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VU-R Series Variant Shape Tool for Finishing

ARAREINLIHME - I TEABERMNME

Improved machining efficiency and surface quality with large radius configuration

A&y, (PFB)

Indexable Type

B

Solid Type

S5RIRA

Composite Radius Shape Type

BELIH PFB-BR

Barrel Type Insert

PSTAITRTIE PFB-LZ

Lens Type Insert

B EERENSSLINT W KERERYARZINT
Contour milling of vertical slope Copy milling of horizontal slope
B EEHESINT W HEAERZNT

Flat bottom milling

BRI
Wiper edge

FOFE

Flat center
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Bottom edge R

ESMAR

CornerR

SMER

Peripheral edge R
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Copy milling of curved surface

[EMAR

CornerR

| E# VU-TBR

Taper Barrel Type

B EENERESLINT

Contour milling of vertical slope
B SREREZ T

High-efficiency multi-flute specification
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TIEPEIFAR
EdgeR

SMER
SR Peripheral edge R
TipR

P.17

BELABRARIIN TP RE# 1T 00T

PolyBall SIERLE (JEiFE)

PolyBall (special tool)

B TImF - MENSRTK,
= Sy

TIHRSMNIERE, FEMIT

At El,

Improves machined surface quality and

reduces processing time for complex shapes

with inclined and curved surfaces.

HREVABZ—NEAI,

Example of combination of Rs.

P.21

HIXIEE

Capability to mill with a larger pitch

(1]

NRXAEFRICRNEESEEH TEFSLINT, NEHE (PFB-BR) JLANITELERLE, BN
BIEARRINTEEE,

The barrel type (PFB-BR) can be used with a larger pitch than with the ball type and corner radius type when contour
milling with the same theoretical cusp height value.

1% 7] 5 (PFB-BR) BRLET] A Bz Epa)
Barrel Type Insert Ball End Mill Insert Corner Radius End Mill Insert
Bl MR 20mm  #EELR30 1 5MZ 20mm  R10 1 4MZ 20mm  EIAR3
Example Tool dia. Barrel R Example Tool dia. Example  Tool dia. CornerR
WERRETREE
Higher efficiency can be

achieved.
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BARRIMNT P, KIEEmINTRER!

Rimf= E AR (6] 0.003mm)

With the same cusp height

Example

1

4MZ 20mm JEZIR30

5MZ 20mm R10

Large pitch specification greatly improves cutting efficiency!

NI EEEAERIES (61 0.5mm)

With the same pitch

4l 5MZ 20mm JEZIR30

Example

4ME 20mm R10

Example Tool dia. Bottom edge Tool dia. Example Tool dia. Bottom edge Tool dia.
BRI TA _(PFB-LZ) bR ARz LA (PFB-LZ) BRSLA
Lens Type Ball Type Lens Type Ball Type
hﬂIzﬁﬂE
Pi S
0.865mm g mIeE R
2R itc) yes
11'7733“‘&5% H\ghem(\_e'n_(y 0.5mm INTEEE
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K= EEERT (6] 0.003mm)

With the same cusp height

Example

1

HMZ 20mm SMER30

4pMZ 20mm R10

T L etEEA (F] 0.5mm)

With the same pitch

il HMZ 20mm SMER30

Example

4MZ 20mm R10

Example Tool dia. Peripheral edge Tool dia. Example Tool dia. Peripheral edge Tool dia.
@2 (PFB-BR) BRSLAY @24 (PFB-BR) BRSLEY
Barrel Type Ball Type Barrel Type Ball Type
; . swEmE i e =
. Cusp height Cusp height
I%ﬁ(&:z_—'—( 0.001Tmm 0.003mm
— High efficiency —_— 1/3 .
I ] B2
i Q Tiie T ‘
——_ Pitch Superior machined
\ MILE 0.5mm surface quality
Pitch
0.865mm

1.73(5

1.73 times

with conyg,, .
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K= EEERT (6] 0.003mm)

Highly efficient finishing with large Peripheral edge R

NI EEEMEREIAT (F 1.5mm)

With the same cusp height Example With the same pitch Example
1 4MZ 10mm 4MNER300 HME10mm RS F MR 10mm FMEIR300 HME10mm R5
Example Tool dia. Peripheral edge Tool dia. Example Tool dia. Peripheral edge Tool dia.
[E#EE (VU-TBR) Bk g5 T) [E#EE (VU-TBR) 2SSl
Taper Barrel Type Ball End Mill Taper Barrel Type Ball End Mill
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F Pitch
£ 2.7mm

7.71&

7.7 times,
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High efficiency
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Superior machined
surface quality
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Cusp height
0.057mm
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FDHIﬁHBﬁ;&%‘ED Ball End Mill for Finishing

Phoenix
P F B E%&Le@pe |n£tg- JJH-

BRI LI R RN TREFM S HERIN T

Original geometry that enables smooth machined surface and higher cutting efficiency

EIIEIT

Wiper edge

B EENENEFSLINT

Contour milling of vertical slope

= F;IE@QZE‘E.‘IIISJJDI
at bottom milling
NERATREAEI7.1°H
EEFE
(BETR)
# 34N T A

Applicable to vertical slopes up to
17.1° (see table below)
* For 3-axis machining

POFE

Flat center

EEMER

Corner R

JRTIR

Bottom edge R

[EENER

CornerR

SMNER
Peripheral edge R

EERMNA

Vertical slope angle

%! (PFB-BR) 5L (PFB-L2)

W KSERERYBRZINT

Copy milling of horizontal slope

W EAYEAZINT

Copy milling of curved surface

BERTFHEAZESTH
KERE

(BETEX)
% 34N T AT

Applicable to horizontal slopes up to
15.7° (see table below)
* For 3-axis machining

KR

Horizontal slope angle

W TIERNRKEEHRRA W I ERRR KRS A
Applicable maximum vertical slope angle Applicable maximum horizontal slope angle
®10 (R15) 16.6° ®10 (R15) 15°
®12 (R18) 17.1° ®12 (R18) 15.7°
®16 (R24) 15.8° ¢16 (R24) 14.4°
®20 (R30) 16.6° ®20 (R30) 14.7°
¢25 (R37.5) 16.6° 25 (R37.5) 15.1°
®32 (R48) 16.7° ®32 (R48) 15.4°

B ESRRIREI R R

Insert grade can be selected according to application

XP3225*ZE Grade

- ERTZMIMEREMNT
- MRAEBYE. TERMYE

- For stable milling of a wide variety of work materials
- Excellent lubricity and wear resistance

XP331 O*Zﬁ Grade

RETHEE - HFHRFMIT
%EE’Jﬂ'ﬁ]‘,ME T B R

- Ideal for dry milling of high hardened steel and cast iron

- Excellent heat and wear resistance

8



INTEEE cuongoe

Tool JJ# : PFB-R3205532-LL300CS

Conventional

|

5

S 4= o [+
{EF#%EY (PFB-BR) it {THR B EEEE F E RIS T i
3-axis finishing of mold base vertical slope by barrel type tool (PFB-BR) . %;
JJF : PFB320R480-BR-ST R48 LAEF=f @40xR3 E w3

FRTE Insert (58%7) “':

TH

a.

