420:1999

6.3 Electrical properties

Forgings produced from the category A materials listed
in Table 13 shall conform to the electrical properties
specified in Table 13.

For forgings produced from category B materials listed
in Table 9, if electrical properties are required, they
shall be agreed between the purchaser and the
supplier.

6.4 Resistance to dezincifieation
— for grade A: maximum 200 m;
— for grade B: mean not to exceed 200 pm and
maximum 400 pm [see b i)].

The test shall be carried out in accordance with 8.5.

NOTE Products in this alloy may be subjected to heat treatment
in the range 470 °C to 550 °C during manufacture. Should the user
need to heat the material above 530 °C then advice should be
sought from the supplier.

6.5 Residual stress level

Forgings ordered in the stress relieved condition

(see Note 2 to 4.2) shall show no evidence of cracking
when tested. The tests shall be carried out in
accordance with 8.6.

6.6 Tolerances for die forgings

6.6.1 General

The tolerances specified in 6.6.2 to 6.6.7 apply to all
category A and category B materials listed in Table 9.
Tolerances on dimensions and on form indicated in the
drawings of a forging shall conform to the tolerances
specified in this standard. If no tolerances are
indicated in the drawings, the tolerances given in this
standard shall apply.

NOTE1 It is recommended that reference to this standard is
made on the drawings.
Two different types of dimensions are distinguished for
die forgings.
a) dimensions within the die cavity which originate
from the forging shape in one separate die part and
which does not have components moving towards
one another, see dimensions 7 in Figure 1.
NOTE2 These die parts can consist of one single piece or of
several components immovable towards one another.
b) dimensions across the die parting line which
originate from two or more die parts moving
towards one another, see dimensions ¢ in Figure 2.

NOTE3 The die forging produced in the dies demonstrated in
Figures 1 and 2 is shown in Figure 3.
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Table 9 — Material groups and categories
Material Category A Category BV
group material designations material designations
Symbol Number Symbol Number
I CuZn40 CW509L CuZn37 CW508L
CuZn36Pb2As CWG602N CuZn39Pb0,5 CW610N
CuZn38Pb2 CWG608N CuZn39Pbl CW611IN
CuZn39Pb2 CWG12N CuZn23Al6Mn4Fe3Pb CW704R
CuZn39Pb28n CWG613N CuZn25A156Fe2Mn2Pb CW705R
CuZn39Pb3 CW614N CuZn35Ni3Mn2AIPb CWT10R
CuZn39Pb38n CWG615N CuZn36Sn1Pb CW712R
CuZn40Pb1Al CWG616N CuZn37Pb1Snl CW714R
CuZn40Pb2 CW6L7N CuZn395n1 CW719R
CuZn40Pb2Sn CW619N CuZn40Mn1Pbl CW720R
CuZn37Mn3AI2PbSi CW713R CuZn40Mn2Fel CW723R
CuZn39Mn1AIPbSi CW718R — —_—
CuZn40Mn1PblAlFeSn CW723R — —_—
CuZr40Mn1Pb1FeSn CW722R — —_
I Cu-ETP CwWoMA Cu-HCP CWO021A
Cu-OF CWO008A Cu-DHP CWO024A
CuAlSFe3 CW303G CuAl6Si2Fe CW301G
CuAll0Fe3Mn2 CwW306G CuAlI7Si2 CW302G
CuAllONi5Fed CwW307G CuAI9Ni3Fe2 CW304G
CuAlllFe6Ni6 CW308G CuAll0Fel CW305G
m CuColNilBe CwW103C CuBe2 CW101C
CuColBe CW104C CuCrl CW105C
CuCrlzr CW106C CuNilSi CW109C
CuNi2Si CW111C CuNi2Be CW110C
CuNil0FelMn CW3b2H CuNi38il CwW112C
CuNi30MniFe CW3b4H CuZr CW120C
— — CuNi7Zn39Pb3Mn2 CW400J
| — — CuNil0Zn42Pb2 CwW402]
? 1) No mechanical properties are specified in this standard for these materials.
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Table 13 — Electrical properties
Material designation Electrical properties at 20 °C
conductivity volume resistivity | mass resistivity®
m %1ACSD Omm? Qg
0Q-mm?2 m m2
Symbol Number min. min. max. max.
Cu-ETP CW004A 68,0 100,0 (0,017 24) (0,153 3)
Cu-OF CWO008A 58,0 100,0 (0,017 24) (0,153 3)
CuColNilBe CW103C 25,09 43,19 0,040 0) (0,352 0)3
CuCo2Be CW104C
CuCrlZr CW106C 43,09 74,19 (0,023 26)% (0,206 7YV
CuNi25i CW1l1iC 17,09 20,35) (0,058 82)% 0,517 6)®

1) JACS = International Annealed Copper Standard.

2) For calculation of mass resistivity of coppers and of CuCrlZr (CW106C) the density of 8,89 g/cm® has been used; for other copper
alloys the density of 8,8 g/cm® has been used.

3) Only for material condition H210.

4 Only for material condition Hi10.

5) Only for material conditions H150 and H140.

NOTE 1 The % IACS values are calculated as percentages of the standard value for annealed high condzucu'vity copper as laid down

by the International Electrotechnical Commission. Copper having a volume resistivity of 0,017 24 Qrmm® 20 °C is defined as
corresponding to a conductivity of 100 %.

NOTE2 1MS/m is equivalent to1 ——— .
0-mm?

NOTE 8 Figures in brackets are not requirements of this standard but are given for information only.
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1) direction of forging 1) direction of forging
Figure 1 — Dimensions » within the Figure 2 — Dimensions ¢ across the
die cavity die parting line
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Figure 3 — Die forging »
nlnl!.
For recommended machining allowances and extra 2
material see B.3.10 and Table B.6. 1) mismatch

6.6.2 Tolerances for dimensions within the die
cavity and for dimensions across the die parting
line

The dimensions » and ¢ shall conform to the tolerances
given in Table 14 for material group I, Table 15 for
material group II and Table 16 for material group IIL
The largest dimension #,,, in the direction of forging
is the basic dimension for applying tolerances for
dimensions ¢ across the die parting line. The tolerance
for tyay depends on the area A of the part viewed in
the direction of blow. The area A in the case of round
parts is equal to the area of the circle and in the case
of irregularly shaped parts is equal to the area of the
circumscribing rectangle (see Figure 4). All smaller
dimensions ¢ have the same tolerance as p,y..

