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FEIN T REksLE%T] Phoenix Finishing Ball
Finishing Ball End Mill
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The high precision mounting of the insert into the body enables a superior milling surface and long tool life.
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High radius precision Spiral cutting edge with excellent sharpness

Features of Insert ¥{YPFB-D £10um
PFB-D only

PFB-SP XP3320$7_]' ﬁ Grade

O SIRNEEIAA SIS Tt - SEFITF IO - R - kTR
O SR ST A (55)
O {j‘jaa"]ﬁﬁjﬁﬁ;ﬁ'lﬁ « For dry milling of steel, stainless

N l, i
OApplicable to a wide variety of work materials from mild steel to HRSA . f:t:reW:tn:‘;ﬁ;t I:)(\:rl‘-iRSA
O Sharp but rigid cutting edge 9

O Excellent chipping resistance

PFB-Q XP3225#4J5% Grade
O BEXIRARYIFARRIERIEI 7] fa /9220 2 TZII ISR EIN T

O XERINESPDISBEED, HTREMNT . EERAEEN, TSR
== ab/a T N B
EHIDEIRSN, BESEIREFAIINTIE. ERFH - FEREEN
‘L;Applicable to undercuts with 220° effective cutting edge section + F&f stable milling of a wide variety of work materials
(O No straight cutting edge at the outer peripheral surface, « Excéllent lubricity and wear resistance
which is applicable to standing wall milling that occurs chattering « For wet milling of steel and stainless steel

PFB-Q-ST XP222584R Grade
O BEXIRARTIRAREI BRI HI7) f 79200~ 2205 ERTAEN - MAGE
O =NIER7IRZ, BRMRAIMIEERIE —— BTt
OApplicable to undercuts with 200°- 220° effective cutting edge section « For stainless steel and HRSA

O Excellent wear resistance with its high rigidity cutting geometry « Excellent heat resistance

XP331 01;7_1-31 Grade

O REMATHS BEFYK SEENNSRIEIE - RIET RN - FH%AFnT
O 7RISR SBE N - CRAmRE, TSR
O %Fﬁﬂﬁj@?ﬁll‘ %Eg@rﬁé@*ﬁ - Ideal for dry milling of high hardened steel and cast iron

A - . T + Excellent heat and wear resistance
O For milling cast iron, ductuile iron and HRSA

O Strong cutting edge by the special processing
(O Highly resistant carbide material

XP6703$7JE Grade

O B ERAEMIIDUROREY;REAMEES, S - IERTEEEN - HERINIT
EHEEERIRTHRIZUE R
O %ﬁ*ﬂgwg&%iil TE‘%@?E‘E*E:&*D’JDIE*%E * For high-hardness steels and cast iron

= * Excellent wear resistance
O Specifications specialized for high-hardness steels by combining a special base

material and the DURORAY coating
O Special cutting edge treatment improves chipping resistance and machined

surface accuracy

PFB-D XCA505#4 3 Grade

O BETABMIAEMERNNE R ERTIES%ERMT
O XEMEERENSNESEERERASEH N . ETAENTHSNERE

« For milling nonferrous material
+ Optimal diamond coating for milling graphite

O Sharp cutting edge specialized for milling graphite
O Highly adhesive carbide material for diamond coating
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Finishing Ball End Mill

PFB

Profile Milling

-

WK R TR specification
RE z
{E——t—11 %
LH ‘ Ls
LF i
E .
SXENTIFF steel shank EfZ:mm  Unit:mm
A ‘ MR B ‘ DAL R 7] R
Designation DC RE AEER DCON LS DN
@ 7801400 PFB-R080SS08-5120 8 4 120 36 4.5 2 8 84 7
® 7801401 PFB-R100SS10-S130 10 5] 130 45 4.5 2 10 85 9
@ 7801402 PFB-R120SS12-S130 12 6 130 54 4.5 2 12 76 11
® 7801403 PFB-R160SS16-S140 16 8 140 64 4 2 16 76 14
® 7801404 PFB-R200SS520-S160 20 10 160 80 4 2 20 80 18
@ 7801405 PFB-R250S5525-5160 25 12.5 160 75 18 2 25 85 22
® 7801406 PFB-R300SS32-S170 30 15 170 90 3 2 32 80 27
® 7801407 PFB-R320SS32-S180 32 16 180 96 3 2 32 84 29

EEE%@EFF %E*ﬁﬂ Carbide Shank, Short Type

EfZ:mm

Unit:mm

mE ‘ M2 B ‘ ]S oz
Designation DC RE LS DN

® 7801429 PFB-R060SS06-S80CS 6 3 80 15 2.5 2 6 65 5.4
@ 7801430 PFB-R080SS08-S100CS 8 4 100 20 2.5 2 8 80 7
® 7801431 PFB-R100S510-S100CS 10 5 100 25 2.5 2 10 75 9
@ 7801432 PFB-R120SS12-S110CS 12 6 110 30 2.5 2 12 80 11
® 7801433 PFB-R160SS16-S140CS 16 8 140 40 2.5 2 16 100 14
® 7801434 PFB-R200SS20-S160CS 20 10 160 50 25 2 20 110 18
@ 7801435 PFB-R2505525-5160CS 25 12.5 160 62.5 2.5 2 25 97.5 22
7801436 PFB-R300S532-5170CS 30 15 170 75 2.5 2 32 95 27
O] 7801437 PFB-R320S532-S180CS 32 16 180 80 2.5 2 32 100 29

FBEEHRER O ( BMFRAERETER) Stock are categorized as O(Standard stock item).

@)
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PFB

BWAZRR TR specification
RE z
(@ ®
s
LH Ls
LF i —
e 4
BERESIFF KR carbide Shank, Long Type Ef:mm  Unit:mm
e ‘ oMz Az VA LTS [N EES
Designation DC RE ZEFP DCON LS DN
® 7801439 PFB-R060SS06-L100CS 6 3 100 30 5 2 6 70 5.4
® 7801440 PFB-R080SS08-L120CS 8 4 120 40 5 2 8 80 7
® 7801441 PFB-R100SS10-L130CS 10 5 130 50 5 2 10 80 9
® 7801442 PFB-R120SS12-L140CS 12 6 140 60 5 2 12 80 11
® 7801443 PFB-R160SS16-L160CS 16 8 160 72 4.5 2 16 88 14
® 7801444 PFB-R200SS20-L180CS 20 10 180 90 4.5 2 20 90 18
@ 7801445 PFB-R250S525-L200CS 25 12.5 200 100 4 2 25 100 22
7801446 PFB-R300SS32-L220CS 30 15 220 120 4 2 32 100 27
® 7801447 PFB-R320SS32-L230CS 32 16 230 128 4 2 32 102 29
TERESJIFT HBIKHEEY carbide Shank, Extra Long Type #fizmm  Unitimm

BRI

e ﬂ?;l:@ ‘ A e

Designation %JFHJF/‘ L/D ZEFP DCON
® 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-R120SS12-LL160CS 12 ) 160 84 7 2 12 76 11
® 7801423 PFB-R160SS16-LL200CS 16 8 200 96 6 2 16 104 14
® 7801424 PFB-R200SS20-LL240CS 20 10 240 120 6 2 20 120 18
@ 7801425 PFB-R250SS25-LL260CS 25 12.5 260 137.5 5.5 2 25 122.5 22
7801426 PFB-R3005S532-LL290CS 30 15 290 165 515 2 32 125 27
® 7801427 PFB-R320SS32-LL300CS 32 16 300 176 5.5 2 32 124 29

3 ‘ BETERhEEI O ( BIARAERETER) Stock are categorized as O(Standard stock item).