Shank (Shoulder Cutter)
TRt
Work Material FCD550R
tﬂaggg 200m/min (1,990min™) 125m/min (995min™)
Cutting Speed
Eﬁﬁ}ﬁ 600mm/min (0.15mm/t) 700mm/min
ITEEEE 0.7mm 0.35mm
Pitch
TIRRE
Depth of Cut 0.3mm 0.3mm
TESHE
Overhang Length 176mm
HHH T(5iR)
Coolant None (Air Blow)
PNTHYIE] 2/N\EF 1253 8% 5/\EF3943 55% o
Machining time 2Hours 12Minutes 8Seconds 5Hours 39Minutes 55Seconds _fg
AN REAVFHERRIHESE -
Machined surface Set to almost the same cusp height
{SEFRHAR Eh=tn Il (BT50)
Machine Horizontal Machining Center

INTLEREALE=Rr2(E.
INTRERARE30%, MEEIMMEAEINIER AR,
The pitch is set to twice that of conventional tool.

The finished surfaces are extremely satisfactory for both vertical slopes, with the processing
efficiency increased by about 30%.

{EFAtAEY (PFB-BR) BHT/EHEE (RENHIAE) Y3445 T

3-axis finishing of die casting mold (engine case) by barrel type tool (PFB-BR)

TIK : PFB200R300-BR-ST R30 pararo | meagegreo  WRETDAPRETE, BEERR
FEITE Insert TRLAY HEEY - (5N T B Difference in path based on insert shape
Tool 7TJ#% : PFB-R200SF10 Conventional Competitor
Shank (Ball Type) (Barrel - Lens Type)

MR g

Work Material SKD61 (45HRC)

IR ; -

Cutting ;)eed 150m/min (2,387min™)

i 477mm/min (0.1mm/t)

Feed

mIﬂ;ﬁE 1.0Tmm 0.59mm 0.86mm

Pitch

LIRIRE 0.Tmm 0.1mm 0.Tmm

Depth of Cut

?E%{iﬁi 110mm LA

verhang Length (BRFHR)

=l IR Conventional

Coolant Water-Soluble (Ball Type)

INTAdIE) 2755207 4653195 31453/

Machining time 27Minutes 20Seconds 46Minutes 19Seconds | 31Minutes 53Seconds

RNinEE

Cusp h;ght 0.005mm

REEREE Ra=0.49 um Ra=0.88um Ra=0.65um

Surface Roughness Rz=2.1um Rz=3.4um Rz=2.8um B=Y NG )

EFEH SN AL (HSK63) (HB2L - 52N

Machine Vertical Machining Center THY)

\ . Competitor

BB R30FTLMEMNINTAS0E, FEULAT4aRaAT E., (Barrel - Lens Type)
5358, HEEL (PFB-BR) EBRIBIIHITI RS REANSE.
B, 0.6DC (12mm) fIEEMI L, SERRARSEMATREE - (SRZINTEMELL,
BRIt AEIERT (A,

Processing time can be reduced with the larger pitch of the barrel type tool’s R30.

In addition, the wiper edge of the barrel type tool (PFB-BR) enables higher quality of the bottom
surface.

Moreover, with the bottom pitch of 0.6 DC (12 mm), processing time can be significantly reduced
compared to ball shape and other competitors’ barrel and lens type tools.

posid o
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Cutting Data

{EFAf@EL (PFB-BR) BT E FREEEE HIRF ERI3HEIN T

3-axis finishing of mold base vertical slope by barrel type tool (PFB-BR)

7K : PFB200R300-BR-ST R30 VAfEF=88 @40xR3
fFRITE Insert Vel
Tool TR : IEFRER Conventional
Shank Special Order (Shoulder Cutter)
PR EES
Work Material FCD550R
LIBLERE : - . -~
Cutting Speed 182m/min(2,900min™") 113m/min(900min™)
gﬁﬁg 650mm/min(0.11Tmm/t) 500mm/min
IILge Tmm 0.35mm
Pitch
TIEIRE
Depth of Cut 0.6mm 0.6mm
TESHE
Overhang Length 145mm
FIEIHF (L)
Coolant None (Air Blow)
POTAE 9/)ne 22 1)\t
Machining time 9Hours 22Hours
INTE REAFHERNRG=E
Machined surface Set to almost the same cusp height
EFRHAR Eh=tin I (BT50)
Machine Horizontal Machining Center
A KIERSIEE,

PRI TIANTHEESER] R, #AM PFB-BRATLAEEMNT 24N T 4L a9
Atk
Achieved significant increase in efficiency.

With the conventional tool, the insert has to be replaced after milling one workpiece.
The PFB-BR, however, can complete two or more workpieces before having to be replaced.

10
|

15
|

}JDIET_HE_] Machining Time

25

20
1

PFB-BR

LIErm

Conventional

22/\B

22Hours

W0 TE Machined surface

183 (PFB-BR) MW EIEEHIEEEINAEAYMMBINLT

3-axis finishing of fixed die vertical slope by barrel type tool (PFB-BR)

LAEF @ 20xR3

JJk : PFB200R300-BR-SH R30

fFRITE Insert [ERE=2Ed]

ree JJ#% : PFB-R2005520-L180CS Conventional
Shank (Radius Type)

MR e DH31S B

Work Material Equivalent

PIHERE . .

Cutting Speed 220m/min(3,510min™)

SRR 983mm/min(0.14mm/t) 1,750mm/min(0.25mm/t)

Feed

mlﬁﬁﬁ 0.8mm 0.35mm

Pitch

LR

Depth ofxCut 0.15mm 0.15mm

TESHE

Overhang Length 98mm

PO T(Si9)

Coolant None (Air Blow)

IrsE LB T

Cutting Method Contour line finish milling

DNTELE 2843 40F) A537HY

Machining time 28Minutes 40Seconds 45Minutes 7Seconds

BN

e heTght 0.002mm 0.005mm

SEFRAAR Ehztin L (BT50)

Machine Horizontal Machining Center

PAEFREENAZ ] R B FINTIEER/N, REMIAS A THNmAY. FBE]
F (PFB-BR) RFRARIINTI LM, EJRIEEREERE, AILIAEGRIEMTIANTIH,
BEBRY, REIRBIYAIKE,

The conventional radius type insert needs to be replaced before finishing one workpiece
due to small pitch. With the barrel type insert (PFB-BR), because the cutting distance became

shorter due to the larger pitch, it was possible to complete cutting one workpiece without
replacing the tool. The level of precision was also high enough to eliminate polishing.