Figure 4 — Area A

The tolerances given in Tables 14 to 16 are also
applicable for die forgings which are produced with a
die cavity in one die half only facing a plane opposite
die half.

The tolerance need not necessarily be applied
symmetrically about the nominal dimension; it may be
all plus or all minus.

6.6.3 Mismatch

Mismatch is not associated with a particular direction
(see Figure 5).

The mismatch shall be determined by reference to the
largest nominal dimension 7., as viewed in the
direction of forging (see Figure 5).

The permissible mismatch is given in Tables 14 to 16.
The maximum permitted mismatch shall be indicated
above the title block or in the title block of the
drawing of the forging, e.g. mismatch max. 0,5 mm.
Mismatch is not included in the tolerances for
dimensions within the die cavity: the tolerances for
dimensions within the die cavity and for mismatch are
in this case independently applied (see Figures 6

and 7).

© BSI 07-1999

2) reference dimension for mismatch
Figure 5 — Mismatch

2 5

80:065

Dimensions in millimetres
Figure 6 — Intended construction

O‘S n

|
80,65

1) mismatch

Dimensions in millimetres

Figure 7 — Permanent actual dimensions

6.6.4 Flash projection

The flash projection shall be determined by reference
to the largest nominal dimension n,,,. perpendicular
to the direction of forging (see Figure 8).

The permissible flash projection is given in Tables 14
to 16.

The flash originating from the die parting line shall be

trimmed by the manufacturer.
Lu
= < o
— ]
nmu

1) direction of forging

Figure 8 — Dimension n,,,, used as
reference dimension for flash prejection




STD.BSI BS EN 12420-ENGL 1999 EE 1k246b9 0798059 559 IW

EN 12420:1999

Page 18

© BSI 07-1999

— - — 8'0x S'0x S0F £'0F 80z £0F (g9°9°9 99s) yrew 109000y
‘ ¢ ‘ L0~ ¢
¥ 01 80 9T+ — — - — — 80F 00€ 00%
. . . Lo~ 90~ g0- .
60 S0 80 ¥+ T+ 0T+ - - - 90 002 0ST
‘ . . 90- g0~ g0- ¥0- .
L0 g0 90 iASs 17+ 6'0+ Lo+ — — S0F 0¢1 001
. . ; 9°0- §0- g0- ¥0- £0- £0- )
g0 ¥o g0 g+ 0T+ g'o+ 90+ 90+ g'o+ ¥or 001 0s
‘ . . 90~ 90~ ¥0- ¥0- £0- £0- .
€0 €0 €0 T+ 60+ Lo+ 9'0+ g0+ g'o+ §0F 0s 02
€0 €0 €0 — — — Por g'or €0x 20F 02 —
Xew ‘Xeur ‘Xewl 000 08 000 OF 000 02 000 01 000 ¢
(9'9°9 998) (3°'9'9 298) Fuypnpuy Suypnpur Supagouy Surpnjouy Swipngouy 009¢ Suypupouy
WULII0) uonfoad (g 9'9 398) pue 03 dn pue 0} dn pue 0y dn pue 03 dn pue 0) dn Supnpour (Aaea puv o) du | 1940
ssowR[g yserq Py BuIsIg 000 0F 13A0 | 000 0Z 4340 | 000 OT I2a0 000 § 1220 009 g 19A0 puw o) dn amp =-._—uEu
sonysum saenbs u wﬂomrﬂmﬁm—v
WIOJ WO SIDUBIB[O], u1 y #axe Jo} (sury Sunjred 21p V) 880108) ) SUOISUAUITP WO PIURII|O], uo 2DURID|O], | uoISUIMIIP [BUTWON

SaIauI[iul Wt Sanfes
g pue y S211089%80 ‘] dnois [eurajewt Jo sSUrBio] JIp 10J SOUBIIOL, — FI 21981

Copyright by the European Committee For Standardization

Wed Dec 31 09:25:03 2003



STD.BSI BS EN l2420-ENGL 1999 MM lb24bkd O079A0L0O 270 N

Page 19

EN 12420:1999

W0} U0 83IWNIA|O],

u] v woaw 103 (ouy] Suyired ofp ay) ssoxae) ** sUOISHAUITP WO FDURII[OL,

uo IDUBIIJO],

- — - 807 S'0F g'or £0F £0x €0z (9'9°9 595) yreur 109000y
P P . G0'1-
1% 0t 80 ¥zt _ - - - - g b 00€ 002
G0'1- §L'0- GL'0-
gl 80 8 o+ g+ g1+ — - — 60 00z| 09t
60- SL0- 8L'0- 9'-
90T 80 90 1'g+ g9'1+ e+ 0T+ — — 80% 0ST| 001
‘ . . 60~ qL'0- qL'0- 9'0- S50~ S¥'0-
Lo 90 g0 96T+ 9T+ g+ 60+ qL'0+ gL'0+ 9'0x 001 05
qL'0- 9L'0- 9'0- 90~ G¥'0- GH0~
< 4 ¥0 €0 81+ og T+ Q0T+ 60+ gL0+ aL'o+ g0g 0g 02
a¥o ¥0 £0 — - — 903 s¥or a50F gox 02 —
“xew xeur xXew 000 08 000 OF 000 02 000 01 0008
(9°9°9 3as) (399 39%) Buppagouy Bupnjouy Supnpuy Swypnjomy Burpnyaul 008 2
URII0) uopdafoad (g'9'9 998) puv 03 dn puw 03 dn pue 03 du puw 0] dn puv o) du Aurpnjour (f3aes Suipnpouy
SEIMVL] qsei g ISWSTH 000 OF 1240 000 0Z J240 000 01 13a0 000 g 19A0 009 Z 1940 puv 03 dn omp .u_.ﬂuﬁrv puv o3 dn | Joao
saxjawpu axvnbs U SUGISUIWIP

