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Mould design and molding simulation analysis of low-pressure injection overmolding for upper trim panel
on automobile C-pillar
CHEN Yegao', LI Ziming’, WU Di’, XU Qingqing', SHI Ying’, LIU Jinxin’

(1. Sugian University, Sugian 223800, China; 2. School of Intelligent Manufacturing Technology, Nanyang Vocational College, Nanyang 474500, China)

Abstract : To address the stringent production requirements for appearance texture, assembly precision, and lightweight design
of upper trim panel on automotive C-pillar, an inverted mould featuring 2-cavity configuration and a valve-gated hot runner system
was developed based on the low-pressure injection overmolding process. A three-dimensional (3D) model of the product was
constructed using UG software, followed by a systematic investigation into its structural characteristics, molding feasibility, and
material processability. 20 wt% talc modified polypropylene was selected as the injection molding base material, while polyvinyl
chloride artificial leather composite fabric was served as the surface cladding material, achieving a balance between structural
strength, lightweight requirements, and tactile performance. The mould design integrated several innovative approaches: an extended
parting surface was adopted to mitigate the risk of fabric puncture; an inverted gating system combining a 4-point sequential valve-
gated hot runner and cold runner gate was proposed, with gating implemented from the core side to eliminate shrinkage marks on the
cladded exterior surface; and a combined fabric crimping and positioning mechanism composed of fixed fabric hanging pins and

pressing blocks was configured to ensure precise positioning and structural integrity of the cladding fabric. Furthermore, an integral
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CHEN Yegao, LI Ziming, WU Di, et al. Mould design and molding simulation analysis of low-pressure injection overmolding for upper trim

panel on automobile C-pillar[J]. Engineering Plastics Application,2026,54(2):130-137.
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molding component structure was employed to enhance injection precision, a combined lateral core-pulling mechanism combining
oil cylinder and slider, as well as angle ejector pin and angle ejector block was utilized to adapt to the molding of complex structures,
and a differentiated symmetrical water circuit cooling system was designed to guarantee temperature field uniformity. The overall
assembly design of the mould was completed, and its operational principle was elaborated in detail. CAE mold flow analysis was
performed using Moldflow software to validate the rationality of the gating system and process parameters, involving dual-domain
grid division and simulation of the entire injection molding cycle with filling-holding-warpage. The results demonstrate that the plas-
tic part exhibits uniform filling without short shots or flow hysteresis, accompanied by a stable temperature field. The maximum
injection pressure reaches 56.47 MPa that below the specified process upper limit of 60 MPa, and the maximum warpage deforma-
tion is constrained within the designed range of +3.5 mm, with all key performance indicators complying with technical require-
ments. This research provides valuable scientific basis and engineering reference for the design of mould with low-pressure injection
overmolding, simulation of molding processes, and optimization of mold trial parameters for similar automotive interior components.

Keywords : upper trim panel on automotive C-pillar ; mold flow analysis ; low-pressure injection overmolding ; inverted

mould design ; extended parting surface
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(b) Angle ejection pin and angle ejection block
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Fig.7 Lateral parting and core-pulling mechanism
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(c) 2D cross-sectional view
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(d) 3D assembly drawing

1—Locating ring ; 2—Fixed mould plate; 3—Hot runner plate ; 4—Ejector rod retainer plate ; 5S—Hexagonal socket screw ; 6—Bottom needle plate;

7—Face needle plate ; &—Support pillar; 9—Spacer block ; 10—Guide pillar; 11—Guide sleeve; 12—Mould locking block ; 13—Cavity ; 14—Moving

mould plate; 15—Hot runner; 16—Straight ejector rod; 17—Straight ejector block ; 18—0Oblique ejector; 19—Oblique ejector rod ; 20—Oblique ejector
seat;21—Mould foot; 22—Limit block ; 23—Cylinder fixed block ; 24—Slider; 25—Slider cylinder; 26—Core; 27—Ejector pin; 28—Ejector pin plate

cylinder; 29—Ejector pin plate guide pillar; 30—Waterway connector
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Fig. 10 Mould drawing for low-pressure injection overmolding of upper trim panel on automobile C-pillar
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(a) Grid division result

Triangles

Entity counts:
Triangles 207516
Connected nodes 183662
Connectiuity regions 2
Invisible triangles ]
Area:
(Mold blocks and cooling channels are not included)
Surface Area: 9128.74 cn"2

Uolume by element types:
Triangle: 1089.9% cm”3

fAspect Ratio:
Haximum Average Minimnum
18.64 2.06 1.1%

Edge details:
Free edges (]
Manifold edges 311274
Non-manifold edges ]

Orientation details:
Elements not oriented a

Intersection details:
Element intersections 3
Fully overlapping elements 2

Match percentage:
Hateh percentage 91.5%
Reciprocal percentage 9031

Suitable for Dual Domain analysis.
Mesh defects need to be fixed.

(b) Number of grid cells
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Fig. 11  Grid division results and quantity of upper trim panel on auto-

mobile C-pillar
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