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Get started printing out 3D objects quickly and inexpensively!3D printing is no longer just

a figment of your imagination. This remarkable technology is coming to the masses with the

growing availability of 3D printers. 3D printers create 3-dimensional layered models and they

allow users to create prototypes that use multiple materials and colors. This friendly-but-

straightforward guide examines each type of 3D printing technology available today and gives

artists, entrepreneurs, engineers, and hobbyists insight into the amazing things 3D printing has

to offer. You’ll discover methods for the creation of 3D printable objects using software, 3D

scanners, and even photographs with the help of this timely For Dummies guide.Includes

information on stereolithography, selective sintering, fused deposition, and granular binding

techniquesCovers the potential for the transformation of production and manufacturing, reuse

and recycling, intellectual property design controls, and the commoditization of traditional

products from magazines to material goodsWalks you through the process of creating a

RepRap printer using open-source designs, software, and hardwareAddresses the limitations

of current 3D printing technologies and provides strategies for improved success3D Printing

For Dummies is the must-have guide to make manufacturing your own dynamic designs a

dream come true!

From the Back CoverLearn to:Use 3D printing software, hardware, and toolsWork with the

different types of 3D printing processes and servicesFollow best practices for 3D

printingCreate your own RepRap 3D printer3D printing power to the people! Bring your designs

to life with thisFor Dummies guideStraight from science fiction to your living room! 3D printing

is here, and this friendly guide cuts through the technical jargon to show you how 3D printing

works, what it can (and can't) do, some great resources, how 3D printing can be used in

business, and cool things you can make yourself, even your own RepRap 3D printer!Amazing

advantages — learn about the efficiencies of scale, personalization options, and green aspects

of additive manufacturingIt's been done — see how 3D printers are already producing

prototypes of medical implants, personalized prosthetics, jewelry, and furnitureThe right tool for

the job — find out what types of printers are needed for different materialsWhat's online —

discover sites where you can acquire open source tools for 3D object modelsIt's just business

— look at the industries being created by the advances in 3D printing, and some that will have

to adaptCheck 'em out — review various consumer-level 3D printersRappin' about RepRap —

get a list of components, materials, and software you need to build your own RepRap printer,

with step-by-step instructionsOpen the book and find:Opportunities that 3D printing presentsA

comparison of traditional and additive manufacturingThe different types of 3D printingA few

limitations of current technologyWhat 3D printing can mean to medicineMaterials used in rapid

prototypingSources for CAD software and 3D scannersSome ethical issues about 3D printing--

This text refers to an out of print or unavailable edition of this title.About the AuthorKalani Kirk

Hausman has spent more than 20 years as an IT consultant, enterprise architect, auditor, and

ISO. He currently conducts research on integrating 3D printed materials into educational

curricula at Texas A&M University.Richard Horne (RichRap) has two decades of experience in

the electronics industry as an engineer, marketer, and product designer. In his work with the

RepRap project, he blogs and shares ideas to make 3D printing easier for everyone to

understand.--This text refers to an out of print or unavailable edition of this title.

http://www.neutronbyte.com/api/Wa18oYTP/e/Eaoo/OPMw/zerZp/3D-Printing-For-Dummies-Richard-Horne


3D Printing For Dummies®Published by: John Wiley & Sons, Inc., 111 River Street, Hoboken,

NJ 07030-5774,Copyright © 2014 by John Wiley & Sons, Inc., Hoboken, New JerseyPublished

simultaneously in CanadaNo part of this publication may be reproduced, stored in a retrieval

system or transmitted in any form or by any means, electronic, mechanical, photocopying,

recording, scanning or otherwise, except as permitted under Sections 107 or 108 of the 1976

United States Copyright Act, without the prior written permission of the Publisher. Requests to

the Publisher for permission should be addressed to the Permissions Department, John Wiley

