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Design and Optimization of Automation Mechanical
Engineering System

Yichuan Zhang
Shandong Jianzhu University, Jinan, Shandong, 250013, China

Abstract

This study investigates the holistic design and optimization methodologies for automated mechanical engineering systems, aiming
to establish a comprehensive methodological framework encompassing theoretical foundations and validation considerations.
The paper first examines critical design principles including system architecture design and dynamic modeling, followed by an
in-depth exploration of precision motion control strategies and simulation techniques for system performance. Subsequently, it
analyzes intelligent parameter optimization and decision-making approaches addressing multi-objective conflicts, concluding with
validation procedures utilizing virtual fusion and quantitative metrics. Through systematic analysis of key technologies and their
interconnections across all design phases, this work provides theoretical references for enhancing the design and performance of
complex automated mechanical systems.

Keywords

Automated mechanical system; System design; Motion control; Performance modeling; Multi-objective optimization; Virtual
verification

BRI T2 RARIE T SR H 5
skZ)
ISR, A - 7R B 250013

=

AL ERT A AR IAE R GG ERE T REK R T ERTHR, BEMR—ELAEREAMA ZRIEL T 2805k
WA, LFLARRT RAGEEMEI. A FEBEF ARG, BHFXWEIRR T A EEBFHIER R R AR RGP 0Y
BAEG AR, REXAE®E S B AR E X AT AR Ik R T A ERT 90, REEL BRIEEMRSFEL
W IIEE T TR, AL ARG ICE T SR TR RS NEFZ, AELL AN AR LTS e At
THBRE,

KA

AHIR R % RAiXHt; Bhisd]; Mg, % BEARtiit; EMEE

18l5

TAVERE R, BRE TR AT, EEIHLR A
SRR T ISR ORI, XREAEL. .
HEGE, HAERES EE B R R R R, (B2,
S ER SRR, e Baant . BFREH
FIE . BHTOERT S, L, SRR B
FIEHSRE | 2 o] S s 10 B e Bl i
Tk ] BRI B ST S AL, Xt
TFHEFE AR RS IMERE 05, A SRS TR
IR b, SR SRR, e Ay
LS R TR AR RS HESE,

[{EZEN]Y ) (2003—) , B, DHUFITFEA,
R,

98

2 BEIMEH T2 Rt ie &
2.1 BN RS RITRIT 5 EMRE

BN A S TUZ R AE T RN EE
Bl (SR ENIRENR, XSRS SRS R T
IRIR . CH 2O E THIRIIRETOK,, fEHUMAAR ., SEshF T,
RGN, BRI T RS AR, HEIRED
PRl BRI B R RN RS, Mifnfe
Reiaz T A RIAET . RGUEE S SRR R A& MRS Z [A] FY P
8, P HUME DR HERD . R — AN =
JEHIRERI . REFEZR SEE ST REAS MR Sk I 2500
SRR, RHIMGERGR Y R AT GEt:, SB/R8Em5)
DT R I T O A
2.2 BRI NFEEMEHNFRET X

RS R IERE T SR INIRIE e ZkaE) )+



IREFAREEE - £10% - £ 024 - 2026 £ 01 A

THEEIN HIF 2N EREE AL RS AN E R A
SAEEEI RIMERITIIIT, S BIERD AT R,
BEISZ N ZAMEKR, MNAEIERHERITE . R
SR HIE B HIR T AR, S e e e
EAGAEFSHAIER TRRMIEN, NI, 58ELA
oA M, RAEIRITA T2 KNG, ISR
PRAER R 2 ST B R TR ARR L, DABRAIEEL]
FFEREAILZLTTHNT K. SRS AR
e, —ETERGEI IR A SEERRHIERA 2T &
R, MBS AR R R R RGE

3 IR BN SR G R g

3.1 AR SiEshiz FIE &

IR AR TR TS TS S R SR, &
HIPEBE R 2 AT T 25 IV BDAS AR ABEARS L . BAUfRIR
TEFEERRY TR DA AL RIS, Al DU E
TR . AN E R PAIERRTT . ISHIRRE A TR
HERRIOHERHS S, 220000 PID #4100 A ifeMERENS A2k
HSCGEIBENERE, W THEEIARRIER R, BEAE]
IR MR o (ERRIEERTE A S — R gt A,
HIETLEHIR ARG B AR ITR S IREEME . RIRAVDTTHL
BEIDASATERIRAENE, Mifige RIS R B s R R
FRS TSR o
3.2 ZHEL 5T M X SR A

