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Optimization of Conformal Channel for Injection Molding of Porous Barrier and Design of Mould Structure
Lin Quan, Liu Qinan, Lin Limin, Liu Lei, Wang Xianbao
(School of Mechanical and Electrical Engineering, Wuyi University, Wuyishan 354300, China)

Abstract : Since the traditional cooling channel design is limited by the mould structure and processing conditions, it often
leads to problems such as low cooling efficiency and poor molding quality. In order to solve the problems, taking the plastic parts of
porous barrier as an example, the mold flow analysis technology was used to optimize the design of cooling channels, and the influ-
ence of traditional conventional channel and conformal channel on the cooling of product molding was compared and analyzed. The
results show that, compared with the conventional channels, the ejection temperature time of conformal cooling channels is reduced
by 24% ,the molding cycle time is saved by 30.5%, the heat removal efficiency is increased by 23.8%,the product temperature distri-
bution uniformity is increased by 27.25%, and the effective maximum temperature is decreased by 10.15%, the effective minimum
temperature is decreased by 10.60%, and the overall warpage deformation of the product is decreased by 13.56%, the conformal
channels have a significant effect on improving the cooling effect. Finally, the structural design of the injection mould with one
mould and one cavity was carried out. To avoid the structure interference, a lateral core-pulling structure of "one inside and three
outside" combined with submarine gate was adopted, which effectively simplified the mould structure and made the processed
porous barrier with good quality. It is hoped to provide a reference for the design of injection moulds for similar products.

Keywords : porous barrier ; injection molding ; mold flow analysis ; conformal channel ; cooling optimization ; mould

design

HRNSHUK BT R 2RIk, SR NP, & JOK B B =S 18] A
FOE T B B L7 AR (BB ™ dh OB A, /0 DO XEREAT I, 38 A Z0 I (AT - 7
VAR NG 525 BN AR BT KB B TR AR ARIE A AN R BEE = HEST BN BRI K i
XFPe R AL S S A Z A BT E BEARRE TR ASHOLRRASHOR A i, B Ve N HORAE T BB A

EEWA: ME ARSI (61903288), MEEH HH T AR H (JAT190775)
BIEMEE WAL, BIHER, Bt WF5E 7 [0 A RS T2 S 5. CAD/CAE HAR
YR BHA: 2022-11-02
51 AR MO, XUICR , PRI, 55 . LIRS U BRI K B A SR 25 R T 0]. TREMRbR T, 2023, 51(2) : 84-90.
Lin Quan, Liu Qinan, Lin Limin, et al. Optimization of conformal channel for injection molding of porous barrier and design of mould struc-

ture[J]. Engineering Plastics Application,2023,51(2):84-90.



AL, 55 - Z AL TEST IR BT K B A M R S5H et 85

KBTS 20T bR, R SZ A5 S K B i TR
BT REG E 7™ ShAS B L BEAT RUUAR L™ (i B A7 AR A
(R, 7™ i SRRV H B 57 LT TR = i
S5k, R RIHAL R EH DL LRI
T4, 1 F Moldex3D B A AT B AR, L4
B 55 FLK I 55 BT 7K 6 X6 7 i O B 5, 4%
T JOZ B2 8 JVBOR AR A7 R K 45 )
R I T AR L A5 M T
1 BHEHIESH

1 h 22 FLIE M 38 12 = 4 45 ) B 37 2R e
B RIS R SR 78 mmx 120 mmx66 mm, -3
BEJELZ) R 2 mm, ZFLIRARAE A ES AR, BER A 3
TG TG W i e e e et 3 R s 5, ol 2R i A
ANHBE S SYR AL MR AEBLE . ST A
Wil L S — UK AL, Uk FLES A BE AN, 2
Gy RIS, A b A S SR e R
A A HAL, T E A A TR IE AL, LA
Je NN 25 53 A A B 22 W e R (i BB R A8 G
BB BE AL, Sy EBEHCR X, &l 1 b B i
B IBAFREMAER, A K 40 mm Y IESEAE, N
SR ERINAT S5, W 1 C SRR TR . ZfLER
MR IR A RHE FAR B 27 35 Rl TR IEIE- T -8
LIGIRRHABS) M B, -5 R PA-765 , b A5 EL IR
TE R 40~80 °C , JE HAR BEIL IB] hy 195~235 °C, 4 X}
B R MARIRE A 255 °C, TiH JREE 4 90 °C , B K BY
Y1777 0.3 MPa, fie KBTI 4 50 000 87", 5 1A%
FER 1.09 g/em’, UG AR EE R 215 °CHY, AR
0027 W/(m-K), FE#Ch 2 000 J/(kgK)

