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Abstract: This Scientific Paper explores the intricate landscape 

of the fast emerging and rapidly developing 3D Printing, also 

known as Digital Fabrication technology, spanning and providing 

an overview of its initial inception, innovation, historical 

evolution, present day applications across industries, and the 

various social and environmental implications of its use. This 

Study highlights the strengths and limitations of the diverse 3D 

printing technologies and Materials Science, emphasizing their 

significance in industrial and consumer contexts. The 

examination of materials underscores their crucial role in 

determining the quality and functionality of printed objects, with a 

focus on emerging materials driving innovation. The Study aims to 

build upon the rich tapestry of historical developments, 

fundamental principles, and existing research, providing a 

comprehensive understanding of diverse and manifold 3D printing 

technologies, analyzing their transformative impact on industries. 

Furthermore, it carries out an in-depth exploration of challenges, 

potential solutions, and future directions, aiming to provide insights 

into the dynamic and versatile nature of 3D printing and Additive 

Manufacturing technology.  

Keywords: 3D Printing, Additive Manufacturing, Digital 

Fabrication Technology, Computer-Aided Design & Computer-

Aided Manufacturing (CAD/CAM) 

I. INTRODUCTION

A. Background

The advent of 3D printing technology has 

revolutionized traditional manufacturing processes, offering 

unparalleled flexibility, customization, and efficiency in the 

creation of three-dimensional objects. Commonly referred to 

as additive manufacturing, 3D printing enables the layer-by-

layer construction of objects based on digital models, paving 

the way for innovation across diverse industries [1]. The 

roots of this groundbreaking technology can be traced back 

to the early 1980s when the first rudimentary 3D printers 

emerged. Over the decades, advancements in materials, 

techniques, and applications have propelled 3D printing into 

a transformative force with far-reaching implications. 
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B. Historical Development

The origins of 3D printing can be attributed to the 

pioneering work of Chuck Hull, who introduced the 

Stereolithography (SLA) process in 1983, marking the birth 

of additive manufacturing. Subsequent developments in the 

1990s saw the introduction of Fused Deposition Modeling 

(FDM) and Selective Laser Sintering (SLS), expanding the 

range of printable materials and applications. The evolution of 

3D printing has been characterized by a continuous quest for 

precision, speed, and versatility, leading to the emergence of 

diverse printing technologies [2][11][12]. 

C. Significance in Various Industries

The significance of 3D printing extends across a 

spectrum of industries, redefining traditional manufacturing 

paradigms. In aerospace and automotive sectors, it has 

facilitated the production of lightweight, intricately designed 

components, enhancing fuel efficiency and performance. The 

healthcare industry has embraced 3D printing for personalized 

medical implants, prosthetics, and even organ printing, 

showcasing the technology's potential to improve patient 

outcomes. From architecture to fashion, and from consumer 

goods to defense, 3D printing has transcended its initial 

niche, becoming an integral part of the global manufacturing 

landscape [3]. 

As we embark on a journey through the intricacies of 3D 

printing, this Paper seeks to explore the technological 

foundations, materials, applications, challenges, 

advancements and future trajectories of this transformative 

manufacturing paradigm. By delving into the historical 

evolution and contemporary significance of 3D printing, we 

aim to contribute to a comprehensive understanding of its 

impact on industries and society at large. 

II. HISTORICAL EVOLUTION OF 3D PRINTING

TECHNOLOGY 

The genesis of 3D printing traces back to the early 1980s 

when Chuck Hull introduced Stereolithography (SLA), 

marking a pivotal moment in manufacturing history. This 

revolutionary technique allowed for the layer-by-layer 

creation of objects using photosensitive polymers cured by 

ultraviolet light. The subsequent decades witnessed the 

emergence of various 3D printing technologies, each with its 

unique approach. The 1990s saw the inception of Fused 

Deposition Modeling (FDM) by Scott Crump, introducing the 

extrusion of thermoplastic materials to construct objects layer 

by layer. Selective Laser Sintering (SLS) and Electron Beam 

Melting (EBM) followed, enabling the use of powdered 

materials such as metals and ceramics.  
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As the technology evolved, advancements like Multi-Jet 

Fusion (MJF) and Digital Light Processing (DLP) enhanced 

speed, precision, and material diversity, propelling 3D 

printing into mainstream manufacturing [4][13][14]. 

