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Design and experimental verification of injection molds for rear bumper bodies of new energy vehicles
HUANG Ke,ZOU Huajie,JIN Min, XU Zhe, XU Chenchen, QIANG Yuhan
(Changzhou Vocational Institute of Mechatronic Technology ,Changzhou 213164, China)

Abstract : A mold structure analysis was performed on the rear bumper body of a specific new energy vehicle model. To meet
key dimensional accuracy requirements,a combined parting surface was designed under premise of avoiding side recesses and under-
cut structures in plastic part. Leveraging temperature field distribution and gate layout analysis results from Moldflow 2024 numeri-
cal simulation software, various "U"-shaped cross-section schemes were developed for main runner plate. These schemes balance
runner lengths and ensure uniform melt pressure distribution, thereby preventing melt stagnation or scorching. Considering structural
strength, motion precision, and maintenance convenience, three core-pulling mechanisms were integrated into fixed mold side: a
ejector pin-T-type slide groove steering mechanism, a cylinder core-pulling mechanism, and a spring delayed mold opening mecha-
nism. For numerous undercuts and side recesses on moving mold side, multiple sets of two-stage inclined top core-pulling mecha-
nisms were designed. This mechanism achieves staged demolding through coordinated movement of two-stage inclined cores, effec-
tively addressing demolding failures caused by insufficient stroke in traditional inclined cores. In addition, a five-component cooling
system was developed, which markedly reduces product deformation induced by uneven cooling rates. Experimental verification
demonstrated that molded product exhibited no surface shrinkage marks or other defects; no flash or overflow was observed at any
parting line, indicating that mold manufacturing accuracy meets requirements; and all snap-fit features and hole structures were fully
formed. These results confirm the rationality of mold design.
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delayed mold opening mechanism ; two-stage inclined top core-pulling mechanism
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Fig. 1  Overall structure of product
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1—Product;2—Shovel base; 3, 6—Ejector pin;4,7,10—Side hole inser-
tion; 5—ejector guide O ring; 8—Cylinder mounting seat; 9—air cylin-
der; 11—Reset spring limit plate; S, —Movement direction of side hole
inlet 1;5,—Movement direction of side hole inlet 3 ; S,—Movement
direction of ejector pin 6;5,—Movement direction of side hole inlet 2
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Fig. 6 Design of core-pulling mechanism with side hole characteristics

on the fixed mold side
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1—Product; 12—Moving mold kernel insert 1; 13—Moving die side
hole core-pulling assembly ; 14—Secondary inclined ejector pin; 15—
Upside-down formed part; 16—Straight push rod 1; 17—Forming input
4; 18—Main straight top rod; 19—Inclined ejector pin 1;20—Oblique
overhead insertion ; 21—Straight-top insert; S,—Movement direction of
inclined ejector pin 1;S—Movement direction of straight push rod 135,
—Turn formed part upside down in direction of movement
7 SEMERRAERL S T
Fig. 7 Design of side-inverted feature core-pulling mechanism for

moving mould
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22—Directional guide rail 1;23—Moving muold kernel insert 2 ;24—
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Fig. 8 Design of side hole core-pulling assembly on moving

die side
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1—Product; 32—Waterway system on fixed mould side; 33—Waterway
system on moving mold side ; 34—Inclined roof waterway interface;
35—Moving mold water collector; 36—Fast interface; 37—Large slop-
ing roof waterway system; 38—Fixed-mold water collection manifold;
39—Insert waterway system
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Fig. 9 Design of cooling system

1—Product; 10—Side hole insertion 3 ;35—Moving mold water collec-
tor;36—Fast interface ; 38—Fixed-mold water collection manifold ; 40—
Front-panel; 41—Fixed die plate; 42—Fine positioning ; 43—Moving
template ; 44—Support plate ; 45—Mold feet; 46—Push plate guide rail;
47—Baseplate ; 48—Guard column ; 49—Fixed-mould waterway
exchange valve ; 50—Sprue bush
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Fig. 10 Explosion diagram of mould assembly
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Fixed mould
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Fig. 11 Mould of bumper at injection molding production
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Fig. 12 Actual injection molding product
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