CPM comes to Taiwan
By G.H. Arfmann and Castle Chen *)

Cold Forging, Simulation technology, Engineering, Consulting, R&D

The article gives a short Introduction about CPM and shows applications of

simulation in cold forging

Introduction

CPM Gesellschaft fur Computeranwendung, Prozel3- und Materialtechnik
GmbH (CPM) is an engineering company for forging technology founded in

1987. CPM is based in Herzogenrath, Germany.

The main focus of the business of CPM is in forging with the following topics:

= Consulting

*= Process and product design optimization

= Development and sales of simulation software
= Introduction of new technologies

» material-data for simulation

» Research - and development-projects (participation, co-ordination)

CPM addresses companies providing forgings to car, aeronautics, furniture,

medicine, construction and electronics industries. These companies may



produce fasteners or complex forgings. The process may be cold, warm or

hot forging.

The aim of CPM is to help to develop new processes, to help to use of new
materials or new production-procedures but also to optimize existing
productions and to make new technologies available. The use of new
materials and the corresponding technologies offers important future-chances

for the industry.

CPM target with their offer small and medium size as well as big scale global
businesses and commits itself however also in development-projects with

large-scale enterprises and research-facilities.

In consequence of the globalization of the markets, CPM has commercial
relations in the European market as well as in Asia, South and North

America, India, Russia and the Middle East today.

Simulation
Simulation technology is one of the products offered by CPM.

This article will show applications from cold forging.

Using the simulation technology to develop and optimize processes before
testing them in production offers a huge potential of cost saving. Costly

production-attempts can be avoided.
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Valve spring retainer "

The first example deals with the production of a valve spring retainer. In this
case an existing progression was used on a new machine and surprisingly

the tooling was failing premature.

The following picture shows the progression.

Fig.1: Progression to produce the retainer

The punch to form the conical shape in operation five was failing after a few

thousand pieces.

Fig.2: Failing punch
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The Finite Element Analysis (FEA) showed positive axial tresses in the punch

during the operation exactly at the position where the punch failed.
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Fig.4: Positive stress in the punch

Studying the process more in detail it could be seen that to the end of the
operation this positive stress disappeared due to material contact in the die
which lead to a better stress distribution on the punch.
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Fig.5: Pressure distribution on punch surface while Material is in contact on

the die corner
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Fig.6: Stress situation in the punch while Material is in contact on the die

corner

The engineering solution was to enlarge the piece diameter in operation three
to get better contact conditions in the die in operation five. With this change
the tool life could be increased about 10 times.
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Inner Race ?
The second example is about the production of an inner race.

Simulation was performed to find out about the material flow before the
tooling was designed. The simulation showed folding of the material und
under filling.

By varying the cut off and the perform a better design could be reached which

allowed then for a good filling
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Fig.7: Fold inside the inner race (3D view)
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Fig.8: Fold inside the inner race (2D cut)

CPM GmbH

November 2007

www.CPMGMBH.COM
Fax : +49-2407-959466

Kaiserstrafie 100
D-52134 Herzogenrath

E-Mail: CPM@CPMGMBH.COM
Tel.: +49-2407-95940




Nut

A third example shows the analysis of a nut making process.

In the fourth operation some folding occurred.

€| eesy-2-form Vers, 3.10x Liz.:REMESH som-falte1.fin [m=Es]
File  Pre Pre-ELAST  Graphic-Work > Database

GraphicTool  Run 1 fLao] System Hardcopy-Type  EXIT

T GEOMETRY. _ (WORKPIECE ) (Scroll: arrow keys)

eesy-2-form V3.10x (2D axisymmetr.) LIC.NO. REMESH 21.098.2004 10.09
INFOLl: Som INFO2: M8 x 1.5

som-faltel.fin

D Tool 1
l Tool 2
S g
a
RIGHT mouse buton: oo
display of nods
coordinates o
E . 100°C
o
=
o
9
o]
O
o
1
bl
Q 2 4 6 8 10 12 14 16 18
X-coordinate in mm
leseptanig Mgt i ol 7 |

Lomis sl dn ik s
Fig.9: Initial situation in operation four
L.| eesy-2-form Vers. 4.19x Liz.:ORIG36 nutlapiadie
Fle Pre FreflA57  GraphicWorkpiecs Graphic-Tool  Run ~>Datsbase  System Hardeopy-Type  EXIT

choice of increment GEOMETRY | WORKPIECE ) (Scroll: arrow keys)

w = eesy-2-farm V4.19x (2D axisymmetr.) LICND., ORIG3E6 14.10.2007 13.52
an Teil: Nut - laps client: MB x 1.8

160 nutlaplad e fin

200 P

220 I:]TUU\ 1
240 y

lTnn\ 2

452
458

LEFT mouse buttan: 470
graphic options 476

l i00°c

4
RIGHT mouse bution: | 490
display of node 435
coordinates Eae

Y -coordinate in mm

—wrinkle

2z 4 B 8 10 12 14 16
X-coordinate in mm

Fig.10:Final Situation showing the folding
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One of the detected folds would have had a severe influence on the tool five
in making the thread. The other one would have been unacceptable at all.

Using the results of the simulation the process could be re-designed and the
folding could be avoided.
Summary

Most of the daily problems in design of a metal forming process
can be supported by today simulation technology.

Some special applications need further development still.
Simulation is generally established as a design tool.
Hurry up to not miss the train ..

But choose your simulation partner carefully ......

he has to be expert in forging as well!
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