P BRSSO R
MIELT Z2 AL B AR 45 R 20 Al A0, B0 T 0 5%
SR IR AS THI URLAL SRR A0 BT B 2
AT 1) 2R N 1] 0 B 5 LA, 254575 TR IR Y
PR AR R A SR R R —

JEEAT SRy, AT BEIROIB 48 B fre KAk, th 2 o379
1 B R A M B N8 2 s o SRS R
TET R A TR J 3 SR FH — A Y, 98 2 P 2 i Bl A
g1 i R R R R T A A S A A

=775 ; TR ; TT—sh AL IV—381F; V—55—Mii e
V55— RHAE s VIS5 U VII—55 A4 S
2 SRR ES

2 REURERSGET

i 13 F FH Moldex3D s fE 58 5 & A A i B
gt 1] 2 B R SR A S R B e B R A Y
FHEIT A S A AR E RGeS R AS
AUASTE R B AR, 111 LAk X sk 2 0 9B 4 et
WEA A R R AR Ry, A R e DLk fL 7
B, WE RGN E TR . B IR 32 E
G EL AN 3.5 mm, HERE R 20, [FJE 73 it il EAR R
8 mm, HEJE VAR U 11 4R um B 420 1.5 mm, K % ok
5.0 mm, 18 A Moldex3D B AL H | 3145
B T 2S00 T AL ER R 80.0 °C, M5 4 il B
}235.0 °C, HSHIHE] K 0.6 s, FFRLIHE] K 5.0 s N
TR T LA A PR R B S AR e R R =
B A, RIS ] T BER A X SR B 0 2 1 3
T R 5 AR, Y SRR 4 LA e
10.0%, 15.0%, 30.0%, 40.0%, 50.0%, 60.0%, 70.0%,
80.0%, 90.0%, 100.0%, X} Ji7 () 4 1A i 2h 3 3R K
25.8%, 25.8%, 63.5%, 74.5%, 75.0%, 91.5%,
100.0%,59.6%,41.9%,22.3%.
3 RARGFEIEIT
3.1 EHRHEI

BRIV H 7K I R AR L TR s Al sl B L AL
LKW 3% S8 K B R 2 L R AR 2B 1 45
FIL T8 B s A Jey , ST RV H R G A RN 18] 3 B
TRe KSRGS T T2, 4 B Tk oy
FIR 5 19— 2% B s o 3 ¥4 40 [ 8%, 7K s AR 8 —
Wit 8 mm, AR Y514 45 1:3: 5 FL0) BE 17 /K % HE



86 AR

2023 4E, %5 51 4,55 2

F R K B AR < K r s R s 3 T S < ARAR
JK BRI R R BE A FOAE R 1:3:5, IRk B HIK &
B 10 000, 1K R 40 °C,

3 WK R G
3.2 MM KEZT

BT 7K [ 2 F i 7 % A o B 2 o s 4 R
AT CHREE IR I AR, 5 DL A ¥A H1 K I Y #HTE
ARA B G UIEAE, i T RO 145 18 L
A RO A (SLMY T2, B AFETESR
A, TN T3 F AR B AN T B ER kB T 3L
KESETIER T kAR B I 2R E IR,
MNP 2 Z2 FL IR A A L B R 25 44 43 A, i BB AR AT
O3 N E RS IPER 4y, SR A T R — AR e A
AU BCAY | A S B 28 0y, A1 THT A 48 ZN IR — i
TR, IBETE K B 5T 32 2% SR AR AU N
FT A SRS B AT A LA S8 N T v
) BRSO . 1 4 S Z LR AR B A
BETE K 7 58, 2R SRS NI A Z2 LI
BT R 23 () A S 1A BT 42 2K B, X5 4 sk T 1
e ARG B HIAN B S HOR & 5% M
IR HE—EL

