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Simulation applications

- Geometry, Material flow
- Stresses, Tool failure
- Grain distribution

Material data requirementsto do a proper simulation
- Complete set of data

- Method of measurement

- accurate measurement

Methods to measure yield stress — strain curves

Problems of standardization
- Curves from different origin and the Influence on results

Conclusions
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To get a good ssmulation result we need

a good under standing of the process and the relevant modelsto be used
In ssmulation

the best available data to describe the physical behavior of the material

Themost important data are Y S-Strain cur ves.
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Stress Strain Curve data
has to be

- compl ete, covering the range of temperature,
strain rate, strain etc. of the application

- reliable, not depending where it is coming
from
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Stress Strain Curve
Quality

Documentation

Tension test

Compression Test
Torgue Test
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Nimonic 901 - Strain rate, 1

Stress Strain Curve
Quality

Documentation

Compression Test

non reaiable data form different
sour ces

Based on a study of NPL, UK
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Quality

Documentation

Influence on geometry
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Stress Strain Curve
Quality

Documentation

| nfluence on local
deformation
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Stress Strain Curve
Quality

Documentation

| nfluence on material
flow
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COLD WORKING PROPERTIES

Werkstoffgruppe: Al
Alloy Group:
Werksbezeichnung Norm Werkstoff Nr.
Designation Standard Alloy Number
DIN 1712 Teil 3

Der Werkstoff entspri AA1050 A

Werkstoff
Alloy
Al995

ke = 150-(yp - 0,01)0°%2 n/me (0,024 p £ 5)

Vortorsion: 4 Umdrehungen  Pre-torsion: 4 turns

Deutsche Gesellschaft fir Metallkunde e, V. - Adenauerallee 21 - D-6370 Oberursel (Taunus) -

Telefon (06171) 4081

ress Strain Curve
Quality

Documentation

Different sources

Source: DGM
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Source: Umformtechnik, Lange
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2-47. 1025 Steel

Stress Strain Curve
Quality

-
-
o

Documentation

o
N
Flow stress o, N/ mmZ2

‘@
<
-
=]
“
@
[
e
]
w
2
o
w

el
(-]

Different sources

Natural strain ¢

Source: ASM Atlas of Stress-Strain Curves
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Flow-stress curves for carbon steel (0.25% carbon) at T = 1100 °C (2012 °F).
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Stress Strain Curve
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Documentation
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Stress Strain Curve
Quality

Documentation

Different sources have different approachesto
do the testing, procession and
documentation.

Results from different sources are different.” 2B
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Stress Strain Curve

Quality
Source

Material
History
Test parameter
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Stress Strain Curve

Quality
Source

% = const.
O = const.

Y S — Strain curve
Cold
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@ = const.
B = const.

Stress Strain Curve

Quality
Source
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Warm
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Stress Strain Curve

Quality
Source

Y S — Strain curve

Decomposition to
describe the curve by a
math. Regression
analysis
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Stress Strain Curve

Quality
Source

Most of the sources use mathematical models
to describe the Y S-Strain curves.

Thisisa manipulation which might end up
negative on the quality.
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Stress Strain Curve

Quality
Source

gemessen
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Stress Strain Curve

Source
Documentation
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Stress — Strain Curve

Source
Documentation

Example of a good approach

Tooling inside afurnace

Drawing courtesy of CPM Material datenzentrum
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Stress — Strain Curve

Source
Documentation

Example of a good approach

Servo-hydraulic press

Photo courtesy of Servotest
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Stress — Strain Curve

Source
Documentation

Kt e
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Example of a good approach

Filtering of data

Drawing courtesy of CPM Material datenzentrum
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MDU - [C) 1998 by INSITU

Stress — Strain Curve

Inhalt | Auswahl {FlieBKurven | Vergleich | Suchergebnis | Hilfe |

Source
Documentation

Example of agoo

Storing the data
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Stress— Strain Curve Results

Quality Standards of best practice must be
developed!

Source Sour cestoday use varying methods
with different quality

Documentation Beside other important thingsthe
data should be provided in the
measur ed form without any
mathematical regressions done.
Such regressions etc should be donein
the application at the responsibility o

the user
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« Thank you for your
I ntereg MDU - (C) 1398 by INSITU
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Please fed freeto
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