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Optimization of processing parameters and surface quality of CNC machine tools
Qian Yang Jiaxin Wang Honggiang Wu
Dalian Equipment Manufacturing Vocational and Technical College
[Abstract] This study discusses the optimization method of processing process parameters of CNC machine
tools and its influence on surface quality. By systematically analyzing the influence of different processing
parameters on surface roughness, shape accuracy and surface integrity, a strategy for adjusting process parameters
based on optimization algorithm is proposed.The experimental results show that the cutting speed, feed amount
and cutting depth by reasonable selection can significantly improve the surface quality. The study also explored
the optimization strategies under different materials and processing conditions to verify its application effect in
practical production. The research results of this paper provide theoretical support and practical guidance for the
process parameters of CNC machining, and help to improve the machining efficiency and product quality.

[Key words] CNC machine tool; machining process parameters; surface quality; optimization algorithm;

machining accuracy

515

FEBUARHIEAL , BAs MR R A B4, Hon TAE
AN o B LR ™ i M PEREAN SN I T TS H i
AIPRAL R B B LA I TR B D R K 2 — . Bz PR
TR K2 AL E, GARVIHIEEE . e BAYIHIR S,
REESHH) G BB E AT T 0 TR, IR e 247 i 1Y
REFE. THER, BEFIGBRKARE, ST 240 E
TIEIZ W 5 WAL, IR — P RS R R AL S O
T AR H ™ AR EOR, BT E R i T T 2 5
DR P T 5, A 22 A 3 o W P B B R A AT T 5 AE
I A G SR A ER Ve S M, Hois N T T S 00 R R 1Y
FAAG, JEHR WA R TTE, 9 Sebr P R R 2 K dhs

1 BENAM I TZSHHIR SR

Hoz HURLE B IE L b 94 25 50 B o, o T
LS E GG ™ it (R0 RS P 5 3R T 5 & SR, BE 0

LSRR &, IUA 1 L 225000 B 5 VE T v 2 Bl 1%
Gt i 2 B0 T BT G M58 A 5K, XA T IELE RN A
AN L AL AN T2 AP I, AR A AT AN R MU o £ SR N
T, BHTMORME . I TR R e RS I B AR, € S5
BEEME LLE BT A 500, S EON TR R ARE, £ 42 HILkEE.

XHFEAEHURIN S, I TSR #00 LBV o
. VIHIRE S 2R, XS A I R 2. DM
R I PR B A8 T R T SR T RE E AN, R A I 2
SN AR MERIVRS B2, T U1 1R P F A2 A U B3 55 R 3 n T
(SR EE AN P Bk — S B o N T B AT e B 2% () 3R T
Jo 7 AR S TR, X AR AR T SR A O — e R
M5

BUA MIPCAL 77 12 2 B T il A B I I R, AR B
H A e B ks BN TR SRR T T, A% ook
2 A2 H 28 B A KIN T 20K I, s3T5 — P R GHML N T 225

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 295



Project Engineering

i =
F25e% 4 W eNEA 1.062024 4F

SCEERM: RS TS (ISSND: 2972-4112(P) / 2972-4120(0)

PATTERSETHIN T &, FF PR B RIR 2%« S ik A AL s
ANHCHR 73 AT BT 13 (O o7 58, (KR53 10 S8 B 2
TR U v SR P AR R A 1R S5 ), DASEEILRE
LT Z . BHEHURI T L 2S8R AU 2 1S
IR, B S B Pk . 7 AR VR Z B AN T R R kA
AL F, RSB A ARG T i, CARDA BACHE M H 28
FE KA BT R AR FEEK

2 HMMIRARENXBIZSH

FEREHUAR KN 3 R vy, a2 1 57 i ok T 224
FEUIEVIEIERE . B BATIHIRE . XS HAE I A
HAREH, W e 28 B TPIR A 7 A B4 HL Y 25 RO DT HIE R
SE T VRS AR 2 (8] AR XS s =, S0 5] ) ) A&
Ao IR DT R e S BCRR R L 2, e TR A
FRELGR, T S M 2 i 8 2 RIOREL RS P2 5 17 7 ) e P2 U U ] e
BOUEIATE 7, 7 AR, BRI TG L o DR, DT HIE BE K £
HEPRERHE L, DU T n TR 53R &

B4 R AR T R AR N Tl R b R — P At 45 B, X —
ek AR RPN 7 i) A MU N [P 2en =2 1 117)
HI 73, 45 71 B AR ORI VI MR, S BOR RS S8 0 1T
e L /N U AT RE S BT HIRCR T R, HET RN AR R k4
008 6 7 AR SR 5T R AN TR 2 ) B e 11T A, B
G AR AN A RN T BRRE o TR FEE R A ol in 3 o ke
BUSCHEAE R . DTHIR B IO K 3 SRR DT 2 BRI AR B
TN, 3K AT E 20} 7] HL i RCE ORI G, 2E 1T 51 A SR 45 17 AN 8
S5 U7 I, DYEIER BRI AT RE S BU Tk R IR Eh,
Wi B TG FE AN RIS L o BRI, FE B8 DIHIRFERY, & 245 E
B FEMRMA BT T EIRES AN 755K, DR O/ 3% 1H1 o B R RS s
PRI — S5tk