UOYSUIWIP TBUIWION

SATOUIITME T SINTEA

g pue y 8211039380 ‘11 dunoif rewajew yo sSurlio) IIp 10J s20uUwII0], — 9T 2[q8L

© BSI 07-1999

Copyright by the European CommilLee For Stalndlalr(iiiation

Wed Dec 31 09:25:03 2003



STD.BSI BS EN L2u420-ENGL 1999 ER LbZ24bb9 0798061 107 HE

EN 12420:1999

Page 20

© BSI 07-1999

- - - 8'0x g'or m.o.ﬂ g0 £0F £0F (g'9°9 90s) Mreur 101090g
Y-
8% 01 80 zg+ — — — — - 9IF ooe| o002
¥I- 0'1- 0'1-
8T 80 80 8+ vo+ 0'g+ - — — 21E 002{ 041
. 21~ 0'1- 0'1- 80— .
¥l 80 9'0 8g+ b g1+ v+ — — 0'Ix 0t 001
21— 01— 01~ 80~ 9‘0- 9'0-
0'1 9% g0 9+ 0+ 91+ 15 0T+ 0T+ 80T 001| 0%
01T 01~ 80— g'0- 90~ 9'0-
90 ¥o €0 ye+ g1+ ¥+ ZT+ 01+ 0T+ o'ox 09 02
90 7o £0 - — - 8'0x 9'0x o'ty vox 0% -
‘Xeur ‘Xew Xewt 000 08 000 OF 000 02 000 01 000 ¢
(9°9'9 995} {'9'9 09s) Suipupuy Buipnpouy Surpnpouy Surpnjouy Surpnjouy 0093
JULII[0Y uonosafoxd (g'9'g 935) pue o3 dn pue 03 dn pue o) dn puv 03 dn pug 03 dn Surpnpur (foraud Surpnpour
SSIUIRL] yselg qIPewsI 000 0¥ I2a0 000 0Z 1940 000 0T 32A0 000 g 19A0 009  10A0 puw 03 dn a1p urpIm) puv o3 dn | X240
sonauryu s1enbs u mﬂe_anw.ﬁuv
ULIOJ WO SIIURIIO], uy ¥ vaau 10§ (duyl Supyred I1p Y3 £80198) Y SUOISUDIUIP KO IIURIIO], UOo AIURII[O], | MOISUIUIIP [EWIWON
SIXPOWIT[IU UY SIN[BA

4 pus y sarrofajed ‘I1] dnoas erao)ey Jo s3uidio] 9Ip 10§ SdUBI[OL— 9T IGRL

Copyright by the European Committee For Standardization

Wed Dec 31 09:25:03 2003



STD.BSI BS EN 1l2420-ENGL 1999 EE 1lL24bb9 07950L2 0O4y3 IN

Page 21

EN 12420:1999
Flash caused by deburring, punching or piercing or
through-die inserts (see G1, G2, G3 and G4 in Figure 9) 0
is permissible, provided that it is either removed during . . . .
machining or is not objectionable if left on the finished [ g —l
part. This flash shall be indicated in the drawing and : @ i
shall not exceed 1,5 mm. o

1) ejector mark recessed
2) ejector mark raised

Figure 11 — Ejector marks

6.6.6 Flatness tolerances
In addition to the tolerances caused by the forging

process, deviation from flatness can result from
distortion, when ejecting, flash clipping, or any heat

treatment.
B oy cholce Flatness tolerances shall be determined by reference to
3 fnishod p:rt the largest nominal dimension 7,,, as viewed in the
4) permitted flash projection direction of forging, see Figure 12 and Tables 14 to 16,

and they are applied independently from all tolerances

Figure 3 — Types of flash of form or position.

Flash projection is applied independently of

dimensional tolerances. \
.

1

T

- e —< MNmax. reference dimension for the flamess

4 tolerance
// Figure 12 — Dimension np,,
Z used as reference dimension of

flatness tolerance

el

—

1) mismatch

2) residual flash projection 6.6.7 Angular tolerances
! i 17
Figure 10 — Flash projection Thj Eeﬁm.ces in Table 17 apply to all angles except

NOTE For draft angles see guidelines for design in annex B.
NOTE As the flash of type samples is generally trimmed by hand

they do not represent the quality of trimming during bulk Table 17 — Angular tolerances
production. Nominal dimension [, of the Tolerances of
6.6.5 Ejector marks shorter leg) angle gV
If ejectors are necessary for manufacturing reasons, o - ~

ejector marks can result as ridges (convex) or over up to and including

indentations (concave), (see Figure 11 and Tables 14 —_ 20 Iy

to 16). If the ejector marks may be either concave only 20 50 i

or convex only, the total permissible variation applies.

EXAMPLE 50 100 1 30’
Permissible ejector mark: 0,3 mm 100 200 e 30’
Ejector mark only raised: +°’8 mm 200 300 0° 25"
Ejector mark only recessed: _0,% mm ! See Figure 13.
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6.7 Tolerances for cored forgings

External diameter ¢ and internal diameter b and depth
of core penetration & for cored forgings shown
schematically in Figure 14 shall conform to the
tolerances given in Table 18.

6.8 Tolerances for hand forgings

6.8.1 General

The tolerances given in 6.8.2 and 6.8.3 apply to all
materials of categories A and B listed in Table 9.

The purchaser may supply nominal dimensions and/or

a toleranced drawing of the forging or finished part but

the tolerances on dimensions and on form shall

conform to the requirements of 6.8.2 and 6.8.3.

NOTE1 Itis recommended that reference to this standard is

made on drawings.

In order to facilitate the preparation of drawings and

1) shorter leg the manufacture of sawing templates, all sawed length
. . and sawed width dimensions shall carry identical

Figure 13 — Definition of shorter leg tolerances; the tolerance band being governed by the

maximum length.

NOTEZ2 For recommended machining allowances and extra mass

see B.4.3, B.4.4 and Table B.7.

6.8.2 Tolerances on dimensions

Dimensions generally produced by machining
n~dimensions and by forging {-dimensions shall
conform to the tolerances given in Table 19
(see Figure 15).

