Glossary of 3D printing terms and e-NABLE


This is a list of common terms and abbreviations used in the RepRap community and the 3D industry 


3D Systems�One of the early companies in the 3D printing industry.   Located in Rock Hill SC.   Makes Cubify printer��ABS


Acrylonitrile Butadiene Styrene, a thermoplastic used as a 3D printer material. Often ABS is used as a short form, actually referring to filament made of ABS: 'Do you use ABS in your Mendel?' Be careful that sometimes filament sold as ABS is in fact mixed with other thermoplastic, thus altering its characteristics. The melting temperature is 220-230°C, but can be different if the manufacturer has mixed this with other thermoplastics. ABS is soluble in acetone and can be used to smooth the surface of the print-out. 


Amniotic Band Syndrome


This is one of many things that cause children to be born with missing fingers or other upper body parts.   It affects about 1 in 1200 upper body abnormalities.


Amniotic Band Syndrome occurs when the fetus becomes entangled in fibrous string-like amniotic bands in the womb, restricting blood flow and affecting the baby’s development.


Amniotic Band Syndrome can cause a number of different birth defects depending on which body part(s) is affected.


If a band wraps tightly around a limb, the limb can actually be completely amputated. The baby may be born missing fingers, toes, part of an arm or leg. If the band is across the baby’s face it can cause cleft lip and palate. In a large number of cases the baby is also born with clubfeet. ABS is also the cause of numerous miscarriages, such as when a band becomes wrapped around the umbilical cord.


ABS occurs randomly. It’s not genetic, nor is it caused by anything a pregnant Mom did or didn’t do during pregnancy. To date, no prenatal factors have been associated with ABS. It is extremely unlikely that ABS will affect a future pregnancy.


Biopolymer


Biopolymer has different meanings and is classified by Enders. Biopolymer can be made out of renewable, natural sources or petrol based, Biopolymer can be the polymers out of natural monomers (ex. PLA, bioFila) or Biopolymer can standard polymers but out of a natural source (ex. Polyamid. out or natural oils). 


CAD/CAM


Computer Aided Design / Computer Aided Manufacturing. 


Carriage


The moving middle assembly on the x-axis of a RepRap which holds the extruder. Often referred to as: x-carriage. 


Enablingthefuture.com


A Global Network Of Passionate Volunteers Using 3D Printing To Give The World A "Helping Hand."  International non profit.  In 30 countries, over 4000 volunteers, made 700 hands in 2014.   It is comprised of “Designers” (who design the devices and make improvements),  “Matchers” (who assess the abnormality and match it with various prosthetic device designs), “Fabricators” (those with 3D printers who download 3D models and print and assemble them), “Fitters” (who fit the device and monitor for problems), “Clinical Follow-up” people (who survey clients about how the devices are used, recommended improvements, benefits, etc.), and other volunteers who maintain e-NABLE’s website, provide communications, and perform other services.


Enabling the Future has affiliations with John Hopkins Hospital in Baltimore, Maryland  and Rochester Institute of Technology.  Jon Schull is it’s founder.


Endstop


RepRap's Cartesian axes all need a datum (also known as home position or end-stop) to reference their movements. At the start of each build each axis needs to back up until the datum point is reached. The switches also help protect the machine from moving past its intended range and damaging itself. 


Extrude


The act of placing the build material on the build platform, normally by heating thermoplastic to a liquid state and pushing it through a small nozzle commonly referred to as a "hot end". 


Extruder


A group of parts which handles feeding and extruding of the build material. Consists of two assemblies: a cold end to pull and feed the thermoplastic from the spool, and a hot end that melts and extrudes the thermoplastic. 


FDM


Fused Deposition Modeling. The term fused deposition modeling and its abbreviation to FDM are trademarked by Stratasys Inc. The equivalent term fused filament fabrication (FFF), was coined by the members of the RepRap project to provide a phrase that would be legally unconstrained in its use. 


FFF


Fused Filament Fabrication. Where a filament of one material (plastic, wax, metal, etc.) is deposited on top of or alongside the same (or similar) material making a joint (by heat or adhesion). 


Filament


Two uses: 


Plastic material made into (often 3 mm or 1.75mm) string to be used as raw material in 3D printers. 


Extruded plastic (often < 1 mm). 





G-code


The information sent over the wire from a PC to most computer numerical control (CNC) machines -- including most RepRaps -- is in G-code. While in principle a human could directly type G-code commands to a RepRap, most people prefer to use one of the many CAM Toolchains that reads a STL file and sends lines of G-code over the wire to the machine. The electronics in the machine then translate these commands into motor controller operations, among other things. 


Some researchers are developing alternatives to G-code. 


Handomatic�Freeware software the enable uses to design the hand once measurements are gotten.


Hand-o-matic is a web site that lets you create 3D printable prosthetics custom to your measurements and selected options. The prosthetics are intended for use by people with a partial hand.  http://webapp.e-nable.me/  and  http://enablingthefuture.org/handomatic/


Heated Bed


A build surface warmed in order to keep the base of an extruded part from cooling (and shrinking) too quickly. Such shrinking leads to warping internal stresses in RP parts. The most common result is corners of parts lifting off the build surface. Heated beds usually yield higher quality finishing on the builds. They commonly consist of glass, ceramics, or metal. 


