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D-DAD
RiFpIEOMFLERE
KighemBFLRE

For excellent exit hole quality
High helix geometry

=

D-STAD
RIFIAOML
LS

For excellent entry and
exit hole quality

% m N A5 ERM(PATIInDapan)
OSGUltrazEine Diamond Coating

(D)2 Y465 155 2% [ Smoothicoating surface
' L ER A2 Rt P = T 25 [ =1 XJ CER
i :tE"JX‘
Extremelysharpicutting'edgeisidealfor
preventing delaminationin'CERP
B 1) B 7] cutting Edge

BRHERERERE

Ultra Fine Diamond Coating
= P R

Ultra-finefmultizlayersidiamondicoating
Improvessurfacefinishiquality

M R E & B surface of Coating
BHERERIaRE

Ultra Fine Diamond Coating

Ht ABNERIGiRE

Competitor's Diamond Coating

HitABRNERIEIRE

Competitor's Diamond Coating

D-GDN90
REFRIEOMFLRE
Foimfl 90°8!

For excellent exit hole quality
90° point angle geometry

STCH
/ SRR

for stack materials
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Hard ¢

BHERESRIERE

Ultra Fine Diamond Coating

Hit A BNERIGRE
Competitor's Diamond Coating
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omposite Routers

DIA-BNC
SHRERL DIA-HBC4

Multi-purpose router Hﬂlﬁimﬂ

For excellent surface
finish quality

OSG Phoenix PFB/PFR
XC45057]
(ZENGRE)

Insert (Diamond-Coated)

PFB

PFR

OSG Phoenix PFAL
PCD71k

PCD Blade

BEER/INIHRT]

Finishing Cutter for Aluminum

ot

\ \
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N Y \
\ ,’l
N

w3

sainjeaq

DIA-REC
{EHERE

Low cutting resistance for
weak fixtures and spindles

HBC60 ’
ERTIESH (3;/

For honeycomb
materials

RIEERE
sk / #%7]

Electroplated Diamond Drill / End Mill
p

ED-DS ED-EB

PCD {2RFAMIIR (455 m)

PCD Brazed Countersink (Special Tool)
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CFRPAEZNIGREMN ALk

- D-DA
RENIRE®

Stable tool life

Diamond Coated Double Angle Drill for Composites

gF‘ﬁﬁﬂ Customer Data

fﬁFﬁIﬁ D-DAD .2510" ((P6375) DuI}L%& Number of Holes
IO:JMF'? 59 190 1 ?O 290 25‘0 390 3?0 490
T8
Work Ma;;ria\ CFRP .
LR ) N
Cutting Speed | 60M/min (3,000min-") [ ] %ﬁﬁosﬁb
TR verage oles
1:&_:-@2 228mm/min (0.076mm/rev) '
eed Rate
NTHR 17.1mm (5.7mml§EE<EF'T1ﬁM ) (1‘)@_}[,) FoiEm .
Depth of Hole 5.7mm Depth Three-layer Stack (Through) No pecking
EifiATIPCD 5k -
Il F=XmT Com;\etitor's . 1591847
Coolant Dry PCD Drill . Average Holes
ERE | sEELERN ]
Machine Special drilling machine
th/AE] PCD $h3)
C%J{mg‘ectlitor's =% 140_7r|_,
PCD Drill Holes
Hit X BIENERE :
sk
Competitor's :FﬁJZG}L
Diamond Coated Drill : Average  Holes

TI856%: REDE

Tool Life

- D-GDN9

B HANT MK ED

Long tool life even at high feed rate

BATR | p.GDN90 .2510" (¢6.375)
TIEIF R

Work Material CFRP

IEERE ; .
Cutting Speed | 100m/min (5,000min"")
gf%f 1,000mm/min (0.2mm/rev)
INTFR 10mm (iBFL) FTEH=
Depth of Hole Through No pecking
P F=HnT

Coolant Dry

FEFRHA SN

Machine Vertical Machining Center

BHI}L%I Number of Holes

6(?0

390 9(?0 1 ,2‘00 1,5‘00

AI4REEINT

Still
Running

CFRP BENIARERRE Sk SKinfd 90°

Diamond Coated 90 Degree Point Angle Drill for Composites

Delamination

B500F|, Holes 1,000F| Holes 1,500FL Holes

INTFEO

Hole Exit

D-GDN90
[RTIEER

Flank wear




o DI A_BN ERIAREEELTT
Diamond Coated Fine Nicked Router

S h =i
kB CHHIErR 26
Field data from an aerospace manufacturer o
gerthFr,i?nimrﬂ%gguC:FERP stringer
MIEHSHBERETFRERELAAT. ’ ’
BRSEMARNERIARERELL, DIA-BNCAIEGEILUAEIXY
FH9ALE.

Although details of the cutting conditions cannot be disclosed due to confidentiality reasons,
on tool life alone the DIA-BNC was able to achieve 4 times the durability versus a competitor’s
diamond coated product.

BT7MUERD, BEsLMEBESE (JHK/AREE)RIERE.
Flute management can be applied by changing the milling position
at the flute to increase tool life (also applies to ED-EM and DIA-DCR).
Results may vary based on material thickness and tool's length of cut.

DIA-BNC

3/8"
(¢9.525)

XL ||
HATHERIEE 44

Four times!!
e . 15.7m

Competitor ST R
(Diamond Coated) XT)IBREEN

To change the milling position at the flute

* HBCO0 ot e compresson o
SIS HhIE SR R RE A SR B L.

Achieves high quality surface finish in a wide variety
of honeycomb materials

CFRP/ {Bt& =+ AFRP/Nomex &7 GFRP / Nomex =%t
CFRP / Aluminum Honeycomb AFRP / Nomex Honeycomb GFRP / Nomex Honeycomb

1 i | Bt ABFRINT/E Processed by

#

i ./
(s A




Dlamond Coated Roughing Router

* DIA-RE
PR RiEERYINT

Stable trimming with lower cutting force

fERTE PN W0 TE DRI
Tool ol Dl 2 Competitor Comparison of surface finish and cutting force
R iN)
Size ¢10 2,500
IR o
> CFRP F—— 1,500
Work Material DIA-REC 1,000 -
TIElERE : o : 500 F———————
Cutting Speed 200m/min (6,400min"") . ‘ ‘ ‘
4 8 12 15,
BHRIERE : 500 (sec)
e 400mm/min (0.063mm/rev) N
t)] ,\_a 2,500
2> = = 2,000
DepthofCut Ap=25.4  8e=10 R 1500
HHIH FatmT DIA-BNC = - 1,000 916,
Coolant Dry 500 [
SRR ST o
Machine Vertical Machining Center -500 (sec)
(N)
2,500 2,211
| e enmmttnie W
Bt/ 2000/ 5
Competitor's 1'530 ‘
Herringbone - g 1.000 ‘
(6-Flute) ‘ 500 1
0 | 1 1
500 4 8 12 1(seo)

P TEARE , FeF37055R0N0 TIRIR TR AT LASEIRS S an Il I

Long tool life even with weak work clamping system

EARTR DIA-REC 3/8" (¢9.525)

Tool
TIEIFA R
Work Ma?grial CFRP
PIHLEE
Cuttin?Speed 6,500 RPM
PHAEE
Feed]the 60 IPM
TIRE e E =
R i | @a=375" @r=250
mENE | FRT
Coolant Dry
" L Image of Jig
Machine 5-axis Machine

DIA-REC oo oo oo

Bt AE] o o

Competitor

0 2 4 6 8

Number of Parts / Tool




Eﬁ%i&ﬂg;ﬁ Drill Selection Guide

CFRP ZREEMH DO

Material Type Machine Type

CFRP - £B&R (HOLR)
CFRP & Metal Stack (Metal exit)
CFRTP Gk HIGHIEYERlE CNC  Pneumatic
Composit (Nomex)

CFRP/AI CFRP/Ti  CFRP/Inconel® CFRP/CRES

D-STAD @ NeNLCar D) @) A X X X X | O ©
D-DAD © | Ol OO @) JAN O X X X | O @) X
peongo | © | O | O | O O AN O X X X | O O X
STCH X | X | X | X O X ©O"| 0720 | 0% |0 O |X

*1, #EFENIERE Diamond coating recommended  *2, #E#FRZiFL Coolant through recommended
*3, #EEAIE &WXLRE Coolant through & WXL coating recommended

i&ﬂg;ﬁ Router Selection Guide

DABNC | O | A | X |O| O | x| X ©OlO0l 0|0 O0O|xO 0|00
pIAHBCE | O | A | X Al O|O ©O] 0|00 |Xx O| x| O
piaHeceo | O | A X O O 1 A]O O O 00|00 | x 00 AO
DABeE |O|A|X|X| O |A|X|[A|O|O|A|A|A|OO|O|O|O
DAREC O A|A]O] O | X OO0 O OlO|O|OlO O|O|0O
pAMFC [ Q| A [ X1 O| O | X | X  A|O| X | X | X | O|O|lO|lO|0O0|0
DCE ATOIO| X A A X I ATOO0O|lA A AN OO0 O 0
Hceo ' A1O O|A X | OO0 0|0 00|00 |xX|0OO|A|O
Bts O 0|0 X| A | A|X | X O|A|A | X|O|xX 0|0 0|0

ﬁ*:zp)‘( Guide for Icons
n TIERF#L Tool Materials
CARBIDEES T SR E R

&

E?é'\lﬂ:"_éﬁ Tolerance for drill diameter

Tolerance for drill diameter.

