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However, 3D-printed objects are usually
static and non-deformable
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Compound Materials

New Fab Machines

Mechanical Structures
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Prior work shows great potentials of making deformable objects with 
various fabrication techniques and materials. 

However, they are not allowing people to harness the 
potential kinetic energy stored in deformation behaviors.



Project ondulé
Computational Fabrication

We are using springs… 

Widely used mechanical mechanisms but not in 3D 
Printing

Offer expressive deformation behaviors

Lock and release potential kinetic energy



Project ondulé
Computational Fabrication

How can we… 
enable designers to rapidly build, simulate, and 
fabricate deformable 3D-printable objects with 
embedded mechanical springs?

Design Space Design Tool Applications



Design SPACE 
prOJECT ondulé



Design SPACE 
prOJECT ondulé



Design SPACE 
prOJECT ondulé



Design SPACE 
prOJECT ondulé

Linear
(stretch	&	compress)

Twist Bend Linear	+	Twist Linear	+	Bend Twist	+	Bend



Design TOOL 
prOJECT ondulé

User Printing*.STL

Skeleton
Generation

Skeleton	Segment	Selection

User	Input	Deformation

Spring	Structure	Generation

Behavior	Simulation	Preview

Plugin



Design TOOL 
prOJECT ondulé

Generate	spring	based	on	the	selected	skeleton	segments	on	different	geometries…



Example deformations
prOJECT ondulé

Design #1: Bend Only
Helical spring with embedded 
flexible sawtooth backbone

Design #2: Linear Only
Helical spring with a prismatic joint

Design #3: Twist only
Helical spring with a ring 
bearing structure

Traditional scissors
Requires fine motor abilities

Spring scissors
Spring automatically reopens 
scissors after a cut

Interactive Toys Accessibility applications



future WORK
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Introducing mechanical locks 

Bi-stable	Spring	Lock

Energy Related 
Applications

Ball	Joint	Lock



future WORK
project ondulé

3D	printers	with	different	resolutions	
and	manufacturing	processes

-----------------------------------------------------
Different	materials
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Thank You!
Q&A time


