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Abstract 
 
Nowadays, there are various measures taken in factories to reduce production 

time. The product has increased by reducing production time. For example, 

manufacturers have switched from conventional lathe machines to more 

sophisticated machines. This advance machine reduces the time of product 

preparation by half. Existing technologies not only reduce production time 

but also improve its quality. This advance machine reduces the time of 

product preparation by half. Existing technologies not only reduce 

production time but also improve its quality. They were 3D fabricating 

technology the next step of industrialization worldwide. In the manufacturing 

industry as a whole, 3D printing has opened new horizons, and 3D printers 

are becoming tools for technical developments. There is an enormous gap 

between the evaluating of industry and open source 3D printers with the 

previous being on the costly side fit for delivering high-quality items and last 

being on the minimal effort side with moderate quality outcomes. 
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This paper has designed and produced with the aid of locally available 

equipment and plastic waste to create a faster and a fixed 3D printing 

platform. This study also uses dual extruder instead of Single extruder in 3D 

printing technology. The time to replace the filament has thus reduced. By 

using these dual extruders, printing time had reduced. You can also combine 

two materials in the same material and print two different color schemes. 

Moreover, in this work, the delta dual extruder 3D printer machines parts 

such as top cover, bottom cover and side cover of materials are fabricated 

using waste plastics resources. By using these waste resources of plastics, the 

procurement of virgin plastics resources is optimized for making of parts of 

the Delta Dual Extruder 3D Printer machine. 

 

Key words: 3D printing, Dual extruder, Delta, Additive manufacturing, 

Fused Deposition Modeling. 

 

1 Introduction 
 

 In recent years, three-dimensional printing technology has demonstrated 

rapid development. There are many 3D printing methods such as 

stereolithography systems (SLA), selective laser sintering (SLS), fused 

filament manufacturing (FFF), or fused deposition modeling (FDM). FDM is 

the most current technology. In FDM, a plastic coil filament is pushed to the 

nozzle's extrusion and then passes through the heater at the necessary melting 

temperature. The input CAD model has printed layer by layer with molten 

material flow. After the extrusion nozzle spins, the material instantly hardens 

[1]. A 3D printer is an additive method of development in which the addition 

of several layers of material produces 3D objects and parts. The main reason 

for using a 3d printer is 90% material usage, which increases product life and 

makes it lighter and more durable. In different fields such as aerospace, 

automotive, medical, building, and the manufacture of many household 

products, 3D printing has used effectively [2]. 

With 3D printing advances, we have made a great deal of progress with 

numerous improvements in different 3D printing technology with regards to 

speeds, accuracy, surface finish, cost, etc. But only original material or single 

color printing had been an option for a long time in FDM printing [3]. In 

recent developments, further research and development on the use of 

multiple materials in a single press had launched.The FDM printing machine 

is typically fitted with a moving motor-driven extruder to transfer the 

filament into the hot-end mounting system consisting principally of a heat 

sink, heat brake, heated block, and a nozzle. The extruder forces the plastic 

filament into the hot end. The extruder may be an extruder direct or Bowden. 

The extruder is mounted directly above the bed end in the direct extruder, 

minimizing sloppy filament changes between the extruder and the heat end, 

resulting in quicker recovery, less efficient engine, and improved filament 

handling [4-6]. 
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3D printers often use 3 dimensions (x, y, z) that had found at the starting 

and end of the line. For fast prototyping, bioprinting of prosthesis limbs and 

fabricating of automobile, construction, and robotic apparel, 3D printers are 

used. These 3D printers offer designers with flexibility and promote the DIY 

culture in the production community. Some 3D printers, however, are locally 

made 3D printers [7-8]. The Cartesian 3D printers are long-lasting and 

precise but had characterized by a slower print rate and sometimes by a 

highly limited print height or length. By design, 3D cartesian printers are not 

designed for large prints, as they are unstable, leaving discontinuous 

gradients on large prints. Furthermore, each parallelogram has aligned with 

vertical axes [9-11] by changing each of the three braces' angle to a 

coordinate. The 3D printer has equipped with local photocopying and 3D 

printed assembly parts. The Delta 3D printer movement structure has shown 

in Figure 1. 