P4 BT K A H R Geki
4 RRERSW
4.1 KT XA 2pat 8] a
ZALBRAR B I5 R ABS PA-765 , L TH H 1R
490 °C, BT Lh HAA 257 b J2 45 3 0 T AR T
90 °CHt , A BB AT /™ b 0, LABA DR T B 7™ it 5
JERE A AZ T T, kO PR IR I 76 T B e o
P ARG R . S AME IR R S T ke R
P A AN I 25 KK R A AR AR S, R

ST AR Y DA S 06 JoT 1, SO T 7 il AR 2%
5 B T 5 BT IO R BE A I 75 ff o ™ it i S
Qb SN R R ERIEZE AR KT S °C TR, N
TONREZYE N5y B Ak R vl P S O i S ] £ A
b, 78 E 1 Hp e B B8 18 1 8 1 98 1 d5e SRR AL B A5,
RO A A SAERNSH S, R
Moldex3D 1 AL 53 HT -

[E] 5 Ry 7 il v J2 U B Bt s ) A2 Akt 2, L
] Sa Sy i B K 3% P 2 TR B s TR] AR TR R 42 1B
5b S BT 7K b Hhc J2 U BE B S R AR At £k, B 8L S
AL, HORLK B R SR AR B A BT 5T 8.4 s
2.2 sART PR IR B2, 75 28.5 s i 79 05 I 2 2
/NTF 5 °C IR E AT LB TR H RS 5 BlTE 7K it rh 98 4
A FIB SR E /51T 6.5 s f19.5 s AR T AR5 1
MEEAE 19.8 s IR AU B 22 /N T 5 °C, ik 2 mT DU
BTG RS o R LR AT, AR 7K 66 25 31 m 0 30
(R TRIE D 24% , I iE— 208N i il 22 B A /N T
5 CCHYHE], AT A5 24 Wl 284 J] 91t 8] 30.5% , 3 28 Ji
PRI 2 Bt 7K I 1) A PR T RR B S K K B, B
K A T I ST AR

240 ¢
220
200 1

(()_)1807

160}

%140—

m 120

ST

80|

0 10 20 30 40 350 60
I Y ] /s
(a)
240, A
220 —— B,

0 10 20 30 40 50 60
YR FE SRS E) /s
(b)

a— UK B s bR B
IS 7= R R T A 2
4.2 REBIG XA #AS IR
Vo TR -5 7 i B B T K B NV AR
B R Ve HIR S AL B 22 R, RS R AR
s, BT LAE S M AR R AR mT LWL RS 7K i
REHERR B Z A6, ] DL T K 44 IX I Y s



AL, 55 - Z AL TEST IR BT K B A M R S5H et 87

TEIEN, VR H T R N, 2 HKAS AR BRSCR
TR 45 Q. Fom B il KA R, Q, F B
FE R T R S AT DL RS BRACR Sl
Q.=10./(0.+ Q,) 1% 100%, JH K Pt 338 13 4% 7K
BRI 23 L GRR)  Hh (R R I, 171
EA A

AL IR FI7KIR R 40 °C, /KR R
R 45 °C B LA R TR R R 80 °C, ¥ A1/K
UK 10 000, & 6a Ry 5 BILZK A4 L BRACR ML 43
Brat 2, 1 6b S Bl 7K i A 25 R RACR AR 3 70 B 446
Ao T Kl 6a FEl 6b HIRLHA HI T4 Al A, X
TR FAK AT R, e K BEAS BRI A 34.680% , 31
LK 8 % [ R 45.806% , bl 2% H 5.556; % T
BEIE K B8 AT Ry , SRR BE RS BR ARy 21.919% , 5
IK RS BRI R 60.176%, b ifE 254 2.579, i & L
BRI, N B E AR BR X, BEIE K W T
W2, UHR B A AR BRI = T
23.8%, WEE S T AN R EBEASCER . S
A EH ET 8 7K 6 A 2R EE AR A, 5 K B
2.17 °C, MK 8%k 1.23 °C , #836 JE 7K B iR FH /N T