Figure 14 — Cored forgings

© BSI 07-1999

Copyrighrt b} the European Committee For Standardization
Wed Dec 31 09:25:03 2003



STD-BSI BS EN 124Z20-ENGL 1999 MR 1lb24kbd O07980kY4 91 N

Page 23
EN 12420:1999
Table 18 — Tolerances of cored forgings
Values in millimetres
Nominal diameter a Toleraxce on Circularity Concentricity Tolerance on depth of core penetration 2
nominal diameter
over up to and a b a b up to and over 30 over 50
including including 30 up to and up to and
including 50 | including 80
10D 20 19,2 0,3 04 |06 0,6 og — —
20 40 10,3 10,5 05 10,9 08 0 ¢ —
-05 -0,7
0 0 0
410 60 4 0,6 0,6 12 1,0 y: 08 i
80 5 + 0 |2 12 0 0 0
60 ) 0 L 0 1 07 -09 -1.2
+ 0 0 0
80 100 1,6 1,2 |12 |24 |14 o ol a8
00 12 114 0 0 0
1 0 10,7 , 14 |28 1,6 _10 12 18
— + 0 0 0
120 10,8 1,6 16 |32 2,0 18 18 20
D Including 10.
NOTE1 For cored forgings it is recommended that the diameter of the core penetration should be equal to or greater than 10 mm.
NOTEZ2 The ratio depth of core penetration/diameter of core penetration is generally less than 2.
NOTE3 The web-thickness X is generally equal to or more than the adjacent wall thickness.
NOTE 4 Symbols for form tolerances and position tolerances according to ISO 1101.

Table 19 — Tolerances a and b
for dimensions n and ¢
Values in millimetres
Nominal dimensions Plus Plus or minus aa A
over ap to and tolfe::ztllc)e b |tolerance a for n2 ~ s
including pe e
_ 50 4 b 0
50 100 5 5
100 150 8 6
150 250 10 10
260 400 12 15
400 630 — 20
630 1000 — 25
1000 1600 — 30
1600 2 600 — 35
D In the direction of forging.
2) Perpendicular to the direction of forging.
NOTE External dimensions are specified as plus tolerances,
see tolerance +a in Figures 156 and 16, and internal dimensions L
are always specified as minus tolerances, see tolerance —a in s
Figure 186.
Figure 16 — Dimensions +a and —¢
© BSI 07-1999
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As variations in the finished diameter of discs and
stepped hand forgings are difficult to control due to
spread and edge distortion, no tolerances are specified.
It is recoramended either that these tolerances be
agreed between purchaser and supplier or that these
parts are supplied in the pre-machined condition.

6.8.3 Flainess tolerance

In addition to the tolerances caused by the forging
operation, there will be deviations from flatness due to
bending, twisting or the release of stresses, particularly
during any subsequent heat treatment.

Forgings shall conform to the flamess tolerances given
in Table 20, which are related to the length of the
forging and are applied independently from
dimensional tolerances.

Dependent on the forging geometry (e.g. different
section thicknesses) the deviation from flatness may be
checked using a straight edge or surface plate. Where
this is not possible, a datur plane shall be established
by positioning the forging on three datum points.

6.9 Surface conditions

Forgings as blanks have a surface corresponding to the
manufacturing process.

Ridges, indentations, folds, mechanical damage on the
surface of forgings, which will have no detrimental
effect on the use of the forgings shall not be cause for
rejection. Such surface irregularities and imperfections
may be removed by suitable means provided that this
does not invalidate the specified tolerances.

NOTE Hand forgings are generally completely machined.

6.10 Drawings

The purchaser shall supply a drawing of the finished
part for die and cored forgings and if necessary for
hand forgings. If possible, also a drawing of the forging
showing the dimensions and tolerances as well as the
tooling points of first-stage machining should be
supplied.

Guidelines for the design of forgings are given in
annex B.

The manufacturer of die forgings shall prepare a
drawing of the forging, including tolerances, from the
data submitted by the purchaser. This drawing shall be
checked and approved by the purchaser and returned
to the manufacturer before dieproduction is started.

Unless otherwise agreed between the manufacturer

and the purchaser, the manufacturer shall produce type
sarples which shall be submitted to the purchaser for
testing. When approved, the type sample and the
drawing of the forging shall be the basis of agreement
for bulk production.

7 Sampling

7.1 General

When required (e.g. if necessary in accordance with
specified procedures of a supplier’s quality system, or
when the purchaser requests inspection documents
with test results, or for use in cases of dispute), an
inspection lot shall be sampled in accordance with 7.2
and 7.8.

7.2 Analysis

The sampling rate shall be in accordance with Table 21.
A test sample, depending on the analytical technique to
be employed, shall be prepared from each sampling
unit and used for the determination of the

composition.

NOTE1 When preparing the test sample, care should be taken to
avoid contaminating or overheating the test sample. Carbide

tipped tools are recommended; steel tools, if used, should be

made of magnetic material to assist in the subsequent removal of
extraneous iron. If the test samples are in finely divided form

(e.g. drillings, millings), they should be treated carefully with a
strong magnet to remove any particles of iron introduced during

preparation.

NOTE2 In cases of dispute concerning the results of analysis,
the full procedure given in ISO 1811-2 should be followed.

Results may be used from analyses carried out at an
earlier stage of manufacturing the product, e.g. at the
forging stock stage, if the material identity is
maintained and if the quality system of the
manufacturer is certified as conforming to EN ISO 9001
or EN ISO 9002.

7.3 Hardness, stress corrosion resistance and
dezincification resistance and electrical
property tests

The sampling rate shall be in accordance with Table 21.
Sarapling units shall be selected from the finished
products. The test samples shall be cut from the
sampling units, Test samples, and test pieces prepared
from them, shall not be subjected to any further
treatment, other than any machining operations
necessary in the preparation of the test pieces.

Table 20 — Flatness tolerance

Dimensions in millimetres

Capﬁight by' the European Committee For Standardization
Wed Dec 31 09:25:03 2003

Method of Flatness tolerance for nominal length
measurement up to and over 100 over 250 over 400 over 630 over 1000 over 1600
including up to and up to and ap to and up to and up to and up to and
100 including including including including including including
250 400 630 1000 1600 2 500
Straight edge 1 15 25 3 4 5 6
Datum point | %1 1i5 25 13 B~ 15 16
© BSI 07-1999
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Table 21 — Sampling rate

Mass of an individual forging Size of inspection lot

for one test sample

kg kg
over up to and including up to and including
— 0,6 500
0,5 2,0 1000
2,0 10 1500
10 — 2000

NOTE Larger inspection lots require sampling in proportion up
0 a maximum of five test samples.

