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Design and manufacturing of complex mechanical parts based on 3D printing technology
Shiwei Sun  Qian Yang Jiaxin Wang
Dalian Equipment Manufacturing Vocational and Technical College

[Abstract] With the development of 3D printing technology, the design and manufacturing of complex
mechanical parts have entered a new stage. Traditional manufacturing methods are often limited by process
restrictions and material constraints, while 3D printing technology significantly improves the design freedom and
production flexibility by adding materials layer by layer. The technology performs well in complex geometry,
function optimization and small batch production, but it also faces challenges such as precision control, material
performance and production efficiency. This paper discusses the design principles and manufacturing processes
of complex mechanical parts based on 3D printing technology, and demonstrates its application potential and
encountered problems in modern industry through practical case analysis. By systematically evaluating the
advantages and disadvantages of existing technologies, providing improvement schemes and development
suggestions, providing reference for future research and applications.

[Key words] 3D printing; complex mechanical parts; design and manufacturing; technical challenges;

application potential

515

3DIT BN A (K AT e Ji& IEHE B il L TN — D e A
TG AL GEii 1 T 208 52 BB BE IR BHRFE R £, 3 LASK
DU 2R SR ORI A o SR, SDFT BN A I I 3% /= HEAR AR,
FTRE T 3% — BR A, ARt iR AR SR AL 1 B AT oA A 1) H .
EAPEARAML IS VR R R 2 1 LITRAR, SR RERg LA T Th e,
Pk A4 BHIR B, S ZEA PR/ i A 7 o R IR SR ORI A
o AE UL, 3DFT ENAEAS B4R I ARMERE LU A7 2R U5
DT PR o PRANIR T I SE R AT S It k5 5, X 433D
ITENEARAE B 2B T v 5 i vh O S R A B
i ZR G T R SEBR S B IR R, s 1 3DIT ENBR 938 7y
L BB TT 1), NAKIIBIE et T £ 5t 5% .

1 3DFTEN AR TE & Z:AUM 14 115 Y 61 Bz

3DIT BB ARAE B 2 HUIKC A 11l 385 P S I T AR K B BT T
71 BT B SZ AR T3, XA TR, T AL S iE T2
JEBR, A3 B M RE NS SE LS N &= 2« ARE 4R A a5 . ol
FERLZE LR AU, 3DFT BP A A Tl 385 LA 2 2% 7Y e 4 4 11
R, XGRS0 75V A S I o 385 4% 14T
Bt R A 3R B A RLIA Bl T LARAG B v (10 5 4 i S AT B
MITRENE. URAbh, FELSTT @ RATUE, 3DIT EPA Ak 5 il iy
T RE, HENE 14 M0 B ) LR SRAT B AT & B B ) BB AT
AW, I 1 B TG B T e R -

DT BN ARAE A 1 A I H AR SR PR A i R TE AN
B AL GG T7 i H W T B R A (OB EL AN TR, 1 3D I mT

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 145



Engineering Technology Development

T AEBMARER
HSLOE AN OA 1.002024 4
EEAL BTG (ISSND: 2737-4505(P) / 2737-4513(0)

PAES M BN R A e, R ID 17 A7 1 5 ] o S
FAEVEAE AN AR RS NS R, R
(35, 3DIT BN IR KMt F 23 B v, RO R S A AT it (KR RLIZ,
AN S A KR DT PR XA AR T AR, i 7
XA R -

FERARR T R, IR AT M, I LA 3DIT R T E S
HORBPEIEC T, REVS 3 i FL AT 057 70 2k RE AR v 1 1 e 1
RFM . ZABORE RN AR F 5B 3 N A
FF HLREMSAE L REAN S _ESEBLSE 22 6108 - LA, BEAE 3DFT EPEAR
(RIAN BT A 8, ST BT EDAA L () LA T BV I P2 PO 3R T B A AN 7
HEBNFAE B A GUH AR o X LE QT AR T 1 il
RO, AT AL R T 2 BT RE .

