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H General Features
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SUMICRYSTAL is the world's first commercially
available large single-crystal synthetic diamond,
developed by Sumitomo.

Thorough quality control has achieved stable

quality, making SUMICRYSTAL ideal as an
industrial material.
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o4 M Production Method
EEE The synthetic single-crystal diamond SUMICRYSTAL is

nNZ synthesised in a super high pressure chamber from 5 to 6GPa

o [o]  smorvene Y

and high temperatures from 1,300 to 1,600°C. The temperature
difference between the raw carbon and the seed crystal is used
to grow the diamond on the seed crystal. Through this stringent
control of pressures and temperatures, a more stable structure

with minimal impurities can be obtained.

M Properties

SUMICRYSTAL has 4 main advantages over natural diamond.

1) Structural advantage: Natural diamond is rounded and the
crystal orientation is difficult to determine with the naked eye.
SUMICRYSTAL, however, has a distinct crystal face which

makes the identification much easier.
2) Uniformity: Due to the strictly controlled conditions in which the
crystals are grown, uniform quality is obtained consistently.
3) Availability: Unlike the limited supply of natural diamonds,
SUMICRYSTAL can be mass produced.
4) SUMICRYSTAL diamond type Ib, which is used for tools, has
A mechanical and thermal properties equal to or even greater than
natural diamond, while containing small amounts of nitrogen

impurities.
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@ Microfracture Strength of Synthetic Diamond
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Natural Diamond SUMICRYSTAL

@ Inside a super high pressure chamber

Synthetic Conditions
Pressure: 5 to 6GPa
Temperature: 1,300 to 1,600°C

Pressure

Carbon  Solvent
source metal

1 High temperature

‘ ‘ ‘ Temperature
Difference
(20 to 50°C)
s 1

Low Temperature

Seed Crystal

SUMICRYSTAL

Pressure

@ Orientation and Wear Resistance
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Dresser Blank SUMICRYSTAL PD

PD/PDX

B General Features
SUMICRYSTAL PD and PDX are single-crystal synthetic

%\y‘] \"{\?4 | i[é diamonds processed into thin prism shapes for use as %

~ dresser blanks. Their stable performance and long tool life %

G ﬁ}% \\%{ .;\\ } improve dressing precision. =

SUMICRYSTAL PD SUMICRYSTAL PDX %gg

mgg

M Features M Features 50
n

@ Revolutionary Elongated Shape

(1) Improves holding power and prevents falling out.
(2) Consistent cross-section prevents deterioration.

(8) Uniform crystal orientation promotes stable tool life.

H Standard Cat. No. (PD)

Dimensions (mm)

@ Compared to SUMICRYSTAL PD, the product has different face m>>
crystal orientation.

(1) Crystal orientation (211) provides better tool life than PD blanks.

(2) Parallel abrasive resistant faces (111) facilitate blank setting
during manufacturing of dressers.

H Standard Cat. No. (PDX)

TVLSAHOINNS

Dimensions (mm)

Shape Cat. No. |Stck| T W L
PD0220 | @ |0.22005(0.22005 201025
Laser cut PD0420 | @ |0.4%005|0.4%0.05 20025
PD0630K | @ 30t04.0
PD 0640K | @ |0.6%0-1|0.6%0-1 |4.0t05.0
PD0650K @ 5.0up
PD0830K | @ 30t04.0
PD 0840K | @ |0.8+0.1|0.8+0.1 |4.0t05.0
- Di ion L is the dist
betwean the cantre points of I;g 0850& d 50up
both ends. 1130 [ 3.0t04.0
- Both d | 111) f +0.1 +0.1
o tabeg e overiveces pn 140k | @ |1 T 40t050
PD 0630TK | ® | ) ;1|5 0.1 [301040
Cleaved face Laser cut face PD 0640TK . 40 tO 50
" o0 PD 0830TK | ® 301040
(110) Face Cleaved face PD 0840TK | ® 0.8+0-110.8201 4.0t05.0
/ (111) .U1009.
pl PD 1130TK | ® 301040
Single cl Mj def ith 1.1£0.1 |1 10.1
ingle cleaved side face with pre- . .
determined abrasive resistant direction. PD 1140TK o 401050

*1 Sizes other than those indicated above can be ordered.

*2 These products may have fine impurities within Sumitomo's prescribed range.

*3 The laser cut faces among other product areas may have chipping within Sumitomo's
prescribed range.

