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Abstract

With the advancement of plastic injection molding technology and the increasing diversity of
manufacturing demands, accelerating the mold development process and improving molding quality
have become key focuses in the industry. This study proposes an intelligent plastic mold design
assistance system that integrates database comparison with artificial intelligence models. The system
aims to support engineers in performing rapid analysis and molding parameter prediction during the
early stages of mold design, thereby enhancing design efficiency and improving production yield.
The system is composed of three core modules: Mold Design Discovery, Gate Design Discovery, and
Molding Window Explorer. During the mold design stage, the system analyzes the geometric features,
dimensions, and structure of the new project model and compares them with completed projects in
the historical database to identify the most relevant reference cases. Once the comparison is complete,
the system further integrates key information such as material properties, and mold parameters to
enhance the accuracy of the prediction model. For gate design, the system also utilizes model
comparison techniques to provide a list of gate designs from similar past cases, assisting users in
quickly identifying the most suitable gate type and position based on project requirements, thereby
improving design efficiency and accuracy. Regarding molding result prediction, the system trains Al
models based on the uploaded project files to establish corresponding physical field prediction models.
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Through a 3D Viewer platform, users can adjust molding parameters in real time and observe the
simulation results, significantly reducing the number of trial molds and the associated trial-and-error
costs. The integration of database knowledge and Al technologies proposed in this study provides
decision support in the early stages of mold development, demonstrating high practical application
potential and contributing to improved mold design efficiency and injection molding quality.

Keywords: smart manufacturing, injection molding, simulation analysis, artificial intelligence

1. %32

RIS R REE D gL é}%m?é#%ﬁtt’ PR A 5 LA F R
Pro gz - > TREEFINTE T F )g‘r«kig F AL SEAEEY o HP o FE 2t
ﬁﬁf%*lmiﬂ%ﬁmwﬁm#’ﬂ&?f R B 3$é%miéﬁﬂ~ﬂﬁ

X ARBEHG AT KA ,ga.,f 2% ;L;ﬁgi.g@x%rglixxip %3
ﬁk%fﬂﬁ+m%%w~, %@mﬁﬁﬁ:~,
ﬁp&%WFw%ﬂﬁﬁﬁﬁwﬁ"%%Qﬁiﬂ’@ﬁ %iPﬁﬁww?%LW°“
b bl ARG l’Fﬁ’FI P e e T A ﬁ e, ’&ii’ﬁ BT i v & EF,%'L 'gﬂl_ﬁ‘ﬁ}#
REEFIAIAAT G R B APk o - R WA 2 AR S A
4ﬂ®4’%ﬁ$%—’%ﬁ%?ﬁiﬁﬁ”i?

EF R AR R AR SR EEUN S RS2 AP E 5
ﬁ°@&VEK“%*bﬁuﬁiﬁﬁmﬁﬁﬁ?”@ié&%%ﬁﬁﬂﬁoﬁ41?%&
pEenEde > LR IRRTORAT o REE R PE L St 2 5 2 F A s3] ol
o

AR E R AET LR
Solution Lifecycle Management ) i %

g A Ay F 2T 5 Moldex3D iSLM (Intelligent
St B4 THEF AREL E 3

S
ARG B A LA ER R R P RIE R
e WA S AMAEREE AT 72 B iR o

2. FEHY
ARG 0 S L R FHIRARY Ao TRANMOT R & B A S N AL 0 0 AT
R  GEHEE wﬂ&”?%& FARR B R R DI A AT L Al
(Artificial Intelhgence) oA 2 .ﬁ S IR AH 2 ;ﬁ b E Y & e N k@
FOORIRRIK 3R 2 A Sk rﬁ LESHERE NG ﬁﬂ””?”’ﬁzj—ﬂ\ LR T W

>\.

