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Injection molding process optimization and mold design of drainage pump filter based on Moldflow
ZHOU Junjie', CHEN Qiufan®, FENG Wen', JIANG Yingying', LIU Chaofeng'
(1. School of Mechanical Engineering, Jiangsu Ocean University, Lianyungang 222005, China;
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Abstract : Moldflow was used to simulate the injection molding process of the plastic drainage pump filter, and the reasonable
gate location and cooling water channel were determined by analyzing its structure. The effects of melt temperature (4), filling pres-
sure (B), and mold opening time (C) on the warping deformation of plastic parts were studied by using three-factor and three-level
orthogonal tests. The results show that the optimal combination of process parameters was obtained as 4,B,C;, that is,a melt tempera-
ture of 220 °C, a filling pressure of 80%,and a mold opening time of 6 seconds. At this time, the maximum warpage deformation of
the plastic part is 0.632 8 mm, which is reduced by 10.37% compared with before optimization. Finally, according to the analysis
results of Moldflow, UG software was used to design the structure of the injection mold. According to the structural characteristics
of the plastic fastener, the cavity adopted the integral structure, and the core was designed into a combined structure, which is
composed of the main core and sliders, and three groups of “inclined guide post + slider” type side core pulling mechanism were
used to solve the demoulding problem. To realize the sequential demand, the nylon plugs were used to increase the opening resis-
tance between the fixed formwork and the moving formwork, and a fixed distance parting mechanism with a built-in “small tie rod+
tie rod sleeve” structure was designed. Considering the shape of the plastic part and the structure and cost of the mold, a circular
push rod ejector mechanism arranged along the side wall profile of the plastic part was designed. To avoid the formation of air
marks, air pockets, and other defects, the exhaust groove structure was designed in the cavity. The design of the mold structure is
reasonable and can provide useful reference and guidance for the mold design of other structurally similar plastic parts.

Keywords : drainage pump filter ; moldflow analysis ; orthogonal test ; injection molding ; mold design
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Fig. 1 3D diagram of the structure of the filter
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Tab.1 Recommended process parameters of ABS materials

Parameter Value
Melt temperature/°C 200 ~ 280
Mold temperature/°C 25~80
Mold surface temperature/°C 50
Ejection temperature/°C 88
Maximum shear stress/MPa 0.28
Maximum shear rate/s ' 12 000
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Fig. 2 Mesh model of drainage pump filter
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Fig. 6 Analysis results of warpage deformation
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Fig. 7 Analysis result of optimized warpage deformation
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Fig.9 Structure diagram of side core-pulling mechanism
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1—Mounting plate;2,12,15,16,20,23,31,38—Hexagon socket cap screw ; 3—Push rod backing plate; 4—Ejector retainer plate ; 5—Square iron pad;

6—Moving die fixed plate; 7—Core; 8—Cavity ; 9—Fixed die fixed plate; 10—Runner plate; 11—Panel; 13—Locating ring ; 14—Sprue bush;

17—Wedge block; 18—Slider angle pin; 19—Sliding block; 21—Push rod ; 22—Banking column; 24—Stop pin;25—Push rod plate guide sleeve;

26—Push rod plate guide post;27—Spring; 28—Release link ; 29—Nylon plug; 30—Sprue puller; 32—Stopper bolt; 33—Support column;
34—GQuide pillar straight; 35—Headed guide bush; 36—Small pull rod ; 37—Straight guide bush;39—Small pull rod sleeve ; 40—Sliding batten;

41—Positioning wave bead
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Fig. 13 Structure diagram of injection mold for drainage pump filter
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