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Abstract: The quality is a specific or explicit attribute of an item advancement configuration object that 

contains or relates data about the article. This is fundamentally a lump of geometry recognized by its 

capacity to play out capacity with at least one other. In this essential handling, conditions are 

concentrated from idea advancement to assembling of the item. The present work targets the design and 

fabrication of injection molding for producing memento (plastic component) in mass production. The 

project consists of product development, design, fabrication of an injection mold. This will be able to 

form a plastic component by the injection of the molten polymer into a closed mold, where it solidifies to 

give the desired shape. The project design will be done using AUTOCAD software. Then the injection 

mold for the development of the product will be carried out by the AUTOCAD software. Accessible 

control features play an expanding role in mold machining. The CNC can also assist with the manual 

positioning of a five-axis machine.  One mold-making application in which linear-motor machine tools 

are already being used is the machining of very large molds. The component quality will be checked in 

the machining department. 
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1. INTRODUCTION 

In recent years, plastics have turned into the most prevailing designing material for individuals. 

In day by day life, a large variety of plastic items were utilized by individuals [1]. The most 

widely recognized strategies for handling plastics to make plastic parts incorporate Extrusion, 

Injection shaping, Plastic infusion forming process, blow forming, Casting, and so forth. Among 

these manufacturing processes, the injection molding process has evolved as the most efficient 

process for present-day customer needs. Most Common Thermoplastics Used in the injection 

molding process are Polyethylene, Polyamide (Nylon), Acrylonitrile Butadiene Styrene. 

Acrylonitrile Butadiene Styrene (ABS), is an opaque thermoplastic and amorphous polymer, 

Polypropylene, etc., 

2.MOTIVATION AND OBJECTIVES 

Motivation 

The rule of injection molding is extremely simple. The plastic material is warmed-over its 

liquefying point, bringing about the transformation of the strong polymer to a liquid with a 

sensibly low consistency. It is then constrained into a shut form that characterizes the state of the 

article to be produced. Making astute and effective utilization of your materials is another key tip 

for improving your injection molding procedure and the nature of your completed item. One 

thing to attempt is decreasing the shot size. You're presumably enticed to utilize the biggest shot 

size your hardware will permit, yet pause for a minute to re-examine. The favorable position of 

infusion shaping is the capacity to scale creation all at once. When the underlying expenses have 
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been addressed the cost per unit during infusion formed assembling is very low. The cost 

additionally will in general drop radically as more parts are delivered. It provides a method to 

estimate both electricity consumption and environmental impact, taking into account the 

characteristics of both thermo-loaded parts and thermos-loading machine. A case study of an 

induction cooktop housing is presented, showing adequate accuracy of the empirical model and 

the importance of proper machine selection to reduce cost, electricity consumption, and 

environmental impact.   

Objectives 

Injection molding is a heat transfer process. We inject a molten liquid into a metal mold and 

transfer the heat into the metal, where it is transferred into the cooling media. The process of 

injection molding in the present study for the following objectives: 

 To understand how the injection molding process works 

 To be able to identify the processes used in the creation of plastic products. 

 To study the manufacturability of plastic parts 

 To develop the designed Memento into the production process  

3. LITERATURE SURVEY 

The attributes and quality parameters of the last items have an immediate connection to the 

temperature and weight during creation, almost steady warming of enormous sums of material 

and the utilization of high weight clipping devices are important. Given the significance of 

creation costs identified with power utilization, a few investigations have been led in the 

injection molding process. The past researchers proposed a system for the structure of parts and 

forms to limit vitality utilization and natural impacts for the whole item lifecycle. It has been 

examined the usage of a vitality recuperation framework for electric engines in infusion forming 

machines, accomplishing investment funds of up to 51 % in recreation. Various examinations 

have moreover concentrated on the investigation and order of vitality estimations to accomplish 

a superior comprehension of the vitality utilization in every one of the phases of creation. 