& Sons, Inc., 111 River Street, Hoboken, NJ 07030, (201) 748-6011, fax (201) 748-6008, or

online at .Trademarks: Wiley, For Dummies, the Dummies Man logo, Dummies.com, Making

Everything Easier, and related trade dress are trademarks or registered trademarks of John

Wiley & Sons, Inc. and may not be used without written permission. All other trademarks are

the property of their respective owners. John Wiley & Sons, Inc. is not associated with any

product or vendor mentioned in this book.LIMIT OF LIABILITY/DISCLAIMER OF WARRANTY:

THE PUBLISHER AND THE AUTHOR MAKE NO REPRESENTATIONS OR WARRANTIES

WITH RESPECT TO THE ACCURACY OR COMPLETENESS OF THE CONTENTS OF THIS

WORK AND SPECIFICALLY DISCLAIM ALL WARRANTIES, INCLUDING WITHOUT

LIMITATION WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE. NO WARRANTY

MAY BE CREATED OR EXTENDED BY SALES OR PROMOTIONAL MATERIALS. THE

ADVICE AND STRATEGIES CONTAINED HEREIN MAY NOT BE SUITABLE FOR EVERY

SITUATION. THIS WORK IS SOLD WITH THE UNDERSTANDING THAT THE PUBLISHER IS

NOT ENGAGED IN RENDERING LEGAL, ACCOUNTING, OR OTHER PROFESSIONAL

SERVICES. IF PROFESSIONAL ASSISTANCE IS REQUIRED, THE SERVICES OF A

COMPETENT PROFESSIONAL PERSON SHOULD BE SOUGHT. NEITHER THE

PUBLISHER NOR THE AUTHOR SHALL BE LIABLE FOR DAMAGES ARISING HEREFROM.

THE FACT THAT AN ORGANIZATION OR WEBSITE IS REFERRED TO IN THIS WORK AS A

CITATION AND/OR A POTENTIAL SOURCE OF FURTHER INFORMATION DOES NOT

MEAN THAT THE AUTHOR OR THE PUBLISHER ENDORSES THE INFORMATION THE

ORGANIZATION OR WEBSITE MAY PROVIDE OR RECOMMENDATIONS IT MAY MAKE.

FURTHER, READERS SHOULD BE AWARE THAT INTERNET WEBSITES LISTED IN THIS

WORK MAY HAVE CHANGED OR DISAPPEARED BETWEEN WHEN THIS WORK WAS

WRITTEN AND WHEN IT IS READ.For general information on our other products and

services, please contact our Customer Care Department within the U.S. at 877-762-2974,

outside the U.S. at 317-572-3993, or fax 317-572-4002. For technical support, please

visit .Wiley publishes in a variety of print and electronic formats and by print-on-demand. Some

material included with standard print versions of this book may not be included in e-books or in

print-on-demand. If this book refers to media such as a CD or DVD that is not included in the

version you purchased, you may download this material at . For more information about Wiley

products, visit .Library of Congress Control Number: 2013952422978-1-118-66075-1 (pbk);

978-1-118-66077-5 (ebk); 978-1-118-66068-3 (ebk)Manufactured in the United States of

America10 9 8 7 6 5 4 3 2 13D Printing For Dummies®Visit to view this book's cheat

sheet.Table of ContentsIntroductionAbout This BookFoolish AssumptionsIcons Used in This

BookHow This Book Is OrganizedPart I: Getting Started with 3D PrintingPart II: Outlining 3D

Printing ResourcesPart III: Exploring the Business Side of 3D PrintingPart IV: Employing

Personal 3D Printing DevicesPart V: Creating a RepRap 3D PrinterPart VI: Part of TensBeyond

the BookWhere to Go from HerePart I: Getting Started with 3D PrintingChapter 1: Seeing How



3D Printers Fit into Modern ManufacturingEmbracing Additive ManufacturingDefining additive

manufacturingContrasting traditional manufacturingUnderstanding the advantages of additive

manufacturingExploring the Applications of 3D PrintingWorking with RepRapChapter 2:

