Mechanical deformation of self-
assembled inverse structures

David Doan, John Kulikowski
Mentor: Swaroop Kommera

Stanford University



Motivation

Architected structures at the micron scale show
unique mechanical behavior as compared to
macroscale

Objectives

1. Create mm-sized ordered structures from self-
assembled structures

2. Create bi-periodic structures from two different
shapes

3. Test mechanical properties

bulk strength
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Creation of mm-sized inverse structures using self-
assembly

Creating Inverse Opals
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Compression Testing

Flat punch compression
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Compression Testing Results
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Creation of more complex self-assembled structures

-

Bi-layered self- Templated self-
assembly assembly
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Monolayered 4um PMMA spheres

Scratched silicon wafer substrate Spheres shaken using shakertable on glass substrate
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Positive Photoresist (AZ4620) Positive Photoresist (SPR220-7)
Dosing parameters

Effect of shape on roughness of resulting print;
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Future Plans (Winter Quarter)
Budget

QTY/Hours Unit Cost Total
« Expand on templated self Trainings
General SNF 1 $ 80.00 $ 80.00
assembly Nanoscribe 2 $ 80.00 $  160.00
Wetbench 1.5 $ 80.00 $ 120.00
. HPDCVD 2 $ 80.00 $  160.00
- Move toward more complex, bi- o g 58000 s 000
Iayered assemb“es Headway 3 0.5 $ 80.00 $  40.00
. (Elhjiraﬁqtg:]itzation $
- Create structures using S PR
. . . Thermoly ne 96.851 $ 5.00 $ 484.26
nanoscribe printed particles e o T ——r
. . wbexfab_dev 1.55 $ 10.00 $ 15.50
- Compression testing of these .
more Comp|eX structures Yes2 3.233333 35.00 113.17
Chemicals
Melamine Particles 2 $254.13 $ 508.26
TOTAL $ 2,993.60
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