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Assignment 2: Second Skin  
 
The second project focuses on the theme of textiles and wearables. Using 3D modeling, 3D scanning, and 
3D printing, students will design and fabricate their own textile materials, explore the relationship between 
objects and the body, and ultimately design a wearable. 
 
Textiles are human constructions; they are raw materials transformed to have completely different behaviors 
based on how they are arranged in space. That arrangement sometimes matters more to how a fabric 
behaves than the raw material itself: whether it’s woven or knit matters more to the behavior than if it’s 
cotton or wool.  
 
Computation has a long history in textiles. The jacquard loom, first demonstrated in 1801, used punch cards 
encoding intricate weaving instructions to produce richly illustrated fabrics. Perhaps, we can view this 
weaving machine as the first computer or at least an important predecessor to it. You can see textiles not 
only as constructed materials but historically computationally mediated materials.  
 
Part 1: Create a Textile Base Unit 
 
3D printing opens up new possibilities for constructing materials. It allows for complex configurations of 
matter resulting in meta-materials whose properties can vary through space. In this part of the assignment, 
you will design and fabricate your own textile using 3D modeling and printing. We’ll be taking inspiration not 
only from traditional textiles and wearables, such as chainmaille, but also biological structures like skin, hair, 
fur, and scales.  
 
You should start your design from the base unit  and move up to a full textile. In fabric, the base unit is often 
a strand which is woven or knit. You’ll be designing your textiles for a specific 3D-printing process and 
material, and with 3D printing, our geometries are much less limited. The base unit or components of your 
textile can be quite simple (the base unit of chainmail is just a ring for instance). It’s the way that they 
interlock, intertwine, interweave, or aggregate that’s interesting. 
 
We will have 3 different 3D printing options for this assignment: 
 

● Form 2 SLA 3D printer: Clear hard resin 
● Form 2 SLA 3D printer: Black flexible resin 
● ZCorp 450:  White plaster powder printer (ideal for interlocking designs) 

 
Deliverables 

● Completed 3D printed base unit for in-class critique 
● Photos of your base unit posted to the class website 
● Drawings of textile swatches you plan to create with your base unit (at least 3 design variations) 

 
Deadline: 10/13 



Part 2: Create a Textile Swatch 
 
In this part of the assignment, you will scale your base unit to a full textile swatch. Your textile should vary in 
properties across its surface and you should consider how its structure affects its performance and behavior. 
How does your textile move, stretch and feel to the touch? Is it stretchy, drapey, loose, or stiff? How can it 
perform functions like sensing, warmth, protection, grip, ornament, or communication? And how your textile 
structure vary through space? 
 
Deliverables  

● Completed 3D printed textile swatch for in-class critique 
● Maximum size 5 x 4 x 2 inches 
● Printed all as one piece, not assembled 
● Graded properties (changes in structure across piece) 

● Photos of your 3D printed textile swatch posted to the class website 
 
Deadline: 10/18  
 
Part 3: Design a Wearable to Augment the Body 
 
Building off your design explorations from part 1 and 2, you will design a wearable second skin for the body. 
In the first half of the assignment, we created small textile swatches with variable structures and behaviors. 
In this part, we will be applying these ideas to a design that you can wear.  
 
Skin is a complex multilayered organ that performs many functions: protection, sensation, thermoregulation, 
absorption, and communication; garments enhance, control, and highlight these functionalities. 
 
Design a wearable object that augments one of these functions or proposes a new function. Moving up in 
scale may require a switch in fabrication methods and a combination of materials and techniques, such as 
laser cutting fabric, sewing, 3d-printing, mixed media, etc. For example, you could laser cut a scaffold for 
weaving wool yarn or you could 3D print small components and assemble them by sewing onto fabric.  
 
Things to consider: 

● Body: What part of the body are you designing for?  
● Function: How can the structure and form of your wearable enable or restrict different functions or 

use? Does its function extend beyond the individual and have a social role? 
● Materiality: How do material choices (texture, color, transparency, elasticity, etc) support its 

function? How do they communicate with the people wearing your design or others? 
● Construction: How are components connected or assembled? Does that make it easy or hard to 

build or modify? How does it conform to the body or resist motion? 
● Type: What kind of wearable are you making? Many things can be considered a wearable, such as 

a bracelet, necklace, ring, mask, eyewear, jacket, shoes, etc. Your choice should be informed by its 
function and overall concept you are trying to achieve. 

 
Concept Diagrams 
You will start by developing a concept for your project and describing it with drawings and text. We will 
review those in individual crits on 10/25 . 
 



 
 
 
 
Prototypes 
After you’ve arrived at a concept you are happy with, you should start prototyping your wearable. You are 
welcome to use any technique you would like to prototype and test your idea. Work through many versions, 
iterate and learn fast as you refine your concept and arrive at your final project. We will review your 
prototypes on 11/1. 
 
