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Design of injection mould for automobile tricolor taillight mask
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Abstract : To integrate both functional and aesthetic requirements, the taillight mask of a certain vehicle model was designed
with three colors. A three-color three-station injection mould was designed for this mask, consisting of three sub-molds arranged at
120° intervals. To address issues such as undercuts, steep slopes and significant height variations in the mould opening direction—all
of which may cause surface damage, an internal core-pulling mechanism and parting hooks were designed. By positioning the plastic
part at a specific angle, the internal retraction direction was aligned with the mould opening direction. During mould opening, the
parting hooks facilitated the separation of the moving plate and the internal retraction mechanism, completing the core-pulling
motion. Additionally, square guide pillars were incorporated to enhance the mould’s positioning accuracy and support strength.
Each sub-mould was equipped with a needle-valve hot runner system, and cooling jackets were designed at the valve gate locations
of the second and third colors to enhance cooling. The ejection system, driven by oil cylinders, was oriented at an angle to the mould
opening direction, effectively reducing the mould’s height variation, saving material and improving mould strength. The cooling
system utilizes a combination of conformal cooling channels and water wells. Through actual mould trials, the tricolor mould has
demonstrated stable and reliable operation, and the products meets production requirements.

Keywords : taillight mask ; three-color three-station ; internal core-pulling mechanism ; parting hook ; square guide pillar
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Fig. 1 Tricolor taillight mask product structure
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Fig. 2 Cross-section of three-color mask
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Fig. 5 Optimal gate location analysis
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Fig. 7  First color, second color and third color sub-mold cavity
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(b) Mould opening status
1—Core ; 2—Moving Plate ; 3—Core-pulling mechanism;4—DBase plate;
S5—Ejector plate; 6—Ejector pin; 7—Ejector sleeve
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(d) Third mould opening

1—Hook 1;2—Lever 1;3—Base plate;4—Moving Plate; 5—Fixed

plate; 6—Hook 2;7—Lever 2
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Fig. 9 Schematic diagram of hook and lever operation
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1—Base Plate ;2—Moving plate ; 3—Fixed plate; 4—Square guide post;

5—Adjusting block ; 6—Wear plate; 7—Screw

K10 JrtSrEsital

Fig. 10  Square guide pillar structure diagram
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Fig. 11 Ejector mechanism
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1—First locating ring; 2—Second locating ring; 3—Third locating ring;
4—TInsulation plate ; 5—Clamping plate ; 6—Hot runner plate; 7—Fixed
plate ; 8—Moving plate; 9—Locator; 10—Base plate; 11—Hook and
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Fig. 13 Mould assembly drawing
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Fig. 15 Actual product of tricolor taillight mask
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