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Abstract

In response to the national call for “double carbon” and to effectively promote energy conserva-
tion and emission reduction in manufacturing workshops, this paper studies the optimization of
process parameters in the milling process, and establishes a milling optimization model with the
goal of minimum carbon emissions and minimum processing costs. On this basis, in view of the
shortcomings of the standard artificial bee colony algorithm, which has too many useless itera-
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tions and is easy to fall into the local optimal solution prematurely, the idea of close to the optimal
solution is introduced and combined with particle swarm optimization to enhance the global
search ability of particles and improve the solution efficiency and optimization accuracy. The re-
sults show that the carbon emission of the experimental processing technology is reduced by
11.4%, and the processing cost is reduced by 7%, indicating the accuracy and efficiency of the
model. The milling model provides an efficient and feasible scheme for the carbon emission quan-
tification and processing cost minimization of the processing process.
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Figure 1. Spline shaft parts drawing
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Table 1. CNC milling machine specifications

= 1. BITSRS B

F R SEBRFEE n HidAE £ WURER KIS ZhE% P, FEYUIHIJIF, WURRCE A%
(t/min) (mm/r) (kw) (N) B
50~3000 0.02~3.5 75 9000 0.8

Table 2. Cutting force related parameters

F 2. MIHIHEXEH

T AR 5% e 2 e e AL 2 " % "
) f;z”fi‘* BHE RSy, BWEAREMy,  BHRERM,  BERNK,
7900 1.0 0.75 1.1 0.25

Table 3. Carbon emission related parameters
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75 0.05 0.2 2.85 21,600
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HIFAGBEHIIN T2 400k 4 Jrs.

Table 4. Milling parameters
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Table 5. Optimized milling process parameters

F 5. MUBEHBEITZSH

THShE . GRBESR L IR,

(t/min) (/o) (cam) WA (2) I LA (D)
BT 47434 0.322 1.76
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Table 6. Objective function value analysis
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