ERIBESMUESEEEE L BEhh RN, £
BRI B A TR N SR 2 R ARREE IR 2, R
LRI RSB SREEH . EMFAP 2R
SRR S 2 FZhSIRE BT 5. Pultiiliins
EEREES RS MR SIIER, ERIASTILRIZ IS
HOBRHT . SO &SRB ZEEE S Kk
I IR 22 70, 93 BN B - N 2 BB s DL sl
TTHEPIBREIELL, RIS Bphsk, ZIAEE FERRECK
ORI, SRATDAE RSN SRR AT 0L N EcE s s B
SRR, FmINsR T Bl X AIIE T
AEWYE, XD S S B s S B
3.3 BEMSEHIEHIERENM RS THIN A

B ARBITREES D). SMBT ISR
PERER, BTSRRI R RO X Sk e T
Bro HIERARHIRIELIRD RS EEE IR 2L,
LEARGEERERE AT B AERS, B S5 Bl Rl
R PRGBS R D KR H L RE S5 R A A2
i, HEAGE TR AEMEX RN, SaedERiaE
HFF G EbR. fEHIERN B SR HIEIE U AL
b, AIDBHE SSRGS TR . B F RS
REBES, BEfA R LA E 2% TR N INE Tl
P, FE DL N R — 2.

4 Rt EESHES
41 EBEREERTIE
EtEBE B SR A SR T HLA RN B B A 5 R,
ERIPMAIE . SR ELA SR RIS Rk Z AR R 2L
B, EEUEEMAER, METEIRRTRE, Dok
AR | WML Rl sl T RS R SRR I LR &k
RlvE o XGRS AT R B f S S ECERE 2L
PRIEIRZ, IARET AU 2B ERE R ISR S — M, Xt
SEEINT AGURARERE . BRI R A PUTIEEIES -
SIDAMRIRIR P, CUERSAERIN ARSI, X TR
AEE AN ER o0, n b ALHE A
WRZ I A RRG IO, XS] RGP RRSN R AR5
PR
4.2 BETHEBNRZHTHERE
TEVHEREALHIVE Z T, LR S R TSl
MR, SO —FhEEERE R ST B S B 107
Fo Bl0iE, RILL&T5 (sl ARG ER b FBTERNTRL |
BREFIRE , FEMUSrh T A MAE L . (TFI ARSI
S, AERESE R TR, ALEE ARG EES
FaSVERE. RN TR TTASHIZEESE | 18
WA T AT ESRR ARG, X2 RNEAE R
ARSI R RANTR A, B iRt - 5 - odt”
IXREEMERE, S LA R R R i
4.3 R Al EMES TS RN ER
RGNS HAEE O RAREBLT, Xk
SETERR. AIFEMEOHTE N RO MR T RIS A . Ay
PTG INALRETEE, DASRERS S Ty
[AFAESS AT HERE . JAEE, S EEEDTE T —MA
GACRIING, RI2T (R RGN B ER AR, &)
WX MR L BN 48 RE RS E R, 5
BHAEEN ™ ERE, 8 FMEA (K R mar ) |
AIDMEBOT TR E s 2 40, dEfnsehEs i ik
T REEDE T, XM AR R EH S
AIEEVE, ARREERR AR RTRENE, PRER A KIS TR
N
5 Z AU S ERERK T X
5.1 RZiZitS U & iRl iRtz
HEEHUR RSt | T 2 Bir RVuls, HEHL
FIE RS H AR Z AR FR AR, % LR B bl s i
e BB, ENIEDIRRAE ST, K ETHET
RERFARIL AR AT B ROR: FbReRER, BN E friR =%
EBiRlk, FEMERER . RARHIZIR NG, i HRZEE
FUE eSS B A AR O S TAREFREIZR . Gl
I S SE RN 2 BRI R R, X (R e AR A
RS B AT AT TSR DDA R OB R R B 22— 20

99



