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Injection mold design of inner tooth water pipe joint and CAE simulation
LI Bo',LUO Shanming',LI Yi', CHEN Zhihang’
(1. College of Marine Equipment and Mechanical Engineering, Jimei University , Xiamen 361021, China;
2. Jingtan Mold Manufacturing Co.,Ltd.,Xiamen 361023, China)

Abstract : For water pipe joint fittings with internal thread at one end and unthreaded hole at the other end, a set of three-plate
injection mold with automatic threading removal mechanism of gear drive + core-pulling hydraulic cylinder and the core-pulling
mechanism on the side of the inclined guide post was designed. Firstly, combined with the structural characteristics of the plastic
parts, the point gate feeding, gate location and direct fluent circulating cooling circuit were determined. For the determined mold
flow analysis model, the moldflow simulation analysis software moldflow was used to simulate the injection molding process. The
results show that the molding process parameters of filling time, shrinkage index, air hole distribution and warping deformation are
within the reasonable range and the design of the casting system and the cooling system is justified. Secondly, the mold structure
was designed, the main parting surface was taken on the axis of the plastic parts,and the other two parting surfaces were sequentially
parting to realize the automatic falling off of the condensate in the casting system. Because the plastic parts are tubular parts with
internal thread, aiming at the problem of internal thread release difficulty, two sets of motion mechanisms, which drive the rotation
of the threaded side core and the linear movement of the core-pulling hydraulic cylinder were designed to implement automatic
threading removal, the forming and core-pulling of the unthreaded hole part of the plastic part were realized by the core-pulling
mechanism on the side of the inclined guide post. Through the moldflow analysis, the rationality of mold structure was guaranteed,
the development cycle of mold design was shortened , and the molding quality of plastic parts was effectively improved.
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Fig. 1 Water pipe joint
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Tab.1 Injection molding process parameters

Injection ~ Mold
pressure/ opening
MPa time/s
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Plastic melt  Mold tempe-
temperature/°C  raure/°C

Holding Cooling
time/s  time/s

[s] [%]
2.077 0 7300

1
1.557 0.5244
1.038 0.318 8
0.5192 0.1133
0.000 0 -0.092 3

(a) Filling time analysis results (b) Shrinkage index analysis results
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(c) Cavitation analysis results (d) Results of warping deformation analysis
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Fig. 4 Simulation analysis of injection molding process parameters
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1—Core-pulling hydraulic cylinder; 2—Electric motor; 3—Stop dog;
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7—Driving gear; 8—Internal threaded side core; 9—Plastic part;
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Fig. 7 Lateral parting and core-pulling mechanism
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Tab.2 Gear dimension parameter

. . Calculation ~ Driving Driven
Dimension parameters
formula gear gear
Module (m)/mm 2 2
Index circle pressure angle(a) 20° 20°
Number of teeth (z) 45 27
Index circle diameter (d)/mm d=mz 90 54
Addendum factor (h)) 1 1
Headspace factor(¢") 025 025
Addendum circle diameter(d y)mm d, =d + 2h.m 94 58
di=d-2(h, +
Dedendum circle diameter(d;)/mm ! o )m( ° 85 49
Gear thickness/mm 39 12
Installation center distance(a)/mm @ = (d, + d,)/2 72
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1—Moving mold seat plate ; 2—Backing block ; 3—Guide post;4—Distance tie rod ; S—Moving plate ; 6—Guide bush; 7—Core; 8—Cavity;
9,45—Spring;10,12,16,31,48—Screw; | I —Distance sleeve; 13—Locating ring; 14—Heel block; 15—Sprue puller; 17—Gate bush; 18—Fixed mold
seat plate; 19—Stripper plate;20,43—Side slide;21—Flat key; 22—Driven gear; 23—Release link ; 24—Driving gear; 25—Resetting spring; 26—Push

rod guide post; 27—Push rod guide sleeve ; 28—Push rod fastening plate ; 29—Push plate ; 30—Garbage spike ; 32—Supporting post; 33—Ejector pin;

34—Electric motor; 35—Core-pulling hydraulic cylinder;36—Rolling bearing ; 37—Threaded side core; 38—Rolling bearing ; 39—Unthreaded hole side

core;40—Inclined guide post;41—Fixed plate; 42—Side core fixing plate; 44—Pull rod ; 46—Push stop ; 47—Slider support plate
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Fig. 8 Mold structure drawing
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