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PhotoROMP for Additive Manufacturing Thermoplastic Additive Manufacturing
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PhotoROMP of cis-cyclooctene DLP Printing of Thermoplastic cis-cyclooctene
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Catalyst choice and concentration affect activity, potlife, and mechanical properties.
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Heatmet is ideal for rapid printing at a concentration of 0.01-0.02 mol% weaker adhesion points
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In Situ Modulation of Polymer Crystallinity 3D Greyscale Additive Manufacturing
108 S— Greyscale images Printed multi-property parts
'E;WG E B = 120 mW/cm?
% | - Three-dimensional control
S o of properties from a single
510 oo J\/J\K\ pot affords endless
- 00 miiary e mechanical optimization
.-30 0. 30 G{J: 90 ‘120 -;i?-s;;ﬂ) 210 240 2?’0 300 330 360 | - ~
Crystallization kinetics (second increase in Higher intensity of light = higher cis Single Pot Multi-property 3D prints
modulus) strongly dependent on light intensity polymer content

Greyscale Lithography

Full greyscale

BEEET rangs afiords
‘"‘"‘”‘"“2) printing of

Sun - center

Selective Tensile Straining

Equal Modulus Soft Regions
Sun - lighter rays 50 eXtremer R _ 9
Sun — darker rays 22 intricate designs
Sun - letters 10

Greyscale Printing Mechanical Properties

T00

'B:}l} - ]
| Gradient Modulus Soft Regions
600 18
— . Dark cure
16 :D-
= o B 38 mw/em?
a =
S 12 05 - [ 80 mwi/cme
@ 0 ] = 10.2 ;E 2
g m s [] 125 mwrem
211 g * 2 [ ] 165 mw/cms
L 1?1 > 6+ 51 L
- — 2
2 R § [ ]200 mwrem
5 5] 200 mW/cm? with
i 250 mW/cm?flood
e —— e UV lamp postcure
25 30 35 40 45 60 565 60 & 7T0O F5 80 85
- Nati o —— : Temperature (°C) . . .
Sandia National Laboratories is a multimission laboratory managed and operated by National Technology & d
Engineering Solutions of Sandia, LLC, a wholly owned subsidiary of Honeywell International Inc., for the U.S. aJ CO I I I I I I I @ S a n I a ° gOV Sandla
Department of Energy’s National Nuclear Security Administration under contract DE-NAO003525. Natlﬁnal
SlegUIZ@Sandla.gOV Laboratories