A. Key Principles and Techniques Involved in 3D 

Printing 

At its core, 3D printing is based on the principle of 

additive manufacturing, in stark contrast to subtractive 

manufacturing methods. Instead of removing material to 

create an object, 3D printing builds it layer by layer from the 

bottom up, guided by a digital model. The key techniques 

involve the deposition, fusion, or solidification of materials 

based on the specific technology employed. 

Understanding the principles of layer deposition, whether 

through extrusion, curing, or sintering processes, is 

fundamental to grasping the mechanics of 3D printing. 

Different printing technologies utilize varied methods, such 

as the application of heat, light, or chemicals, to transform raw 

materials into the desired form. The precise coordination of 

these processes is orchestrated by sophisticated computer-

aided design (CAD) software, translating digital models into 

tangible, physical objects [5][15]. 

B. Studies on Different Applications and Materials 

A vast body of research has explored the multifaceted 

applications and materials in 3D printing. In the realm of 

applications, industries such as healthcare have witnessed 

groundbreaking developments, ranging from the creation of 

patient-specific implants and prosthetics to bioprinting for 

tissue engineering. Aerospace has embraced 3D printing for 

lightweight components, reducing fuel consumption and 

enhancing performance. Meanwhile, materials science has 

played a pivotal role in expanding the capabilities of 3D 

printing. Polymers, metals, ceramics, and composites now 

constitute the raw materials for diverse applications. 

Research endeavors have explored the mechanical 

properties, biocompatibility, and sustainability aspects of 

these materials, influencing the trajectory of 3D printing in 

various sectors. 

C. Various 3D Printing Technologies 

a. Fused Deposition Modeling (FDM) 

(a) FDM involves the layer-by-layer deposition of 

thermoplastic filaments through a heated extruder nozzle 

[6]. 

(b) It is widely used for rapid prototyping, DIY projects, and 

producing functional parts. 

(c) Cost-effective and user-friendly, FDM is popular 

for its accessibility and versatility. 

b. Stereolithography (SLA) 

(d) SLA uses a UV laser to cure liquid 

photopolymer resin layer by layer, solidifying the material 

and forming the object. 

(e) Known for its high precision and smooth surface 

finish, SLA is commonly used in the production of detailed 

prototypes and intricate models. 

(f) However, it may have limitations in terms of 

material diversity and post- processing requirements. 

c. Selective Laser Sintering (SLS) 

(g) SLS employs a laser to sinter powdered materials, 

such as plastics, metals, or ceramics, layer by layer. 

(h) Widely used for creating functional prototypes, 

end-use parts, and complex geometries. 

(i) Offers material diversity and eliminates the need 

for support structures, but may require post-processing to 

improve surface finish. 

d. Digital Light Processing (DLP) 

(j) Similar to SLA, DLP uses light to cure liquid resin 

layer by layer, but it does so with a digital light projector. 

(k) Faster than SLA due to simultaneous curing of 

entire layers, making it suitable for high-throughput 

applications. 

(l) May have slightly lower resolution compared to 

SLA. 

e. Multi-Jet Fusion (MJF) 

(m) MJF uses a combination of fusing agents and a 

detailing agent applied through an inkjet array to selectively 

fuse powder materials. 

(n) Known for producing high-resolution parts at a 

rapid pace, with excellent material properties. 

(o) Suitable for producing functional prototypes and 

end-use parts with intricate details. 

D. Technical Aspects Involved in Each Technology 

a. FDM. 

(p) Technical aspects include extrusion temperature, 

layer height, and infill density. 

(q) Heated build platforms aid adhesion, and support 

structures may be required for overhangs. 

b. SLA. 

(r) Technical considerations involve laser power, 

exposure time, and layer thickness. 

(s) Post-processing steps often include the removal of 

excess resin and UV curing. 

c. SLS. 

(t) Key technical parameters include laser power, 

scanning speed, and powder layer thickness. 

(u) No need for support structures, and unused powder 

acts as a self- supporting material. 

d. DLP. 

(v) Technical aspects include resolution, layer thickness, 

and the light intensity of the projector. 

(w) Similar post-processing requirements to SLA. 

e. MJF. 