The mold surface is heated, ideally to a temperature above the glass-transition temperature (Tg) 

of the material, before injection, then injection starts [1]. It has been presented that the structure 

of a plastic infusion shape for creating a warpage testing example and performing warm 

investigation for the form to access the impact of warm leftover worry in the form. The model 

for warm leftover pressure investigation because of lopsided cooling of the example was created 

and tackled utilizing a business limited component programming called LUSAS V13.5 [2]. 
Likewise, it was indicated the critical decrease in scarp and cooling time. 25% and 2.5% 

decrease in scrap and cooling time were accomplished contrasted with the round cross area, 

individually. A decrease in the contact surface of the sprinter framework with form dividers 

improved the simpler launch of the sprinter framework out of the cavity too [3]. Parameters, for 

example, pressing time, cooling temperature, trim and dissolving temperatures, pressing and 

infusion weights, and fiberglass rates are the most significant variables influencing the warpage 

and shrinkage. Three components and their associations were researched for this situation study. 

The impacts of the infusion parameters on the warpage and shrinkage at various fiberglass rates 

and cooling temperatures were broke down as per the Taguchi strategy [4]. These highlights are 

warm flimsiness and high liquefy consistency, the two of which make circumstances which those 

liable for the procedure must envision and control cautiously. There is little uncertainty that as 

embellishment innovation improves and as the situation concerning VCM turns out to be less 



   Juni Khyat                                                                  ISSN: 2278-4632 

(UGC Care Group I Listed Journal)                                Vol-10 Issue-5 No. 14 May 2020 

Page | 548                     www.junikhyat.com                   Copyright ⓒ 2020 Authors 

risky the infusion trim of PVC will broaden [5] [6]. The cooling arrangement of an infusion 

shape is critical to the efficiency of the infusion forming process and the nature of the shaped 

part. Despite the different research endeavors that have been coordinated towards the 

examination, advancement, and manufacture of cooling frameworks, support for the format plan 

of the cooling framework has not been all around created. In the format configuration stage, a 

significant concern is an achievability of building the cooling framework inside the shape embed 

without meddling with the other form segments. This paper reports a setup space (C-space) 

strategy to address this significant issue [7]. Notwithstanding utilitarian and auxiliary issues, 

preparing issues assume a huge job in the structure of an infusion shaped plastic part. How the 

liquid plastic enters, fills, and cools inside the pit to shape the part generally drives what 

structure the highlights in that part should take. Clinging to some fundamental principles of 

infusion formed part configuration will bring about a section that, notwithstanding being simpler 

to produce and gather, will commonly be a lot more grounded in administration [8]. A 

combination of infusion forming machines into a PC incorporated assembling (CIM) framework 

requires solid procedure observing permitting measurable procedure control (SPC) to be 

actualized. CIM frameworks are worried about PC control and connecting of all capacities in the 

assembling condition. Effective usage of CIM requires exact, dependable, and important data 

identifying with all parts of the assembling procedure [9]. The examination has been approved in 

both logical research center and plant contemplates, and for a scope of polymers, infusion 

forming advances and complexities of item. Such connections, and the particular integrals 

whereupon they are based, can thusly shape the premise of significant measurable procedure 

control for infusion forming or a feasible shut circle control methodology [10]. Numerous 

inquiries about have endeavored towards the steadiness, improvement of surface attributes, 

process parameter concentrate yet constrained work completed on the manageability issues. The 

ecological manageability and vitality productivity factors are key components for the better 

usage of the assets [11]. Utilizing the ideal mix of materials ought to give the longest-lived 

bundles. Notwithstanding, that mix isn't known right now. This investigation endeavors at 

explaining the association of three primary material parts in a plastic bundle: shape compound, 

bite the dust append, and kick the bucket covering [12]. The areas of design found to be most 

important for increased productivity are the sprue bushing, runners and gates, hot manifold, 

venting, cooling, and ejection. While each of these items is specific to the mold being built, good 

design for each can contribute to improved part quality and optimum cycle time [13]. The 

models are used to devise iterative process modifications that lead to a process having a 

reasonable trade-off between process efficiency and product quality [14]. the item quality was 

typically estimated by one single quality trademark or by different quality trademark with 

autonomous parameters each other. In this investigation, streamlining of procedure parameters 

utilizing DOE, RSM, and genetic algorithm were proposed to produce the ideal procedure 

parameters settings of different quality attributes [15]. The professional manufacturing of 

mementos, gift articles as an academic study was not discussed earlier. This could be considered 

as an innovative project as whenever we require smaller volumes of mementos or gift articles we 

can make in-house, so the customization can have significant importance.  

