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CVD Polycrystalline Diamond Materials

m The Outline #H{E

CVD reactor

]
= . ];
1.

CVD Polycrystaline Diamond is synthesized through CVD(Chemical Vapor Deposition) by activating hydrogen and
methane gas at high temperature above 2000°C with heated cathode.

CVD ZH#E@R T A VE FIE 2000CICEA LN Y — FEBATERISIFR T, KEREAY VA REE
M=t 2 CVD({EZSIERER ) FEICL VARSI NET,

m The Features 4%

a growth side surface (non-polished)
* Excellent uniformity
Bnrcs—t

Thickness deviation less than 10%
BESRE10%UT

Crystallinity deviation negligible
—EDHERICEICL BER

Grain size deviation negligible
E—0RFT1 X

~magnification: 1 75x

-Numerous excellent properties #i4 O@EN=4F1t:

Pure diamond structure without any impurities TH DT NGRS A V7 E Y FigE
Thermal conductivity : over 10~ 12W/cmk FYRE 10 ~ 12W/omk BLE
Stable chemical propety impervious to strong acid and alkali SRR - 7 )L A U ICRESNR M EREHZEN
The hardest substances on Earth EEOEE
diamond cBN BaC SiC almina
FAVEVE | MMARBLIRTER e NPES wIbT 1 & 7IV=T

Knoop hardness

Z— T (kgf/mm2) 7,000 4,700 2,800 2,500 2,200

J FBC P. 4
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= The Difference from conventional Poly Crystalline Diamond(PCD)
RHRBEZITIVEVE (PCD) EDEL)

Manufacturing Process of

CVD Polycrystalline Diamond

Chemical Vapor Deposition Method k% SABRIRE

Reactor
Remainder -;—i-@.?ﬁ”c?fbg: )
cccccceccece
LILILLLL

Carbon is sepalated from sourse gas
and Diamond grows up on substrate.

¢
i

Surface Properties of

CVD Polycrystalline Diamond

magnification: 1000x

CVD Porycrystalline Diamond
carbon content

99.99%

Binderless Polycrystalline Pure Diamond
NA VT L ADRBRSERT A VEY B

Manufacturing Process of

conventional Poly Crystaline Diamond(PCD)

High-temperature and High-pressure Method  BiRE E i

Anvil

0.5~50um
l grain size
diamonds
and binder
High-temperatur
High-pressure

PD%S girr%gfed using Ni, Co , and etc

J

as

Surface Properties of

conventional Poly Crystaline Diamond(PCD)

conventional Poly Crystalline Diamond (PCD)
carbon content

90~95%

Poly Crystalline Diamond with Binder
N UFELTOTNEESNESRETIVEY R

ER5
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. CVD Polycrystalline Diamond Materials

NC D M o nevcoomen IS RREL ARl

Cw polycrystaline Diamond raw Materia

CDM(CVD polycrystaline Diamond raw Material)is suitable for development
works. Size is determined by the application and suitable dimensions can be
recommended on request. Normally, both sides are lapped. If necessary,one
side or both sides are able to be polished.
Applications : Mechanical, Aerospace, Information Technology,

Electronics, Medical-care Industry,Ornaments, etc.

CVD Z#E@Y 1 VEY EEM COM 3, B4 BRRBICSHERAVCLEITEY., U1 XFARCKHLCTL—Y—4]
ML LES, BREEEEAZ Y EVTenTHs ) BECKH U CHREXCIImEOERMIEAETY,
BRI . METH. Bk 7. EREX. JEXHRL S

B Square shape FAFE

series | shape dmensions (mm) lap and polish
length width thickness
Chivm— L 26.0 X 26.0 X 0.8 LA (both sides lap)
CDM - L 26.0 X 26.0 X 0.8 PL (one side polish)
CDM - L 26.0 X 26.0 X 0.8 PW (both sides polish)

0C D D forpmesser | | KLYSRCD SERS(TEVFER

CVD polycrystaline Diamond Dress

CDD(CVD polycrystaline Diamond Dress)is suitable for all dressers - sigle point, multipoint, blade, rotary, etc.
The dresser made with CDD is hard to chip due to non-plane direction, because CDD is polycrystalline
diamond. Everyone can dress grinding wheels without partial wear.

