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Introduction

The EV charging gun is a critical component in electric vehicle charging infrastructure, requiring high reliability,
mechanical strength, electrical insulation, and long-term environmental resistance. The plastic components
used in charging guns, including outer housings, internal supports, locking structures, and protective covers,
are typically manufactured through precision injection molding using engineering thermoplastics such as
PC/ABS, PA66 GF30, PBT, and flame-retardant polymer materials.

While injection molding provides an efficient solution for large-scale production, mold design plays a decisive
role in determining product quality, manufacturing stability, and overall production cost.

Due to the complex geometry of charging gun components, mold development often faces challenges including
uneven filling, difficult part ejection, dimensional instability, insufficient cooling performance, and excessive
tooling modifications.

This technical report analyzes common mold-related issues encountered during EV charging gun
manufacturing and provides practical optimization strategies covering cavity design, gating systems, cooling
structures, venting solutions, and mold validation processes.

Common Mold Design Problems

The following mold issues are frequently observed during EV charging gun injection molding development:

No. Mold Issue Description

1 Improper Gate Design Incorrect gate location or size causing filling imbalance and weld line problems

2 Poor Cooling System Design Uneven cooling leading to warpage, shrinkage variation, and longer cycle time

3 Difficult Mold Ejection Product sticking or deformation caused by insufficient draft angle or improper ejector design

4 Inadequate Venting Trapped air causing burn marks, short shots, and incomplete filling

5 Parting Line Design Issues Flash defects and appearance problems caused by improper mold separation design

6 Insufficient Mold Strength Mold deformation or premature wear under high injection pressure

7 Complex Slider and Insert StructuresIncreased tooling difficulty and maintenance requirements

Root Cause Analysis

Gate Design Related Problems



Gate design is one of the most critical factors influencing injection molding performance.

For EV charging gun components, the housing structure often includes:

• Long flow paths

• Multiple ribs

• Internal mounting features

• Thin-wall sections

An unsuitable gate location may result in:

• Uneven filling speed

• Excessive injection pressure

• Visible weld lines

• Poor mechanical strength

For example, placing the gate too far from thick structural areas may cause premature cooling before complete
filling, resulting in short shots or weak bonding between melt fronts.

Optimization strategies include:

• Selecting appropriate gate locations through Moldflow analysis

• Adjusting gate size according to material flow characteristics

• Using multiple gates for large or complex housings when necessary

Cooling System Design Challenges

Cooling performance directly affects cycle time, dimensional stability, and product appearance.

During injection molding, different areas of a charging gun component cool at different rates due to variations in
wall thickness and structural complexity.

Poor cooling design may cause:

• Uneven shrinkage

• Warpage

• Residual stress

• Extended production cycles

Common causes include:

• Cooling channels positioned too far from cavity surfaces

• Insufficient cooling around thick sections

• Uneven temperature distribution

Recommended solutions:

• Optimize cooling channel layout

• Add additional cooling circuits near heat accumulation areas

• Use conformal cooling technology for complex structures

• Analyze temperature distribution through simulation



Mold Venting Problems

During injection molding, air inside the cavity must escape smoothly as molten plastic fills the mold.

Insufficient venting can cause:

• Burn marks

• Gas traps

• Short shots

• Surface defects

EV charging gun housings often contain enclosed areas and complex ribs, making venting design especially
important.

Effective venting solutions include:

• Adding vents at melt flow endpoints

• Optimizing vent depth and width

• Improving mold surface finishing

• Using vacuum-assisted molding when required

Proper venting improves filling quality and reduces cosmetic defects.

Ejection System Design Challenges

After cooling, molded parts must be removed from the cavity without deformation or surface damage.

Improper ejection design may result in:

• Ejector marks

• Product deformation

• Cracking

• Difficult demolding

Common causes include:

• Insufficient draft angle

• Uneven ejection force

• Incorrect ejector pin locations

• Excessive molding stress

Optimization methods include:

• Increasing draft angles where possible

• Balancing ejector pin distribution

• Using ejector plates for large surfaces

• Considering automatic demolding mechanisms

For precision charging components, ejection design must be evaluated during early mold development.

Parting Line and Flash Control



The parting line determines how the mold separates and directly affects product appearance and dimensional
accuracy.

Poor parting line design may lead to:

• Flash defects

• Visible mismatch lines

• Difficult trimming processes

Factors affecting flash include:

• Insufficient mold clamping force

• Mold surface damage

• Excessive injection pressure

• Poor mold alignment

Recommended solutions:

• Improve mold fitting accuracy

• Use appropriate mold steel

• Optimize clamping force requirements

• Perform regular mold maintenance

Mold Material Selection and Durability

EV charging gun molds require high durability because production volumes are usually significant.

The selection of mold materials affects:

• Tool life

• Surface quality

• Maintenance frequency

Common mold materials include:

• P20 steel for general production molds

• H13 steel for high-temperature applications

• S136 stainless steel for high-quality surface requirements

For reinforced materials such as PA66 GF30, glass fibers can increase mold wear.

Therefore, hardened steel and wear-resistant components are recommended for long-term production stability.

Mold Optimization Strategies

Strategy Category Recommended Actions

Mold Flow Analysis Predict filling behavior, weld lines, air traps, and pressure requirements before tooling

Gate Optimization Adjust gate type, location, and size based on material flow analysis

Cooling Improvement Optimize cooling channels and temperature distribution



Ejection Design Improve draft angles, ejector layout, and demolding reliability

Material Selection Choose suitable mold steel according to production volume and material abrasiveness

Maintenance Control Establish regular inspection and preventive maintenance procedures

Mold Validation and Testing

Before mass production, EV charging gun molds should undergo systematic validation.

Recommended validation processes include:

Mold Trial Evaluation

Analysis of:

• Filling performance

• Product appearance

• Ejection stability

• Cycle time

Dimensional Verification

Including:

• CMM inspection

• Critical tolerance measurement

• Assembly verification

Process Capability Testing

Evaluation of:

• Repeatability

• Shrinkage stability

• Production consistency

Reliability Testing

Including:

• Mechanical assembly testing

• Environmental testing

• Temperature cycling


