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ABSTRACT  

  

3D printing is a pioneering technology which has shown immense potential in different area of product design, manufacturing, 

engineering, and biology. This technology has evolved over the time which has led to the development of high-end 3D 

printing machines to obtain the product with high resolution. In all cases, the object to be printed is created using computer 

aided design (CAD) file which is the exported as a file to be printed. Different types of 3D printing techniques have shown 

enormous application in the area of medicine and surgery. 3D printing equipment's and technology is supposed to revolutionize 

the pharmaceutical industry by providing personalized and patient oriented products. Advances the in area of high-resolution 

3D printing will complement the patient specific diagnostics and personalized medicine. Overall, this technology holds many 

promises for the future and is expected to advance the healthcare. 

 

INTRODUCTION  

  

Three-dimensional (3D) printing is an additive manufacturing process that creates a physical object from a digital design. The process 

works by laying down thin layers of material in the form of liquid or powdered plastic, metal or cement, and then fusing the layers 

together. 

3D Printing technology, also known as Additive Manufacturing (AM), refers to processes used to generate a 3D object in which layers 

of material are successively formed under a computer controlled program to create a physical object. The 3D file source is usually sliced 

into several layers, each layer generating a set of computer controlled instructions. Both 3D printing and additive manufacturing reflect 

that the technologies share the theme of sequential-layer material addition or joining throughout a 3D work. 3D printing technologies 

can be split up into 2 groups: direct and indirect 3D printing. The main difference lies in the fact that the design is directly made from 

3D printing (direct) or 3D printing was used in the process of creating your model (indirect). 

 

 

The objects manufactured through 3D printing processes can be of almost any shape or geometry. They are typically produced using 

digital model data from a 3D model or another electronic data source such as a Stereo Lithography (STL) file, one of the most common 

file types that 3D printers can read. 

 

 

The term 3D printing originally referred to a process that deposited a binder material onto a powder bed with inkjet printer heads layer 

by layer. More recently, the term 3D printing is being used in popular vernacular to encompass a wider variety of additive manufacturing 

techniques. For professionals, the additive manufacturing name remains more popular for its broader sense and longer existence. Other 

terms are also employed, such as desktop manufacturing, rapid manufacturing, direct digital manufacturing, and rapid prototyping. 
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LITERATURE SURVEY  
  

The research I will be working on is based on 3D printing. Since it is a very young topic in technology all of the sources that I will be 

using, with the exception of the government’s website on patents, will be less than five years old.  

They will be a combination of two articles that I have found on the Stratasys lawsuit, data from an experiment we did from the 3D 

printer in our university, the terms and conditions provided by iTunes to their customers, the laws and rules cited in the U.S. Patent and 

Trademark Office, and some data found from the MakerBot website. Because these sources are so different, I will try to cover different 

aspects of the industry, focusing on its future and its problems with intellectual property rights.  

The first sources that I’m going to use for my paper are from the website Make Magazine. Their topics consist of a lawsuit that the 

company Stratasys is making against Afinia, a smaller 3D printing company. Stratasys is a large corporation of 3D printing that started 

out making printers specifically for commercial and industrial interests. For a long time the company restrained itself from going public, 

however earlier last year they bought the company MakerBot for a $403 Million deal.  

MakerBot compliments Stratasys in that they specialize in making 3D printers for desktop; their goal, along with many other companies 

like Afinia, is to make 3D printing available for the regular people, stimulating creativity amongst an immense amount of minds across 

the world. 

PURPOSE 

 
 To understand the advantages and disadvantages of 3D printing. 

 To promote the knowledge and interest in 3D printing. 

 To realize the further development of 3D printing. 

 To understand the concept of ulti-maker cura for slicing and pronterface. 

 To understand the main materials for 3D printer and their impact on environment. 

 

 

BLOCK DIAGRAM  
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FLOW CHART OF WORKING 
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MAJOR COMPONENTS 

 
• Arduino Mega    

• Ramp Shield  

• SMPS Power Supply  

• Stepper Motor 

• Extruder Kit 

• DVD Writer    

• Motor Driver   

• Hot End  

• Jumper Wires   

• X/Y end stop 

• PLA Filament   

 

1. AURDUINO MEGA  

 

     The Arduino Mega 2560 is a microcontroller board based on the ATmega2560. It has 54 digital input/output pins (of which 15 can 

be used as PWM outputs), 16 analog inputs, 4 UARTs (hardware serial ports), a 16 MHz crystal oscillator, a USB connection, a power 

jack, an ICSP header, and a reset button. It contains everything needed to support the microcontroller; simply connect it to a computer 

with a USB cable or power it with a AC-to-DC adapter or battery to get started. 