 

 
Figure 1: Structure View of Delta 3D printer 

 

The updated three-dimensional printer with a new design for effective 

and rapid printing of parts that are integrated into a reusable plastic to 

minimize filament costs uses the content that had recycled as solid product 

waste. Our objective is to rectify the solid strength by using several extruders 

which combine the lean strength of the waste plastic with a high-quality 

plastic to maintain the solid strength [12]. The improved 3D printer with a 

plastic recycler that lowers filament costs has assured, which is an additional 

advantage for our printer and our reliable power. Conventional machining 

has some significant drawbacks as regards material waste and limitations on 

the workspace. 
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2 Methodology 
  

3D printers for earlier fused deposition models (FDM) had only one 

extruder, but multiple extrusion had introduced a few years ago. There has 

been an infinite range of possibilities for multiple extrusion invention. 

Adding multiple extrusions does not affect the printing process. The printer 

switches between filaments automatically according to the template. The 

printer prints the filament it wants when it has a different filament [13]. The 

consumer must stop printing, remove the filament from the extruder, feed in 

the new filament, and resume printing each time another material is needed. 

There are now many extrusion printers on the market. These have a range of 

benefits but also drawbacks for many extrusion printers [14]. 

 

 
  

Figure 2: Process Flow Chart 

The Delta Model 3D Printer used for works is ideal for a 1.75 mm 

diameter filament in the 150 mm x 150 mm x 150 mm construction length, 

with a nominal 0.1 mm layer height. The process flow chart is shown in 

figure 2. The distance between the extruder nozzle and the bed was 

measured, and it has observed that there were no problems with printing 

plastic. Plastic PLA (Polylactic Acid) has printed out of the thesis system 

sent by CAD file. 

 

3 Extrusion Mechanism  
 

Fusion Deposition Modeling (FDM) has used 3D printing technology. 

The mechanism for extrusion uses a motor to pull the string tested in away. 

The ball screw extruder method has used to reduce the weight of the hub and  
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arms. The large engine assembly sits on the top plate for this form of the 

extruder, and only the hot and cooling fans rest on the hub.  

The motor and motor mount has moved away from the hot end of the 

extrusion mechanism [15].The proposed design shown in the figure 3. 

 
Figure 3: Proposed design of Delta 3D printer 

 

 

4 Result and Discussion 
 

They were visually checked by printed out the first layer of a CAD 

component, the Dual Extrusion Delta 3D printer. The defects, such as 

movement deflection or lying, were not present in the printed prototype. 

Several first layer studies with two-layer extrusion had conducted that show 

that printing and tracing times are decreased by 20 percent. The current dual 

extruder time and the standard extruder time had compared. The experiment 

primarily aims at exploring the critical drawback of 3D printing technology, 

that is, printing time. If the two heads of print are mounted together 

compared to a separate unit, the printing area is that.  

 
Figure 4: Final view of Delta 3D Printer 
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The reduction in the region cannot be accomplished because the parallel 

systems typically have less room for work. therefore, two separate pins 

demonstrate that this space restriction has somewhat overcome.A final output 

of the delta dual extruder printer shown in figure 4.  

 

5 Conclusion 
 

A 3D printer has developed using impressed components and recycled e-

waste materials. Multi-material extrusion, which opens doors to new 

possibilities in 3D print, is one of the most significant discoveries in the 

world of FDM 3D printing. It is necessary to use it effectively and efficiently 

because of the numerous benefits of multi-material extrusion. In this paper, 

we also discussed several alternatives and the challenges faced by multi-

material extrusion. The dual extruder design proposed consists of two 

Extruders enabling simultaneous printing without stopping the operational 

process during filament switching with two different colors and materials. 

You had understood that a 3D printing machine with two extruders would, in 

general, be moderately quicker than some other with a single extruder. You'll 

almost know that with one extruder, a 3D printing press with two extruders is 

comparatively quicker than the other. Ideally, it prevents you from 

exchanging filaments occasionally as extruders move independently, which 

makes this printer somehow faster. Multi-color printing improves a 3D image 

overall appearance. But it is even more useful when you find a simple way to 

achieve it, like using a 3D printer with double extrusion. 
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