JVEFPEHRU LA S8t 2 i R i R R R TR
RO AR RE PRI B 1 i 1 ELAE 0 T3 e v e R e R P
1M T URIEAR AN T 7] #11 B2 < UV ) B BEATIR S 58, B ]
IR AR BT A A A R ™ E A T B2 38
TR RS B, R 1T AR B ) SR R N TR ) E A
Ttio VIMIEREE. BEZE. UINIREL G IR KR RS LT 24
SERR, FEEEE AR T LR sE 1N TR m = K57 - 0
XL SCHE T 2 S HORAT RSB R PR AL, Re6E B o T
P R T Y v BE ARSI BE, TG 2 1R 2R B B e o

3 ITZSHMUMEREMEF X

DA PRAR I H AR R AR . S S RN . X T
TSR A A B AR SR A AN 3RS R AT S 80 8, DA a
TR B TSR B D IR, I s i Y
HUA R ROR A VT AR T B2 B, i bIHl . #VE
o RMPHURE LSS o IX SO R I 3 52 T W ) 2 S B 5200 4
¥, BENE St Z O8N 5T B i B ARSI

FEBRVE SR (K SCRF T, PSR IR I P T g A Y g 2
WAL LB RAE A CBEIATT o 7 WAL A B AR A% S0A

KL RS BLR K SRESE . X SRIE I 0 S 4]
MHERGIEA, FHRE MR BRI B R E SR, i
X AL SR ERIR R SRR ), T AEAG H AR R T
DO SREE I 368 I AADURE 1 7 8 2 18] T /AT AOAT O, SR BN LA
REERENE AL TR 10 22 H R0 A 1) L, S0 £ 2 v 2R T
FAT RTINS, SHE BN T4 2 R R AS o SR A, Wi 32 17 7725 (RSM) /& — il
Iz IR . X AN 7 ik 2 57 [m] R TR SR A N
SRS WA R R R, SRR ERR BT 46, RSMAIRL
AT RS A B/ B SLIR K, 1E & T SR BR A R A AL o
BT, WS T RE S A R OR T LS M H R iR
IRV 2R A A AR, AT SEBLR I Tt e .

FESBR IS v, I eIt A 77 9500 75 B4 5 FLAR I A7 2% A
M PEREEAT IR . T ZSHM LA T 2R R
ANGEE, JB 75 25 1 B SE PR AF b AR, W 2 1) SE B in TR
T3~ MEBHRRAE USRI 3R o O T B AR, AT 7 i
172509200 SRR, JE I AR E M IERR, S w28 R
HERPERT T SEE . S SR I R S HOR B ITVE A L, X el
WL 5IERA T m R R g1 @i KRG
FE, T DAE RIS N T RS M ATSE N, $2THIN TR Rk A ™ ik
A, FEIIUINS AN AT 55 O R S ok o BB JE AL 55 77 VA ) AN i
K, NEFENUR I T ZS AR T 5847 11 BRI, #E
B 1 HIERAR D

4 KIIIE SEES

FELZSHRM RS R, SLiR SRS Bl 2
SEIRT, EATH R T BB MUAL 7575 1 SE R A R« Se IG5
UERTE AR 55 AR LA FOE IR AL S MR E, SRt AT in T
S, BRI R EE - JEFACRIER TR T 26 4F, AT LA
BN RN T3R5, DUE AT v A4 It 7 S8 i Se Pk B i it
A2 1 D) Dk FZ L R 25 BRI D) IR L S5 2, JF i T i e
PR AR T B R AT DR, RES IR BB B AL AR A
Rtk

SCRS R RE e, RS TR 1R 22 DA T) BB A 4R b2
BRGNP 7 o 2 A i P2 3 e R FEE (SR N, A DR
TR ARG AT A TUE b s TR 5 22 DU e e S 3 )l T
H, anA bR IR (CIM) , SRATAS 0 TAF R RST RS L s 70 R i1
DU I 5 A B A TR AT R, VAt T R RS - SR A6
I A AER Y B B0 TT SR AT SENE, R, SO T AR Hh Y
B RAR 5 LA ) SE IR, D AN R T

Hs o i B I HR G 2 IRE MR A BoR, %
SKI R HEAT A P S ST AR AR, 34T TS O R 5
BTN I FR » ST 3R WTT 22 70 Hr (ANOVA) wT BLF SRAf 5 24>
TESHSINT AR EEE, PSSR RIS . A7)
A DU B A ddt o N 2 M i AR B A R R R D
AT E B E o Hods 0 ik 75 B225 8 Hodis i 2 2 P A — 201,
i 2 TS B 4 R N REE P, AR ORI AL £ SR LA S PR B
RfrE .