CRKS

N
DCON

DC
|
DCSFMs

J

Eéyi—%ﬂ Screw Fit Type Bf:mm  Unit:mm
] HME UL KRER | BaRY | RFRT ESS mE | wEER

Designation DC ZEFP DCON CRKS Spanner Size LF DN DCSFMS

® 7801490 PFB-R100SFé6 10 2 6.5 M 6 7 26 9 9

® 7801491 PFB-R120SFé 12 2 6.5 M 6 7 26 11 11

® 7801492 PFB-R160SF8 16 2 8.5 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

7801495 PFB-R300SF16 30 2 17 M16 22 43 27 28

.g{q: Accessories

8% SEFRTIAR i
Designation Applicable Body Tziigmg;?&%ié
7808124 FS20652RB ® 0.4N'm
7808123 FS25669RB ® TN‘m
7808117 FS30686RB ® 1.2N'm
il
||E|.‘ 7808118 FS35610RB ® 2Nm
i
Eig 7808119 FS40613RB ® 3N'm
Clamping Screw
7808120 FS50615RB ® 5N'm
7808121 FS60620RB @ SN‘m
7808122 FS80624RB ® ® 6N'm

& ERTIAE
Designation Applicable Body
7808203 T6-D (Torxé) O]
7808204 T7-D (Torx7) @)
@i 7808205 T8-D (Torx8) ®
P 7808207 T10-D (Torx10) o)
7808208 T15-D (Torx15) ®
Wrench
7808209 T20-D (Torx20) ® O
7808212 T30-T (Torx30) ® ©®

RFiEBM. The wrenches are sold separately from the cutters.

FBEEHRER O ( BMFRAERETER) Stock are categorized as O(Standard stock item). 4
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Finishing Ball End Mill

PFB/IX

Inserts

200° or 220°]

.]‘Eﬁﬁn):lf Inserts

B{i:mm Unit:mm
‘ o IE | B R GRS
FIATN ma TEL R%g ES Grade of Coated Materials
i el B

Appearance Designation ting| Range

Deg’ ¢| xP3225 | XP3310 | XP3320 | XP2225 | XP6703 | XC4505

0
PFB08O-SP 8 | 4 24| 7 @ | 7820030 7820010
PFB100-SP 0 | 5 26| 85 ® | 7820031 7820011
PFB120-SP 12 6 3 |10 @ | 7820032 7820012
J PFB160-SP 2 |180| 16 | 8 4 |12 1 ® | 7820033 7820013
e PFB200-SP 20 | 10 5 |15 ® | 7820034 7820014
IZHERERY
Spiral Type PFB250-SP 25 | 125 | 6 | 185 @ | 7820035 7820015
PFB300-SP 30 | 15 7 | 225 ® | 7820036 7820016
PFB060-Q 6| 3 2 5 @ | 7820048
PFB070-Q 7] 35| 2 5.5 @ | 7820049
PFB080-Q 8 | 4 24| 7 2 @ | 7820050
| B PFB100-Q 0| 5 26| 85 ® | 7820051
-
[ PFB120-Q 2 |20 12| 6 3 [10 @ | 7820052
ShErER PFB160-Q 16| 8 | 4 |12 ® | 7820053
(BRAZAK) -
Spiral Type PFB200-Q 20 | 10 5 |15 ® | 7820054
(Full Radius Type) 3
PFB250-Q 25 [ 125 | 6 | 185 @ | 7820055
PFB300-Q 30 | 15 7 | 225 ® | 7820056
PFB080-Q-ST 8 | 4 24| 7 @) 7820060
PFB100-Q-ST 200 | 10 | 5 26| 85| 2 ® 7820061
L] PFB120-Q-ST 12| 6 3 |10 ® 7820062
]
=" | PFB160-Q-ST | 2 16 | 8 4 |12 ® 7820063
bl
g’f%?% PFB200-Q-ST 20 | 10 5 |15 ® 7820064
(f?ﬁ?{k) 220 3
Straight Type PFB250-Q-ST 25 [ 125 | 6 | 185 @ 7820065
(Full Radius Type)
PFB300-Q-ST 30 | 15 7 | 225 ® 7820066

*EIN TR RIES % p.8.

*Please refer to p.224 for recommended materials by insert type.

5 ‘ FETREER O ( BIARAERETER) Stock are categorized as O(Standard stock item).




BfZ:mm  Unit:mm

\ | % i s
R i T |RBE S Grade of Coated Materials

Appearance Designation

Nt
e |pepleiblel xp3225 | XP3310 | XP3320 | XP2225 | XP6703 | XC4505

PFB060-SH 220 ) 3 2 5 2 ® 7820039
PFB080-SH 8 4 2.4 7 @ 7820040
e PFB100-SH 10 5 2.6 8.5 ® 7820041
- PFB120-SH 12 6 3 10 @ 7820042
PFB160-SH 2 16 8 4 12 ® 7820043
IR R 180 1
(I5584K) PFB200-SH 20 | 10 5] 15 ® 7820044
Spiral Type
(Reinforced Edge Type) | PFB250-SH 25 | 125 | 6 18.5 @ 7820045
PFB300-SH 30 | 15 7 22.5 7820046
PFB320-SH 32 | 16 7 23.5 ©® 7820047
PFB100-HH 10 5) 2.6 8.5 ® 7820107
PFB120-HH 12 6 3 10 ® 7820108
PFB160-HH 16 8 4 12 ® 7820109
PFB200-HH 2 180 | 20 | 10 5 15 1 ® 7820110
Lyl PFB250-HH 25 | 125 | 6 18.5 @ 7820111
[QES:29)
Spiral Type PFB300-HH 30 | 15 7 22.5 ® 7820112
(Reinforced Edge Type)
PFB320-HH 32 | 16 7 23.5 ©® 7820113
PFB060-D » 6 3 2 5 ) ® 7820018
0
PFB070-D 7 g | 2 55 ® 7820019
PFB080-D 8 4 2.4 7 @ 7820020
| PFB100-D 10 5 2.6 8.5 ® 7820021
PFB120-D 2 12 6 8] 10 @ 7820022
- 1 1 5
i PFB160-D 80 | 16 8 4 12 ® 7820023
(ERIERE) PFB200-D 20 |10 |5 |15 ® 7820024
Spiral Type
(Diamond Coated) | PFB250-D 25 | 125 | 6 18.5 ©) 7820025
PFB300-D 30 | 15 7 225 ® 7820026

RN TARHEE M RIES % p.8.

