
General Atomics, with our partner Schafer Corporation, serves as the ICF Target Support Contractor, providing target development
and fabrication and target system engineering development to support the ICF program at five ICF Labs — LLNL, LANL, NRL,
SNL, and UR/LLE.  This informal newsletter contains highlights of that support for March 1999.

GA/Schafer onsite staff at LLNL, LANL, and SNL fabricated, machined,
assembled and characterized more than 190 targets of various kinds for exper-
iments on Nova, Omega, Trident, and Z. We fabricated, characterized, and
delivered about 350 targets and target components, including micromachined
hohlraums, witness plates, and foams to LLNL, LANL, and SNL for shots on
Nova, Omega, and Z, plastic and glass microballoon capsules to LLNL,
LANL, and UR/LLE for shots on Nova and Omega, and flat foil 
targets of various materials and configurations to NRL and UR/LLE for
experiments on Nike and Omega.

Among the components produced in
March were bimetallic witness plates,
which are used to study the equation of

state (EOS) of various materials at ultra high pressure.  These materials are applied as coatings
to a portion of a stepped aluminum (Al) witness plate. A shock wave is initiated in the Al by
radiation incident upon the opposite side.  By observing the arrival of the shock wave at the
two aluminum steps and the coating surface and using the known EOS for Al, in conjunction
with standard impedance matching techniques, it is possible to map out the ultra high pressure
Hugoniot of the material comprising the coating. 

Joe Smith, Clyde Shearer and Erwin Castillo at GA fabricated a number of bimetallic witness
plates and delivered them to LLNL for use in determining the EOS of iron (Fe).  These plates
consist of a stepped Al substrate with a thin layer of Fe covering one-half of the lower tread,
as depicted in Fig. 1. The finished products were 1 mm square and the tread thicknesses were
75 µm and 150 µm, while the Fe coating was 11 µm thick.  The machine work was performed
entirely in the Rocky Flats #3 diamond turning machine, which has recently been fitted with
an air-turbine milling attachment to accomplish the dicing step. 

The various steps in the fabrication of these plates are
depicted in Figs. 2(a)–2(d). The first step involves
diamond-turning both faces of a 2 mm thick disc of
99.999% pure Al and then attaching it to a mounting
block with cyanoacrylate (“super”) glue, as depicted
in Fig. 2(a).  The composite part is then remounted in
the diamond turning machine and after successive
facing cuts have removed most of the un-wanted thickness of the disc, equally-spaced
annular grooves are machined to a depth from the interface corresponding to the finished
thickness of the lower step [Fig. 2(b)]. The composite part is then removed from the 
diamond turning machine and mounted in the vacuum system of a sputter-coater, which
is operated to produce an 11 µm thick iron coating on the entire surface as in Fig. 2(c).
After the coating procedure, the part is reinstalled in the diamond turning machine and the
unwanted portion of the Fe coating is removed during the final machining of the witness

plate profile, Fig. 2(d). These profiles are then diced in the plane of the figure and the resultant completed witness plates are
released from the mounting block by dissolving the glue in nitromethane. After characterization, the bimetallic witness plates are
individually packaged in a drop of mineral oil to forestall oxidation of the Fe while they await use. 

Examples of the finished bimetallic witness plates are shown in Fig. 3, attached to FDR’s jutting chin on a Roosevelt dime. 
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Fig. 1.  Three-dimensional schematic view of a bimetallic 
witness plate used for EOS studies of Fe.

Fig. 2.  There are four principle steps in
the manufacture of bimetallic witness
plates.  Steps (a), (b), and (d) are per-

formed in the diamond turning machine;
step (c) is performed in a sputter-coater.

Fig. 3. The surface beneath the two bimetallic
witness plates in this Scanning Electron
Microscope view is a Roosevelt dime.
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