(x) Technical considerations include fusing agent 

and detailing agent properties, along with layer thickness. 

(y) Part cooling and post-processing are essential steps 

for optimizing results. 

E. Comparative Analysis of Different 3D Printing 

Techniques 

a. FDM. 

(z) Strengths: Cost-effective, versatile materials, 

accessible. 
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(aa) Limitations: Limited resolution, layer lines visible, 

post-processing may be required. 

b. SLA. 

(bb) Strengths: High resolution, smooth surface finish. 

(cc) Limitations: Limited material options, post-

processing needed, relatively slower than some 

technologies. 

c. SLS. 

(dd) Strengths: Wide material selection, no need for 

support structures. 

(ee) Limitations: Post-processing for surface finish, 

equipment cost. 

d. DLP 

(a) Strengths: Faster than SLA, suitable for high-

throughput. 

(b) Limitations: Lower resolution compared to SLA, 

post-processing similar to SLA. 

e. MJF. 

(a) Strengths: High resolution, excellent material 

properties. 

(b) Limitations: Equipment cost, limited material 

selection. 

F. Range of Materials Used in 3D Printing [7] 

a. Polymers 

(c) PLA (Polylactic Acid): Biodegradable and derived 

from renewable resources, commonly used for prototyping 

and hobbyist projects. 

(d) ABS (Acrylonitrile Butadiene Styrene): Known for 

its strength and impact resistance, often used in functional 

prototypes. 

(e) PETG (Polyethylene Terephthalate Glycol): 

Combines the strength of ABS with the ease of printing of 

PLA, suitable for both prototyping and end-use parts. 

(f) TPU (Thermoplastic Polyurethane): Flexible and 

elastic, used for applications requiring rubber-like 

properties. 

b. Metals 

(g) Stainless Steel. Used for functional prototypes and 

end-use parts in applications requiring corrosion 

resistance. 

(h) Aluminum. Known for its lightweight properties, 

suitable for aerospace and automotive components. 

(i) Titanium. High strength, low weight; used in 

medical implants and aerospace components. 

(j) Inconel. Heat-resistant and corrosion-resistant, 

often used in aerospace and high-temperature 

applications. 

c. Ceramics 

(k) Alumina. Known for its high hardness and wear 

resistance, used in applications such as cutting tools 

and wear-resistant components. 

(l) Zirconia. Offers high strength, toughness, and 

biocompatibility, commonly used in dental implants 

and medical devices. 

(m) Porcelain. Used for aesthetic and decorative 

purposes, such as creating intricate ceramic 

structures. 

d. Composites 

(n) Carbon Fiber Reinforced Polymers. Combine the 

strength of carbon fiber with the flexibility of 

polymers, used in aerospace and automotive 

industries. 

(o) Glass Fiber Reinforced Polymers. Enhance 

stiffness and strength, suitable for structural 

components. 

(p) Metal Matrix Composites. Incorporate metal 

particles or fibers into a polymer matrix, offering 

enhanced mechanical properties. 

G. Emerging Materials for 3D Printing 

a. Biodegradable Polymers 

(q) PLA variants with enhanced biodegradability for 

sustainable applications [8]. 

(r) PHA (Polyhydroxyalkanoates): Biodegradable and 

derived from microbial fermentation. 

b. Advanced Metals 

(s) High-Entropy Alloys: Offer unique combinations of 

mechanical properties. 

(t) Amorphous Metals: Possess high strength and unique 

atomic structures. 

c. Ceramic Matrix Composites 

(u) Enhanced ceramics with added reinforcements for 

improved mechanical properties. 

(v) Silicon Carbide Ceramics is Known for high hardness 

and thermal conductivity. 

d. Bio inks for Bio printing 

(w) Hydrogels and other biomaterials for 3D bioprinting 

applications. 

(x) Combining synthetic and natural materials for tissue 

engineering. 

The exploration of emerging materials is a dynamic aspect 

of 3D printing, reflecting the ongoing efforts to expand the 

capabilities and applications of this transformative 

technology. As advancements continue, these materials hold 

the potential to further revolutionize industries and enable 

novel applications. 

H. Applications of 3D Printing 

Industrial Applications 

a. Aerospace. 