AT A HIICR
ifAl=EOC

_——% =

(b)
a— W UK s b—RETR K B
e IKEAEEERER

3 °CHIbRE
4.3 KRBT XARMBE 0

H T — BRI J e 8 R rh AU s T
SRR Sy A B KA AR /IMEL, AR R 2550 7=
T00H Fsf 3 A A AN FA A, A — /N 43 DX iR
JEE A 235 R v A i R s /ML, PR B — AR SE
B EHEAE R bR IEAT A MK Moldex3D A5
T HTELE , $12 H R FHAR s BE R R A 7=
Y RN S ESTEES W e € T S = RN O NI RN
BIHRE, A SR BN WRIR 7 R I R G S8
B HE B, = A AL 5] . B 7a FIE 76 535
SRy HILAK 5 TS 7K S TO0 S A 7 T E A 4
T B L, A 1k 20 T0 S A 8] 98 4 308 B o A
o B 7ad G HE d K E/NGHES il anHE)7
95— G THE M 20.299% . HEF 45 B S HHE N
17.789% , LA I 284 5 Xof 1oy 22 0 25 424 2 2 , 28 Bl i
Qb AE— AN LA, A O T B BR A5, e dn
HE P58 — e B A B 82.215 °C HEIF 56
TG BT R AL R R 84.979 °C, LA A s (2
WA B GETHEAR /N, Sk O Z I B BT 43 A 1) X
37 LU AR /N FE B Z AT, BT DL LG AT

ST RE [o£] : 42 4R
0% 10% 208 30% 408  50% 608 0%  80%  90%  100%

101.568
98. 795
96.032
93.269
90.505
87. 742
84.979
82.215
79.452
76.689
73.925
71.162
68.399
65.635
62.872
60. 109

|o. 188%

|o.317%

| 0.564%

021

[ 78038
[ 128038
[ Jirmees
[ 20,2908
| — A
s
[Je.se0s

[ 0.929%
|o. 125%
|o.o18%
| 0. 269%

Range=60. 10877101. 558, Avz=51. 095, SD=5. 240e+000

(a)

BT RE (o] : 4P
0% 10% 20% 30% 40% 50% 60% 0% 80% 90% 100%

89.310
87.475
85.640
83.805
81.970
80.136
78.301
76. 466
74.631
72.796
70. 961
69.126
67.291
65. 456
63. 622
61.787

|0. o6s%

|o. 136%

[ o.837%

[ 3. 066%

[ 3. 7398
[Jesns
[ 76308
[ s.s19s
[ io.2ams
[ 117308

| I - Y
I— T R1
— N

[ 3.3328%

| 0.813%

Range=61. 7867789. 31, Avg=72. 3956, SD=5. 043+000
(b
a— UK % 5 b—REIE K i
F7 AR



88 AR

2023 4E, %5 51 4,55 2

U ARG 95% it 5 AR shFa g . TAFIR B 43 A AR
BHEBUE SCN F oy, HATEI7:00F
P = PyoXT, 4Py X Ty 4 oo P, xT, W
TI + T2 4 eeeees Tn
s P —— B I = v AT 25 4% IX R
FEGHE
T —XF N P, (A FRAE

M P 7a 45, 2 n = 81, H RILK A7 JR i =4
Vi I R 7 S5 I 95% LA b X, iy &1 7b AT A5
Mn = 10 0, B TE /K A ey ) 25 42T B vl il 2 7 5
B34 95% LA F X8

W57 H BRI T 7 S ) AR AR 4%
THEAE 3 R (D) AT RS P & F R EE A2 3
FEH M 12.04 5 8.76, L AT AT FE K AR LE H
BRI R A B 5 AR R T 27.25%, A AU
EREW TR T 10.15%, AU MRE W TR T
10.60% , il IE 7K 6 183 5 TR BE J3 A B B A 24
VERIRLE A B AR
4.4 KEETG XA 0w

