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FÖRSLAGET I DETALJ:



Additive	  manufacturing:	  tools,	  materials,	  and	  methods,	  6	  ECTS	  credits	  
	  
Prel.	  Scheduled	  hours:	  40	  
Rec.	  self-‐study	  hours:	  120	  
	  
Area	  of	  Education:	  Science	  
Main	  field	  of	  studies:	  Physics,	  Applied	  Physics,	  Mechanical	  Engineering,	  Materials	  Science	  
Advancement	  level:	  A	  
	  
Aim:	  
This	  course	  will	  provide	  a	  general	  understanding	  of	  additive	  manufacturing	  (3D-‐printing),	  and	  be	  able	  to:	  

• describe	  various	  “printing”	  methods,	  their	  advantages	  and	  disadvantages,	  
• choose	  between	  the	  types	  of	  materials	  appropriate	  for	  various	  printing	  methods,	  
• understand	  the	  physics	  and	  chemistry	  involved	  with	  the	  various	  printing	  methods,	  including	  the	  

material	  requirements,	  
• print	  3D	  objects	  with	  a	  printer	  from	  a	  CAD	  model,	  and	  
• describe	  current	  and	  future	  applications	  of	  additive	  manufacturing.	  

	  
Prerequisites:	  (valid	  for	  students	  admitted	  to	  programmes	  within	  which	  the	  course	  is	  offered)	  
Knowledge	  of	  introductory	  chemistry	  and	  physics,	  basics	  of	  computer	  operation.	  	  Students	  who	  are	  
concerned	  about	  their	  qualifications	  are	  encouraged	  to	  contact	  the	  examiner.	  
	  
Organisation:	  
Instruction	  will	  be	  provided	  in	  the	  form	  of	  lectures,	  laboratory	  exercises,	  and	  visits	  to	  industrial	  sites.	  
	  
Course	  content:	  

• Material	  properties	  in	  the	  solid,	  liquid,	  and	  other	  (gel,	  glass)	  states	  
• Phase-‐change	  processes	  and	  chemical	  reactions,	  including	  photo-‐initiated	  chemistry	  
• Introduction	  to	  digital	  control	  of	  mechanical	  systems	  (stepper	  motors,	  etc.)	  
• Introduction	  to	  fluid	  mechanics,	  as	  applied	  to	  additive	  manufacturing	  
• Introduction	  to	  surface	  science,	  as	  applied	  to	  additive	  manufacturing	  
• Strengths,	  weaknesses,	  and	  requirements	  of	  various	  applications	  of	  additive	  manufacturing	  

including:	  
o Mechanical	  applications	  (prototypes,	  mechanical	  components)	  
o Chemical	  and	  life-‐science	  applications	  (prosthetics,	  artificial	  organs,	  lab-‐on-‐a-‐chip	  

devices,	  etc.)	  
• An	  introduction	  to	  3D	  CAD	  
• An	  introduction	  to	  planning/slicing	  software	  
• Hands-‐on	  design,	  fabrication,	  and	  evaluation	  of	  fabricated	  parts	  	  

	  
Course	  literature:	  



Review	  articles	  and	  notes	  available	  for	  download	  (password	  protected)	  on	  the	  course	  homepage.	  
	  
Examination:	  
Written	  examination	  –	  3	  ECTS	  
Laboratory	  exercises	  –	  1	  ECTS	  
Industry	  visit	  –	  0.5	  ECTS	  
Student	  project	  &	  presentations	  –	  1.5	  ECTS	  
	  
Coarse	  language	  is	  English	  
	  
	  
	  
	  


	Vem?: Nathaniel Robinson, Bitr. Prof., IFM
	Kurs: Ingen
	Ny kurs: Additive manufacturing: tools, materials, and methods, Masters / 4-5th year civ.ing., period and block flexible to accomodate applicable programs
	Profil: 
	Ny profil: 
	Annat: Se beskrivning
	Besked: 
	Detaljer: We propose a course in "Additive manufacturing", often called "3D printing".  As per the attached proposed course description, the course is designed to provide an understanding of how various 3D printers work (there are many printing methods), what their strengths and weakesses are, and where the current state-of-the-art in terms of their use and development lies.  As additive manufacturing is rapidly becoming a popular and important tool, we expect that a solid foundation in the principles and applications of the method will both be popular with and of significant value to LiU's students.The course is based on a combination of theoretical (lecture) material, which will cover the chemistry and physics (including material science) of additive printing processes, and practical hands-on laboratory work which will give the participants the experience and confidence necessary to use 3D printing as an engineering, design, or teaching tool.Additive manufacturing has progressed far beyond an engineering tool.  As such this course is intended for a broad range of students, including (for example), those studying medicine and the teaching programs (particularly STEM specializations). The course assumes an introductory (gymnasium level) understanding of chemistry, physics, and basic computer skills.  Introductions to 3D CAD, (photo)chemistry, materials science/mechanical properties, and life science applications will be provided so that non-specialists can follow the advanced material in each subject that will follow.  All of these subjects, both introductory and advanced, will be presented in the context of additive manufacturing and its applications. The course can readily be given in Swedish or English, although the latter is preferred to attract the largest audience possible.Since additive manufacturing is a very active R&D area, the content of the course will be continually updated to reflect the current state-of-the-art.The leaders responsible for several programs/profiles have indicated interest in including "Additive manufacturing..." as an optional course.  This includes the TB/KB programs, and several profiles withing the physics/electronics programs.  It may also be appropriate for the mechanical engineering profiles focused on design (most of the topics in the course will be covered in the various courses in the general manufacturing engineering program).In addition to financing the examiner and a lab assistant, we request one month's salary for course development and 70k SEK in start-up laboratory costs for (2 new laboratory printers and printing materials).  2 existing syringe-based printers in Fysikhuset, currently used for research and in TFYA46, will also be used for the labs in this course.
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