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Design of two-color injection mould of mine wireless acquisition instrument shell
HUANG Jizhan'?,FAN Yu'"?, XIAO Genxian'
(1. School of Intelligent Manufacturing, Jiangsu Vocational Institute of Architectural Technology, Xuzhou 221116, China;
2. Engineering Research Center of Xuzhou Mould New Technology , Xuzhou 221116, China)

Abstract : On the basis of analyzing the technological performances of mine wireless acquisition instrument shell, the split
structure and the one mould with two cavities were adopted, and a set of three plate type two-color mould with core pulling of fixed
mould slider was designed. To achieve the two injection molding of this product, two sets of cavities with different structures and
two sets of cores with the same structure were designed. In response to the design problem of the outer surface of the product being
located in the moving mould cavity, the lower half of the conical outer surface of the front shell was transformed into fixed mould
cavity molding using the fixed mould core pulling method. The fixed mould “slider + angular cam” core pulling structures were
designed. According to the situation where the core of the front shell was high and there was a narrow gap at the root, this core was
designed as an insert to save expensive materials and facilitate processing. Pin-point gate gating systems with single pin-point gate
feeding were used in the gating system for both injection molding, and the appropriate gate position was determined through analysis
by Moldflow2021, verifying the rationality of the gating system design and reducing the number of mould repairs. In response to the
design difficulty of the product's internal thread reverse buckle, the threaded core was designed as a movable insert, which is to
process a hexagonal through-hole with protrusions inside the fixed mould slider and the threaded core, and fix the hexagonal shaft
with grooves to the slider with a pin, then the threaded core could be inserted into or extracted from the hexagonal shaft through the
hexagonal hole to simplify the mould structure. The mould has been put into production and runs smoothly and steadily, producing
high-quality two-color products.

Keywords : shell ; two-color injection mould ; one mould with two cavities ; pin-point gate ; core pulling mechanism ;

threaded core
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P1—TFirst-color part; P2—Second-color part
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Fig. 1 Two-color front shell

(a) Inner

(b) Outer
N1—First-color part; N2—Second-color part
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Fig.2 Two-color back cover
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Fig. 3 Design of parting surface for front shell
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Fig. 4 Design of parting surface for back cover
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Fig. 6 Analysis results of gate position

1—Gating system for first-color part; 2—First-color part;
3—@Gating system for second-color part;4—Second-color part
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Fig. 7 Design of gating system
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Fig. 9 Design of fixed mould insert and moving mould insert for

first-color product
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Fig. 10 Design of fixed mould insert for second-color product
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(b) Second-color part of front shell
A13—Threaded core; A14,A36—Slider; A15,A38—Plate; A16,A25,
A33,A37—Screw; A17,A35—Stop screw; A27,A34—Angular cam;
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B31,B35—Screw;B17,B33—Stop screw; B25,B32—Angular cam
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Fig. 12 Fixed mould angular cam core pulling structure

AS5—Ejector plate; A6—Ejector retainer plate; A45—Ejector guide pin;
A46—Ejector guide bushing; A47—Return pin; A48—Spring;
A43,A49,A50,A59,A60,A63—Ejector pin; A52—First-color part of
shell; AS3—First-color part of cover; A61—Ejector sleeve
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Fig. 13 Ejector system
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(b) Side view
Al,A4,A9,A10,A16,A22,A25,A29,A31,A33,A37,A39,A42,
A62—Screw ; A2—Support pillar; A3—Stop pin; A5—Ejector plate;
A6—Ejector retainer plate; A7—Spacer block; A8, A43,A49,A50,
A59,A60,A63—Ejector pin; Al11—Moving mould plate;
A12——Core insert; A13—Threaded core; A14, A36—Slider;
Al15,A38—Plate; A17,A35—Stop screw; A18—Dowel pin;
A19—Hexagonal connector with groove ; A20—Cavity insert;
A21—Fixed mould plate; A23—Pulling rod ; A24—Stripping board;
A26—TFixed clamp plate; A27, A34—Angular cam;

A28—Locating ring; A30—Sprue bushing fixing plate;
A32—Sprue bushing ; A40—Core pin of slider;
A41—Main core ; A44—Moving clamp plate; A45—Ejector guide pin;
A46—Ejector guide bushing ; A47—Return pin; A48—Spring;
A51—Cooling hole; A52—First-color part of shell;
A53—First-color part of cover; A54—Core pin; A55—Small pull rod;
AS56— Mould opening spring; A57—Large pull rod;
A58—Nylon lock; A61—Ejector sleeve
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Fig. 16  First sub mould engineering drawing
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(a) Main view (b) Side view

B1,B4,B9,B10,B16,B20,B23,B27,B29,B31,B35,B38,
B58—Screw ; B2—Support pillar; B3—Stop pin; BS—Ejector plate;
B6—Ejector retainer plate; B7—Spacer block; B8, B39,B45,B46,B55,
B56,B59—Ejector pin; B11—Moving mould plate; B12—Core insert;
B13—Threaded core;B14,B34—Slider;B15,B36—Plate;
B17,B33—Stop screw ; B18§—Cavity insert; B19—Fixed mould plate;
B21—Pulling rod; B22—Stripping board ; B24—Fixed clamp plate;
B25,B32—Angular cam; B26—Locating ring;

B28—Sprue bushing fixing plate ; B30—Sprue bushing;
B37—Main core ; B40—Moving clamp plate ; B41—Ejector guide pin;
B42—Ejector guide bushing; B43—Return pin; B44—Spring;
B47—Cooling hole; B48—Second-color part of cover;
B49—Second-color part of shell ; BS0—Core pin; B51—Small pull rod;
B52—Mould opening spring ; B53—Large pull rod;
B54—Nylon lock ; BS7—Ejector sleeve
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Fig. 17 Second sub mould engineering drawing
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