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Paths planning of metal rubber blank laying

HUANG Kai, BAI Hong-bai, LU Chun-hong, CAO Feng-li

(Vehicle and Electric Engineering Department,
Ordnance Engineering College, Shijiazhuang 050003, China)

Abstract: Laying metal rubber blank with a pin board was proposed as a preparation
technology. An optimization model based on background grids was built. Optimizing meth-
ods of dowels and paths planning were established with genetic algorithm according to char-
acteristics of blank laying. Theoretical basis of metal rubber blank laying was provided.
Dowel number was obtained according to non-zero grid number of bottom background grids.
Dowel configuration was computed with genetic algorithm. Based on the dowel optimization
design results, laying paths are devised in each layer. The blank with optimized paths is
more homogeneous and denser than that with experiential paths. The advantage of paths
planning is more obvious with more laying layers. There is a difference of fifty percent of ob-
ject function b at ten layers between two kinds of blanks. Layinging quality is little influ-
enced by the number of laying paths in each layer. With increase of helix screw laying
length, contact states are coincident in blanks with different numbers of laying paths in

each layer.
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Fig.1 Laying pin board
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Fig. 2 Blank laying
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Fig. 3 Polygon laying regions
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Fig. 5 Intersecting and overlapping of spiral coils
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Table 1 Relationship between competition scale and

selection intensity
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Fig. 7 Configuration of metal rubber specimen
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Fig. 8 Variation trend of non-zero grid number
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Table 2 Laying paths
Hli g H 45 H A5 H AR H AR W PR A T PR
e ® Wi WL EECc  mEd WM M
1 11-6-7-1-12-14-9-4-2-13-10-8-5-3 0.4289 0.2368 0.2368 6.5951 0.9684 0.3558 0. 3558
2 3-1-2-9-6-12-10-7-4-5-13-8-15-11 0.2338 0.4524  0.2459 4.0695 0.9728 0.6928 0. 3464
3 11-12-5-3-4-10-2-1-6-13-14-15-9-7 0. 1142  0.6933  0.2458 3. 602 1. 0893 1. 0294 0.3431
4 7-3-13-15-2-1-6-5-14-9-8-12-11-10 0. 0625  0.9922  0.2494  2.9077 1.3331 1. 3786 0.3447
5 10-6-15-14-8-1-2-7-12-13-9-3-11-4 0. 0306 1.3402  0.2604  2.4461 1. 6863 1.77 0.354
6 4-15-3-10-14-11-1-6-7-13-12-8-5-2 0. 0092 1. 8481 0.2768 1.9575  2.1998  2.1865 0. 3644
7 2-12-11-10-6-8-9-4-13-14-1-3-7-15 0. 0025 2.231 0.2794 1. 969 2.555 2.5635 0. 3662
8 15-8-3-2-1-13-14-9-5-11-12-4-7-6 0.0008 2.8032  0.2784 1. 819 3.1108 2.9055 0.3632
9 6-1-2-4-3-12-14-15-9-8-5-7-10-11 0. 0006 3.3912  0.2714 1.7135 3. 691 3.1779 0.3531
10 11-10-6-7-8-2-14-12-13-15-3-4-5-9 0. 0003 3.9905  0.2671 1.5637  4.2801 3.4813 0. 3481
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