M PFB-BRIENNTH
Finished surface by PFB-BR

INTEREERFRAILISHRREFE.

The machined surface quality was so
superior that a clear reflection can be seen.

PFB-BR

W EERER

Wear Comparison

LIEF i

Conventional

INIRE .
Machining Time n E;tm%v
10 20 30 40 50 mount of Wear
EEEER
B 2853407 | ®:0.01Tmm
PFB-BR 28Minutes 40Seconds [INEMEINIEE ®:0.014mm
Still Running
LUEFEE 455377 7 ®:0.046mm
Conventional 45Minutes 7Seconds Chipping :0.088mm

8



#2 (PFB-BR) FUABUREISINT
Finishing of large die by barrel type tool (PFB-BR)

70K : PFB320R480-BR-SH R48 LAEF=aE R6 2 ol ining ti
fFRTE Insert (ERSLEY) o L+}JHIET|ET_| Total machining time
Tool JJ#% : PFB-R3205532-LL300CS Conventional 0 50 100 150
Shank (Ball Type) | 1 1 1
o sc410 e o9&
YIHEE PFB- BR Maﬁ?,i,rgng Polishing time 99Hours
= . P . P
Cutting Speed 250m/min(2,500min™) 101Tm/min(2,680min™")
e 800mm/min (0.16mm/t) 1,800mm/min N 126/
L/L’ﬂilu_l:]n Machining 126H
NI 3mm 2mm Conventional time ours
Pitch
Kifii=
e heiz;ht 0.023mm 0.084mm
TESHE
Overhang Length 175mm
HIHH T (5iR)
Coolant None (Air Blow)
DNTAIE 1.5/\BF x18 T4 (27 /)\Be) TN x 18 T (18/)\E)
Machining time 1.5Hours X 18Work 1Hours X 18Work
TEERAE 3% 632
Number of tools 3 tools 6 tools
$i A ANEF x 18 T (72/N8T) 6/1NEF x18 T4 (108/)\89)
Polishing time 4Hours X 18Work 6Hours X 18Work
STTINTAE 99/ 126 /\ef
Total machining time 99Hours 126Hours
EFEHR Jel Il (BT50)
Machine Double Column Machining Center
MR K ENARFZA 7B B BES RN TH,
REER ST AIBMEEN YRR, SRS IRNEhXIESEE. INILiE
RAEIHEETRE, TR ERATNENE.
Smooth and considerably high quality surface is achieved due to the effect of the large barrel R.
As the surface becomes smoother, polishing time can be significantly reduced and thus the
total time required for finishing can also be significantly reduced. By making the pitch larger, the
cutting distance is shortened, minimizing the number of tools required for processing.
2 1 ==
BRI AEY (PFB-LZ) BYAt H 53mis 0T
5-axis finishing of blade with lens type tool (PFB-LZ)
71k : PFB200R300-LZ-ST R30 ol ining Ti
Insert HiteNSHAFINTEBJIE R20 INTETE Machining Time
7J#% : PFB-R200SF10 Competitor Lens Tool 0 100 200 300
Shank | 1 1 1
TR
Work Material SUs430 PFB-LZ 19653 ¢
LRI 196 minutes
X 500m/min (7,961min™)
Cutting Speed
BHAIRE ; ;
Sl 2,388mm/min(0.15mm/t) 2,388mm/min(0.1mm/t) Hh AT 2444y%h
IIge 1.24mm 1.01mm Competitor SRS
Pitch
IRIRE
Depth OfxCut 0.2mm 0.2mm
JESHE
Overhang Length 90mm
LI IKA I EEE
Coolant Water-Soluble
K= E
G he?ht 0.006mm
IRTESE] 196454 244555
Machining time
T 12E
Number of processes
EFEHAR A INTERA
Machine Turbine blade processing machine

f$EFPFB-LZ R30, @IANANINT S EE N To4asa N LAt A,

By using PFB-LZ R30 to make the pitch larger, machining time is shortened.
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DDI&}E Cutting Data

BRI AREY (PFB-LZ) B9 3R S4E N T

5-axis finishing of turbine blade with lens type tool (PFB-LZ)

7B : PFB200R300-LZ-ST R30 LAfER=58 R10
{FRTH Insert (BRLAY)
ez JJ#  : PFB-R2005520-L180CS Conventional
ENIS (Ball Type)
PR EES
Work Material 5US430
LIBLERE : -
Cutting Speed 420m/min(6,687min™")
gﬁﬁg 5,350mm/min (0.4mm/t)
InIFEE 0.866mm 0.5mm
Pitch
TIRIRE
Depth of Cut 0.2mm 0.2mm
TIRFSIRE 15
Tilt angle of tool
JEEHE
Overhang Length 90mm
HAIHE KA
Coolant Water-Soluble
DNTASTE 94258 164> 30%)
Machining time 9Minutes 25Seconds 16Minutes 30Seconds
K=
Cusp height 0.003mm
R SN AG SHIANTAL (BT50)
Machine Vertical machining center for 5-axis machining
EIPN =Ll

Significant processing time reduction is achieved.

HDIET_”ETJ Machining Time
0 EIS 1|0 1|5 20

95325%

9Minutes 25Seconds

PFB-LZ

1653307
16Minutes 30Seconds

LIEF R

Conventional

W BT E
Difference in tool path

LAET= A (BRLEY)
Conventional (Ball Type)

PN R

Machining

efficiency
170%

{ARZINLRAEL (PFB-LZ) &SI TAREMEEZH: (D THRITLIEE HRIR(F)

Finishing of large die parts with lens type tool (PFB-LZ) (workpiece mounting process reduction)

JJF : PFB320R480-LZ-SH R48

fFERTHE Insert
el 714 : PFB-R3205532-LL300CS
Shank

PN ESS

Work Material PX5

PIHRE . g
Cutting Speed 226m/min(2,250min™")

iFﬁéﬁiEE 650mm/min(0.15mm/t)
eed

INTEEE

Pitch g:Smim

LR

Dept;\ ofxCut 0.2mm

TESHE

Overhang Length 176mm

PIHUHF T(Si2)

Coolant None (Air Blow)

PNTHSE) 2/\BF 309>

Machining time 2Hours 30Minutes

K=

o heEht 0.002mm

EFAH SR THL (BT50)

Machine Vertical Machining Center

PEFREZSMTROBTENTIE, SnIENREEBERNMIFL, ey
4°, (EFEEYIMITHRENT. FERBFIMIAE (PFB-LZ), TSR

fTINT. KSR TRREE, BEERA.