AR TR S A SRy ST 7 B A A IR S R
Y51 575 (T EAR AR, IR AR A IR R A 7
A3 B AN [T 7= A A ™= it 5 DX 3 PR 2 B AR T
e L e I v S e e e B E D
FEAE AR AR 22 L A A e ke Pl
SR HX AT T R E 7 10 0 Z 5 AR T R I
A BRE 1) QP 8 T , e 1 PR OK A SR T =X
AR AT Es R IR 1T LUE 1, PiRK
FEIE XA Xl 1) 22 52 (H 0 0.054 mm, YAl Jy 7] 22
SH{E K 0.003 mm, X5 YA AS Tk 22 SN, £

AR S
[mm

8 BEIE KBS BRI AT B

x1 BABEAFRTEE mm
IKHEIE JENES Xl Yl ZHh
WK 0.752 0.429 0.385 0.606
FEFE K 3% 0.650 0.483 0.388 0.494

AR AR R HI 22 R TSR, oK BB
U FEAN S 7 A B S (R S, T Z Sl AR T 7 K %
TG MK, PIRIK IR A Z iy ) 22 8 0
0.112 mm, K F B JE K 6 5 3 i Al i R T
18.48% , MVAAS I 5 F R T 13.56%, %2 5 K /& b
TV 7K i ol 558 A7 V9 0 4k 3 A ) T = A A M 4 sk N, A
MR RLERHI 22 5 . 22 1 HBEU WA E
K BEAE AT 1) T SR RS b i e KARL, PR 4B
AL, TEREIE K AR FHR B4 i B 4 X 3 1Y)
TR AT AR AN 2 0.4 mm, £ A 77 i A T R ER Bl
TE KA FH T (A58 AR I B RS 2041 W& 8 IR
5 EBEELWILT

Z AL RSB B E5 W 9 PR, o — R —
i W AR 2 BEAE, Ry T AR IE AN N B3 A KR I, R
FHVEAR B8 11 P , 455 580 Jls o Sl A0S 11
BOEECE 13 AT 8 45 00 Bk 23 LA K Al 5 &
TN B, shHASEAL 11 5 2 g 13 12 i e Ay
R, S 2R W BT 8 LA SAEAT 29 T0 H Ak
RIF AR SRR 11 2 FLBRAR S F A

YT IR 2L 2 RINGERHE , R ] T ik
TIPS E A LR A= &AMl S AL

PR 0 R R Ak 0 JRE AL A , 76 Ik e R 91 =
N FE T ) AR TR AR, 5 W SRS JRE S S AR
33 RHIOHE JAE 6 RHTEAT 8 A5 1k A 32 L [ E 1 7 S
A AR AR, RO 3 6 R TEMERF 4 I,
LA SVEIR ShARHTAT 8 B 8 1 A8 it s
SHE S BB AT e s

AMIF S LR 32 T AL 1 A S )
T AL LA S8 3R 40, 9347 10 1 5 3 F LA F A
], 38 AT SRS 11 5 B 13 filf 28 T . 58
— AN 53 B SIS LA P 2 TR — i B v
55— BHTAE VIR R, 08 T ) 5 TRy [ TR L R
FHMZETUEAT I BB 0o 55 I A 43 7R il s LA
F &1 2 vy 5 A e VIL, 28 — RS AE VLA AL,
ot 2 1 9 s i B 23, 58 TR AE 21, R
A R0 T 1) 5 FAS T ) AN T L 1) A — {0 f
RF5.50, PR A AR 1 AT S A TR M 40 2, 2L
PAAT 24 AFEE 25 FUAT 26, #EE 27 AL B = RIAh
AArCATLA He ] 2 Hh ) [ T B Al ) B 1, LA
T 575 6 S R e T T TR R 522 4 () 0 2885 T A
B, [RVRESE A S A Sl S BN [ it