 
Deliverables 

● Your finished wearable object for in-class critique  
● Pin-Up 

○ Technical drawings you created in the process of making your wearable 
○ Photographs and video showing how your object is worn, drapes and moves through space 

● Photographs and videos posted to the class website 
 
Deadline: 11/08 
 
 
 
 
 

Schedule 
 
Week 5 The Structure of Textiles 

10/6 Textiles + 3D printing overview 
Tutorial: Textile examples in Rhino and Grasshopper 
Part 1: Create a Textile Base Unit 

 
Week 6 3D Modeling 

10/11 Holiday 
10/13 Desk crits (Due: Base Unit) 

Part 2: Create a Textile Swatch 
 
Note: 10/14 is the deadline for 3D printing final models with Zcorp. 

 
Week 7 Digitizing the Body 

10/18 Review (renderings and 3D prints) (Due: Swatch) 
10/20 Body scanning exercise 

Part 3: Design a Wearable to Augment the Body 
 
Week 8 Wearable Concept + Prototype 

10/25 Desk Crit of Concept Diagrams 
Sewing Tutorial at ACT Sewing Room / Laser tutorial? 

 
10/27 In-Class Prototyping 



 
Week 9 Production 

11/1 Pin-up Crit of Prototypes 
11/3 In-Class Production 

 
Week 10 Review 

11/8 Final assignment review 
 
 
References 
 
Interesting projects and people for inspiration: 
Lucy McRae 
Fluid Dress by Charlie Bucket 
Interactive Dresses by Ying Gao 
Cilia by MIT Tangible Media Group 
Aurora + Mark by Kye Ok Kim 
Kinematics by Nervous System 
Folding Techniques for Designers 
Plato’s Collection by Amila Hrustic 
Iris Van Herpen 
The Unseen color changing 
Issey Miyake 
Drips by Richard Elaver 
Ruth Asawa 
Behnaz Farahi 
 
Software (free) 
Preform - send jobs to Formlabs printer  
Netfabb - repair errors in 3D models before printing (free student license) 
Blender - rendering  
Grasshopper - graphical algorithm editor for Rhino 
Rhino Developer Support - API for C# and python scripting in Rhino 
Meshmixer - Mesh cleaning and other operations (offset, boolean, sculpt) 
 
Tutorials 
Lynda Grasshopper tutorial 
  
Fabrication Resources 
Zcorp Z450 - send jobs through arch shops website 
Form 2 manual 
Form 2 design specs (make sure you stay well above the specs for min wall thickness and gap space) 
ACT Sewing Room 
 
Form 2 Printing Tips: 
 

● DO NOT WAIT UNTIL THE LAST MINUTE TO PRINT. It will take several hours to print. And you 
may have to print multiple times to get it right. 

● Do a test print of a small section of your design before printing a long job 

http://www.lucymcrae.net/
https://vimeo.com/16871362
https://vimeo.com/73585344
http://tangible.media.mit.edu/project/cilllia/
http://www.kyeokkim.com/project?cid=body&sid=jewellery&uid=16
http://www.kyeokkim.com/project?cid=body&sid=jewellery
http://n-e-r-v-o-u-s.com/projects/sets/kinematics/
http://foldingtechniques.com/
http://www.dezeen.com/2010/11/23/platos-collection-by-amila-hrustic/
http://www.dezeen.com/2016/03/10/lucid-iris-van-herpen-autumn-winter-2016-collection-fashion-paris/
http://www.designboom.com/technology/the-unseen-wind-reactive-ink-changes-color-with-air-07-25-2014/
http://www.dezeen.com/2014/11/12/issey-miyake-yoshiyuki-miyamae-interview-3d-stretch-seam-fashion-technology/
http://www.designercraftsman.com/
http://www.ruthasawa.com/
http://behnazfarahi.com/
http://formlabs.com/tools/preform/
http://www.autodesk.com/education/free-software/netfabb
https://www.blender.org/
http://www.grasshopper3d.com/
http://developer.rhino3d.com/
http://www.meshmixer.com/
https://www.lynda.com/Grasshopper-tutorials
http://archshops.mit.edu/
http://archshops.mit.edu/
http://formlabs.com/support/printers/form-2/quick-start-guide/
http://formlabs.com/support/software/design-specs/
http://act.mit.edu/facilities-and-resources/facilities/sewing-room-e14-251c/


● Be smart about your print orientation, the taller your job, the longer it will take.  
● Always print with supports. Ask us if you think your design could work without them. 
● Do not touch uncured resin, always wear nitrile gloves. Assume anything used with the printer has 

been contaminated with resin (3d-printer buttons, snips, alcohol bottle) 
● Don’t touch the bottom of the resin tray (needs to be clean and clear for laser beam to pass through) 
● When cleaning your prints, make sure you use the right cleaning tank for your material. Use the dirty 

tank first and clean tank second. 
● Post cure your prints by leaving in sunlight for several hours 
● Manually create your supports for complex shapes, especially interconnected parts. 

 
Track printer status online using the Dashboard 


