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An automated process planning & die design using expert system for

blanking or piercing of irregular shaped sheet metal products
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ABSTRACT

Much labor, an exceedingly long lead time, and the skills of experienced engineers are required for
press tool design. To reduce such problems, several CAD systems for blanking or piercing have been
developed. This paper describes a computer-aided design for blanking or piercing of irregularly shaped
sheet metal products. An approach to the system is based on knowledge base rules. The process planning
& die design system is designed by considering several factors, such as complexity of blank geometry,
punch profile, and availability of press equipment and standard parts. Therefore, after checking a
production feasibility for irregular shaped sheet metal products, this system which is implemented strip
layout module can carry out a process planning and generate the strip layout in graphic forms. Also this
system implemented die layout module can carry out a die design for each process which is obtained
from the result of an automated process planning and generate parts and assembly drawing of a die set.
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Fig. 1 System configuration
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Fig. 2 Structure of the die layout module
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Workpiece material : Silicon steel
Workpiece thickness : 0.5 mm
Heat treatment condition : cold rolled

Fig. 3 Drawing of a sample blank
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Fig. 4 Production feasibility check of external feature-distance
for a sample blank with thickness 0.5mm

Tablel Production feasibility check of a corner, a fillet radius and
blanked or pierced holes for a sample blank with thick-
ness 0.5mm

Corner radius greater than criteria
Miniwua corner radius :@ 13.99
Criteria : 0.25

Min. Diameter of Circle G.T. Criteria
Min. Diameter : 13,36
Limit Diameter :0.5

Min. Rectangular Distance G.T. Criteria
Min. rectangular distance : 7.40
Limit distance : 0.5
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Fig. 5 Automatic strip layout program flow chart for a sample
blank with thickness 0.5mm
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Table 2 Calculated results of required load and sheared length for
each process and center of pressure for blank

Y

Sheared Length| Required Load {Nomal Pressure
[mm} ikg} [kg/mm’)
Ist Stage 104.902 2937.25 476
2nd Stage 169.286 47400 116
3rd Stage 181.26 5075.28 476
4th Stage 334566 9367.85 176
5th Stage 354.889 99369 476
6th ‘Stage Ide Idle Idie
ih Stage 486597 136247 476
Total 16315 45682.0
ﬁszf 560.641mm from the first die block edge
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Fig. 6 Vertical Construction (Die set)
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Fig. 7 The construction of upper die for sample blank (punch

parts)
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Fig. 8 The construction of lower die for sample blank (die parts)
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