Exploring the Types of 3D PrintingExploring Basic Forms of Additive

ManufacturingPhotopolymerGranularLaminationFused deposition modelingRecognizing

Specialized Forms of Additive ManufacturingManufacturing with a variety of materialsPrinting

in colorSeeing the Limitations of Current TechnologiesConsidering fabrication ratesExploring

size constraintsIdentifying object design constraintsUnderstanding material restrictionsChapter

3: Exploring Applications of 3D PrintingCreating Objects Directly Using 3D Printing TodayRapid

prototypingDirect digital fabricationRestoration and repairFabricating Tomorrow Using 3D

PrintingHousehold goodsBuildingsExtreme recyclingExamining Molding and Casting through

3D PrintingLost-material castingSintered metal infusionApplying Artistic Touches and

PersonalizationMedical implantsItem personalizationClothing and textilesDeploying Technology

to Strategic LocationsMilitary fabricationIn spacePart II: Outlining 3D Printing

ResourcesChapter 4: Identifying Available Materials for 3D PrintingEnumerating Extruded

MaterialsThermoplasticsExperimental materialsExtruded alternativesIdentifying Granular

MaterialsPlastic powdersSugar and saltMetal powdersSand and natural granular

materialsExploring Photo-Cured ResinsUnderstanding BioprintingBioprinting food and animal

productsReplacement tissues and organsIdentifying Alternative MaterialsRecycled

materialsStoring foodCaring for peopleChapter 5: Identifying Sources for 3D-Printable

ObjectsExploring Object RepositoriesVendor repositoriesCommunity repositoriesDesigning in

the ComputerScanning ObjectsCapturing Structure from PhotographsPreparing Models for

Printing3D model viewersMesh modelersMesh repairersPart III: Exploring the Business Side of

3D PrintingChapter 6: Commoditizing 3D PrintingDemocratizing ManufacturingDerived

designsCurated artifactsCreating modelsCrafting Personal StorefrontsCreating a unique

designFabricating a unique product on demandCreating Impossible ObjectsBuilding New

ToolsMoving beyond solid blocksCreating the tool that will create the toolChapter 7:

Understanding 3D Printing's Effect on Traditional Lines of BusinessTransforming

ProductionDisplacing the production lineAbbreviating the manufacturing chainProviding local

fabricationEliminating traditional release cyclesChallenging Intellectual Property

LawsThreatening IP protectionsAssigning legal liabilityLeveraging Expired PatentsInnovating

around intellectual propertyProtecting intellectual property rightsImposing Ethical

ControlsChapter 8: Reviewing 3D Printing ResearchBuilding Fundamental

TechnologiesCrafting educational toolsExpanding 3D printing options3D-printed

electronicsCreating Functional DesignsDrones, robots, and military applicationsVon Neumann

machinesExpanding Material SelectionProviding for Long Space VoyagesCreating Medical

OpportunitiesPart IV: Employing Personal 3D Printing DevicesChapter 9: Exploring 3D-Printed

ArtworkAdorning the BodyPersonalizing Our EnvironmentReturning to Personal

CreationVisualizing the AbstractChapter 10: Considering Consumer-Level 3D

PrintersExamining Cartesian 3D PrintersExploring Delta OptionsUnderstanding Polar

FabricationBuilding Emerging AlternativesChapter 11: Deciding on a RepRap of Your

OwnEvaluating Your 3D-Printing NeedsDo I want a RepRap or another 3D printer?Do I buy a

ready-built 3D printer or use a kit?Open, Closed, and LicensingSelecting a 3D Printer

DesignRepRap designsHome 3D-printer kitsThe experimental designsFurther machine

arrangementsChoosing Print MediaThermoplasticPLA / PHA plasticABSPasteIdentifying

ComponentsStructural frameworkThe extruderBuild plateControl electronicsSoftwarePart V:

Creating a RepRap 3D PrinterChapter 12: Assembling Structural ElementsLocating



MaterialsKitsSelf-sourcingPrinting your owneBayObtaining the Printed Parts for Machine

AssemblyUnderstanding the Machine MotionZ-axis motionX and Y axis motionBuilding the

Frame StructureAssembling the Prusa i3 Y Axis FrameAssembling the Moving AxisAssembling

the Prusa i3 moving Y axisAssembling the Prusa i3 moving Z and X axesJoining the Z, X, and

Y axes all togetherSensing the Home PositionChapter 13: Understanding RepRap Control

ElectronicsOverview of RepRap

ElectronicsRAMPSRAMBoSanguinololuMinitronicsRUMBAElefu-RA V3MegatronicsAdding

Electronics to Your RepRap 3D PrinterPreparing for electronics assemblyModular

Components, Sensors,and MotorsComputer-free printingUsing motor-driver modulesSelecting

your position-sensing modulesIdentifying power-supply requirementsAdding fans and

lightingRepRap Wiring and ConnectionsFirmware ConfigurationPrusa i3 firmware

configurationUploading the Marlin firmware to the RAMPS electronicsChapter 14: Assembling

the RepRap Extruder and Upgrading RepRapThermoplastic ExtrusionPrusa i3 Extruder and

Hot-End AssemblyFitting the filament drive to the motor shaftAssembling the extruder idler

pressure bearingFitting the J-head hot-endSyringe and Paste-Based ExtrusionMulti-Color

PrintingExtruder Operation and UpgradesFixing a blocked hot-end or extruderAcquiring an

assortment of extrudersCooling extruders with fansChapter 15: Identifying Software and

Calibrating Your 3D Printer3D Design Software and Model ResourcesUsing design

softwareModel verification with NetfabbWorking with Slic3rConfiguring Slic3rModel processing

with Slic3rCalibrating Your 3D PrinterLeveling your print-bedTuning your hot-end temperature

controlExtruder distance calibration3D-Printing ObjectsPrinting vases, pots, and cupsPrinting

large single-piece objectsPrinting tiny or highly detailed objectsPrinting many objects at

onceImproving print qualityPart VI: The Part of TensChapter 16: Ten Ways That Rapid

Prototyping Will Disrupt Traditional ManufacturingReducing Time to MarketEliminating Mass

ManufacturingDisplacing Transportation IndustriesConsuming Alternate MaterialsReducing

Material RequirementsGoing GreenCurtailing Planned ObsolescenceEliminating One-Size-Fits-

MostCrafting What You WishProviding Basic NecessitiesChapter 17: Ten Examples of Direct-

Digital Manufacturing and PersonalizationProducing 3D-Printed FoodPrinting Tissues and

OrgansFashioning Biological ReplicasCrafting Clothing and FootwearCustomizing

ArtworkMaking Hollywood SpectacularCreating StructuresReaching Beyond the

SkyConstructing RobotsPrinting 3D PrintersChapter 18: Ten Impossible Designs Created

Using Additive ManufacturingPersonalized ObjectsMedical ImplantsSelf-Deploying

RobotsPrinted AircraftOn-Demand, On-Site ManufacturingCustom Objects Created in

SpacePrinted Finger FoodsLocally Fabricated ItemsBody PartsCustom DrugsAbout the

AuthorsCheat SheetSupplemental ImagesMore Dummies ProductsIntroductionUnlike

traditional manufacturing which involves injecting material into a pre-formed mold or removing

material from base material objects, additive manufacturing (3D printing) starts with a virtual

3D model that is transformed into solid form one layer at a time. Each layer is built on top of the

layer before, creating a solid form representing the virtual 3D model in all of its complexity and

detail without requiring additional forms of machining and treatment necessary in traditional

forms of manufacturing.Although 3D printers have been available for years, only recently have

they become available at a price most home users can afford. Because they are becoming

more widespread, and because innovations in this technology now permit the creation of

products in a much wider array of materials — and even combinations of materials — 3D

printing is poised to make an impact on average consumers in a big way. 3D Printing For