B PD Crystal Orientation

PD-T |

Q S £
S { S
NS eSS
Cleaved face (111) ~ O [ Cleaved face (111) ' ﬁ\\
(110) Face ]
<— Laser cut face (211)
~— Cleaved face (111)
‘ \ (110) Face
Laser cut face (211)
- Single cleaved side face with pre-
determined abrasive resistant direction.
M KK Type

Apart from the standard items listed above, PD is also available in
the KK type with both end faces laser-cut.
- When ordering, please include "K"

Both end faces are laser cut behind the standard catalogue no.
fJ (Example: PDOOOCKK,

PDOOOOTKK)

- PD0220 and PD0420 are not available in the KK
Laser cut type.

Laser cut

The orientation in the shape diagram is a typical value, with deviations in actual products.

Shape Cat. No. |Stock| T W L E
PDX Loser cut PDX 0220 | @ |0.2+0.05/0,2%0.05/ 2 0+0.1
PDX 0320 | @ |0.3+0.05/0,3+0.05| 2, 0£0.1
PDX 0420 | @ |0.4%0.050 42005 2 001
PDX0630 | ® | .| .o, [30%05 /7
PDX0640 | ® 4.0%05| D
PDX0B30 (@ .o 1 ., [3.0%05
- Dimension L is the distance PDX 0840 @ 4.0%0.5
:s:jvgfeen the centre points of both PDX 1130 ° 1501 )1 1201 3.0%05
- Both upper and lower (111) faces Pl b B
are cleaved. PDX1140 | @ 4,005

*1 Sizes other than those indicated above can be ordered.

*2 These products may have fine impurities within Sumitomo's prescribed range.

*3 The laser cut faces among other product areas may have chipping within Sumitomo's
prescribed range.
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B PDX Crystal Orientation

Cleaved face (111)
(211) Face

Abrasive
resistant

direction \

Laser cut face (110)

H K Type

Apart from the standard items listed above, PDX is also available in
the K type with both end faces laser-cut.
- When ordering, please include "K"

behind the standard catalogue no.
(Example: PDXOOOOK)

Both end faces are laser cut

/
/
/

j; - PDX0220, PDX0320 and PDX0420 are not
available in the K type.

Laser cut Laser cut

M63



Ultra-precision Tooling Grade SUMICRYSTAL

B General Features
Of today's sophisticated cutting-edge technologies, ultra-precision
machining processes such as those used for optical element molds
are seeing particularly rapid development.

= SUMICRYSTAL UP blanks have high performance and reliability,
=
e making them optimally suited to these applications.
=]
= M Features
w
(1) High quality with very low variance.
Stable wear resistance with excellent resistance to cutting edge chipping.
(2) Minimal stock removal during cutting edge formation.
Uniform shape facilitates cutting edge formation.
9]
gg@ M Standard Type B Economy Type
EEE Rectangular parallel type with 6 (100) faces. Peripheral growth faces and top (100) are not cut. Benefits include
332 large volume and low cost.
o
- B Standard Cat. No. (Standard Type) bimensions mm) M Standard Cat. No. (Economy Type) Dimensions (mm)
% Cat.No. fStoc{ L [ W [C,C| T D
S 2810 |25t |upto sh Cat. No. Stock| Minimum |+
s UP 262512 35 | 35 | 08 2% e e % | uaranteed
= 2.8t0|2.5t0|upto |, g1 cliEE 2 —
UP 282515 3.5 3.5 0.8 1.5%0 UP Economy Type UP 2010 2.0 1.0%00
3.0to|3.0to|upto UP 2012 ’ 1.2:8%
1.5+0.1
/5] UP3001S| | 35 | 35 | 03 UP 2510 .08
UP 301415 | °Q10| 1410 UP 04 5eos UP 2512 25 1.2
3.3to0|3.0to|upto UP 2515 1.5'63
Laser cut face (100) +0.1
UP 333014 40 | 40 | 09 4 UP 3010 1.0
q The red arrows indicate | UP 333017 3"?80 3"?30 ug ;O 720 UP 3012 3.0 |[1.2%
the direction for easy 35t0[3.5t0 [upto |, 4104 oD UP 3015 1.5%3
grinding. UP 353514 40 | 40 | 04 145 ( UP 3510 1.0%%
Crystal face orientations | UP 353517 3.45 (;:0 3.:3 go ug 4t10 1.740.1 / ~ UP 3512 35 [1.2:98
are all (100) except the UP 351717 3.5t0 | 1.7 to |up to 1,704 ' UP 3515 1.5%3
corners. 4.0 20 | 04 | UP 4010 1.06%
*1 Sizes other than those indicated above can be ordered. A UP 401 2 1 th;g
2 :::: products may have fine impurities, chipping, etc. within Sumitomo's prescribed UP 4015 4.0 1 :5f8;3
/A UP 4020 2.0%%
UP 4510 1.07%3
UP 4512 1.2:88
UP 4515 5 s
.D-00
v UP 4520 2.0°83
UP 5010 1.0:6%
The red arrows indicate UP 5012 50 1.2'63
the direction for easy UP 5015 ’ 1.5%83
@ grinding. UP 5020 2.0

*1 Sizes other than those indicated above can be ordered.