▪ Prototyping and Rapid Iteration: 3D printing allows 

aerospace engineers to quickly prototype and iterate on 

designs, reducing development time and costs. 

▪ Lightweight Components: The technology enables the 

production of lightweight and complex components, 

contributing to fuel efficiency in aircraft. 

b. Automotive. 

▪ Customized Parts: 3D printing facilitates the 

production of customized automotive parts, leading to 

improved performance and tailored designs. 

 

 

 

 

 

 

https://www.openaccess.nl/en/open-publications
http://doi.org/10.35940/ijisme.C1316.12030324
https://www.ijisme.org/


 

3D Printing and Additive Manufacturing Technology - The Dawn of a New Era! 

                                         4 

Retrieval Number: 100.1/ijisme.C131612030324 

DOI: 10.35940/ijisme.C1316.12030324 

Journal Website: www.ijisme.org  

Published By: 
Blue Eyes Intelligence Engineering 

and Sciences Publication (BEIESP) 

© Copyright: All rights reserved. 

▪ Prototyping and Tooling: Automotive manufacturers 

use 3D printing for rapid prototyping and the creation 

of tooling for manufacturing processes. 

c. Healthcare 

▪ Custom Implants: 3D printing is instrumental in 

creating patient-specific implants, ranging from dental 

implants to orthopedic implants. 

▪ Prosthetics and Orthotics: The technology is employed 

to produce personalized prosthetics and orthotic devices, 

enhancing patient comfort and functionality. 

d. Construction 

▪ Architectural Models: Architects use 3D printing to 

create detailed architectural models, facilitating 

visualization and communication of design concepts. 

▪ Building Components: Some projects explore the use of 

large-scale 3D printing for building components, 

demonstrating potential advancements in construction 

methods. 

e. Tooling and Manufacturing. 

▪ Jigs and Fixtures: 3D printing aids in the creation of 

custom jigs and fixtures for manufacturing processes, 

improving efficiency on the production floor. 

▪ End-Use Parts: Certain industries leverage 3D printing 

for the direct production of end-use parts, reducing lead 

times and enabling on- demand manufacturing [9]. 

I. Consumer Applications 

a. Prototyping. 

▪ Product Development: Designers and engineers use 3D 

printing for rapid prototyping, allowing for quick 

iterations and testing of product concepts. 

▪ Concept Models: Designers can create detailed concept 

models to showcase product ideas to stakeholders and 

clients. 

b. Custom Products. 

▪ Jewelry and Fashion: 3D printing enables the creation 

of intricate and custom jewelry designs, as well as 

personalized fashion accessories. 

▪ Home Décor: Consumers can personalize home décor 

items such as lampshades, vases, and furniture through 

3D printing. 

c. Education. 

▪ Educational Models: 3D printing is widely used in 

educational settings to create models for teaching 

complex concepts in subjects like biology, geography, 

and engineering. 

▪ Student Projects: Students utilize 3D printing for 

various projects, fostering creativity and hands-on 

learning experiences. 

d. Gaming and Hobbies. 

▪ Customized Game Accessories: Enthusiasts can design 

and print custom accessories for board games, video 

game controllers, and figurines. 

▪ Hobbyist Projects: 3D printing empowers hobbyists to 

bring their ideas to life, whether it's creating scale 

models, replicas, or DIY projects. 

 

 

 

 

III. SOCIAL AND ENVIRONMENTAL 

IMPLICATIONS OF WIDESPREAD 3D PRINTING 

There are certain distinct and undeniable implications of 

widespread use of additive manufacturing technologies 

a. Social Impact 

▪ Medical Advancements: 3D printing in healthcare 

contributes to personalized medicine, offering tailored 

solutions for patients with unique anatomies. 

▪ Access to Tools: In underserved regions, 3D printing can 

provide access to tools, medical devices, and 

educational resources. 

b. Environmental Implications. 

▪ Reduced Material Waste: Traditional manufacturing 

processes often generate significant material waste, 

while 3D printing can be more resource-efficient. 

▪ Localized Production: 3D printing can support 

localized production, reducing the need for long-

distance transportation of goods and associated carbon 

emissions. 

c. Intellectual Property and Accessibility. 