Dummies was written with the average reader in mind. It's a survey of the existing capabilities

of additive manufacturing, for both private and commercial purposes, and a consideration of



the possibilities of its future.About This BookIn this book, we review many different

technologies currently available for additive manufacturing. These are early-generation

technologies with numerous limitations and caveats to their use and the selection of materials

available for use in 3D printers in both commercial-scale and consumer-grade options. We also

explore the process by which you can build your own 3D printer using the open-source self-

REPlicating RAPid-prototyping (RepRap) family of designs. This will not make you an expert in

all aspects of 3D printing, but will provide you with an opportunity to explore the many types of

additive manufacturing systems. Hopefully, you will be excited by the amazing potential of 3D

printers – excited enough to build your own printer and start sharing your own creativity with

friends and family!Foolish AssumptionsYou might find it difficult to believe that we have

assumed anything about you — after all, we haven't even met you yet! Although most

assumptions are indeed foolish, I made these assumptions to provide a starting point for the

book.It is important to understand that the current level of sophistication in 3D printers is close

to the first automated looms that found their way into factory settings in the early 1700's.

Commercial 3D printers have less variance, but for consumer-grade equipment a certain

amount of “tinkering” will be needed from time to time to keep things running. Working with 3D

printers is very rewarding, but you should learn how to adjust and tune your home or office

printer so that when things go awry you will be able to fix them yourself. It is not necessary to

be a do-it-yourself handyman, but a certain familiarity with basic tools will help you when you

build, assemble, or use your own 3D printer.The book assumes you will have the ability to

download or access programs in a web browser if you want to try out some of the applications

we review, such as TinkerCAD. However, it is not necessary to have a computer of your own to

enjoy this book — all you need is an open mind and enthusiasm about the future and what

additive manufacturing can produce!Icons Used in This BookAs you read this book, you'll see

icons in the margins that indicate material of interest (or not, as the case may be). This section

briefly describes each icon in this book. Tips are nice because they help you save time or

perform some task without a lot of extra work. The tips in this book give you timesaving

techniques or pointers to resources that you should check out to get the maximum benefit from

3D printing. I don't want to sound like an angry parent or some kind of maniac, but you should

avoid doing anything marked with a Warning icon. Whenever you see this icon, think advanced

tip or technique. You might find these tidbits of useful information just too boring for words, or

they could contain the solution you need. Skip these bits of information whenever you like. If

you don't get anything else out of a particular chapter or section, remember the material

marked by this icon. This text usually contains an essential process or a bit of information that

you must know.How This Book Is OrganizedWe divide this book into several parts based on

topic. The following sections describe what you can expect to find in each part.Part I: Getting

Started with 3D PrintingPart I explores fundamental 3D printing technologies and options for

additive manufacturing within the current state of the art. It is intended to provide you with a

general overview of what additive manufacturing provides today.Part II: Outlining 3D Printing

ResourcesPart II expands your exploration of additive manufacturing to include different

materials that can be used in current and near-future 3D printing technologies, and examines

options available to create new virtual 3D object models to be printed.Part III: Exploring the

Business Side of 3D PrintingPart III examines the potential for disruption in existing businesses

and new business opportunities that becomes possible through new additive manufacturing

capabilities. We also explore current lines of research, building new options to the current state

of the art.Part IV: Employing Personal 3D Printing DevicesPart IV explores consumer-level 3D

printer options including both commercial and open-source alternatives available for home and



small business uses in fabricating creative and artistic designs exploring this magnificent new

capability. We discuss considerations you should take into account when building your own