Tungsten Carbide
ZRMEAME surface Treatment m &R Shank
S ERTAERTINR
émﬁl$§ ) SIS Suitable for the shrink holder system.
Diamond Coating FIT
m XA (TIAIN Z2E) BEHERE  Helix Angle
FX (TiAIN) Coating

N\ N sgmiziemes

30° Helix angle of flute.
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D-STAD CFRPAEZNIGRE=A54:L / Diamond Coated Triple Angle Drill for Composites
D-DAD CFRPAEERIGREMN L / Diamond Coated Double Angle Drill for Composites
D-GDNO90 CrRPESRIGHRE 90°45ikfathsk / Diamond Coated 90 Degree Point Angle Drill for Composites
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%%E Electroplate
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CFRP RENIGRE=fA%hk

Diamond Coated Triple Angle Drill for Composites

D-STAD

J%
[m)
9
¥ . (= L
- =& qEE
\EiZ:val P £
N thinning
L
CARBIDE sHRINK] (NS
FIT 0
0~—0.002 Bf7:mm Unit:mm
e
s BIR Li-155 1S be SoimBRIE jEZE2
EDP No. Designation it ¥ 2 L Eo = P Stock
inch n inch mm

8809078 #40 .0985 | 2.502 15 65 .0985 2.502 4.3 O

8809079 #30 1290 | 3.277 20 70 .1290 3.277 5.6 O

8809080 #20 1615 | 4.102 25 75 1615 4.102 7 O

8809081 1915 1915 | 4.864 39 89 1915 4.864 8.2 O

8809082 2510 .2510 | 6.375 51 101 2510 6.375 10.8 O

8809083 .3760 .3760 | 9.550 76 126 .3760 9.550 16.1 O

O=trfEERER O =Standard stock item
O =4eRBEEER = Stocked by specific distributors. Contact us for price & availability.

FRCHIIRBBIESE P - See p.7 for explanation of icons.

tu ﬁ“ %{*E;E% Cutting Conditions

Drill Dia IHEE ot AR
Cutting Speed Speed Feed Rate
=Y inch (m/min) (min™) (mm/rev)
.0985 2.502 11,000
.1290 3.277 8,700
1615 4.102 7,000 003005
- . 60~120 !
.1915 4.864 6,000
.2510 6.375 4,500
0.05~0.10
.3760 9.550 3,000
1 INIRNAFEIER, BELRERVBEN 1.Although coolant is not required, please take adequate measurement against
2.CFRP #ERAITIHI LRI TGRS ERMEEN, ENTEETHRINTEINEE dust (use a vacuum system).
BEERBIIHISE 2The machinability of CFRP varies based on resin type, resin content and
3. INTEMRAT, ETEAREMETIEIERE clamping method. For thin laminates, reduce feed rate near hole penetration
4. BB EASEMNTIERF, YHEERTLREZ200m/min according to the above recommended cutting conditions.

3.Reduce cutting speed accordingly when machining thick laminates.
4.Cutting speed up to 200m/min is possible when drilling with approved
coolant fluid.



CFRP B/ A E ok

D-DAD

SEBEE T B

N A7)
N thinning
£
L
EANES
FIT] 40°
0~—0.002 BEf7:mm Unit:mm
T
RS EHR &K 2K Ds 7
EDP No. Designation it = 2 L F:oy Sk Stock
inch mm inch mm
8809141 #40 .0985 2.502 15 50 .0985 2.502 O
8809142 #30 .1290 3.277 20 76 .1290 3.277 O
8809143 #20 1615 4.102 25 80 1615 4.102 O
8809144 .1915 .1915 4.864 29 80 1915 4.864 O
8809145 .2510 2510 6.375 38 94 2510 6.375 O
8809146 .3760 .3760 9.550 57 115 .3760 9.550 O

FRICHIRBBIBESEPT - See p.7 for explanation of icons.

tﬂﬁﬂ%{#ﬁ)ﬁ% Cutting Conditions

O= trfEfEER O = Standard stock item

Eﬁ!\\{fa PIEERE HEEER
= Cutting Speed Feed Rate
=Y inch 2K mm (m/min) (QEY)]
.0985 2,502 11,000
.1290 3.277 8,700
1615 4.102 7,000 0.03~0.05
. . 60~120 :
1915 4.864 6,000
.2510 6.375 4,500
0.05~0.10
.3760 9.550 3,000
LININAFEER, BELRFRLEN 1.Although coolant is not required, please take adequate measurement against

2.CFRP MERAIIHMFESEAMTMENNEMEMREN, ENTERTHRINTELEE
BERHEREEIS

3 INTIEREY, SRR IR

4. BB ERAERTIEIER, TIRIRERLIREZE200m/min

dust (use a vacuum system).

2The machinability of CFRP varies based on resin type, resin content and
clamping method. For thin laminates, reduce feed rate near hole penetration
according to the above recommended cutting conditions.

3.Reduce cutting speed accordingly when machining thick laminates.

4.Cutting speed up to 200m/min is possible when drilling with approved
coolant fluid.



CFRP FB&NIAIRE0°SCinfaahsk

Diamond Coated 90 Degree Point Angle Drill for Composites

D-GDN90

SRS B <

Ds

NFZAET)
thinning
£
L
CARBIDE sHRINK] (NN
FIT] 40°
0~—0.002 Bf7:mm Unit:mm
e
S BIR &K 2K Ds 252
EDP No. Designation %g— =¥ mm 2 L 3@:_'- K Stock
inch inch mm
8809151 #40 .0985 2.502 15 50 .0985 2.502 O
8809152 #30 .1290 3.277 20 76 .1290 3.277 O
8809153 #20 1615 4.102 25 80 1615 4.102 O
8809154 1915 1915 4.864 29 80 1915 4.864 O
8809155 2510 .2510 6.375 38 94 2510 6.375 O
8809156 .3760 .3760 9.550 57 115 3760 9.550 O

FRCHIIRBEIESE P7 - See p.7 for explanation of icons.

tDﬁ“%#FE;E% Cutting Conditions

O= #xfEfEER O = Standard stock item

gl_
Drill Dia tﬂﬁﬂﬁfg
= Cutting Speed
IS inch 2K mm (m/min)

.0985 2.502
.1290 3.277
1615 4.102

60~120
1915 4.864
.2510 6.375
.3760 9.550

BHEEER
Feed Rate
(mm/rev)
11,000
,7
8,700 0.03~0.05
7,000
6,000
4,500
0.05~0.10
3,000

1 INITHAEEDER, BESRFARLHN

2.CFRP #MERAGTIRIAS S E I TIMBRIMRMAMEN, EINTEETERINTELSEE
BREREIEISH

3. INTEMRAY, BT MRRIDRIEE

4. BLEERAERIEIER, TIRIEERLIREZ200m/min

1.Although coolant is not required, please take adequate measurement against
dust (use a vacuum system).

2The machinability of CFRP varies based on resin type, resin content and
clamping method. For thin laminates, reduce feed rate near hole penetration
according to the above recommended cutting conditions.

3.Reduce cutting speed accordingly when machining thick laminates.

4.Cutting speed up to 200m/min is possible when drilling with approved
coolant fluid.



CFRP / ZEEES &R AAMRRIERk

High Helix Drill for CFRP and Stacks

STCH

¥
1
140

R+WHAE7]
R+ W thinning
L
GARBIDE SHRINK] (NN
FIT] 40°
BfZ:mm  Unit:mm
L7
S HR EDS 2K bs jLZE2
EDP No. Designation Sk 2 L = g Stock
mm inch ity
8809111 #11 1915 4.864 32 83 1915 4.864 O
8809112 1/4 .2510 6.375 50 101 2510 6.375 O
IRBHISEBRIESE P7 - See p.7 for explanation of icons. O= iR O = Standard stock item




CFRP FB&NIAFRE Sk

Diamond Coated Dirill for Composites

D-CF-GDN

120
@Dc
|
é
T
I
I
i
!
ol
¢Ds

R o
ST <E—J
S thinning
ERNEE
FIT

Dc=6 6<Dc
0~-0020 B{7:mm Unit:mm

s EPS 2K £ L2
EDP No. ) 2 L Ds Stock
2
2.1
2.2

23 20 54
24
25 22 3
2.6
2.7
2.8
2.9

3

3.1
3.175
3.2
33
34
35 4
3.6 30
3.7 65
3.8
3.9
4 33
4.1
4.2
4.3
44
4.5 36
4.6 73 5
4.7
4.763
4.8
4.9

5

5.1
5.2
53
54

IRISAIRBIHEEPT - See p7 forexplanation of icons. O=9EREBEEES [ = Stocked by specific distributors. Contact us for price & availability.