8 Test methods

8.1 Analysis

Analysis shall be carried out on the test pieces, or test
portions, prepared from the test samples obtained in
accordance with 7.2. Except in cases of dispute, the
analytical methods used shall be at the discretion of
the supplier. For expression of results, the rounding
rules given in 8.8 shall be used.

NOTE In cases of dispute concerning the results of analysis, the
methods of analysis to be used should be agreed between the
disputing parties.

8.2 Hardness test

The hardness test shall be carried out on the test
pieces cut from the test samples obtained in
accordance with 7.3.

For the Brinell test according to EN 10003-1 a
0,102 F/D? ratio of 10 shall be used.

For the Vickers test according to ISO 6507-1 a test
force of 49,03 N or 294,21 N shall be used.

8.3 Tensile test

When required, the tensile properties shall be
determined in accordance with EN 10002-1 on the test
pieces prepared from the test samples obtained in
accordance with 7.3.

8.4 Electrical conductivity test

The electrical conductivity test method used shall be at

the discretion of the supplier and shall be carried out
on the test pieces prepared from the test samples
obtained in accordance with 7.8.

NOTE In cases of dispute the method of test should be agreed
between the disputing parties.

8.5 Dezincification resistance test

The test method given in EN ISO 6509 shall be used on
the samples obtained in accordance with 7.3. A test
piece shall be taken from each sample, so as to expose

a prepared transverse cross-section swface to the test
solution.

© BSI 07-1999
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At the completion of the test:

— for grade A, the maximum depth of
dezincification in a longitudinal direction (i.e. along
the forged flow) shall be measured;

— for grade B, the mean depth of dezincification
(see annex C) and the maximum depth of
dezincification, in a longitudinal direction, shall be
measured.

8.6 Stress corrosion resistance test

The test method given in either ISO 6957 or EN ISO 196
shall be used on the test pieces prepared from the test
samples obtained in accordance with 7.3. The choice
of which of these tests is used shall be at the
discretion of the supplier, unless a preference is
expressed by the purchaser [see § g)].

8.7 Retests

8.7.1 Analysis, hardness, tensile, electrical
conductivity and dezincification resistance tests

If there is a failure of one, or more than one, of the
tests in 8.1, 8.2, 8.3, 8.4 or 8.5, two test samples from
the same inspection lot shall be pemitted to be
selected for retesting the failed property (properties).
One of these test samples shall be taken from the same
sampling unit as that from which the original failed
test piece was taken, unless that sampling unit is no
longer available, or has been withdrawn by the
supplier.

If the test pieces from both test samples pass the
appropriate test(s), then the inspection lot represented
shall be deemed to conform to the particular
requirement(s) of this standard. If a test piece fails a
test, the inspection lot represented shall be deemed not
to conform to this standard.

NOTE If an inspection lot in alloy CuZn36Pb2As (CW602N) fails
the dezincification resistance test when tested or retested, the
supplier has the option to further heat treat the inspection lot and

resubmit it for all the tests called for on the order, except for
analysis.

8.7.2 Stress corrosion resistance test

If a test piece fails the test, the inspection lot
represented by the failed test piece shall be permitted
to be subjected to a stress relieving treatment. A
further test sample shall then be selected in
accordance with 7.3.

If a test piece from the further test sample passes the
test, the stress relieved material shall be deemed to
conform to the requirements of this standard for
residual stress level and shall then be subjected to all
the other tests called for on the purchase order, except
for analysis. If the test piece from the further test
sample fails the test, the stress relieved material shall
be deemed not to conform to this standard.
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8.8 Rounding of results 9 Declaration of conformity and
For the purpose of determining conformity to the inspection documentation

limits specified in this standard, an observed or a .

calculated value obtained from a test shall be rounded 9.1 Declaration of conformity

in accordance with the following procedure, which is When requested by the purchaser [see 5 )] and agreed
based upon the guidance given in annex B of with the supplier, the supplier shall issue for the

ISO 31-0:1992. It shall be rounded in one step to the products the appropriate declaration of conformity in
same number of figures used to express the specified accordance with EN 1655.

limit in this standard. . .
The following rules shall be used for rounding: 92 Inspection documentation
) . . When requested by the purchaser [see § m)] and
a) if the figure immediately after the last figure to be ;51004 with the supplier, the supplier shall issue for
retained is less than 5, the last figure to be retained e produets the appropriate inspection document in
shall be kept unchanged; accordance with EN 10204.
b) if the figure immediately after the last figure to be
retained is equal to or greater than 5, the last figure . . .
to be retained shall be increased by one. 10 Marking, labelling, packaging
Unless otherwise specified by the purchaser and
agreed by the supplier, the marking, labelling and
packaging shall be left to the discretion of the supplier
[see 5 n)].
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Annex A (informative)

Bibliography

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

EN 1173, Copper and copper alloys — Material
condition or temper designation.

EN 1412, Copper and copper alloys — European
numbering system.

EN ISO 9001, Quality systems — Model for quality
assurance in design/development, production,
installation and servicing.

(ISO 9001:1994)

EN ISO 9002, Quality systems — Model for quality
assurance in production, installation and servicing.
(IS0 9002:1994)

IS0 31-0:1992, Quantities and units — Part 0: General
ISO 1190-1, Copper and copper alloys — Code of
designation — Part 1: Designation of materials.

Annex B (informative)
Recommended guidelines for design

B.1 Introduction

This annex gives general guidelines which enable the
purchaser to take into account manufacturing
processes when designing a forged component.

It is recommended that the purchaser should contact
the manufacturer for advice, especially in the case of
forgings which are difficult to produce with respect to
material, shape and size.

B.2 General information

As forgings are generally produced near net shape with
good dimensional accuracy and surface finish, any
subsequent machining is minimized. The consolidated
wrought structure produced by forging allied with
appropriate design, can achieve optimal grain/fibre
flow which will better withstand any high operational
stresses that the component may be subjected to in
subsequent service (compare Figures B.1 and B.2 with
Figure B.3).

During the design of forgings large cross-sectional
changes, abrupt transitions, and accumulation of
material should be avoided. Thin forgings of large
surface areas are notably problematic due to their
susceptibility to warping which usually necessitates
difficult straightening operations.

