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Design of injection mould for liquid collector with mould plate-driven automatic thread unscrewing
XIE Xiaoneng, CHEN Xiaoyong, JIN Wenbing
(College of Intelligent Manufacturing, Hangzhou Polytechnic, Hangzhou 311402, China)

Abstract : Considering the structural characteristics of the liquid collector plastic part containing trapezoidal double-start inter-
nal thread with large-pitch, an injection mould with hot-runner for the liquid collector was designed, featuring a mould plate-driven
automatic thread unscrewing mechanism. To enhance the anti-rotation capability of the plastic part during internal thread core pull-
ing, 48 arc-shaped straight knurl structures and four reinforcing ribs with trapezoidal cross-sections were added along the circumfer-
ence of the part. The internal thread core-pulling mechanism utilizes the mould opening force to drive the movement of a gear shaft,
which in turn rotates a round nut and transmits the rotation to the gear, thereby achieving the unscrewing of the internal thread core
and the fixed mould core insert. Precision positioning components and elastic pressing components, along with a venting device,
were added at the end of the internal thread core to ensure close contact between the internal thread core, the fixed mould core insert,
and the surface of the plastic part, effectively improving the molding quality of the part and the reliability of internal thread unscrew-
ing. Based on the molding properties of medical-grade transparent polycarbonate and the high surface quality requirements for medi-
cal device accessories, a gating system combining a hot runner with a cold runner was adopted, featuring two-hot nozzle and eight-
cavity and being equipped with submarine gate, and its feasibility was verified using Moldflow 2026 software to ensure the molding
quality of product and shorten the development cycle. Additionally, four sets of distance-limited parting mechanisms were installed
to gradually separate the moving mould part, part of the fixed mould structure, and the hot-runner system components before the
core pulling of the internal thread core, ensuring smooth and efficient unscrewing of the internal thread core and fixed mould core
insert. Production practice shows that the mould has a compact structure, reliable action, and stable product quality.

Keywords : mould plate-driven ; automatic thread unscrewing ; hot runner ; injection mould ; mould design
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Fig. 6 Fixed mould core insert and internal thread core



AR, 55 UK S A 2 RSy 82 s AR - Bt 149

SALT 5% RORIEM AR B, 7R FL R mi 43l
BT T IR Z548 3 FIl S 6. BLAbh, INIRECRLE iR
WA WREL 4 S50 5, 3 B2 A 2 (v A
s AT R
232 LA WA BT

oA A s AN a2 R a1 M R AN E
GO 2 A RN DO 4 B B 15 e 4 A , T R Sl 14 e 4
{5 P PUBRECRIS A . TR AR S sty
SR Bt AR LA 0 R R A B, 20 (R RR e
i 1 5 48 15 BB B sh % ik 45 P IR GORIN L1, S B
FE BT USR5 P MRS RSB R e B

&1 7 by o4 P RSO IS AL, B — 3R 3
Vi 50 2R AN AL P SR SRS LA (AU R
— N IRECRLIN L) . TS AR Y N B TR 15
A B85 mm, %456, H0 0 84 mm.,

1—Drive gear assembly; 2—Internal thread core assembly
7 SIS L LR

Fig. 7 Single internal thread core pulling mechanism

8 kst de . [l 8a Al {451,
BEAT 1.9 12 48 2 1 11 55605l 3 Atk 4 Fn 7 15
55 IR EE 6 145 5l [ A 8 Lt e il 5 10 44
Mo FRIREE 6 HEEAEVTReHN 3 I, il R SOR T
Bt [RIBREE 6 515 50 3 44 IR BE 22 4 ), ik
SR ] A TERIR R 6 1A FE S B — A ER:

% 8b k H sl MRSy BRI . U5 S S B G e
T E MR 7 B RS — e B SORMR 3 I, HEeR s,
ARl . YA ELYR A B T TR, 15 %8 %l S B
O T IR 2 RN — B SOR M 3 — AR Bl . It
B, B 11 [ e s vh VA B Bl BRI L BS
Bl 50 7 36 B84 P9 RS0 VT RIE ) 7 AR e
B, TR, BREE 6 fERIR I SR T R AER S, W 8
[ F I 5 8 e , dE Mz sh G i 45 14 f
9, DK Bl PN HR SRR 10 ek , S N BRSO Y A 3
JAE

K19 Sy NSRS RS, ph e AN R 11

p 23

1,9, 12—Screw; 2, 11—Washer; 3—Gear shaft; 4, 7—Bearing; 5—Gear;

6—Round nut; 8—Gear shaft clamping plate; 10—Gear shaft end cover
(a) Assembly structure drawing

