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B Application Range (Carbide Machining)
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B Nano-polycrystalline Diamond

Nano-polycrystalline diamond is a polycrystalline
diamond that directly binds nanometer-level dia-
mond particles with high strength without using
binders. It is harder than single-crystal diamond
and has no cleavability. Therefore, it enables ma-
chining of hard brittle materials such as carbides
and offers new machining methods.

NPD10 — Revolutionary Solution

Best suited for high precision machining of carbide, hard
brittle material and shows excellent results in ceramic ma-
chining with nano-polycrystalline diamond, which is binder-
less, isotropic and harder than single-crystal diamond.

Maintains excellent dimensional accuracy over long time
periods and reduces tool replacing (tool set up) time com-
pared to conventional tools.

Great advantages in improving work quality and achieving
total cost savings by higher productivity.
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B SUMIDIA Mirco-Structure Comparison

SUMIDIA
DA1000

SUMIDIA
DA2200

Grade SUMIDIA

Microstructure

Diamond Grain

Cavity which was made by some melted combination materials with acid treatment.

Work Material

and cermets,

hard, brittle materials,

ceramics, high

non-ferrous alloys

non-ferrous alloys

non-ferrous alloys,
hard rubber,
FRP

Bonding Material - Co Co Co Co

Grain Size (um) <0,05 <0,5 0,5 5 50

Diamond Content (%) 100 90-95 85-90 85-90 90-95
cemented carbides Al alloys, Al alloys, Al alloys, roughing cemented

carbides,
ceramics,
high Si- Al alloys

strength Al-Si alloy

SUMIDIA

DA90

DA90

A grade made by sintering rough-grained polycrystalline
diamond which contains the highest amount of diamond.

Best suited for rough machining of carbide and hard
brittle material achieves stable tool life by excellent wear
resistance.

Cost performance achieved by optimal design and de-
velopment of mass production technology, utilizing the
SUMIDIA NF.
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B Wear Resistance of NPD10

NPD10 shows excellent wear resistance.
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470 m of cutting length 130 m of cutting length

Conventional PCD
(VB =0,171 mm)

NPD10
(VB = 0,034 mm)

Work Material: Carbide (87 HRA), ~3 uym grain size, 15%Co
Insert: DCMW 117304 RH
Cutting Conditions:  v¢ =20 m/min, f = 0,1 mm/rev, a,= 0,1 mm, dry

B Machining Accuracy of NPD10

NPD10 has no dimension variation even with cutting distance of

450 m.
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NPD10 has no dimension variation even with cutting distance of
1100 m.
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Work Material: Carbide VC50 (87 HRA), 15% Co
Insert: DCMW 117304 RH
Cutting Conditions: v =20 m/min, f = 0,1 mm/rev, ap= 0,1 mm, dry

Work Material: Carbide VM30 (91 HRA), 9% Co
Insert: DCMW 11T304 RH
Cutting Conditions: v =20 m/min, f = 0,05 mm/rev, ap = 0,05 mm, dry

B Wear Resistance of DA90

DA90 shows excellent wear resistance under rough machining
conditions.
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Work Material: Carbide (87 HRA)
Insert: DCMW 70204 NF
Cutting Conditions:  vc =20 m/min, f = 0,1 mm/rev, a, = 0,2 mm, wet




B Application Examples

SUMIDIA Binderless / SUMIDIA

NPD10 / DA90

Carbide Machining VC40 (89 HRA), Die Metal Mold

Carbide Machining VM70 (84 HRA), Die Metal Mold

NPD10 achieves more than 5 times longer tool life than conven-
tional PCD.

NPD10 achieves 4 times higher efficiency and stable processing
accuracy.
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151 g
" < 0,035 c itor
g 20 mm S o003 ,-ompetiors 30 mm
Q = / PCD |
3 10} & 0025 ¢ /J‘
x /
= 7 o 0020 | E
= é -—To| € S o015} ) £
5 5 E S 0010 44 8
S 7;\ = 2 0,005 || NPD10
0 l (IS IIIIIIIIII g Sasssssaszanes . Internal Turning
. . a 0 200 400 600
NPD10 Conventional Internal Turning Removal Volume (mm?)
PCD
Work Material: Carbide VC40 (89 HRA), 9% Co Work Material: Carbide VM70 (84 HRA)
Insert: CCMW 04X104 RH (NPD10) Insert: CCMW 03X102 RH (NPD10)
Cutting Conditions: vc= 15 m/min, f = 0,015 mm/rev, ap = 0,07 mm, Cutting Conditions: NPD10: Ve =25 m/min, f = 0,05 mm/rey,

ap=0,05 mm, dry
Comp. PCD: v¢ =5 m/min, f = 0,03 mm/rev,
ap=0,10 mm, dry

Carbide Machining VM30 (91 HRA), Die Metal Mold

Carbide Machining VC70 (85 HRA), Die Metal Mold

Reduced processing costs 33% by applying DA90 for roughing
and NPD10 for finishing.

