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1.1 Contact Information
Bert Green, SolarMill
bert@solarmill.com
8528 Sanford Drive
Richmond, Virginia 23228
United States

1.2 Submitting Category
Professional using
Autodesk Fusion 360
Recycled Aluminum

Solar Casting

Hemp + Aluminum Jewelry

We’ve built a solar furnace capable of melting metal

Solar Furnace Machinery
2.1 Product Description

We have developed a method of casting lower temperature
alloys on a distributed scale using a solar furnace built from
salvaged television parts. The solar furnace uses
concentrated sunlight to melt a crucible of aluminum which is
then poured into a variety of molds to produce either
mechanical or aesthetic objects. For the purposes of this
competition, we are using necklace charms as a
demonstration of this capability. However, we believe the
most significant innovation is the process itself and machinery
which makes this possible. The presented product is merely a
vessel used to exemplify this revolutionary process, which
can be applied to any cast metal object.

Solar Casting Process
2.2 Images

Example Product
2.3 Illustration of the Product’s System

3.

Reutilization Cycle and Business Model

Our method of reutilization is undoubtedly more significant than the specific product we use as an example. We have designed a simple, computer controlled solar
furnace with GPS tracking and precise focus controls that turns a scavenged television lens into a powerful machine capable of producing highly detailed cast metal
objects on a semi-industrial scale. The end result could be replacement car parts, medical equipment, or personal accessories. Our machinery is capable of operating
off-grid without electricity or fossil fuels and in locations as varied as inner city parking lots to rural villages. In addition to melting metal, it can also be used for cooking
food and boiling water. We have chosen to use necklace charms as an example because it’s something within our technical abilities and with a readily available
market. Our business plan is to sell jewelry made using our unique process while continuing to refine the solar furnaces so that eventually we can provide them as
pre-built solutions or as hardware kits for the user to make in conjunction with locally sourced materials. The platform is intended to be open source and easily
reconfigured, since lenses from different brand televisions have slightly different dimensions, which affects the size of more than a dozen plywood components. Fusion
360’s parametric modeling is able to handle this challenge with ease and generate a custom parts list for each unique scavenged lens. The system is designed so that
all hardware, electrical, and mechanical parts are standardized and the only parts that change size are the routed plywood pieces, which are cheap and easily made
to order by SolarMill or produced by local signage shops that also own CNC machinery. Fusion 360 allows the design files to be openly shared, so that anyone
interested may benefit from our work.

By combining this 100% carbon-free foundry with recycled, lead-free aluminum, we are able to
create an unbreakable chain of material reclamation without the need for fossil fuels.
Watch this video for a behind the scenes look at our 3 year development process in 3 minutes: https://youtu.be/gfF2eiFq_wc

We are using a solar powered CNC router…

to make robotically controlled solar furnaces using
discarded television lenses...

which can then be used to melt and cast metal parts for
either mechanical or aesthetic purposes.

4.1 Material Selection Overview

Hemp is low in water and energy usage, as well as low in need for
agricultural chemicals like pesticides or herbicides. Hemp can be recycled
more times than wood pulp paper and can be bleached with H202 instead
of chlorine, so it requires less chemicals to make.[1] It’s pH neutral and can
be easily used as mulch or mixed with compost. This hemp is natural and
free of dyes or other additives making it easy to reclaim as a biological
nutrient.[2] Additionally, hemp sequesters carbon as it grows.

Aluminum is readily available and nearly ubiquitous.
Additionally, aluminum is 100% recyclable with no loss of any natural
qualities, this means that the aluminum can be reclaimed and repurposed
virtually infinitely. It polishes nicely and can be anodized for greater
durability or added color. It is lead free and non-allergenic, which makes
it suitable for drinkware or in this case- jewelry.[3] Its strength and light
weight makes it ideal for mechanical parts and assemblies.

4.2 Material Reutilization

4.2 Material Health
Natural Hemp Fiber
1
2

http://eap.mcgill.ca/CPH_3.htm
http://www.isascientific.com/isa-rd/msds/

Aluminum
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http://www.sciencelab.com/msds.php?msdsId=9922844

5. Designed with Autodesk’s Fusion 360
Fusion 360 is being used to develop both the necklace charms and the
SkyFurnace machinery we are using as our foundry. The necklace charms
are first modeled in Fusion 360 to develop models which can then be 3D
printed or used to generate toolpaths with the built-in CAM functionality.
The SkyFurnace machinery itself also benefits from the parametric
modeling abilities of Fusion 360, which allows the machine to be adapted
to work with whatever lens can be salvaged locally from old televisions.
The user simply enters the dimensions of the scavenged lens and the
parametrics automatically update the design details that are dependant on
the size of the lens, such as the frame, without affecting components that
stay the same, such as the drive mechanism. This functionality is crucial to
the success of repurposing what would otherwise be a discarded sheet of
plastic, turning it into a powerful machine.

Picking up a free, discarded television which
otherwise would be thrown away.

Fusion 360 was used to develop 3D models for
both jewelry and machinery.

Fusion 360’s parametric modeling perfectly scales the
assembly to match the salvaged lens.

Toolpaths are generated and a mold is
machined directly into a block of graphite.

A part list is generated and plywood components are cut
on a CNC router using Fusion 360 generated toolpaths.

