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Abstract 

In the recent years of industrial revolution, 3Dprinting has shown to grow as an expanding field of new 

applications. The low-cost solutions and short time to market makes it a favourable candidate to be utilized 

in the dynamic fields of engineering. Additive printing has the vast range of applications in many fields. This 

study presents the wide range of applications of the 3D printers along with the comparison of the additive 

printing with the traditional manufacturing methods have been shown. A tutorial is presented explaining the 

steps involved in the prototype printing using Rhinoceros 3D and Simplify 3D software including the detailed 

specifications of the end products that were printed using the Delta 3D printer.3D printing (3DP) is one of 

the innovative developments in rapid prototyping (RP) technology. The goal of the initial inception and 

progress of the technology was to assist the product development phase of product design and 

manufacturing. The technology has played an important role in educating product design and 3D modelling 

because it helps students/designer to visualize their design idea, to enhance their creative design process and 

enables them to touch and feel the result of their innovative work. This paper presents the results of the study 

done on the in-built potentials and limitations of 3DP technology when used for rapid manufacture. 
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I. Introduction 

Rapid prototyping (RP) technologies are nowadays widely applied for production of parts that are based on 

additive fabrication principles. The technology integrates key disciplines and sets a different approach to the 

traditional procedure from design to manufacturing where 3D physical model of any shape directly from a 
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Computer aided design (CAD) model is built layer by layer. As one of the leading RP technologies, the 

inception and development of 3DP technology has highly contributed in the product development phase of a 

product. Among others, the technology provides a unique opportunity to control the material composition [1-

3] of the product by jetting different powder-based materials from different nozzles. The technology is 

playing an important role in educating product design and 3D modelling because it helps students/designers 

to visualize their design idea and to enhance their creative design process. It stimulates innovative work 

because it enables designers to touch and feel the result of their idea. It simplifies communication between 

different actors of a product, even with nontechnical ones. Further, it enables to develop prototypes at a 

comparatively high speed and low-cost. The development of many other capabilities and techniques such as 

selective use of different materials, suitable post treatment (PT) techniques and colour printing capabilities 

have opened many and diverse fields ofapplications. 

3D printing is likely to have an impact on the healthcare industry because of the ability to manufacture 

prosthetics and implants specifically designed forthepatient by using CT or MRI scan data. Replacement 

splints
4
 and a robotic hand are amongst the items manufactured using 3D printing. Researchers at Harvard 

School of Engineering and Applied Sciences 3D printed layers of stacked electrodes each less than the 

width of a human hair to produce lithium-ion 

micro batteries smaller than the size of a grain of sand.
5
 This would be a big step forward for applications 

from medicine to communications, where standard sized batteries would have proved too big to fit small 

devices but would store enough energy to work them. 

II. System Development 

• You look closely (with a microscope) at a page of text from your home printer, you‟ll see 

the letters don‟t just stain the paper, they‟re actually sitting slightly on top of the surface of 

the page. 

• In theory, if you printed over that same page a few thousand times, eventually the ink would build 

up enough layers on top of each other to create a solid 3D model of each letter. That idea of building 

a physical form out of tiny layers is how the first 3D printersworked. 

• You start by designing a 3D object on an ordinary home PC, connect 

it to a 3D printer, press „print‟ and then sit back andwatch. 

• The 3D printing process turns a whole object into thousands of tiny little slices, then makes it from 

the bottom-up, slice by slice. Those tiny layers stick together to form a solid object. Each layer can 

be very complex, meaning 3D printers can create moving parts like hinges and wheels as part of the 

same object. You could print a whole bike - handlebars, saddle, frame, wheels, brakes, pedals and 
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chain - ready assembled, without using any tools. It‟s just a question of leaving gaps in the right 

places. 

 

III. Result 

In this section, some 3D printed products modelled on Rhinoceros 3D and printed by using Simplify 3D as 

discussed in Section III are presented. Figure 5a, 5b and 5c shows the skull, robot and mask respectively. 

These complex designs with extreme precision and finishing shows the utilization of3D printing in 

manufacturing of robotics or medical products. Figure 5d shows the nut-bolt that can be utilized as a 

prototype for industrial and automotive products. Figure 5e, 5f, 5g and5h shows the vase, flag stand, keyring 

and paper weight respectively. This shows that the decorative product manufacturing industry can make 

efficient use of the additive manufacturing and meeting the clients need to deliver customized products. The 

detail specifications of each product are listed in Table I. 

IV. Conclusion 

The area of 3D printing has increased massively since 1980 (which constituted the date limitations of the 

current dataset). However, the fact that there is patent data from this era which is still relevant to this field of 

technology is illustrative of the fact that this technology has existed in many forms for some time, and that it 

is only recently with advances in computing and software combined with large amounts of media interest, 

(plus the expiration of a number of useful patents) that has led to the current status regarding this technology. 

One dataset gives about 30,000 published patent applications since 1980 relating to 3D printing which cuts 

across many areas‟ technology. Patenting activity in the area of 3D printing does not appear to have been 

affected by recent global economic crisis. The US appears to lead the way in this technology space with most 

applicants seeking patent protection there. A number of patents have been highlighted as being cited in 

patents perhaps providing an indication of the quality of the disclosures contained therein. Looking at other 

sources of data either through non patent literature (NPL) and Internet search information has confirmed that 

there has been an increase in interest in this area through an expansion of the numbers of academic papers, 

and increasing use of Internet search terms, which can be related to 3D printing. Including these sources of 

data allows a fuller picture of this developing technology to be achieved. Key conclusions for examining this 

data show that there has been a large increase in both the media interest and volumes of patent filings in this 

area of technology. The technology itself is not new (note the patents from 1980), but the tools which allow 

the underlying technologies to be exploited have undergone substantial improvement over this time frame. 

Filings from the year 2000 onwards have demonstrated the largest increase in volume, despite the potential 

effects of the economic downturn in this time period. The UK does not appear to have a degree of 

specialisation in this area from the current patent filings. In looking at the patent data, Australia has been 
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listed as a country with a high degree of specialisation, which can be linked back to the activity of  a prolific 

inventor, Kia Silver brook. The UK does perform well in terms of the location of the inventor rather than as a 

location for filing of the application or the country from which priority is taken. Most of the top applicants are 

US based companies. However, many of the inventors are not US based, but file their patents in this location. 

Of the top applicants, most of those listed do not collaborate with others. It is also evident from the data that 

the top applicant holds many patents in the area, but that these are older than those from other top applicants 

and will expire soon. There are a number of highly cited patents in this technology with some of them listed 

in the text. These patents are now relatively new and will expire soon. It will be interesting to see how the 

technology area evolves given this expiry. There is also increasing academic share of applications over the 

time period 2000-2012 A review of landscape maps of this technology reveals that key areas of interest 

include biomedical applications, circuits and electrode fabrication. Future work could take many forms given 

the diversity of the technologies contained within the dataset. It would to interesting to look at Trade Mark 

filings in this area to see if there is a relationship between this data and NPL and patent data. Further 

investigation of patent filings could reveal changes in the manner in which technology is applied and used as 

well as potentially contributions to changes in business developmentmodels. 

Advantages 

• Engineering Industry 

• Electronicindustry 

• Plastic Surgery Industry 

• Dentistry 

• Orthopedic 

• FashionIndustry 

• Prototyping and product developmentIndustry 

• FoodIndustry 

• RefurbishmentIndustry 

• Arts and craftsIndustry 

• Architecture 

• Education Industry (Schoolprojects) 

• Casting / Foundryindustry 
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