DA90 achieves more than 2 times longer tool life than conventi-
onal PCD.

Cutting Cond.: Roughing: v¢=20 m/min, f = 0,10 mm/rev, a,= 0,10 mm, dry
Finishing:  vc= 20 m/min, f = 0,02 mm/rev, ap= 0,02 mm, dry
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Work Material: Carbide VM30 (91 HRA), 9% Co Work Material: Carbide VC70 (85 HRA), 25% Co
Inserts: Roughing: CCMW 60202 (DA90) Insert: CCMW 04X102 NF (DA90)
Finishing: CCMW 060202 RH (NPD10) Cutting Conditions:  vc =20 m/min, f = 0,075 mm/rev, a, = 0,01 mm,

wet

Al203-Ceramic Machining

Carbide Machining VC70 (85 HRA), Die Metal Mold

NPD10 achieves more than 10 times higher wear resistance
than conventional PCD.

Dimensional Deviations (mm):

wet

Diameter Front Exit
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Cutting Length (m) @ 10,7 10,688 10,688
Work Material: Al203 Ceramic Work Material: Carbide (85 HRA)
Insert: DNMA 150404 RH (NPD10) Insert: CCEWO03X104 RH (NPD10)
Cutting Conditions: v¢= 300 m/min, f = 0,03 mm/rev, a, = 0,01 mm, Cutting Conditions:  vc =20 m/min, f = 0,05 mm/rev, a, = 0,05 mm, dry,

overhang 25 mm
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NPD10 / DA90

B Stock Items of NPD10
Negative Type Inserts

Positive Type Inserts

Stock| . ... Dimensions (mm) @ Stock| | .. Dimensions (mm)
?Cuttlng g ?Cumng

Shape Cat. No. = Edge |Inscribed| Thick- | Screw | Nose Shape 5 Cat. No. = Edge |Inscribed| Thick- | Screw | Nose
% Length| Circle | ness |Hole @|Radius g % Length| Circle | ness |Hole @|Radius

DNMA 150408 RH | O | 1,8 0,8 CCMWO03X102RH | O | 1,3 0,2
!@ 150412RH | O | 1,8 ”712’7 476 516 1,2 @ 03X104RH | O | 1,3 35 777777 1 4 77777 1 9 04
CCMWO04X102RH | O | 1,7 43 | 18| 23 0,2

P ‘ SNMA 120408 RH | O | 1,7 127 1476 | 5.16 08| | 04X104RH |O | 1,7 | 7 | T "~ 104
v 120412RH |0 | 1,7 | ™ | "1™ " |12 70 CCMWO060202RH | O | 1,7 635|238 28 0,2
. 060204RH | O | 1,7 | 777 |7 T "~ 104

VNMA 160408 RH | O | 1,8 9525 476 | 3.81 0,8 @ CCMWO09T302RH | O | 1,7 0,2
s 160412RH |0 | 1,5 | R R 09T304RH | O | 1,7 |9,525|/3,97 | 4,4 | 0,4
09T308RH | O | 1,6 0,8

