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Design of arc core pulling inverted hot runner mould for automobile pump cover
ZHENG Zijun' ,LI Xiangfen’, WANG Shenghang’, YANG Shaozeng'
(1.Zhejiang Business and Technology Institute, Ningbo 315012,China; 2. Ningbo Huabao Baishun Mould Manufacturing Co., Ltd.,
Ningbo 315600, China; 3. Ningbo Gude Mould Co., Ltd., Ningbo 315600, China)

Abstract : According to the structural characteristics of the automobile pump cover with arc elbow, a pair of one mould with
two cavity hot runner two-plate mould was designed for the molding of the plastic part. Due to the characteristic of the bent pipe
feature on the outer wall of the cylindrical plastic part, the demoulding of the inner wall of the bent pipe requires the design of a bent
core pulling mechanism. If the mechanism was arranged according to the structure of a regular mould, the bent core pulling mecha-
nism can only be arranged on the fixed mould side, which was not conducive to the design of the bent core pulling mechanism.
Therefore, an inverted structure was adopted in this mould to solve the problem, so that the bent core mechanism was located on the
moving mould side and hidden inside the mould, making the installation of the mould on the injection molding machine more conve-
niently. In the core pulling mechanism of the bent core, a rotating middle slider and a horizontal moving slider were used to convert
the core pulling power of the oil cylinder into the rotating core pulling driving force of the bent core, making the driving mechanism
more convenient to install in the mould and effectively reducing the size requirements of the mechanism on the mould base, effec-
tively reducing the overall manufacturing cost of the mould. In the inverted structure, a hot runner+cold runner composite gating
system was used, and three submarine gates were used to gate the mould cavity from the inner wall of the plastic part, which conve-
niently solved the requirement of balanced filling of the mould cavity. In the mould, a small-sized air-cylinder was used to eject the
waste material from the cold runner on the moving mould side. On the fixed mould side, a push plate mechanism was set up, which
used a locking machine insertion rod/locking machine lock, and a shrinking core bushing/shrinking core insertion rod to control the
ejection action of the fixed mould push plate. The action is reliable and practical , thus adding a new design method to mould design.

Keywords : automobile pump cover ; arc core pulling ; mechanism design ; injection mould ; composite gating system ;

demoulding method ; structural innovation
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Out wall 3D view
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G,.G,—Bent pipe; w,~w,—Cylindrical wall; k,~k —Convex rib
BT SBPESER R
Fig. 1 Structural and dimensions of plastic parts
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Right 3D view
G,,G,,k ~k—The same as Fig.1; PL,~PL—Plastic part parting
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surface ; g ~g,—Submarine gate; F,—Direction of mould opening;

F,—Direction of mould closing; A, A,—Partial demoulding area;
F,,F,—Direction of core pulling; F,—Direction of rotating core pulling
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Fig.2  Analysis of forming difficulties of plastic parts
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F..F,,g,PL,PL,,PL,—The same as Fig.2; 1—Cavity insert;
2—Core insert; 3—Outer wall lifter;4—Hot nozzle ; S—Ejector;—
Upper runner insert; 7—Inner wall core insert; 8—A slider;
9—Lower runner insert; 10—Pulling rod; R —Primary runner;
R,—Runner; W,, W, , W,—Water pipeline
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Fig. 3 Design of molded parts and layout of demoulding
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F,,F,,PL,,1~8—The same as Fig.3; 11—A,slider; 12—Bend core;
13—Circular block ; 14—Circular guide block; I 5—Connecting rod;
16—Pin axis; 1 7—Fixed block ; 18—Pin; 19—Middle slider;20—Center
rod; 21—O0il cylinder; 22—Travel switch; F,—Horizontal direction;
V,,V,—Mould cavity number
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Fig. 4 Design of demoulding mechanisms
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Fixed mould
1~21,V,,V,—The same as Fig.4;V —Vent groove;
23—Upper clamping plate ; 24—Hot manifold ; 25—Mould foot;
26—Fixed mould plate ; 27—Ejector retainer plate; 28—Ejector plate;
29—Button lock ; 30—Button machine insertion rod ; 31—Shrink core
bushing; 32—Shrink core insertion rod ; 33—Bushing;
34—Guide pin;35,36—Precision positioning block ; 37—Return pin;
38—Precision positioning column;39—Balance block;40,41—Angle
pin;42—Wedge block ;43—Moving mould plate;
8'—V," A slider; 11'—V " A, slider; 12—V, bend core;
P _—Mould opening surface
&5 B
Fig. 5 Mould structure

(a) Mould 3D

(b) Sectional diagram of mould
structure installation

1~43,P ,V,V,,F, F,—The same as Fig.5;44—Locating ring;
45—Air cylinder
Ko ARH T
Fig. 6 Working principle of mould
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