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Research on Mold Design and Manufacturing Based on Digital Technology
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Abstract: As the cornerstone of modern industrial system, the technological evolution of molds has always been closely intertwined
with the upgrading of manufacturing industry. From manual carving in the steam age to standardized production in the electrical age,
mold technology has accumulated over a hundred years to form a complete disciplinary system. With the rise of emerging industries
such as smart terminals and new energy vehicles, product complexity is growing exponentially: the precision of the micro porous
structure of consumer electronics casings is approaching optical device standards, and the sealing surface roughness of power battery
cover plates is required to reach the nanometer level. The traditional mold development model is becoming increasingly inadequate in
addressing these challenges, with 70% of potential defects in the design phase needing to be exposed through physical trial molding,
resulting in resource waste and schedule delays. The development of new generation information technologies such as digital twins
and artificial intelligence provides a historic opportunity for the mold industry to break through physical limitations and reconstruct the
value chain. This study aims to systematically analyze the empowering mechanism of digital technology on the entire lifecycle of
molds, and construct a complete technical framework covering design optimization, manufacturing upgrading and quality control.
Keywords: digital design of molds; intelligent manufacturing; additive manufacturing; CAE simulation; digital twins

SRR G ML IE 20 P LUK A B RO A% 0 12 DY R T
i, AEEAT b T s X AR B 7 T i MR A
ML i SRR ST, B RLS T Z A0S K
TUHARD A Je o A Tl 4. 0 MR R R )
B9 B R AT, T 4 AT BT BN R A ST P R By
et TR SR A BRI BN 8 IKFE A 2 IR,
SRR, W55 8 0 A S 58 e P T4
H ARSI HLAH & B4 AT RLSE R G50 b n T,
RN TS R EAE 1w K. RIE (R
R ) IR A BAT BT AR T B 2R, K% 0
i ] I FRORS A5 R B AR P 2, SN BT BRI )
ST .

1 g

11 EETIAESE L PRIERE

B BN AV P AR L AR, FORS TR EL U E
2 i DD BESE L5 R AR RE Ik o FERIT SRS T

68

BT ARG R RS B 7 A 2 £ 2 wom, B ORES R T
BRI « HUEHURSI, 57 B Ak e R R A
FLERTRIEEOR, AR RE R 1700°C . B4 5
ROE R A ZORIGET R BRI 0. 0Tmm,  AH2 T A E
KRB 1/8, X I 7 SRAES) AL HL 125 ) A 5
ZUIRETT MR, SR 3G TR0 P2 F B B EOR B
(2030 St iliG AR BRI TSI

1.2 G ERIIT S HER FRE

PG5 T 25 S A 24 A TR I 258 28 65 A P e = 2 on
LA AE DT ER AR By 7 R ) R R, T BB T
fZi 0. 05mm; HLKAEI TG A SRR, A HiAE
M R T L1 2 BB o O A, AR
AT TR I, A 58T I 1 2 ffs 3% 1 7 B 1
MRS, AL A TR RE e S EU™ i WA . X
SRR SR LA A 577 i B R M LR BB PR
) 240 e e A

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



TRl A - 2025 553% 54
Engineering Construction Technology.2025,3(4)

@" VISER

1.3 HFURAMNERFUHTEEX

Hp T T A TR R AN HT A &R - 7R,
1K R 411 3DEXPERIENCE “F- & SEILES R R i, £/
IR 1T 6 1 KBk AT 4R s =, A T iE AR Euk
> T0%; (RGN, ERER TruLaser Cell 7030 ¥
N TR G, 38 $ 20 A AR AR B S D A BE 4+
2 40.8um; fEMRSS I, SRR L @i HUREHE =
i M, SEEERE RN T8 A A . X R AL E
¥, AFAE R T R A AL 3% ) IR 284 i [R] e A= )3
i &5

