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Hypertherm is a leader in plasma cutting technologies. Removal and Assembly System KUKA System The main application for this system would be in a
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Hypertherm HPRXD torches are comprised of three

* Afour-slot prototype was FOS During Assembly ~ The maximum cartridge removal
components: The torch, cartridge, and shield cap.

made for proof of concept and assembly forces were found Cartridge Changes Between Slots 1 and 3

* Rotary design able to hold using a strain gauge. Removal Failure
multiple types of cartridges * Repeated force measurements

* Symmetrical for easy coding (25 tests each)
and weight distribution * Maximum Removal force of

e After SolidWorks testing and 30N
physical testing done a final * Maximum Assembly force of

design was made 60N (Worst Case)

* Hypertherm is interested in developing a system that
can automatically change cartridges

* This system will be supplementary to their current
HPRXD plasma cutting systems

* Total system should disassemble torch, change
cartridge, and reassemble torch for immediate
cutting

*26 total changes
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SolidWorks FEA was conducted
under the worst-case assembly
| scenario.
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* Finaldesignis a 12-slot rotary
system

 Connected to a servo motor
run by an Arduino

Torch
/ Cartridge

Shield

Average cartridge exchange time was found to be 55
seconds. Our two main sources of error occur because

, Cap 1.864 MPa (Min. FOS of 11.8) of misalignment of some storage slots when applying
e Maximum  deflection  of a new cartridge and the cartridge being removed along
0.12mm with shield cap upon shield cap removal.
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