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Design of injection mould with multiple pin-point gates for printer drum guide plate
ZHANG Yanting', LIANG Bei', XIAO Guohua', CHENG Wen’, SUN You’
(1. College of Mechanical and Electrical Engineering, Zhejiang Business Technology Institute, Ningbo 315012, China; 2. Yangming Institute, Ningbo
Polytechnic,Ningbo 315408,China; 3. College of Mechanical, Tianjin Vocational College of Mechanics and Electricity, Tianjin 300350, China)

Abstract : A three-plate mould with multiple pin-point gates was designed for injection molding of the printer drum guide
plate plastic part based on its structural characteristics of industrial design and production requirements using modified alloy polycar-
bonate/acrylonitrile-butadiene-styrene plastic molding. The cavity layout in the mould was one mould with one cavity, so as to
control the molding precision of the plastic parts at MT3-4 level. Unlike conventional three-plate moulds, the following design
measures were taken in this mould to ensure the molding requirements of the plastic parts. The first was to ensure the forming accu-
racy of the basic forming dimensions of the plastic parts by setting up the main guide pillar, auxiliary guide pillar, and mould core
positioning cone platform, etc. The second was to effectively reduce and control the deformation of the plastic parts after forming by
increasing the air vent measures of inserts and optimizing the injection molding process parameters, ensuring the accuracy of the
forming shape of the plastic parts. The added formed inserts were beneficial for the air vent of the mould cavity,and the gap between
the inserts was less than 0.02 mm. When designing inserts, it was necessary to design a hole edge expansion distance of 1 mm to
reduce the difficulty of mould matching and avoid the occurrence of flash in the gap between the inserts. Thirdly, in order to improve
the cooling efficiency of waste materials and plastic parts in the flow channel, there were 2 cooling water channels with a diameter
of 10 mm in the stripper plate,and 10 cooling water channels with a diameter of 10 mm in the mould cavity formed parts. Two angle
pin slider side core pulling mechanisms were also installed in the mould for demoulding the two end faces of the plastic part. The
final demoulding of the plastic part was evenly ejected by multiple ejectors.

Keywords : printer ; drum guide plate ; industrial design ; injection molding ; mould design ; three-plate mould
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ql ~ g8—Rectangular groove; j1,j2—1Joint; s1—Material identifica-
tion; h1,h2,h9—Rectangular straight hole; h3,h4—Lateral circular
hole; h5—Polygonal hole; h6,h6'—Circular through hole; h7—Arc-
shaped hole; h8,h10—Special-shaped hole ; c1—Corner hole;
wl—Edge protection; gl—Three legged hook; z1—Bracket; L—Left
side; R—Right side; Rp—Right end face; pl—Camber concave
a—Front 3D view; b—Reverse 3D view; ¢—3D view of the right end face
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Fig. 1 Plastic part of printer drum guide plate
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(a) Cavity insert
PL

A

(b) Core insert and side sliders

Cav—Cavity insert; Core—Core insert; LP—Left parting surface;
RP—Right parting surface; PL—Main parting surface; F,—Mould
opening direction; Product—Plastic parts; 11 ~ 16—Sub-inserts;
[7—Partial insert; I8,19—Joint inserts;

SL—Left slider; SR—Right slider; D1—Truncated cone;
W1— Cavity insert water channel; W2—Core insert water channel
B2 st
Fig. 2 Mould cavity parting design
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(c) Design of sub-inserts on the left end surface

11 ~ 15,110—Sub-inserts; 111—Text insert; 112,115—Hole inserts;

113—Right end groove insert; 114—Tripod hook insert;
115,116—Cylindrical insert; 117—Outer cylindrical insert; 118—Inner
cylindrical insert; j2—Joint; d1—Hole edge expansion distance;
vl—Hanging platform; hb—Hole edge
K3 BRI F T
Fig. 3 Design of sub-inserts for cavity mould
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(b) Layout top view
1—Cavity insert; 2—Core insert; 3—Left slider; 4—Right slider;

P1 ~ P8§—Positioning of mould structural components
4 HERZHALE
Fig. 4 Layout diagram of mould structure
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(a) Top view of moving mould (b) Bottom view of fixed mould
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(c) Layout front view (d) Layout Left view

1—Cavity insert; 2—Core insert; 3—Left slider; 4—Right slider; 5,6,7—Small inserts; 8—Sprue puller; 9—Positioning ring; 10—Sprue bush;

11—Fixed clamp plate; 12—Runner stripper plate; 13—Fixed mould Plate; 14,40—Angle pin; 15,16,28,29,31—Slider shaped sub-inserts;

17,33—Spring; 18—Sliding rod; 19—Moving mould plate ; 20—Ejector; 21—Ejector retainer plate; 22—Ejector plate; 23—Travel switch;

24—Ejector guide pillar; 25—Height limiting block; 26—Return pin; 27—Sealing ring; 30—Locking block; 32—Long pull rod; 34—Short pull rod;

35—Guide pillar; 36—Locking mechanism; 37—Spacer parallel; 38—Auxiliary guide pillar; 39—Return spring; K1,K2,K3—Mould opening

surface; G1,G2,G3—Pin-point gates; S1,S2—Slider mechanism; 1In ~ 12In—Cooling water inlet; 10ut ~ 120ut—Cooling water outlet
&5 HLRZEH
Fig. 5 Mould structure
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