*2 Fine impurities, chipping, etc. within Sumitomo's prescribed range may be present in the
minimum guaranteed dimensions of these products.

*3 Impurities, chipping, etc. outside the inspection range may be present outside the

. Cutt|ng TOOIS USing SUM'CRYSTAL UP minimum guaranteed dimensions of these products.

*4 Some products have ground top surfaces.

Wiper Insert for High-efficiency Cutter for Aluminum Alloy RF Type

SUMICRYSTAL SC10 (Wiper Insert) IS H201 1€ M47

- Utilises Sumitomo Electric Hardmetal's SUMICRYSTAL as a cutting edge.
SUMICRYSTAL is a single-crystal diamond produced using a unique super-
high-pressure technology.

- SUMICRYSTAL can maintain its edge sharpness better than sintered
diamonds, greatly reducing burr formation.

SUMICRYSTAL (Single-crystal Diamond) SUMIDIA (Sintered Diamond)
* This product was jointly developed with A.L.M.T. Corp. SC10 Wiper Blade Machined Surface Wiper Blade Machined Surface

M64 The orientation in the shape diagram is a typical value, with deviations in actual products.



Ultra-precision Tooling Grade SUMICRYSTAL

UP (Half-Gut Product)

B General Features

SUMICRYSTAL UP Half Cut products are materials for holders consisting of the UP Economy type
material cut in half along the (100) or (110) faces.

M Features

(1) Machining loss is reduced because volume removed by grinding during tool production is reduced.
(2) Similar shape to the completed tool, reducing material costs.
(8) The cut surface is a smooth laser surface.

H Type cut along (100) face

M Standard Cat. No. (Cutting Position 100 Type)

Cutting position (100)

H Type cut along (110) face

Cutting position (110)

H Standard Cat. No. (Cutting Position 110 Type)

TVLSAHOINNS

TVLSAHOINNS

Dimensions (mm) Dimensions (mm)
oD oD E
Shape Cat. No. Stock gﬂ?é?t%@d T Shape Cat. No. Stock g,l\jlal?;?tl:en; gl T
dimensions dimensions
UP Hatr-out (100 yoe__| | UP 2010 (100) 1/2 oo |1:0% U arcw i yee ] | UP 2010 (110) 1/2 b0 |10%| 7
UP 2012 (100) 1/2 T e UP 2012 (110) 1/2 12%| D
UP 2510 (100) 1/2 1.0% UP 2510 (110) 1/2 1.0%
UP 2512 (100) 1/2 25 [1.2% UP 2512 (110) 1/2 25 [12%
UP 2515 (100) 1/2 1.5 UP 2515 (110) 1/2 1,543
UP 3010 (100) 1/2 1.0%8 UP 3010 (110) 1/2 1.0%
UP 3012 (100) 1/2 3.0 [1.218 UP 3012 (110) 1/2 30 |1.2%
UP 3015 (100) 1/2 1.5% UP 3015 (110) 1/2 1.5
UP 3510 (100) 1/2 1.0% UP 3510 (110) 1/2 1.0%| /2\
UP 3512 (100) 1/2 35 1.2 UP 3512 (110) 1/2 35 [1.2%
UP 3515 (100) 1/2 1.5'85 @} UP 3515 (110) 1/2 1.5%3
UP 4010 (100) 1/2 1.0%8 H UP 4010 (110) 1/2 108 —
UP 4012 (100) 1/2 a0 121 UP 4012 (110) 1/2 o 1287V
Laser cut face (100) UP 4015 (1 00) 1/2 . 1.5%83 Laser cut face (110) UP 4015 (1 1 0) 1/2 1.5%8
UP 4020 (100) 1/2 2.0%3 UP 4020 (110) 1/2 2.0
UP 4510 (100) 1/2 1.0% UP 4510 (110) 1/2 1.0% i
UP 4512 (100) 1/2 i 128 UP 4512 (110) 1/2 E
UP 4515 (100) 1/2 7 s UP 4515 (110) 1/2 © s
UP 4520 (100) 1/2 2.0% UP 4520 (110) 1/2 2.0%
UP 5010 (100) 1/2 1.0% UP 5010 (110) 1/2 1.0%
UP 5012 (100) 1/2 5o |12% UP 5012 (110) 1/2 o [12%
The red arrows indicate the | UP 5015 (100) 1/2 ’ 1.5%3 The red arrows indicate the | UP 5015 (110) 1/2 1,593
direction for easy grinding. | UP 5020 (100) 1/2 2.0%3 direction for easy grinding. | UP 5020 (110) 1/2 2.0:83

*1 Sizes other than those indicated above can be ordered.

