Synthetic monocrystalline diamond (SMD) is curvently
used to machine and finish a wide variety of surfaces
tncluding ceramics, optics, senmiconductor materials,
and media storage components (photos 1a & 1b).
In most cases, SMD s more than
ddequate to meet customer
specifications for surface
roughness and removal
rate. However, the
inherent crystal
structure of SMD
will eventually
[imit its wse for
next generation
finishing.

Recently, abrasive
manufacturers have
made some fascinating
morphology refinemenis to
the base crystalline structure of
stb-micron sized diamond. The
tncorporation of micre-crystallites,
graphitic shells, and
nanetechnelogy has ereatly |
improved modern finishing b
aperations. In order to match the ~
advarntages of these unique
abrasive types with new state
of the art finishing
applications, we will
present a synthetic,
structural, and
functional comparison
to conventional
monocrystalline
diamond.
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Features of
Monocrystalline
Diamond (SMD)
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Photo 4 — Color comparison between SMD [white) and
HTSMD (biack)

i he Glant Mang g (G
T rw LAl il I 1 M
ThR) head lag ] el | i i1 I 1
T ] ' il ] ] [
L Cro O 5 T R Ta] e ats) MO
raca. | cCurmg i | [
liEE [m] (=] i 1] 1 Ml §
=Tyl rhy & 0§ I 8] 2 Y | | a
] ad, HTSMD wirtually elimina e H: ]
1f ISE DE |3HE I Brepg ] [E
HTShD | &, Tha | L (4] { 1
It Irac il I Tl 1 Filer iili
| e i Lreealc 1 ISl U 108
tanl ik | | /1 i f I
tha mats W will g5 f f | ECTLI L
3 matier it HTSML nsid ¥
greal ShD | N T 1
=31 N1 1 [} : ]
Palycrystalline Diamond
Unhke SMD, svnthetic polyerystalli jig i (=Pl
Brar L[ | 1 J | JL
&g lent 1 14 T I [
5[4 1, &8 AP iCi [a i
{1 sare | W ryed i tia !. rr
i n differe
rg
I ES Bt
P I ::._
It 1 { e
lisiribwutin e
parent pleces. Th
ANCET ] I
AWVHI L
THCIOCH AR Ei
JMparan |
AL YWhile
I cra Bt
! =T |-\.I'
jiscarnal f
fre T 18]
ErY s reguirad o
i indlore Pholo 5 — TEM image of HTSMD
i) -|-:-=" besrdiis ghowing the dismond core
= i The .:"\.':"i"' surroundad by a graphite shoill,
1 | ,; o 1o 10
; S [ 1
1 a Ré&r Ia M
15 e e SLUIMEE P
of 1C a i ShAD, Hew
1 k zily recovared 0 the
@ less diamond 5 e fE e
iter iesulls, and lass gt 15 neadad d
Y. hrae E 1 Lig
| lely and succassiully usad I
market 3P0 replaced S0 dur
..... 2{aH) s 108 IBCNNOoNogy Orimar
Iuct n scraich rate, Als
has Besr 'I e Frmee ¥ [F
Thi B0GE programs will continue to use

m FINER PNTE  [Doadine Approsching ior refgyiesh Abetracts




e

Figurn:‘:l. Eeﬂaral FEH'HT‘E‘E ur e | T ':E'I Ancihod tarm
Polycrystalline Diamond Synthesis st o

CRERTOT Chuemongd. - |hes

o
i b e AR AT e
¥ 5 10N as the
" . ol '

T Ay TGS

w And Nod 4 nanociustor
diemong. | foascn o
e distincton = 1hat LD

I LA II.I'.-:'|_| OF Ay
ang secondary pariicles
Ne DHMAan oariscss 1519

smalles! idanthabie uril |

| Py maart T "“'-'-:\-l-_l

FREpCtion Charmber

SPD howover st as SMD wae
phased out in tha GB ransition, SPD
wil Inenilably Dl phasad out 1o
ancther diamord lom in |I|-" rl.'.""- (F g

from BOGE 1o 120068 ang areates

Ultra Dispersed Diamond The
Newest Trpa 0f Nanodiamond

reCEnl years, tha funcional ely
":.'_'-.'._! .|'.-'-.. £ INCrafsnd wil
q Pk ol r
FeanoCAmOnd (COoiid 85 CHamond
having an averago diamter of 010
FrRCr _|' } IMONg peaCes Dar

aral 'r~ n "| fibienal mecron diamond
usad in fmEhing (s00 Tabke 1) In lact
jusl one carat (200 mg) of 100
nanomealar (nm) damond abrasive
contains shighily owar 100 trillian
[iesCEs, SN o number of piecas
ar caral i propoctional to the cube
radices, the gquantity of 3-micron
|

diamond sq.

1 B W o e

B g e el 11 '} "]
100,000 & | als, of roughly d4d lbs. [hi
anunvalant mass ol A-mecron
diamond, a size typicaly wsed n

cuttingg wheads, 18 22 1on

The newas] |:|. MW Of NARSCEmand
ultra disparséd diamand (LIDD]
contams atout 100,000 trilion primary
sl D caral. |1 we oompare 1his

number 1o 300-micron Bermuda

baach sand al 4000 peces per 200

i), [he equivalsnt mass now T
becomeas 22 million (ons (phofo Ba &

F:' L_....-. ‘_'-]_r' : i -I I .'-: '-\.I-r':: I:.:'.-\.I -. I AR B PO SEAS

it chaesp with dry-packed sand S50
milas o 3, of roughly 14 timeas around
e antirg Barmudka panmesier, Tha
disgmialar ol 1he plecas r||;l|-'-r.'-_||':,- lalls
within @ 2- to 10-nm range AT APTIRDS SLOHHTEST AT
pradominant sipa baing 3-7 nm. This 1401 Fout (ashoracarrey Shped, Mick-Uokoy kst o
incredibly small Blze range has led 1o Chvhord, PO 1BLF

SOHTHE MOrTEmCANILNS MO DnSIS aenciEs Pra §GB00- 2085168 [EASAD-I0] Fox [RFTRSA-AD1 8
LID) e often refored o as e TG COFT
1 fiaamn] . R mAnr e

mond i5 & much broader tern

il 1he

n also ba used 1o ident !.

nanosized SMO, SPD and HTSMD Over a quarter century of manulacturing hi-quality micron and sub-mitron powdars

types, LIOD i & parficular class of

Daactivie Approactin) A infartect) Abdracts r—m

AL

L L