▪ Intellectual Property Concerns: The widespread 

adoption of 3D printing raises concerns about 

intellectual property infringement and the unauthorized 

reproduction of copyrighted objects. 

▪ Increased Accessibility: 3D printing democratizes 

manufacturing, allowing individuals and small 

businesses to create products that were previously 

limited to large-scale manufacturers [10]. 

IV. CHALLENGES AND FUTURE TRENDS 

A. Current Challenges in 3D Printing Technology 

a. Material Limitations 

▪ Limited Material Properties: Some materials used in 3D 

printing may lack certain desired mechanical, thermal, or 

chemical properties, limiting their applicability in 

certain industries. 

▪ Material Compatibility: Challenges arise in ensuring 

compatibility between materials and specific printing 

technologies. 

b. Speed and Scalability. 

▪ Build Speed: 3D printing processes can be time-

consuming, hindering mass production capabilities. 

▪ Scalability: Scaling up production for larger volumes 

can pose challenges in maintaining consistency and 

efficiency. 

c. Post-Processing Requirements. 

▪ Surface Finish: Achieving a desired surface finish 

without extensive post-processing can be challenging, 

particularly for certain 3D printing technologies. 

▪ Support Structure Removal: Some printing methods 

require support structures that can be complex to 

remove, impacting the overall efficiency of the process. 
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d. Quality Control. 

▪ Consistency: Ensuring consistent quality across 

multiple prints remains a challenge, especially for 

complex geometries and large-scale production. 

▪ Certification Standards: The lack of universally 

accepted certification standards for 3D printed parts 

hinders their widespread adoption in critical 

applications. 

e. Design Complexity. 

▪ Design Optimization: Designing for 3D printing 

involves different considerations compared to 

traditional manufacturing, and optimization for specific 

technologies is often a challenge. 

▪ Software Tools: The need for sophisticated design 

software and skilled personnel may act as a barrier, 

particularly for small businesses and startups [9]. 

V. EXPLORATION OF POTENTIAL SOLUTIONS 

AND INNOVATIONS 

A. Materials Innovation. 

▪ Advanced Materials: Ongoing research in the 

development of new materials with improved properties 

is addressing the limitations of current materials. 

▪ Material Combinations: Exploring combinations of 

materials in multi- material printing can enhance the 

overall properties of printed objects. 

B. Process Optimization. 

▪ Speed Enhancement: Innovations in printing 

technology, such as faster curing methods and increased 

precision, can contribute to speedier production. 

▪ Reduced Post-Processing: Developments in printer 

hardware and software aim to minimize or eliminate the 

need for extensive post- processing. 

C. Quality Control and Certification. 

▪ In-Process Monitoring: Implementing real-time 

monitoring during the printing process can enhance 

quality control. 

▪ Standardization Efforts: Collaborative efforts to 

establish standardized testing and certification 

processes are crucial for ensuring the reliability of 3D 

printed components. 

D. Design Tools and Education. 

▪ User-Friendly Design Software: The development of 

more user-friendly design tools can empower a broader 

range of users to leverage 3D printing. 

▪ Educational Initiatives: Increased education and 

training programs can help designers and engineers 

better understand the intricacies of designing for 3D 

printing. 

VI. FUTURE TRENDS AND ADVANCEMENTS IN 

3D PRINTING 

A. Material Diversity. 

▪ Biodegradable Materials: Increased focus on 

sustainability may lead to the widespread adoption of 

biodegradable and eco-friendly 3D printing materials. 

▪ Smart Materials: Integration of smart materials, such 

as shape-memory polymers and conductive inks, could 

open up new possibilities for functional prints [10]. 

B. Advanced Printing Techniques. 

▪ Continuous Printing: Advancements in continuous 

printing methods may revolutionize the speed and 

scalability of 3D printing. 

▪ Nanotechnology Integration: The incorporation of 

nanotechnology into 3D printing processes could 

enable precise control at the molecular level. 

C. Medical Breakthroughs. 

▪ Bioprinting Advancements: Further progress in 

bioprinting may lead to the creation of functional 

tissues and organs for transplantation. 

▪ Pharmaceutical Printing: The development of 3D 

printed pharmaceuticals customized for individual 

patients could revolutionize drug delivery. 