&i =} !“3/
l‘e N
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mould support plate; 4—Bearing; 5—Gear shaft; 6—Round nut; 7—Gear
shaft clamping plate; 8, 9—Gear; 10—Internal thread core; 11—Plastic part
(b) Drawing of automatic thread unscrewing
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Fig. 8 Drive gear assembly

1—Spring; 2—Internal thread core end cover; 3—Screw; 4—Set screw;
5, 9—Sliding bearing; 6, 8—Rolling bearing; 7—Gear; 10—Plastic part;

11—Fixed mould core insert; 12—Internal thread core
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1—Moving mould clamping plate; 2—Upper guide pillar; 3—Moving mould support plate; 4—Moving mould plate; 5—First fixed mould plate;
6—Upper guide bushing; 7—Second fixed mould plate; 8—First fixed mould support plate; 9—Second fixed mould support plate; 10—Hot runner fixed
plate; 11—Fixed mould clamping plate; 12—Valve pin; 13—Cylinder cover; 14—Hot runner plate; 15—Locating ring; 16—Sprue bushing;
17,22, 34, 35, 52, 55, 60, 63—Screw; 18—Insulation spacer; 19—Hot runner insert; 20—Nozzle; 21—Nozzle sleeve; 23—Limit bolt; 24—Connection
box; 25—Inner runner insert; 26—Outer runner insert; 27—Sprue puller insert; 28—Sprue puller insert retaining plate; 29—Sprue puller; 30—Ejector
pillar; 31—Sprue puller fixed plate; 32—Lower guide pillar; 33—Lower guide bushing; 36—Fixed mould insert; 37—Internal thread core; 38—Gear;
39—Fixed mould core insert; 40, 62—Spring; 41—Internal thread core end cover; 42—Locking block; 43—Set screw; 44, 57—Bearing;

45, 46, 58—Limit screw; 47—First core insert; 48—Second core insert; 49—Runner cold slug; 50—Plastic part; 51—Water baffle; 53—Gear shaft
clamp plate; 54—Gear shaft end cover; 56—Round nut; 59—Gear shaft; 61—Moving mould insert; 64—Precision positioning pin assembly
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Fig. 10 Mould assembly drawing
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MG 8 Ja SR BT AR W s P e T A H AR R

AR
(Bt AR IK Bl F Bl AR S 4R W A A
AR o Ry — B\ B A v A T
He i i WA B 3 P SR SO LA | >R A A IR
AR GBS A W E B R ST, 8 e
IR Az SR R A M s ]
5L B ERRE
G)BIFT T T P BRSCHE 20 A B A 0
PERSEH o TEPI B R T BOE HECR L THRR T
AR BB A S 7 A2 o e AR R RS S
Ui B3 1A il 1 G A 67 5 P LA, DRUE Y | S
Fe RS i A ik AR AR E R AL . BB DU AL E O3
RUALAE , A R B A PO o3 BT o 76 IR
RS , 3B 20 73 B To T BB AT, i /D BB A it A5
B3 R TH A B
AHEAIE T RIERGER AT BE T PR
JiE R IE 45 5 B MR B R RS, IR E
CAE M iE LAl A7 . IRGURIER G, BE
FEo3 PRI T 37 W] PC SRR Y B o 6, SR
TR B O S B R L S 1T AR
L
(1] #0504 6T A Sh BRI 48 35 U0k & KO 36 3L
OB TTI]. AR N, 2023,51(10):113-117, 131.
WANG Jing, LIU Xuemin,GU Haiyang. Design of dual color injec-
tion mould for uncovering shampoo bottle caps based on automatic

thread removal[J]. Engineering Plastics Application, 2023, 51(10):
113-117,131.



152 T REEALI 2026 4,55 54 3,55 5 1]

[2] oRAEL,BRSE, #EE0AK, A5 S B SRS R 18 S ALY R H [10]  Axfh, Blids e . o AALIE 1 28 1 5 58 A BRSO B AL B T B A5
BT[] R E YR, 2023,37(6):117-122. B[], 38k, 2025, 54(4):145-150, 181.

RONG Xing, CHEN Yao, CAI Bulin, et al. Design of synchronous YU Wei, LU Tingji. Design of loss prevention internal thread core
motion mechanism and mold for slide block and automatic thread pulling mechanism and injection mould for UAV keel plastic parts
demolding[J]. China Plastics,2023,37(6):117-122. [J]. Plastics,2025,54(4):145-150, 181.

