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Design of injection mould for high-pressure water gun joint shell with rotational grooves
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Abstract : To address demolding challenge of three rotational grooves on inner wall of a high-pressure water gun joint shell
plastic part, a three-plate injection mold enabling automated production was designed. An innovative "layered inward-retracting core-
pulling" solution was proposed, which divides demolding process of plastic part into outer wall and inner wall. For outer wall, lateral
core-pulling and demolding are achieved through fixed mold half sliders; The inner wall adopts A staggered double-core-pulling
mechanism, dividing the rotating groove into A/B sub-grooves, which are operated in two groups by six sliders. Group 1, B-groove
sliders, is driven by guide rail inserts and complete inward-retracting core-pulling using power from first two mold openings. The
second group, A-slot sliding, during the third opening of the moving mold, is driven by A bent pin and lifted by the crankshaft ejec-
tion system to avoid interference, achieving layer-by-layer core-pulling. Mold structure optimization is based on improved design of
LKM FAI6565 standard mold base as follows: push plate mechanism is eliminated, and a crankshaft ejection system driven by a two-
tooth pull rod is designed to precisely control the timing; a cushion plate is added on the moving mold side to expand space for the
mechanism. Interference-free movement of multiple sliders is realized in an inner hole with a diameter of 67.5 mm, achieving
demolding of the annular grooves in a small space. A "split-layer-coordinate" demolding framework is designed, which solves the
problems of automated production of high-pressure water gun joint shell. Its modular structures,such as crankshaft ejection system
and staggered core-pulling mechanism,can provide universal design references for molds of thin-walled plastic parts with multiple
internal annular grooves, such as medical device connectors and automotive fuel line plugins.

Keywords : Inner wall groove ; demoulding ; high-pressure water gun ; structural design ; innovation ; injection moulding
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Fig. 1  Structure of high pressure water gun joint shell
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1—Geate liner; 2—Pull rods; M.—Mould cavity ; G, , G,—Point gates;
H,—Horizontal runner; V,—Vertical runner
K2 PEERSE
Fig. 2 Gating system
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V,— Vertical runner; M.—Mould cavity; 3, 4—Huff slider;
P, P,—Parting surface ; D,,—Positioning socket; A;—Guide slot
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Fig. 3 Design of outer wall demolding mechanism
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(b) Design of the lower

(c) Design of T6
molded parts with
circular groove

5—Inner wall core; 6,7,8—Guide rail inserts; 9—Three foot inserts;
P,,P,—Parting surface; M.—Mould cavity ; G—Guide rail
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Fig. 4 Upper end parting and molded part design of inner wall
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5,6,9—The same as fig.4; 10—B slot slider; 11—A slot slider; I, , F/,,
F,,F,—Direction of movement; M —Mould cavity;L,-slot, L,-slot—
Limiting groove ; H-slot—Void avoidance groove; G—Guide rail
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Fig.5 Design of forming and demolding scheme for rotational groove T7
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(a) Institutional design
5~11,F,—The same as fig.4 and fig.5 ; 12—B'slot slider; 13—A" slot
slider; 14—B" slot slider; 15—A" slot slider; 16—Round cushion plate;
17—Ejector pin; 18—Pin shaft; 19—Crankshaft; 20—Drive slider
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Fig. 6 Design and action principle analysis of T7,T8,and T9
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(b) Mould installment
19—-Crankshaft; 20—Drive slider; 21—Upper clamping plate ; 22—
Stripping plate ; 23—Fixed mould plate; 24—Moving mould plate ;25—
Moving mould cushion plate; 26—Mould feet; 27—Lower clamping
plate; 28—Swing handle ; 29—Two tooth pull rod; 30—Bearing; 31—
Bending pin;32,33—Trail locking block ; 34—Sprue bushing; 35—Pin;
M —Mould cavity
K7 BERREARLSRT
Fig. 7 Overall Structure Design of the Mold
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