FLY B CVDSMERY A VEY FREMCODIZ. VU TIVRA Y B RIVFRAV B TL— R O—5 U E,
ETCORLYYICHRBETY, COD [IZMHBRY A VEY FROT, BeoHRREARIDICK KEALESD
Fth, CODTIESNIEFLYDEFBAIL #HETEREZEODRZNEFL Y Y IMNAIREICRD £T,

. dimensions (mm)
series | shape
length width thickness

CDD L 40 X 1.2 X 1.2
CDD L 4.0 X 1.0 X 1.0
CDD L 4.0 X 0.8 X 0.8
CDD L 4.0 X 0.6 X 06
CDD L 30 X 1.2 X 4
CDD L 30 X 1.0 X 1.0
CDD L 30 X 0.8 X 0.8
CDD L 30 X 0.6 X 0.6

Other shapes and sizes are available on request according to blank size and quantity.
ZTOMOIIRICDONWTIEHBNEDE LSS L),

JFBC P.6
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IC D C forcutingtoos | YIHITER CVD £S5 VEY REM

Cw polycrystaline Diamond Cut

The comparison of tool life (tuming) KEEIMNT Hemtts: The comparison of flank wear (miling) 754 A M EEFELE
10

i CVD polycrystaline diamond
== PCD

8

6.17

o

PCD —

"

I
CVD polycrystaline diamond

,>
relative ratio

— N W A~ ol o

relative ratio

2.75

~

— [ T [ 1
10 20 30 40 50 60 70
Dry Wet machining time (min)

1.00

workpiece material : A390 high silicon aluminium workpiece material : A390 high silicon aluminium

Data Source : sp3 Inc.

CDC (CVD polycrystaline Diamond Cut) is harder than PCD. CDC doesn’t have any thermal reaction and a
difference coefficient of thermal expansion rate because it's binderless. CDC has the property of being
difficult to wear because it's non-degradation of constitution and non-faling down of particles.

YEITER CVWD £#E&R45Y 1 VEVE CDC [F. N1 U5 ETA1VEY FREOBIEZER ISR EZEDEL)
IC & BRIFRE MBS LN N e, PCD LD IZBNICEFEULICK WEMTY,

A\ Triangle shape =8B
dimensions One
series | shape (mm) ° side
base length thickness angle polish
CcbC - T 30 X 08 X 35 PL
CchC - T 46 X 08 X 55 PL
CDC - T 50 X 0.8 X 60 PL
CDC - T 6.4 X 0.8 X 80 PL
CDC - T 42 X 0.8 X 35 PL
CDC - T 6.5 X 0.8 X 55 PL
CDC - T 70 X 0.8 X 60 PL
CDC - T 9.0 X 0.8 X 80 PL
B Rectangle shape E=Iabi
series | shape dimensions (mm) soicri]ee
length width thickness palish
CDC - L 40 X 35 X 0.8 PL
CDC - L 40 X 4.3 X 0.8 PL
CDC - L 40 X 52 X 08 PL
CDC - L 6.0 X 35 X 0.8 PL
CcDC - L 6.0 X 43 X 08 PL
CcDC - L 6.0 X 5.2 X 08 PL
CDC - L 6.0 X 85 X 0.8 PL
CDC - L 6.0 X 43 X 08 PL
CDC - L 6.0 X 52 X 08 PL
Bl Uncut shape  SREDMTAZIR
. dimensions (mm) Qne
series | shape side
length width thickness polish
CDC - L 26.0 X 26.0 X 0.8 PL

Other shapes and sizes are available on request according to blank size and quantity.
FOMDAARIC DN TIEIB BN EHELIESL,

P.7 J FBC



. CVD Single Crystal Diamond Materials

m The Outline #=E

CVD single crystal diamond has been able to be synthesized through CVD(Chemical Vapor Deposition)
method and due to succeeding in the development of originality separation technology from seed crystal.

CVD BfE@45 1 VE Y FId CVD((EZQMERER ) FERBOERFNBMRIMERFT 5 C &ICL D BER]
BEICRDF LT

m The Features 4%

This CVD single crystal diamond is type Il a diamond. Among all diamonds, type I a is rare diamond. Only
a small amount of nitrogen is contained in this diamond, that is a few ppm. This diamond is very hard in
comparison with diamond made with HPHT (High Pressure High Temperature) method. One of the most
advantage characteristics of CVD single crystal diamond is to be able to make large size. It is no longer
dream to make a single crystal diamond cutting tool with 12mm tooth length.

CDCVD BfERT A VEY FI3FHDE Ta BT, ZEREFENH pom £ 7R < HPHT( HEBEE ) [CL

DIESNZTAVEY FLDTENOHNEHTYT, REBNICRIIREY A INEYEAIRTHZ ZETT,
CNICED 12mm EQOAREEDEBRI I VEV FITEEFLZEERIRETT,

100

CSD t=0.3mm

80 F

60

404

transmittance(%)

20

T S ™ T O T Y '

0 500 1000 1500 2000 2500
wavelength(nm)

Deficient and amount of Nitrogen become clear due to transmittance value using by visible and ultraviolet radiation. Face
orientation is (100). (110) is available as an option..Surface roughness is less than Ra 5nm.