[3] WRMEUH, S AL, SRAMR . S 22 1) UF-filots S 1 Sl AL SR L [11] 55 . B0 2 0K S XUFL P BREORL S B LA 1 28 B BB (],
FLE]. TSR T, 2026, 54(2):138-146. TRREERDY L2020, 48(5):98-102.

CHEN Yazhou, RONG Xing, CAI Bulin. Design of injection YUE Qiang. Injection mould design with double hole internal
mould with nested multi-directional sequential core pulling and thread core demoulding mechanism driven by single rack[J]. Engi-
automatic thread-unscrewing[J]. Engineering Plastics Application, neering Plastics Application,2020,48(5):98-102.

2026, 54(2):138-146. [12] ZEHERK, SRS R T CAE HOR MR SN B R i 0] 28

[4] skz, AR, L, 4 VR KA Sk TR R B 0], AR ,2025,53(10):167-172.
2023,52(5):74-78. LI Hailin, ZHANG Chengjie. Injection mold design of plastic
ZHANG Yun, XIONG lJianwu, XIA Kai, et al. Design of injection brackets based on CAE technology[J]. Plastics Science and Tech-
mold for automobile vent pipe joint[J]. Plastics,2023,52(5):74-78. nology,2025,53(10):167-172.

[5] BR&IEs . PYUREUHTE A BEIUR A IR R B )], TR [13]  9sik, sKAES B R IRV M A 2 O B e B VM AE (1],
BRI, 2022, 50(3):106-112. i [E Ik, 2026,40(2):114-118.

CHEN lJianling. Design of flip structure injection mould with hot FEI Qiang, ZHANG Weihe. Design of large, thin-walled injection
runner system and thread automatically demoulding mechanism for molds for glove compartment cover of new energy vehicles[J].
inner-thread bottle-cap[J]. Engineering Plastics Application, 2022, China Plastics,2026,40(2):114-118.

50(3):106-112. [14] JEHLAT . BT CAE HAR M B2 FHIS R TFAR TR 80 8 O R AR 5

[6] 2=, B0, 2R, 55 N AR EHS W IR R B T ) CAE () [D]. AL R STUR A, 2023:38.

FL[)). TARSERLN L 2024, 52(1):95-101. ZHOU Dianhang. Research on key technology of injection
LI Bo, LUO Shanming, LI Yi, et al. Injection mold design of inner molding of medical chip handle based on CAE technology[D].
tooth water pipe joint and CAE simulation[J]. Engineering Plastics Hefei: Anhui Jianzhu University,2023:38.

Application, 2024,52(1):95-101. [15] CHEN H M, MIAO C W, LIN G Y, et al. Design and optimiza-

[7] A B AR 2unfaod ARSI T[] B Tl , 2023, tion of the injection mold for rubber stators in oil production
49(2):44-47. single-screw pumps[J]. Polymers, 2025, 17(4). DOI: 10.3390/
PENG Shiyan. Design of injection mould for stable support in polym17040503.
mobile intelligent terminal[J]. Die & Mould Industry, 2023, 49(2): [16] Zsmite, E 3k, & BT . Moldflow B3 20 T LAl B RE [M]. Jb &t
44-47. L Toll A, 2023.

[8] VEHER, M EA, RN, 4% . PIIRSCEE K A e B AR AR LI Lihua, WANG Jin, GUAN Dianzhu. Fundamental course of
BB, TARARLN L 2021, 49(3):85-90. Moldflow analysis[M]. Beijing: Publishing House of Electronics
WANG Jianwu, XIAO Guohua, ZHANG Lijing, et al. Design of Industry,2023.
improved non-standard three-plate mould with high-yield and long- [17]1 WvESE, B EAE 3 B ZE B i & v 1 S B Ak 1310,
life for internal thread cover[J]. Engineering Plastics Application, FRE T, 2025,51(12):33-40.
2021,49(3):85-90. LI Weiding, XIAO Guohua, XU Sheng. Optimization design of

[9] EARAE, I EAE, /088 BiE 5545 IR SCFL YA (4 2 b S R B injection mould for modified filter box cover of ambulance[J]. Die
TR TI]. TARSE L2023, 51(3):94-100. & Mould Industry,2025,51(12):33-40.

WANG Genhua, XIAO Guohua, YANG Shaozeng. Design of [18] XUER Wi /5o A shik Az r= 4 il i 8 A EL A 31 [].

universal hot runner mold for bowl cap with internal thread hole
based on multiple plastics materials[J]. Engineering Plastics Appli-

cation, 2023,51(3):94-100.

K}, 2026,55(1):172-178.
LIU Huijun. Design of injection mould for automation production

control of logistics sorter shell[J]. Plastics,2026,55(1):172—-178.