2 BRAEGIT5HIEEMEIE

2.1 RESE ARG

HEEAE R T BB A% 0 35 2%, Foar Bk R 5 2500
AiF B R 2 AR A T 42 B 7 n] 4 AR AR
Y SRR AL P K R R R L Ve i VR SRR R
BEAGE, BRI, FLrh R SRR A MR A I
d A T3 AL BORE SRR DA SRR, IR
Yo7 S A o B AR TR TR R R S ey
FERL, B, B RS TSR R, AR [
FFOR BIRZENT SR F AR TE HAR, 85T 128 /MR
28 s SR G R T T B o Gtk i R AR ) R 3N 2 A A
WAUSAE, & LRTR I 64 A B g B A gk =X
WAL, HIR 0. 15mm (W FRFEE IR BUEE . TR
WEERERSHR RS, AT RS E IR
LS R, TR = O I R R i B AR A o A
0. 1%L o IXEZERJBHTATL T B &1 5P RN AR 22
IR RS

2.2 REERFAIRR

G R IEE” vt TS IR [ 2 1 %
1%, HNTEGRFETE R BRI kb 2 85 ot i pr Bk
oKL ER, ZFE LGB AKX
misinterpretation SELAIR T 5 & LHFAY 18%. I LFR
TR 5 N BRI, B HURAT SR e, T
0 R i 5 R ) L B A 1 0 R e 2
0. 05mm. LT BLSA I A R R i, SRR AR
M RRE, ERTRES T0%H G TH R ERBIA T 2
72, HAMEIE AR WG R 3 5. FR &AW Zm
FIRCRIR, HARE TR R, HIME5%EHY
A 30% ] F A NP R I L2000 . XA AT R
M DL R VREAT I 24 DN AR R ER, o™
Mb R = B REAS

2.3 BFUHAMNEEF LWL ZIE

THE 15 500 B 1 R EC AR T B 5 B
Ffl. ESENRAFERTHAERIT I, @i
Johnson—Cook A< #4454 784 K% #ff 1 18 4 J& 2B M Vi 3047 N
ANSYS BRAH b 00 o e 5] 5 A 1) iR 22 /N T 5% o TH B A

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

J15H ) VOF TP S & MIE R AT A, Moldflow
o SR G A ) T A 260k 92%. RN BRI Y
AREPEVE, AR SIMP S {E AR SEIUATRHR AL 0 A, KA
TREE RS B ARG U 19%TT AR o B
TCIRAERY AR G A5 BB o S EUORL I 20 AT AL, 2 ] e
BEAA 2> T 38 2 3 A A U 5 B L 2 ok 2 R 3 ST MR R T
25%. IXLCELIRTRAEIIE T B IISIEMRI A R, LA
FF I N Bl s 1) TR SR B

2.4 FFURRGITIRIBIRE

SR AR S R A S 4 R BEBR B, Pro/E
A I S TR A o o A 18 FH SR B2 T 40% 0 JE T AR
VPR MR AR Y B B0 TR0 U 25 Dy Rl AT 1 2 B
= AL 0 AR R R PR B 213 T LART 20 SRER I o 1
NETHVER R 2 B AR Ak 23 8], A% 77 H s B FHZASE R 4 2 0
TEIBURE L PR 72 I R AR T 35%. R FBE 2 ) IR 50 AR e =X 1
T RIAE SRS R, BRAFIE Generative Design N
PRI R BIMUAS SO IEEE, TE 2 58 R T SEIE 41%%%
Ak B AR AR RALE N 2 V) EE R A SRR S,
ANSYS Twin Builder MJEFIEFHBASIRAHA, 7
W 2000 WAEIAJG I #GE 55 Ray R Bk AR . IX L BRI
HEBBLEL BT A LA A ) 5 BB A1) 3 BRI

3 HFURE TR A

3.1 CAD I AREREZITHHINA

SHESHAL CAD HARMNR SUE T A g g i 4k,
TE I R AR | B DR T R 1 S5 T e SR I A TR RE 2K
T IR R RGN CATIA BAHER B A AT &
o, SRF il SR AT R, AE A S TP A B
0.001mm 2%, WERTFEHIMFE. U117 NX FED
EEHA RV AR TN S A, RV AR N
AR BB A 409%™ RO E B B R
PTC Creo [ZRMEEALTIAE AT PR IR 0. Tmm [A]FE (44T
BEFAG ), A2 5G IBAE & MG SR B R . B EAR
THEAL 2 () R B AR KR AR T 243, W RN T R i
IR S E RS, TR 30 23 Bh N 58 B AT A AR 40
1 56 BB T

