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Our Roadmap To Scalable Manufacturing

Rethinking the robot architecture

Achieving high production rate starts at the early stage of engineering design. After building and internally
manufacturing Figure 02, the team recorded and analyzed cycle times for every process, from part
fabrication to final assembly. The largest driver of assembly time started at the root: part count and
manufacturing processes. Figure 02 was designed as a prototype and extensively used high complexity,
tight tolerance, slow computer numerical control (CNC) machining processes. While CNC from billet is a
great process for prototyping and holds value for high tolerance components, it does not scale well when
trying to drastically reduce both part costs and time to make components. Part count was also heavily
considered - if you have to join two parts, it takes time to perform that operation. Instead, if you can

combine many parts into one, the cycle time goes down.

We have since completed the design of our next-generation robot, Figure 03, which is our production robot
built for affordability and high-volume manufacturing. In order to achieve production manufacturing rates,
we switched to tooled processes such as injection molding, diecasting, metal injection molding and

stamping which enabled us to save thousands of hours on manufacturing. Parts that previously spent over a

week on a CNC machine can now be manufactured in under 20 seconds with complex steel molds.
Switching to these processes comes with a high capital cost, but the upfront investment is made back
quickly when considering our robot volumes for 2025 and beyond. Rethinking the robot architecture also
led us to stand up two new teams - a safety team and a reliability team.
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