Conventionally, after roughing was performed by a vertical machining center, the finished
surface would be transferred to a horizontal machining center for finishing by face milling
with the tooling block tilted at 4°. By using the lens type tool (PFB-LZ), work setup time is
greatly reduced to achieve large cost reduction.

THEIRBD TRE. (4°KFRFE)

Illustration of a portion of the workpiece (4° horizontal slope)

W0 TE Machined surface




A iRIEE P BRI AR ES.

H:Z 3{% Appearance
1) R60

R8
Example -—-W
h %

BREMIREDR BB A
16 E7IR60 916 SA R40-R8

Lens Type Insert: ¢ 16 Bottom edge R60  Oval Type Insert : ¢ 16 Composite R40-R8

_ i

BRLAIGET]

Oval Type End Mill

—~ _

LB T]
Barrel Type End Mill

Tailored special tools are available to accommodate specific machining requirement.

%EE&L"IE Surface Treatment
i)

R . n

SRIGRE DLCRE

Diamond Coating DLC Coating

E_”ﬁ%fc Exchangeable Head End Mill

WU) I % g
LS

AR AR
Barrel Type Lens Type

i¥iﬂﬂi§7§i@2§//_§ﬂ§ﬂk/\ﬁ, Please contact your local sales representative for details.
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*%EZ]” I % H?%%B Finishing Ball End Mill

ﬁiu (PFB-BR) Barrel Type Tool

LC
\
gl @ -
20
UM
& !
RE2
.S .| L
DH- Inserts Bf:mm Unit:mm
— : REHE
ﬁ?% AR tﬂﬁﬂ?]?ﬁl TIFR Insert size ﬁgg Grade c’>f CoatedJI\Zater'\als
Appearance Designation No.of = g =4 = ST f
oo e 0 | et L Jomnl e ypsaas | xesato
PFB100R150-BR-ST 10 |15 1 5 2.6 85| 0.3 ® 7820071
PFB120R180-BR-ST 12 |18 1 6 3 10 0.3 @ 7820072
PFB160R240-BR-ST 16 |24 2 8 4 12 0.5 ® 7820073
2
PFB200R300-BR-ST 20 |30 2 10 5 15 0.5 ® 7820074
o PFB250R375-BR-ST 25 |375|25 (1256 |185| 05| @ | 7820075
ulti-purpose Type
PFB320R480-BR-ST 32 |48 3 16 7 235 | 05 ® 7820076
PFB100R150-BR-SH 10 |15 1 5 2.6 85| 03 ® 7820081
PFB120R180-BR-SH 12 |18 1 6 3 10 0.3 @ 7820082
E PFB160R240-BR-SH 16 | 24 2 8 4 12 0.5 ® 7820083
2
PFB200R300-BR-SH 20 | 30 2 10 5 15 0.5 ® 7820084
- DREME | PFB250R375-BR-SH 25 |375(25 (1256 [185|05 | @ 7820085
einforced Edge Type
PFB320R480-BR-SH 32 |48 3 16 7 235 05 ® 7820086
BN THRER OB—HAMIE Best
Recommended Materials by Insert Type OEH#=ZMIE Good
TR MW P M K N |S|H
nsert Grades Appearance
XP3225 PFB-ST © O O
XP3310 PFB-SH © ©

l EEDELEH ChRERETERR) Stock are categorized as C (Standard stock item).

s



B (PFB-LZ) wenstypetoo

EEvES

Indexable Type

PFB-BR - PFB-LZ

KEERE

JJH' Inserts BAf:mm  Unit:mm
" P —— TIRRY insertsize | EEE | e 2EMR
e B . (i o | RIR| EE A B T%\? "PRIG¢| XP3225 | XP3310
PFB100R150-LZ-ST 10 |15 |1 33|26 | 85/075| ® | 7820091
PFB120R180-LZ-ST 12 (18 | 1 4 |3 |10 |075] @ | 7820092
PFB160R240-LZ-ST 16 (24 |2 | 534 |12 |1 ® | 7820093
PFB200R300-LZ-ST 2 20 30 |2 | 675 [15 [175| ® | 7820094
Mumﬁf}; 1ype | PFB250R375-LZ-ST 25 |375| 25| 83| 6 |185|175| @ | 7820095
PFB320R480-LZ-ST 32 |48 |3 [107]7 |235]|2 @ | 7820096
PFB100R150-LZ-SH 10 [15 |1 33| 26| 85|/075| ® 7820101
PFB120R180-LZ-SH 12 (18 | 1 4 |3 |10 |075] ® 7820102
PFB160R240-LZ-SH 16 |24 |2 | 53|4 |12 |1 ® 7820103
PFB200R300-LZ-SH ? 20130 |2 | 675 [15 [175| ® 7820104
Rem?gr’g';‘gﬁgd’ég%ype PFB250R375-LZ-SH 25 [375| 25| 83|6 |185[175| @ 7820105
PFB320R480-LZ-SH 32 |48 |3 [107]7 |235]|2 ® 7820106
R o veon TR ood
XP3225 PFBST | O | O O
XP3310 PFB-SH ©) ©)

l FEED R LI C(hREREETRR) Stock are categorized as C (Standard stock item). ‘

o ®




*%Z]n I % ﬁ%%u Finishing Ball End Mill

PFB SS B*ﬁﬂ Shank Type

C e

DCON

LH LS

o ) -
] [a]

DCON

LH LS
LF
%m%un*ﬁ Steel Shank Baf7:mm  Unit:mm
LH
® 7801401 PFB-R100SS10-S130 10 130 45 4.5 2 10 85 9
@ 7801402 PFB-R120SS12-S130 12 130 54 4.5 2 12 76 11
® 7801403 PFB-R160SS16-5S140 16 140 64 4 2 16 76 14
® 7801404 PFB-R200SS20-S160 20 160 80 4 2 20 80 18
@ 7801405 PFB-R250S5525-5160 25 160 75 3 2 25 85 22
® 7801407 PFB-R320SS32-S180 32 180 96 3 2 32 84 29
ERE & IR FZHREY carvide shank, short Type gfi:mm  Unit:mm
LH
® 7801431 PFB-R100SS10-S100CS 10 100 25 2.5 2 10 75 9
@ 7801432 PFB-R120SS12-S110CS 12 110 30 2.5 2 12 80 11
® 7801433 PFB-R160SS16-S140CS 16 140 40 2.5 2 16 100 14
® 7801434 PFB-R200SS20-S160CS 20 160 50 2.5 2 20 110 18
@ 7801435 PFB-R250S525-S160CS 25 160 62.5 2.5 2 25 97.5 22
® 7801437 PFB-R320SS532-S180CS 32 180 80 2.5 2 32 100 29

l EEDELEH ChRERETERR) Stock are categorized as C (Standard stock item).
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RS ETIHR FHREBY camide shank, Long Type gmm Unit:mm
LH

