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Abstract

In 2010 SQB introduced the FEA systeasy-2-form of CPM GmbH, Germany.
This article shows how the system could be usgxtantical application with very good results afteshort time of introduction. The
aims of introducing such simulation software aneldlshievable results will be explained using a sasgy from the production floor.

Introduction

With the increasing demand to produce more soghigtd products because of the competition frond fleivel countries and the
demand of the developing industry in China SQB diegtito invest into engineering to meet the newirements. Besides good
education of the engineers and introduction of tesknology and machines from abroad it means todote latest development
and design tools as well. So the consequent fustiegrwas to introduce FEA technology. With usiigAFechnology expensive
trails and error developments can be avoided amdadlvn to market time can be shorted significafitypl live can be increased and
process understanding improved. It may help asiweliscussing product changes with the customeshimyving the abilities of cold
forging processes when a part shall be made byfoodihg instead of machining.

The decision was taken to introduce the Germaresyssy-2-form of CPM for process simulation and optimization &mgether
with introducing the software to get relevant tragnon technology as well. After the first trainingits some case studies were
performed to prove the usability and precisionhaf $ystem. One of these case studies will be ewgaldiere to show how such
technology and software can be used with succésisaafery short period of introduction.
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Case Study

As a case study the production process optimigdtiothe product “37-3" of SQB will be explained.

The part is produced on a JBF-13B4S machine ofY@onThe material is SWRCH35K
Figure 1 shows the product drawing.
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Fig. 1: Product drawing of part “37-3"

One of the problems SQB faced was that the T30pused to form the recess was braking prematurelifétime of the punch was

about 100 pieces only. So the productivity wasguomd. From experience it was known that this protiad bad tool life in history
always.
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Fig. 2: Punch breaking at the ground of the recess

Another problem was the possibility to get a folglin the recess depending on the preform. The nefasdhis was not really
understood. So the task was to improve tool life 'nget rid of that folding as well.

The original forging sequence is shown in Figure 3.
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Fig. 3: Original Forging sequence

Obviously the preforming in operation one was maiwgh. It was tried as well to preform the recessgeration one (Figure 4).
But the result for the tool life did not changegtiie 4 shows the potential folding in the recessels

After having CPM introduced FEA eesy-2-form in #ggineering the process was studied by simulatidretter understand what
happened.

Figure 5 shows the simulation results (geometrythefvariation of the process using the prefornaifithe recess. The simulation
shows the folding in the recess as well. Figured@s a picture of the recess. It can be clearly eat the prediction of the
simulation is very exact. Depth and position offilding is predicted exactly.
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Fig. 5: Second operation of the variation with preformihg tecess

Fig. 6: The folding in the recess corresponds very welhwhie simulation result

A more detailed analysis of the simulation reshéfped to understand the material flow much better.
In figure 7 a sequence of pictures of the procesitermediate tooling positions shows and exgléow the material flows.
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Fig. 7: Sequence of tooling positions during the process

It is easy to understand how the material touchéseabasis of the recess punch first and thenbgilpushed downwards to fill the
head. There is no radial pressure on the shaffteofdcess. There is radial material flow from theof the punch and from the
ground of the punch into the head but not fromsthaft. This leads to the folding. The stress amalyisen in figure 8 shows a very
high pressure at the tip of the TORX punch. Theeaf max 3158 MPa overloads the material (SWRCH3&61 will make it
plastic while there is no load on the shaft ofplnach. This will lead to the stresses shearingtirech in the TORX ground and

lead to the premature failure.

INFO1:

f—]

¥ -coordinate in mm
L
o

INCR., 400 ( 400)

20

INFO2:
POS. TOOL 1: -1.40
1a2tefin

Pressure 3158 MPA

30 40 50 80
¥.-caordinate in mm

eesy-2-form V4.30 (2D axisymmetr) LICNO. CPMell 27.04.2010 18.01

] SIGMA-NHN

(MPA)

0.3023E+04
0.2T49E+04
0.2474E+04
0.2199E+04
0.1924E+04
0.1643E+04
0.1374E+04
0.1099E+04
—— 0.B246E+03
0.5487E+03
0.2749E+03
0.0000E+00

MINIMAX
0.3158E+04
0.0000E+00

Fig 8: Normal stresses (pressure) on the punch and the die

As the material flow was understood much better twvpreform was changed. The height of the headreduced und the width

increased. No preforming of the recess was reagded. Figure 9 shows the preform chosen finally.
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Fig. 9: New preform
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Fig. 10: Forming in the second blow (new design)

Figure 10 shows how the material fills the formhaitit folding in the new design.
The analysis of the normal stresses on the purmivssmuch lower values (Figure 11). And there istmess in the ground but on the
shaft of the recess.
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Fig. 11: Normal stresses on the punch (new design) (makz Pa)

Fig. 12: Production samples (new design)
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Fig. 13: Production sample (new design): no folding

The optimized process gives a perfect geometry.fadlding disappeared and the tool life could berowed.

Summary

After a short period of training by CPM for eesye2m and exercising the engineers were able toyapel new technology to the
daily work. In the example the pre form in the @sg could be optimized to reach better material #ad lower tool loads to allow
for better tool life.

After optimizing the product could be produced apaed of 140 pcs /min with a tool life of 10.008qes.
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