2 HiaHEZERKSHEAR R

DT EPEAAE R AU F A i 325 r o i 1 35 PR BRI
ARHE o LA 1) R — LR BRI T ) — xR R AE73D
FTENRT LASE B i B2 2% BE 1A T LA S5 44, (ELFT BIVRS FEAEAE 52 2R R
PN 4% RN B S A HE SR R A O B . M RLEAT BN AR
FR] RE A A il AR B T, X BRI 2 R iR A AR IR
PR UATREFE o R A SR R T (AT 22 AR AN R T 20
S, IX L R AR AR .

MORHEFEANTEREth A 73— DML . H AT L 193D3T
ENRARL RS EORAE AW N, (AR AR J1 A R e IR e 1k
AL AT EATY SRAFAE 22 57 o ) 0, vl 5 <6 0 1 5 P2 2T T D
HEBEROR, KPR 7 H AL N S S i . RIS, RARHY
A v et ELRR R 1 IS 2 BRI, R A tERE A MR
SRR B, A I e TR bR, XA MR A
A A R BT AR T e Bk o A5 3DHT ENBORAEBE
THRIEE ERA T, (EARX T4 Gefil g T i, HoA P Il H
Bt JUHARAE R A IR, W3R TH T B L (R I fRf
T LA RO, B T BT N v (1 — A B 1) A,
FTEN B B YRS RIRAE BV N 1 A7 A, JEH R AE 2
MR 2 TRRIEOLT, B R 4ed R HE TR R .

BRI A FEANBRAE A 1) 1t A5 A H AT, 3DFT ENEAR
PR AE AT E 1 R 58 AT ST, AN [0 2 AR ek 2 TR ) e
PhI R B Z 58— IARE AR BOREAN [F) N2 AU HE) ™ 52 3]
PR, tEZI 1 ATk N B P 5 A o AR R e BT SURI BRA,
FEHEBN3DFT ENEARAE R AU A3 b2 R ) 8

3 izt 5HE T ZHR M

PRALSDITEN BT i T E T EER G H I8 L AR, U
THEAEREM AR . Bt BEAL AL R SR THT BN BT ) 2%
o IR AR IMULER, ATUAERIEZAF DI REMTRTIR T, I
DAL EIRPRME T, AT AR A 7 A I D M RHR B . 4R
MR AT T SIS 20 G5 AT 2 A, 2R R AL LA TR
W, DR m AR R SRR . X I VAAE T 2 TR AN
PG Tk A e BB, RO fE S 2 2O A 1 0 2 RE A

TESHRE TR R A IR 0 A 2R - AT BN R,
TRLBE S MR RLAL R 55 SO e A TR SR AL REA A B
R B, AP FT Sk BN AR ANV A AR, W LAY
R R R A [ A TR, 92 AR T B R o 0 B 6 it
AT REHERHE, W ORAT B R b i) B — AR RE Y 21 70 A1, AT
g e 21 ) R AR R A AR o (RIS, SR P St A S istds il R 4R,
AT LA SR S 0 A e AT B2, A ORAT BN R Y S R AT A
P o BRI BRI SOt 2 T 2R EZ T T . 2457, A
BT IT R R R REASRE, LLi 2 AN R A7 5 7 >R - 1
o, R R A ROR AN DI RETER R RO R, RE6S B2 SR TH A1 Y
PEREANT HIE 0 BUA ARREAT 2k, S INFLAE ST B AR IR
ZPERURE B, A BT 5T B 2R o R S AN K )
BRAL 2 R A, S B AE AT B R Th AT AT IR A AT,
CASEEL R RO FT EDRICR