3.2 CAE fAEM bR

Z VLR A B AR B T R R 50 T
Bt, ANSYS Workbench V& £ RUE5 - AR #h & 7 B s
B, BIh TN KR R A PGP ATIR S o ERE R — Ak
IEFERE BT R, 85T MagmaSoft #HARLL 6800 M
I TR ENAT N, i T B HSR R G R, 84
FUBR AR AR A 0.3% AN . XK & B Bk A,
MoldfTow FRIXUHT 5 oA A E v FOM AL L 23— B ) 325 o
R, FEFCEYE R A B B, 858 AR AR
FEHILE N /10 PR LA o [BISFAME G B AR K IR ST UE
BOKEE, AutoForm [MHEE MY EIE AT D E A2 4t

69



6" VISER

TR TR - 2025 #53%: 543
Engineering Construction Technology.2025,3(4)

0. 12mm 2% [ml3ME T 5, 9800 e 3T LRl TAE & 75%.

3.3 ETF Al (BRIt AE

REE 7 S BORIEAE BB R B E =X, AR lnt i 4%
(GAN) fEBETEYA H/KIE Bt R Bt s K A& Jy . 48 )
HL B AIE R () AT BETH R GE, 38 I 25 10 75 41007 52 1 5
H 304 Bl 2 + 1 CIRAE R T K 7 &, Wik 3R
2T 5 fif. N 2012 SERS IR IR IMEILELTL, 44
LI KA N2 LR B 54, SRR R A A
A J5 Uk = 32%I0 WA CRAFAAR o 1R EISBOR SEIL s T
LB FAITE, IR R R 287 X
THRU], 7200 B BT A B BT KU 5, At
FEAR AR 90% . 51k ) SR AR B EL AR AN AT B AT 90
A 5 T R H A Re dR AN ZR Gl it 43 T A RE AR | i T TR
23 NYEREHE, AN HERRZRIE 95%.

3.4 HETESHREREIGIT

kG B = e S A EOR B R B S B AR
JIE, GOM AT ATOS Ye2:ll & RSHL A PolyWorks K
A, ATSEEL 0. 008mm A FE R Ee I it L e~ fb B g . £
TWIMG R A, Jells = 4E /) EinScan-Pro W& I 2 ZI#
A ISR, R SUMIE R ik 98% LA b P JF A+
ARIEB IR, BEREHEN SLA St B #& il £
18 /NP 10 1 AR, F5 Bh/NISYR 4E SE AR T T4
F M LRI . &8 3D $T ERAR S 4% G TR 1,
BRI DX O G A TR 5% 1 3 ) T 74 2V BB A, K72 4]
BRFETE 40%, BRI A HAGEH 30%. BUF AR A BOR SEEL R
SERbE R, W TR BRI Simulate BEE X EL IR
55 CAD 1, Bk R E xR, i
HURKSHEREE .

4 HFUEEFIERAKR

4.1 CAM 53T T A

A hn TR I B Re g A2 mORE FE R kBN, S
BT R L )3 A BOK 4% i . OPEN MIND [) Hypermi 11 %
PR LI T1 A S, AR 28 R S B
T, Al 32 KA R T AR R R ZE 44 I 7E £0. 005mm
PAPY o FACEFALIAR I D200Z F il fim T2 A o fic 4% 5 B BT 410 1)
REL, ATEIN LIRS BRI CR4F 0. 8 wm (R THIRLREE —
k. RN TAR, GF N T RIBOCSORE R REAE
T EL SR Z 08 0. 02mm BRIITIES FIRES1], 16 2 345 N L
JER TR HIEN I TR ARRBAES R, S
Smooth il RGuid ik S R M UIEI F1ish, B3l
YRR, (FRE A SRR T R 3 £ TR
FARSLI MR, FHIBAN REVO FARAR I R ALK
TENN Ay P, AT 7RI T e o 5 e 2R s R~ 1) SE Bl
5 RME .