(o
® B

18

25

59

27

39

43 80 6

Ogoooogogooooooooooooooo oo oooooooogo|im




m BEf7:mm Unit:mm

EDP No. Dc Stock

=Re 5z ik ok iz e
2 Ds

55

5.6

5.7

43 83 6

5.8

5.9

6.1

6.2

6.3

6.35

47 87
6.4

6.5 7

6.6

6.7

6.8

6.9 50 90

7.1

7.2

7.3 52 92

74

7.5

7.6 8

7.7

7.8

7.9

7.938

8.1

8.2

8.3

84

8.5

8.6

8.7

8.8 101

8.9

61

9.1

9.2

9.3 105

9.4

9.5

9.525 10

9.6

9.7

9.8

99 65 109

10

10.1

10.2

10.3

O|O00oooogoomooooooooooooooooooooooooooooouoooooooooo oooo

10.4

O =%EREEEER [ =Stocked by specific distributors. Contact us for price & availability.

[ NEXT )2
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CFRP FB&NIAFRE Sk

Diamond Coated Dirill for Composites

D-CF-GDN
L -
CHRNE I
 FROM |

120
@Dc
|
@
T
I
i
i
!
o
¢Ds

Dc=6 6<Dc
0~—0020 . .
Bf7:mm Unit:mm

s (S 2K z

EDP No. e ) L Ds

65 109

11

115

11.1

11.113
11.2 71
11.3
114 121
11.5 12
11.6
11.7
11.8
11.9
12

12.1
12.2
12.3
124
12.5
12.6
12.7
12.8
12.9
13

FRIDHIRBEE S %P7 - See p.7 for explanation of icons. O =%FEREEERER [ = Stocked by specific distributors. Contact us for price & availability.

tﬂﬁ“%{#g)ﬁi Cutting Conditions

126

76

128 13

DDDDDDDDDDDDDDDDDDDDDDDDDDDéﬁ

DDI*ZT *:I- Work Material

sz e S i

Drill Dia. Cutting Speed (m/min) Speed (min™) Feed Rate (mm/rev)
2 14,300
3 9,500 0.03~0.05
4 7,200
5 5,700
6 4,800
7 4,100
8 60~120 3,600
9 3,200 0.05~0.10
10 2,900
11 2,600
12 2,400
13 2,200
1LINIRAREER, EELREERVEN 1.Although coolant is not required, please take adequate measurement against
2.CFRP #RAIENSHERE AN TR NREME AR, ENTERSHRINTBIEE dust (use a vacuum system).
BRERBIIEISH 2The machinability of CFRP varies based on resin type, resin content and
3. INTIEMRES, EEBEMEEIRIEE clamping method. For thin laminates, reduce feed rate near hole penetration
4. FRAERAEMTIEIET, TIEEERTLUREZE200m/min according to the above recommended cutting conditions.

3.Reduce cutting speed accordingly when machining thick laminates.
4.Cutting speed up to 200m/min is possible when drilling with approved

coolant fluid.



77800
Special Drilling Tools - Made Upon Request

7NRRIREHRAGR [T 5k

Threaded Hex Shank Adapter Dirill

ORI =S

NAS 937 Jobbers Length Double Margin Drill

BEF N Tk / AT
e

7NFIRRMERR 3]

Threaded Hex Shank Reamer

PCDJE1=7JfLIN T8

PCD Brazed Countersink




*
*

ENIEIRERZEETET]

Diamond Coated Fine Nicked Router

DIA-BNC

Type 1 Type 2
Non End Bur End _
J Cutting 5 _Ix
ﬁ Type 3 Type 4
D D :
End Mill Drill Point
Cut
CARBIDE m
FIT
B :mm Unit:mm
1wz &7
ERE 2 2K Ds TE End Cutting Teeth BEHE 7
EDP No. Designation oy L oy =K  |No.offlutes| ESid) Helix Stock
inch inch mm z Type
3.175-2Z 1/8 3.175 10 60 1/8 3.175 6 2 3 O
8809001 4 - 4 12 62 — 4 6 2 3 O
8809002 6 - 6 18 68 - 6 8 5 2 O
6.35-2Z 1/4 6.35 19 69 1/4 6.35 8 2 3 ]
6.35-7Z 1/4 6.35 19 69 1/4 6.35 8 7 2 ]
8809003 8 = 8 24 74 - 8 10 7 2 A O
9.525-27 3/8 9.525 28 78 3/8 9.525 12 2 3 Right ]
9.525-7Z 3/8 9.525 28 78 3/8 9.525 12 7 2 O
8809004 10 - 10 30 80 - 10 12 7 2 O
8809005 12 - 12 36 86 - 12 14 7 2 @)
12.7-2Z 1/2 127 38 88 1/2 12.7 14 2 3 0
12.7-7Z 1/2 |12.7 38 88 1/2 12.7 14 7 2 ]
8809012 6-L - 6 18 88 - 6 10 - 1 pisl O
8809013 8-L = 8 24 94 - 8 14 = 1 Left O
FRICHSBEIESEPT - See p.7 for explanation of icons. O = EEER O = Standard stock item
HIHISEEES%EP30 - See p.30 for cutting condition. O=4EREEEER = Stocked by specific distributors. Contact us for price & availability.




AN ENIGREAFHZ %]

Diamond Coated 4FL Compression Router

DIA-HBC4

a
S,
) R =——= "
"z R |
N Lz(:Dc)
£
L
CARBIDE SHRINK| [\S N
FIT] 30°
Bf7:mm Unit:mm
e ]
RS e K | 2K 0 | | o | EE
EDP No. Designation =K 2 L Eoy g =K No. of Flutes Teethg Helix Stock
mm inch mm 7

10 60 1/8 3.175 O

4 — 4 12 62 - 4 ]

8809022 6 - 6 15 65 - 6 O

6 — 6 18 68 - 6 ]

6.35 1/4 6.35 19 69 1/4 6.35 U]

8809023 8 — 8 20 70 - 8 4 4 it =l O

8 — 8 24 74 - 8 Left - Right |

9.525 3/8 9.525 28 78 3/8 9.525 [l

8809024 10 - 10 25 75 - 10 O

10 — 10 30 80 - 10 ]

12 - 12 36 86 - 12 ]

12.7 1/2 12.7 38 88 1/2 12.7 ]
FRICHIIRBEIES %P7 - See p.7 for explanation of icons. O= tnEREESR O = Standard stock item
HIHIEMESEP30 - See p30for cutting condition. O=4EREEERER = Stocked by specific distributors. Contact us for price & availability.




ENIEIRE60° ASFRHET]

Diamond Coated 60 Degree Helix Compression Router

DIA-HBC60
[ A P TEmmmE——— 17

L2(=DcX0.75)

2
L
CARBIDE S
FIT A 60
B :mm Unit:mm
T 7]
) & Kk | &K 05 | d | e | e
EDP No. Designation v oK 2 L Y K No. of Flutes Teethg Helix Stock
inch mm inch mm z
8809191 6 - 6 18 68 - 6 — O
8809193 8 = 8 24 74 - 8 2 2 O
Left - Right
8809195 10 - 10 30 80 - 10 O
FRCHOBEIES E P.7 - See p.7 for explanation of icons. O =trfEEER O = Standard stock item

AIHIEHESEP30 - See p.30for cutting condition.

RSN RERENTET]

Diamond Coated Coarse Nicked Router

DIA-CNC

L
CARBIDE SHRINK]
FIT
Bf7:mm  Unit:mm
z [
BES 2 K | 2K 0s e | | e | g
EDP No. Designation it =¥ 2 L Eo = No. of Flutes Teethg Helix Stock
inch mm inch mm Z
10 60 1/8 3.175 4 ]
4 = 4 12 62 = 4 4 ]
6 - 6 18 68 - 6 6 ]
6.35 1/4 6.35 19 69 1/4 6.35 6 = [l
8 - 8 24 74 - 8 6 2 Riaht ]
ig
9.525 3/8 9.525 28 78 3/8 9.525 6 Ol
10 - 10 30 80 - 10 6 O
12 — 12 36 86 - 12 8 ]
12.7 1/2 12.7 38 88 1/2 12.7 8 ]
FRCHORBBESEPT - See p.7 for explanation of icons. O =%eREEEER [ =Stocked by specific distributors. Contact us for price & availability.

AHIZMFESEP30 - See p.30 for cutting condition.

® s



ENERERZXTIH%T] AR7IE

Diamond Coated, Diamond Cut Router with End Mill Cut

DIA-DCR
Non End Bur End R -
Cutting o — S [a]
R B p- -
Type 3 Type 4 h
A
D D L
CARBIDE End Mill  Drill Point
FIT Cut
BEf7:mm  Unit:mm
LS =70
ZFR THE LK Ds End Cutting Teeth =3
Designation Eoy K 2 L Eo K TIE E =il Stock
inch mm inch mm YA Type
8809061 3.175 1/8 3.175 1.1 38.1 1/8 3.175 2 3 O
3.175-BE 1/8 3.175 11.1 38.1 1/8 3.175 2 2 O]
8809062 6.35 1/4 6.35 19.1 50.8 1/4 6.35 2 3 O
6.35-BE 1/4 6.35 19.1 50.8 1/4 6.35 7 2 |
9.525 3/8 9.525 254 63.5 3/8 9.525 2 3 |
9.525-BE 3/8 9.525 254 63.5 3/8 9.525 7 2 L]
12.7 1/2 12.7 254 76.2 1/2 12.7 2 3 O
-TRCHIGBAIESEPT - See p.7 for explanation of icons. O = IREEER O = Standard stock item
IBISMES%E P30 - See p30 for cutting condition. O=%eREEEER [ =Stocked by specific distributors. Contact us for price & availability.

