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Abstract

In the modern construction machinery industry, mechanical structure design is the most basic but extremely important link. It
directly determines the performance and efficiency of construction machinery. Optimizing mechanical structure design to improve its
strength, stiffness and stability has become the focus of researchers. Therefore, finite element analysis technology is widely used in
mechanical structure design, with its accurate numerical analysis ability, can give accurate solutions to complex structural problems.
However, how to better use finite element analysis technology to optimize the design of construction machinery structure is still
faced with many challenges, especially in meeting various performance requirements, but also to ensure the economy, feasibility and
safety of the design. Therefore, this study aims to explore the optimization design method of mechanical structure engineering based
on finite element analysis, hoping to improve the performance of mechanical structure through the optimization design research of
engineering machinery structure, and provide continuous technical support for engineering practice.

Keywords
finite element analysis; mechanical structure; engineering design optimization; construction machinery structure; strength stiffness stability

T AR S H AL T2 MR LI 5t

THEE
WSkFImEpE, hE - T4 sk 515071
=

FEIARIAEIMR LT, PSR LT A RABEIBATZNGRY , CABEREE T TR LA, RIS
Bot, RFILRAL, NAARENE, CERAMAHREOE L, A, ARASMHAM ZEA TIREH T,
LA AR ATEE S, ARGt A 0 MBI R AR R AR R, AT IR R R A TR L AT AR HEAT TAEML
MEEMAGHRACE T, BAREIGF IR, FA R B EF AL E R RN, BERIEZTHEFE, Tikfeim,
B, KPR G AR AT A RO IR M LA @ e AL ik, A 2 it b TAZHUR 2 M e AL AR R,
RITPIRLE MO AL, A TR ZRIBEF LR R .

KHEIA
BTN, MARLZEH; TARITEAL; TREIUREMN; BER FEALD S

15|57 TR R AR

AT IO TR R R A TR, 2 HRTHOMENM ITEDHWEAREY
ARFFSTE TRURE I T TN, B | e s ooy
FREIRTEANT i, W TR R . IR E TR A R B TR R D 2R
PERTOATERG, SRS, PSRN, B0 oy mimsann g, WHETERS, DUV
AT BN U M RN (R AN EESEE] T, BT S e TRRAIE 5 O, 25 R SRS, LAk
PR, FARIEN TARRE. [N, PSNE mpcmmr s s tor . IR0
FRIC AT R r] REB RO R T TR AR, FRETiX AR AR S RTINS . RIS
ECTRIRRERLL, TRAMIRRARSAIS . IATS, AR map g Bk . S5 E BB, (E
IR TN A U B AR R X, AT T (AT — B R IR 2 s B M A5 b SR g
BIRTEHTR— TR TR, Em AT
(EERINT] AESE (1986-) , 55, PEMPMINA, T pubk Tz, 7ebUbh TR, HBRIEArk T RIS
T, B, MBS, FUE I 20T, RT RIS, LIS TAR

132



IRBEARSEIE - 5£08% - F 0581 - 2024 £ 05 A

feAbisit.

A PRITT T I FEAS AT 77 2 B AU T AR
Rz FREER . APRTTOHT R S AR SR R ) B A PREE:
MRIFRTT, I A AR AR R SR (R
W AEFITTABEIT RIS, RS EF TGS
AR ATEAE R, IR ARG G AT 8 o XM OHT5
TERERSX AR TR, RO ERABIDZE R, )
U TAER S AR BEEE R -

22 HARTAMEIEMMTPNESR S

AIRTTOMTEA —FhEENEE DT, EAENUK
TR IR, HHE TR AR T CHE
HEEMEFEAIELL T L5 TH:

OsLBUEEFDHISTHERL. AT R DR E AL
MREERRI B2/ NV A RITRT, e e NI TR
fiR, SEEEAEIRIN ) AN AR S SAL IXPERETT
IERTDA S HERf R Sk TRREEMIETT 8, EEH D MRE
PAResZ ot Pl

QI HTEEFGESREEAINIEL . A FRITHTRE B,
RS EERINIEE AEFTRS BTt o T SE R BN R ey
ARG, RIS R NRRAN ) . SRAIEES
B, MIfnHBr S a2 A SR EER, RIS MR RSRED
AR . AR TTIE AT TEARINIEE ST, FILIF
AR TR PRGN, DiE HAaE .