*Please refer to p.8 for recommended materials by insert type.
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PFB

.tﬂﬁU;fﬁﬁJE&éﬁgﬁﬂ_mUIE?é( ¢ De) E}E%E Chart of cutting depth and actual cutting diameter Sfmm  Unit:imm
MAINA~Y =2 e
a%ﬂﬁi’f’ig) SERRIITER (@PDe)  Actual cutting diameter
6 3 1.5 2.2 2.6 3 3.3 4.1
7 85| 1.6 288 2.8 &3 3.6 4.5
8 4 1.8 25 3 3.5 3.9 4.8
10 5 2 2.8 3.4 3.9 4.4 5.4 6 7.1
12 6 2.2 3.1 3.7 4.3 4.8 6 6.6 7.9 8.9
16 8 2.5 3.6 4.3 5] 5.6 7 7.7 9.3 10.6 11.6
20 10 2.8 4 4.9 5.6 6.2 7.8 8.7 10.5 12 13.2 14.3 15.2
25 12.5 3.2 4.5 5.4 6.3 7 8.8 9.8 11.9 13.6 15 16.2 17.3 18.3
30 15 3.5 4.9 [ 6.9 7.7 9.7 10.8 131 15 16.6 18 19.3 20.4 21.4 22.4
32 16 3.6 5 6.2 7.1 7.9 10 11.1 183 153 17.2 18.7 20 21.2 22.2 23.2
@RI T ER(¢ De)itE/Ti% How to determine actual cutting diameter
1
@ 8| De=2./apx (DC-ap)
S +
obe
DC

. }Eﬁﬂgi&%ﬁ&%@ﬂﬂl*ﬂ*ﬁ J<  Recommended pick feed and milling surface roughness

s 6 7 8 10 12 16 20 25 30 32

#fz:mm_ Unit:mm

e 0.4 0.45 0.5 0.6 07 0.8 1 12 13 14

HTEDNTHRAEE 0.007 0.007 0.008 0.009 0.01 0.01 0.012 0.014 0.014 0.015

.fiietﬂgﬂﬂlﬁ*ﬂ*ﬁfg Theoretical milling surface roughness

6 o7 ¢8 10 ¢12 @16 ¢20 ¢25 630 ¢32 [DC]
0.02
0.018 / / | A
il 7/ / 1/
- %g 0.016 / // v #ri
< © £ 0014 /
W 4 |
! Eg 0.012—————-—4—-—/4/'— s I
| ‘ = 2 001 //, j\,
: = < /I Ia
Pf S 0.008 [/ / AV’
— | W
|h=0.5>< (DC- DCZ-Pf2)| [mm) 0-006 //’r AT
0.004 Y // A
f5) DC=20mm 0,002 / 4 |
Pf= 1mm ' A/ ‘ ‘ ‘
—h=0.0125mm 0 01 02 03 04 05 06 07 08 09 1 11 12 13 14 15
i&gé (Pf) [mm]
Pick feed
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Recommended Materials by Insert Type

OE—HETFHR Best
—HEFMR Good

TR FAR
Insert Grades Appearance

I )

XP3320 prasp | O | O | O O | O
*1

XP3225 s;sg 1 © | O 0" O
XP3310 PFB-SH @) ©)
XP2225 PFB-Q-ST| O (©) ©) (@)
XP6703 PFB-HH O O (©)
XC4505 PFB-D 07

.tJJ ﬁﬂ?ﬁﬁ:g}ﬁ% Cutting Conditions

*1 AL, HASHIE—HET Best recommended for aluminum and copper alloy applications

PEB-SP- PFB-Q+ PFB-SH+ PFB-Q-ST+ PFB-HH *2 8. CFRPHJSE—HETF Best recommended for graphite and CFRP applications
- BFIHHEE fz (mm/t)
_ I IR STEER
P TR - 1A IR v
T TR - Ol s NEER oc
ork Materia Hardness Cutting Speed ap (mm)
Depth of Cut 06,8 ®10,12 | @16, 20
BN, (RIRER ~ ~
o WM (55400, $10C) 180HB | 300 (200~400) | 0.02DC | 0.1 012 | 014 | 018
BEN. 2 ~ ~
P TEW 0 (ss0C, sCM440) 280HB | 300 (200~400) | 0.02DC | 007 | 01 | 042 | 0.4
mam (SKD61, SKD11) ~280HB | 250 (150~350) | 0.02DC | 007 | 0.1 012 | 014
M BB (SUS304, SUS420) ~250HB | 250 (150~350) | 0.02DC | 007 | 042 | 014 | 0.7
Koo (FC250) ~300N/mm? | 400 (300~500) | 0020C | 012 | 0.14 | 018 | 0.22
K
b KB (FCD400) ~600N/mm? | 300 (200~400) | 0.02DC | 0.1 012 | 014 | 018
uctile Cast Iron
ol ~13%Si 500 (400~600) | 0.03DC | 0.2 | 014 | 018 | 022
uminum Alloy
\
B (C1100) - 300 (200~400) | 0.03DC | 011 | 043 | 047 | 02
opper Alloy
ﬂﬁﬁgﬁ“ﬁ@ (=) (Inconel 718) - 50 (25~ 80) 0.015DC 0.04 0.05 0.06 0.06
uperalloy (Wet)
S
P N=}
Ha® (B (Tiealav) - 90 (40~120) | 002DC | 006 | 008 | 011 | 0.3
. (NAK8O, STAVAX) 40 ~43HRC | 200 (100~300) | 0.015DC | 006 | 007 | 0.08 | 0.1
re-hardened Steel
H BB (DAC-MAGIC, DH31) 43~48HRC | 180 (90~200) | 0015DC | 0.05 | 0.06 | 0.07 | 0.07
o A (SKD11) 50 ~60HRC | 150 (100~250) | 001DC | 0.05 | 0.06 | 0.07 | 0.07
ardened Steel
- ERAMERRIELFRAEENRERE. BRENTREESA0EE,
The above cutting conditions are to be used as general guidelines.
Adjustments may be necessary depending on actual cutting conditions.
PFB-D
s AR fz (mm/t)
- ThegEas
TH R - S D Bl
Work Material Tensile Strength- Ve(m/min) =
CUSWELC Hardness Cutting Speed SRl
DepthofCut | 6,8 | 010,12 [ 916,20 [ ¢25~32
Sz - 500 (400~600) | 0.03DC | 014 | 017 | 021 | 0.25
raphite

atrt
Carbon Fiber Reinforced Plastic

(CFRP) - 400 (300~500) 0.03DC 0.1 0.13 0.17 0.2

- ERFERRELIR IR ENRERERE. BRENTEESRRE.
The above cutting conditions are to be used as general guidelines.
Adjustments may be necessary depending on actual cutting conditions.

8



- jJDI%SGE Cutting Data

EEFAXP222 5@ %e i HAVEREHATAREIN L Finishing of turbine blade with the XP2225

{T%f\HIE PFB-R160SF8 Eﬂ%ﬁ?zﬁ I”]I%&% The number of turbine blade
fEFRTI () PFB160-Q-ST (XP2225) |  ERASREIR 10 2 20 e

Insert (grade) Coated Carbide Insert

W (YEHKE487m/ BTk

Turbine Blade (Cutting length 487 m / per blade)
AITHEL SUS430

Work Material

EftAR

Competitor

DRlEE 420m/min (8,350min"")

Cutting Speed

6,687mm/min (0.4mm/t)

T SR HI T B ST T RIS IR
Bopth of Cut ap=0.2mm Pf=0.5mm X5, FHEAIEEFIEM AL,

PIEUHR IKAHELERF Achieved high-speed milling without chipping
Coolant Water-soluble by the newly designed cutting geometry.

(EERHL HEEESEINTHL Durability has also greatly increased due to the

Machine 5-axis machine exclusive for blade machining new material grade.