Eﬁﬂ%t?ﬁ%%ﬁﬁﬁﬁil:a‘s‘lj‘éﬂ&HY%b\5%%5%&&711573‘?575\ DEIJN00EEN0EMRN SENXY, EHEEIL RabnmlUTFTT,

J FBC P.8
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Cw Single crystal Diamond

. dimensions (mm)
series shape
length width thickness

CSD - L 3.0 X 3.0 X 1.0

cSD - L 4.0 X 2.0 X 1.2

CcSD - L 3.0 X 25 X 1.2

CcSD - L 5.0 X 5.0 X 1.0

CSD - L 6.0 X 3.0 X 1.2

cSD - L 8.0 X 2.0 X 0.8

CSD - L 9.0 X 3.0 X 1.0

cSD - L 12.0 X 3.0 X 1.0
*[cso - L 15.0 X 3.0 X 10

YLength 15mm is mosaic crystal plate bound tightly with two single crystal diamonds
together. Junction is very fine but narrow polycrystalline region is observed. The
longest edge of single plate is 12mm and mosaic is 28mm.

RE 16mm 13, 2 DOBBEEY A VEY FEDRVWEET A VERERVET, DRBE
BIZMAETIMN hIHNBEERBHEAHDEXI . BRE—DORARS(E 12mm,

EY 1 U EROHBEIL 28mm T,

Other shapes and sizes are available on request according to blank size and quantity.
ZO/MOEIRICDNTIIBBNNEHELIEE),

m The Applications {5l

Ultra precision cutting for non-ferrows materials, cemented crbide, organic materials, etc
FHUEE. BIE. ML EOBBEREYIAI

Cutting of crystals lke siicon, quartz, and etc

U3V, ARDL D BEEREDOUIHE

Blade for dresser and drawing die

BHFLYYPREIES 1R

P.9
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. \iacuum Brazing Machine

<

CVD Single Crystal ==
Diamond, Natural diamond,

{ CVD Polycrystaline

Solid PcBN, etc

M For Brazing CVD Diamonds

Brazing of

CVD Poiycrystalline and Single Crystal Diamond

Close to Impossible for Traditional Brazing
but for Vacuum Brazing

BZE 2 5HIFET3 SFIFrA]RE

B Advantage of Vacuum Brazing

CVDHAVEY RFEZSMITTBHIC

Brazing of

Conventional Paly Crystaline Diamond (PCD)

Conventional PCD —

Cemented Carbide Base = i

Possible for Traditional Brazing

Wk 3 SHNIFETHRE

BZEZ S50 =

base surface cleaning high thermal

feature anti-oxidation heating unnecessary flux B RERE wholly heating responsiveness

R B nZs TS50 ARE degassing 2EME (deu to saml volume)
2 5MOBRH AR NBED) RVBUSEM
no-oxidation work environment

advantage [l A022NA improvement enhancement of strength reduction of distortion easily temp. control

Al (diamonds never bum) EERIER EEERER L EHFEEDHD BRERERE

(FA1VEY EARARL)

Vacuum Brazing method realizes a shortened construction period and work environment improvement
due to fluxless, and brings about enhancement of strength due to degassing and reduction of distortion
due to wholly heating. Everyone can braze diamond with cemented carbide directly by using Vacuum

Brazing Machine.

BEEZ5MTERETSY I RACLZTRERBEFERENE. ROXGRICESRER L. B5—MZ

CLBEHDRBIEERLST ZOIMTIETT,

BE2SNITIEZENAIRETT,

M Brazing Avallable Material

3 ST R REM

B2 5N ITHEMBRIE #TEY M VEY FEBEE

diamond, ceramic
T4 VEV R 2=

cemented carbide
BiEssE

titanium alloy
FIVEE

Cu, Ni, W, Mo, Ta, Nb, etc. alloy
2EaE

diamond, ceramic
FAVEVE 253992

o

o

©

o
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m Fasily  ggm(C

Degrease products Brush on paste and put diamond Dry in oven 30min
HmZ=ERiET 2 R—ALEZY, FAVEDITS F—TVTI0NERSHE 2

Complete Brazing
Shave paste that extended off Put into Vacuum Brazing Machine 25 1F%T

FHEER—Z ~ZEHIS EZEZSNITHICKRAT S

Vacuum brazing process is different from traditional brazing process. That s a process by which products
can be produced in simple steps, and an easy process for everyone to operate Vacuum Brazing Machine.