HIPS


High Impact Polystyrene, a thermoplastic used as a 3D printing material. Similar to ABS in material properties and can be dissolved using limonene. Therefore the has to stay 24h in a limonene bath. HIPS is also BPA-free and less inflexible than either ABS or PLA. Melting point is 235°C and the heating plate should have 105-120°C. 


Hot End


The heated nozzle portion of the extruder mechanism, which gets hot enough to melt plastic (or potentially other materials). Hot end parts use materials that withstand temperatures up to ~240 °C (and higher for newer all-metal designs). The diameter of available nozzle orifices ranges from about 0.15mm to 1.0mm, with sizes in the range 0.3mm-0.5mm currently being the most common. 


Kapton Tape


Heat-resistant polyimide adhesive tape. Used to secure the heating element to the extruder barrel. It can also be used on the surface of a heated bed. It is compatible with a temperature range of about 269 C. 


Makerbot Replicator 2�An early open source printer that is now closed source and owned by Stratasys.   Many of the schools have this mode.


NEMA


Usually meant to refer to a specific size of stepper motor. 


NEMA 14 - A smaller stepper motor used in Huxley and others. 


NEMA 17 - A larger, more powerful stepper motor used in Mendel and many others. 


NEMA 23 - An even larger, very powerful stepper motor. 


Open and Closed Systems�Open Systems are hardware and software that is flexible and open to the public to get usually for free and the community continues to develop the products.   Usually lower cost, not owned by anyone.�Closed Systems are owned by someone and the company provides all the hardware and software.


PLA


Polylactic Acid. A biodegradable thermoplastic polymer used as a 3D printer material. In many cases compounded with other polymers for become usable. Melding point 150-160°C. The material properties can vary, depending form the manufacture. It has been described as having a slightly sweet scent when melted or printing. 


Often PLA is used as a short form, actually referring to filament made of PLA: I use PLA in my Mendel. 


Print the Legend Movie- available from NETFLIX�Follows the people racing to bring the hot new 3D printing technology to your home, documenting the "Macintosh Moment" of this revolution and exploring what it takes to live the American Dream.


Raft


A technique used to prevent warping. Parts are built on top of a 'raft' of disposable material instead of directly on the build surface. The raft is larger than the part and so has more adhesion. Rarely used with heated build surfaces. For the small area models, it is very useful to prevent warping via adding a raft for the model before slicing it. It can also help with with precision parts by removing the slight first few layer distortion caused by the heated bed. 


Raptor, Cyborg Beast , Talon Hands – �Models of hands made at http://enablingthefuture.org/upper-limb-prosthetics/


RAMPS


RepRap Arduino Mega Pololu Shield - one of the more popular flavors of the "Official" electronics. 


RepRap


A RepRap machine is a rapid prototyping machine that can manufacture a significant fraction of its own parts. The RepRap project is a quest to make a desktop-sized RepRap machine. 


To reprap - v. To make something in a RepRap machine. 


Reprappable - adj. Capable of being made in a RepRap machine. 


RP


Rapid prototyping. Creating an object in a matter of hours on a "3D printer" as opposed to sending out a job to a modeling shop which may take days or weeks. Also known as additive manufacturing. 


SLA


Stereo Lithography Apparatus. SLA is a registered trademark of 3D Systems Corporation. SL or stereolithography is commonly used in place of SLA. 





Slicer Software 


There are two major types of software that will allow printing a (good read-to-print) 3D model file: 


A so-called slicer takes a3D drawing (most often in .STL format) and translates this model into individual layers. It then generates the machine code that the printer will use for printing. 


3D printers can be either controlled through a small on-board control screen or through a (USB) interface with a computer or through both. User interface/control software allows a user to send a machine code file from the computer to the 3D printer, change some parameters on run time (e.g. speed, flow and temperature), and move the print head manually around the x/y/z axis 


Some programs, like the Netfabb engine, combine the functionality of a slicer and a user interface/control software. In addition programs like Netfabb, can add STL repair, STL merge and some simple 3D modeling. 


Stepper motor


Motors which operate only in discrete increments of rotation. This is the type of motor most commonly used in Mendel, the earlier Darwin, and Repstraps. 


STL


Short for Stereo Lithographic, which is a recommended file format used to describe 3D objects. A design program (e.g. AoI) can produce an STL file which can then be fed to a 3D printer or 3D rendering graphics package. 


Possible alternatives to STL are discussed at a community specification for an improvement to STL files. 


Stratasys 3D Systems�Another company that was early to the 3D printing industry.   Located in Edin Prairie, Minnesota.


Support Material


Printed material that acts as support to allow overhangs, arches, etc. to be printed. Can either be a secondary material (PVA, HIPS) (requires dual extrusion) that can be removed, or the primary material that is broken away at the end of the print. 


Thingiverse.com�A website started by Makerbot that has thousands of designs that can be 3D printed.   Free.


Wade's Extruder


One of many designs for the "cold end" of an extruder. It is based on Adrian's Geared Extruder, and includes many concepts from Nophead's Extruder Tweaks. 





