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Abstract

In order to meet the requirements of carbon peak and carbon neutrality, simply pursuing produc-
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tion efficiency in mechanical equipment processing is no longer sufficient to meet the needs of the
modern mechanical processing industry’s development. From the perspective of low energy con-
sumption and sustainable development, there is room for improvement in the processing of cur-
rent mechanical equipment products. Therefore, this paper attempts to explore the optimization
of mechanical drilling processes by considering the factors influencing energy consumption in the
mechanical processing manufacturing system. It aims to achieve a dual optimization objective of
reducing carbon emissions and costs through improvements in various low-carbon design para-
meters. To achieve this, a multi-constraint objective optimization model for key low-carbon design
is constructed, and the model is solved using the Differential Evolution-Grey Wolf hybrid algo-
rithm. Finally, taking the upper cover of a planetary gear case as an example, the feasibility and
effectiveness of the methods proposed in this paper are validated.
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Figure 1. Upper cover component diagram of planetary gear reduce
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Table 1. The specifications and parameters of the machining center

=1L mIpOREEH

TR n Bhg THTE P TIHIJI F BES (]
(r/min) (mm/r) (kw) (N)
8000 0.1-0.35 55 9000 0.8

Table 2. Drilling process parameters
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LT E FE R FRFEIE n (r/min) #4458 f (mm) Hz 7] a (mm)
HiHln T 800 0.15 15

BhFLIN S R RRAERG B Sk TR, Bl MIROE AR S S, RISKIMRIB BN, RE SN A8k

Table 3. Carbon emission-related parameters
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TV EBRHEBCR H B AR B EB R R K
29.6 0.1 15

4.2. STIWEER

Table 4. Experimental data statistics
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*F15 CO, HEf/(g-CO,) 566.4 511.6
PRI TR AR 8.8 9.6
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