RRDZSIMITEER>IRMENEY, BHART Y TERZEEMIRET, HENBRICZSMTETS
CENHRET,

m Rapidly &<

Start Automatic control Finish .

Max Temp. 1300°C

5x10 Torr 5x10 Torr

: ~ High vacuum Programmable heating

Cooling time

time
1~ 2min 4~ 5min 5~ 10min 25~ 30min
Tamp 2
Tem | Heat cycle
o / \
timel  tmed lme3 bmed  timed Lmeb

Brazing process is completed in approx. one hour by using Vacuum Brazing Machine after products were put
into. Heat cycle program which can be made up flexibly can be fitted for various products.

RREAE, #0 1 BET3IMIHET LET, RRICERTESRYA 7L TOITLEEY, BABRRADHIS
HERTT,

A product-introducing-video of Vacuum Brazing Machine is available on request.
25 IREBNAULEETAECERELTHBIETOT, BBLEDETIL,

P. 11 J FBC




Vacuum Brazing Machine

R.T.B.- 4100 |

Rap|d Thermal vacuum Brazing machine

- ®100 type -

&
. 8
gl &
Tray size 8 s
8
5
effective length 80
%
’ d 0
Inside dia. *
P
dimensions W1100 XL600XH1600 max. temp. in chamber 1300°
FASiAD: table top face : HO00 = EhERE nomally : till 1000°
ultimate pressure 5X 1075 Torr heating system
HEEEE 00067 Pa P ey 1000W halogen lamp 12
power supply voltage 200-220V heating adjustment programmable PID with a thermocouple
EREE three phaze-three wire system SREAT 30 pattemn memory
power capacity 12kW cooling system air-cooling
BHRE breaker cument rating : 60A BEAR pump, flange, and cover : water-cooling

R. T. B. - 6150

Rapid Thermal vacuum Brazing machine

- ®150 type -

3
Tray size 5%‘
effective length 120
130
. : 3
Inside dia.
O
Q\A’a

dimensions W1100 XL600XH1800 max. temp. in chamber 1300°
AFAE table top face : H900 BRIERE nomally : till 1000°
ultimate pressure 5X10° Torr heating system
TEEEE 00067 Pa M JRSNiEhcio0en lamp X 20
power supply voltage 200-220V heating adjustment programmable PID with a thermocouple
BIREL three phaze-three wire system SRREAR 30 pattem memory
power capacity 20kW cooling system air-cooling
BHEE breaker current rating : 100A BEAR pump, flange, and cover : water-cooling




BEZE55F7H

Brazing Pastes R=ZALRBSH

This brazing paste has excellent wettability on the surface of
diamond, PcBN, PCD, ceramic, cemented carbide, and titanium.
The wettability is estimated with a contact angle 6, and has
relation to influx into space. This brazing paste is used in a high
vacuum.

SAVEYFPBN, PCD, TS5 vy, B F45 UKRMEIC
BENEDLNBSMTY, BNEIL. 3 5 OB 0 T
=N, BEEANDRAPLEDALEL - FICBEBFRELTVWET, D3
SMIE. BEEFESPCTERUET,

Option & Spare parts FTavEARTIN—Y

V-plate A V-plate B

Rotating tools are brazed by using V-plates. V-plates are available as option.
EETEROVIL—FEIA T3V ELTHBRULTHDET,

We also offer fast delivery and strengthen after-sales service by using stock spare parts.
EBERQARTIN=VICXZRENDBOBT Y - —EXZERMHENELET,

RECELC EEEEEC



CVD Diamond Cutting Tools

m The Features 4%

CVD Diamond cutting tool is made with Chemical Vapor Deposition Diamond. CVD Diamond thickfilm as
edge is brazed strongly on cemented carbide in vacuum condition. The edge is finished by laser processing.
Laser processing can grind CVD Diamond without inflicting any mechanical force. CVD Diamond changes
easily to CO2 by laser processing, because CVD Diamond is pure without any impurities. CVD Diamond
cutting edge is amazingly sharp in comparison with ultramicro PCD cutting edge.

