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A B S T R A C T 

In the earlier days of injection moulding,mould making industries were following difficult procedures and was very challenging. Andentire design were to be 

completed by drafting done by manual drawings. As the drafting and modeling softwaresstarted entering into the market, designing was carried out models 

with the help of 2-d mould, but these designs were never close to real mould. Later onin modern day mould designs, with the introduction of 3-D mould 

design softwares, designing became lot more easier. In the present investigation, design of feed system was carried out using NX-11.0 software. And with the 

help of analysis onecan predict the plastic behavior which happens in the mould.These analysis softwares brought down computational time by a great 

margin. This paper explains the design and analysis study of the component of a mixer jar lid. With the help of Autodesk Moldflow Adviser software, 

analysis of component was made and results are used for the designing of mould for the same component. The material selected in this study is 

polycarbonate.When defects were found, the feed system was modified and the analysis was carried out until flaw-less output was obtained. The defect free 

output which leads to excellent quality of the productwas followed by final tool design. 
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1. Introduction 

Plastic is widely used everywhere in the world because of its desirable properties. It can replace the metal with strength and drastic reduction in the 

weight. Polycarbonates are the thermoplastics of high-grade polymers. This material can be easily mouldable. It has high strength and transparent. The 

major drawback of this material is, it isn’t flexible and not applicable for aesthetic colour component. 

 

Injection moulding for plastic component is common method in the plastics processing industry. It is the process that involves the cyclic operations of 

fast filling followed by cooling and ejecting the component. Selecting the proper type of mould is must for producing the component and it is very crucial 

because it has the direct impact on product quality, speed of production, and overall costs. 

 

In the present work component mixer jar lid is the component that needs to be analyzed in order to get proper ideology of the mould. The analysis 

helps to understand the plastic flow behavior inside the mould. The analysis software like Autodesk Moldflow Adviser helps in achieving the analysis of 

components. This paper aims to find the proper parameters required for making the mould. The required basic calculations were made and considered 

those parameters in the analysis.  

Analysis was be carried out to know the proper filling, weld lines, entrapped air, injection time, temperature and pressure distribution in the 

component. The component Mixer Jar lid is considered for the analysis and results were used in the modelling of the mould in NX-11.0 software. 
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2. Objectives 

 The primary goal of this project is to designand analyse a three-dimensional mould tool.  

 For creating a simple and viable mould, a basic component study must be completed. 

 Autodesk Moldflow Adviser is used to check component quality prior to mould production. 

 Using analysis results, correcting any potential problems or defects that have arisen.  

3. Methodology 

3.1 Study of the component: This step involves a thorough examination of the component that was provided by the customer. Checking the component's 

dimensions, whether it's moldable or not.  

3.2 Feasibility study of the component:This stage is crucial in the design and fabrication of the mould. Because this process involves a thorough 

examination of the component for design purposes, such as parting line details, core and cavity draft information, any changes to the part are addressed 

with the client, and any necessary corrections or alterations were made. 

3.3 The design concept is being prepared: Finding out the mechanisms, part ejection, gating type and location, a preliminary hand design of the layout 

that has the least essential features, and cooling for the component are all basic needs for the making the mould. 

3.4 The component analysis: The component will be analysed to determine the component entire filling, weld lines, air traps, injection time, temperature, 

and pressure distribution. These considerations will aid in the creation of a mould that produces high-quality items. 

3.5 Design of a three-dimensional mould: Using the techniques outlined above, creating a 3-D mould using NX-11.0 software. The 3-D mould will be 

utilized to create the mould, as well as to assemble and produce the component. 

 

4. Study of the component 

Table 1. Component Details 

 

Name of the component Mixer jar lid 

Average thickness  2 mm 

Material POLYCARBONATE (TRANSPERANT) 

Shrinkage 0.5-0.8 % 

Density  1.2 – 1.5 g/cc
 

L× W × H (mm) 167× 117 ×44 

Volume (v) 58 cm
3
 

Melt temperature 288 – 316 ℃ 

Mould Temperature 71.1 – 93.3 ℃ 

 

Fig. 1. Component Image 

5. Feasibility study: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. Parting line representation 

The geometry and structure of the component influence the parting surface selection. This facilitates the manufacture and ejection of the component. The 

underlined surface was used as the parting surface in the 3D model 
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Fig. 3 Draft analysis 

Draft Analysis allows oneself to determine if the drafted element can be easily removed. At every stage in this form of study, colour ranges define 

zones on the examined element where deviations from the draft path correspond to specified values.Here green colour indicates positive drafts and red 

colour indicates negative drafts. Ejection of the component was made on negative drafting.  

6. Design of feed system  

Runner design: Diameter of runner can be calculated by using the relationships 

𝑹𝒅 =  
 𝑾𝒕 ×  𝑳

𝟒

𝟑.𝟕
 

Shot weight of the component is 73.08 g 

Length of the Runner is 16 mm  

𝑹𝒅 =  
 𝟕𝟑.𝟎𝟖×  𝟏𝟔

𝟒

𝟑.𝟕
 = 4.62 ≈  5 mm 

For ease of machining and ease of cutter availability it is rounded off to 5 mm. 

Gate design:The Rectangular edge gate is considered for the design purpose and dimensions are given below. 