® 7801441 PFB-R1005510-L130CS 10 130 50 5 2 10 80 9

@ 7801442 PFB-R120SS12-L140CS 12 140 60 5 2 12 80 11

® 7801443 PFB-R160SS16-L160CS 16 160 72 45 2 16 88 14

®| 7801444 PFB-R200SS20-L180CS 20 180 90 4.5 2 20 90 18

@ 7801445 PFB-R2505525-L200CS 25 200 100 4 2 25 100 22

® 7801447 PFB-R320SS32-L230CS 32 230 128 4 2 32 102 29

Eﬁrﬁ’%%ﬂ*ﬁ f_n’_ﬁ*ﬁi” Carbide Shank, Extra Long Type Bf:mm  Unit:mm
LH

® 7801421 PFB-R100SS10-LL150CS 10 150 70 7 2 10 80 9

@ 7801422 PFB-R120SS12-LL160CS 12 160 84 7 2 12 76 11

® 7801423 PFB-R160SS516-LL200CS 16 200 96 6 2 16 104 14

® 7801424 PFB-R200S520-LL240CS 20 240 120 6 2 20 120 18

@ 7801425 PFB-R2505525-LL260CS 25 260 137.5 5.5 2 25 122.5 22

@ | 7801427 PFB-R320S532-LL300CS 32 300 176 5.5 2 32 124 29

l FEED R LI C(hREREETRR) Stock are categorized as C (Standard stock item). ‘

o ®




*%z]n I % H?%%B Finishing Ball End Mill

P F B S F ﬁ%&?%ﬁg Screw Fit Type

m%gf(?%ﬂ Screw Fit Type

|

g

8 CRKS

o

— [}
=
[T
7]
(&}
[s]

LF

g

8 CRKS

[s]

! (%2}
=
L
123
]

L

L\ L

B{7:mm Unit:mm

B ISR °hC | T S MERT | BEL| AR | TR RERE
®| 7801490 PFB-R100SF6 10 2 6.5 M 6 7 26 9 9
@| 7801491 PFB-R120SF6 12 2 6.5 M 6 7 26 11 1
®| 7801492 PFB-R160SF8 16 2 85 M 8 10 32 14 14.5
®| 7801493 PFB-R200SF10 20 2 10.5 M10 14 38 18 18
@| 7801494 PFB-R250SF12 25 2 12.5 M12 17 38 22 23

T EiES % 0SG PHOENIXHEA,
Please see OSG PHOENIX catalog for shank holders.

IR LR T I

Shank Holder for Screw Fit Type

- EIHRTIAT - SREITIAT b

Straight Shank Holder for Steel Shank

- BTN | BNERASTI |—

Straight Shank Holder for All Carbide Shank

* BT 7J1R

BT Shank Holder

+ HSK JJ4%

HSK Shank Holder

FHES%E OSG PHOENIX A,
Please see OSG PHOENIX catalog for
details.

l EEDELEH ChRERETERR) Stock are categorized as C (Standard stock item).
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2'1@{4: Accessories

BmsS BR ERTIREE HEERERE
EDP No. Designation Applicable Body Recommended Tightening Torque
7808117 FS30686RB ® 1.2N'm
1 I 7808118 FS35610RB @ 2N-m
I!EI.‘”!‘ 7808119 FS40613RB ® 3N:m
7808120 FS50615RB ® 5N:m
i V2
Clamping Screv 7808121 FS60620RB ©) 5N-m
7808122 FS80624RB ® 6N-m

Bms AR ERJIRSER
EDP No. Designation Applicable Body
7808205 T8-D (Torx 8) ®
@ 7808207 T10-D (Torx 10) @
{XT30-T
([% T30-Tonly 7808208 T15-D (Torx 15) ®
7808209 T20-D (Torx 20) ®,D
RF
Wrench 7808212 T30-T (Torx 30) ®
RFEEEM.

The wrenches are sold separately from the cutters.

l FEED R LI C(hREREETRR) Stock are categorized as C (Standard stock item). ‘

posid ®




YIRS EIER cuns conion

WIN TH = OE—H7HIRE Best
Recommended Materials by Insert Type O H#EMR Good
TIRHER 0 o v kN s |
Insert Grades Appearance
XP3225 PFB-ST o | O O
XP3310 PFB-SH O @)

tﬁ 9__:[-.2( P F B - B R) Barrel Type Tool

iR — IR BU#EE fz (mm/t)
\/%/]ourﬁ/tgjﬁt\ }%er'wj‘:\\e Strx'ength x ) \/c(m;FwT Diepiin @i e DEE?éDC
R Hardness Cutting Speed ﬂﬂlﬁﬂ_ﬁ wﬁuﬁg
Pitch(mm) Depth of Cut (mm)
B, (AR ~ ~ ~
Mild Steel, Carbon Steel (55400, 510C) 180HB 300(200~800) 0.2 0.12 0.14 0.18
W BEW GBI (ss0c, scMa40) ~280HB | 300(200~800) ~02 | o1 0.12 | 0.14
arbon Steel, Alloy Steel
i (SKD61, SKD11) ~280HB | 250(150~600) ~02 | o 0.12 | 014
M [ (SUS304,5US420) | ~250HB | 250(150~650) ~02 | 012 | 014 | 017
inless Steel
B (FC250) ~300N/mm? | 400(300~800) ~02 | 014 | 018 | 022
K HRIER I
m@ms (FCD400) ~600N/mm® | 300(200~800) | (B®TE) | 02 | 012 | 014 | 018
Based on cusp height
N (See chart below)
BRAEE (B2 (nconel 718) - 50(25~80) ~015 | 005 | 006 | 006
uperalloy (Wet)
s
s (8 .
Ha® (B - (rieakan) - 90(40~120) ~02 | 008 | 011 | 0.3
TR  (NAK8O,STAVAX) | 40~43HRC | 200(100~350) ~0.15 | 007 | 008 | 0.1
H [ (DAC-MAGIC,DH31) | 43~48HRC | 180(90~350) ~015 | 006 | 007 | 007
ie Cast Steel
AR (SKD11) 50~60HRC | 150(100~300) ~0.1 006 | 007 | 007

Hardened Steel

EAREE R IRELR I RIE EAOREREE. BRENTRRESREE.
The above cutting conditions are to be used as general guidelines. Adjustments may be necessary
depending on actual cutting conditions.

