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Abstract
The forging heating process is an important part of the production line of the forging workshop.

XEG|IF: EE. T NSGA2 HSR RS IP A R RS HARUARD). B EEHERE, 2022, 11(1): 326-333.
DOI: 10.12677/aam.2022.111040


http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2022.111040
https://doi.org/10.12677/aam.2022.111040
http://www.hanspub.org

This paper will focus on the problem of common furnace loading when different types of forgings
arrive at the same time, considering the weight of the furnace, the size constraints and the con-
straints of the same furnace processing technology, and establish multiple optimization objectives
including the minimum number of furnace batches and the minimum furnace size difference. The
maximum average furnace load and the minimum average heating and holding time are the eval-
uation systems for energy consumption optimization to establish a model and conduct simulation
experiments. In this paper, the proposed example is solved by improving the NSGA-II algorithm
through the priority strategy. The good optimization effect of the algorithm model provides a ref-
erence for the problem of common furnace loading of different types of forgings.
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Table 1. Information table of forgings to be processed

=1 FMIBMHEER

PR B BpbEREKg  RARBEFRT/mm o CRIRE LRI []/min
1 2 1200 400 [1300, 1350] [300, 420]
2 10 240 150 [1100, 1180] [150, 270]
3 4 260 160 [1150, 1230] [120, 240]
4 3 800 310 [1250, 1320] [270, 390]
5 12 500 260 [1230, 1300] [200, 280]
6 7 450 210 [980, 1150] [240, 300]
7 4 700 250 [1000, 1250] [260, 400]
8 9 570 280 [1250, 1300] [180, 300]
9 6 360 200 [1250, 1280] [120, 200]
10 5 330 180 [1130, 1150] [120, 240]
11 2 620 230 [1320, 1380] [180, 280]
12 4 450 200 [1200, 1260] [180, 300]
13 1 1250 450 [1390, 1450] [320, 480]
14 5 700 300 [1320, 1400] [280, 400]
15 8 480 250 [1200, 1280] [180, 300]
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Table 2. Calculation results based on NSGA-II
52 2. HTF NSGA-Il BIizEL%R
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H R

1 10
2 13
3 7
4 9
5 8
6 3
7 10
8 7
9 5
10 5
11 5

6430

4850
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1250
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200
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200

200
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240
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4 4 7 7 11 12 14 14 15 15

2 22 2 33558 9 15
15 15

2 2 5 9 11 12 15

2 4557 7 8 8 12

2 22 351889

5 6 8 8 10 14 14 14 15 15

1156 9 12 13

56 6 6 10

5 6 6 8 10

58 9 10 10

Table 3. Calculation results based on improved NSGA-I11

= 3. AT MR KK NSGA-Il HizELER

prftb R

PR PNERE e IR

AR AT 3K

WAEkg  ARSS/mm REE EHK/min
1 13 6990 3130 1320 280 46677999 1214 14
15 15
2 22 2335577189
2 16 6580 3350 1250 260 10 15 15 15
3 11 5250 2600 1250 270 2 2 455 8 8 8 10 12 15
4 7 3240 1580 1320 200 2 55 8 9 11 12
5 12 4680 2470 1250 240 2 22 3556 6 8 8 10 10
6 6 2640 1270 1320 240 356 6 9 11
7 9 5240 2360 1320 280 4 5 6 10 14 14 14 15 15
8 8 6240 2530 1390 320 1155 8 8 12 13
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Table 4. Comparison of the target value of the algorithm calculation result before and
after the improvement
= 4. WiHAIREAEELERBIFMEMITEE

HAxME NSGA-II k) NSGA-II
ISP 1RV€- 11 8
SRR R 4294 2905
R 2Y 7S URRIS 239 261
SRR R 2 3246 2588

Table 5. Comparison of the total heating and holding time of all heating furnaces
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