Width of the rectangle W = 4 mm 

Depth of the rectangle H = 1 mm 

Thickness of the rectangle t = 1 mm 

7. Flow Analysis results 

Autodesk Moldflow Adviser software was used to perform the mould flow analysis. The software can predict fill time, injection pressure, air traps, 

and possible shrink marks based on selected gate and material properties. 

 The region where plastic flow will be easy and difficult is depicted in Fig. 4 (a). The red region has the highest resistance, while the blue sector 

has the easiest flow. 

 The optimum gating site where the gate can be created is shown in Fig.4 (b). Because the mould is single cavity, the core region has the best 

moulding advantages. 

 Figure 4 (c) depicts the component's actual filling time. It takes 2.087 seconds to fill the component completely. 

 The adviser is confident in the component's filling. It's also displayed in Fig. 4 (d) with a 100% high confidence fill. 

 The advisor predicts the pressure needed to inject the material into the mould spaceas 119.9 MPa as shown in fig.4 (e). 

 Shrinkage is the deformation of a plastic moulded component caused by a density difference between melt and solid plastic. When the plastic 

cools after the injection, it begins to shrink. Proportion of shrinkage is nearly 5%, as shown in Fig. 4(f). It's also acceptable from a design 

perspective. 

 Sink marks are tiny pits or sorrows that form in the injection moulded part's thicker spaces.The possible sink areas are depicted in Fig. 4(g) The 

maximum depth of a sink is 0.05 mm, while the average is 0.02 mm. 3.22 percent of models are sensitive to shrinkage, which is acceptable. 

 Warpage occurs when a component is distorted during the cooling process. It has the potential to cause the part to fold, bend, or twist. There is 

no indication of warpage based on Fig. 4(h). 

 Air traps are most commonly found in the last fill sections. The absence of undersized design and vents is a common source of air traps.Figure 

4 (i) depicts air trapped in the outer region, which can be removed by constructing adequate vent routes. 

 Figure 4 (j) depicts the component's available weld linesand has the lowest weld lines. 
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a) b) 

 

 

c)                                                                                                                            d) 

e)                                                                                                                            f) 
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                                              g)                                                                                                                                 h) 

 

i)                                                                                                                   

j) 

 

Fig. 4 a) Flow resistance indicator         b) Gating suitability 

c) Fill time                                   d) Confidence of fill 

e) Injection Pressure                    f) Volumetric shrinkage 

g) Sink marks estimation             h) warpage indicator 

i) Air traps j) Weld lines 

 

 

8. Design of a three-dimensional mould 

8.1 Shrinkage addition 

Plastic shrinkage is a dimensional change in the moulded object that 

occurs when it cools following injection. The majority of the 

shrinkage happens while the component is still in the moulding tool 

during the cooling stage, however the part may shrink by a minor 

percentage after ejection as it cools.Before initiating the core and 

cavity extraction, shrinkage should be applied to the component to 

eliminate the shrinkage impact caused by the polymer's density 

reducing. 1+s is the formula used. 

 

 

Fig. 5 Adding Shrinkage 
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8.2 Core and Cavity inserts 

 

 

 

 

 

 

 

 

 

a) b) 

Fig. 6 a) Cavity insert b) core inserts 

 

The areas of core and cavity surfaces are present in core and cavity inserts. Because these inserts come into close contact with melt injected material, they 

must be composed of a tough substance. D2-HP4MA material is used for the insert high harden steel material.The cavity insert is depicted in Fig. 7.2, with 

the highlighted area representing the cavity of the component.Tiny steel blocks are used to make the inserts. Core inserts are the male component of the 

inserts. The inserts are secured in the bolster or housing with screws and fittings. 

8.3 Two halves  

A standard two-plate mould has one fixed half and one moving half. All of the mould components are either assembled in the fixed half or the moveable 

half. The separating surface is the line surface where these two halves meet. The fixed half of the mould is attached to the machine's fixed platen, while 

the moving half is connected to the machine's moving platen.In most cases, the core is located in the moving half of the mould, while the cavity is located 

in the stationary half. The ejection system is also included in the mould's movable half. This is due to the fact that the portion has shrunk. After the part 

shrinks while cooling, the core sections of the component remain when the mold is opened.The elements for the feed system are all provided in the cavity 

half of the mold. Because the fixed platen and half are where the plastic material is injected, parts like the registration r ing and sprue bush should only be 

housed in the fixed half. 

 

 

 

 

 

 

 

 

 

 

 

 

 a)                                                                 b) 

Fig. 7 a) Top half assembly b) Bottom half assembly 

8.4 Tool Assembly 

After all of the mold elements have been designed, the entire mould assembly is examined, and then individual part drawings are prepared. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.8 Assembly of the tool 
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9 Conclusion  

 This work explains the creation of a plastic injection mold for producing Mixer Jar Lid.  

 A study of the component material was conducted to assess its mechanical, thermal, and electrical qualities. 

 Calculations are done to determine the machine's suitability for mould manufacture. 

 Moldflow Advisor software is used to perform and understand the analysis. Before attempting to rectify them, a thorough examination of the 

types of flaws and the underlying causes of the problems is required, as is the construction of a tool that appears to perform satisfactorily 

during testing phases and is assembled after following the manufacturing procedure. 
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