
The DIII-D Vessel Armor System Project aims to create an 
attachment mechanism for wall armor tiles inside the DIII-D 
tokamak. This new design will allow for easy installation and 
minimal maintenance while effectively transferring heat to a 
water-cooled wall. Due to the non-uniformity of the wall and 
the precision needed an adjustable mechanism is needed to 

maintain tile to tile alignment.

Innovative new systems were developed which use rails, 
sheet metal, and pedestals which allow for efficient 

replacement of protective armor tiles. These systems are 
designed to withstand the 8 MW/m2 heat flux applied from 

the plasma shots and 1 MW/m2 radiative heat flux in 
surrounding areas. These tiles must also withstand the 

Lorentz force caused by the particles moving through the 
electric field
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The DIII-D National Fusion Facility is a cutting-edge research 
program experimenting with magnetically confined plasma 

to further the understanding of plasma and fusion. The 
DIII-D Fusion Facility houses the DIII-D tokamak, the largest 

operating tokamak in North America.
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45: A TZM tile is placed atop an adjustable 
copper pedestal, allowing for toroidal 

adjustment.

Floor: A solid tungsten bar is placed through 
the two floor tiles and locked down, using a 

slotted bearing pushing down on the bar 

Shelf and Center Post: A system of copper 
dovetails function as rails, allowing for 

toroidal and radial adjustment. 

Outer Vessel Wall: A 
system of copper 
blocks is attached to 
the outer wall studs. 
Various pieces of 
stiffened 316 sheet 
metal tiles are then 
placed and adjusted 
as needed.
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