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ABSTRACT

Tais paper describes so

progressive die for stator and rotor parts by the press.

me research works of computer-aided design of blanking & piercing

An approach to the system is

based on knowledge based rules. The developed system is composed of five main modules such

as input & graphic interface, blanking feasibility check, strip layout,
design parameters (geometric shapes, die and punch
are determined and output is generated in

output module. Using this system,

dimensions and dimensions of tool elements)
Knowledges for tool design are extracted from the
empirical know-hows of experts in blanking companies.

graphic form.
handbooks, relevent references and

die layout and

plasticity theories,

The developed system provides powerful capabilities for process planning and die design of

stator and rotor parts.
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Table 1 Limits distances between the edges of two
holes or between the edge of a hole and

hole of blanked piece

Shape l Criteria \

Line - Circle | Minimum Distance 2= Thickness

Minmum Distance 2 0.8 X Thickness

Circle-Circle

Circle - Arc

Minimum Distance 2 0.9 X Thickness

Line - Line Minimum Distance = (1.5~2.0} X Thickness

Line -Arc Minimum Distance = 0.9 X Thickness

Arc -Arc

‘i Minimum Distance =2 0.8 X Thickness

Table 2 Minimum die wall thickness

Workpiece Tensile Strength [ke/mm’]
Thickness - ‘ 7
la] | 40 |40~50 | 50~61 | 61~70 | 70~
504 1.28 | 1.4 L6 i 1.76 | 192
$06 | 1.6 | 1.8 2.0 2.2 2.4
| 08 20 225 2.5 2.75 3.0
S1.0 2.4 | 27 3.0 3.3 . 3.6
S 12 2.8 5.15 3.5 3.85 | 42
1.5 | 32 | 36 | 4.0 4.4 48
< 2.0 40 4.5 5.0 55 | 60 |
525 | 48 | 54 6.0 6.6 | 7.2
. £30 | 56 6.3 7.0 7.7 | 8.4
<35 |64 72 | 80 | 88 | 36
T <40 |72 81 | 9.0 | 9.9 | 10.8
<50 80| 90 100 1 | 120
Table 3 Calculated results of limits distances

between the edges of two holes or between
the edge of a hole and hole of blanked

piece
Shape Limits Distance[mn] Criteriafmm]

Line - Circle 1.12258 0.5
Circle - Circle 246.250 0.4
Circle - Arc 45354 | o045 |
Line - Line 3.89345 0.75 |
Line - Arc | 3.89177 | 0.45 T
Arc - Arc 3.88936 | 0.4 |




Table 4 Calculated results of minimum dimensions of L TS
holes processed by piercing

minimum dimension steel
shape of hole
of the hole minimm size{mm]
{ circular 117.5 0.6
rectangular 1.68 0.55

Table 5 Calculated results of minimum arc radius

{ Minimum Arc Radius[am] Cirteria [mm]

Warkpiece maternial
Workpiece thickness
Heat treaimenrt /ondmow

i 0.4 | 0.25

Table 6 Calculated results of required load and . .
sheared length for each process and Fig. 2 Example of inputed drawing
center of pressure

| Sheared Length| Required | Face Pressurew
' [mm] Load [ton] (ke/mn?]
| 1st Stage 2009.03 | 38.815 38.66
2nd Stage 369. 14 7.135 38.66 183.00 183.00 | 18200 183.00
3rd Stage 2063. 24 39.882 38.66 . ;
4th Stage ldle Idle Idle ot Lo
5th Stage 396. 90 11.538 38.66 §; by ‘ |
Total 5011. 31 97.370 38.66 s> L :
{a— -
. Center of | o
| PR 9% 15 04nm from Stator Slot Center Point 487
:_Pressure .

Fig. 3 Drawing of initial strip layout drawing
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Fig. 4 Drawing of final strip layout drawing
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