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Design for Additive Manufacturing 
EDSGN 562  Spring 2018 

 
Instructor:       Nick Meisel, Ph.D., Assistant Professor of Engineering Design and Mechanical Engineering 

 

E-mail:             nam20@psu.edu   (Include “EDSGN 562” in subject line) 

 

Office location:   213J Hammond 

 

Office Phone:      814-865-3163 

 

Office Hours:  Tuesday 2:30pm-4:30pm both in-person and online via Skype (Skype Name: meiselna), and by 

appointment 

  

Class time/Location:   MW, Hammond 312, 10:10am-12:05pm 

 

Course Homepage: https://canvas.psu.edu (Canvas) 

 

Note:  I typically try to respond quickly, but understand that response to email and telephone 

messages will not be instantaneous. Make sure that you factor in the response time when 

completing your work. If you wait until the last day, you may not have time to receive a 

response before your assignment is due. I typically respond to emails numerous times 

during the day between 8am-5pm, but emails sent after 5pm on weekdays or sent on 

weekends will most likely not be answered until the next business day. If you have not 

received a reply to your e-mail within 1 business day, feel free to send it again. 

 

 

So what is EDSGN 562: Design for Additive Manufacturing?  

 

EDSGN 562 is a Graduate-level course focused on cutting-edge research in the field of design for additive 

manufacturing (colloquially 3D printing).  The course will use hands-on, problem-based and project-based learning 

to assist students in developing the design and research skills necessary to operate within the design for additive 

manufacturing research community.  As a student in this course, you will be expected to put your existing computer 

aided design (CAD), manufacturing, and research knowledge to use in this new context. 

 

In general, the course will emphasize the importance of two aspects of design for additive manufacturing (DfAM), 

i) opportunistic design (novel design tools which integrate well with the opportunities of AM) and ii) restrictive 

DfAM (the relationships which drive a process’s impact on the manufacturability of designs).  These elements will 

be explored through a variety of AM systems, from small, desktop-scale material extrusion systems to high-end, 

industrial-scale material jetting AM.  What sets this course apart from lower-level DfAM coursework is that it 

demands students be capable of identifying and answering pressing research questions related to DfAM. 

 

By the end of the course, it is my goal that you are able to i) demonstrate an ability to answer pressing research 

questions in the field of DfAM and ii) intelligently and professionally use AM technology for the purpose of 

informed and inspired product design. 

 

 

 

https://canvas.psu.edu/
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Course Objectives 
Upon successful completion of EDSGN 562, students will be able to: 

 Describe the role that design for additive manufacturing plays in the greater field of additive 

manufacturing. 

 Apply existing design for additive manufacturing approaches and frameworks to design problems. 

 Utilize opportunistic design for additive manufacturing concepts to improve the quality and novelty of a 

product. 

 Identify and quantify restrictive design for additive manufacturing considerations via experimental 

methods. 

 Identify and discuss key areas of future research in order to advance the field of design for additive 

manufacturing. 

 

 

Academic Integrity 
The University defines academic integrity as the pursuit of scholarly activity in an open, honest and responsible 

manner. All students should act with personal integrity, respect other students' dignity, rights and property, and help 

create and maintain an environment in which all can succeed through the fruits of their efforts (refer to Senate Policy 

49-20. Dishonesty of any kind will not be tolerated in this course. Dishonesty includes, but is not limited to, cheating, 

plagiarizing, fabricating information or citations, facilitating acts of academic dishonesty by others, having 

unauthorized possession of examinations, submitting work of another person or work previously used without 

informing the instructor, or tampering with the academic work of other students. Students who are found to be 

dishonest will receive academic sanctions and will be reported to the University's Office of Student Conduct for 

possible further disciplinary sanctions (refer to Senate Policy G-9). 

This class will be expected to follow the academic integrity guidelines. Violations will be addressed using the steps 

outlined at http://www.psu.edu/dept/oue/aappm/G-9.html. Students will be required to complete the Academic 

Integrity Form (see http://www.engr.psu.edu/FacultyStaff/AcademicIntegrity/UniversalForm.pdf) which becomes 

part of the student's permanent record. 

 

A good rule of thumb: if you have to ask yourself “Could this be considered a violation of academic integrity?” 

DON’T DO IT!  Feel free to reach out to me with any questions or concerns about the academic integrity policy. 

 

Related sites: 

 Penn State Principles, http://www.psu.edu/ur/2001/principles.html  

 Code of Conduct, http://www.sa.psu.edu/ja/codeconduct.html  

 Academic integrity, http://www.psu.edu/ufs/policies/separate_policy/49-20.htm  

 

 
Students with Disabilities 
Penn State welcomes students with disabilities into the University's educational programs. Every Penn State campus 

has an office for students with disabilities. The Office for Disability Services (ODS) Web site provides contact 

information for every Penn State campus: http://equity.psu.edu/ods/dcl. For further information, please visit the 

Office for Disability Services Web site: http://equity.psu.edu/ods.  