4.2 HEHHIERAR

& JBIE M HE R ARM RSO TR AR Ra ki

70

3o EOS [ DX O A 15026 3 H P 35025 R e B T 7K i
HIE R, (A HISCRSE T 40%. GE Wi 2SR BT IA
R AR A IR R, B 20 MESR IS
PEREER, THEAE IR 1100°C. B A PRI )i 47
3, Markforged M SREF 4G s B AR AT 7E J&é B A4 b ik
NBRA4E, HE R R s RN RSB A . K
JOSFREE & T, Sciaky FIHT HGE MU BA AE LA
Tkg/h MIEEEMEIRER A &, I8 WA « BT An HEAR
filig 12 KK AR SR 4. TR G HlIE HOR Bl & 1
VAL A%, DMG MORI f¥) LASERTEC 3D 4% vl 7€ LAty
B b E T O TE , SO R AR ) P
5hneatb.

4.3 BEetlERFEN

R B ) P A X S A B R HER, ]
¥ Teamcenter RGK BT L2 &z [,
KAZRIMEB L) B Ja AR B A A i B4 4 35% . 4 R
Gk RGIRTHY RN B, B NLEs AT Kk A BN
REIL PR, 38T RFID AR AIEARSEIL 2000 FiA4E ) H 247 HL
ek . B B A G SRR, W
(1) Q-DAS FRGuHs = A b AS I ES s e 157 28 0 T4 4%, (AL
SR TC A TR R E B E 0..003mm. [ 3E N A PR EE RS
A VERI L, AR FIELD £ 4835 S22 Hr LR
A, BR300 WA TAER T, WALEERHE
T 28%. R R SR v {5 B e, @ PLEE Y
TruTops Trace A4 )R H B AF 4 ME— B0 S I,
SRR 380 1 i 1 4 2 i BB I

4.4 HFFE 5L EERA

A5 8 A ol i 22 i S Rl G S K T RS
ANSYS Twin Builder HJEEII#IIREGZRAREAL, AT TG0
JEFEIELE 2000 RAGHE 5 B #GE 57 RAY R At . SR i
P HAR ORI TR 1, BT PE A K2 K (08 e 32 il &
gt, I IRBNITE > T AT 48 /N TR A A 2 XU
MR B, 35 ) SmartPanel Z 400 I
Rt ZeA8 4, HARAEE 7] FEEHUIRES o BRIl sih R
FE 4y 7, 3 HoloLens 2 5 PTC Vuforia 454,
FRFHAN RS JAE AP e A b i | Ak
RGN Rt , =3 HMLA Maisart AT @504+
T TR, BERAGRILEHI S S, fRE
20: 1 FIAHIFLIN TR T 40% . 1ALt AR SE T mi v
TREE, A AR TwinCAT FRGUAEALIAR T il 25 iy 52 I Ah B A J
PEE, R R RS 5 R G IR 45 & 50ms o

5 £5iE

ARG R T T AAE AR AR I8 1) 8
12: CAD/CAE 1T & FIE A I8, fFRIR Tk JE
HHARRT A0%LA E MG BOR AR ARG v RO,
HES) R R I KR s BT 2R A 5 I I S R ) 4

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



TRl A - 2025 553% 54
Engineering Construction Technology.2025,3(4)

6” VISER

FIAI 2, SEPUBEE AR BEIRAS I SER AR Ak o el hr— 14
R SRR T B R S B 11, #4710
AN FAEEREA N — I SR S, AT SZ T R
Fitto KRR, BEFE B HHE G 9807 RS R . AL 1 g
NHUERE], A A AKE ) 5 3& B A 7 ) R
(&% 3]

(18R, B F B AL EHE R 5 & a5 A
[J]. AR#EHE AL % %,2021,57(6):31-32.

(2] F#fh. F B AL FUR 5 R ES A %K [I].

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

AR EH ARG EE,2022,58(7): 176-179.

[BlE &=, HFMF AL EAEE R 5 HE & o A
[J]. % &8 % 51 R, 2024, 41 (1) : 166-167.

(4] E M= B F U AL EHEE R 5 F & w A [T].
it 5o £, 2024 (8) : 44-46.

(Bl &, 5 R0, IRER. FE A ARH R S A [T].
#2024, 24 (2) : 39-41.

e/ 29 (1984.10—), HHl: B
MRAME: FERAEELRIT 54, B

) #}j—]—: $$%9
RIERFR: HF U

71



