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A Nesting System for Blanking or Piercing of Irregular-Shaped
Sheet Metal Products

J.C. Choi*, B.M. Kim*, C. Kim*, H.K. Kim**

ABSTRACT

‘This paper describes a nesting system of a computer-aided design of blanking and piercing for irregularly
shaped sheet metal products. An approach to the system is based on knowledge-based rules. A nesting sys-
te n is designed by considering several factors, such as utilization ratio which minimises the scrab for sin-
gle or pairwise operation, bridge width, grain orientation and design requirements which maximise the
stength of the part when subsequent bending is involved. Therefore this system which was implemented
blank layout and strip layout module can carry out a nesting with a best utilization and a process planning
for irregular shaped sheet metal products in single or pairwise operation and generate the blank layout and
stip layout in graphic forms. Knowledges for a nesting and a process planning are extracted from plasticity
thaories, relevant references and empirical know-hows of experts in blanking industries. This provides its
efficiency and effectiveness for nesting irregularly shaped sheet metal products.
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Fig. 1 Drawing of a sample blank(1)
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Fig. 2 Drawing of a sample blank(2)
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Table 1 Numerical data carried out in shape treatment mod-
ule for drawing of a sample blank(1)

(({19.8927 61.8872 0.0) (27.2395 62.8975 0.0))
((27.2395 62.8975 0.0) (30.0773 66.1522 0.0))
((30.0773 66.1522 0.0) (30.0773 63.6988 0.0))
((30.0773 68.6988 0.0) (31.9161 68.6988 0.0)}
((31.9161 68.6988 0.0) (34.4578 64.2964 0.0))
((34.4578 64.2964 0.0) (38.1483 64.2964 0.0))
((38.1483 64.2964 0.0) (38.1483 58.7113 0.0))
((38.1483 58.7113 0.0) (33.6912 58.7113 0.0)}
((33.6912 58.7113 0.0) (33.6912 55.426 0.0))
((33.6912 55.426 0.0) (34.4578 55.426 0.0))
((34.4578 55.426 0.0) (34.4578 34.1194 0.0))
((34.4578 34.1194 0.0) (32.2675 30.3258 0.0))
((32.2675 30.3258 0.0) (24.054]1 30.3258 0.0))
((24.0541 30.3258 0.0) (24.0541 33.3921 0.0))
((24.0541 33.3921 0.0) (25.6968 33.3921 0.0))
(256968 33.3921 0.0) (28.9822 36.6775 0.0))
((28.9822 36.6775 0.0) (28.9822 38.4997 0.0))
((28.9822 38.4997 0.0) (30.0773 40.9485 0.0))
((30.0773 40.9485 0.0) (30.0773 57.2877 0.0))
((30.0773 57.2877 0.0) (26.7919 60573 0.0))
((26.7919 60.573 0.0) (21.2068 60.573 0.0))
((21.2068 60.573 0.0) (19.8927 61.8872 0.0)))

(((32.0 38.0 0.0) (32.0 53.0 0.0)

((32.0 53.0 0.0) (33.0 53.0 0.0))
((33.0 53.0 0.0) (33.0 38.0 0.0))
((33.0 38.0 0.0) (32.0 38.0 0.0)))

(((30.4838 33.8023 0.0) (1.3)

((31.368 615177 0.0) (1.3))
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Table 2 Numerical data carried out in shape treatment mod-
ule for drawing of a sample blank(2)

({(21.1744 54.8847 0.0) (21.1744 60.0847 0.0))
((21.1744 60.0847 0.0) (23.7744 60.0847 0.0))
((23.7744 60.0847 0.0) (23.7744 62.6847 0.0))
((23.7744 62,6847 0.0) (32.8744 62.6847 0.0))
((32.8744 62.6847 0.0) (32.8744 60.0847 0.0))
((32.8744 60.0847 0.0) (35.4744 60.0847 0.0))
((35.4744 60.0847 0.0) (35.4744 54.8847 0.0))
((35.4744 54.8847 0.0) (31.5744 54.8847 0.0))
((31.5744 54,8847 0.0) (30.2744 50.9847 0.0))
((30.2744 50.9847 0.0) (30.2744 41.8347 0.0))
((30.2744 41.8847 0.0) (34.1744 41.8847 0.0))
((34.1744 41.8847 0.0) (34.1744 37.9847 0.0))
((34.1744 37.9847 0.0) (30.2744 37.9847 0.0})
((30.2744 37.9847 0.0) (30.2744 34.0847 0.0))
((30.2744 34.0847 0.0) (26.3744 34.0847 0.0))
((26.3744 34.0847 0.0) (26.3744 50.9847 0.0))
((26.3744 50.9847 0.0) (25.0744 54.8847 0.0))
((25.0744 54.8847 0.0) (21.1744 54.8847 0.0)))

(((27.8198 39.4542 0.0) (27.8198 40.4542 0.0))
((27.8198 40.4542 0.0) (28.8198 40.4542 0.0))
((28.8198 40.4542 0.0) (28.8198 139.4542 0.0))
((28.8198 39.4542 0.0) (27.8198 39.4542 0.0)))

(((27.8198 42.4542 0.0) (27.8198 51.4542 0.0))
((27.8198 51.4542 0.0) (28.8198 51.4542 0.0))
((28.8198 51.4542 0.0) (28.8198 42.4542 0.0))
((28.8198 42.4542 0.0) (27.8198 42.4542 0.0)))

((28.4877 57.3746 0.0) (2.6))
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Fig. 3 Production feasibility check for a sample blank(1)
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Fig. 4 Production feasibility check for a sample blank(2)

Tasle 3 Calculated results of minimum dimensions of holes
by piercing for a sample blank(1)

Min. Diameter of Circle G.T. Criteria
2.8
1.0

Minimum Diameter :

Limits Diameter

Min, Rectangular Distance G.T. Criteria

Min. rectangular distance : 1.843

Limit distance : 1.0

Tasle 4 Calculated results of minimum dimensions of holes
by piercing for a sample blank(2)

Min. Diameter of Circle G.T. Criteria
Minimum Diameter : 5,2

Limits Diameter : 1.0

Min, Rectangular Distance G.T. Criteria

Min, rectangular distance : 1,414

Limit distance : 1.0
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UTILIZATION RATIO = 0.484

Fig. 6 Blank layout with the best utilization for a sample
blank(1) in single operation
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Fig. 8 Blank layout with the best utilization for a sample
blank(2) in single operation
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Fig. 9 Variation of UR with reference to tilting angle for a
sample blank(1) in pairwise operation
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Fig. 10 Blank layout with the best utilization for a sample
blank(1) in pairwise operation
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F g. 11 Variation of UR with reference to tilting angle for a
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UTILIZATION RATIO = 0.5014

Fig. 12 Blank layout with the best utilization for a sample
blank(2) in pairwise operation
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Fig. 13 Variation of UR with reference to tilting angle for a
sample blank(1) and a sample blank(2) in pairwise
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Figg. 14 Blank layout with the best utilization for a sample
blank(1) and a sample blank (2) in pairwise opera-
tion
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a) Data input

b) Blank creation Arrangement

¢) Layoul pitch

d} Arrangement

e} Interference check

) Repetition of d}. e} from this oint on
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k) Interference

1} Interference
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m)} Idle station

n) Strip layout creation

Fig. 15 Automatic strip layout program flowchart for a sam-
ple blank(1) and a sample blank(2) in pairwise opera-
tion
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