D. Integration with Industry 4.0. 

▪ Digital Twins: Integration with Industry 4.0 principles 

may lead to the creation of digital twins, enabling real-

time monitoring and control of the entire 3D printing 

process. 

▪ Supply Chain Transformation: 3D printing may play a 

pivotal role in transforming traditional supply chains, 

allowing for decentralized and on- demand production. 

E. Artificial Intelligence (AI) and Machine 

Learning. 

▪ Generative Design: AI-driven generative design tools 

may become more prevalent, optimizing designs for 

specific materials and manufacturing processes. 

▪ Predictive Maintenance: AI can be employed for 

predictive maintenance of 3D printers, minimizing 

downtime and improving overall efficiency. 

VII. CONCLUSION 

This Paper contributes to the field of 3D printing by 

consolidating a wealth of knowledge in a comprehensive and 

holistic narrative. The in-depth analysis of 3D printing 

technologies offers practitioners and researchers a nuanced 

understanding of the technical intricacies, enabling informed 

decisions in technology selection. The examination of 

materials and their impact on printed objects emphasizes the 

need for continuous material innovation to expand the 

capabilities of 3D printing. Additionally, the exploration of 

challenges and potential solutions provides a roadmap for 

overcoming current limitations, fostering continued growth 

in the field. Overall, this Paper serves as a valuable resource 

for academics, professionals, and enthusiasts seeking to 

grasp the multifaceted dimensions of 3D printing 

technology. 

 

 

 

 

https://www.openaccess.nl/en/open-publications
http://doi.org/10.35940/ijisme.C1316.12030324
https://www.ijisme.org/


 

3D Printing and Additive Manufacturing Technology - The Dawn of a New Era! 

                                         6 

Retrieval Number: 100.1/ijisme.C131612030324 

DOI: 10.35940/ijisme.C1316.12030324 

Journal Website: www.ijisme.org  

Published By: 
Blue Eyes Intelligence Engineering 

and Sciences Publication (BEIESP) 

© Copyright: All rights reserved. 

DECALARION STATEMENT 

Funding No, I did not receive. 

Conflicts of Interest 
No conflicts of interest to the best of our 

knowledge. 

Ethical Approval and 

Consent to Participate 

No, the article does not require ethical approval 

and consent to participate with evidence. 

Availability of Data 

and Material 
Not relevant. 

Authors Contributions 
All authors have equal participation in this 

article. 

REFERENCES 

1. Shahrubudin, N., Lee, T.C., & Ramlan, R. (2019). An Overview on 3D 

Printing Technology: Technological, Materials, and 

Applications. Procedia Manufacturing. 
https://doi.org/10.1016/j.promfg.2019.06.089 

2. Šrinivasan, D., Meignanamoorthy, M., Ravichandran, M., Mohanavel, 

V., Alagarsamy, S.V., Chanakyan, C., Sakthivelu, S., Karthick, A., 
Prabhu, T.R., & Rajkumar, S. (2021). 3D Printing Manufacturing 

Techniques, Materials, and Applications: An Overview. Advances in 

Materials Science and Engineering. 
https://doi.org/10.1155/2021/5756563 

3. Bici, A., & Yunitsyna, A. (2023). Analysis of 3D printing techniques 

for building construction: a review. Construction Robotics, 7, 107-
123. https://doi.org/10.1007/s41693-023-00108-4 

4. Singh, T., Kumar, S., & Sehgal, S. (2020). 3D printing of engineering 
materials: A state of the art review. Materials Today: Proceedings, 28, 

1927-1931. https://doi.org/10.1016/j.matpr.2020.05.334 

5. Proch, F.Ĺ., SchindlerovĂĄ, V., & ajdlerovĂĄ, I.Ĺ. (2020). Using 3D 
printing technology in prototype production to control the dimensions 

of complexly shaped products. https://doi.org/10.21062/mft.2020.061 

6. Sharma, V., Roozbahani, D., Alizadeh, M., & Handroos, H. (2021). 
3D Printing of Plant-Derived Compounds and a Proposed Nozzle 

Design for the More Effective 3D FDM Printing. IEEE Access, 9, 

57107-57119. https://doi.org/10.1109/ACCESS.2021.3071459 
7. Jagadeesh, P., Puttegowda, M., Rangappa, S.M., Alexey, K., 