ENIARER XI5 AlER/IE

Diamond Coated, Diamond Cut Router with No End Cut

DIA-DCR-N

Non End Bur End JR—
: Cutting 8 4
N =S
m g J Type 3 Type 4 Syi
DD
L
CARBIDE m Engul\tllill Drill Point
Bf7:mm  Unit:mm
LS 7]
BRE 2R yj-t/( éﬁ Ds End Cutting Teeth }ﬁ?
EDP No. Designation =% 2 L e =% T ESid) Stock
mm inch mm pA Type
3.175 1/8 3.175 11 38.1 1/8 3.175 U]
6.35 1/4 6.35 19 50.8 1/4 6.35 1 Ol
9.525 3/8 9.525 25 63.5 3/8 9.525 L]
12.7 1/2 12.7 25 76.2 1/2 12.7 L]
FRICHIBBAESEPT - See p.7 for explanation of icons. O=%eREETER [ =Stocked by specific distributors. Contact us for price & availability.
HIHIFHES%EP30 - See p.30 for cutting condition.

8




ERIERERZXTIH%T] wEETIE

Diamond Coated, Diamond Cut Router with End Mill Cut

Type 1 Type 2
DIA-DCE @ %

Non End Bur End

ﬁ J Cutting

; m Type 3 Type 4 e
CARBIDE m End Wil DrilPo :
n I rn oint
FIT Cut

Dc
¢Ds

3

B :mm Unit:mm

L 2]
E=t=t 20 T LK Ds End Cutting Teeth =3
EDP No. Designation st =K [) L st =3¢ T s Stock
inch mm inch mm z Type
8 45 - 4 2 3 ]
10 45 - 4 2 3 L]
10 60 - 6 2 3 U]
12 60 - 6 2 3 L]
16 60 - 6 2 3 U]
16 60 = 6 2 3 ]
19 60 - 6 2 3 L]
6 19 60 - 6 2 3 ]
8809201 6 -BE - 6 19 60 - 6 7 2 O
7 -2Z = 7 22 65 - 8 2 3 1
8 -27 - 8 26 70 - 8 2 3 ]
8809203 8 -BE - 8 26 70 - 8 7 2 O
9 -27 - 9 26 75 - 10 2 3 ]
10 -2Z - 10 32 80 - 10 2 3 ]
8809205 10 -BE - 10 32 80 - 10 7 2 O
12 -2Z — 12 38 90 - 12 2 3 I
12 -BE - 12 36 920 - 12 7 2 ]
FRICHIRBEESEPT - See p7 for explanation of icons. O= trfEfEER O = Standard stock item
ANBIEMHESEP30 - Seep.30for cutting condition. O=%EREEEER = Stocked by specific distributors. Contact us for price & availability.



ENERERZXTIH%T] AR7IE

Diamond Coated, Diamond Cut Router with No End Cut

DIA-DCE-N A &

Non End Bur End

\ Cutting 8 b A
E _J =S N <
Type 3 Type 4 —
QO
L
End Mill Drill Point
Cut
BEf7:mm  Unit:mm
2 &=7J
c THE 2K Ds End Cutting Teeth 7
Designation ok ) L Eoy K T ESid) Stock
inch mm inch mm z Type
8 45 - 4 O
10 45 - 4 O]
3 - 3 10 60 - 6 ]
3.5 = 3.5 12 60 - 6 O]
4 - 4 16 60 - 6 |
4.5 - 4.5 16 60 - 6 |
5 - 5 19 60 - 6 - 1 |
6 - 6 19 60 - 6 O
7 - 7 22 65 - 8 |
8 - 8 26 70 - 8 O
9 - 9 26 75 - 10 |
10 - 10 32 80 - 10 O
12 - 12 38 90 - 12 |
FRICHISBIIESEP7 - See p.7 for explanation of icons. O=4EREEEER = Stocked by specific distributors. Contact us for price & availability.

AIBIEHESEP30 - See p.30for cutting condition.




ERIERERXTIHET] Rk

Diamond Coated, Diamond Cut Router with Drill Point

DIA-DCE-D 7~ &

Non End Bur End

Cutting o o
[T}
[a)
Type 3 Type 4

& D —
CAHBIDE m End Mill Drill Point -
FIT cut

¢Ds

B :mm Unit:mm

1wz &7
BRE ZFR THE LK Ds End Cutting Teeth Az
EDP No. Designation st =K [) L st =3¢ T A Stock
inch mm inch mm z Type
8 45 - 4 L]
10 45 - 4 L]
3 - 3 10 60 - 6 U]
3.5 = 3.5 12 60 - 6 L]
4 - 4 16 60 - 6 U]
4.5 - 4.5 16 60 - 6 ]
5 - 5 19 60 - 6 2 4 L]
6 - 6 19 60 - 6 ]
7 - 7 22 65 - 8 [l
8 - 8 26 70 - 8 1
9 - 9 26 75 - 10 ]
10 = 10 32 80 - 10 I
12 - 12 38 920 - 12 U]
FRICHIBBAIES%E P7 - See p.7 for explanation of icons. O=#EREEEER 0= Stocked by specific distributors. Contact us for price & availability.

AIHIEHESEP30 - See p.30for cutting condition.



SNIGREAEINTHEET]

Diamond Coated Roughing Router

DIA-REC
S 8

SSSNRRSSNS=

4 -
o]

¢Ds

EmE B
FIT C=Corner Chamfer
BEf7:mm  Unit:mm
2 7]
mes | en W | e | om0 e | wm
EDP No. Designation S sk 2 L e K No. of Flutes Teeth Helix Stock
mm inch mm z

3.175-3F 1/8 3.175 10 60 1/8 3.175 3 3 Il

4-3F = 4 12 62 = 4 L]

8809161 6-4F - 6 18 68 - 6 O

6.35-4F 1/4 6.35 19 69 1/4 6.35 4 4 L]

8-4F - 8 24 74 — 8 U]

8809163 8-6F = 8 24 74 = 8 6 6 Rig;JEht O

9.525-4F 3/8 9.525 28 78 3/8 9.525 U]

10-4F = 10 30 80 = 10 4 4 O]

8809165 10-6F - 10 30 80 - 10 6 6 O

12-4F - 12 36 86 - 12 4 4 O]

12.7-4F 1/2 |12.7 38 88 1/2 12.7 L]

6-L = 6 18 80 = 6 L]

8-L - 8 24 920 - 8 4 _ yid O]

10-L = 10 30 100 = 10 Left O

12-L - 12 36 110 — 12 U]
FRICHISEBRIESEPT - See p.7 for explanation of icons. O = IEEESR O = Standard stock item
HIHISRAFRSEP30 - See p.30 for cutting condition. O=%EREEEESR [ = Stocked by specific distributors. Contact us for price & availability.




TRAREERE R A

Diamond Coated General Purpose Router with Corner Radius

DIA-MRC

¢Ds

3 I

u R J
mhE
FIT

B :mm Unit:mm

L 7]
ﬁu‘:'u% =R - VNS S = T ol g 12 Bz
EDP No. es 0 v =% 2 L Y =% No. of Flutes Tesidh Helix Stock
inch mm inch mm z
3.175XR0.4 1/8 3.175 10 60 1/8 3.175 L]
4 XR0.4 = 4 12 62 - 4 L]
4 XR0.7 - 4 12 62 - 4 U]
6 XR0.4 = 6 18 68 - 6 L]
6 XR0.7 - 6 18 68 - 6 U]
6 XR1 = 6 18 68 - 6 ]
6.35 XR0.4 1/4 6.35 19 69 1/4 6.35 U]
6.35 XR0.7 1/4 6.35 19 69 1/4 6.35 ]
6.35 XR1 1/4 6.35 19 69 1/4 6.35 ]
8 XR0.4 = 8 24 74 - 8 O]
8 XR0.7 - 8 24 74 - 8 ]
8 XR1 = 8 24 74 - 8 4 4 bl ]
9.525XR0.4 3/8 9.525 28 78 3/8 9.525 Right ]
9.525XR0.7 3/8 9.525 28 78 3/8 9.525 ]
9.525XR1 3/8 9.525 28 78 3/8 9.525 ]
10 XR0.4 - 10 30 80 - 10 I
10  XRo0.7 - 10 30 80 - 10 ]
10 XR1 — 10 30 80 - 10 O
12 XR0.4 - 12 36 86 - 12 L]
12 XR0.7 = 12 36 86 - 12 L]
12 XR1 - 12 36 86 - 12 U]
12.7 XR0.4 1/2 12.7 38 88 1/2 12.7 L]
12.7 XR0.7 1/2 12.7 38 88 1/2 12.7 L]
12.7 XR1 1/2 12.7 38 88 1/2 12.7 O
FFICHIRBBESEPT - See p.7 for explanation of icons. O =%eREEEER [ =Stocked by specific distributors. Contact us for price & availability.

YIHIEHESE P30 - See p.30 for cutting condition.