 

MICROCONTROLLER ATmega2560  

OPERATING VOLTAGE 5V 

INPUT VOLTAGE (RECOMMENDED) 7-12V 

INPUT VOLTAGE (LIMIT) 6-20V 

DIGITAL I/O PINS 54 (of which 15 provide PWM output) 

ANALOG INPUT PINS 16 

DC CURRENT PER I/O PIN 20 mA 

DC CURRENT FOR 3.3V PIN 50 mA 

FLASH MEMORY 256 KB of which 8 KB used by bootloader 

SRAM 8 KB 

EEPROM 4 KB 

CLOCK SPEED 16 MHz 

LED_BUILTIN 13 

LENGTH 101.52 mm 

WIDTH 53.3 mm 

WEIGHT 37 g 

 

2. RAMP SHIELD 

 

This is Mega Pololu Shield or RAMPS for short. The 3D Printer Controller Board RAMPS 1.4 is designed to fit the entire electronics 

needed for a RepRap in one small package for low cost. RAMPS interfaces an Arduino Mega with the powerful Arduino MEGA platform 

and has plenty of room for expansion. 

RAMPS can only work when connected to its motherboard Mega 2560 and A4988/DRV8825. Owning to its stability in operation and 

great compatibility with the most 3D printer (all RepRap-model such as Prusa i2 and i3). The combination of Ramps1.4 

+ MEGA2560 + A4988/DRV8825 is becoming a mainstream of DIY 3D printer control board. 

 

3. SMPS POWER SUPPLY 

 

Like other power supplies, an SMPS transfers power from a DC or AC source (often mains power, see AC adapter) to DC loads, such 

as a personal computer, while converting voltage and current characteristics. Unlike a linear power supply, the pass transistor of a 

switching-mode supply continually switches between low-dissipation, full-on and full-off states, and spends very little time in the high 

dissipation transitions, which minimizes wasted energy. A hypothetical ideal switched-mode power supply dissipates no power. Voltage 

regulation is achieved by varying the ratio of on-to-off time (also known as duty cycles). In contrast, a linear power supply regulates the 

output voltage by continually dissipating power in the pass transistor. This higher power conversion efficiency is an important advantage 

of a switched-mode power supply. 

http://www.ijnrd.org/
http://ww1.microchip.com/downloads/en/DeviceDoc/Atmel-2549-8-bit-AVR-Microcontroller-ATmega640-1280-1281-2560-2561_datasheet.pdf
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4. STEPPER MOTOR 

A stepper motor, also known as step motor or stepping motor, is a brushless DC electric motor that divides a full rotation into a number 

of equal steps. The motor's position can be commanded to move and hold at one of these steps without any position 

sensor for feedback (an open-loop controller), as long as the motor is correctly sized to the application in respect to torque and speed. 

Stepper motors effectively have multiple "toothed" electromagnets arranged as a stator around a central rotor, a gear-shaped piece of 

iron. The electromagnets are energized by an external driver circuit or a micro controller. To make the motor shaft turn, first, one 

electromagnet is given power, which magnetically attracts the gear's teeth. When the gear's teeth are aligned to the first electromagnet, 

they are slightly offset from the next electromagnet. This means that when the next electromagnet is turned on and the first is turned off, 

the gear rotates slightly to align with the next one. From there the process is repeated. Each of those rotations is called a "step", with 

an integer number of steps making a full rotation. In that way, the motor can be turned by a precise angle. 

 

5. EXTRUDER KIT 

 

This MK8 extruder has a filament guide tube, all screws, spare drive gear, and upgraded Bowden tube fitting, for CR-10 3D Printer. 

Our design gives complete support of flexibles from the intake and output ends. We've reduced the price and complexity of printing 

flexibles. It will also allow to print faster with sustained quality and no risk for grinding the filament.Frankly, it looks amazing, and 

performs better than the plastic version included in stock printers. It allows you to print flexibles, and regular plastic filaments.Easy and 

convenient to use.With high quality and durable performance.100% brand new and in good condition. 

 Assembled mk8 extruder come with 4 print nozzles; Diameter: 0.4mm defaulted; 0.2mm, 0.3mm, 0.5mm optional.  

 It is compatible with most prusa i3 3d printers with some slight modifications when mounting it. 

 Filament size: 1.75mm PLA/ABS or other 3d print materials. Flow rate of nozzle:max 100mm/s, support for high speed 

printing. 

 Nema 17 high quality stepper motor with larger torque and less heat buildup. 

 Special ceramic insulation cotton ensure the hotend can heat to a high temperature fast and stably. 

 

6. DVD DRIVER 

 

LG data storage products have innovative, state-of-the-art features including BDXL Ultimate Capacity, which lets you store the 

equivalent of 27 DVDs or 5 Blu-ray discs, a level of disc writing capacity that has never existed until now. You'll also find features 

designed to optimize your entertainment experience, like Silent Play, Jam less Play Technology, and M-DISC technology, which is 

setting new standards in optical drives. Features : LG data storage products have innovative, state-of-the-art features including BDXL 

Ultimate Capacity, which lets you store the equivalent of 27 DVDs or 5 Blu-ray discs, a level of disc writing capacity that has never 

existed until now. You'll also find features designed to optimize your entertainment experience, like Silent Play, Jam less Play 

Technology, and M-DISC technology, which is setting new standards in optical drives. 

