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WMonoerystalline diamond, both natural and synthetic, has
been widely wsed in the lapping and palishing siops of
optical component manufacturing. The structural defects
inherent in monocrysialline diamond will eveniually
[imit sisage in pext ganeration products. Becertly, dia-
mmomd manuicturers have made some key morphologty
refinements to compensate for the limitations of
monocrvstalline dismond. As o result, engineems ane
pchiawing highar removal rates and finer, somatch free sor-
fices, We will examine, from a form-function perspective,
the evolution of diamond into these fascinating new abra-
Ve Lypes

Nenoparticle Techinology

Manoparticle technology will play & ey role in diamond
synthesis o5 the functional utility of oll dismond types is
IfCrens g writh clex TEANINE |_|.|.r||| |-|' b5 K disiribution. A
diamond with an averape diameter of 0100 micmon or
leas ks now messured in nanomatem, Manodiamond has
more pleces er carat than traditional micron dimond
psed in finishing (Tible 1) How small i nonodiamond?
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Evolution of Diamond
for Optical Gomponent
Finishing

One carat (200mg) of 100 sanomeinr (nm]) diamend
ahrasive contalns alightly over ane Huandred trillion
piecas! Since the number of ploces per carat & propor
tional to the cuba of the radius, the quantity of three
micron dinmond equivalent (o the number of pleces m
100nm dinmond jumps to 100,000 carats or oughly 44
'::-e:.ugu]g-;_ The .g'|_!'||.|'.'_|'l|'n1 sk af 30 micron diamond, &
size typically vsed in cutting whesks, & 22 wWns

Anothor dismond type that will be reviewed lates
1L1M&ra l}i,-.]u;mn;.;j Diamond. (DD conmins about onn
hundred thousand million primary partie les parr carar.
we compane this niumbar to 30K mnicron Bermuda beach
sand at 4,000 pleces per 200 mg, the equivalent mass
fiow Iecomes 22 million tons (Figare 17, This mass will
Fill 4 50-vard beach one foot deep with dry-packed sand
550 miles Tong, or mughly 14 times around the entire
pormuda perimeter. Cortanly;, & carat of UDDomay bt
msdded o the old adage ®as miuch as the stars in the sky o1
grains of sand on the beaich.®

Morserystalling Diarond
sMonocrystalling diamond is a highly ordersd crystalline
solid. ‘The carbon atoms are linked together in a regulas
fashion. Esch atom shares one of it outer shell clectrons
with four ather carbon atoms in an
equally spaced tetrahedral envi-
ronment. Monocrystlline dia-
mand, both natural and synithetic,
whs the primary abrasive sourca of
the fintshing industry before the
purn of the millennium. By val-
ume, synthelsc monocrystalline
dinmond (SMI) ks used H times
more than noiural diamond for
two reasons: cost and supply. In
arder 1o meet induestry waluma
demandds, artificial synthestks
pequines pressuros cxcoeding B0
Eilohars to emulate the prodoction
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