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Two-color injection mould design for automobile rear reading lamp shell
WANG Mingwei',MIAO Lei', WU Di', CAI Shiming', WANG Zonggiang', YU Jianrong
(1. School of Mechanical and Automation, Dalian Polytechnic University,Dalian 116034, China;
2. Zhejiang Jingkai Molding Technology Co.,Ltd., Taizhou 317108, China)

Abstract : Based on the structural analysis of the automobile rear reading lamp shell, a two-color injection mould with "two
moulds and four cavities" was designed. For the first injection molding, a "4-point needle valve hot runner + pin-point gate" feeding
system was adopted. For the second injection molding, a "1-point needle valve hot runner + U-shaped cold runner + submarine gate +
auxiliary gate" feeding system was implemented. Then the design of the gating system was completed. The rationality of the gating
system was verified through CAE mold flow analysis, and the auxiliary gate design effectively prevented gate shrinkage marks. The
mould's forming system was designed, with a focus on high dimensional accuracy requirements, the insert structure was employed. To
address the challenge of difficult exhaust during the second injection molding, air vent measuring 5 mm in width and 0.5 mm in depth
were designed on the cavity to prevent air trapping and burning. The cooling system was optimized to enhance cooling efficiency and
minimize product deformation. The ejection system was designed with a combination of "thimble + straight ejector pins + angular
ejector pins". During the ejection process, the freezing material in submarine gate was simultaneously cut by the gate insert. After
ejection, a robotic arm was utilized for plastic part removal, enabling automated production and improving overall efficiency. The
mould structural design of the automotive rear reading lamp shell demonstrates high precision and rationality. Practical production
verification confirms that the mould operates safely and stably, with the molded products meeting all design requirements.

Keywords : automobile rear reading lamp shell ; two-color injection mould ; mold flow analysis ; hot runner ; gating system
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Tab.1 PC Makrolon LED2245 material performance parameters

Poisson  Density/  Tensile modu-  Shear modu- Maximum
ratio (grem™) lus/MPa lus/MPa  shear rate/s”'
0.417 1.19 2350 830 100 000

32 PC Makrolon 2407 #1 #H4$RE S5

Tab.2 PC Makrolon 2407 material performance parameters

Poisson  Density/  Tensile modu- Shear modu-  Maximum
ratio (grem™) lus/MPa lus/MPa shear rate/s ™!
0.39 1.2 2400 860 100 000

R3 FEIZEY

Tab.3 Injection molding process parameters

Parameters Values
Melt temperature range/°C 280~320
Recommended melt temperature/°C 300
Mould temperature range/°C 80~120
Recommended mould temperature/°C 100
Ejecting temperature/°C 130
Temperature of solidification/°C 170
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Fig. 2 Joint section structure
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(a) First injection gating system  (b) Second injection gating system
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Fig. 3 Establishment of gating system
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Fig. 4 Results of mold flow analysis
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Fig. 5 Parting lines of first and second injection molding products
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(b) Mould core
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Fig. 6 Design of mould cavity and mould core
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Fig. 8 Cooling system
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SECTION B-B

1—Moving platen ; 2—Spacers ; 3—Moving mould ;4—0° precise positioning ; S—Pressure-bearing plate ; 6—Wear-resistant blocks;

7—Fixed mould core; 8—Fixed mould water channel ; 9—Hot runner; 10—Fixed platen; 11—Positioning ring ; 12—Hot runner retainer plate;

13—Gate insert; 14—Sprue pin; | 5S—Direct ejection pin; |6—Moving mould water channel; 1 7—Support head; | 8—Universal slide seat;

19—Ejector plate; 20—Hoisting mould block ;21—Hot runner connector; 22—Water channel connector; 23—Angular ejector pin
E 10 HLEEERHCA
Fig. 10 Mould assembly drawing
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Fig. 11 Mould of rear reading lamp shell at injection molding

production site
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Fig. 12 Actual injection molding product
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