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Design of injecting-stretching-blowing molding mould for light bulb shell based on
bio-color molding method

CHEN Bo',HE Liucao’, TANG Zhi’
(1. College of Mechanical Engineering, Hunan Polytechnic of Industry,Changsha 410208, China; 2. Hunan Mechanical & Electrical Polytechnic,
Changsha 410151,China; 3. Changsha Zhongyao Molding & Plastics Technology Co.,Ltd., Changsha 410137, China)

Abstract : Single injection molding or blow molding cannot meet the requirements of high-efficiency and large-scale produc-
tion of plastic parts for bulb shell plastic molding. To solve this problem, a bio-color injection, stretching and blowing molding
mould was designed based on the principle of bio-color molding. The molding method of the injection molded bio-color mould was
as follows: the first step was to use injection molding to blow mould the blank, and the second step was to use high-pressure air
(0.38 MPa) to blow mould the inner wall of the blank (196-212 °C), so that the molding of the plastic part met the set requirements,
and also solved the continuous automation production requirements of the plastic part. The bio-color mould for injection molding
consists of two sub moulds, with the same moving mould and different fixed moulds, enabling the bio-color molding action of chang-
ing cavities without changing cores. In the first sub mould, a combination of hot runner and cold runner gating method was used to
fill the cavity of the blow molded blank to obtain the blow molded blank. In the second sub mould, the injection molding machine
oil cylinder was used to drive the valve core to control the high-pressure air in the air passage to stretch/blow mould the inner wall
of the blank. The outer wall of the plastic bulb shape was formed and demoulded by side core pulling using a set of Half-sliders. The
final demoulding of the plastic part was achieved by pushing the plastic part out of the core insert using a push plate. In two moving
molds, an oil cylinder was used to push the valve core seat plate, indirectly pushing the valve core to open the air gap. The reset of
the valve core was driven by a spring through the push of the valve core seat plate, thereby closing the air gap. High pressure air
used for blow molding was always present in the air duct. The exchange of two sets of sub moulds was carried out by rotating the
turntable of the injection pull blowing integrated machine at 180°.

Keywords : injecting-stretching-blowing molding ; bio-color mould ; injection molding ; blow molding ; pneumatic valve

core ; mould design
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(b) Structural dimensions of plastic part

B, —Bulb; T1—Stop end wall; T2—Ring groove; T3—Hook ring wall
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Fig. 1 Plastic part of bulb shell shape
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Fig.2 Injection molding shrinkage core demoulding scheme
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Fig.3 Injection molding, stretching, and blow molding process path
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(a) P, injection cavities design (b) B, blow molding cavities design
V1—The first injection sub mould cavity ; V2—The second sub mould
cavity; 1—P, cavity insert;2,2—Small push board; 3—V1 core insert;
3'—V?2 core insert;4—V1 valve core;4'—V?2 valve core;
5—Water spraying pipe,6—B, cavity left slider; 7, 9—Slider block;
8—B, cavity right slider; A1—V1 core components; A1'—V2 core
components; PL1,PL1", PL2—Parting surface; W1', W1~W4—Water
way; ', —Mould Z+-axis; M,', M—Sealing ring;q —Air gap;
q;—Airway; S,—Forming plastic part; Air—High pressure air
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Fig. 4 Design of the first and second sub mould cavities
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Ba sub mould closed state

M enlarged
(c) d, Limit distance

1,2,2',3,3",4,4,5,6,8,PL1',PL1,PL2,q,q, A,—The same as Fig.4;
10,35—Upper clamping plate; | I—Hot runner adjustment plate;
12—Hot nozzle ; 13—Fixed mould plate; 14, 14—Moving mould plate;
15,15 —Mould foot; 16, 16—Valve core base; 17, 17'—Bottom plate;
18, 18'—Sprue puller; 19, 19'—Valve spring;20,20'—Push bar;
21,21'—Ejector retainer plate;22,22'—Ejector plate;23,23'—Ejector
plate push column;24,24'—Valve push column;25,25—Lower clamp-
ing plate;26,26'—Stop pin; 27,27 —Dust shield plate; 28,28 —Return
pin spring;29,29'—Shoulder guide pin;30,30—Return pin;
31,31 —Mould guide pin;32—Bush;33—Sprue;34—Slider guide pin;
R,—Cold runner; S —Sealing ring; S —Sealing plug; A —Air plug;
d —Valve core 4 opening limit distance
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Fig. 5 Design of injecting -stretching-blowing molding bio-color

mould sub mould structure
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(c) Injecting -stretching-blowing molding bio-color mould
working principle
1~35,PL1",PL1,PL2,V1,V2,Al,Al',q _q;—The same as Fig.4 and
Fig.5;B1—P, sub mould fixed mould; B2—B, sub mould fixed mould;

F, F, F, F,—Direction; Y1,Y2—Hydraulic cylinder;

d —Part 16 ejection distance
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Fig. 6 Mould structure installation and working principle
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