FEAE P AR LA TT T, HE5 2 T ENEOR AN L 20T LA
FIRTIRER . Hlmn, G5 A HIE S A I T HOR, RENsAE R 2%
TAFIYAE I RE P S A RO AR 5 AR B 3R JE
T AT BN E A2, PEALAT B RE P )20 BRI SRS, BERS IRk /D
TN RIATATRRR B o (R, B BE A0 0 A4 B AR S Re i X A 7
AT SC M A AT E, R THAE 7 R A R P X L 5k
WS F) SJC it 7 2 5 L MR I P 320 S5 R 7 75 5K S AN W ) S
FEEE, A e i I RCR . SREH BT T2, MEbRIA
PERAE R, A BT SR 3DAT B A B A LA i i R Kk
i, $ e R AR A AR A AR

4 ZHIFITETIEFR

L A 3 BT 5 SHIERT IT, 3DIT ENEARAE B WU Z 14
& PR TR AN S B kAT 2 T IRZI R R . AERT AR A
1R, CAGERT A FILEAP A ZHHL B, 1% FIR A T @ 3DT ENEAR
3G § RSB BRI o X — W ) B TH R, M G0 5
e LASE I o 38 1 3DAT BT, ANUHRE iy 17 58 AR P 45 44 2 P2 AR s
SRR, ERIR 4R 1 A Y. WM g AR T, AR T
Fe A AR, FERAT B AR R B AN FEHEAT T AR
LA R A BRRS FE AL RE o SE B N 45 SRAR W, 3DHT BTG I £E i
el ANV TS Pk 7 T AR B €, 3 e v 1 B B AR
LT

FEBRIT 4K, 3DFT ENEOA B H R AR s 7 BRI
i, FEB T HURIA I 3DFT BN i g i) 1 ANk i P
TN o X B NPDHRAE B8 355 O CT A i i BEAT RS HE VLT, e
SEIRVLHC B I fUE AR, 8 TR TR [ D 3R 5 K
HRR ZA R 7 AEAE MR, UL R AIE R N
MR IR T 1 ol PR KA R T, 5 A% 0 Y A T AR N P #
B, 3DT BN A AR AL B RN 0 25 3R v 1 RS B S BE A B2 A
BHEWRE

R M3 SR, 4 234 ) 3 A L v P e B A 0 2
PR RE, SR T 3DIT ENEORHIE T 25 5 A IR B SCHE S ) o 3K
S PG BT B B B I B B, SR AE A R AT

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



Engineering Technology Development

TAEBARERE
H5EN 4 MeNRA 1.0€2024 4F
EHFA: W TS (ISSND: 2737-4505(P) / 2737-4513(0)

T, LR B S R R e . R R,
TR EN S BN CCHERRIC T, B e e 1 3T VI A e 5t
JEE (¥ 10 L o 25 5 SCARE SR 1A S B A SRR B, 3DFT BN B8 3%
T+ T B M S VE AR GV, FFiD T AR I T R A .

FEVHE v 7 U, 28 ) R F 3DAT ENEEAR A T A =R
BRI RE THLTC . A% S (KB 3G M 2275 v LA S B A
S ABIREACT, T 3DT BN RS T 2 B i, eEhfd ok 1
HUOFRAN K1) o R o 223 520, 3 6 3DHT B F-HL5SE BCAA I R A
FAPETT WL T AR ek A I 5E Ak, 3998 1 e & X BE Ak e A
RUPARYS: . IXBE GG 5 1 3DFT ENEARAE SCFR ) 240
AR LD o 3 S 5 B A AT S R K 4 A, i 2B BRIE T
3DFT ENECARAE MR At 2 ) 385 7 R HE A REXS B B2 4% 100 877 T R A
Rk, TR O BRI AR R At 7 5 51 2 I AR -