CVD (E2SIEME) Y1 VEVRUEITEIL, BED CVWD ¥4 VEY REMBELTESNET, tINERS CVD
SAVEY RIFEZEFHEST CREICAS5MFaEN, L-T-MICL>ThHEFTAINEY, L—T—MI T3,
MFTA—IBZBT R CVD A VEY RERET B ENARETT, £/, OVWD ¥/ VEY FIIRMimESER
WHRRE T AV EY RTHBED L —F—MITICEDBRIC CO2ANEZILLET, CVD ¥ VEY ROIHIL. Bk
PCD B L Ty LU — JlTEEA D> TULET,

CVD-Diamond Cutting Edge Ultramicro PCD(0.5 1) Cutting Edge

magnification: 500x

1000%

= Tool life TEHEMG

20 CVD Diamond tool would make
B PCD new solution for difficult-to-
18 = CVD-D machine materials which are still

difficult to satisfy the specified life

by using PCD tools.
2k PCD THHEFE DI\ #EHIM T
‘ ‘ CCOVD 74 VEY FTEAREE
BE5ITLL D,

ceramic CFRP tungsten AlSI12%  AISE22%

Data Source : Germany

n

workpiece(ratio)
u =]

= The Applications ER A

High silicon aluminium MYYAVTIE Metal matrix composites MMC £BEEEM
Brittle materials like seramic 773w 7 A0 & S @HEER Cementerd carbide aloy BESS:

Carbon fiber reinforced plastic CFRP Mirror finish of resin BEEOEAEL LT
Glass fiber reinforced plastic  GFRP Siding board YA T4 R=F

J FBC P. 14



CVDFAVE/MIEITE

2 ISO Inserts | ISO KEINTAA -

C 80°
dimension - =
1SO code o B materia —2]
grade
‘ d o] s [ ]| o D— -
- - el
CCGW 060202 635 | 28 | 238 | 21 0.2 B | ©
CCGW 060204 0.4 7 Polycrystaline
Diamond
CCOW 09T302 | ¢ 505 | 44 | 397 | 23 |22 (coo)
CCGW 097304 04 s
D 55°
dimension D~
L
ISO code mm material “
d di s la r 6 orade f\ I~
& - 2
) +H—=-}F 2
DCGW 070202 635 | 28 | 238 33 | 0.2 oD \J [ L[—=
DCGW 070204 3.1 0.4 7 Polycrystaline
DCGW 117302 33 | 02 Diamond L—
9525 | 44 | 397 (coo)
DCGW 117304 3.1 0.4 Pd S
S 90°
dimension »
IS0 code o o material L
grade
O d |d1| s | la | r| o -
©
©
SPGW 090304 0525 | 34 21 04 B
SPGW 090308 0.8 Polycrystaline
3.18 11
SPGN 120304 04 Diamond
12.7 - 2.8 (coe)
SPGN 120308 0.8
T60°
<
dimension - @ =
1SO code o B material —
grade
' d [a1[ s [ ]| @ N
TPGW 110302 29 | 02 B -5
635 | 34 cvo /\ /\ 1=
TPGW 110304 318 2.7 0.4 . Polycrystaline -
e — TPGN 160302 9525 : 4.1 0.2 DEamor)vd u
. = coe
TPGN 160304 39 | 04 ¢d =
V 35°
dimension
B material —
ISO code mm
grade
d [ d1] s a | r 0 n i
VCGW 110302 29 | 02 Ty —
635 | 28 | 3.18 7 CvD é %i
VCGW 110304 25 0.4 Polycrystaline =y
— VBGW 160402 46 | 02 Diamond
9525 | 44 | 476 5 (coo) S
VBGW 160404 4.1 04 >

Other shapes and sizes are available on request according to ISO-code and quantity.
ZTOMOAARIC DN TIIBBNEHELEEL),

N Custom Made Tools | S

Costom-made tools are available on
request according to drawing and
quantity.

Please feel free to contuct us.

ZOMITEEH[BICTHEHALIES,

P. 15 7 FBC
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L= - EtF51VPEVRIAIIER

MEEB EDcd. HE5HUHTFELLARRUHIFEEET2BaHHDET,
FUJl BC - e
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ENGINEERING

ES it @ T467-0851 ZEHEMHRERIEARS-1
FUJI BC ENGINEER'NG CO’ LTD TEL.052-819-5411 FAX.052-819-5410

RREXM @ T224-0041 #EHHARXMEISE-2-34

HEAD OFFICE TEL.045-942-7782 FAX.045-942-7425
3-1, SHIOIRI-CHO, MIZUHOKU, NAGOYA 467-0851, JAPAN AIRELKFR @ T550-0012 ARMEEILERE 1913

ONE : (+81)-52-819-5411 TEL.0B-6531-5631 FAX.06-6531-5606
PH : JLREHIIRFT @ T939-1364 EILRMEKMRAR-10-2
FAX :(+81)52-819-5410

TEL.0763-33-6555 FAX.0763-33-6770

OSHDRMIBRIIN—LR—ITTELILEEL,
http:-/7www._ Fuji-bc.com
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