*E%:_FFCD700$jﬁﬂgj(ﬁ;¢,£$§§*§nul Finishing milling on large press die of FCD700

fEATR PFB-R300SS32-LL290CS
Tool (R15 % 27])

P (0o PFB300-SH (XP3310)

Insert (grade;

=7 Ul

Work Side panel outer

i I GG7oL (FCD700tE%)

Work Material Equivalent

gt 565m/min (6,000min)

mEE |
BARE 5,600mm/min (0.47mm/1)

INI7E BRI

Cutting Method Profiling Milling

TIHIRE - -
Depﬂ: e dp=0.17mm Pf=0.5mm

e | % ()

Coolant Air-blow

FEFRHA Jel I N(BT50)
Machine Double Column Machining Center I‘DIS1 dﬁmﬁﬂ'ﬂm%’%;

SN T EHTIEREEHT), ERRSRT, R TGS BRERTHIEENESR, mT Cutting edge after 51 hours of milling
LR,

Reasonable wear and no chipping of cutting edge occurred after 51 hours of machining. All points of the work material
met the required form accuracy, and the shiny machined surface was achieved.

%m”ﬁﬁ%@ ﬁ'ﬂﬁ QE Surprising durability of the diamond coating

fEATE PFB-R2505525-5160 o
Tool (R12.5 % 27J) —— igiggg
Lyl FEPIRSJVCCEP Ol PFB250-D (XC4505)
IRt aE 0.12}
Work Material Graphite =
IR ) : 2, _—
s > 220m/min (2,800min™") &

utting Speed (r:n)
AR 560mm/min (0.1mm/t) § oo
IIsE SFEEERINT £ oo .
Cutting Method Pick Milling ="
o - - / /
Depth of Cut ap=12.5mm Pf=0.2mm 004 5 . N
P % / /
Coolant None 0.0 ' B ===

i 7
SRR IRINTAHL (BT40) lrm
Machine Vertical Machining Center
280 336 392

[ 56 12 168 224

LM HAEINTHERIERENRE. YIEHKEE (M) Milling Length

Diamond coating showed its superiority in machining graphite.




MBI (BEHREAIELER) Milling of a SUHE00 blade (Comparison of tool wear)

b PFB_?&?&’?E;;;‘;" 60 DINTATE] Time 7053\@13 minutes 14053\@1] minutes
£/ (#4/%) PFB200-SP (XP3320) 1IHHKE Milling Length 100m 200m
In de)
hgap=d

Blade Sample Model

SUH600 #8245
Work Material Equivalent
JESHE
Overhang igth 110mm
PIRLEE ) .
Cutiing S?eed 94m/min (1,500min"")
ISR 2,000mm/min (0.67mm/t) FEIRE (mm)
Feed ! Wear amount
IFEE {BRINT
Cutting Method Profiling Milling

dp=0.2mm Pf=1mm

T BiATR
e ey Competir
SRR TG (BT40)
Machine Vertical Machining Center

T{4%@E R300

Workpiece top surface

EEIRE (mm) 0.032 0.033

Wear amount

INT200mEEeRAY, PFBAIERELEMAT~mMD1/2,

In comparison to competitor products, the PFB has half the amount of tooling wear after machining 200m.

S50CHI30°1k T S50C at 30%inclined surface machining

EFETR PFB-R2005520-5160 012
Tool (R10 x 27]) —a— PFB
LR PFB200-SP (XP3225) o / —e— RE0TEA
I = et
T 2, —o— RO |
Work Material 550C 2@ / Competi
(mm)
80mm § 0.06

IH5E . . E M
el 300m/min (4,800min") § o

1,344mm/min (0.14mm/t) o m
INTT5i% BE&MNT RRIE30°
Cutting Method Straight line pick 30-degree inclination
e 0 100 200 300 400 500 600 700 800

ap=0.1mm Pf=0.5mm HIBHKEE (M) Milling Length

u

HIEER % (54=)
Coolant Air-blow E{E’AEIF.%A 462m Eﬁgﬁﬁ]?ﬁ'ﬁ 836m
{SERH BhstIn Ty (BT40) Competitor Competitor

Machine Horizontal Machining Center

XP3225RIFFIAIN TSR EIRE LR N B 5

N, EREREMAIEET], INTERE.

The XP3225 is capable of achieving stable machining without
abrupt interruptions and tool chipping. In comparison to

competitor products, tooling wear on the XP3225 in the initial
machining stage was minimal.

10



. }JDI&E Cutting Data

ERAN T Machining die insert with FC250

fERTHR PFB-R200SS20-LL240CS

Tool (R10x 27])
(=T IR PFB200-SH (XP3310)
nsert (grade)
REER
Die Insert
FC250
160mm
A 345m/min (5,500min") ——— =
Congspees SEATERIEL, FHETNT THREEEIEE.
g;dul_x 4,000mm/min (0.36mm/t) The finished surface and accuracy increased compared by the competition.
INI7giE AN, S=skinT
Cutting Method Profile Milling, Contour Milling
PIEIREE - -
Depth’of%ut dp=0.2mm Pf=0.25mm
paf=l:: bl % (Rig=)
Coolant Air-blow
EFEH SZEINT A (BT50)
Machine Vertical Machining Center

-D E"JE;’%EE*&DDI Machining graphite electrode with PFB-D

fEAETE PFB-R160SS16-LL200CS PFB-R080SS08-LL140CS
Tool (R8x 270) (Rax 27)
ELIIEE)  prp160-D (XC4505) | PFBO8O-D (XC4505)

Insert (grade)

T AR

Work Material Graphite electrode

HE
Rl 120mm (7.5D) 110mm (13.75D)

?ﬂﬁgfg%wd 400m/min (8,000min”) | 100m/min (4,000min")

Sl 5 000mm/min (0.5mm/t) | 2,160mm/min (0.27mm/t)

INIr5E {EINT. F=LNT

Cutting Method Profile and Contour Milling

IR
ggftj}ﬁ{%m dp=8mm Pf=12mm |dp=0.3mm Pf=0.24mm

AL :: il 7

Coolant None

i ST AL (BT40)

Machine Vertical Machining Center

SKDT1HIEEEERANT pie insert with kD11

fFETHR PFB-R100SS10-LL150CS
Tool (R5x 27])
RIA MR PFB100-SP (XP3320)
nsert (grade)

REIZR

Die Insert

SKD11 #2245 (58HRC)
Equivalent
M o
hang Length 80mm = x ;-0"

TErEE | - — . 2 - / -
g b 200m/min (8,000min’) INTETRERAIAS. ML ATRT.
AT K Cutting edge had normal wear without abnormal damage after finishing 7 hours of
JE;;SJEE 2,000mm/min (0.125mm/t) machining. Finished surface was much smoother and consistant versus competiton.
NIrEE FINT. EmsinT
Cutting Method Profile Milling, Contour Milling
TIHIRE - -
Depth T feut dp=0.Tmm Pf=0.2mm
il % (Rie=0)
Coolant Air-blow
EFEH ARG (HSK40)
Machine Vertical Machining Center

M



https://youtu.be/HSl0G7Y7XkQ

SKD61(52HRO)AYEn

ERTR

Tool

BT R (5

Insert (grade)

NTAA%

Work Material

T

Cutting Method

YIHIEREE

Cutting Speed

=
Depth of Cut

Il :: il

Coolant

SRR

Machine

SEEN60HROINTH, RIFELRAIN

ERETER

Tool

Insert e

ERATI R ()
)

HNITE

Work Material

NIT5iE

Cutting Method

YRR

Cutting Speed
IEERHE

Feed

TIEIRE

Depth of Cut

Il

Coolant

SEFRHAR

Machine

PFB-R200S520-L180CS
(R10x 27])