© BSI 07-1999
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As changes in the design are difficult after tool
manufacture has begun, it is recommended that any
possibility of alteration should be fully discussed
between the purchaser and the supplier prior to die
production so that if necessary or practical they can be
accommodated economically. The purchaser should
also be aware that the accommodation of such
modifications or the requirement for smaller
dimensionsAolerances than those specified or
recommended in this standard will increase the cost of
production as a consequence of shorter die life and
increased production times.

Figure B.1 — Forged in the die from a bar:
Suitable fibre flow

Figure B.2 — Forged in the die from a
rough forging: Suitable fibre flow

B.3 Guidelines for die forgings

B.3.1 Drafts

Generally all areas lying in the direction of forging of
the die components should have 30’ external and 1°
internal drafts, in order that the parts can be easily
lifted out of the die. In particular cases, larger or even
smaller drafts may be necessary for reasons associated
with the die and/or the press.

The use of web drafts is recommended, particularly in
the case of parts of large area with relatively small wall
thickness, in order that material can flow easily from
the centre to the sides (see Figure B.4).
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B.3.2 Web thicknesses

The smallest web thickness s; depends on the largest
area A of the die forging transverse to the direction of
forging, which, in the case of round parts, is equal to
the area of the circle and in the case of irregularly
shaped parts is equal to the area of the circumscribing
rectangle (see Figure B.5 and Table B.1).

pa
7/

)
|

3l

1
\2)
1) interior draft
2) web draft
3) exterior draft
Figure B.4

ULTY

Figure B.5 — Area A (in mm?2) = ny,y X7

STD.BSI BS EN 12420-ENGL 1999 EM 1k24LbLY 07980L9 4TS EE

B.3.3 Side wall thicknesses

Side wall thicknesses so apply to uniform and
symmetrical cross-sections (see Figure B.6 and
Table B.2).

If tapering of cross-sections is unavoidable for
constructional reasons, gradual tapering of the wall
thickness from the web to the level of the flash is
advisable. For this purpose the smallest wall thickness
should be that for the side wall thickness s

(see Figure B.7 and Table B.2).
52
g
£ :
|
DR NN 4
Figure B.6

é‘.:

Figure B.7

Differences and abrupt changes in wall thicknesses in
the direction of the flash should be avoided. However
if such changes are unavoidable, they should be kept
to a minimum and should incorporate gradual
transitions (see Figures B.8 and B.9).

Table B.1 — Web thicknesses

Dimensions in millimetres

Wed Dec 31 09:25:03 2003

Material Minimum web thickness s, for area A in square millimetres
group uap to and over 2 500 over § 000 over 10 000 over 20 000 over 40000
including 2 500 up to and up to and up to and up to and up to and
including 5 000 | including 10 000 | including 20 000 | including 40 000 | including 80 000
I 2 3 4 55 7 10
I 3 45 6 8,25 10,5 15
1| 4 6 8 1 14 20
Table B.2 — Side wall thicknesses
Dimensions in millimetres
Material Minimum side wall thicknesses s, for nominal dimension 2
group up to and over 10 over 14 over 20 over 32 over 50 over 80
including 10 up to and up to and up to and up to and up to and
including 14 | including 20 | including 32 | including 50 | including 80
I 2 2,5 3 35 4 5 6
I 3 3,75 45 5,25 6 75 9
m 4 5 6 7 8 10 12
© BSI 07-1999
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Figure B.10 — Permissible rib shape

Figure B.9

A-A
B.3.4 Rib design N M
The drafting angles of ribs should follow the general ™V ==
guidelines of B.3.1 and have the recommended ' Yl

dimensions given in Table B.3. The end faces of ribs ' *
are normally rounded, r; generally being equal to half
the rib thickness s3 (see Figure B.12).

If ribs are provided for reasons of improving strength,
they are generally not more than half the height of the
outer ribs, and should preferably incorporate gradual $
transitions (see Figures B.10 and B.11). =

Where paossible, ribs should have the same thickness s3
overall on the end face as this facilitates die

Figure B.11 — Preferred rib shape

manufacture (see Figure B.13). |
In order to obtain well formed ribs, the ratio height:
thickness of the rib should be as small as possible.

Figure B.12

Table B.3 — Ribs

Dimensions in millimetres

Material Minimum rib radius »; and minimum rib thickness s; for nominal dimension »
group up to and over 4 over 6 over 10 over 16 over 25 over 40
including 4 up to and up to and up to and up to and up to and
including 6 including 10 | including 16 | inclnding 25 | including 40
I 0,5 0,5 0,5 1 1 15 2
I 0,75 0,75 0,75 15 1,56 2,25 3
o 1 1 1 2 2 3 4
I 2 2,5 3 4 5,6 7 > 10
I 3 3,75 45 6 8,25 10,5 >15
m 4 5 6 8 11 14 > 20
© BSI 07-1999
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=2d

=L
Figure B.13 L.L.L-_.b

Figure B.16 — Symmetrical parts

B.3.5 Cores

The use of cores, which enable holes and recesses to
be forged simultaneously, has the advantage of working
the material more thoroughly, introducing more

=155,

favourable grainffibre flow, and reducing subsequent !
hining. j\} . "{}ﬁ',/ffj
The recommendations for design shown in /|
Figures B.14 and B.15 are for cores on one side, and in ;
Figure B.16 and B.17 are for cores on both sides of a P> !
forging (for tolerances on core penetration see 6.7). l l
For transition radii see B.3.7 0 =2
=
NOTE1 Forr see B3.7 and Table B.4. l——d—-——-i
NOTE2 Fors; see B.3.2 and Table B.1 Figure B.17 — Asymmetrical parts
NOTE3 d= 25mm: for symmetrical parts A < 15d;
for asymmetrical parts h < 1,2d.
P B.3.6 Flash

—nt Flash occurs mainly where the dies part and to a
. : lesser extent at discontinuities produced by inserts,

,;, 7! { pegs, punches, etc.
) < The flash generated at the die parting line is generally
¢ /f | removed or trimmed as part of the production route.
o~ - —-—-f———! However, as the removal of flash due to deburring,
O e punching or piercing (see G1 and G2 in Figure B.18)
d =8 mm to 25 mm and die inserts, punches etc. (see G3 and G4 in
‘ h=d Figure B.18) may require additional efforts and costs, it
} Figure B.14 is recommended that their positions are located where
! " they will be removed by any subsequent machining
operation. If the position on a machine tooling surface
cannot be avoided, then appropriate recessing of the
g machining work holders will be required

(see Figure B.18).

