
 

Digital Manufacturing 
 
 

 

English 
 
 

 

Summer & Winter terms 
 
 

 
Course description: 

This cour se is aimed at pr ofessionals and advanced students seeking to 

under stand and apply the str ategic potential of 3D pr inting in r eal-wor ld 

innovation and pr oduct development pr ocesses. 

Par ticipants will explor e how to use 3D pr inting not only for  pr ototyping 

but also for  the pr oduction of functional par ts and low-volume final 

pr oducts. The appr oach is hands-on, focusing on decision- making 

gr ounded in technical, functional, and business cr iter ia. 

 

Course Structure: 

The pr ogr am is or ganized into five modules that pr ogr essively integr ate 

design thinking, digital modeling, additive and subtr active manufactur ing 

design for  additive manufactur ing and mater ialization. Thr ough a blend of 

theor etical and intensive lab wor k, students engage in iter ative 

development of r eal-wor ld pr oducts, applying key str ategies for  agile 

pr ototyping. 

 



 
 

 
By the end of the pr ogr am, par ticipants will be able to: 

● I ntegr ate 3D pr inting technologies into r eal design and 

pr oduct validation pr ocesses. 

● Select appr opr iate pr ototyping str ategies (additive or  

subtr active) based on pr oject goals. 

● Design pr oducts consider ing the constr aints and advantages 

of 3D pr inting. 

● Assess the technical and str ategic feasibility of using 3D 

pr inting in r eal-wor ld pr ojects. 

● Apply digital tools for  modeling, scanning, and r ever se 

engineer ing. 

 

 
The cour se blends shor t theor etical sessions with intensive lab wor k. The 

focus is on the iter ative development of a r eal-wor ld pr oduct, integr ating 

design, technology, mater ials, and pr ocess decisions. Teamwor k and 

cr itical analysis of r eal cases ar e encour aged. 

 

 



 
 

 
●    Module-based assessments: quizzes + pr actical assignments. 

●      Final individual or  gr oup pr oject: compr ehensive application of cour se 
content. 

●      Ongoing for mative assessment based on par ticipation and technical 
pr ogr ess. 
 

 

Module 1: Design Thinking and Innovation Strategies 

●      I ntr oduction to str ategic design and innovation methodologies. 

●      Concur r ent engineer ing and iter ative thinking. 

●      Manual sketching and concept gener ation. 

●      Ar tificial I ntelligence br ainstor ming tools and r apid ideation. 

●      Pr oject initiation (individual or  gr oup). 

Module 2: Digital Modeling and Visualization 

●      Par ametr ic modeling and 3D fi le adaptation. 

●      Ar tificial I ntelligence r ender ing tools for  pr oduct visualization. 

●      Pr esentation of conceptual pr oposals. 

●      I nitial decisions on design and mater ials. 

  

 



 
Module 3: Additive and Subtractive Prototyping 

●      Types of pr ototypes: functional, visual, technical. 

●      I ntr o to additive manufactur ing: FDM, SLA, SLS, etc. 

●      I ntr o to subtr active manufactur ing: CNC, laser  cutting, milling. 

     Technology and mater ial selection by function and scale. 

●      File pr epar ation (Simplify3D, Gr abCAD, etc). 

Module 4: Design for Additive Manufacturing 

●      Design pr inciples specific to 3D pr inting. 

●      Geometr ic constr aints and design fr eedoms. 

●      Post-pr ocessing and finishing techniques. 

●      Softwar e for  quality and pr int time optimization. 

Module 5: Materialization and Validation 

●      Execution of the final pr oject. 

●      Collabor ative lab wor k. 

●      Washing, cur ing, assembling, and functional testing. 

●      Digital-to-physical compar ison and final validation. 

 

 

 



 
 

 
Pr ofessionals capable of using 3D pr inting as a str ategic tool in pr oduct 

development pr ojects, with technical exper tise and an innovation-dr iven 

mindset. Equipped to lead iter ative design pr ocesses, evaluate 

technological alter natives, and pr oduce functional solutions in r eal 

contexts. 

 

 

● Modality: I n-per son 
● Class Dur ation: 2.5  hour s per  session 
● Schedule: Monday to Thur sday,  9:00 a.m. – 11.30 am. 

● Pr ogr am Length: 4 weeks 

● Total Contact Hour s: 40 

Course Schedule: 

● Summer  Term Dates: 

● Enrollment Deadline:

 

● Winter Term Dates:

● Enrollment Deadline:

 

 

July 5–29, 2027

December 15, 2026

January 4–28, 2027

July 5–29, 2027
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Depar tment, “Rapid Pr ototyping: Theor y and Pr actice” Univer sity of 

Houston, TX, USA (2006 Spr inger  Science+Business Media, Inc). 
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Final gr ades will be deter mined based on the following components: 
 

● Module Assessments ( Quizzes & Pr actical Assignments): 40% 

● Final Pr oject ( I ndividual or  Gr oup): 40% 

● Par ticipation & Technical Pr ogr ess: 20% 

 


