(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
25 June 2020 (25.06.2020)

(10) International Publication Number

WO 2020/131421 A3

WIPO I PCT

(51) International Patent Classification:

C04B 35/528 (2006.01) C04B 37/02 (2006.01)
B01J 3/06 (2006.01) E21B 10/00 (2006.01)
C04B 35/645 (2006.01)

(21) International Application Number:
PCT/US2019/064871

(22) International Filing Date:

06 December 2019 (06.12.2019)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
62/780,612 17 December 2018 (17.12.2018) US

(71) Applicant: DIAMOND INNOVATIONS, INC. [US/US];
6525 Huntley Road, Worthington, OH 45085 (US).

(72) Inventor: FLOOD, Gary, 10400 Miller Avenue, Canal
Winchester, OH 43110 (US).

(74) Agent: ZYTCER, Ari, G., Diamond Innovations, Inc.,
6525 Huntley Road, Worthington, OH 43085 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

(54) Title: NEAR NET SHAPE POLYCRYSTALLINE DIAMOND CUTTERS AND METHODS OF MAKING THEREOF

40

N

T FIG. 4A

<]

¥
H
H
§
§
H
H
H
H
{
H
H
§
H
H
!
H
§
§
}
£
*

X
>
53

s
5055

Cartide
Substrats

wo 20207131421 A3 |0 H000 0 KO0 0 O RO

(57) Abstract: Polycrystal line diamond cutters (600, 650) and methods of making thereof are described, the cutters (600, 650) including
a substrate (601, 654) and a diamond body (602, 652), the diamond body (602, 652) having at least one side including a concave portion
and at least a portion of the surface of the concave portion (603, 680) on the second side of the diamond body (602, 652) includes a
plurality of exposed sintered diamond particles that retain a physical structure of as-sintered diamond particles.

[Continued on next page]
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3. |:| Claims Nos.:
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claims.
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restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
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payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-21

A method of making a near net shape polycrystalline diamond
cutter, comprising a substrate and a diamond body, the
method comprising:

forming an assembly comprising along an axis of the assembly
a refractory container, a diamond feed layer, and a
substrate, the forming comprising: a) providing the
refractory container comprising an inner bottom side, an
outer bottom side, and an inner edge side; b) depositing the
layer of diamond feed in the refractory container in contact
with the inner bottom side; c) positioning the substrate
over the diamond feed layer, the substrate comprising a
first side and a second side opposite the first side; and d)
optionally, positioning a cap over the contents of the
refractory container, and e) sealing the diamond feed layer
and substrate in the refractory container to form the
assembly; and

processing the assembly under high pressure high temperature
sintering conditions (HPHT) from 5 GPa to 8 GPa, and from
1300 °C to 1600 °C, to sinter the diamond feed into a
diamond body affixed to the substrate;

wherein the second side of the substrate is positioned over
the diamond feed Tayer; and

wherein at least one of the inner bottom side of the
refractory container and the second side of the substrate
comprises a convex portion,

2. claims: 22-41

A polycrystalline diamond cutter comprising:

a substrate comprising a first side, a second side opposite
the first side, and an edge side connecting the first side
to the second side, wherein a periphery of the first side
intersects with the edge side, and a portion of the first
side is included in a diamond cutter mounting surface; and
a diamond body comprising a first side, a second side
opposite the first side, and an edge side connecting the
first side to the second side, wherein a periphery of the
second side intersects with the edge side and a portion of
the second side is included in a diamond body working
surface;

wherein the first side of the diamond body is attached to
the second side of the substrate,

wherein the edge side of the diamond body is substantially
aligned with the edge side of the substrate along an axis of
the cutter;

wherein the second side of the diamond body comprises a
concave portion, and

wherein at least a portion of the surface of the concave
portion on the second side of the diamond body includes a
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

plurality of exposed sintered diamond particles that retain
a physical structure of as-sintered diamond particle.
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