[/, 1 . . . .
Z To facilitate economic manufacture of forging tools, it

is recommended that flash offsets which would require
stepped die parting lines are avoided (see Figures B.19
= and B.20). Positioning of the flash should also be such
as to avoid adverse material flow which could lead to
the formation of folds, laps, rupture etc.

RS ZZ (see Figures B.21 and B.22).
j///A_r/ﬂ/ 77 B.3.7 Transition radii
Fi B.15 It is recommended that all transition radii are uniform
gure . to facilitate the manufacture of dies (see Figures B.23
and B.24).

Examples of the relationship of forging features to the
minimum recommended transition radii (see Table B.4)
are given in Figures B.25 to B.29.
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1 G4 G3 G1
/

1) production by choice

2) work-holder

3) finished part

4) permitted flash projection

Figure B.18

1) to be machined

Figure B.22 — Suitable
position of the flash

T

Figure B.19 — Die parting
with flash offset

— ——

Figure B.20 — Die parting
without flash offset

Figure B.23 — Example of unsuitable design
(five different transition radit)

+

1) rupture by suction effect

Figure B.21 — Unsuitable
position of the flash

& I

Figure B.24 — Example for suitable design
(only two different transition radii)
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Table B.4 — Minimum transition radii

Dimensions in millimetres

Figure B.26 — Corner radii

Transition radii | Material Minimum transition radii for nominal dimension 2
(s;e Figzure 8 group up to and over 4 over 10 over 25 over 40 over 63 over 100
5 to 29) including4! uptoand | uptoand | uptoand | uptoand up to and
including 10 | including 25 | including 40 | including 63 | including 100
I 05 1 1,6 25 4 6 10
Cormner radiirp | O 0,75 15 24 3,75 6 9 15
oI 1 2 3,2 b 6 9 15
Profile radiirg |I 25 4 6 10 12 16 16
Fillet radiiry (I 3,5 6 9 15 18 24 24
oI 5 8 12 18 18 24 24
B.3.8 Tooling areas and tooling points for finish
machining
o~ B.3.8.1 If tooling areas are to be provided,
< particularly on conical parts difficult to clamp, it is

possible to locate these either on the inside or on the

outside area of the parts with a very slight draft. This

should be limited to the smallest possible dimension a
(see Figures B.30 and B.31 and Table B.5).

Y,

Figure B.27 — Flash zone

[ 4
' 1
! [,
Zh
. /
W,
s

Figure B.28 — Cores

Figure B.29 — Ribs/webs
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Figure B.30
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i A
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Figure B.31

B.3.8.2 Use of drill centers as tooling points should
be avoided where they would adversely affect material
flow or promote premature tool wear. The design of
such tooling points should be agreed between the
purchaser and the supplier.

© BSI 07-1999
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Dimensions in millimetres

Material group Maximum dimension ¢ of tooling area for nominal dimension d
up to and over 25 over 50 over 100 over 200
including 25 up to and up to and up to and
including 50 including 100 including 200
I 4 6 8 10 12
I 6 9 12 15 18
m 8 12 16 20 24
B.3.9 Design for cross-sectional shapes 80
The recommended design of cross-sectional shapes " [————- ]
and the relationships between height k, thickness s; \
and transition radii » is shown in Figures B.32 and B.33. o1 ‘H =
. . . mi | sl
NOTE1 Areas extending in the direction of die parting can be " 1 + b 1 1t
designed without drafts. -~ —— |
NOTE2 For s, see B.8.2; for h, sy and 7, see B.3.4; for 7, and 75 ~F N\ 060 ~
see B.3.7. - b1 a "
area A = 6 600 mm?
13 n=060 i
vd
2] . Pl
Yrunr/
A
area A = 2 800 mm?
1) finished part
2) machining allowance
Dimensions in millimetres
Figure B.34
950
L) o
N: . h‘- - | -
T 1L
™~ 4!‘ ! ™~ ,
Figure B.33 — Cruciform cross-section ~ 60 oL0)
I 220 l
B.3.10 Recommended machining allowances and . T
extra mass (EM) Dimensions in millimetres
Machining allowances are related to the shape and size Figure B.35 — Extra material (EM) taking
of the forging as well as the manner of mounting for into account the deviations of flatness
machining; therefore the tooling points or surfaces,

especially for the first machining operation, should be
indicated in the drawing submitted by the purchaser.

Machining allowances should be applied according to
Table B.6; examples of which are given in Figure B.34.
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Table B.6 — Machining allowances for drop or die forgings
Dimensions in millimetres
Nominal Dimension n Machining allowance for dimensions ¢ across the die parting line (see Figure 2)
dimension within the die for area A in square millimetres
cavity
(see Figure 1)
over | up to and up to and up to and over 2 500 over 5 000 over 10 000 over 20 000
including including including 2 500 up to and up to and uap to and
including 5 000 | including 10000 | including 20 000
— 50 1 11 11 1,2 1,3 14
50 120 13 14 14 1,5 1,6 1,6
120 250 16 18 19 2,0 2,0 21
250 | 500 2 24 2,5 2,5 25 25
500 — 3 3,1 3,1 3,1 31 31

The extra material (EM) per side of the forging is the EXAMPLE 2

total of the machining allowances (see Table B.6) plus . . _ 9

the flatness tolerance (see 6.6.6) or the mismatch A fo;‘gmg vgnﬂln argaA N 3 284 mm and
(see 6.6.3) as appropriate (see examples 1 and 2 in maxunum ENsion 7 = of mim:

Figures B.35 and B.36). The machining allowance according to

Table B.7 (n = 50 mm); 1,0 mm
EXAMPLE 1 The mismatch according to 6.6.3: 0,3 mm
A forging with area A = 16 200 mm? and Extra material (EM) per side: 1,3 mm
maximum dimension
n = 220 mm + 30 mm + 20 mm = 270 mm: B.4 Guidelines for hand forgings
The machining allowance according to These guidelines are intended as a working basis for

Table B.6 (k = 40 mm, A = 16 200 mm?): 1,3 mm the design of hand forgings enabling the purchaser to
: take the specific manufacturing processes of the
.6.6
g:m. tolerance according to 6.6.6, 14 mm supplier into account. When a purchaser requires a
) ) L hand forging of a complex shape which may be
Extra material (EM) per side: 2,7 mm difficult to forge he should supply a drawing and
consult the supplier.