A F K B 43 501 R A ) LK R 2l
R B Bt T 7K S 0 X, i I K S R A AR 13



AL, 55 - Z AL TEST IR BT K B A M R S5H et 89

A-A
16 17 18 19 20

—
W

//
i

7
7))\ =i

Nnt

—
[\S]

—_
(=}

iy,

T/

)

36N\35 \34 \33\32

-

A

1 —ZIBE A ; 2—8dfe s 3—B AT 5 4—HEFFIEEN 5 S—H BIICIAE 5
ORI I 5 T—I81E 15 8—RERAT; 9—8hAR; 10—3hBiTEs;
N—BERLE; 12—ER S8, 13—Egi:; 14—54;
15—t 16, 19— AIRET; 17—E B 18— HE;
20—ERR AT ; 2155 BT 22— s 23— M
24— 2541 26—k 27— 28— 29—HEHT;
30— At s 31— ; 32— {51k A 5 33— M ; 34—FikkT;
35—HE T2 5 36—t T A
El9  MLH LA
o, BEIE K TR AE AR AL 11w, B A AR i s K
B 7K G v S i 3 3k 2 B, e AT B K i d g Ak ¥
T BRSO " RV R, LAB 1k 2K i e e AR L =
AR R0 AEE 4RI R . e, 2 S0 ERIE
B, — A — B (TR B8 1 FE B — N =4 B [ it
gk Ty =0, AR i e TR A5, 45 G TR K i
B =0, 0 TR 2 FL R AR BT B K, i TR

T T S R TR FE 3 v 4 ) i B R 0T ) =
S UL AT R AR R RCR 46 VA AR RN
I FEVERE ARG HIK BT 32 ) TR EL 2544 K
T, R R GEA BB O AL (1 A 5 50 5
BEE 3 308 FNRCRAR, 8 i AN A A (),
2 UL Z LR AR B R 41, F) ] Moldex3D 55 43
BT R B AR S5 R T R | R4 T B 7K % 15
TF, I FEB MRS BRI 5 BT K B8 6T 7
RIAHIR I B A I R 4538

(COFHEE T R, BETE K 3% e/ 3k 31 0 H
T 5 PR ST 1] 24% , 719 24 R S B[] 30.5% , 3 22t
D] 2 BT 7K J866 A A% S T AR kKT RK 8, BT
K A T I ST AR

Q)ZEMF 7K B S HOTT T AR Hw K
BETE 7K B RS BRACR AR 5 T 23.8%;

)RS S8 B0 , R HBEIE A A E R K
X TR A S R R T 27.25% , BETE K i
Xof Y5 5 TR AR B A A K R AT A5 PR A )
YEHT;

(4)FH EU K , R FH BB 7K v 20 AT il 33 74
SRS T B 13.56% , 77 i R 3R 0 X s 4 568
HAE I AN 0.4 mm;

(5) 7 FE TR Jis 1) i RILK i 5 S R0 A BT 7K
BEEC A, AR — N =40 2l e ) 1)l 78 e s &5
AR AL T B S5 RL ffn TR 2L R AR
LR, A RORE R

S U N iE | Y G S T E R A R s | |
AT RLERGE FRUE T T



90 TSR 2023 4F, 55 51 48,55 2 1]
S % X #k nology,2018.
(11 8. 35T 3D $TENAY T BRI 2 HIK B O A5+ B F A [9] ZEEas, 2% JAHH . HoG4E )8 3DITENE AR MBIk R [I].

[2]

[3]

(4]

(3]

[6]

(7]

[8]

FL[D]. 75 B« 75 B RHE A, 2020

Ma Yiheng . Research on the optimal design and application for the
conformal cooling channel of the injection mold based on 3D print-
ing[D]. Qingdao: Qingdao University of Science Technology,2020.

Marin F, de Miranda J R, de Souza A F. Study of the design of
cooling channels for polymers injection molds[J]. Polymer Engi-
neering and Science,2018,58(4):552-559.

Wei Zhihao, Wu Jiacai, Shi Nan, et al. Review of conformal
cooling system design and additive manufacturing for injection
molds[J]. Mathematical Biosciences and Engineering : MBE, 2020,

17(5):5 414-5 431.

