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Design of injection mould for automotive drawer inner panel based on Moldflow
LIAO Yan', YUAN Bo’, LI Guangwei’
(1. Tongji Zhejiang College,Jiaxing 314051,China; 2. Wuhan City Polytechnic, Wuhan 430064, China;
3. Hongshan District Science and Technology Achievement Transformation Promotion Center of Wuhan City, Wuhan 430070, China)
Abstract : Moldflow software was used to deeply analyze and optimize the mold flow process of the inner panel of the auto-

motive drawer. According to the detailed results of the simulation analysis and the unique structural characteristics of the plastic
parts, a one-point open hot runner gating system was designed, and the problems that might be encountered in the injection molding
process of the plastic parts were predicted. Finally, a hot runner injection mould with one mould and one cavity was designed. In
order to overcome the demoulding problem caused by excessive clamping force on the slider due to the reinforcement position of the
plastic part after injection molding, a composite core pulling mechanism with a built-in ejector pin in the slider was designed. This
mechanism integrated multiple components of "slider+ ejector pin + spring + sliding block". By implementing a two-step core
pulling strategy, it effectively prevented the plastic part from being stuck by the slider. The guidance positioning system achieved
precise and reliable reset function of the mould during the opening and closing process by using the strategy of "guide pillar guide
sleeve + fixed mould positioning". In order to efficiently drive and reset the ejection mechanism, a combination of "top roller + gas
spring" was adopted, which reduced the ejection reset time by about 25% compared to using hydraulic cylinders. A cooling system
that approximates a "conformal waterway" was designed, forming a three-dimensional and dense grid-like cooling network that
enhances the cooling effect and shortens the molding cycle by about 8%. After the mould is put into production, its operation perfor-
mance is stable and reliable, and the quality of the produced plastic parts fully meets the established standards. This provides a refer-
ence for the design of moulds for similar structural plastic parts.

Keywords : automotive drawer inner panel ; sliding block with built-in ejector pin ; mold flow analysis ; hot runner system
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Fig. 1 Structural diagram of automotive drawer inner panel
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Fig.2 One-point open hot runner
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Tab.1 Setting of injection molding process parameters

Parameter Numerical value
Mould surface temperature/°C 45
Mould temperature range (recommended)/°C 30~60

Melt temperature/°C 220

Melt temperature range (recommended)/°C 190~250
Absolute maximum melt temperature/°C 290
Ejection temperature/°C 124
Maximum shear pressure/MPa 0.25

Maximum shear rate/s ' 100 000

Fill time Pressure at V/P switchover
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(a) Fill time (b) Pressure at V/P switchover
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(c) Weld lines (d) Air traps

Frozen layer fraction Volumetric shrinkage
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(f) Volumetric shrinkage
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Fig. 3 Moldflow analysis results
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Fig. 4 Side core puling mechanism on D-side of plastic part
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(c) Vertical view
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Fig. 5 Side core puling mechanism on B-side and C-side of plastic part
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(b) Fixed mould
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(a) Moving mould
stereoscopic diagram
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Fig. 6 Mould guidance positioning system
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(c) Moving mould assembly drawing

(d) Fixed mould assembly drawing

1—Hot runner plate ; 2—Positioning ring; 3—First level hot nozzle ; 4—Base plate; 5—Fixed clamp plate ; 6—Hexagon socket head cap screw;

7—Frame plate; 8—Fixed mould A plate; 9—Water collection block; 10—Guide pillar; 1 1—Guide sleeve; 12—Hanging rod; 13—Large slider;

14—Plug; 15—Travel switch; 16—C plate; 1 7—Moved clamp plate; I8—Push plate fixing plate; 19—Pushing board ; 20—Gas spring;

21—Limit column;22—Moving mould B plate; 23—Sprue puller; 24—Moving mould core;25,32—Moving mould inserts ; 26—Wear plate;

27—Secondary hot nozzle; 28—Hot runner controller; 29—Slider; 30—Guide rod;31—Spring ; 33—O0il cylinder fixed seat; 34—Slide base
&9 BLEZLNCA
Fig. 9 Mould assembly drawing
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