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Foreword

This document (EN ISO 12004-2:2008) has been prepared by Technical Committee ISO/TC 164 "Mechanical
testing of metals" in collaboration with Technical Committee ECISS/TC 1 “Steel - Mechanical testing” the
secretariat of which is held by AFNOR.

This European &tahdard shall be given the status of a national standard, either by publication of an identical
text or by endor mt, at the latest by April 2009, and conflicting national standards shall be withdrawn at the
latest by April 200 d\

Attention is drawn to t ossibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CE C] shall not be held responsible for identifying any or all such patent rights.

According to the CEN/CEN C Internal Regulations, the national standards organizations of the following
countries are bound to imp nt this European Standard: Austria, Belgium, Bulgaria, Cyprus, Czech
Republic, Denmark, Estonia, nd, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, V%rlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland and the Unite Kﬁ]gdom.
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&ndorsement notice

The text of 1SO 12004-2:2008 has been’@p{oved by CEN as a EN ISO 12004-2:2008 without any

modification. @
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Introduction

A forming-limit diagram (FLD) is a diagram containing major/minor strain points.

An FLD can distinguish between safe points and necked or failed points. The transition from safe to failed
points is definedﬂthe forming-limit curve (FLC).

To determine the’éming limit of materials, two different methods are possible.

1) Strain analysi@n failed press shop components to determine component and process dependent

FLCs: O
In the press shopy strain paths followed to reach these points are generally not known. Such an
FLC depends on { aterial, the component and the chosen forming conditions. This method is

described in ISO 12004)1.

2) Determination of FLCs und?(yell-defined laboratory conditions:
For evaluating formability, o nigue FLC for each material in several strain states is necessary.
The determination of the FLC $ be specific and it is necessary to use different linear strain paths.

This method should be used for erial characterization as described in ISO 12004-2.

For this part of 1ISO 12004 (concerning dggﬁnation of forming-limit curves in laboratory), the following
conditions are also valid. L

— Forming-limit curves (FLCs) are determined fc( ecific materials to define the extent to which they can
be deformed by drawing, stretching or any cofgBjnation of drawing and stretching. This capability is
limited by the occurrence of fracture, localized neclifig. Many methods exist to determine the forming limit

of a material; however, it should be noted that reSlLI@obtained using different methods cannot be used
for comparison purposes. @

— The FLC characterizes the deformation limit of a mate@ in the condition after a defined thermo-
mechanical treatment and in the analysed thickness. Fo judgement of formability, the additional
knowledge of mechanical properties and the material’s histor to the FLC-test are important.

To compare the formability of different materials, it is important not on%}udge the FLC but also the following

parameters: 6

a) mechanical properties at least in the main direction; %
b) percentage plastic extension at maximum force, according to ISO 6892-1; L
c) r-value with given deformation range, according to ISO 10113; (p

d) n-value with given deformation range, according to ISO 10275.

© 1SO 2008 — All rights reserved \"
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Metallic materials — Sheet and strip — Determination of
forming-limit curves —

Part 2:

Determingtion of forming-limit curves in the laboratory

1 Scope

S
%

This part of ISO 12004 s%es the testing conditions to be used when constructing a forming-limit curve

(FLC) at ambient temperat n
thickness between 0,3 mm an@ﬁm.

NOTE
diameter ratio.

The limitation in thicknes

Ve
For steel sheet, a maximum thickness 6&,5 mm is recommended.

2 Symbols and abbreviated terms

S

o)

®

For the purposes of this document, the symbols a ms given in Table 1 apply.

Table 1 — Symbols a%'ra{breviated terms

d using linear strain paths. The material considered is flat, metallic and of

9@/%;) to 4 mm is proposed, giving a maximum allowable thickness to the punch
*

Symbol English F}gr,@ German Unit
e Engineering strain Déformation conventivkglle Technische Dehnung %
\v
. True strain Déformation vraie A Wahre Dehnung -
(logarithmic strain) (déformation Iogarithmiqu@)( (Umformgrad, Formanderung)
A J
& Major true strain Déformation majeure vraie Q\‘ Grossere Formanderung —
& Minor true strain Déformation mineure vraie v )((Ieinere Forméanderung —
& True thickness strain Déformation vraie en épaisseur kenformanderung —
o Standard deviation Ecart-type St@(ﬁiabwelchung —
Punch diameter Diamétre du poingon Stemédurchmesser mm
D Carrier blank hole Diameétre du trou du contre-flan Lochdu esser des mm
bh diameter Tragerblechs
X(0), X(1) i " Dt
X(m) .. X(n) X-position Position en X X-Position mm
f(x) = ax? + bx + ¢ | Best-fit parabola Parabole de meilleur fit Best-Fit-Parabel —
fx) = Best-fit inverse parabola | Parabole inverse de meilleur fit Inverse Best-Fit-Parabel .
'l/(ax2 +bx +¢)
© 1SO 2008 — All rights reserved 1