ME@%mﬂﬁﬁPﬁ*éﬁwmi’*?i%;%i RN SRR R M
B AR EAL = a5 o AL HERGHR RE S G d SRR PR 5L
kA o o FIEERE T ORCATERE R VR F MR A EER P2 S AR
Moo fed E e ARV EEECFE > FIRA FEL 2 P

\:

?M‘%i‘*
v

zﬂ?l ‘l‘:r

S0 0 S A R R R K 2 #%w’: L AP E
SHEFE G AT F R F B EHE Asp R THEE S

e BTG o
G HEI DR B B R € AT E - PR AL £ s B

oS- A R TREY L HR R R REEE LS SR 5 S 2 ST



2025 FEE FRY A LI H A4 SABRLIERENE
¢ E R 114 £ 087 21 p(x) @

] o gt TERIEAZYE ~ 3 §F 4 47 P (Regression Analysis) > ZE % & 8 82 5 3] Sodic (dodd
VR g Sk R A AR ) B E MR o R bt ik 0 i

Aae Fradk & R 7 MG RATFRMR -

B R TR VREIRKRE BRI EFRRL A o T R ERT

FERAERIGS - R % A7 RHBIFREFEFREED WL A e UERNE AR

P o p R da it AAEHEN A o

22 vkt

EAET R e 0 Eo AR R S A Sk (Convolutional Neural Network,
CNN) [1] Hites AR ed AR o § @ % % 0 @ @ 501 > b sopicds 4p b0 B &
Frigdl > & ONN $H03) = @7,R 2 5 8 P AGE (7 5 K 5 55 358 5% dh o 3
Ra®fFd TG F R EY e B k2 Fhce £ - CNN & & B3 R i crsssa 4 o
d &% & ¥4 (Convolution) £ it (Pooling) # 1F¥ ¥ 7 BFF A T > 105 228w 3
B 2w & o afp iufe &k o BB D N E 2 adpin RApiRk o 2 RSV HERT o 4
MRV RELERRPE R RS HE ) SRR EPNAS ZF KT RO
FRAE O R R REIMETI TR FRPARL 5T o g
BT R IE R EAR O MU BFE LR e TG I R B K
%%’E’ RREFHOCHE A R BSOS T K (TR ARRE T AR
- AR FREL R a R TR

-l T R

23 HA1%%

AR EETER e 0 FiE > AT AR (Molding Window Advisor ) # i » & * ﬁ v p
% & Moldex3D & {7 CAE £ E:#E#nise TR e & q S8 iv5i8- H gL
BEADRAH om AEFAHERIEELE L AFEE A S (Neural Network, NN) [2]
PO AR F Rl R BN R TR AL B S A 2R & IR
ERla 4 2 BV A o WS E FER L (IR MR FBRFFE) BRI E (e
A MR SR R ) B SN B FIRAEY > MU RER DML T
LR NE RN AR RIS

PR S A £ D 3D HEAIRART o 7 o TR de S iRl e o i
PHE LN RS T AF RS TP RT3 S R o st B2 3
B F ORI BT PR > A G ot MBS e A A B RS EREH
Bikedy o SEH GRBEEHEOE > SALER S B W PR IE KD RS 5 AL iy
SRS ORI @R R F RO > TP e B0 g RE T AR
= B e o

3. RAEfEAL

BEIT R/ DR EH TR M & X 'F 32T 5 Moldex3D iSLM & -
Hirig = A 1A EH 4~ % i AlDiscovery #dp4L5 4 477 it - Mold Design Discovery ~
Gate Design Discovery ¥ = 4|4 % 4% % # it Molding Window Explorer o #* = % # it & B ¥
WHRERF AT REESAUFERIE BMERS 0 g b - FA B 2R SR
LEWA] 0 R R I A 2 s B o



2025 5 FRY A EHIH F L4 SARHLIERELG
¢ E R 114 £ 087 21 p(x) @

3.1 Mold Design Discovery
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Mold Design Discovery
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3.3 Molding Window Explorer
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