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Abstract
In order to promote the emission reduction of manufacturing industry more effectively, this paper
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comprehensively considers the influencing factors of carbon emission and processing cost in the
mechanical cutting process, establishes the carbon emission function and processing cost optimi-
zation function in the cutting process, including electrical energy, cutting tools and cutting fluid,
and on this basis, establishes the optimization model of processing parameters with the goal of
minimum carbon emission and minimum processing cost; In order to improve the global search
ability of Gravitational Search Algorithm (GSA), the adaptive mutation trigger function is intro-
duced into the algorithm, and the aggregation degree is used as the evaluation standard for muta-
tion operation to reduce the complexity of the algorithm. Through an example, the improved GSA
algorithm is applied to search the optimal solution and obtain the corresponding optimal process
parameters. The results show that the average carbon emissions and processing costs are reduced
by 10.41% and 13.81% respectively, which verifies the effectiveness and feasibility of the pro-
posed optimization method. The model and method can provide theoretical support for selecting
reasonable cutting parameters in NC machine tool manufacturing.
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AYR 1 FEERIAGAL, BENLERL T IALE, WEYIGSEL.

AR 2. WERLT RGN, R RIUER T AR, TR
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Heb: R NS RIS | MR TSR REE, T RARIIERRE, k ABUELE[0.25, 0.35]2 8]/
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4. SEGI R
41. ERESHIGE

LA CKP6152 H=HUKR (M S 8n 1 Frow, HURHTIH 3% 4% 200 o/h 1H55) 4Bl TS ) s AL
s OB (FAEM BN RE S, ROFZEnE 1 fos, I TREN 10 mm), S HrASCIERTA]
AT MR o

Normal, (t) =

Table 1. CKP6152 CNC lathe standard parameters
& 1. CKP6152 BUEF RS

T N s B RO JlpoIES T R YIH 71 BURDI R E
n/(r-mint) f/(mm-r?h P max/ KW Punip/ KW FrmadN n
14~1600 0.1~35 7.5 0.67 9000 0.8
|
1 o

J )]

84

30°

125

KAREK ‘
1, AEEEEAR. MERa KR
2. EATEA AR ERAFL) 5. HT200
3. EATY2- 5 HhAL i | o%| & K I % 45 AL A y
# it po10091435 ¢ u,,;“,mli i]tm HUBLIG 4 4%
LB - L T yrs00-35-39n

Figure 1. Dimensional drawing of three-jaw coupling parts
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B AT LTI T 2R 3 YOI TAT 1 YRR T, ATPE UL Ty 5 — VORI T
ARG T 00 DIBIZRE 52 %099: 4.0 mm. 1.5 mm T 0.5 mm. 355112508 AR AT 45t 2 HE i A
THA, ARSEIE 2 Fiz.

Table 2. Original cutting parameters

* 2. REIHIMISH

T4 iﬁffjﬁﬁff ﬂfﬁf%) W amm BB WAL
Hn T 400 0.20 4.0
AN T.CR) 400 0.20 1.5 672.11 38.46
Fe K5 T 600 0.05 0.5

JIEMENGERR & 4427, JIEFEAmA - 5 /A I 53 5 750 15°H1 0°, JIAREFIEE N 1 mm.
BB BT A A A A I A A8 IE R 505 1.00. 0.95 1 0.92, R (6)H Ke NRT=FH T . TIHIW
F AT 4 B #4359 13 L A1 28,000 min, YIEI AR REULE 3, 5 I EBRARSHNE 4.

Table 3. Correlation coefficient of cutting force calculation

= 3. YIHIATEEXARY

Crc Xrc Yre Nec
2795 1.0 0.75 -0.15

Table 4. Correlation coefficient of cutting force calculation

4. TIRBRHMEXER

TIHEBH RS AR ZIERE JI1RAEe JIRIE
Fu/(kgCO,e/kg) fu/kg N L/min Clt

75 0.015 1 60 200

42. ik ERE DR
AR GSA &k, St fE 1 GSA BEyEXUIHIZEA T . ARIEL I BB R TN 100, &
RIRECN 120, LI RNAE 2,

150
--- GSA
—— GSAHE
o
=
=
Hé ,,,,,,,,,,,,,,,,,,,,,,,,,
juing
20 10 60 80 100 120

RAUE
Figure 2. GSA, improved GSA algorithm
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It 2, GSA Fiidk BARTEIEAH I SIos B2 LU AL, AH R AERARIKEC 25 WSS, ARPRERRE N R
HERAUE, AHBEIERRESG MmO, Sl AR GSA FEMISIUR mIUE S GSA FIEILEA t
BUFIISGE, HEOE R GSA BNE R B AL 45 R k.

Table 5. Final optimization result
F 5 REMMUHER
T.24HR FHhEEE n/(r/min) B E f/(mmer ) 0z )5 a/mm WHE R /g ARG

T 427 0.24 34
LEVIENEN) 427 0.24 2.7 602.13 33.15
R 891 0.07 0.5

DNPRAE Z A R RS B 2B K, AR AR HP s B R I TR ) Rz JJ A . xfH#e 2 fl
25 AN, HERR IR G SRR BRI [ E BRI S DA N T s ) e Nk HETC 602.13 g,
FHEC R BCHECR: 672,11 g IS, PR T 10.41%M A . R AL G N TSH08AT 2800 T, I3
AN 33.15 J, AHECIREA 38.46 G, PR T 13.81%, IAE| THRALRR, MIMIEN T A SR Ab
T K itk GSA SE A #tk .

5. ZitE5RE

1) FES3 AT T WA 4 S B HE TR N T RS R R BR] 3OR 5 FEATLPRVEBE S5 K UT) HI) J0 R TREL RS 32 25
LVHRAFIOEEAL b, @7 7 TRBRAR A VI T T Z S8

2) Rt —FrE T GSA FRIIVIHIIN T L ZS IR RMTT i 1 H & B2 i & bR 51N
GSA, & J Hike R RS, FHRMREENIAT AR AR, BR T BRI

3) i — AR, RASEE GSA X TG R AT AT, 53] T S EAT)EI S H
R, PSR AN T R WU AT ML SE IR B AR A 15— E B S e

4) BTSN TR 2R, ASCR R s n T B s I V)N T L 22800t AT 7 kse,
KhrflGE N T RRL R F MM LR EL Ty, 2 1P%M, Witz Ly, 200N 0EIS8iies
i Ja BEE T -

e HE

WL 2023 4FRE “Rbe”  “HifE” R BIGTTRI(2022C01SA111123), H K H AR R L BhTiH
(51475434).
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