5 BB X RFHIER 0

FOARBE I IEAE I8 35 O AR A& W (T35, JC 2 3DT Bl
BRI FF SR I, IEAT ML SR T IR A o 72 3G 1L AR 1Y
AMEA S E AT T, 3DITENECAR M RIG TR = e 2 & 5
SERII M BEATT o AR GRS T IRAE TR /MR . 2L
7 it S TG 5 B R AT AR ™ BAR, T 3DFT B B 4k
B MUZ R IR R T 3, AT PR T 5 B R BRI 1S O T AR
AR A7 o IR SR PEAS S RE 596 AL T X e
AT it B 5 3R, 300 8 S 25 4 L i A BT 1 267 (1 FT 3

£ (LN B 2 7 T, 3DIT N IR FEAGHE B A AL A 7
(RS o A G 10 B BEASE 0 B M T S TR A 1) A7 A
o, SXANDIEN T AR, VT RE S BB BE . JEI A R
B384 3DAT BN i, M LAREARIZ Jan A AN 8], 3 i S ML BE K
Wi 7T P58 o I A T T P B R R I ) 1 1T 37 AR AL
AL P BERS B BT AL M SE G DM T I ZE ML RE Fy . fE2E
P2 LA B 34677 T, 3DIT ENBOAR Mt 22 HEZ) 1 & RE il
TR R . G ek AR A AN LA RE R R, 3D9T ERId R AE 8

SIS M PR B, Tt DR A 7 I R B R B AT — B A,

H BT ED R GER) 51 R N T390, S v 27 208, JFRENS
FERREMHIE T ORER R AR B RERIEADERTT 7 A4
RO, B HER) 1 g R AR R R B R B, A TR SRR
[=Rk=gE

PRI 2 1) S 4 o ) 3l = A B SR, i AL 4T ER A
R R, inEtERe & 4. AVMRFIDIReE Z & 4R, B e
3DITENEAR M B VG . X Lepp B AESE A T4 PERE . I PEA
DiRet o7 h &2 7 EEAEH, 45 3D3T ENAMIE A TH& 493,
KRB WS IR . BT FIE FEmBEARIT .. BE B K
HIAN T H I, R R 1A )3 b 4 e 8 25 7=t B D 52 2 Al e 1 e 1
7= i, W AR B8 22 8 TR SR 3DHT BB A5 FoK A i3k 1B s v
W WrHIMREEE 780 KAEQE 77, IRE AT AR A Mt 7 &,
T T 75 52 BA% Gl i T 2 MBR ) o X AP vt B H B B4R I, He
KEMNEE Z R RIESIRE, FEWEE TEZTIH
AR T B4

6 ZiE

3DAT BB ARAE A —FhRT W 3G T B, 1R85 A A% Go il i
T2 R BRPE o a2 MUk A 5 & R, AT LR
i, 3DFTENEEARTE SR = ¥t B B B DRAGAE = AR LA e HE A L
Bl TR T E XM 7. SR80, FE R H]. MRkt
KA PR BRRAN T R vk . I R, T2
U AU ELEET, 3DFT B4R 1 S F B SE Nz, IR i
ME A RIS I FEM o AR OR, BB AR AN Wk J AR B, 3DHT
EIK B8 U M AR 25 T ATk, SEIRAN AL . B BRAL AN R sk (1
A

(5% 30Hk]

[115K 35 46 30T W 8 K 72 & 4 45 4t | & = o 5L ) #F 22 ().
#3% \b B 3 14,2022,41(5):76-82.

(212 93 3Gl 2 SR B R R IR G B A wr & LI AL
T A2 % 4§,2023,59(2):98—106.

(3] W2 F .3D47 B 8 A 78 AL 28 A K 489 2 A 48 3 [T
23 4 1 B AK,2021,52(4):44-50.

[410R F % 25 T 3047 B 8K 8 [B 97 S A M 10 e ) #F %2 (0],
B J7 #:4%,2022,45(3):123—129.

(51X £ %% 3047 B Af f 09 Bkt 5 R0 AT 3R [0, 4 8 2
1#%,2023,37(6):56—63.

EEE T

FIMEAE (1992—-), B i Gk,iL T 4 KiE A RF B, 5 72
FE . U

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 147