SNIGIRE/ BRI BT

Diamond Coated Low Helix Single Flute Router

DIA-COE

_ P S S
2

CARBIDE m L
FIT

BEf7:mm  Unit:mm

= [&&7]
HEe =33 v oE |, | EE | OEE
EDP No. < = L Ep K No. of Flutes Teethg Helix Stock
inch mm Z
2 — 2 8 45 - 4 L]
2.5 — 2.5 10 45 - 4 L]
3 - 3 10 60 - 6 L]
3.5 — 3.5 12 60 - 6 L]
4 - 4 16 60 - 6 ]
4.5 — 4.5 16 60 — 6 & ]
5 - 5 19 60 — 6 1 1 ]
Right
6 — 6 19 60 — 6 O
7 - 7 22 65 — 8 ]
8 — 8 26 70 — 8 O
9 - 9 26 75 — 10 ]
10 — 10 32 80 — 10 ]
12 - 12 38 90 - 12 ]
FRICHIRBAIESSE P7 - See p.7 for explanation of icons. O=%5eEBEEER [ = Stocked by specific distributors. Contact us for price & availability.

AIHIEHIESEP30 - See p.30for cutting condition.




ERGRESTIFBINILEET]

Diamond Coated Finishing Router

DIA-MFC

P
w

L
B :mm Unit:mm
e 7]
RS =R - VIS 2K = T ol g 12 Bz
EDP No. es 0 v =% 2 L Y =% No. of Flutes Tesidh Helix Stock
inch mm inch mm z

10 60 1/8 3.175 6 L]

12 62 - 4 6 L]

18 68 - 6 8 U]

19 69 1/4 6.35 8 L]

24 74 - 8 10 RigEht U]

28 78 3/8 9.525 12 ]

30 80 - 10 12 U]

36 86 - 12 14 ]

12.7-R 1/2 12.7 38 88 1/2 12.7 14 ]

3.175-L 1/8 3.175 10 75 1/8 3.175 6 - O

4-L - 4 12 75 - 4 6 L]

8809171 6-L - 6 18 80 - 6 8 O

6.35-L 1/4 6.35 19 80 1/4 6.35 8 ]

8809173 8-L - 8 24 90 - 8 10 L7eI_ft O

9.525-L 3/8 9.525 28 100 3/8 9.525 12 O

8809175 10-L - 10 30 100 - 10 12 O

12-L - 12 36 110 - 12 14 O

12.7-L 1/2 12.7 38 110 1/2 12.7 14 O]
FRCHOIRBBIESEPT - See p.7 for explanation of icons. O=#rfEfEER O = Standard stock item
WIHIRMESE P30 - See p30 for cutting condition. O =treREBEEER  [J=Stocked by specific distributors. Contact us for price & availability.



SRIGRERNIELA TR/IE

Diamond Coated, Diamond Cut Router for Trimming Laminates

DIA-TRE A &

Non End Bur End

B g Cuting -]
B
- " Type 3 Type 4 P)

CARBIDE m End Mill  Drill Point
FIT Cut

BEf7:mm  Unit:mm

2 [&=7]

2R THE 2K Ds End Cutting Teeth Ptz

Designation Y g 2 L v K T el Stock
inch mm inch mm z Type

1.5 - 1.5 3 45 - 4 ]

1.8 = 1.8 3.6 45 — 4 ]

2 - 2 4 45 - 4 - 1 U

25 = 2.5 5 45 — 4 ]

3 - 3 6 45 — 4 O

FRIDHSRBBESEPT - See p7 for explanation of icons. O =4%eREEEER = Stocked by specific distributors. Contact us for price & availability.

TIHIEZHESEP30 - See p.30 for cutting condition.

SNIEREEDA FahkR7)UE

Diamond Coated, Diamond Cut Router with Drill Point for Timming Laminates

Non End Bur End

Cutting =
— )
Ao Type 3 Typed
CARBIDE SHRINK] End Mill  Drill Point
FIT Cut

el

BEf7:mm Unit:mm

2 1= [&=7]
HRe gﬁ( IH:Q 2K Ds End Cutting Teeth }Q?
EDP No. Designation o =% 2 L ES) =3¢ T E-Sid] Stock
inch mm inch mm z Type

1.5 - 1.5 3 45 - 4 L]

1.8 - 1.8 3.6 45 = 4 L]

2 - 2 4 45 - 4 2 4 ]

25 - 25 5 45 = 4 [l

3 - 3 6 45 - 4 ]

FRCHORBIESEPT - See p.7 for explanation of icons. O=%FREEEER = Stocked by specific distributors. Contact us for price & availability.

IHISHIES%EP30 - See p.30 for cutting condition.

posid ®



ERIERERZXTIH5T]

Diamond Cut Router

DCR @ %

Non End Bur End

Cutting 1
_) ‘
T Type 3 Type 4 —

@ D E
L
CARBIDE Eli?? Engul\t/lill Drill Point

¢Dc

¢$Ds

B :mm Unit:mm

e [&&7]
BRE 2 T 2K Ds End Cutting Teeth =3
EDP No. Designation e =K e L Y =% T ESidll Stock
inch mm inch mm z Type

3.175-BE 1/8 3.175 11.1 38.1 1/8 3.175 2 O

6.35 -BE 1/4 6.35 19.1 50.8 1/4 6.35 7 2 O]

9.525-BE 3/8 9.525 254 63.5 3/8 9.525 7 O

FRICHOBBIES®EPT - See p.7 for explanation of icons. O =4eREEEER [ = Stocked by specific distributors. Contact us for price & availability.

HIHIZHESEP30 - See p.30 for cutting condition.

ENIERER XTI

Diamond Cut Router

D C E -~ o~
b T, — —— NonEnd  BurEnd ol
E- ? Cutting % \
Type 3 Type 4 ‘

L
CARBIDE % @
FIT End Ml Drill Point

¢Ds

Bf7:mm Unit:mm

] LES 7]
BRE ZFR A o Ds End Cutting Teeth Betz
EDP No. Designation < =¥ ‘lngg L v =¥ T ESid) Stock
mm inch mm z Type
8809211 6-BE - 6 19 60 - 6 O
8809213 8-BE - 8 26 70 - 8 7 5 O
8809215 10-BE - 10 32 80 — 10 O
12-BE - 12 36 90 - 12 |
HRICHIBAIESE P7 - See p.7 for explanation of icons. O= tRfEfEER O = Standard stock item
IHIRAESEP30 - See p30for cutting condition. O =45EREEERER [ =Stocked by specific distributors. Contact us for price & availability.

s



60° MR hERT I HI%E7]

HBC60

o i
4

TATST B T
h&‘ W g‘%\‘L ._I ;Lz(#Dcxo.75)
2
CARBIDE L
FIT] 60°

BEf7:mm  Unit:mm

Rz JE7]
& e | 2K Ds | | agE |
Designation =K 2 L e K No. of Flutes Teethg Helix Stock
mm inch mm 7
8809181 6 - 6 18 68 - 6 O
8809183 8 = 8 24 74 - 8 5 5 kG O
8809185 10 - 10 30 80 - 10 Left - Right O
8809187 12 - 12 36 86 - 12 O
FRCHIIRBBIESE P - See p.7 for explanation of icons. O = TR O = Standard stock item
AJEIZMHFESE P30 - See p.30 for cutting condition.

tﬂ‘ﬁﬂ%ﬁ:g)ﬁﬁ Cutting Conditions

M2

Drill Dia.

LRI
Cutting Speed
(m/min)

R
Speed
(min™)

BHEER
Feed Rate
(mm/rev)

- 1.5 40~200 25,000 0.07~0.28
= 2 19,000 0.07~0.28
- 3 15,000 0.13~0.32
1/8 3175 807200 14,000 0.13~0.32
- 4 12,000 0.17~0.35
- 5 9,600 0.17~0.35
- 6 8,000 0.22~0.44
1/4 6.35 7,500 0.22~0.44
- 8 100~200 6,000 0.26~0.50
3/8 9.525 5,000 0.27~0.55
- 10 4,800 0.27~0.55
- 12 4,000 0.44~0.86
1/2 12.7 3,800 0.44~0.88
1. CFRPEUTIHIMSHIASHMRINESE, RIRE  1.Machinability of CFRP will change by the character of resin and ﬁgﬁﬁgﬁg Adjustment

BREERAFM, LRRASE, BELE
2. A EMIFMHERTERER 1DEA THRERX
BRI T

a percentage of content, also large influence by the way of part
holding. Please refer above conditions to adjust feed rate.

2.The above cutting conditions are based on a workpiece
thickness of 1D under a rigid fixture setup.

