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Design and test verification of injection mould for automobile front bumper
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Abstract : By analyzing the characteristics of the front bumper structure of a certain model of automobile, it is found that the
features of upside-down and side holes in the product are more distributed, and the mould can not be removed smoothly, so it is
necessary to set several groups of core pulling mechanisms. The center line of the side hole on both sides of the bumper is not collin-
ear with the direction of the mould opening, so the mould cannot be opened directly. There are step holes in the mould side of the
product, and the core pulling mechanism cannot be designed from the mould side, so the cylinder loading and replacing core pulling
mechanism is designed in the mould. The ejector system adopts the ejector mode of "insert + straight top + inclined top" to maxi-
mize the contact area between the product and the ejector system. For the area where the insert cannot be set, the straight ejector rod
and the inclined ejector rod are set. Considering the equal length of the material flow and balanced filling, 4 gates are set on each
side of the product to ensure the filling efficiency and welding effect. A "material flow loop" is set on the center line of the product,
and the material flow front with poor welding state is led out of the product to ensure the uniform appearance of the product. The test
verifies that the product is full filled, there are no defects such as overflow and flash, the appearance of uniform luster, no shrinkage
and welding marks, which verifies that the hot runner layout is reasonable and the "material flow loop" is set properly. The reverse
buckle feature and side hole feature are completely formed, and there are no broken holes and strains, which verifies that the design
of each core pulling mechanism is reasonable, the mechanism action is accurate, and there is no interference between each other.
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Fig. 1  Front bumper product structure
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(b) Movement path of side hole core-pulling mechanism
1—Product; 2—Rail base ; 3—Floating base ; 4—Guide rail ; 5—Post rod;
6—Lifter foundation ; 7—Core-pulling mechanism 1 ; 8—Core-pulling
mechanism 2 ; 9—Core-pulling mechanism 3 ; 10—Guide block;
11—Core-pulling insert; 12—Guide sleeve; 13—Leader;
§,~S,—Movement direction of each guide bar
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Fig. 3 Side hole core-pulling mechanism on moving mould and its

movement direction
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1—Product; 14—Auir cylinder; 15—Mould-opening limit device;
16—Mould-closing limit device ; 1 7—Guide batten; | 8—Slider base;
19—Core-pulling insert; S,—Direction of cylinder movement;
S,—Movement direction of core-pulling insert in slider base;
S,,—Moving direction of core-pulling insert
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Fig. 4 Side hole core-pulling mechanism of fixed mould and its

movement direction
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1—Product; 20—Ejector plate;21—Push plate ;22—Push-plate limit
device;23—Supporting pillar; 24—Angle ejector rod ; 25—Ejector guide
pillar; 26—Straight ejector pin;27—Nitrogen spring; 28—mould insert
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Fig. 5 Ejector system
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1—Product;29—Fixed mould waterway ; 30—Fixed mould riser;
31—Moving-mode waterway ; 32—Moving-mould riser; 33—Heating
couple; 34—Slider waterway ; 35—Moving mould drain;
36—Quick connection device; 37—Fixed mould drain
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Fig. 6 Mould temperature system
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1—Product; 38—Hot runner holder; 39—Hot runner plate;
40—Two stage hot nozzle ;41—Temperature control coil ;

42—Temperature sensing interface ; 43—Heating coil interface
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Fig. 7 Hot runner system
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(b) Mould final assembly section

1—Product; 6—Lifter foundation;20—Ejector plate;21—Push plate;

23—Supporting pillar; 24—Angle ejector rod ; 25—Ejector guide pillar;
29—Fixed mould waterway ; 31—Moving mould waterway ;

39—Hot runner plate ; 40—Two stage hot nozzle ;43—Heating coil inter-
face ;44—Top tray ; 45—Hot runner fixing plate ; 46—Fixed mould plate;

47—Moving mould plate;48—Mould foot;49—Base plate; 50—Set

piece; 51—Lifter foundation waterway ; 52—Moving mould insert;
53—Crash bar; 54—Moving core; 55—Locating ring
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Fig. 8 Mould assembly drawing
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Fig. 9 Moving and fixed mould structure
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Fig. 10  Finished product
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