4. MATERIALS AND METHODS 

4.1. Die Manufacturing Process 

A die is a specialized tool used in manufacturing industries to cut or shape material mostly using 

a press. Like molds, dies are generally customized to the item they are used to create. Products 

made with dies range from simple paper clips to complex pieces used in advanced technology. 

Die making industry, due date reliability and product time to market have been identified as key 
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success factors for global competitiveness. Customers demand customized quality products at 

less cost and fast delivery. Therefore, there is a need for firms in the TDM industry to increase 

their flexibility and speed. 

4.2. Materials used for Die Making 

Different types of materials are used in die such as EN 24 and EN 31 

EN 24:  It is the combination of carbon, silicon, manganese, nickel, sulphur, chromium, 

molybdenum, Phosphorous. The chemical composition and mechanical properties of EN 24 steel 

are listed in Table 1 and Table 2. It is a very high strength steel alloy which is supplied hardened 

and tempered. The grade is a nickel-chromium-molybdenum combination – this offers high 

tensile steel strength, with good ductility and wear resistance characteristics. With relatively 

good impact properties at low temperatures, EN24 is also suitable for a variety of elevated 

temperature applications. The key features for this material include very high strength steel 

alloy, easy to heat treat and temper, supplied hardened & tempered, a good combination of 

strength, ductility, and wear resistance. 

Table 1. Chemical Composition of EN 24 Steel 

 C SI MN S P Cr Mo Ni 

0.36/0.44 0.10/0.35 0.45/0.70 0.040 max 0.035 max 1.00/1.40 0.20/0.35 1.30/1.70 

 

Table 2. Mechanical Properties of EN 24 Steel 

Max Stress 850-1000 n/mm
2
 

Yield Stress 680 n/mm
2
 Min 

0.2% Proof Stress 665 n/mm
2
 Min 

Elongation 13% Min 

Impact KCV 50 Joules Min 

Hardness 248-302 HB 

 

4.3. Designing in AUTOCAD 

Computer-aided design (CAD) is the use of computers (or workstations) to aid in the creation, 

modification, analysis, or optimization of a design. 

 CAD software is used to increase the productivity of the designer, improve the quality of 

design, improve communications through documentation, and to create a database 

Example: 3D CAD model for manufacturing. 

 CAD output is often in the form of electronic files for print, machining, or other 

manufacturing operations. The term CADD (for Computer-Aided Design and Drafting) is 

also used. 

 Its use in designing electronic systems is known as electronic design automation (EDA). 

In mechanical design, it is known as mechanical design automation (MDA) or computer-

aided drafting (CAD), which includes the process of creating a technical drawing with 

the use of computer software. 

 CAD software for mechanical design uses either vector-based graphics to depict the 

objects of traditional drafting, or may also produce raster graphics showing the overall 

appearance of designed objects. However, it involves more than just shapes. As in the 

manual drafting of technical and engineering drawings, the output of CAD must convey 
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information, such as materials, processes, dimensions, and tolerances, according to 

application-specific conventions. CAD may be used to design curves and figures in two-

dimensional (2D) space; or curves, surfaces, and solids in three dimensional (3D) space. 

 CAD is an important industrial art extensively used in many applications, including 

automotive, shipbuilding, and aerospace industries, industrial and architectural design, 

prosthetics, and many more. CAD is also widely used to produce computer animation for 

special effects in movies, advertising, and technical manuals, often called DCC digital 

content creation. The modern ubiquity and power of computers mean that even perfume 

bottles and shampoo dispensers are designed using techniques unheard of by engineers of 

the 1960s. Because of its enormous economic importance, CAD has been a major driving 

force for research in computational geometry, computer graphics (both hardware and 

software), and discrete differential geometry.  

