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Lightweight on heavy-duty electric CNC screw press body
based on polynomial fitting algorithm
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Abstract ; The relationship between structure and stiffness of screw press has always been an important reference in the design of forging e-
quipment. Generally, the mechanical structure obtained by calculating the allowable stress was used, which has sufficient stiffness but
bulky equipment. To solve this problem, a parameterized model of EP-10000 was established and its dimensions were changed. The force
analysis of the model was carried out by ANSYS, and the stiffness and deformation values of presses with different sizes were obtained un-
der the working condition of 100 MN. Polynomial fitting optimization algorithm was used to establish the mathematical models between the
deformation and the length and width of the whole machine and the column width, and under the working condition of 100 MN, the mini-
mum deformation was 0. 89873 mm. At this time, the corresponding size of the whole machine was 6700 mmx4126 mmx 11385 mm, the
column width was 3400 mm, the weight of the whole machine was reduced by about 7. 9%, and the strength under this size was 75 MPa,
which met the demand. The results show that the high stiffness and lightweight press body can be obtained by this method.
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Fig.2 Schematic diagram of grid division
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Fig. 3 Application conditions of load and constraints
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Fig. 4 Deformation conditions of partial models after changes
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Fig.5 Equivalent stress conditions of partial models after changes
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Table 2 Finite element analysis results of modified model

L O, BUSEIE SIHETERE SIAEKE, BB, SN 1/
=2

58
mm mm mm mm mm MPa

1 6. 800 4. 006 3.280 1. 170 1.023  78.8750
2 6. 780 4.026 3.300 1. 160 0.990  75.3460
3 6. 780 4. 006 3.280 1. 160 1.035  87.7780
4 6. 800 3.986 3.260 1. 170 1.038  127.3400
5 6. 760 4.026 3.300 1. 150 1.003  72.2910
6 6. 760 3.986 3.260 1. 150 1.063  112.7700
7 6. 800 3. 966 3.240 1. 170 1.051  79.1040
8 6. 740 4. 026 3.300 1. 140 1.014  75.2480
9 6. 740 3. 966 3.240 1. 140 1.090  82.9980
10 6.800 3.946 3.220 1. 170 1.069  82.1510
11 6.720 4. 026 3.300 1. 130 1.027  75.1870
12 6.720 3.946 3.220 1.130 1.124  86.3550
13 6.800 3.926 3.200 1.170 1.087  75.1770
14 6.700 4. 026 3.300 1. 120 1.039  75.1260
15 6.700 3.926 3.200 1. 120 1.158  77.6820
16  6.800 4. 046 3.320 1.170 0.980  75.1250
17 6.820 4.026 3.300 1. 180 0.970  75.0220
18  6.820 4.046 3.320 1. 180 0.965  75.4590
19  6.800 4. 066 3.340 1. 170 0.960  74.4840
20 6.840 4.026 3.300 1. 190 0.960  75.4830
21 6.840 4. 066 3.340 1. 190 0.940  75.5800
22 6.800 4. 086 3.360 1. 170 0.957  75.5210
23 6.860 4. 026 3.300 1. 200 0.952  75.5470
24 6.860 4. 086 3.360 1. 200 0.929  75.6460
25 6.800 4. 106 3.380 1. 170 0.949  75.5620
26 6.880 4.026 3.300 1.210 0.943  75.5470
27 6.880 4. 106 3.380 1.210 0.913  75.7360
28 6.800 4.126 3.400 1. 170 0.950  75.6010
29 6.900 4.026 3.300 1.220 0.935  75.6260
30 6.900 4.126 3.400 1.220 0.899  75.8090
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