OMAE T ZEE R FRRIT T A DR R A Fi%
2L, BT MERER LS. A
FZEAEIS AL, R ERERNIATSEL, DUAFIL
PBBEE ., WIEE, EES L2 MRIRESHIS IR ZR A B AR B
X TARIMRES B Bolmd H i), PR R
MIBtT7%E, WO TR, e TR iReR.

@pnik TAES SRR SR T ERE R '
MIRTAIREER, A BRICHT AT LAZETH SR b bras el H 2%
Fafm R, 5297 KRR SRR T AR . @ it
WP R EITERMOTT PR, A4 A
W, RS, RN RN RS R R Y.

PRSI XS: A ERIT AT AT LU AT 45 A
ARIA TR HIMARE , #5B) TR RS Fa e SEhr TAEE R+
AUERERIN, AIUEERRIBDF IR E S A A
RSP ROBRAEETAR, RTDAPERIETT X, g /SR
A BSR4, PRAIE AR H AT o

3 ETHRTANH TRV MM IR
3.1 TREHU AR IR B 547
TRV IR IR B RIR B 2 HAE & B T (At i
RERELERIA MR EEEHERR. 2 TATRITAT AT
R FERINTTE, TR TR AR AR o
AR, FILUE RSS2 Dot T

A IHTAIETAS . ABRITOHT R LRFEE KR 73 A 22/ N
FRICETT, @RI BRI RINEEN, RILAE
SRS IR . X AT TR T et AP A7 A E
HORE e R DRI AR B DXk, R S MR s Ao
JERITEK

1E TR MRS M 0SB FORUEE S, A BRIT /34 m]
DAFE BY TRRIMSEELLL T H bR

OFMreEtg 2 AR ER . B ARTor, =]
DRE 2 Eay ik e = (VRN ) Sa [ rap ety an s
VRS NIRRTk P,

QT TTE: WL ERITOPTIER, T
I RTLAWRE 25 K O 7 B DX SRR AR B e DI, s
XSRS T IR

OFIER T ROERE: BEARITHHT, "TRUE
WARF ARSI RIS RIS DL, MIfnBE %
TITENA AT T
3.2 TIENMEHRITREME S

TR EE R e MR FR A M e 2 RIS MES el AR B
TERS, REBRISTRERIRES). ZETAMRITAHTIILIGAT
RIS R S TR A REE M .

A IRTCIHT AT LU SR S RIS T A Y
LIENEOL, KIFEEHATEEN . B D Hrasam B
IS HATE SR, DA SRR fR S, JIF
FEHARRZ Y DEAEELL

G RRIT T R AfE TR U AE F - SR,
FE X ST T U fln, (EREEET,
SRR AR USRS, X AT Dl BRI HT
SBIRAfR JUX e R

T TS T E AT, AIRITT T A] PLSE
BLAT BAx:

OPHEERRERE: B AR, AL
FEARR O N HRENE, HHE AR e AR

QOftlesditaikit: B ARTOITIER, ATLE
CERROESSEATT, JHRHARN A EE, DEasitan
FEME.

YA ATt B AR, ATA%
IEOUIBETTT SRR, H PSR e e AR e M
3.3 TRMMSHH MR RS R

TN AT 22 T A RIT o i — 5
%, BIESCEEMVEREA R S A O AR (BT
ERPRR RN T

O I B2y gt et T eisit 2 i,
T BAR, A RRREE . NIREEAE R o
BT EIE FEE R SEERIBOUNTR T IE, BIEARR IRy
AT

QA RITEA, FIAFRIT O, 3

133



IRBEARSEIE - 5£08% - F 0581 - 2024 £ 05 A

LEVIERIL N B IRTTIERL , TR B IRTCIRBI, FREEE R
IR TURDELR . MBS RS R R, HB BRI g 7305

AT RAL 34T, B EBRITTONTERA:, %S
TE L NI AT G, ARIE AR B ARAIZY
WEA:, HELE I SERNLTRER L, DRSS AITEE.

