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Design of injection mould with five-times six-element composite angle-slider mechanism
for the automotive central control shell
YU Jian', CHEN Long’, LI Xingxiu’
(1. School of Mechanical and Electrical and Transportation of Jiaxing Nanyang Polytechnic Institute, Jiaxing 314031, China; 2. Jiaxing Xinyuan
Precision mould Technology Co.,Ltd.,Jiaxing 314031,China; 3. NingBo DEKE Precision moulding Co.,Ltd.,Ningbo 315600, China)
Abstract : In the design of the plastic injection mould for the automotive central control shell plastic parts, both the front and
the back require angle demoulding, especially in the composition of the back features, where are numerous and complex. Therefore,
a five-time 6-element composite angle-slider mechanism was innovatively designed for demoulding the features in this area to imple-
ment core pulling demoulding in local areas, and a mechanical motion model of the mechanism was constructed. In the design of the
composite angle-slider mechanism, its structural design was as follows: A main angle-slider was driven by a hydraulic cylinder to
implement the main core pulling. The upper end of the main angle-slider was equipped with a first core pulling angle-slider-the
upper angle-slider. When the upper angle-slider first pulled the core, it drove three lifters, four spring ejectors, and one C4 side-core-
insert. The lower end of the main angle-slider was also equipped with a pre-core-pulling angle-slider-an angle-core,, which was also
pre-core-pulling before the main angle-slider. After the upper angle-slider completed the core pulling, the driving oil cylinder of the
main angle-slider first drove the angle-slider core pulling, and then drove the main angle-slider and its other 5 demoulding compo-
nents to complete the core pulling together. In order to achieve automated production of plastic parts, based on the design of the
composite angle-slider mechanism, the mould structure of the plastic parts was designed as a hot runner two-plate-mould with
double opening. In the mould, one front oil cylinder angle core pulling mechanism and four angle-guide-pin slider mechanisms were
also designed, which effectively realized the automated production of plastic parts.

Keywords : automotive central control shell plastic part ; angle-slider ; composite mechanism ; multiple demoulding

element ; injection mould ; mechanical model
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K0,K0', K1~K6—core pulling direction for demoulding; X", ", Z—Positive direction of 3D design coordinate axis; L0, L0'—horizontal reference line
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Fig. 1 Analysis of plastic parts and demoulding of automotive central control shell
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(c) Composition of angle slider
drive components

(d) Overall structure of
composite mechanism

1,2,3—Horizontal lifter;4, 11—Circular ejector;5,6,9, 10—Spring
ejector pin; 7—Upward angle slider; 8—C4 side core insert;
12—Angle pin; 13—Diagonal wedge locking block ; 14—Stop block ;
15,15',20—Wear plate ; 16—T-shaped guide rail ; 17—Slider head;
18—Angle core; 19—Tunnel slider; 21—Main angle slider;
22—Cylinder rod slider; 23—Guide plate ;24—O0il cylinder seat plate;
25—Hydraulic cylinder; D,,—Delay straight wall; K0, K1,K2',K2, K4,
K7—Core pulling direction for demoulding ; {1—Delay core pulling
distance ; 22—Overall core pulling distance ; T-slot—Slot with a T-shaped
cross-section; 4,—Diagonal wedge locking block 13'locking slope;
P, =Plastic part
K2 TS AR RIS
Fig.2 Structure of 5 times 6-clement composite angle slider mechanism
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1~25—Same as Fig.2; K1~K7—Core pulling direction for demoulding; C ;—Core pulling distance;d,—First C,, of part 8;

d,—Mould opening distance of part 8 perpendicular to K1 direction; d;—First C, of the spring ejector;d,—First C, of part 25;
d,—Part 19 de in K1 direction;d,—Part 18 de in K4 direction;d,—Second de of part 25 ;sl—de of part 1 ;sz—de of part 3;

H—Required mould opening height for part 8 core pulling; L, , L,—Safe distance to prevent damage to plastic parts by lifters;

L;—Part 8 C, to prevent interference; L,—Depth of the center hole of the Studs; L;—Spring ejector reset limit distance;

L,—Minimum clearance distance for core pulling of part 18; L, —Minimum avoidance distance for part 18 during ejection of plastic parts;

a,,a,—Lifters angle;8—Part 12 drives/angle;B—Part 13 locking angle; 7—Angle between part 18 and its driving T-shaped guide rail;

6—Driving angle between part 18 and part 19 ;u—Angle between the pulling direction of part 19 and its left T-shaped guide rail;

A—Angle between Part19’s core pulling direction and K4 direction; T ~T,—Vector triangle; P, =Diagonal wedge locking block 13’ Lower end face
P13 Wiz ghis it

Fig. 3 Mechanism motion design
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(a) 3D structural sectional view of the mould

25,35—Hydraulic cylinder;26—Guide pin;27,27',49,49'—Horizontal sliders ; 28—Square guide pillar; 29—Hot nozzle ; 30—Hot runner;
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(b) Components of the mould cavity

31—Front angle slider;32—Fixed clamp plate ; 33—Sprue bush ; 34—Fixed mould locking block ; 36—Space board ; 37—Fixed mould plate;

38—Moving mould plate; 39—Square positioning seat;40—Mould feet;41—Ejector plate; 42—Ejector retainer plate;43—Moving clamp plate;
44—Socket; 45—Ejector;46—Core insert;47—Angle press bar;48—Side locker; 50—Nylon locker; 51—Drag rod; 52—Spring;

PL1,PL2—Mould opening surface; Q —Fixed mould plate forming area
4 BLHAGE
Fig. 4 Mould structure diagram
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