DCMWO070202RH | O | 2,1 0,2

070204 RH | O | 2,0 635 238 28 0,4

W%, 7°|DCMW11T302RH | O | 2,1 0,2

11T304 RH O] 1,9 |9525(397| 44 |04

11T308RH | O | 1,6 0,8

TPMW 080202RH | O | 1,2 0,2,

080204 RH | O | 1,0 476 238 23 0,4

TPMW 110302 RH ol15 0,2

= 4TL 110304 RH o|13|6,35(318| 3,4 |04

v 110308 RH |10, | 1 0,8

TPMW 160402RH | O | 2,2 0,2

160404 RH | O | 2,0 |9,525/4,76 | 4,4 | 0,4

160408 RH | O | 1,6 0,8

VCMW 080201 RH | O | 2,2 0,1

080202RH |O | 1,9 |4,76 |2,38| 2,3 | 0,2

080204RH |O |15 | | | 0,4

VCMW 110302 RH o 21 0,2

e 7° 110304 RH ol 17 635 318 28 0,4

VCMW 160402 RH | O | 2,1 0,2

160404 RH | O | 1,7 0,4

160408 RH | O | 1,8 9,525/ 4,76 | 4.4 0,8

160412RH | O | 1,5 1,2

QO Japan stock



SUMIDIA Binderless / SUMIDIA

NPD10 / DA90

B Stock Items of DA90

Negative Type Inserts Positive Type Inserts
%Cuﬁing Dimensions (mm) ié’ MCutting Dimensions (mm)

Shape Cat. No. S | Edge |Inscribed| Thick- | Screw | Nose Shape % Cat. No. S | Edge |Inscribed Thick- | Screw | Nose
S |Length Circle | ness |Hole @ Radius E» & |Length) Circle | ness |Hole @|Radius

DNMA 150408 NF [ O | 2,0 0,8 CCMWO03X102NF | Q| 1,1 0,2

L E'# 150412NF | O | 2,0 7712’7 476 ”5,}16 1,2 03X104NF | Q| 1,1 3.5 14 77777 1 9 0,4
CCMWO04X102NF 1O 1 15 | o | o | 5|02

. |SNMA 120408NF [0 | 24 | | o[ [08 04X104NF | Q| 15 | =" | "7 | ™ 104

1 7. 120412NF |OQ | 24 | 7" |7 1™ 7112 1@ 70| CCMWOB0202NF | O | 2,4 | oo | 5 35| 5 g | 0.2
060204 NF | O | 24 | ™ R 104

VNMA 160408 NF | O | 1,9 |0 ool y oo | 5g4 | 0.8 CCMWO09T302NF | O | 2,4 0,2

P e 160412NF | O | 1,7 |~ DT 1,2 09T304 NF | O | 2,4 |9,525/3,97 | 44 |04
09T308NF | O | 23 0,8

DCMWO070202NF [ O | 2,6 0,2

070204 NF | O | 2,4 6,35 238 28 0,4

ﬁ} 7°|DCMW11T302NF | O | 2,6 0,2

1MT304NF | O| 2,4 |9,525/3,97 | 44 |04

11T308NF |0 2,0 0,8

TPMW 080202NF | O | 2,5 0,2,

080204 NF | O | 24 4.76 238 23 0,4

TPMW 110302NF | O | 2,5 0,2

e 110304 NF | O | 24 | 6,35|3,18| 3,4 |04

i 10308NF  |O| 21| | | 0,8

TPMW 160402NF | O | 2,5 0,2

160404 NF | O | 2,4 |9,525/4,76 | 4,4 | 0,4

160408 NF |0 | 211 0,8

VCMW 080202 NF |0 | 3,2 0,2

080204 NF | O | 2,8 4.76 238 23 04

VCMW 110302 NF | O | 3,2 6.35 318 | 2.8 0,2

- 110304 NF | O | 28 | 7 |7 " | =~ 04

VCMW 160402 NF | O | 3,7 0,2

160404 NF ol 33 0,4

160408 NF | O | 2,4 9,525/ 4,76 | 4.4 0,8

160412NF |0 | 21 1,2

Q Japan stock
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NPD10 / DA90

B Recommended Cutting Conditions Min—Optimum-—Max.

Work Material Cutting Conditions
Grade
Carbide Classification | Hardness (HRA)|  SEI Grades Cutting Speed (m/min)| Feed Rate (mm/rev) | Depth of Cut (mm)
VM, VC 40 =88 G5, D2 NPD10 5-15-20 0,03-0,05-0,07 0,03-0,05-0,07
VM, VC |70, 60, 50 283 — <88 G7, G6 NPD10 5-20-30 0,03-0,10-0,20 0,03-0,10-0,20
VM, VC - 283 G7,G6,G5,D2 | DA90 5-20-30 0,03-0,10-0,20 0,03-0,20-0,50

Coolant: Dry (NPD10) / Wet (DA90)

B Application Range NPD10 / DA90
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Feed Rate (mm/rev)
Carbide holder is recommended for inner diameter.
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