RepRap-style 3D printer.Part V: Creating a RepRap 3D PrinterPart V walks you through the

creation, assembly, and calibration of a RepRap style printer.Part VI: Part of TensPart VI offers

lists of ten interesting, disruptive, or impossible (in traditional manufacturing) applications of

additive manufacturing.Beyond the BookA lot of extra content that you won't find in this book is

available at . Go online to find the following:Online articles covering additional topics atHere

you'll find examples of how to use available software to design and prepare 3D models for

printing and to set up your own personal digital storefront using free services already in

place.The Cheat Sheet for this book is atHere you'll find a roadmap to additive manufacturing

and the construction of your own RepRap-style 3D printer.Updates to this book, if we have any,

are also available atWhere to Go from Here
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BlaiddDrwg, “Just Finished!. I just finished building my own 3D Printer from a kit when this

book finally arrived at my door. I read it in about 3 days, highlighting all the important (or at

least, important areas to me).This book helped me tremendously with calibrating my bed and

extruder. Made Slic3r and Pronterface much more easy to understand and gave great tips on

settings for different types of prints.Seriously, a great book to have in your 3D printing

collection.A side note, this book does mention a bit about building 3D printers from kits. I built

my Prusa i3 from the Makerfarm kit, which I was very surprised not to see mentioned in this

book as it's an all-inclusive kit that really solves a lot of the guesswork. It's also a great way to

learn the ins-and-outs of 3d printers so you can go on to build your own.”

sandtoe1, “3D printing explained well. I gave this book 5 stars because I enjoyed reading it.

For me it explained all the aspects of 3D printing in one place which allowed me to become

familiar with the techniques, language, engineering and applications of 3D printing in a

weekend. After reading this book I am confident about getting into and purchasing a 3D

printer.My background is I am handy and computer literate. For me the information was straight

forward and easy to comprehend. After reading this I think it will be similar to building a

computer in the late 90s. Well maybe easier as the parts appear to be less proprietary. The

author gave a very good break down of the build process over several chapters. I though it was

well organized and provided good pictures and techniques of the 3D components. I haven't
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visited many sites or blogs on 3D printing so if you have been scouring the web for a few

months you may have picked up the same general information as you will find in this book but

because the authors have done this (make a 3D printer - also one is at the pinnacle of this

technology ) I found their guidance to be exactly what I was looking for as a neophyte. I am no

longer the neophyte I was 48 hours ago and can discuss arduino type boards from ramps to

elefu-ra. Injectors like J-type, prusa and e3d and how the gear should be set up for feeding

PLA or ABS.If you would like an exploration both historical and technical into 3D printing and

are going to buy or build a 3D printer as I am - read this book. This is the only book I will read

on the subject after this I will dive into the 3D open source community. Hope this review helps

you.”

Ebook Tops Reader, “3D printing background information in an easy to understand format..

Extremely informative. While not having enough information to make you an expert, it does

have enough information to explain to you the fundamentals of 3d printing and the effects it will

have on society and the world! If you would like a bit of background on 3d printing and

materials, this book is perfect for you.”

David Beale, “Spot on.. An excellent grounding in 3D printing written in a clear and interesting

manner. Explains the hardware and software required to print in 3D using freely available

software. Discussions on the likely effects of the technology on various businesses bring an

interesting perspective. Spot on, 5 stars from me”

Mr S D Blake, “Top Marks for making the book readable funny and enjoyable. Top Marks for

making the book readable funny and enjoyable. Reading a dull book always makes learning

harder. One down side is they make some wild claims about where 3D printing will lead us.

Some of them are great ideas and if they did them it would be great. Others are well out there

with Capt Kirk and friends. The technical information and the tips are great and very helpful.

Over all a must read for people thinking about 3D printing,”

Shhhh...you know who!, “Good for the the new 3D printer. Good book full of lot of useful

information”

Terence Le Cuirot, “A must have book for anyone contemplating 3D printing, .... A must have

book for anyone contemplating 3D printing, whether it is a self-build model or a factory

constructed one, this book gives you the ability to build and configure the software to run it.

There are also pointers to where you can get downloads for all the functions you will need and

more.”

The book has a rating of  5 out of 4.1. 149 people have provided feedback.
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