. Ei‘etﬁgg&ﬁ%g Theoretical Cusp Height

824 (PFB-BR) Barrel Type Tool RigSEFN LT EEE Cusp Height and Pitch
(mm) 0.020 4
0.018 1
0.016
- ES 0.014 1
InItbEe B 00121 @%ER?R(&C))
N & 00101 =— 310 RIS
= 0.0087 = 912 R18
E 0.006 = (16 R24
§ 0.004 7 %20 R30
0.002 1 w25 R37.5
h=0.5 x (2 xRE2-/(2xRE2)” - P*) A
T 6P (mm)
h:RiH=E PIINIHEE RE2:4MER Pitch
Cusp height Pitch peripheral edge R




15%2}]”1%?&( PFB‘ LZ) Lens Type Tool

Pz S P v | Kk N | s | H
XP3225 PFBST | O | O o
XP3310 PFB-SH o o

FHEE fz (mm/t)

. p—- PIRIRE
m5EJE - M8 iR of C »
T e | TABR DC
< Vigteria Hardness Cutting Speed EIRE s
oo IR | IITEEE | 510,12 | 916,20 | 925,32

BN, (R ~ ~ ~
Mild Steel, Carbon Steel (55400, 5100) 180HB 300(200~800) 0.2 0.12 0.14 0.18
BEM. S2MW  (s50C, 5CM440) ~280HB | 300(200~800) | ~0.2 01 | 012 | 014

arbon Steel, Alloy Steel
i (SKD61, SKD11) ~280HB | 250(150~600) | ~0.2 0.1 0.12 | 014
TEN (SUS304,5US420) | ~250HB | 250(150~650) | ~0.2 012 | 014 | 017

inless Steel

B (FC250) ~300N/mm® | 400(300~800) | ~0.2 014 | 018 | 022

X RIERIREE
BB (FCD400) ~600N/mm? | 300(200~800) | ~02 | (BETE) | 012 | 014 | 018

ile Cast Iron Based on cusp height
N (See chart below)

BMAEE (B2) (nconel 718) - 50(25~80) ~0.15 005 | 006 | 0.06

uperalloy (Wet)
e (B diearaw) - 90(40~120) | ~0.2 008 | 011 | 013
TUEN | (NAK8O,STAVAX) | 40~43HRC | 200(100~350) | ~0.15 007 | 008 | 0.1
TR 1 ~ - ~
TN (DAG-MAGIC,DH31) | 43~48HRC | 180(90~350) 0.15 006 | 007 | 007
BEE (SKD11) 50~60HRC | 150(100~300) | ~O0.1 006 | 007 | 007

Al —

B EE RRELR AR EARERIE, SRENIRREXSAIEE,

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

depending on actual cutting conditions.

- IE'IGJ:E'\J;:!HE%E Theoretical Cusp Height
A —_
{BERZINZFEY (PFB-LZ) Lens Type Tool RiFSEFNLEEE Cusp Height and Pitch
(mm) 0.020
0.018
0.016
g AE72(D0)
Eal _ 7] =
},-g-; 0.012 JEZIR(RE2)
< 5 00107 m— 10 R15
B i = 0008 = 12 R18
I I § 0.006 1 = (16 R24
Q
mIseE S 00047 == $20 R30
Pitch
0.002 7 (25 R37.5
®32 R48
2 2
h=0.5x (2 XRE2-[(2xRE2)* - P*) S R
(mm)
InI$eE P
hiki@SE PN  RE2IETR piteh
Cusp height Pitch Bottom edge R
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VU-TBR | #2857

Taper Barrel Type End Mill

BXATAINERMDE, =\ T I TR

Achieves greater processing efficiency by the large peripheral edge R and multi-flute specification

[E#EE VU-TBR

Taper Barrel Type

MEAIZ T

Multi-flute speci ion for higher processing efficiency

.

| 4 . =BT
] Highly efficient finishing

TEBEAR ' K= EAERET (6 0.003mm)
Edge R With the same cusp height Example
N : SRIES
%uﬁJﬁR Peripheral edge R High efficiency
Tip R

INTEkE

NI '

~ _ Pitch
Pitch 0.3|5cmm
S ~ 2.7mm
Contour m|II|ng of vert|cal slope ‘ 27 ﬁmfs' )
B RRAE20° EBRASER, BEAMNTHIEGIEREEEDHERIKE,
20° tool tilt ang|e The large Peripheral edge R allows the cusp height to be kept at a minimum level even when the pitch is

increased.

BEHMFESBERHINT

High efficiency 5-axis machining on vertical slope

Tool Conventional Ball End Mill

R<

Size

R1.5 X R300 X20° R5

VAL

Number of flutes

47] 27]

Flutes Flutes

InIAzwt
Work Material

NAK80(40HRC)

PIEERE
Cutting Speed

233m/min(11,937min™") 282m/min(9,549min™")

Feed

955mm/min(0.02mm/t) 764mm/min(0.04mm/t)

INIZEE
Pitch

2.7mm 0.34mm

FIEIRE
Depth of Cut

0.3mm 0.3mm

"‘““%_FF
Cusp height

0.003mm

NERHE

Tool overhang length

35mm

REHEREE

Surface Roughness

Ra=0.12um Ra=0.61um
Rz=1.39um Rz=2.59um

paf=l:: il

Coolant

F=
Dry

(SRR

Machine

54T+ (BT50)

5-axis machining center (BT50)

BERAREBMINT N, REHEEE, LIRSLI10EH0RE.

By increasing the pitch with a large radius and increasing the feed rate, approximately 10 times
the efficiency is achieved.

8



*%Ej]n I% %&gg%%]j Taper Barrel Type End Mill for Finishing

VU-TBR
<« & +

2/P

DC
d
)
m
DCON

47] Lm
4-Flutes 6-Flutes APMX
LF
— KO I AN
ARBDE v ziopm 5 FIT 15 BfZ:mm  Unit:mm E%
&3
Ams RY iR | M2 | S5imR | SNER TIEERRNERGERE | SAERFEMENE | 1< | DK | 1R |D% EF
EDP No. RE1XRE2X /2 a/? DC RE1 RE2 RE3 Lm dm LF APMX | DCON | ZEFP Stock
8549544 | R0O.5XR150%X20°| 20° 6 0.5 | 150 5 343 3.27 50| 8.2 6 4 | B|@
8549545 | R1 XR150X20°| 20° 8 1 150 5 4.48 4.78 60 | 9.9 8 4 | B @
8549546 | R1.5XR300X20°| 20° 10 1.5 | 300 5 5.52 6.2 70 [11.7| 10 4 | B|@
8549547 | R2 XR300%20°| 20° 12 2 300 5 6.57 7.7 80 [13.5| 12 6 B @
8549548 | R2.5XR500 X 20°| 20° 16 2.5 | 500 5 8.99 10.18 100 |18 16 6 B @
8549549 | R3 XR500X%20°| 20° 16 3 500 5 8.67 10.62 100 (17.1| 16 6 B |@
@ =tREEFR @=Standard stock item
LHEMASMER (RERY, HHBMMEE
(a/2) REN20°,
When using the peripheral edge R (RE2), set
the tilt angle (a/2) to 20°.
)
. *a_ﬁaﬂlﬁ Guide for Icons
n *7_”,%\ Tool Materials ;EE&LI‘E Surface Treatment Eﬁﬁfﬁ_% Helix Angle
carpipE  EREE ey WXL BWN smmERiE
Tungsten Carbide WXL WXL Coating 1 Helix angle of flute for end mills
m ﬁ?ﬂﬂ%}'ﬁ Form Tolerance *ﬁ‘;‘ﬂ} Shank
@l RTREE L sk L sh = = Y -yt
+10pm  Tolerance of form h5 Tolerance for Shank Diameter FIT Suitable for the shrink holder system

