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Design of injection mould with double-head rotating demoulding mechanism for a vehicle battery assembly cover
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Abstract : Considering the need for automated injection molding of a vehicle battery assembly cover plastic part made from
glass fiber modified polyether ether ketone, in response to the problem of difficult molding of local features in the plastic part, a
injection mould with double-head rotating demoulding mechanism was designed. According to the potential difficulty in filling the
mould cavity caused by the poor fluidity of the modified materials used in the mould, a hot gate was used to fill the mould cavity
directly. In response to the problem of demoulding difficulties after forming the outer surface of the plastic part, five side core
pulling slider mechanisms were designed for the molding and demoulding of local features of the outer surface of the plastic part.
Among them, two side core pulling slider mechanisms were designed as secondary core pulling slider mechanisms, effectively avoid-
ing demoulding deformation and damage to local features of the plastic part during side core pulling. The mechanism design was
difficult to perform due to the interference in the design of the driving mechanism for the circular arc core of the plastic part, which
requires rotary core pulling on both sides of the circular arc surface, in response to above problems, a single hydraulic cylinder
driven double-head rotating core pulling mechanism was designed. In the mechanism, one hydraulic cylinder was used to drive the
synchronous core pulling of two circular arc sliders on both sides of the circular arc surface of the plastic part through the redirection
power transmission of two transmission sliders, avoiding the problem of motion interference in the driving mechanism. The designed
mould was a two plate hot runner mould with a single opening, which could enable the automated injection molding of the plastic
part to proceed smoothly.

Keywords : automotive battery assembly cover ; injection molding ; polyether ether ketone ; glass fiber ; hot runner ;

mould design ; rotating core pulling
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Fig. 1  Structure of plastic parts
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(a) Mould ceivity parting

(b) 3D view of mould cavity opening
P —Parting surface; C.—Cavity inserts; C;—Core inserts;
H,—Hot nozzle; G, —Hot gate; P —Plastic part
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Fig.2 Design of mould cavity parting surface
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Fig. 3 Demoulding design for outer surface of plastic parts
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S,~S,—Slider;Z ~Z,.,Z,', Z;/—Angle pin; W,, W,—Waterway;
Other numbers are the same as Fig.3
K14 S ~S ML % E

Fig. 4 Setting of S ~S; side core pulling slider mechanism
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Section 3D view
Section front view

A9~A10—TFeature area number; T,,~T,,—Feature number;
I~
Ij“; ,F,—Circular arc core pulling direction
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Fig. 5 Demoulding design for circular arc surface of plastic part
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Lig» 1,55 Fyy s Fro—The same as Fig.5; F,, , F,, —The same as Fig.3;
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C,—The same as Fig.2; 1—Hydraulic cylinder; 2—Transmission slider;

3—Support; 4, 10—Guide pillar; 5>—Connecting rod
6—Wear resistant block ; 7—Guide block ; 8—Locking block ;
9—Swinging rod; 11—The first rotation pin;
12—The second rotating pin; 13—The second transmission slider;
14—Core double arc guide element; 15—T, insert; 16—, insert
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Fig. 6 Setting of S, rotary core pulling mechanism
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Moving mould top view

Fixed mould bottom view
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Mould 3D view

I~ Fy L Fy LB F, F,  F,—The same as Fig.3; S ~S,—The same as Fig.4;S, 1~16—The same as Fig.6;17—C_ cavity insert; 18—Hot nozzle;

1 715 X+ X- Y+ Y- 7+ Vs

19—Diverter plate; 20—C, core insert; 21—Upper clamping plate ; 22—Hot runner plate ; 23—Fixed mould plate ; 24—Moving mould plate;

25—Ejector plate; 26—Lower clamping plate; 27—Enhanced blade ejector;28—Cable tray ; 29—1I insert; 30—1I, insert; 31—1I , insert; 32—1 insert;

33—Guide pillar; 34—Guide sleeve; 35—Cylindrical positioning seat; 36—Balance block ; 37—Return spring ; 38—Return pin; 39—1I insert;

40—Z, angle pin;41—Delay locking block ; 42—Universal locking block ; K;,—Mould opening surface ; W1~W5—Water way
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Fig. 7 Mould overall structures
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43—Z, angle pin; F,—Injection molding machine fixed plate;
M,—Injection molding moving plate ; Other numbers are the same as Fig.7
F8 ARE AR
Fig. 8 Working principle of mould
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