 The design of geometric models for object shapes, in particular, is occasionally called 

computer-aided geometric design (CAGD).   
 
4.4. Design steps for Memento layout 
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Fig. 1. Process flow for Memento Design 

Work in an intuitive environment to create and try out different forming shape options. The flow of 

the process for the memento design is shown in Figure 1. Memento design in a 3D isometric view is 

shown in Figure 2. Select your preferred forming shapes to compose our strip layout. Perform 

automated blank calculation or user-controlled flattening on the entire part or specific sections of it. 

Eliminate hours of manual work using Auto Blank on Binder to unfold freeform shapes onto a 3D 

geometry. 

Designing the component in AUTOCAD 

Analysis of the component 

Making Die for component 

Thermal analysis on the Die 

Testing the Die in Injection Molding Machine 

Producing the Component 
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Fig. 2. Memento Design in 3D isometric view 

Utilize special geometric tools incorporating spring back compensation calculations for straight 

lines, edge cuttings, circles, extrude part, the distance between the angle of gear teeth, and other 

forming operations. Work the way that best fits your needs with powerful solid, surface, and 

wireframe functions. Use built-in Finite Element Analysis tools to perform real-time thinning 

and safety zone analysis; on-screen indicators provide real-time curvature maps, draft angle 

analysis, and other input required for force calculation. Save time and eliminate errors by 

automatically transferring the information created in the forming phase to the die tool design 

environment. 

4.5. 2D Modelling Memento Design 

 To determine the number of progressions (stations), progression distance, width, location, angle, 

the distance between Threaded lines, and other nesting parameters. The memento front view is 

shown in Figure 3. Make and view changes on-the-fly with real-time simulation and validation. 

Create and relocate diameter, radius, angles, and arcs it may two or three-point arcs are required 

done in the design. 
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Fig. 3. Memento front view in 2D  

5. RESULTS AND DISCUSSIONS 

The production cost is primarily calculated from the hourly rate and the cycle time. The hourly 

rate is proportional to the size of the injection molding machine being used, so it is important to 

understand how the part design affects machine selection. Injection molding machines are 

typically referred to by the tonnage of the clamping force they provide. The tooling cost has two 

main components - the mold base and the machining of the cavities. The cost of the mold base is 

primarily controlled by the size of the part's envelope. A larger part requires a larger, more 

expensive, mold base. The cost of machining the cavities is affected by nearly every aspect of 

the part's geometry. The primary cost driver is the size of the cavity that must be machined, 

measured by the projected area of the cavity (equal to the projected area of the part and projected 

holes) and its depth. That is, the second part you produce is going to be practically identical to 

the first one, etc. This is a wonderful characteristic when trying to produce brand consistency 

and part reliability in high volume production. Injection-molded components are consistently 

designed to minimize the design and manufacturing information content of the enterprise system. 
A clear indication as to whether an object has been injection molded is its complexity, signs of 

feed points, or ejector pin marks. Nearly all, complex three-dimensional plastic components are 

injection molded. 

6. CONCLUSIONS 

Injection molding is a great technology for finished production on a massive scale. It is also 

useful for finalized prototypes that are used for consumer and/or product testing. Injection 

molding is an extremely useful tool for mass-producing polymer parts once the parameters for its 

ideal operation have been ascertained. The following conclusions have reached after this 

development of memento from injection molding. 

 The presented methodology provides manufacturing companies with feasible means to 

assess their environmental performance 
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 Injection molding is a great technology for finished production on a massive scale. It is 

also useful for finalized prototypes that are used for consumer and/or product testing. 

 The fabricated memento through this process has been distributed between professionals. 

This memento got a huge appraisal and developed confidence levels to develop more 

number of components. 
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