pos 4 ®



PIBISRAHEIERR cung condiion

EFE&H%]R (REZ) Using peripheral edge R (RE2)

R - 5L VE[ETEN - FRAESN s
Tt Carbon Steel - Alloy Steel Hardened Steel - Prehardened Steel VRSN - FOAEH
Work Materia $55C+SCM-SKT SKT-SKD-NAK55 - HPM1 o s sBHRC)
(~30HRC) (30~45HRC)
BIR | HEEE TRIRE | HBE | HEERE THIRE | BE | HEERE UIRIRE
RE1XRE2X /2 Speed Fneed = }Jﬂ%éiﬂﬁ Depthlofcxut Speed Isaed - HILI“?FE DepthlofCut Speed Flzed = ﬂﬂ';—li_tiﬂﬁ DepthlofCTt
(min™) (mm/min) (mm) (min™) (mm/min) (mm) (min™) (mm/min) (mm)
R0.5 X R150 X20° 10,700 | 3,400 0.3 8,800 2,500 0.3 6,800 1,600 0.3
R1 XR150X20° | 7,300 | 2,300 | 03 | 6000 | 1,700 ew| 03 | 4700 | 1,100 | 03
*Ei%}i;uﬁ *Eﬁéuﬁﬁ 7fE§E§uﬁﬁ
. BE BE BE
R1.5X R300 X20 5,600 | 1,800 lectony 0.3 4,600 1,300 (SETE) 0.3 3,600 900 (EBTE) 0.3
Based Based Based
R2 XR300X20° | 4,500 | 2,200 |wpheight| 0.3 | 3,700 | 1,600 |cipheghi| 0.3 | 2,900 | 1,000 |cspneighi 0.3
(See chart (See chart (See chart
R25XR500x20° | 3,400 | 1,600 | "’ | 03 | 280 | 1,200 | **” | 03 | 2200 | 800 | | 03
R3 X R500 X20° 3,300 | 1,600 0.3 2,700 1,100 0.3 2,100 800 0.3
1. B ERRIMR SRR IR,
2. BIRIEI TARHE SIS TR ENE R A DRI B,
PNITVERRINAY, HEFERMQLGRERED).
3. [EFASNE R(RE2) | AfERRSNETI RFEUERHISE(E.
BIREIN AR, TR, TH RIFENER, BERER #HeRE, THRE.
4. PR ks, BRENTIHISN, BERRBEE, HEREIIEIRE.
5. AT EHIER, BRI BERIIHAEE.
1. Use a rigid and precise machine and holder.
2. Use a coolant with low air-blow or fuming property according to the work material. MQL (oil mist coolant)
is recommended for cutting hardened steels.
3. “Using peripheral edge R (RE2)" is the guide to use the intermediate position of peripheral edge R. Please
adjust the rotation speed, feed rate and cutting pitch based on the cutting shape, machine rigidity,
workpiece and holding conditions.
4. When chattering, vibration or abnormal cutting noise occurs, please adjust the rotation speed, feed rate
and cutting pitch.
5.1n order to change the rotation speed, both the rotation speed and the feed rate should be changed at the
same ratio.
. IEi’BJ:EI’\Jé'&ﬂﬁ”'E‘%}'E‘_ Theoretical Cusp Height
E]%&ﬂTaper Barrel Type RiFSEFN LTEEE Cusp Height and Pitch
(mm) 0.020
0.018
0.016
2 0.014
g 0.0127
% 0.0107
£ 0.008]
2 SMER(RE2)
= 0.006 ] Peripheral edge R
£ 000 === R150
0.0027 m— R300
0 T T T T T T = R500
1 2 3 4 5 6 7 8 9 10
TP (mm)
Pitch
h=0.5 x (2 X RE2- [(2XRE2)? X P*)

h: RinEE PIONT:68E RE2:5MER
Cusp height Pitch Peripheral edge R




{ERA5EUR R(RET) usingtipR (RET)

RN G2 AN - FIAEEN :
INT#A% Carbon Steel - Alloy Steel Hardened StJe\eI- Prehardened Steel VBRI - TSN
Work Material S55C-SCM-SKT SKT-SKD-NAK55-HPM1 Hardeneg 45?3 ° SP;eItl'aédCe;ed Steel
(~30HRC) (30~45HRC)

SO | WA | g |DHRE| B HARE| g |UHRE | fE [meEE| g | DeRE

RE1XRE2 X /2 Speed Feed " DepthofCut [  Speed Feed " DepthofCut |  Speed Feed - Depth of Cut
mint | iy | PED TR oy | iy | PR |y | i | eomin | PR |y
R0.5 X R150 X20° 19,500 | 6,200 ~0.1 15,600 4,400 ~0.1 13,600 3,300 ~0.1
R1 XR150 X20° 13,300 | 4,300 o | 0.2 10,700 3,000 e | 0.2 9,300 2,200 e | 0.2
$Eﬁ§uﬁﬁ *E?:E_;nﬁﬁ $Eﬁ§uﬁﬁ
o =R ~ =R ~ = ~
R1.5X R300 X20 10,300 | 3,300 (SETE) 0.25 8,200 2,300 (EETE) 0.25 7,200 1,700 (EETE) 0.25
R2 XR300X20° | 8300 | 4000 |coosiean| ~03 | 6,600 | 2,800 |cpieah| ~03 | 5800 | 2,100 |ciipheiah| ~03
(See chart (See chart (See chart
R2.5XR500%20° | 6,300 | 3,000 | " | ~03 | 5000 | 2100 | ™" | ~03 | 4400 | 1600 | " |~03
R3 XR500 X20° 6,000 | 2,900 ~0.3 4,800 2,000 ~0.3 4,200 1,500 ~0.3

1. B ERRIM RS EIARFI I,

2. BIRIEIN T RHE SIS TR ENZ R M DRI B,
INTVERINES, #EEFERMQLGAERAD).

3. [fEA%cim R(RET) | JfsE FASEin RESIIS E(E,

BIRIEI AR, AR, T FEER, REEE, HalE, EHRE.