NI HIEE

Material Thickness

EREEE

Feed Adjustment

3ERMEBTREINIR, HFERMSE. 3.Although coolant is not required, please take adequate =0.25Dc X 80%
ATEFERESMEAFE, DEIERETIES  measurement against dust (use a vacuum system).
20-50%, 4.Please use up cutting for finishing. 0.25Dc ~ 0.5Dc X 120%
5. A FIE M AT B LE R ETETSRAOSZIE BIA0%  5.Cutting speed can be increased by 20 to 50% when milling with 0.5Dc ~ 1Dc X 100%
ENETE L. proper cutting fluids.
6.AREMIMEINERE. IARURERFSENARRE, 6.Chattering may occur depending on workpiece thickness, 1Dc ~ 2Dc X 80%
AR REIR, IRINRLER, BETEERHL.  shape and clamping method. Adjust cutting speed and feed - o
accordingly when chattering occurs. 2Dc ~ 3Dc X 50%

8




R ENIGhRk

Electroplated Diamond Dirills For Ceramics

ED-DS

L
B :mm Unit:mm
s y . e . BEKE | g
RS m | &K Ds #e | @mE | e | mm | EE
EDP No. it °z ) L #F =3 en d Electroplating Grit Size Stock
inch inch mm
8599720 - 2 7 39 - 3 8.5 1.6 8.5 O
8599725 — 25 9 41 - 3 10.5 2.1 10.5 O
8599730 - 3 11 43 - 3 125 26 125 O
8599735 - 3.5 15 47 - 4 16.5 3.1 10 O
8599740 - 4 17 49 - 4 18.5 3.6 10 O
8599745 - 4.5 19 63 - 6 21 4.1 10 O
.1910 4.851 21 65 1910 4.851 23 4.45 10 Ul
8599750 - 5 21 65 - 6 23 4.6 10 O
8599755 - 55 23 67 - 6 25 5.1 10 O
8599760 - 6 25 69 - 6 274 5.6 10 O
1/4 6.35 28 72 1/4 6.35 30 5.95 10 ]
8599765 - 6.5 28 72 - 8 30 6.1 10 O
8599770 - 7 28 72 - 8 30 6.6 10 100 O
8599775 - 7.5 31 75 - 8 33 7.1 10 O
8599780 - 8 34 78 - 8 36.4 7.6 10 O
8599785 - 8.5 34 84 - 10 36 8.1 10 O
8599790 - 9 37 87 - 10 39 8.6 10 O
8599795 - 9.5 37 87 - 10 39 9.1 10 O
3/8 9.525 40 90 3/8 9.525 42 9.13 10 O
8599800 — 10 40 90 - 10 424 9.6 10 O
8599805 - 10.5 40 97 - 12 42 10.1 10 O
8599810 - 11 40 97 - 12 42 10.6 10 O
8599815 - 115 44 101 - 12 46 1.1 10 O
8599820 - 12 44 101 - 12 46.4 11.6 10 O
8599825 - 12.5 48 105 - 12 51 12.1 10 O
8599830 - 13 48 105 - 12 51 12.6 10 O
FRCHOBBEIESE P7 - See p.7 for explanation of icons. O=tnfEEER O = Standard stock item

O=%EREBEEER [ =Stocked by specific distributors. Contact us for price & availability.

s



tJJﬁU%{*FE}Eﬁ Cutting Conditions

YIENERE R AR
Cutting Speed Speed Feed Rate
=K mm (m/min) (min™) (mm/rev)
- 2 12,000 0.001 ~0.005
- 4 6,000 0.001 ~0.005
.1910 4.851 4,900 0.001 ~0.005
- 6 4,000 0.0014 ~ 0.007
1/4 6.35 3,800 0.0014 ~ 0.007
/ 50~200
- 8 3,000 0.0019 ~ 0.009
3/8 9.525 2,500 0.0021 ~ 0.01
- 10 2,400 0.0023 ~0.012
- 12 2,000 0.0025 ~0.012
- 13 1,800 0.0027 ~ 0.013
-HINTHIG0 CF/CF SEMBMMEZ KM EIR, BHHERIREANRPIRNE. R - Adjust feed rate to the lowest recommended cutting condition as indicated
TERELEHIET, BERMIEREHEE. above when machining brittle materials such as CF, CF composites and

ceramics. Further reduce the feed rate and depth of cut if chipping occurs.
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FEEENIGHtT]

Electroplated Diamond Router

ED-EM

L
Bf7:mm Unit:mm
e
Bms B VLS 2K 1N be HIEE jLZE2
EDP No. Designation st = ) L 2n et = Grit Size Stock
inch mm inch mm
10 55 11 1/8 3.175 O
4 — 4 12 57 13 - 4 ]
8809042 6 - 6 18 63 19 - 6 O
6.35 1/4 6.35 19 64 20 1/4 6.35 ]
8809043 8 - 8 25 70 26 - 8 #60 O
9.525 3/8 9.525 28 73 29 3/8 9.525 L]
8809044 10 - 10 30 75 31 - 10 O
12 - 12 36 81 37 - 12 L]
12.7 1/2 12.7 38 83 39 1/2 12.7 O
FRICHIRBBIBESEPT - See p.7 for explanation of icons. O = FREER O = Standard stock item

O=%eREBEEER [ =Stocked by specific distributors. Contact us for price & availability.

ISR MESR cutting Conditions  4ZAEIRE TEE#10%(0.1D) B When ae (width of cut) is 10% of tool dia.

InTARd
W erial
IME TR AR
Drill Dia. IRIEE Ese
Cutting Speed Feed Rate
I~ inch =K mm (m/min) (mm/rev)
1/8 3.175 20,000 0.003~0.012
= 4 20,000 0.005~0.015
- 6 13,000 0.005~0.025
1/4 6.35 13,000 0.005~0.032
— 8 200~300 10,000 0.005~0.035
3/8 9.525 8,500 0.005~0.04
- 10 8,000 0.005~0.04
= 12 7,000 0.005~0.045
1/2 12.7 6,500 0.005~0.045
1. HERERKE, BRATHELEE. ARAFRE 1.Reduce feed rate according to the chart on the right as the width RTINS
I TRESEEATHHAR. of cut increases (D stands for tool diameter). B IFNEEL

Width of Cut

(ae)

2. 34N THIEN CF/CFEAMRITIMEZ XM 2.Adjust feed rate to the lowest recommended cutting condition
B, BEHEBRENRPNENE, NEJT]  asindicated above when machining brittle materials such as CF,

BEaiaEMEET], EE/IMIEREMREE. CF composites and ceramics. Further reduce the feed rate and 0.1XDc —
3. AFBVEIMA, B RIBMIFH LR (B L depth of cut if chipping occurs. =
181, 3.Although coolant is not required, please take adequate 0.2XDc —-30%
measurement against dust (use a vacuum system). 0.5XDc -60%
1 XDc -80%

s



FRENIGHtT]

Electroplated Diamond End Mill

ED-EB

L
BEf7:mm Unit:mm
=
BES BIR 2K < FiES Ds R 7
EDP No. Designation it v L 2n d> ot =3¢ Grit Size Stock
inch inch mm
RO.5 - 1 1 45 3 0.62 - 4 O
R1 — 2 2 45 6 1.62 - 4 I
R1.5 - 3 3 45 9 2.62 - 4 O
R2 = 4 4 50 12 3.62 - 4 #100 ]
R3 - 6 6 60 18 5.62 - 6 UJ
R4 = 8 8 70 24 7.62 - 8 L]
R5 - 10 10 80 30 9.62 - 10 O
HRCHGRBIBSEPT - Seep7 forexplanation of icons. O=%FREEEER [ =Stocked by specific distributors. Contact us for price & availability.

tﬂﬁﬂ%{#g}ﬁ% Cutting Conditions 3HEIEIRERA 0. ImmAT Maximum ap (depth of cut) of 0.Tmm

PIEIERE =90 BHEE
Cutting Speed Speed Feed Rate
%ﬁk mm (m/min) (min™) (mm/rev)
- RO.5 20,000 0.0024~0.008
= R1 20,000 0.0024~0.008
- R1.5 20,000 0.0024~0.0096
= R2 200~300 20,000 0.004 ~0.012 EEE
o
- R3 13,000 0.004 ~0.02 3 b
SR
- R4 10,000 0.004 ~0.0256 S
- RS 8,000 0.004 ~0.032 ®
1. BHIRERAE, BATHEE, GRAFNANNIRESERTHNHESE, 1.Reduce feed rate according to the chart on the right as the width of cut increases (D
2. HINTHIN CF/CFEAMHTIME < KRR HIE, BSHERREARTHRNE, stands for tool diameter).
WMRTIENRLEHIMAET, BRIMIEREM#EE. 2.Adjust feed rate to the lowest recommended cutting condition as indicated above
3. ABREEER, E2BMITFNLBE (ETEL) B, when machining brittle materials such as CF, CF composites and ceramics. Further

reduce the feed rate and depth of cut if chipping occurs.
3.Although coolant is not required, please take adequate measurement against dust (use
avacuum system).