  

7. MOTOR DRIVER 

 

Drive a 2-phase bipolar stepper motor or two DC motors with the L298 dual H-Bridge chip, mounted on this handy breakout board 

along with all necessary peripherals It is ideal for robotic applications and well suited for connection to a microcontroller requiring just 

a couple control lines per motor. It can also be interfaced with simple manual switches, TTL logic gates, relays, etc. Weight: 30 gms 

can also control the 2-phase stepper motor 

 

8. HOT END 

 

The hot end is one of the most important components on a 3D printer, as it heats the filament and pushes it through the attached nozzle. 

Hot ends are usually a durable, conductive metal assembly, consisting of a few elements, which include a heating block, throat, PTFE 

liner (optional), and PTFE coupler. 

The hot end is a critical component of a 3D printer, and issues in this area can have significant effects on a print. The most common 

issue with the hot end is a clog, which can lead to incorrect extrusion or no extrusion at all. And a common cause of hot end clogs is heat 

creep, where heat climbs beyond the “melt zone” of a hot end, and material melts too early, blocking the filament path. 

SOFTWARE DESCRIPTION 

1. ARDUINO IDE 

The Arduino integrated development environment (IDE) is a cross-platform application written in Java, and is derived from the IDE for 

the Processing programming language and the Wiring projects. It is designed to introduce programming to artists and other newcomers 

http://www.ijnrd.org/
https://en.wikipedia.org/wiki/Brushless_DC_electric_motor
https://en.wikipedia.org/wiki/Rotary_encoder
https://en.wikipedia.org/wiki/Rotary_encoder
https://en.wikipedia.org/wiki/Feedback
https://en.wikipedia.org/wiki/Open-loop_controller
https://en.wikipedia.org/wiki/Torque
https://en.wikipedia.org/wiki/Driver_circuit
https://en.wikipedia.org/wiki/Micro_controller
https://en.wikipedia.org/wiki/Integer_number
https://all3dp.com/1/3d-printer-extruder-nozzle-guide/#hot-end
https://all3dp.com/2/3d-print-zits-tips-tricks-to-avoid-blobs/
https://all3dp.com/2/3d-printer-nozzle-cleaning-the-easiest-way-to-do-it/#i-4-clogs
https://all3dp.com/2/3d-printer-heat-creep/
https://all3dp.com/2/3d-printer-heat-creep/
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unfamiliar with software development. It includes a code editor with features such as syntax highlighting, brace matching, and automatic 

indentation, and is also capable of compiling and uploading programs to the board with a single click. A program or code written for 

Arduino is called a "sketch".  

Arduino programs are written in C or C++. The Arduino IDE comes with a software library called "Wiring" from the original Wiring 

project, which makes many common input/outputs operations much easier. Users only need define two functions to make a run able 

cyclic executive program:  

• Setup (): a function run once at the start of a program that can initialize settings  

• Loop (): a function called repeatedly until the board powers off.  

Open the Arduino IDE software and select the board in use. To select the board:  

• Go to Tools.  

• Select Board.  

• Under board, select the board being used, in this case Arduino Uno.  

• Go to Tools and to Port and select the port at which the Arduino board is connected.  

• Write the code in the space provided and click on compile. Once the code is compiled, click on upload to upload the sketch to 

the Arduino board. 

  

2. ULTIMAKER CURA 

Cura is an open source slicing application for 3D printers.[1] It was created by David Braam who was later employed by Ultimaker, a 

3D printer manufacturing company, to maintain the software. Cura is available under LGPLv3 license. Cura was initially released under 

the open source Affero General Public License version 3, but on 28 September 2017 the license was changed to LGPLv3. This change 

allowed for more integration with third-party CAD applications. Development is hosted on GitHub. Ultimaker Cura is used by over one 

million users worldwide and handles 1.4 million print jobs per week. It is the preferred 3D printing software for Ultimaker 3D printers, 

but it can be used with other printers as well.  Ultimaker Cura works by slicing the user’s model file into layers and generating a printer-

specific g-code. Once finished, the g-code can be sent to the printer for the manufacture of the physical object.  

 

3. PRONTERFACE 

 

Pronterface is a simple graphical user interface that allows you to monitor and control your printer from a USB-connected computer. 

With it you can directly move stepper motors, control bed and nozzle temperatures, send G-code commands directly via a terminal or 

console window, and much more.Created by the influential RepRap initiative, Pronterface has been around for a long time, and it’s part 

of the Printrun suite of simple tools for managing and controlling both 3D printers and CNC machines. Updated in early 2021, the 

program runs on Windows, Mac, and Linux machines. Despite a fairly basic-looking design, with the bare minimum in graphics, it’s a 

very useful tool that retains a strong position in the 3D printing community. 

Originally designed to control the end-to-end 3D printing workflow, including slicing (using Slic3r), Pronterface tends to fulfil a simpler 

role today. Yet, despite other software options, including OctoPrint and various “G-code senders”, providing much of the same 

functionality, Pronterface has several distinct advantages. In addition to running on multiple computer platforms, it’s simple to install, 

easy to learn (at least for the basic functionality), can be quickly customized to automate repetitive tasks, and is written in Python, 

allowing more technical users to make their own modifications. 

Pronterface has a dedicated website and its own section on the RepRap wiki. However, because of its long heritage and various spin off 

projects, downloading and installing what you need has the potential to be a little confusing. 
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