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Development of The Multi Forming Type Ultra Precision
Die for Sheet Metal ( Part 1)
— Production Part and Strip Process Layout -
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Abstract : This study reveals the sheet metal working with multi-forming type ultra precision
process. They require analysis of many kinds of important factors, i.e. theory and practice of metal
press working and its phenomena, die structure, machining condition for die making, die material,
heat treatment of die components, know-how and so on. In this study, we designed and
constructed a multi-forming ultra precision progressive die as a bending and drawing working of
multi-stage and performed through the try out for thin sheet metal. This part I of papers related
to the analysis of production part and strip process layout design through the metal forming
simulation by DEFORM and IDEAS.
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1. Introduction :
to the optimum die design for the least defect of

production part.
The multi forming type progressive die with multi-stage

performs a series of sheet metal working at two or more

stages during each press stroke to produce a piece part 1,5 |

as the material strip moves through the die tunnel with

a front and back gage. Press working for the optimum

die design and its making has been become the purpose cu

of industry by strip process layout with multi-stages.? ™

We us.ed the pal.'t of. precision production part(Fig.1) in t:02 material : SUS304
industrial production line. (a) Production part drawing

So, this study needs a whole of press tool data, our
field experiences, theoretical instructions, and ultra
precision machine tool and its skillful operating and
applications.

The add process of this work was performed FEM
analysis by DEFORM and IDEAS. The result of this
FEM analysis was very exactly that the output come to
the figure ®,@ among O~® in Fig.l(c) through the
side of velocity and load-time in Fig. 1(c) @, ®.

So we considered that the production working of

embossing by one time operation. (b) Modelling of production part by IDEAS

According to upper knowledge, this study could approach
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(c) FEM analysis result
Fig 1. Production part drawing and its analysis by IDEAS and DEFORM

2. Strip Process Layout

The disposition of part on strip feed unfolding is the
display with constant area repeatedly. Due to upper
cause, it must be enough that the decision of part
feeding distance (advance, pitch) and disposition of
part on the strip lay out must be peformed exactly.

Tool designer’'s intention must consider that the best
can be found the top of part

utilization ratio

arrangement.

This is the optimum method of initial die design.!™

————ﬁ Strip process layout main
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Fig.2 Flow chart of strip process
layout design system

At this time we must refer the web size on the strip
from database and experience too.

Fig. 2 shows the strip process layout design system.
For the design of strip process layout, the first step is
how to decide the feeding method which is according
to the lot size of production part, material properties,
and material thickness, the second step is same with a

such as flow chart of Fig. 2

Assume a straight forward single-pass layout as
shown in Fig 3(a).
Before the material requirements can be calculated, the
value of a and b must be determined.
If the thickness of the material is less than 0.6mm the
value of a and b maybe taken from Table. 1.
For the double-pass layout Table. 2 related Fig. 3(b)
should be used when the thickness of the material is
less than 0.6mm.
The number of blanks which can be produced from one
length of stock is given by
L—b

S
L = length of stock

N=

1)

Where,

N = number of blanks

Table. 1
Web size in the case of
Single-Pass Where t<0.6

Table. 2
Web size in the case of
Double-Pass Where t<0.6

Strip . . Strip . .
Dimensions . Dimensions
with, W with, W
. aand b . aand b
n. in.
0-3 0.8 0-3 16
3-6 16 3-6 24
6 - 12 24 6 - 12 3.2
over 12 3.2 over 12 4.0
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(a)
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Fig. 3 Web size in the case of Single
and Double Pass where t<0.6

From the strip process layout designing methqd, the

b u S v ib

P

following strip process layout(see Fig.4) was designed the
production part drawing. For the strip process layout it
was considered that the proper sizes are strip width, web
size, advance, side cutting allowance etc.(see Fig.3 and
Table. 1, 2). The first stage performs piecing, the second
stage works idle, third stage works piercing, fourth stage
works idle, fifth stage performs slitting, sixth stage works
90 bending, seventh stage works embossing, eighth stage
works 45 'bending, and the last of ninth stage works
parting.

3. Conclusion

Due to prevent the defect in die design, this study
performed a analysis of production part design and
strip process layout design through the IDEAS and
DEFORM application method.

The result are as follows.
(1) Before the strip process layout design, it was very
effective that the analysis of production part design by

IDEAS and DEFORM application.

(2) Before the We
considered whole of data-base for the best design to

strip process layout design,
the die development.
(3) The result of strip process layout design was very

adaptive and practical working through the theoretical

background and our enough experiences.
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(a) Strip process layout
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(b) The modelling result of strip process layout by IDEAS

Fig. 4 Strip process layout
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