OSG Phoenix NIkt ]

Finishing Ball End Mill

PFB

®Dc,
@Ds

(o)

HIBUTIHA steel Shank #gf7:mm  Unit:mm
RS : BER | 2K Zﬁjwk T | R K MR e | BT
;K| o
7801400 PFB-R080SS08-5120 8 4 120 36 4.5 2 8 84 7 ®
7801401 PFB-R1005SS10-S130 10 5 130 45 4.5 2 10 85 9 ®
7801402 PFB-R120S512-5130 12 6 130 54 4.5 2 12 76 11 @
7801403 PFB-R1605S16-S140 16 8 140 64 4 2 16 76 14 ®
7801404 PFB-R2005520-5160 20 10 160 80 4 2 20 80 18 ® ©
7801405 PFB-R2505525-5160 25 125 160 75 3 2 25 85 22 @
7801406 PFB-R3005532-S170 30 15 170 90 3 2 32 80 27
7801407 PFB-R3205S32-S180 32 16 180 96 3 2 32 84 29 ®
O=tRfEfEER O = Standard stock item
ﬁ,ﬁaﬁuw *Eﬂ Carbide Shank, Short Type Birmm  Unit:mm
= Z BHER | 2K i TE | R | WK | R | sogysie 7
R L éﬁg? L/D z Ds 2s d2 Stock
7801429 | PFB-R060SS06-S80CS 6 3 80 15 25 2 6 65 54 ®
7801430 | PFB-R080SS08-S100CS 8 4 100 20 25 2 8 80 7 ®
7801431 | PFB-R100SS10-S100CS 10 5 100 25 25 2 10 75 9 ®
7801432 | PFB-R120SS12-S110CS 12 6 110 30 25 2 12 80 11 @
7801433 | PFB-R160SS16-S140CS 16 8 140 40 25 2 16 100 14 ® O
7801434 | PFB-R200SS20-S160CS 20 10 160 50 25 2 20 110 18 ®
7801435 | PFB-R250S525-S160CS 25 125 | 160 62.5 25 2 25 975 | 22 @
7801436 | PFB-R300SS32-S170CS 30 15 170 75 25 2 32 95 27
7801437 | PFB-R320S532-S180CS 32 16 180 80 25 2 32 100 29 ®

O= trfEERER O = Standard stock item

[ NEXT )2



N FROM

{ﬁlﬁgﬁﬂﬁs ‘l‘iﬁg Carbide Shank, Long Type B{Z:mm Unit:mm
e K 5
fEInn = Ha’é'?é @K 7]?51 e (7P ﬁ?é Body Size FEtF
R L éiﬁb‘?( L/D z Ds s da Stock
7801439 PFB-R060SS06-L100CS 6 3 100 30 2 6 70 54 @
7801440 PFB-R080SS08-L120CS 8 4 120 40 2 8 80 7 ®
7801441 PFB-R100SS10-L130CS 10 5 130 50 2 10 80 9 ®
7801442 PFB-R120SS12-L140CS 12 6 140 60 2 12 80 11 @
7801443 PFB-R160SS516-L160CS 16 8 160 72 4.5 2 16 88 14 ® O
7801444 PFB-R200SS20-L180CS 20 10 180 90 4.5 2 20 90 18 ®
7801445 PFB-R2505525-L200CS 25 12.5 200 100 2 25 100 22 @
7801446 PFB-R300SS32-L220CS 30 15 220 120 4 2 32 100 27
7801447 PFB-R320S5S532-L230CS 32 16 230 128 4 2 32 102 29 ®
O=trEEER O = Standard stock item
ﬁﬁﬁéﬁﬂﬁs iﬂ‘l‘iﬂ Carbide Shank, Extra Long Type fmm  Unit:mm
oo * B ’
=AA = ﬂzﬂﬁé %l'-/t 7]?51 Wé Wﬁx ﬁ?:lz: Body Size %
R L ,I(Jﬁb {ﬁ L/D z Ds 2s d2 Stock
7801419 PFB-R060SS06-LL120CS 6 3 120 42 7 2 6 78 5.4 ©)
7801420 PFB-R080SS08-LL140CS 8 4 140 56 7 2 8 84 7 ®
7801421 PFB-R100SS10-LL150CS 10 5 150 70 7 2 10 80 9 ®
7801422 PFB-R120S512-LL160CS 12 6 160 84 7 2 12 76 11 @
7801423 PFB-R1605516-LL200CS 16 8 200 96 6 2 16 104 14 ® O
7801424 PFB-R200S520-LL240CS 20 10 240 (120 6 2 20 120 18 ®
7801425 PFB-R2505525-LL260CS 25 12.5 260 |137.5 5.5 2 25 1225 | 22 @
7801426 PFB-R300S532-LL290CS 30 15 290 |[165 5.5 2 32 125 27
7801427 PFB-R3205532-LL300CS 32 16 300 (176 5.5 2 32 124 29 ®
O= txEER  O=Standard stock item
s g
&) S a
s 7 U
g2
PFB EQEEE‘: Screw Fit Type Bf7:mm  Unit:mm
S Z T | REEE | BYRT | FERT | 2K | WR | BER | sy | BE
Z Da Dg Spanner Size 2 da D Stock
7801490 PFB-R100SF6 10 2 6.5 6 7 26 9 9 ®
7801491 PFB-R120SF6 12 2 6.5 6 7 26 11 11 @ g.g
(]
7801492 PFB-R160SF8 16 2 8.5 8 10 32 14 14.5 ® o > i2
o
7801493 PFB-R200SF10 20 2 10.5 10 14 38 18 18 ® ‘T;JJ:E
7801494 PFB-R250SF12 25 2 125 12 17 38 22 23 @ T
7801495 PFB-R300SF16 30 2 17 16 22 43 27 28

O= trfEEER O = Standard stock item



OSG Phoenix NIkt ]

Finishing Ball End Mill

PFB 71 &

Inserts
| & I <
___%____ 8| & — ___%____ 8| & -
& - T e &
I I
T H N T H
D,—"f Inserts BEf:mm Unit:mm
= Bl 7] ﬁ;& DH‘RT_I' Insert Size L \ 17 \%ﬂ:x _
mi= f"'l%im*g 3}] ?fuggf?z R%JE t ,%fg %IEIIIHII?S? Grade of Coated Materials IET?
Specifications Eelges 9 Rsng? gﬁé ﬂzg'g?é Eg "%‘Jg Type pgody XC4505 Stock
£ Dc R T H
PFB060-D 6 3 2 5 7820018
— 220 2 @
PFB070-D 7 3.5 2 55 7820019
PFB080-D 8 4 24 7 ® 7820020
PFB100-D g 10 5 2.6 8.5 ® 7820021
PFB120-D | (2MEHR) 2 12 6 3 10 @ 7820022 O
PFB160-D | (iamondCoated) 180 | 16 8 4 12 1 ® 7820023
PFB200-D 20 10 5 15 ® 7820024
PFB250-D 25 12.5 6 18.5 @ 7820025
PFB300-D 30 15 7 225 7820026
31 Accessories O = InHEEER O = Standard stock item
oo ERRRY| ERRE = ERTARRYT
Applicable Recommended Applicable
Body Tightening Torque Body
7808124 | FS20652RB ® 0.8 N'm 7808203 T 6-D @
7808123 | FS25669RB ® 1T Nm 7808204 T 7-D ®
7808117 | FS30686RB ® 1.2 N'm @ 7808205 T 8D ®
m 7808118 |FS35610RB| @ 2 Nm (%& 7808207 | T10-D @
CI@E&%& 7808119 | FS40613RB ® 3 Nm vi)i?ﬁ 7808208 T15-D ®
amping Screw rencl
7808120 | FS50615RB ® 5 Nm 7808209 T20-D ®
7808121 | FS60620RB @ 5 Nm 7808212 T30-T ®,®
7808122 | FS80624RB ®,® 6 N-m RFIBERM. The wrenches are sold separately from the cutters.
tDﬁ“%{*E;E% Cutting Conditions
- o ST fz (mm/t)
PIHEE PINREEE p
! Ve i MR Dc
(m/min) ap (mm)
Cutting Speed Depth of Cut
$6,8 ®10, 12 ®16, 20 ®$25~32
CFRP 400 (300~500) 0.03Dc 0.11 0.3 0.17 0.2

-ERIEEREREAENNLE, ERENTREELEE

- The above cutting conditions are to be used as general guidelines. Adjustments may be necessary

depending on actual cutting conditions.

s



tﬂﬁﬂiﬁlﬁ&iﬁbﬂlﬁ& ((pDE) E;E% Chart of cutting depth and actual cutting diameter Bfy:mm Unit:mm

P Sﬁ?g:ﬁ(g) SEFRINTEYR (@ De) Actual cutting diameter
L 0.1 0.2 | 0.3 04 | 0.5 0.8 1 1.5 2 25 3 3.5 4 4.5 5
6 3 1.5 22 | 26 | 3 3.3 4.1
7 3.5 1.6 23 | 28 | 33 3.6 4.5
8 4 1.8 25 | 3 35 3.9 48
10 5 2 2.8 34 | 39 4.4 54 6 7.1
12 6 2.2 3.1 3.7 | 43 4.8 6 6.6 79| 89
16 8 2.5 3.6 | 43 5 5.6 7 7.7 9.3 | 106 [11.6
20 10 2.8 4 49 5.6 6.2 7.8 87 1105 |12 13.2 | 143 | 15.2
25 12,5 3.2 4.5 54 | 63 7 8.8 98 | 119 | 13.6 |15 16.2 | 173 | 183
30 15 35 49 | 6 6.9 7.7 9.7 | 10.8 | 13.1 | 15 166 | 18 193 | 204 | 214 | 224
32 16 3.6 5 6.2 7.1 79 |10 11.1 | 13,5 | 155 (172 | 18.7 | 20 21.2 | 222 | 2322

@LFRIN T B2 How to determine actual cutting diameter

De=2./apX (Dc-ap)

ﬁﬁﬂgi&!ﬁ%&%ﬁbﬂlﬂﬁﬁlﬁ Recommended pick feed and milling surface roughness BEfz:mm Unit:mm
6 7 8 10 12 16 20 25 30 32
0.4 0.45 0.5 0.6 0.7 0.8 1 1.2 1.3 1.4
0.007 0.007 0.008 0.009 0.01 0.01 0.012 0.014 0.014 0.015

ﬂiﬁiﬂgﬂﬂlﬁ*ﬂﬁrﬁ Theoretical milling surface roughness

| 6 o7 ¢8 @10 @12 @16 020 ¢25 ¢30 ¢32 [¢Dc]