,3.__ B.4.1 General information
-.ﬂ The use of hand forgings is recommended whenever:

(7 a) selected grain flow patterns are required in a

’ A forging to increase strength corresponding to actual
stresses when in use, see Figures B.37 and B.38;
0.3 b) single parts or a small number of the same parts
are needed;
| i ¢) it is inexpedient for configuration, cost or other
S0 reasons to produce the required parts from sheet,

| E 4 bars, extruded sections or castings etc.
J,MWJ (see Figures B.39 and B.40).

Dimensions in millimetres

Figure B.36 — Extra material (EM)
in case of mismatch

1) grain direction
Figure B.37
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B.4.3 Recommended machining allowances
As hand forgings can only be approximate to the final
shape of the finished part, Table B.7 recommends
values for machining allowances. These values are
applicable for all dimensions of a hand forging. The
value of the machining allowance is decided by
reference to the largest nominal dimension 7,y of a
forging and its mass.
B.4.4 Extra material (EM) per side of forging
The extra material (EM) per side of the forging
(see Figures B41 and B.42) is the total of the
machining allowances (see Table B.7) and the flatness
tolerance (see 6.8.3 and Table 20), to ensure the
dimensions of the finished part.
EXAMPLE
pu \ A forging with a mass of 30 kg and a length of 800 mm:
f \ The machining allowance according to
; \ Table B.7: 8 mm
l \ The flatness tolerance according to
) i Table 20: 4 mm
L P 1 \ Extra mass (EM) per side: 12 mm
L L1
)
Figure B.39
o T
\\ / |
— JI llj T J Npas
. 1) forging contour
Figure B.40 2) EM (extra material)
Figure B.41
Most hand forgings are produced by using simple
standard tools, such as flat and profiled open dies,
ensuring a wrought structure. They will have a surface EM
which is typical of the manufacturing process. As hand kL
forgings can only approach the finished-part contours, el I ',
they need machining. T ; Tﬁ
Parts having large area and small thickness are difficult L ]
to produce. Depending on the material and condition, L "T'[ - N
they tend to distort during forging, heat-treatment 'l T
and/or machining operations. In most cases it will ,..I l | L,
therefore be necessary to straighten and machine such S S
hand forgings carefully. | L|r_ _l_ -] |
B.4.2 Section changes and transitions QJ T )
Whenever possible, hand forgings should be free from E
any abrupt cross-sectional changes or transitions by Max
providing sufficiently large transition radii and avoiding y
tight dimensional requirement.
1) forging contour
Figure B.42
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Table B.7 — Machining allowance for hand forgings
Dimensions in millimetres
Weight per piece Machining allowance for largest nominal dimension 7,
kg in millimetres
over up to and up to and over 2560 over 400 over 630 up to and
including including 250 up to and up to and up to and including 1600
including 400 including 630 | including 1 000
— 20 3 5 6 8 10
20 50 4 5 8 8 10
50 100 —_ 8 8 10 12
100 250 — 10 10 12 15
250 500 — 10 10 12 15

Annex C (normative)
Determination of mean depth of
dezincification

C.1 Introduction

EN ISO 6509 specifies a method for the determination
of the maximum depth of dezincification of a brass

- specimen. In accordance with the ruling given in 7.5.3
of EN ISO 6509:1995, the following procedure extends
the method to cover the determination of the mean
depth of dezincification, in order to verify conformity
to the dezincification resistance acceptance criteria for
CuZn36Pb2As (CW602N) grade B products.
The principle of the method, the reagents, materials
and apparatus required and the procedure for the
selection and preparation of the test pieces are all in
accordance with EN ISO 6509.

C.2 Procedure

Having determined the maximum depth of
dezincification in a longitudinal direction, in
accordance with clause 7 of EN ISO 6509:1995

(see 8.5), carry out the following operations to
determine the mean depth of dezincification.

Adjust the magnification of the microscope to suit the
general depth of dezincification and use the same
magnification for all measurements. Examine the entire
length of the section for evaluation, in contiguous
visual fields of the microscope.

NOTE To ensure the best accuracy of measurement, measure the
largest number of contignous fields at the greatest possible
ragnification.

Using the measuring scale incorporated in the
microscope, measure and record the dezincification
depth, i.e. the point of intersection of the scale and the
dezincification front [see Figure C.1 a)}, for each
contiguous field. If the scale lies between two
dezincified areas within the visual field, the
dezincification depth shall be recorded as the point of
intersection of the scale and an imaginary line joining
the extremities of the two dezincification fronts
adjacent to the scale [see Figure C.1 b)].

If there is no evidence of dezincification in the field
examined, or only one dezincified area which does not
intersect the scale, then record the dezincification
depth of that field as zero [see Figure C.1 c)].

C.3 Expression of results

After measurement of all the contiguous fields along
the entire length of the section for evaluation, calculate
and report the mean dezincification depth as the sum
of the measured depths for every field divided by the
number of contiguous fields examined

NOTE The locations for the measurement of dezincification
depth, in three different cases, are marked X.

TTTLNTET

al

Figure C.1 — Example of contiguous fields
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Annex ZA (informative)

Clauses of this European Standard
addressing essential requirements or
other provisions of EU Directives

This European Standard has been prepared under a
Mandate given to CEN by the European Commission
and the European Free Trade Association and supports
essential requirements of the EU Directive 972%EC.

WARNING Other requirements and other EU Directives
may be applicable to the product(s) falling within the
scope of this standard.

Relevant clauses of this standard are likely to support
the essential requirements in clause 4 “Materials™ of
Annex | of the “Pressure equipment

Directive” 97/23/EC.

Compliance with these clauses of this standard
provides one means of conforming with the specific
essential requirements of the Directive concerned and
associated with EFTA requirements.
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