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Too Long; Didn’t Read:

PRINTING
• Filament composed of polymer binder 

and 87.0-90.7% copper particles
• Filament diameter: 1.75mm
• Filament Density: 4.8g/cc-5.0g/cc
• All print settings used were given by the 

filament manufacturer

A Hyskore dual damper 
machine shooting rest

SOFT RECOVERY SYSTEM

SINTERING PROCESS
• Debinding process 

removes PLA from 
green 3D printed 
part creating 
“brown” part

• Brown parts then put 
through sintering 
process to compact 
metal into fully 
dense part

Sintered Parts

RESULTS
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Wadding
Lead 
Slug

• Starting Mass: 28.35g
• Muzzle Velocity: 1,963.78 ft/s

• Recovered Mass: 27.22g (4% loss)
• Penetration Velocity: 1,694.4 ft/s
• Distance Traveled in Recovery System: 11.96 ft

Lead Slug (Control)

Sintered 
Slug Sintered 

Slug

• Starting Mass: 13.42g
• Muzzle Velocity: 1969.56 ft/s

• Recovered Mass: 3.04g (77% loss)
• Penetration Velocity: 1593.30 ft/s
• Distance Traveled in Recovery System : 6.3 ft

Copper Sintered Slug

Wadding
Green 

Slug

• Starting Mass: 12.82g
• Muzzle Velocity: 2087.08 ft/s

• Recovered Mass: 12.44g (3% loss)
• Penetration Velocity: 1713.15 ft/s
• Distance Traveled in Recovery System : 8.3 ft

Green Slug

3D printed 12-gauge slugs with Virtual Foundry’s copper filament to examine if the sintering process is necessary 
for slug survivability. The test indicated the sintering process is not necessary for the slug to survive firing from a 
12-gauge shotgun. The tests also highlighted the sensitivity of the sintering process to oxidation of the copper slugs 
and detriments these sensitivities have on slug survivability. 

Loaded 12-gauge rounds

2 0  f t

Expanded polystyrene beads (0.57lb/ft3) Polystyrene (2.00lb/ft3) Hi FliteTM Foam (7.00lb/ft3) Ethylene vinyl acetate (EVA) foam 
(11.24lb/ft3) Plaster board (32.25lb/ft3)

Density
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