Gorbatyuk, S., Khan, A., Doddamani, M., & Siengchin, S. (2022). A 

comprehensive review on 3D printing advancements in polymer 
composites: technologies, materials, and applications. The 

International Journal of Advanced Manufacturing Technology, 121, 

127 - 169. https://doi.org/10.1007/s00170-022-09406-7 
8. Chadha, U., Abrol, A., Vora, N.P., Tiwari, A., Shanker, S.K., & 

Selvaraj, S.K. (2022). Performance evaluation of 3D printing 

technologies: a review, recent advances, current challenges, and future 
directions. Progress in Additive Manufacturing, 7, 853 - 886. 

https://doi.org/10.1007/s40964-021-00257-4 

9. Maidin, S., Jin Wee, K., Sharum, M.A., Rajendran, T.K., Mohd Ali, 
L., & Ismail, S. (2023). A review on 4D additive manufacturing - the 

applications, smart materials & effect of various stimuli on 4d printed 

objects. Jurnal teknologi. 
https://doi.org/10.11113/jurnalteknologi.v85.19889 

10. Mallakpour, S., Tabesh, F., & Hussain, C.M. (2021). 3D and 4D 

printing: From innovation to evolution. Advances in colloid and 
interface science, 294, 102482 

https://doi.org/10.1016/j.cis.2021.102482 

11. Vijayan, A. M. (2022). Different Applications of 3D Printing in The 
Biological, Chemical, and Pharmaceutical Fields. In International 

Journal of Innovative Technology and Exploring Engineering (Vol. 

11, Issue 7, pp. 59–63). https://doi.org/10.35940/ijitee.h9135.0611722 
12 

12. Rajesh, N., Suresh, K., Theja, P. C., Rao, P. P., & Reddy, T. P. (2019). 

Design and Analysis of 3d Printed Gear for Automobile Wind Wiper. 
In International Journal of Recent Technology and Engineering 

(IJRTE) (Vol. 8, Issue 4, pp. 9302–9306). 

https://doi.org/10.35940/ijrte.d9488.118419  
13. Radhamani, V., & Dalin, G. (2019). Significance of Artificial 

Intelligence and Machine Learning Techniques in Smart Cloud 

Computing: A Review. In International Journal of Soft Computing and 
Engineering (Vol. 9, Issue 3, pp. 1–7). 

https://doi.org/10.35940/ijsce.c3265.099319  

14. Islam, M., Mohamed, S. F., Mahmud, S. H., M, A. K. A., & Saeed, K. 
A. (2020). Towards A Framework for Development of Operational and 

Maintenance Cost Model of Highway Project in Malaysia. In 

International Journal of Management and Humanities (Vol. 4, Issue 5, 

pp. 89–95). https://doi.org/10.35940/ijmh.e0530.014520 

15. Mall, Y. K., Sajid, Md., Sai, R. J., Deepak, R., & Mann, G. S. (2020). 

Study of Additive Manufacturing for the Aircraft Industry. In 
International Journal of Engineering and Advanced Technology (Vol. 

10, Issue 2, pp. 181–187). 
https://doi.org/10.35940/ijeat.b2051.1210220  

AUTHORS PROFILE 

Brigadier (Dr.) Priya Jeyaraj Serving in Indian Army 
as a Classified Specialist in Oral and Cranio-

Maxillofacial Surgery. Was the ‘first ever’ Lady Officer 

of the Indian Armed Forces to specialize in this field, and 
is also presently the ‘first ever’ Lady Commandant of the 

‘Armed Forces Dental Clinic (AFDC)’, New Delhi, 

which is one of the most prestigious Health Care 
Institutions of the Indian Armed Forces, and a flagship establishment of the 

Army Dental Corps. She completed BDS from Tamil Nadu Govt Dental 

College & Hospital (Madras University), and MDS from Armed Forces 
Medical College, Pune (Mumbai University). Became The ‘first ever’ Lady 

