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Composite core-pulling mechanism and injection mould design for an air outlet holder of air conditioner
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Abstract : A simplified twice side core-pulling mechanism and a composite core-pulling mechanism that was consisted of
lifter and spring-loaded ejector , which could apply to injection mould for molding the air outlet holder of wall-mounted air condi-
tioner or similar structured plastic products. By analyzing the structural shape of the air outlet holder, it was found that the demould-
ing direction of the 5 reinforcing ribs (with open slots) for installing and fixing the axle of the air deflector distributed along the
length direction of the plastic part intersected vertically with the slider movement direction in the width direction of the plastic part,
moreover, the spacing between the reinforcing ribs was very small and there is not enough space to design a traditional composite
core-pulling mechanism to achieve demoulding. To solve this problem, five sets of angle- ejected block core-pulling mechanisms
driven by springs were designed in the first-step core-pulling slider limited by demoulding space in the width direction of the plastic
part. Opening and closing movements of the first-step core-pulling slider were utilized by these five mechanisms for achieving the
demoulding of undercuts vertically intersecting with the moving direction of the first-step core-pulling slider. For the direction of the
plastic part length, the demoulding of the undercuts in asymmetrically distributed ribs were realized by internal core-pulling mecha-
nism made up of lifter and delayed ejector pin. It not only meets the demoulding needs of local undercuts, but also ensures the
plastic part is smoothly ejected from mould without sticking to the lifter. This mould design scheme simplifies the structure of the
traditional twice core-pulling mechanism (driven by hydraulic cylinder and angle pin in steps), solving the problems such as long
mould processing cycle, larger mould size and injection molding machine tonnage, and increased injection molding cost caused by
complex structure. After long-term production verification, the qualified plastic parts can be obtained by this mould and the injection
molding process is stable and reliable, it can provides experience and reference for the development of similar injection molding
products and mould structure.
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I—Slider1; II—Slider2; III—Cavity; IV—Angled slider3;
V—Angled slider4; VI—Slider5; VII—Angled slider6; VIII—Core;
H—Holder for fixing air deflector axle;

R—Rib with open slot for fixing air deflector axle
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Fig. 1 2D Structure of plastic part and opening direction of mould parts

corresponding to each feature

(a) 3D outlook of plastic part

Open slot

Axle hole

(b) Holder for fixing
air deflector axle

(c) Rib with open slot for
fixing air deflector axle
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Fig. 2 3D structure image of plastic part
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1—Heat insulation plate; 2—Clamping plate of fixing side; 3,9—Hot nozzles with needle valve; 4—Pneumatic cylinder; 5S—Washer for heat insula-

tion; 6—Manifold plate of hot runner; 7—Locating ring; 8—Main hot nozzle; 10—Hot runner plate; 11—Cavity plate; 12,32,63,65,69—Angle

pin; 13,35,46,54,58—Wear resistant plate; 14—Ejector pin of lifter; 15—Grub screw; 16—Insert pin of slider; 17—Slider1; 18—Core plate; 19—

Lifterl; 20,26,31—Guide block of lifter; 21—Ejector retainer plate; 22—Ejector plate; 23—Clamping plate of the moving side; 24—Support pillar;
25,27,29—Guide base of lifter; 28—Lifter2; 30—Lifter3; 33,42,49,52,57—Stroke stopper of slider; 34—Slider2; 36—Cavity; 37,38,44,45,47,
55,60—Guide way of slider; 39—Water connector; 40,51—Guide pin of spring; 41,50,62—Spring; 43—Angled slider3; 48—Angled slider4;
53—Slider5; 56—Fixing base of angled slider6; 59—Angled slider6; 61—Core; 64—Plug of hot runner; 66—TInsert of slider3; 67—Support plate;

68—TInsert of slider3; 70—Fixing base of angled slider4; 71—Plastic part; 72,78—Pre-compressed spring; 73—Screw; 74—Press plate;

75—T-shape guide block; 76—angle-ejected block; 77—Limited screw rod; 79—FEjector pin of runner
17,34,36,43,48,53,59,61 are same as I,11,111,1V,V, VI, VII, VIII of Fig. 1
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Fig. 3 Mould integral structure drawing
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43,71,75,76,77,78 are same as Fig. 3
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Fig. 4 Structure drawing of multiple core-pulling
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9,71,79 are same as Fig. 3; 80—Runner;
T is runner depth; W is runner width
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Fig. 5 Structure drawing of gate with needle valve
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Fig. 6 Inner structure drawing of lifter
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