PFB200-HH(XP6703)

1L Long tool life in SKD61 (52 HRC)

SKD61(52HRC)

FARINT

Profile Milling

250m/min (3,980min"")

1,592mm/min (0.2mm/t)

Ap=0.2mm Pf=0.3mm

% (SA%)

Air-blow

BrECINT A CN(BT50)

Horizontal Machining Center

PFB-R200S5520-L180CS
(R10x 27])

PFB200-HH(XP6703)

4 Excellent durabilit

SKD11#82fm (60HRC)

Equivalent

FARINT

Profile Milling

200m/min (3,184min")

1,274mm/min (0.2mm/t)

dp=0.2mm Pf=0.3mm

% (560

Air-blow

ErUINTALN(BT50)

Horizontal Machining Center

tﬂﬁuﬁg (m) Milling Length

500

1,000 1,500 2,000

Bt/AT]=mA

Competitor

Bfth/AF)fmB

Competitor

Bth/AT]FmC

Competitor

HA B mA

Competitor

high-hardness steels (60 HRC)

Bt~ mB EStu/N-Ig (e

Competitor Competitor

200

tﬂﬁ”ﬁg (m) Milling Length

400

600 800 1,000 1,200

ST

Competitor

Ht B m

Competitor

12



AN L AEEkLE%T]

Ball End Mill for Finishing

W - (IR A

Barrel Type & Lens Type Inserts

WIRFRIFZ R BT SEISE B RYIN TR EF A I T

Original geometry that enables smooth machined surface and higher cutting efficiency

1% (PFB-BR) carciryee {BRANTE (PFB-LZ) wensryee

=] B EELIENESLE) REE S 2
iner HERIEELEINT : FIOFE W KFRERHMEAZIIT
Wiper edge ?L[(eiﬁRR Contour milling o-fm\:e'::cal slope Eﬁ?c}ijedge R Flat center C@gmﬂ;R Copy milling of horizon/tal slope
W RESHEERINT ; W EEAEAZINT
Flat bottom milling S Copy milling of curved surface
NERTEAEIT.1°H B ERTERAETS.7°K
EEME KFRE
(BEFTR) (BETR)
% AN T AT % 34N TR
Applicable to vertical slopes u Applicable to horizontal slopes
QHE_IR topf7,1° (seettal:vletbe\ow)P P u:?o 15.7°zsee labletbelowF))
Peripheral edge R * For 3-axis machining * For 3-axis machining

KRR
Horizontal slope angle
EETRA
Vertical slope angle
B JERNSEAES R A B oI RIS AR
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°

BRI S5 AERET R

Insert grade can be selected according to application

XP32251‘ZE§ Grade XP331O$ZEE\ Grade

- BRETFZIMIEERSEINT - RETHEE - HERRITIUINT
- MRAGEBM. MIERME - URAIMRAE, TR

- For stable milling of a wide variety of work materials - Ideal for dry milling of high hardened steel and cast iron
+ Excellent lubricity and wear resistance - Excellent heat and wear resistance

13




BTk o)
#WE (PFB-BR)

Barrel Type Tool

I EEMMNE I
Vertical Slope

==
W1
A7)
;20, Bs

DH' Inserts B{Z:mm  Unit:mm
TDRRY . IREMER
Aotk oz tﬂﬁu?j?& Insert Size @QQ{K Grade of Coated Materials
Appearance LEsighaticn e gz:::tm EWB]EWJ Apgggayb‘e DGRV VI XP3310
PFB100R150-BR-ST 10 15 1 5 2.6 8.5 0.3 ® 7820071
PFB120R180-BR-ST 12 18 1 6 5 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
pEE12EHE)
Multi-purpose PFB250R375-BR-ST 25 | 375| 25 | 125 6 18.5] 0.5 @ 7820075
Type
PFB320R480-BR-ST 32 |48 3 16 7 23.5 0.5 ® 7820076
PFB100R150-BR-SH 10 15 1 5 2.6 8.5 0.3 ® 7820081
PFB120R180-BR-SH 12 18 1 6 3 10 0.3 ® 7820082
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
VAES = (4i¢]
Reinforced Edge PFB250R375-BR-SH 25 375 | 25 [ 125 6 18.5 0.5 ©) 7820085
Type
PFB320R480-BR-SH 32 | 48 8 16 7 23.5| 0.5 ® 7820086

T BMHEXRESE p.2 ~ p 4o
See p.2-p.4 for shank holders and accessories.
*EIN TR RIES%p. 16,

*Please refer to p.16 for recommended materials by insert type.

FEFMZEE RO ( BIAVERETER) Stock are categorized as O(Standard stock item). 1 4



https://www.osg.co.jp/media_dl/vu-r_dl/index.html?utm_source=qrcode&utm_medium=c_88&utm_campaign=vu-r_dl

FE NN LBk %]

Finishing Ball End Mill

(A2 AL (PFB-LZ)

Lens Type Tool

[ FRFEARRHE I
Horizontal Slope

> -

B

i
!

I
@ FAv:ET
V;I
b
Vi

X
J;

DH‘ Inserts B{Z:mm  Unit:mm
PARY s | el
o tﬂﬁum*ﬂ nsert Size L\( , rade of Coated Materials
.. e N
Edges L P oy XP3225 XP3310
PFB100R150-LZ-ST 10 | 15 1 33| 26 8.5| 0.75 ® 7820091
PFB120R180-LZ-ST 12 | 18 1 4 3 10 0.75 @ 7820092
PFB160R240-LZ-ST 16 | 24 2 53] 4 12 1 ® 7820093
2
PFB200R300-LZ-ST 20 |30 2 67 |5 15 1.75 ® 7820094
B
Multi-purpose PFB250R375-LZ-ST 25 | 375| 25 83| 6 18.5| 1.75 @) 7820095
Type
PFB320R480-LZ-ST 32 | 48 3 107 | 7 235 2 ® 7820096
PFB100R150-LZ-SH 10 | 15 1 33| 26 8.5| 0.75 ® 7820101
PFB120R180-LZ-SH 12 |18 1 4 3 10 0.75 @ 7820102
PFB160R240-LZ-SH 16 | 24 2 53| 4 12 1 ® 7820103
2
PFB200R300-LZ-SH 20 |30 2 67| 5 15 1.75 ® 7820104
TIRIBIE
Reinforced Edge PFB250R375-LZ-SH 25 | 375| 25 83| 6 18.5| 1.75 @ 7820105
Type
PFB320R480-LZ-SH 32 | 48 3 107 | 7 235| 2 ® 7820106

TIHF. BHHERESE p2 ~ pa.
See p.2-p.4 for shank holders and accessories.
I TAPRHER M RiES%p. 17,

*Please refer to p.17 for recommended materials by insert type.