0.02
0.018 / /| /
M0y o016 // / /|
L: / / /
T § o014 Y
= ¥H 2 oot2F-—=— =LA J‘f
I BE & 001 // Jflf
| E s y// A
Pf % 0.008 /// ‘7‘7, _
Pt m%] 0.006 / A 2
|h=05x (Dc- /D%PP)| 0.004 / = 5%
0.002 v = a=t
#I) Dc=20mm L= | T
Pf= 1mm 0 01 02 03 04 05 06 07 08 09 1 11 12 13 14 15
—h=0.0125mm .
J&énIE_UB? [mm]
Pick Feed

pocid e)
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Finishing Radius End Mill

PFR

(]
()
B g
g o
22 £s
L
4 | - & B
i#‘]ﬂﬁs Steel Shank B :mm  Unit:mm
i : ok L/D
7832000 PFR-R0805S08-5120 8 120 36 45 2 8 84 7.5 ®
7832001 PFR-R1005S10-5130 10 130 45 45 2 10 85 9.5 ®
7832002 PFR-R1205512-5130 12 130 54 4.5 2 12 76 11.5 @
7832003 PFR-R16055S16-5140 16 140 64 4 2 16 76 15.5 ®
7832004 PFR-R2005520-5160 20 160 80 4 2 20 80 19.5 ® ©
7832005 PFR-R2505525-5160 25 160 75 3 2 25 85 245 @
7832006 PFR-R3005532-S170 30 170 20 3 2 32 80 29.5
7832007 PFR-R3205S32-5180 32 180 96 3 2 32 84 31.5 ®
O=#rfEEER O = Standard stock item
ﬁﬁﬁéﬁﬂﬁs %Eﬁ‘é Carbide Shank, Short Type Bf:mm  Unit:mm
) o L/D
7832029 | PFR-R060SS06-S80CS 6 80 15 25 2 6 65 54 @
7832030 | PFR-R080SS08-S100CS 8 100 20 25 2 8 80 7.5 ®
7832031 | PFR-R100SS10-S100CS 10 100 25 25 2 10 75 9.5 ®
7832032 | PFR-R120SS12-S110CS 12 110 30 25 2 12 80 11.5 @
7832033 | PFR-R160SS16-S140CS 16 140 40 25 2 16 100 15.5 ® O
7832034 | PFR-R200SS20-S160CS 20 160 50 25 2 20 110 19.5 ®
7832035 | PFR-R250S525-S160CS 25 160 62.5 25 2 25 97.5 245 @
7832036 | PFR-R300SS32-S170CS 30 170 75 25 2 32 95 29.5
7832037 | PFR-R320SS532-S180CS 32 180 80 25 2 32 100 315 ®

O=tpfEERER O = Standard stock item

[ NEXT )2



N FROM

ﬁiﬁﬁﬁnw {:’:Eﬂ Carbide Shank, Long Type Bf7:mm Unit:mm
- B = L/D
7832039 | PFR-R060SS06-L100CS 6 100 30 2 6 70 54 @®
7832040 | PFR-R080SS08-L120CS 8 120 40 2 8 80 7.5 ®
7832041 | PFR-R100SS10-L130CS 10 130 50 2 10 80 9.5 ®
7832042 | PFR-R120SS12-L140CS 12 140 60 2 12 80 11.5 @
7832043 | PFR-R160SS16-L160CS 16 160 72 4.5 2 16 88 15.5 ® O
7832044 | PFR-R200SS20-L180CS 20 180 90 4.5 2 20 90 19.5 ®
7832045 | PFR-R250S525-L200CS 25 200 100 2 25 100 245 @
7832046 | PFR-R300SS32-L220CS 30 220 120 4 2 32 100 29.5
7832047 | PFR-R320SS32-L230CS 32 230 128 4 2 32 102 315 ®
O= tnfEfEER O = Standard stock item
ﬁﬁﬁéﬁﬂﬁs iﬂ‘l‘iﬂ Carbide Shank, Extra Long Type fmm  Unit:mm
: : s L/D
7832019 | PFR-R060SS06-LL120CS 6 120 42 7 2 6 78 54 ®
7832020 | PFR-R080SS08-LL140CS 8 140 56 7 2 8 84 7.5 ®
7832021 | PFR-R100SS10-LL150CS 10 150 70 7 2 10 80 9.5 ®
7832022 | PFR-R120SS12-LL160CS 12 160 84 7 2 12 76 11.5 @
7832023 | PFR-R160SS16-LL200CS 16 200 96 6 2 16 104 155 ® O
7832024 | PFR-R200SS20-LL240CS 20 240 120 6 2 20 120 19.5 ®
7832025 | PFR-R250S525-LL260CS 25 260 137.5 55 2 25 122.5 245 @
7832026 | PFR-R300SS32-LL290CS 30 290 165 5.5 2 32 125 29.5
7832027 | PFR-R320SS32-LL300CS 32 300 175 55 2 32 125 315 ®

O = trfEERER O = Standard stock item

a

PFR Eﬁﬁgﬂ Screw Fit Type B :mm  Unit:mm
T Z T |gTEe weRT | BERY ) ok | @R | BEE | . | BF
z Da Dg psaigge’ I o D Stock
7832090 PFR-R100SF6 10 2 6.5 6 7 26 9 9 ®
7832091 PFR-R120SF6 12 2 6.5 6 7 26 1" 1 @ g g
7832092 PFR-R160SF8 16 2 8.5 8 10 32 15 14.5 ® E_ﬁ[
7832093 PFR-R200SF10 20 2 10.5 10 14 38 19 18 ® O ‘T;E
7832094 PFR-R250SF12 25 2 12.5 12 17 38 24 23 @ L
7832095 PFR-R300SF16 30 2 17 16 22 43 29 28
7832096 PFR-R320SF16 32 2 17 16 22 43 31 28 ®

O= toEEEER O = Standard stock item



OSG Phoenix fs0 T EsN&EET]

Finishing Radius End Mill

PFRJJK

Inserts

Emﬂﬁ(PFR-D) Inserts Bf:mm Unit:mm
s FERaE | MR TIRRS e BRIE |
Specifications No. of Cutting Edges HMR Bz EINEDARSS EJi BE A Stock
Dc R ap T H
PFRO60R03-D 6 0.3 O
PFRO60R05-D 6 0.5 2 2 5 @ O
PFRO60R10-D 6 1 O
PFRO80R03-D 8 0.3 O
PFRO8ORO05-D 8 0.5 O
2.7 24 7 ®
PFRO8OR10-D 8 1 O
PFRO80R20-D 8 2 b
PFR100R03-D 10 0.3 O
PFR100R05-D 10 0.5 O
33 2.6 8.5 ®

PFR100R10-D 10 1 O
PFR100R20-D 10 2 *
PFR120R03-D 12 0.3 O
PFR120R05-D 12 0.5 O
PFR120R10-D 12 1 4 3 10 @ O
PFR120R20D | EWEAR 2 12 2 ¢
PFR120R30-D 12 3 bS
PFR160R03-D 16 0.3 O
PFR160R05-D 16 0.5 O
PFR160R10-D 16 1 5.3 4 12 ® O
PFR160R20-D 16 2 b
PFR160R30-D 16 3 bS
PFR200R03-D 20 0.3 O
PFR200R05-D 20 0.5 O
PFR200R10-D 20 1 6.7 5 15 ® O
PFR200R20-D 20 2 *
PFR200R30-D 20 3 *
PFR250R10-D 25 1 8.3 6 18.5 @ *
PFR300R10-D 30 1 10 7 225 S
PFR320R10-D 32 1 10.3 7 235 ® P

O= tfEfEER O = Standard stock item

¥ = REHIRMNMSEEESEEAR. % =Please contact our sales department for price and lead time.

s



g#l: Accessories

HRe BRI | mmse e ERTIE
= RT_" Recommended = RTJ'
Applicable Body Tightening Torque Applicable Body
7808124 | FS20652RB ® 0.8 N'm 7808203 T 6-D @
7808123 | FS25669RB ® 1 Nm 7808204 T 7-D ®
7808117 | FS30686RB ® 1.2 N'm @== 7808205 T 8D ®
m@I::][:] 7808118 [FS35610RB| @ | 2 Nm @%;iggggg;;w 7808207 T10-D @
c\fﬂ?‘sé 7808119 | FS40613RB ® 3 Nm ngﬁz—h 7808208 T15-D ®
amping >crew renci
7808120 | FS50615RB ® 5 Nm 7808209 T20-D ® @
7808121 | FS60620RB @ 5 Nm 7808212 T30-T ® ®
7808122 | FS80624RB ®,® 6 Nm IRFEBM, The wrenches are sold separately from the cutters.
tﬂﬁﬂ%ﬁ-g)ﬁ% Cutting Conditions
FIEIEE Vem/min) PNRE F0#4E fz (mm/t)
[ g S E;E E?é Dc Insert
BKY% ap (mm)
£#£2.5D 5D gD | Desthofcur | ¢6,7 | ¢p8~11 | ¢12~17| 20 ~32
CFRP 200
Carbon Fiber Reinforced Plastic (150"‘"250) 80% 60% O'SDC 0.05 0.1 0.15 0.2

- DREEREREANERNKE, ERENIHRREL R

-The above cutting conditions are to be used as general guidelines. Adjustments may be necessary

depending on actual cutting conditions.
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