 

In order to receive consideration for reasonable accommodations, you must contact the appropriate disability 

services office at the campus where you are officially enrolled, participate in an intake interview, and provide 

documentation: http://equity.psu.edu/ods/doc-guidelines. If the documentation supports your request for reasonable 

accommodations, your campus’s disability services office will provide you with an accommodation letter. Please 

share this letter with your instructors and discuss the accommodations with them as early in your courses as possible. 

You must follow this process for every semester that you request accommodations. 

 

http://senate.psu.edu/policies-and-rules-for-undergraduate-students/47-00-48-00-and-49-00-grades/#49-20
http://senate.psu.edu/policies-and-rules-for-undergraduate-students/47-00-48-00-and-49-00-grades/#49-20
http://undergrad.psu.edu/aappm/G-9-academic-integrity.html
http://www.psu.edu/ufs/policies/separate_policy/49-20.htm
http://equity.psu.edu/ods
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Counseling and Psychological Services 

Students who experience personal issues that interfere with their academic performance, social development or 

satisfaction at Penn State are encouraged to seek confidential assistance from Counseling and Psychological 

Services (CAPS) Center (http://studentaffairs.psu.edu/counseling/). They can be reached at (814) 863-0395. Some 

of the more common concerns they can help with include anxiety, depression, difficulties in relationships (friends, 

roommates, or family); sexual identity; lack of motivation or difficulty relaxing, concentrating or studying; eating 

disorders; sexual assault and sexual abuse recovery; and uncertainties about personal values and beliefs. Crisis 

intervention is available from Centre County CAN HELP (http://centrecountypa.gov/index.aspx?NID=593) at 1-

800-643-5432, 24 hours a day, seven days a week. 

 

Mandatory Course Equipment 
Access to a Polymer AM system of some sort.  Due to the hands-on nature of the course’s design challenges and 

final project, all students should have access to a polymer printer of some kind.  For an affordable option, see the 

Monoprice Select Mini 3D Printer (available on Amazon for $220).  Alternatively, there are a variety of Maker 

Spaces, libraries, and service companies (e.g., the UPS store) across the country that offer 3D printing capabilities.   

If you anticipate having issues gaining access to a polymer printer, you should let Dr. Meisel know during the first 

week of the semester. 

 

Software Access Required 
Computer Aided Design (CAD) Software: Several design activities over the course of the semester will require 

students to use CAD in order to create a design for printing.  Students are free to use any CAD software that they 

would like, as long as it is capable of exporting STL files.  Penn State students can download SolidWorks software 

at https://www.engr.psu.edu/swdownload/. Alternatively, Autodesk offers a free download of their Inventor 

software for students at https://www.autodesk.com/education/free-software/inventor-professional.  

 

Netfabb Basic:  All .STL file manipulation will be performed using the Netfabb Basic software (available for 

download at https://www.autodesk.com/education/free-software/netfabb). 

 

Printer Software:  Numerous printers may be used over the course of the semester.  This may require you to 

download and prepare files for printing using the machine’s proprietary printer software.  Necessary printer software 

will be discussed as we progress through the course activities.  

 

 

EDSGN 562 Class Policies 
The following are some ground rules to help us progress steadily through the semester:  
 

1. Attendance and Tardiness:  Attendance and on-time arrival are expected for in-residence students for all 

class periods.  I am going to do my part to make class time informative and engaging, but you also need to 

be present to learn and contribute to your success.  Patterns of tardiness or absenteeism will result in a penalty 

to your final course grade (e.g., an A- lowered to a B+).  Also see the Faculty Senate Policy on Class 

Attendance (42-27), http://www.senate.psu.edu/policies/42-00.html#42-27. 

 

2. Late Assignments:  Late assignments (i.e. those not turned in by the date and time specified on Canvas will 

be graded, but with a 10% grade reduction for every 24-hour period (or part thereof) beyond their due date 

(weekends included). 

 

3. Syllabus Updates:  Changes to assignments will be made in class and via email and will supersede what is 

on the syllabus (the syllabus will be updated periodically without prior notice, please check Canvas weekly 

for updates). 

 

http://studentaffairs.psu.edu/counseling/
http://centrecountypa.gov/index.aspx?NID=593
https://www.engr.psu.edu/swdownload/
https://www.autodesk.com/education/free-software/inventor-professional
https://www.autodesk.com/education/free-software/netfabb
http://www.senate.psu.edu/policies/42-00.html#42-27
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4. Team Conflict:  Teams are expected to address team member problems (such as missed meetings or not 

completing work). However, do not let a small team issue or problem develop into a major conflict. Contact 

the class instructor to help address and correct the problem early.  

 

5. Emails:  I typically respond to emails within 24 hours during weekdays (between 8am-5pm), make sure you 

factor this in when requesting guidance on a pending deadline. Also, when you send an email to me or any 

of your fellow classmates (or participate in online discussions), please make sure to use proper “netiquette.”   