1 5 ‘ FEFREERNO ( BIAMERETER) Stock are categorized as O(Standard stock item).



https://www.osg.co.jp/media_dl/vu-r_dl/index.html?utm_source=qrcode&utm_medium=c_88&utm_campaign=vu-r_dl

FEIN T FAERL %]

Finishing Ball End Mill

PFB

.tﬂﬁU§f¢§)’E§ Cutting Conditions
BB PFB-BR Barrel Type Tool

W TRl R

OFE—HEFEMIE Best

Recommended Materials by Insert Type —HEFMR Good
TIRHIR TR
Insert Grades Appearance
XP3225 PFB-ST ©)
XP3310 PFB-SH @) (©)

ERENSEE SIIHEE f2 (mm/t)

INTazkt FRRE - B PIEERE Depth of Cut TEER oc
Work Material TenS‘H'e Ztreﬂgm' Ve (m/min) =
ardness Cutting Speed T RE YIMRE
P\tch(Jn:m) Depth o?ICutﬁvm)
R, (BRI - - N
Mild Steel, Carbon Steel (55400’ S1 OC) 180HB 300 (200 800) 0.2 0.12 0.14 0.18
RN, &8N - - N
P Carbon Steel, /ﬂoy Steel (SSOC’ SCM440) 280HB 300 (200 800) 0.2 0.1 0.12 0.14
E%fg (SKD61, SKD11) ~280HB 250 (150~ 600) ~0.2 0.1 0.12 0.14
M Staﬁi@ee, (SUS304, SUS420) ~250HB 250 (150~ 650) ~0.2 0.12 0.14 0.17
cfﬁfﬁm (FC250) ~300N/mm2 | 400 (300~ 800) ~0.2 0.14 0.18 0.22
K X R
| DBk (FCD400) ~600N/mm? | 300 (200~800) | (BFEFE) | g5 012 | 014 | 018
uctile Cast Iron Based on cusp
height
BMAES () (Inconel 718) - 50 (25~ 80) | T L5 0.05 | 006 | 006
Superalloy (Wet) . . . .
S
Kase (8 : - N
= Al&',ﬁ,&, (Ti-6Al-4V) - 90 ( 40~ 120) 0.2 0.08 0N 0.13
P,e_hzfﬁfﬁ@ Steel (NAK80, STAVAX) 40 ~43HRC | 200 (100~ 350) ~0.15 0.07 0.08 0.1
H - E‘fﬁ*ﬁee, (DAC-MAGIC, DH31) 43 ~48HRC | 180 ( 90 ~ 350) ~0.15 0.06 0.07 0.07
VAR - - N
Hardorad Steel (SKD11) 50 ~60HRC | 150 (100~ 300) 0.1 0.06 0.07 0.07

WEC FRRmEE
Theoretical Cusp Height

T%ﬁ! (PFB-BR) Barrel Type Tool

—_

[ﬂﬂI*}ﬁE
=—_V _ Pitch

h=05x (2xRE2- [(2XRE2)? - P* )

h:RimSE PITHEE RE2:SMNER

Cusp height Pitch peripheral edge R

A h—u

- ERYERRIESSIR AR E RS, BRENTRRESHEE,
The above cutting conditions are to be used as general guidelines.
Adjustments may be necessary depending on actual cutting conditions.

RinEFNNTEEE  cusp Height and Pitch

0.020
0018
0.016
zIN =
s & oone
ﬁ'ﬁ [
U r
= a 0.012
E 3 oo
(h) 0.008
[mm]
0.006
0.004
0.002

#10 R15 12 R18 16 R24 20 R30 25 R37.5 ¢32 Rd8 ﬁ%fﬁé;d
/ /1)
nyas
/) /
// )/ 2L
; yyya
N/
V9
S
==
0 05 1 15 2 25 3
DDIﬂ:{EE (P) tmmi
Pitch
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BN AERLET]

Finishing Ball End Mill

PFB

W JEISRAEEHESR cutting Conditions
'fE}FZ}JDIﬁEgE PFB-LZ Lens Type Tool

INTHAH

Work Material

TUHRRE - BE

Tensile Strength-
Hardness

W T RIER R OB—IEHHIR bost
Recommended Materials by Insert Type OB THEFMIR Good
TR#3E R
Insert Grades Appearance
XP3225 PFB-ST @) O @)
XP3310 PFB-SH O ©)

PIEHES; S

Vc(m/min)

Cutting Speed

. EBEM (55400, 5100) ~180HB | 300 (200~ 800)

l  TEW 2SW (s, scMad0) ~280HB | 300 (200~ 800)

Bam (SKD61, SKD11) ~280HB | 250 (150~ 600)

M o (SUS304, SUS420) ~250HB | 250 (150~ 650)

T B (FC250) ~300N/mm? | 400 (300~ 800)
K

LB (FCDA0D) ~ 600N/mm? | 300 (200~ 800)

o BIAEE (B51)  (Inconel 718) - 50 (25~ 80)
S

o o DU (NAKBO, STAVAX) 40 ~43HRC | 200 (100~ 350)

H o2 (DAC-MAGIC, DH31) 43~48HRC | 180 (90~ 350)

o BB (sKD1D) 50 ~60HRC | 150 (100~ 300)

BIIHAR fz (mm/t)
JJEE1E oc

TIRIRERSEE

Depth of Cut

INTLEE TIRLRE
~0.2 0.12 0.14 0.18
0.2 0.1 0.12 0.14
~0.2 0.1 0.12 0.14
~0.2 0.12 0.14 0.17
~0.2 0.14 0.18 0.22
RERImEE
(BIETHE) ~0.2 012 | 014 | 018
Based on cusp
height
(See chart below) ~015 0.05 0.06 0.06
(0.2 0.08 0.1 0.13
~0.15 0.07 0.08 0.1
~0.15 0.06 0.07 0.07
~0.1 0.06 0.07 0.07

- PRSERRELIRIEIRE ORI, EREN TR RIESARE.

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

WEE FRRImEE
Theoretical Cusp Height

AN —y

Rt EMNITEEE  cusp Height and Pitch

{GRZANTFAEL (PFB-LZ) Lens Type Tool $10RI5 912 RIS 16 R24 920 R30 25 R3T5 (32 R4B %%fﬁégq
‘ 0.020 / /
i 0018 / / / [
0016 [
XRE o014 / /
Tuy b0
I ¢ // )/
DC . =3 o 0.012 // A
1 \ E 3 oo /
fﬁ F (h) 008 N/
‘ ; [mm] /
0.006 Z,
T #HE /
Pitch 0.004 v/
0.002 Z
h=0.5x% (2 xRE2- [(2XRE2)* - P ) ‘
0 0.5 1 15 2 25 3
hidissSE P NTHIE  RE2:ETIR
Cﬁfg’?‘e’?:ht Q’EtchiEE E@omedgeR }JDI%FE (P) [mm]
itci

17




.jJEII%SGE Cutting Data

EFEHEEL (PFB-BR) HH{THEEREEEERFHERISHIHEIIT

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

: PFB320R480-BR-ST R48
wETE

Ve JJFF : PFB-R3205532-LL300CS
Shank

LAEr=mm ¢40xR3
(3/B%%70)

Conventional
(Shoulder Cutter)

J0T A FCD550R

Work Material

?E”f’ied 200m/min (1,990min"") 125m/min (995min")

-

AR 600mm/min (0.15mm/4) 700mm/min
0.7mm 0.35mm
0.3mm 0.3mm

176mm
I (R&=)
Air-blow

IITATE 212458 5/\i399555F

Machining time 2Hours 12Minutes 8Seconds 5Hours 39Minutes 55Seconds

InIE BENFHERNNGEEE

Machined surface Set to almost the same cusp height

SEFRHAR EMANT Ry (BT50)

Machine Horizontal Machining Center

INTEEEREALAEF=RAI21E.
INTHERLGRE30%, MEEMMNEIEINTIER 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%.

