Mathematische Skulpturen

nach George Hart



Wer ist George Hart

" am a freelance mathematical sculptor/designer,
recently retired from a research professor position"

http://georgehart.com/

http://georgehart.com/sculpture/Solar-Flair/Solar-Flair-B-sitting.JPG



Wer ist George Hart

http://georgehart.com/sculpture/Solar-Flair/Solar-Flair-B-sitting.JPG



http://georgehart.com/sculpture/sculpture.html https://www.youtube.com/watch?v=DZN4vmQ93eQ



http://georgehart.com/sculpture/comet.html https://www.youtube.com/watch?v=vXeB5GH40mo



Der "Frabjous"

http://georgehart.com/sculpture/frabjous.html



Frabjous

A Sculpture / Puzzle
George W. Hart

Stony Brook University
http://www.georgehart.com

Frabjous is a sculpture and a geometric assembly puzzle.
My GA4G7 gift exchange item is a one-inch version of the
sculpture, i.e., the puzzle solution, illustrated on the next
page. It is made of nylon by a selective laser sintering
(SLS) process, so it starts out as a fine nylon powder. A
computer-controlled laser fuses the powder into a solid at
just the places that define the object, leaving loose powder
to be vacuumed away from the spaces. I dyed the initially
white nylon various colaors.

The swirling geometric form is composed of thirty
identical copies of the flat shape shown at left. To make
your own puzzle, copy the template at left on to thirty
pieces of card stock and cut them out with scissors or a
knife. Then try taping the parts together in groups of three
(at the straight edges) to make a form like a dodecahedron
of vortices. There will be twelve five-fold spirals in places
that correspond to the dodecahedron’s faces. Weaving the

parts through each other so each remains planar is trickier
than it looks. The smaller SLS version should be a useful

assembly guide.

I have also made a one-of-a-kind sculpture of Frabjous
from laser-cut wood, shown at the bottom of the next
page. Laser cutting singes the wood edges, imparting a
rich brown for an attractive visual contrast to the lighter

aspen.

Mathematically, the planes of the shape are the face planes
of a “great rhombic triacontahedron,” a self-intersecting
polyhedron with thirty rhombic faces. But the shape at left
is a carefully designed subset of the rhombus that doesn’t
intersect copies of itself. For more information about my
sculpture puzzles, see http://waw. georgehart.com

The word Frabjous is, of course, from The Jaberwocky of
Lewis Carroll: O frabjous day! Callooh! Callay!

Thank you Jim Quinn for use of the SLS machine.

Frabjous gift exchange: 1 inch nylon models, of selective laser sintering, colored.

http://georgehart.com/sculpture/frabjous.html



Burning Man 2013
"Cathedral of Celestial Mathgic"

https://www.kickstarter.com/projects/aarongeiser/cathedral-of-celestial-mathgic



Burning Man 2013

"Cathedral of Celestial Mathgic"

https://www.youtube.com/watch?v=Etyc-Bl PSI



Selber Bauen?

Keine Kopien, selber berechnen, designen und bauen!



Vorgehen?
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https://en.wikipedia.org/wiki/Archimedean_solid

https://en.wikipedia.org/wiki/Catalan_solid

http://mathworld.wolfram.com/PlatonicSolid.html

@

http://mathworld.wolfram.com/ArchimedeanSolid.html|
http://mathworld.wolfram.com/Kepler-PoinsotSolid.html
http://mathworld.wolfram.com/RhombicHexecontahedron.html




Konstruktion der Telle

Analysiere die Symmetrien
Suche koplanare Flachen oder Kanten

Finde Formen ohne Selbstdurchdringung



Frabjous, Grundpolyeder: Rhombic Hexacontahedron




Frabjous, Grundpolyeder: Rhombic Hexacontahedron

\




Frabjous, Grundpolyeder: Rhombic Hexacontahedron

}\/\C




Frabjous: zwel koplanare Flachen -> ein Tell







Frabjous: Telle ,f';ﬁ Konstruktion in "Kig"

frab band a.svg frab band b.svg
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frab bezier a.svg frab bezier b.svg
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frab linear a.svg frab linear b.svg
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frab linear c.svg frab_onginal.svg
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https://edu.kde.org/kig/



Simulation in OpenSCAD

Lokales orthonormales Koordinatensystem auf jeder Seite




Simulation in OpenSCAD

''''''

Transformation, affine Matrix

multmatrix(m =[...]) { ... }




Toolchailn

Mathe & Geometrie

Export als .asy

sympitote

Inkscape OpenSCAD

Export als .dxf L

—

Export als .stl

Meshlab a

Render als .pdf

Export als .dxf

https://de.wikipedia.org/wiki/Laserschneiden#/media/File:Bystronic_Laserschneiden.jpg



http://georgehart.com/sculpture/cageworkl.html




S-Ball: Grundpolyeder: Truncated Icosahedron




S-Ball: Koplanare Kanten

https://en.wikipedia.org/wiki/File:Polyhedron_truncated 20 from_ yellow_max.png



S-Ball: Tell, erste Idee




S-Ball: Mathe

Projektion der zweil 6-Ecke in die Flache des Telils




S-Ball: S-Tell

"Benutze nur Kreisbogen"




Fragen?

https://www.youtube.com/channel/UCTIOdASnxto6j2wlVs5Bs2Q/videos