 

6. Academic Integrity:  I will follow the guidelines the University has set forth in its Policies and Rules 

regarding academic dishonesty, grading, and administration of exams (see statement about Academic 

Integrity). 

 

7. Cell Phones:  Cell phones should be turned off or in silent mode when in class.  Please don’t use your phones 

(talking, texting, etc.) during class, unless okayed for an in-class activity. 

 

8. Computers:  Computer use is encouraged for note-taking and project work during class.  However, please 

stay on-topic in your computer use.  Facebook and other social networking sites shouldn’t be used during 

class. 

 

 

Overview of Course Activities 

Due to the unique combination of on-line/in-residence instruction in this course, some activities may be presented 

differently than you are used to.  A general overview of activities and how they will be used in the course are as 

follows: 

 

 Content Lectures.  During the scheduled class time, Dr. Meisel will give content lectures to the in-residence 

students.  All lectures will be recorded and posted for viewing by online students within 24 hours.  As part 

of the hands-on nature of this course, lectures will often include un-graded thought exercises/design 

activities to flex your design muscles.  Online students are expected to do these thought activities when 

watching the posted videos, since they are designed to promote thought on very specific elements of DfAM. 

 

 Discussion of Literature.  Each week, you will have 2 academic papers to read on a variety of DfAM topics.  

As a part of this reading, you will be responsible for posting responses to discussion questions on Canvas.  

Responses to these questions will serve to supplement a guided in-class discussion of the literature by Dr. 

Meisel.  This in-class discussion will then be posted as a video to Canvas for online students to view. 

 

 Design Exercises.  In order for you to put what you’ve been learning in class into practice, there will be 

three design challenges assigned at various points in the semester.  In-residence students will be given class 

time to work on these challenges. 

 

 Content Quizzes.  In order to evaluate your understanding of key concepts in DfAM, 4 short content quizzes 

will be given each over the course of the semester (each one covering approximately 3 weeks of content).  

These quizzes will be given online via Canvas.  Quizzes will be open-note, open-video, etc., but will have 

a time limit.  

 

 Final Project.  One of the key components of this course is your final project.  Teams of 4 students are 

recommended to properly address the scope of each project.  Because teams will be comprised of both in-

residence and online students, virtual teamwork skills are essential.  The final deliverables of the project 

are designed as to be achievable by such hybrid teams; for example, in place of a final in-class presentation, 

each team will be required to submit a video summary of their project. 

 

 



 5 

 

Grading  

Due dates will be given during class. 

 

Topic/ Assignment Weight 

Literature Reviews/Critiques 15% 

Design Exercises 15% 

Content Quizzes 25% 

Semester Project 

 Proposal (5%) 

 Presentation (10%) 

 Final Design File (10%) 

 Design Report (20%) 

45% 

                                                                                        

Total 
100% 

  

 

Grading Policy 
Grades will be determined based your performance on the activities listed above and in accordance with the class 

policies. Final letter grades will be assigned as follows: 

 
Percentage Grade 

> 93% A   

90% - 92.99% A- 

87% - 89.99% B+ 

83% - 86.99% B 

80% - 82.99% B- 

77% - 79.99% C+ 

70% - 76.99% C 

60% - 69.99% D 

< 59.99% F 
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EDSGN 562 Tentative Semester Schedule 
(Note: This schedule may change as the semester progresses.  Keep a regular eye on Canvas for updates 

throughout the semester) 
 

Week Number Dates Topic(s) Assignments 

Week 1 1/8-1/12 Review of AM and the Design Process  

Week 2 1/15-1/19 Overview of Design for Additive Manufacturing  

Week 3 1/22-1/26 Existing DfAM Frameworks  

Week 4 1/29-2/2 Experimental Techniques for Restrictive DfAM I 
Literature Summary 1 Due, 

Content Quiz 1 (Covers W1-W3) 

Week 5 2/5-2/9 Experimental Techniques for Restrictive DfAM II  

Week 6 2/12-2/16 Free Complexity and Lattice Structures I Design Exercise 1 Due 

Week 7 2/19-2/23 Free Complexity and Lattice Structures II  

Week 8 2/26-3/2 Mass Customization 
Design Exercise 2 Due, 

Content Quiz 2 (Covers W4-W7) 

Week 9 3/5-3/9 SPRING BREAK  

Week 10 3/12-3/16 Topology Optimization I Project Proposal Due 

Week 11 3/19-3/23 Topology Optimization II  

Week 12 3/26-3/30 Multi-Material DfAM 
Design Exercise 3 Due, 

Content Quiz 3 (Covers W8-W11) 

Week 13 4/2-4/6 Multi-Functional DfAM  

Week 14 4/9-4/13 CAD and File Types in DfAM Literature Summary 2 Due 

Week 15 4/16-4/20 Miscellaneous Topics in DfAM Content Quiz 4 (Covers W12-W14) 

Week 16 4/23-4/27 Final Project and Course Debrief Final Project Due 
 