fEFAtEEY (PFB-BR) #HTEWHHER (RamtlAE) RI3%HEM

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

7Ok : PFB200R300-BR-ST R30 MR RI0 | EfBAS]F=R R20 WRIETRFRNARRE, BEEAE
@EFHIE Insert (ISRQ:&) (ﬁﬂ . fEﬁ?}]DIﬁE) Difference in path based on insert shape
Tool JJ#F : PFB-R200SF10 Conventional Competitor
e (Ball Type) (Barrel:Lens Type)
SKDé61 (45HRC)
Cutting Specd 150m/min (2,387min"")
ISR 477mm/min (0.1mm/t)
eed
T 1.01mm 0.59mm 0.86mm
YIRREE
Depﬂ: R 0.1mm 0.1mm 0.Tmm
TESHE
Overhang igth 110mm
IR B MDA .
Coolant Water-soluble Ly\?f?zl%
PTAIE] 2755207 465195 3153537 (B
Machining time 27Minutes 20Seconds 46Minutes 19Seconds 31Minutes 53Seconds Conventional
Ball Type
0.005mm
Ra=0.49pym Ra=0.88um Ra=0.65um
face Rz=2.1pm Rz=3.4pm Rz=2.8uym
EFRHAR sZECINT Aty (HSK63)
Machine Vertical Machining Center
WEEUR30RTLUEININT PR, FEIEI4Eiaatal. AT
P . an
54b, H8E (PFB-BR) EBREIIRITiRSRENEE. (FERL - (SFNTR)
B, 06DC (12mm) WREINTEE, SERAARSEBASAMEE - (BRI TEME Competitor
tb, EXiIEH4ERERTIE]. Barrel-Lens Type
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.

18



- JJDI%SGE Cutting Data

R EE E I A 344N

{EF3tEEY (PFB-BR) 171

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

JJF  PFB200R300-BR-ST R30

LAEF=Em @40xR3

Insert _ (TJ-E%B)
JE*% JEFRAR Conventional
Shank g—pec\'al Order (Shoulder Cutter)

FCD550R

e Wl 152m/min (2900min’) 13m/min (900min")
Eﬁ?@fg 650mm/min (0.11Tmm/t) 500mm/min
E‘DI&EE Tmm 0.35mm
i |
PIRIREE
Depth Df%ul 0.6mm 0.6mm
145mm
P % (540
Coolant Air-blow
JINIASE 9/NBF 22/Nif
22Hours

Machining time 9Hours

RENVFHERRREE

Set to almost the same cusp height

NTE

Machined surface

EFRHAH

Machine

BN (BT50)

Horizontal Machining Center

AIRIBIREEE.
PIEFRINITIATHEERERT] F, AMPFB-BR sJLIEAIIT2
ANTHLA LRI AN,

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.

&84 (PFB-BR) X

DNTAiE

Machining Time

15 20 25

10

Pr-BR

LAEF=m

Conventional

22/\rt

22Hours

W NTEH

Machined surface

JJE : PFB200R300-BR-SH R30 ARG ¢20xR3

fFETH Insert (EMEBR)
Tool JIHF : PFB-R2005520-L180CS Conventional
ank (Radius Type )

InIAAwt

Work Material

DH31S 185

Equivalent

PIRIEE : L
Cutting S?eed 220m/min (3,510min"")
iR 983mm/min (0.14mm/t) | 1,750mm/min (0.25mm/t)
T 0.8mm 0.35mm
TIRIRE
Ds-pthl Sfeut 0.15mm 0.15mm
98mm
% (5L=R)
Coolant Air-blow
INI75iE LREAEINT
Cutting Method Contour line finish milling
SN TAIE) 28534080 4553 7D

28Minutes 40Seconds 45Minutes 7Seconds

Machining time

Cusp height 0.002mm

0.005mm

EFaHAH ENCANT O (BT50)

Machine Horizontal Machining Center

LU mEN B AR TR, REMIARE NTHAMIA
. #5805 (PFB-BR) HAITFEARINIAER, (EIRIEESE, AILL
RERTDEMITIH.

BERREF, KRR ERIKTE.

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.

19

W) EERBER

Wear Comparison

W PFB-BRIEINLE

Finished surface by PFB-BR

LAEF=ia

Conventional

INTERERFEITLISHRRLFIE.

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

R
Machining Time N %Tﬁ%
mount of Wear
40 50
ham ®:0.011mm
PFB-BR 28554075 . G
28Mi 408, 3
inutes 40Seconds gNtﬂ\m,;f,‘n\n/YfS' . 0.014mm
LA 454575 7 ®: 0.046mm
Conventional 45Minutes 7Seconds Chipping . 0.088mm




7@?2 ( PFB' BR) Egj(?é*ﬁﬁ*%ﬂﬂl Finishing of large die by barrel type tool (PFB-BR)

ERETER

Tool

INIAAE

Work Material

PRI

Cutting Speed

EEIRE
Feed

TR

Pitch

AT —
K

Cusp height

JESHE
Overhang Length

Il :: il

Coolant

HNTAdE)

Machining time

TR

Number of tools

HSERTE)

Polishing time

SN TAY(E

Total machining time

(SRR,

Machine

75 : PFB320R480-BR-SH R48

Insert

JJ#F : PFB-R3205532-LL300CS
Shank

LUEF=E RO
(BKLEY)
Conventional
(Ball Type)

SC410

250m/min (2,500min"")

101m/min (2,680min-")

800mm/min (0.16mm/t) 1,800mm/min
3mm 2mm
0.023mm 0.084mm
175mm
%

1.ONESx 18T (27)\ET)

1.5Hours x18Work

VIEFx 18T (18)\8T)

1Hours x18Work

3%

3tools

63

6 tools

ANEFx 18T (72/)NB9)
4Hours x18Work

6 /NEFx 18T (108/\E)
6Hours x18Work

99/
99Hours

126/)\f
126Hours

Z NIt (BT50)

Double Column Machining Center

SIHINTASE)
Total machining time
50 100 150
99/)\R
99Hours
¥edain e e 126/)\g
Camvaniianel Polishing time 126Hours

RERKRESNARZ T BB EES DN IE.
BEIERD T AIBLERENYERTE, SRS AR E b KIB4E5E.
T EIERAERESTE, SR MERTIEHE.

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.

TR

Tool

INTHA

Work Material

IRz

Cutting Speed

IEEIRE
Feed

TR

Pitch

Depth of Cut

Length

IR

Coolant

Cusp height

PNITAYE

Machining time

INTE

Number of processes

(SRR

Machine

)Eﬁgg (PFB'LZ) E"Ju-l-):lLSiE*EJJDI 5-axis finishing of blade with lens type tool (PFB-LZ)

715 : PFB200R300-LZ-ST R30

Insert

JJF : PFB-R200SF10
Shank

EfhAENAFINIAIE R20

Competitor Lens Tool

SUS430

500m/min (7,961min"")

2,388mm/min (0.15mm/t)

2,388mm/min (0.1mm/t)

1.24mm 1.01Tmm
0.2mm 0.2mm
90mm
KA HEEIE
Water-soluble
0.006mm
19653%h 24455%h
196Minutes 244Minutes
12E
MR INIEMH

Turbine blade processing machine

AN LTAE

Machining time

200

300

19655%H

196 minutes

HitA 5 m

Competitor

244555k

244 minutes

f£FEPFB-LZ R30, @INNANI T EEMTI4ERENN TR,
By using PFB-LZ R30 to make the pitch larger, machining time is shortened.
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- HUI%GE Cutting Data

{AFZINIRAEY (PFB-LZ) BOM FERESAHASINL s-ax

inishing of turbine blade with lens type tool (PFB-LZ)

: PFB200R300-LZ-ST R30 LERS R10
wATE o (L)
vl JJAF : PFB-R2005520-L180CS Comveranel
ank (Ball Type)

InIAAwt SUS430
W

Cutiing Speed 420m/min (6,687min"")

gf?@;g 5,350mm/min(0.4mm/t)
INT e 0.866mm 0.5mm
=
Depth of Cut 0.2mm 0.2mm
TR 15°
angle of tool
- 90mm
A= KB B
Coolant Water-soluble
INTAE 955255 16533070

Machining time 9Minutes 25Seconds 16Minutes 30Seconds

RIREIE
Cusp height

EFaHAH

Machine

0.003mm

SZRIAT A SHINTIHL (BT50)

Vertical machining center for 5-axis machining

A IE 4G R E),

Significant processing time reduction is achieved.