@IFEERIIE AT 2. B AT 45 53R
PEAISGIIE, Be AT T R G SR e i 7 . ansRws
2, AT 2RI, DIEREIRIR
4 FRAE TR IFMN 5 (o) B R R R B
4.1 A& T RV S A R BE IR F BTN

S IETHRT TS, PSS Erae—
MG IR, MERERRA- AR (ERBE TS5 K s A A
FIEEF, NIEERRR RO REeR, DAN TARRSCERAET .

—fE R, A DLE R S A SBr R B A RO BE He sk
A G RS T . Blan, mIDLE L RS )
SCISEE, AR L. RODRIRARRIAR L, RE R
RAESE . BN, BT DM AL S O U ES FTES2br T
FREOVERE, an TVERCE . WBUENERE . Mt

TEFEN AR, TR EER AR L B bra] 6E
SSHCRRPENFREE, B, 2R b B t-45 1
SREEAINIEE, ASATEN bR BRI R AR ZE . and
A Ebr b aniastt, A TFEIFNEMIERR T
VRS T IFRE
4.2 BIRTTHHTILTE R AT 8B B B9 a1 73 R EL Al R R B

BIRTTOMT R 20 AT TR g T
BT I TARITT TR, FiE B — LR,
AHERANEN . MESEUOIE . TSR S

TR R A IR TT o HT RO SER, (BPESCRRN AR
WoBE| UM E FEE . T IXRESL, RIS =4
TR, 40 SolidWorks, CATIA &5, E{THRIT A BRI
o FTATI P RS AR AR LR TIORE 5y, BRI NS R
FRo

MO HE R S G R T oW EE IR, 7F TR
NUBEEAR AT, MPEHROMERES SO TR b
REEZ BTN, PFRARTRES S LIS RAE
FMETR, GHETEM B . EARRESSEL,
DLBER T RO e

5N, BBRTCH BT — A DL AR T B A SRR AT
el B TEREANERNIOITE, RSB ONTE RN
RZE, A TRRARX—[AER, RIDURENDUT 0l . BEDNRs a5

134

BE, DAV R s RGTEER, BT fRacrbA
INEBEULRIBURIEI T SasE R T, SRy
AR

FESERRR I, th T TAENUES i S AR RN 2 e
AIRTTHTATREBRIRFEIE GRS . Flin, HRAEIRIE
e BRRRTE RS . SRR, WP A S AL
AW A ISR TR R T 58 . e TR BRI AR A
SRR I SCER TR, DABR R (R RS S8 AR

REEARTO TR R RE2B E]— LR, (Hil
AR BRSNS, XL R LIS Eeikr . AR
TEOHEA—MERRM TR, 78 TR R kit dh
HAEZENFEM. KA NS e &R g, 4
RESIF M ARG IRTT AT E TR OB, B Al
DIVERERAEAIN A, AFRICAHTR AR AR LAt it
HEZH A AR 2.

5 #5i%

A AR AN S AR, A PR IC T 5, X Tz
HUBRES K T T izt HW S Maasmes . WIFERIRa e
BT T Y. 2SI E BRI, R
PUREFINIEIS 2R, faetttha et i, tUE
FRIC A Hr i R rT RE B A (I T T8, HHROE T B
FIfRR RIS . SR, HIRMFFFREMHFIN ABEIBRE], T
RES AN R 45 SR SE RV E RV . TEASRIOMFIE, F&A]
WRFFPEREZINT WA CARERHR &S S, BP X in
B, AW S A IR R EN UM ES M R A s s
F7Ko BRI, AWFR BB ] A SEBr TRE ST
NPT S, W THER) TRV AS M T ORE L
A E BEENE . EEH— PR, iR T
VEARDUBIR TS M T, TR 2 r TRER RS,
WA AT, TS, RITAAEEESENE.
%30
[1] 5k INRE ST AR U R e e S ).

FIRIH,2019,36(10):853-859.

[2] SRR, F, 5K 20 A SR TR CEN A e A R D] W LB 5

THEH757,2022,38(4):16-22.

[B] F—2% 0k WEE 2 A BRI EN U ARSI R FHAA

FEEEFAI]. R ER U CF2,2016,27(4):429-435.

[4] BIFF APRICEE TRV S R R ] HUE TS

3 TR, 2017,46(3):143-146.

[5] RIS ZE S PNGEHE A BT A TR A i AT iy
mz FARFR ] LA 9¢,2018,35(3):22-26.