226 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Project Engineering

W HIIE
H2HOE AW eRA 1.062024 4
SCEERM: RS TS (ISSND: 2972-4112(P) / 2972-4120(0)

FERE T AL L, DAL T SR BOR 5 28 5 BRI (Y
FRBEAT X LE o SR SEAG 45 R 5 BIS TIMARAT, WAIE B e iy
FN A S bR IO F o (R 80 o 0 SR A HE 2 5, DU 35 B A A
FEIE, DR BESHOARE, AT T e L. 72 SCPrR
P, 3 B2 18 B B & 1) SERRIZ AT IR DL A RHRFEE AT N T3R5 11
e, S AN B, B ORI TR R b A 2 VR 5t
o SRR S B o M AR I TR A T A AT R I B
RS, th oy PR ) R RS B B S0 T B A0 S o
R SE R 53 B, T UASEBL T 2 S BIARGHER AL, 3 min
TR, FRARAE P A, I HESh 3G 1 R 45 2 itk

5 AL REEHISEBR M A 5 R RITEM

DAL SN S Kok PR R AL A 5530 8 T
KA PR, DS IE R AT R . BN A R,
BRI SRR B S 0 B S PR N T R LR I 2
P o 3R — R R R AR IR AL 7T AT 28 E, BARTTH
R BELE B AN IR B 4Gk T 2B HL, DLRIE AL R R #E
Hseiti. #RAFERET, WU PRI SRS IR E, IF HARIE AT
SRR BB RE B 24 RAT e — B, LU S A5 B 200 in L
AT

SRR e, DI A SRS A R S E R hn A 2
AT B R IOAIE . R IDHREIE « TR AR — B2
FEAVEAL R bR B X LU HT S BN L85 2R, T BLE A
AL SIS (B RCR - i SRR T o B 25 0, o TR AR B4R
Th, W B AL NS A SEBRAE P RS T RAFIIRCR . AR, L
MG 5 255 FE B AL P R MR R 3R . i P AT s
FR A7 AT RIS A, 7T LA T PP AG D0 P SRS F) S22 A%
R MU SR N 24 7 5 v N TR (R I, 0 BE S A R T A 7
R FNBEARRRAS, AT SEILAE 7 BRI 5 BRI A

RBORVEA B B, 3 5 EE AL B HEAT S35 VAl o NI ¢
I A SRR, LR 5 B TR R R S E, 25
IR 2L 7= B o [RI, 5 BEOTE Ve & I 4E47 A1 T ) L1 B 45
B0, XL 2R AT RESEMA DAL RCR I KRR E 1 o Tl U ER B
AIE SR AT, VPAL AL SRS AL SE R A7 v B R ARCR, JFAR 5K
B S BN T BEAT T AN Dt . S RS S RO B R RE e ik

FITHARR, T 46 L E =5 R AT B AL, BLE— 54w
TR A R

9T SRR Ak FEE (4 AT AR, BT LATE AN A PR
ATRIE, B AL SRS ZE A R b 1) — SO e M ol i
Z I T EZ AT 58T, 456 VN oAb SEE 76 AN R A4 RE RN T
FAE TG R  IXFPEEA VR AN BT LA B R I8 T ¥ 1] R,
AT LIRS 5 A P4 i 5 B AR SRR . DRAK SR g S B B
5 8RN A IR R R 5T, R E R R =i
TR R

6 &iE

TS LR N T T2 2 e 2 o0t 2 1 it B R 1
RN, H87n 7 VTR A BRI SR S T 254
oo TR S5 1 P o SRR UG TE R S M 3 W, AR AL SRR
RTE T RMAIEE, BB RER & T A 7= R FRAR T A i
A SRR B R Ay S R A PR TR AR R SC TR T R
KR 78R CAYE B BR3P IR R R R A 0
T4 T R RAL SN, DLSEILEE 32 (1 P 0 B8 e s () A 77 it
o FREEE AR QIFTAIR AL S Bk 3 — B HERN B HUR I T4
RIR &, $& sl i #E R K

[5% 3Cik]

(LI 2 E 2R i T 5B s R 1I01.H AR 50
JK,2020,42(6):45—-50.

12K EREKSIE M TEEFREN S W EE AR
M [I] A T 42 5 4%,2021,57(4):112-1109.

BIRRE X THEEEN NI T ZA A ERDLT NI
2 54 38,2022,27(2):88-93.

AIX B s i T T2 5 8m bt 0k R B R L0, B
A 5 M A ,2021,40(3):67-72.

[51E & 58, v 2 .70 #l & 3 & | & i v Rk L R
(1WA % 3t & #F %2,2023,39(1):30-35.

EE T

# 35 (1994——), %, 3%, 10 T 4 1L B A RH )T R 5
e RAEH AR

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 207



