Design and User Testing of a Kirigami-Inspired Sheet Metal Rugby Wheelchair
Authors: Jessica Steinberg, Kaitlyn Thornton, Yukina Ota, Ian Rice, Rory Cooper

Exercise and participation in adaptive sports has physical, psychological, and social
benefits to people with disabilities. However, adaptive sports equipment is often prohibitively
expensive. For example, rugby wheelchairs typically cost between $8,000 to $15,000 which is a
high barrier to entry for those interested in the sport. One of the major factors in this cost is the
tubular frames that are assembled through many complex welds, which requires many hours of
skilled labor.

The objective of this study was to develop an affordable rugby wheelchair made from
sheet metal instead of tubes, with the goal of making rugby wheelchairs cheaper by making them
easier to manufacture. This approach — inspired by the Japanese art of paper cutting and folding
known as kirigami — involves fabricating sheet metal parts by laser cutting and bending on a
press brake, and then assembling the parts using nuts, bolts, and rivets instead of welding.

To evaluate the feasibility of this approach, a kirigami sheet metal wheelchair was
designed with priorities established by a team of experts including an experienced wheelchair
rugby player, adapted athletes, and engineers. Design priorities included affordability,
customizability, transferability, lightweight, maneuverability, compliance with international
rugby standards, offensive and defensive style capabilities, appropriate weight capacity
tolerance, and durability.

Three prototypes of varying seat widths were fabricated and evaluated by 11 experienced
wheelchair rugby players at the 2025 Veterans Wheelchair Games. Participants performed
simple drills and maneuvers in the rugby wheelchair prototype that best matched their hip width
and then provided feedback in a structured interview.

The participants reported generally favorable reviews and cited the adjustability,
repairability, and implications for reduced barrier of entry to sport as its best features.
Participants also identified areas for improvement, such as seat pan material and caster size.
Future studies should aim to assess the safety and durability of the prototype in the context of
rugby training and competition.