4. SR Irah, RENTIRISE, BESEBERE #HERENTEIRE,

5. B EEEIRAT, BRI EEIERIHERE,

1. Use a rigid and precise machine and holder.

2. Use a coolant with low air-blow or fuming property according to the work material. MQL (oil mist coolant)
is recommended for cutting hardened steels.

3. “Using tip R (RE1)" is the guide to use the tip R. Please adjust the rotation speed, feed rate and cutting
pitch based on the cutting shape, machine rigidity, workpiece and holding conditions.

4. When chattering, vibration or abnormal cutting noise occurs, please adjust the rotation speed, feed rate
and cutting pitch.

5.In order to change the rotation speed, both the rotation speed and the feed rate should be changed at the
same ratio.

. iEi’BJ:EI’{JQ&ﬁ#*ﬁ%JE Theoretical Cusp Height

B8 (VU-TBR) Taper Barrel Type RimEMIITEEE Cusp Height and Pitch
(mm) 0.020 -
0.018
0.016
4 0014
g 0,012 %ﬁg‘%R(RE‘I)
Fﬁ: 0.0107 m— R0.5
L h £ 00087 — R
AA.AMA'AMM % 0.006 1 s R1.5
! | 8 00047 s R2
! ! 0.002 ] m— R2.5
o o : : : , , , , R3
pitch 0.1 02 03 04 05 06 &?n )
INTEEEP
Pitch
h=0.5 x (2 xRE1- [(2xRE1)* - P*)

h:RESE  PIIILE RE1: SEikR
Cusp height Pitch TipR



BN T ARk tJ] PFB

Ball End Mill PFB for Finishing

SSRPNRERFTR

Composite Radius Shape Type Variant Shape Tool

PolyBall sizx:
RN T

Finishing by PolyBall

BRI— XS RENLIE KT
—HFfEHA.

A major feature is that it can be used just like any ball end
mill.

PAT.P in JAPAN

EXITFIRF - BMEANERFAR, TN TERE
RUIRE, 4EFENNTRIEL.

Improves machined surface quality and reduces machining time
for complex shapes such as inclined and curved surfaces.

BERERTIEER, BN TFTRIOAIBRLRY, ZHBKE
R3O RIS RIEFIEHEAGMFIAEL. Hilt, BIEINTEEIEX,
RirmEHBRT/N, AFEENBRNETEBENT.

Even with the same ¢ 20 tool, a typical ball end mill would have
a R10-edge whereas the PolyBall is constructed with a R30-edge.
/l;s a resu f, the cusp |:I;\I'eighktfv:ahn be kept smallhgvgn if thehpitch .

ecomes larger, e ecision ma ort N

timce. s larger, enabling high precision machining in shorter % REGEA 2 ap,

Example of combination of Rs.

¥R Image

HAhA2 K

Other forms

PolyBall

BRSLAY Ball HEEBarrel

=

== a3y
BN TR Lens TR/ AR Barrel - Lens

s N TSBE]

Machined area

ARfEZEFEKERIFrRES]. FEEEEALTELAR,

Tailored special tools are available to accommodate specific machining requirement. Please contact your sales representative for details.



AT Zhl

Cutting Data

Solid PolyBall
¢12 R60-R6

IRT#4%t © A7075T651

PFB PolyBall
®12 R24-R6

{SEFBAA © S4RANTAL (HSK63)

ORI © SR

!i.

Work Material Machine 5-axis Machining Center Coolant Non-water-soluble coolant
TIFRS EHETIR NI YIRIERE BHEEREE TIRIRE SMHE RRE
Process Tool Cutting Method Cutting Speed Feed Depth of Cut Overhang Length | Stock to Leave
} T 490m/min | 8,000mm/min dp=1.5mm 0.4mm
® CA-PKE Roughing (13,000min") | (021mm/t) |  ae =8mm 63mm 0.2mm
Syl NT2ZE=4mm
@ |Solid PolyBall ”;rﬁifﬁﬁh. ”*ﬁlﬁ%f%m% 317m/min | 3,000mm/min DL 40mm 0.1mm
®12R60-Re | *ETINENNG S JACETACCANT | (8,400min™) | (0.18mm/t) | LIHIRE=2mm :
Depth of Cut
. .| IRTEEE=0.5mm
® PFB PolyBall I+ BRI T 414m/min | 1,700mm/min | pitch 42mm _
®12 R24-R6 Finishing of blade face (11,000min™) | (0.08mm/t) | {IEIFE=0.5mm
Depth of Cut
Mt RiRs, BRRE. BEES . .| INIEEE=0.7mm
DLC-EBD ST 200m/min | 2,400mm/min | pitch
@ e 2 R 42mm 0.15mm
R4 Semi-finishing of blade edge, (8,000min™) (0.15mm/t) | JELREE=0.5mm
hub face and fillet part Depth of Cut
M Eib%. RE. B . .| BNIEE=0.18mm
® DLC-EBD FEINT 200m/min | 2,400mm/min | pitch 42mm _
R4 Finishing of blade edge, hub face| (8,000min™) (0.15mm/t) | {IEIRE=0.18mm
and fillet part Depth of Cut
e e S e
ffffffff {\,\ Ra:0.6984um
ok b J W gy HUINEN R TR
) T YR AT
L [ | v Rz:3.6991um
e Y DN N
t ; t T t ; t
0 0.5 1.5 2 [mm]

1
FREFENERE

Surface Roughness




B4 ( L&) FEITRARAH

OSG Corporation

BXEH (EiE) A<EB
b ESHRKTRIKTIR11335 KTRELTIHT1HA10E1003-07585T
EiE: 021-52552588; f&H: 021-58883300; Hpgm: 200051

BREH (L) TBESA
it FTBTES SR -2 AE 1004
FiE: 0510-82739271;  {£E: 0510-82739220; #B4R: 214074

BXEAL (L) SEMESHT
otk SEHmHESXICE 7BEE1801Z=
EHiE: 0553-5868160; f€H: 0553-5868190;  Hp4m: 241000

BREA (L) FBINESAT
bt Z5gN TURIXERREE 181 SEMRAE511=
EHiE: 0512-62388327; {&E: 0512-62388320; HB4H: 215028

BREHL (L) mMGRLSESSH
ks UL OAEER S0 S KRERR 3A40E1 B5T603=
FiE: 0571-82757757; {&E: 0571-82757767; HB4w: 311215
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