*2 Fine impurities, chipping, etc. within Sumitomo's prescribed range may be present in the

minimum guaranteed dimensions of these products.
*3 Impurities, chipping, etc. outside the inspection range may be present outside the

minimum guaranteed dimensions of these products.
*4 Some products have ground top surfaces.

*1 Sizes other than those indicated above can be ordered.
*2 Fine impurities, chipping, etc. within Sumitomo's prescribed range may be present in the
minimum guaranteed dimensions of these products.
*3 Impurities, chipping, etc. outside the inspection range may be present outside the
minimum guaranteed dimensions of these products.
*4 Some products have ground top surfaces.

The orientation in the shape diagram is a typical value, with deviations in actual products.
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B Features
(1) 2-point surface ((110) face) enables use for the same applications as with bites using conventional natural diamonds.
(2) Distinctive shape minimises the volume removed to make the cutting edge, enabling efficient machining.
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<<§ B Standard Items

M General Features
SUMICRYSTAL UPT is a material for bites with a 2-point surface ((110)

surface) as the main surface.

Dimensions (mm)

ES Shape Cat. No. |Stock| W L T
220 \ 700 (L2} | +0.1
nnz UPT Top (L/2) UPT 2510 1.0
H UPT2512 | | =°%%° 1501
0 | UPT3010 10w
T >
R — upPT3012 | |239/225) 4 e0n

top (L/2).

o) [o]  sumorvsme

2]

N B

*1 Sizes other than those indicated above can be ordered.
*2 Fine impurities, chipping, etc. within Sumitomo's prescribed range may be present at the

*3 Impurities, chipping, etc. outside the inspection range may be present at the bottom (L/2).

B UPT Crystal Orientation

<100> Direction
4107 D'\rect'\or\

<

_—r

Abrasive
resistant
direction

2-point Surface (110)

M66 The orientation in the shape diagram is a typical value, with deviations in actual products.



Material for Wire-Drawing Dies SUMICRYSTAL

CD

B General Features
SUMICRYSTAL CD has optimised crystal orientation and shape

o
QV_ 00 as a material for wire drawing dies. Realising excellent performance
DY . through high quality and stability.
b/ w
[
=
(=]
2
M Features H Standard Type 3
=
(1) High quality with very low variance. The outside is machined by laser, achieving a consistent shape for
High-quality crystal with minimal impurities, chipping and easy setting. Mounting pressure is applied evenly, ensuring sufficient
distortion is used to achieve high, stable wear resistance. It also strength even for small volume. Ideal for applications with limited
eliminates the need for inspection and selection of raw stones as dimensions, such as nozzles and wire guides.
required for natural diamond. %U)U)
(2) High fracture strength B Standard Items Dimensions (mm) %%é
Resistant to fracture and cracking during wire drawing. o oD ,:_055
(3) Accurate crystal orientation Shape Cat. No. 8 ’l‘J":r“af:tngd L T §)_>J_>
(111) is used on the top and bottom surface, limiting crystal @ gimensions -
misorientation, which causes variance in tool life, to within 1°. CD 1006(111)| ® | 0.9 [1.0%0.10.6%01 %
(4) No grinding needed for top and bottom surface CD 1008(111)| ® | 0.9 [1.0%0.10.8%01 %
The top and bottom surface are cleaved to form parallel surfaces, CD 1210(111) | @ | 1.1 [1.2%0110¥01] &
eliminating the need for grinding of the top and bottom surface. CD 1411(111) | @ | 1.3 |1.420.1)11201 =
gryst?IL face CD 151 2(1 1 1) o 1.4 1.5%0.111 2+0.1
Sﬂ?fvavce Laser cut face o CD 181 4(1 1 1) 1 7 1 '81-0'1 1 '41—0'1 E
CD 2016(111) 1.9 [2.0%0.1/1,6%01
The laser cutting surface | CD 2318(111) 2.2 [2.3%0.1)1,8+0.1
orientation is undetermined. | CD 2520(111) 24 [2.5+0.1]2 0%0.1
*1 Sizes other than those indicated above can be ordered. 5
*2 Fine impurities, chipping, etc. within Sumitomo's prescribed range may be present in the D

minimum guaranteed dimensions of these products.
*3 Impurities, chipping, etc. outside the inspection range may be present outside the
minimum guaranteed dimensions of these products.
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The orientation in the shape diagram is a typical value, with deviations in actual products. M67
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