HEA, T/NET, AL, % 56T 3D FTEN A SRR IE 1% 2K %
DEABETH[I]. BUREEAHIN T8, 2020, 32(4):48-51.

Dong Zhijia, Wang Xiaoxin, Guan Hang, et al. Optimization design
of conformal cooling system of injection mould based on 3D print-
ing[J]. Modern Plastics Processing and Applications, 2020, 32(4):
48-51.

RLLH, S X ke P TR A Y MBS 3D AT EDREIE /K
BT RIT R[] 90RL Tl 2022,50(1):99-102, 162.

Li Hongli, Ye Jun, Liu Zhian. Design and development of trial
production of 3D printing conformal waterway for injection mold
of long and narrow thin-walled parts[J]. China Plastics Industry,
2022,50(1):99-102,162.

TRAEME . IR R 2 fLREIE v H1KGE BT T B BT [D]. R«
PRRE,2016.

Xu Huapeng. Investigation on design and forming process of
lattice-structure conformal cooling channels in plastic injection
mould[D]. Chongqing : Chongqing University,2016.

AL, XKUF A . S D IR AT LA SRR A L AL SE e A KE
B[] P e BB (1A RR#R) , 2018, 27(1):27-33.

Lin Quan, Liu Ruilai. Optimizing Design of cooling water channel
for injection mould by gene genetic algorithm and mould-flow
analysis[J]. Journal of MUC ( Natural Sciences Edition), 2018, 27
(1):27-33.

XIFE BT 3D FTEN A PR HOCBEBORBE S [D]. A1 5 - I IE L
HiRK2=,2018.

Liu Lei. Research on key technology of rapid tooling based on 3D
printing[D]. Shijiazhuang: Hebei University of Science and Tech-

[10]

(1]

[12]

[13]

[14]

[15]

[16]

$9,2022,49(7):98-105.

Li Ruifeng, Li Ke, Zhou Weizhao. Research progress in laser metal

3D printing technology[J]. Adhesion,2022,49(7):98-105.
THE . T SRR v S0 KGE A2 5 PR AR [D]. 5D A B K
2,2017.
Wang Qian. Generating and optimizing of conformal cooling
channel in injection mold design[D]. Wuhan: Huazhong Univer-
sity of Science & Technology,2017.
T, kAR, VR B T e S 55 (M. [ R A
B APRRH B A FRA 2018,
Wang Maoling, Zhang Rongyu, Xu Jiaxiang. Theory and practice
of mold flow analysis[M]. [S.1.]: Kesheng Technology Co., Ltd.,
2018.
RUILRG MR, 2R 70, 45 3T Moldex3D 3 LK % 15 57 1K
BB S B B I SR 0], v e RO 24 (1 A4
FhR),2020,29(4):38—44.
Liu Qinan, Lin Quan, Li Junjie, et al. Influence of conventional
and conformal cooling design on injection molding quality based
on Moldex3D[J]. Journal of MUC (Natural Sciences Edition),
2020,29(4):38-44.
AL, R 4, B G . e T AR SRR I AL TE SR JI 7K B 1],
BRSNS, 2019,31(4):56-59.
Lin Quan, Chen Lijun, Huang Zhangpeng. Optimization of injec-
tion mold cooling water path based on variable method[J].
Modern Plastics Processing and Applications, 2019, 31(4):
56-59.
ERIN BRI, RV, AF 25T Mold flow (197 55 R FE T AR ot
FEIIAT[I]. RIESSE R4, 2022, 43(3):79-82.
Han Kunnan, Wang Dayong, Wang Yang, et al. Analysis of injec-
tion molding process of covering plate based on Mold flow[J].
Journal of Dalian Jiaotong University,2022,43(3):79-82.
Fu S J. Optimization of process parameters for injection molding
based on taguchi technique[J]. Advanced Materials Research,
2018,538(541):1 170-1 174.
Mukras S M S, Omar H M, Al-Mufadi F A. Experimental-based
multi-objective optimization of injection molding process param-
eters[J]. Arabian Journal for Science and Engineering,2019,44(9):
7 6537 665.