(OZINTRE (PFB-LZ) SINTABUMEREM (B THAWUMEIRE

PN THS A

Machining Time

190

15 20

955258

9Minutes 25Seconds

PFB-LZ

LAEF= &

Conventional

165307

16Minutes 30Seconds

W EHITARE

Difference in tool path

PFB-LZ

NI
Machining
efficiency

170%

A= (BRSLEY)

Conventional(Ball Type)

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

JJF 1 PFB320R480-LZ-SH R48

Insert

JJ#F 1 PFB-R3205532-LL300CS
Shank

PX5

TIRIEE

Cutting Speed 226m/min (2,250min"")
AR 650mm/min(0.15mm/t)
T 0.8mm

Pitch :

PIRIRE

Depth of Cut 0.2mm
TIESHE

Overhang Length 176mm

b iz % (Rig=)
Coolant Air-blow

DR TAIE 2/\AF30%>

Machining time 2Hours 30Minutes

0.002mm

=
Cusp height

EFEHAR

Machine

IZRINTHC (BT50)

Vertical Machining Center

PHERETSINT OB THEINTIE, BinTENRaEpERSINTH
0, T44°, SEFESETIE TN, ERAGAZINLIMAE (PFB-1Z) , T
R LAARER VS TINT., K@i TReRd1E), PR,
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.
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THASOTEE,  (4°7KFRFm)

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

W NTE

Machined surface




1)

Example

A RIES P EXKIRH IR RmES.

Tailored special tools are available to accommodate specific machining requirement.

%E%E Surface Treatment

H:Z :{* Appearance
1)

R8
Example

R40
BRI RETI R BLETI SNRRE DLC %2
@16 ,EERGO [} 16 §$R40_R8 Diamond Coating DLC Coating
Lens Type Insert : ¢ 16 Bottom edge R60 Oval Type Insert : ¢ 16 Composite R40-R8

E.rﬁ%:_l:t Exchangeable Head End Mill

- % ?
HHEY

BRLEEET)

Oval Type End Mill

I' — Freu—

RN FE

HRELSET]
Barrel Type Lens Type

Barrel Type End Mill

. TN =
15'22531%5%\1@2&/&5 EﬂAJ’E'\Q Please contact your local sales representative for details.

*%?JEIIJEHBF%%ED Ball End Mill for Finishing o ®3 R30
]

SaRpRESTA PolyBall =0\ \ !
Composite Radius Shape Type Variant Shape Tool & ;

EA— AR AR AR g
— (A, B

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

EXSTHRR - HHEASERAZR, ST ERE
RUIRS, ZErainIAtia).

Improves machined surface quality and reduces machining time for complex
shapes such as inclined and curved surfaces. .
P HRAGEER— 4,
Example of combination of Rs.

N
4@ Compatible with various inclined surfaces

POlyBa" Eﬂﬂﬁ;% Other forms

BRSLE Ball B8 Barrel

BN RRE Lens TREFITAE Barrel - Lens

INIeE

Machined area

BERAAAEEWAR.

ARIEEFEXEHIF A RER. FHIEE

ecial tools are available to accommodate specific machining requirement. Please contact your sales representative for details.
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(m " shaping your dreams

Bl (L) WETRARAR & OSG(
k3 “‘,Fu—-

BREAN (ki) A58

ik _ESmKTRETERT11335KTRE1T HT1021%1021003-0787T

EHiE: 021-52552588; f&&: 021-58883300;  HB4": 200051

BREA (L) KBS
bt THETRTNES S - 2@ AE1004=
HEIE: 0510-82739271; {&HE: 0510-82739220; Hi4R: 214074

BREA (L) SEHssSAT
il LR ETEHm RS X R TR OSF506=
HiE: 0553-5868160;  {&E: 0553-5868190;  HR4m: 241000

BREA (L) FHNESSAT
ik TTAE N X iR 251 SIS SHARE33A16
HEIE: 0512-62388327; {&H: 0512-62388320; HR4w: 215000

BREA, (L) HUNmWLESHT
bk T AR TS0 S RIRERR 374081 5560
HiE: 0571-82757757; {&H: 0571-82757767; Hi4m: 31

AL (i) FRESSHT
Hotik: A TETRENRELFE466 S EAE604-122
FEi&: 0574-88161548; {&H: 0574-88134670; Hp4m: 315100

AL (Eig) TSRS

ek FRE MNHERAXMANTER161S+2ERR HAEE30012EA06-0

EBiE: 020-38210423; fEE: 020-38210425;  HB4%%: 510610

BREAL (L) RIS
ok JRERIMEE X AE AT R RS FIOCEE2112=
BBiE: 0755-83566532; f&H: 0755-83558854; HE4R: 518017

B4 (Eig) LR AE]
Mok JEERRRARXEE JNAE 195 ERAE 151#£20201B2=
FBiE: 010-85261018; f€H: 010-85261016;  HB4%: 100004

BtHl (L) KEHNE
otk KRR XS SR — Dz AR 1720/22007=
EBiE: 022-23037566/022-27357729 HRgm: 300100

BRLA (E8) BRLLESShT
ik REFILmRE SR EEE D EREROA2R1213E
HiE: 0757-86777181 HR4m: 528200

Ly I-._,_zf “‘.'
s
AL (i) %=
ek BRAEETETHARRD
FEiE: 029-88860594;
XA (L) KRESAE]
et TTERERE
FBiE: 0411-6765518:

A, (E78) SEBRES
etk: TTEEmIL
EBiE: 024-2285276

BRAL (- (e
bt D) | ERpT IZE%%99%61¥E1$E22$§1%
FEiE: 028-65783992; f&EL: 028-85005292; .

" " e
BXtHl (E8) ERESHR -
13| A= =1 5 1| A S A E Sy e U - A KR = e e = et
EBiE: 023-67136872;

BXEA (i) HiXSESSFr
udlk: IR RN DX X S FR I IR AABEE1217= , ¥
EgiF: 027-85557360; fiRgm: 430010

XA (Ei8) F5=SSRT
ol THREREHRKRERSEHS 1 SITCARF03405-03%
Fi&: 0769-81550050  {&E: 0769-81550030; HE4m: 523845 .

Http://www.chinaosg.com

Ry 400 888 2086
9:00 12:00/13:00 17:00 XikEkst

E-mail:business@chinaosg.com
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