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Design of injection mould with nested multi-directional sequential core pulling and automatic thread-unscrewing
CHEN Yazhou', RONG Xing', CAI Bulin®
(1. College of Marine Equipment and Mechanical Engineering, Jimei University, Xiamen 361021, China;
2. Xiamen Bulin Technology Co., Ltd., Xiamen 361100, China)

Abstract : The internal design of a plastic connector features a structure with three sets of vertically intersecting through holes.
On one end face of the plastic part, there are two through holes and two blind holes oriented in the same direction, which are set at a
certain angle to another through hole. To address this, a compound core-pulling mechanism with nesting in two directions was
designed to solve the problems of limited space, restricted core-pulling movement, and mutual interference of mechanisms. The
accurate sequential control of the two sets of core-pulling mechanisms was achieved using an angled guide pillar and an angular cam
respectively. On another vertical end face of the part, there are three through holes oriented in the same direction: one is a stepped
hole, and the other two with Rc1/8-LH pipe threads. For these, a hydraulically motor-driven automatic thread-unscrewing mecha-
nism was designed. During the rotation of the threaded core and the sprue puller, to prevent the mating surfaces between them and
their supporting components from wearing out due to friction, a first mould opening distance of 1 mm was designed between the
moving plate and the ejection mechanism retainer plate. This ensured that when the thread unscrewing started, the threaded core and
the sprue puller could quickly retreat 1 mm and separate from the mating surfaces of the supporting components. The second mould
opening distance of 7 mm between the fixed plate and the moving plate was served to release the limited opening-closing device,

allowing the ejection mechanism retainer plate to become movable. The clamping force of the plastic part on the stepped core acted
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in the opposite direction to the thread-unscrewing force. To prevent part damage during unscrewing, a third mould opening distance

of 6 mm was designed between the ejection mechanism retainer plate and the moving plate backing plate, enabling the stepped core

fixed to the backing plate to detach from the plastic part. The fourth mould opening stage involved continued opening between the

fixed plate and the moving plate, driving the compound core-pulling mechanism to complete the core withdrawal until mould open-

ing was finished. To ensure the implementation of all mould functions, a purely mechanically controlled 4-stage and 3-position

mould opening sequence was designed, offering low manufacturing cost, simple and convenient installation and debugging. The

material of the plastic part is polycaprolactam with 60 wt% glass fiber, which is prone to surface fiber floatation. Accordingly, a

reasonable gating system, venting system, and cooling system were designed to ensure the plastic part product quality.

Keywords : multi-directional sequential core pulling ; automatic thread-unscrewing mechanism ; injection mould
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K Rc1/8-LH
TI'

(b) TI-T1' Section

Rcl1/8-LH T2' T2
(c) T2-T2' Section

(d) T3-T3' Section

PL1—Main parting line; PL2—Slider parting line ; K—Stainless steel
insert; L—Venting insert split line; T1'—First threaded pipe interface;
T2'—Second threaded pipe interface; T3'—Third through hole interface;
T1—First through hole; T2—Second through hole; T3—Third through
hole; T4—Blind hole ; T5S—Sector-shaped column
K1 #E3D
Fig. 1 3D Drawing of plastic part
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PL1,PL2,K,L are the same as Fig. 1
B2 BRI
Fig.2 Schematic diagram of mould cavity parting
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D6 mm 05 mm

e // A

(d) Runner and gate

G1—Sprue; G2—Runner; C, ,C,—Cooling channel; [ —Detail area;
K—Stainless steel insert; V—Vent slot; I—Hot runner system compo-
nents ; 2—Fixed mould cavity ; 3—Fixed mould insert; 4—Plastic part;

5—Moving mould core ; 6—Moving mould insert; 7—Vent insert
I3 R K F T

Fig. 3 Fixed mould cavity and moving mould core
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(b) Primary slider core-pulling mechanism
(21, 24, 25 partial section view)

sz 27

(c) Secondary slider core-pulling mechanism
(28 partial section view)

(d) Assembly drawing
8—T1' threaded core; 9—T2' threaded core; 10—T3' core; 11—T2 core;
12—T3 core; 13—T1 core; 14—Fixed block; 15—Roller; 16—Cylindri-

cal pin; 17—Core; 18—Locating & locking pin; 19—Primary slider lock-

ing block ; 20—Angular cam;21—Primary slider carrier; 22—Sliding

wear plate; 23—Secondary slider limit screw ; 24—Slider hold-down
plate; 25—Sliding wear plate; 26—Angled guide pillar;27—Fixed seat;
28—Secondary slider carrier; 29—Locating pillar; 30—Mould-locking

wear plate; 31—Primary slider limit screw;
Ref. to previous drawing for unspecified parts
K4 Sams

Fig. 4 Compound core-pulling mechanism
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(c) Assembly drawing

P1—TFirst mould opening position; P2—Second & fourth mould opening
positions ; P3—Third mold opening position; 32—Sprue; 33—F]lat ejec-
tor pin; 34—Sprue ejector pin;35—Safety pin;36—Driven sprocket;
37—Ratchet mechanism; 38—Drive gear shaft; 39—Bearing ; 40—Driv-
en gear shaft;41—T1' gear shaft;42—T?2' gear shaft;43—1Idler gear
shaft; 44—Sprue rod ;45—Moving plate ; 46—Ejection mechanism
retainer plate;47—Upper gear shaft retainer plate; 48—Gear shaft retain-
er plate;49—Gear shaft support plate; S0—Lower gear shaft retainer
plate; 51—Moving mould backing plate ; 52—Hydraulic motor;
53—Drive sprocket; 54—Hydraulic motor clamping plate ; 55—Hydrau-
lic motor retainer plate; S6—Ejector retainer plate; 57—Ejector plate;
58—Polyurethane spring; Ref. to previous drawing for unspecified parts
5 ABIBRSU BT LY

Fig. 5 Automatic thread-unscrewing and plastic part ejection mechanism
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Out 2 Out 1 2 3

Out
(¢) Moving mould cooling system

Out2 QZ Out 1

In3

Inl

Out 4 Out 3

(d) Cooling system for ejection mechanism retainer plate
and moving mould backing plate

K6 RHFRGE
Fig. 6 Cooling system
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(a) Axonometric drawing
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(c) Broken section view
61—Fixed mould insulating plate ; 62—Fixed mould plate ; 63—Spacer
block ; 64—Moving mould base plate; 65—Precision locating block;
66—Cooling water port; 67—Limited opening-closing device;

68—Return spring; 69—Return pin; 70—Moving plate limit screw;

71—Resin buckle; 72—Wear plate ; 73—Precision locating block;

74—Pull rod; 75—Ejection mechanism retainer plate limit screw;

Ref. to previous drawing for unspecified parts
7 AL
Fig. 7 Mould assembly drawing
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(a) Core pulling view

(b) Thread-unscrewing view
&8 AR
Fig. 8 Photos of molded plastic part
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