Spring Term

Under Graduate & Graduate Levels

4.501/4.511
Tiny Fab: 
Applications in digital fabrication
Prof. Larry Sass

Tuesday & Thursday 9:00-11:00 AM
(2-3-7) Credits
Room - TBA
Course Description & Goals:

The need for affordable housing throughout North America is a never-ending problem. The need for affordable housing has been in crisis since the beginning of time. This is especially the case with the growing need for replacement, rescue and replenishment of housing is greater than it has ever been.  The greatest need today is in rural environments. Labor shortage and low interest in carpentry means that we need to discover new ways to deliver products. 
What is new is that the computation, digital fabrication, and robotics offers a new promise for design and delivery of affordable, permanent housing. We will explore the idea digital delivery through the production of Tiny Housing.

This course starts with five critical exercises for digital fabrication and design computing. We will explore varying areas of geometry as curved, folded and planar shapes. These exercises will provide points of entry towards a deeper understanding of surface, mesh & solid modeling and machine control. Simultaneously, traditional methods of construction will be presented as case studies with an in-depth overview of past and present industrial-based systems of home production. 
The second half of the course will support student projects with weekly presentations and lab sessions focused on application of new digital techniques. Course deliverables will be four design exercises and a final research question and project.
Who should take this course?
This course is designed for advanced course four undergraduates, MArch student in their first or second year of core or first year SMArchS students interested in guided experimentation and research methods with digital fabrication. 

Week 1

Tue Feb 7
· Introduction to Digital Fabrication
· Handout: Assignment 1 (ADU - Drawings)
Thu Feb 9
· Home Design & 2D Drawing
· How to Draw Floor Plan, Section & Elevation

Week 2

Tue Feb 14
· Student Presentation
· Due: Assignment 1 (ADU - Drawings)
· Handout: Assignment 2 (ADU – Modeling)
Thu Feb 16
· Home Delivery & 3D Modeling
· Lab: Modeling Form, Space and Openings

Week 3
Tue Feb 21
· No Class
Thu Feb 23
· Design Computing
· Due: Assignment 2 (Analysis Modeling)

· Handout: Assignment 3 (Analysis Printing)

Week 4
Tue Feb 28
· Student Presentation
· Due: Assignment 3 (Analysis Printing)

· Handout: Assignment 4 (Bridge Design – Drawings)
Thu Mar 2
· Planar Fabrication 1
· Lab: CNC Overview

Week 5
Tue Mar 7
· Student Presentation (Woodshop)
· Due: Assignment 4 (Bridge Design Drawings)
· Handout: Assignment 5 (Bridge Design Prototyping)
Thu Mar 9
· Planar Design & Fabrication 2
· Lab: MasterCAM & G-Code


Week - 6

Tue Mar 14
· Student Presentation
· Due: Assignment 5 (Bridge Prototyping)
· Handout: Assignment 6 (Bridge Fabrication)
Thu Mar 16
· Student Presentation
· Lab: Bridge Review

Week 7

Tue Mar 21
· Bridge Assembly & Review – Met Storage
· Due: Assignment 6 (Bridge Assembly)
· Handout: Assignment 7

Thu Mar 23
· No Class

Week 8
Tue Mar 29

· Planar Structuring 1  (7)  

· Due: Assignment 7

· Handout: Assignment 8

Thu Mar 31

· Planar Structuring 2 [8]
· Forming with Mesh Modeling 

· Lab: 3D Modeling for Fabrication


Week 9
Tue Apr 5

· Design Forming in 3D - Review (8)
· Due: Assignment 8

· Handout: Assignment 9

Wed Apr 7

· Plane Fabrication [9]
· Composing with Solid Modeling 

· Lab: 3D Modeling for Fabrication


Week 10
Tue Apr 12

· Planar Structuring & Modeling - Review (9) 

· Due: Assignment 9/Handout: Assignment 10 - Final Project

Thu Apr 14

· Project Review-Group


Week 11
Tue Apr 19   
· No Class
Thu Apr 21

· Project Review-Group
· Due: Assignment 10


Week 12
Tue Apr 26 

· Project Review-Individual 
Thu Apr 28

· Final Review (10)

Learning Objectives

· Small Building Design and Digital Delivery

· Advancing skills in 3D surface, mesh and solid modeling
· Lightweight building construction 
· Mastery of CNC technologies


Instructional Material

Students are charged to learn design and computation as system of production with each exercise. We follow a five-step process to solve a one problem or task for each of the 10 exercises leading to a functional chair at the end of the term. Each exercise students learn a new method of modeling, rendering or machining a chair. The five steps for each exercise and tools are listed below:
a) Assign a Problem: A problem related to one aspect of designing a chair is presented, for example, how should a chair be designed, structurally to support a person.
b) Review: We review a variety of existing chairs as a way to learn how three and four legged chairs are supported. 

c) Demonstration: I demonstrate how to draw, model, render or fabricate a structurally sound chair in class, for each class they can download and copy a 3D model that I post on the class site in order to guide them through the process. Class.
d) Homework: Students are provided with an instruction in the form of steps and manuals. Tools for homework are graphical manuals with steps, animations and links to Youtube in support of CAD modeling & technical methods. 
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Figure 1. design prototyping, tool pathing and finished CNC fabrication

Grading

· Quality of design products

· Completion of 3 Exercises and the Final Project

· Time to complete assignments & attendance

Assignments
· Final grading is an average of the Exercises + Final Project

Course Fee

· All students will be charged $120 for materials


Course Information

· Tuesday 
9:00-11:00 AM EST

· Thursday 
9:00–11:00AM EST

· Larry’s Office Hours by Email lsass@mit.edu

Class Norms
· Class Notes found on Canvas

· Attendance 

· No Zoom


Class Project
· Tiny Home Design


What will you learn?
· Design Processing - Steps in Production, Principles & Presentation

· 3D Modeling - Surface, Solid & Mesh

· Macro/Micro Design and Detailing with CNC Fabrication

How will you learn?

· Learn by repetition 

· Learn by doing in class - We work in class during Lecture and Lab they are the same

· Short Assignments - A new assignment is due every week (mostly)


Grades

· Completion of all 10 assignments is needed

· Assignments are graded as 100, 90, 80 or incomplete
· Class Admin

· The course is 12 Units

· 2 Hours Lecture

· 2 Hours Lab

· 8 Hour Assignment


Why you should take this course?
· Self-Determined Students
· Advancing Modeling Skills

· Advancing CNC Skills

· Advancing Understanding of Home Delivery