Brigadier of the Army Dental Corps on 01 Sep 2022. (Made history by 

becoming the First Lady Officer to attain the rank of Brigadier in the entire 
Army Dental Corps). Is proficient in the surgical management of patients 

afflicted with gross facial deformities and disfigurement, including 

reconstruction of large skull and cranial defects using 3D printed Customised 

Patient Specific Implants (PSI). Is experienced in the management of 

Temporomandibular joint disorders; Jaw Pathologies; Craniomaxillofacial 

injuries resulting from trauma sustained in Road Traffic Accidents, Inter-
personnel violence, Sports related injuries and Blast & Ballistic injuries 

including Gunshot wounds. In addition to being posted at various prestigious 

Dental Establishments of the Indian Armed Forces, has also served as 
Faculty in various Teaching Institutions such as Armed Forces Medical 

College, Pune; Army Dental Centre (Research and Referral), New Delhi as 

well as Army College of Dental Sciences (ACDS), Secunderabad. Has 
carried out management of several Maxillofacial Blast and Ballistic injury 

cases and numerous cases of Cranial reconstructions of GSWs and Head 

injury cases.   Has a passion for Scientific Writing and has published over 
113 Research Articles, Scientific Papers, Clinical Case Series and Case 

Reports in various Indexed National and International Journals.  She is also 

a Reviewer in many International Journals including Journal of 
Craniomaxillofacial Surgery (JOCMFS), MJAFI, Journal of Maxillofacial 

and Oral Surgery (JMOS), and is Editor of the Wolters Kluwer Medknow 

and Pubmed Indexed Journal, Annals of Maxillofacial Surgery (AMS), 

which is the official publication of Indian Academy of Maxillofacial Surgery. 

 

Lt Gen (Dr.) TSA Narayanan, AVSM (Retd), 1. Was 
commissioned into Indian Army in 1982. He has a BTech 

in Electronics, Diploma in Advance Computing from 

CDAC, Master of Management Studies from Osmania 
University, MPhil in Social Studies from Panjab 

University and PhD from Poornima University 

2. He has 40 years of experience in Technology intense 
environment in Strategic Leadership roles, Defense Procurement, 

Maintenance and Repair, Research & Development, Technology 

Management, Education & Training, Administration, Human Resource 
Management & Development, Contract Management, Government Liaison, 

Management of Cross Functional teams, Security Management etc.  
3. Conceptualized and developed offensive swarm drones concepts along 

with start up for the Indian Army and demonstrated same on 15 Jan 21 at the 

Army day parade. Awarded  ‘Ati Vishisht Seva Medal’ by the President of 
India on Republic Day 2021 to recognize “Distinguished service of a high 

order” 

4. He retired as the Commandant Military College of Electronics and 
Mechanical Engineering, Secunderabad. 

5. Presently nominated as Chairman Project Monitoring Review Committee 

by Ministry of Industry for Projects with IIT Chennai and IIT BHU Varanasi. 
He is also Vice President Yachting Association of India. 

 
Disclaimer/Publisher’s Note: The statements, opinions and data 

contained in all publications are solely those of the individual 

author(s) and contributor(s) and not of the Blue Eyes Intelligence 

Engineering and Sciences Publication (BEIESP)/ journal and/or the 

editor(s). The Blue Eyes Intelligence Engineering and Sciences 

Publication (BEIESP) and/or the editor(s) disclaim responsibility for 

any injury to people or property resulting from any ideas, methods, 

instructions or products referred to in the content. 
 

 

http://doi.org/10.35940/ijisme.C1316.12030324
https://www.ijisme.org/
https://doi.org/10.1016/j.promfg.2019.06.089
https://doi.org/10.1155/2021/5756563
https://doi.org/10.1007/s41693-023-00108-4
https://doi.org/10.1016/j.matpr.2020.05.334
https://doi.org/10.21062/mft.2020.061
https://doi.org/10.1109/ACCESS.2021.3071459
https://doi.org/10.1007/s00170-022-09406-7
https://doi.org/10.1007/s40964-021-00257-4
https://doi.org/10.11113/jurnalteknologi.v85.19889
https://doi.org/10.1016/j.cis.2021.102482
https://doi.org/10.35940/ijitee.h9135.0611722%2012
https://doi.org/10.35940/ijitee.h9135.0611722%2012
https://doi.org/10.35940/ijrte.d9488.118419
https://doi.org/10.35940/ijsce.c3265.099319
https://doi.org/10.35940/ijmh.e0530.014520
https://doi.org/10.35940/ijeat.b2051.1210220

