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Multi-function Cutter
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Watch indexable tooling in action

KRB BEEMIBEZAFALTNET

Scan to view product introduction and processing videos
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Phoenix PFAL

PWIHITEFHY A Phoenix Finishing Cutter for Aluminum

Finishing Cutter for Aluminum

B7VIERT1TREDEZ RN

— R — > m— o
—IPZUII T/ ATEERTZAEELY I XF1FY7T
Incredibly Lightweight with Aluminum Body Construction
— Broad size lineup to accommodate various cutting environment, even small machining centers.

Elﬁa‘/z Excellent Balance _|=:'=1_32$ High Efficiency
- EREEMTEER ‘ _ - SOHBELVTAN—TL—F
NGB (TL—REEEHR) TNTAFR G6.3ZIRETE FERATEXYNITOEEIFERF
Enables high-speed milling Excellent surface finish even in high-feed milling with
Cutter (with blades mounted) with guaranteed balancing grade to G6.3 ‘ \ adoption of multiple blades and wiper blade standardization

PCD — (8T L—F *

PCD Integrated Blades

— o= o ‘BREETEL
%EEI\7>ZEEI§ High Precision Balancing ARAMSTHF—2 R
NV BET—NCBRVR 7= RBOSHEEL/NT AR EREE PCD can be reground for
High precision balancing can be performed even when cutter is mounted onto the arbor maximum cost performance

. BTBOT PFAL ¢160”§Emﬂag PFAL ¢160 with BT30

D160l B P25.4, 27%BESA TV T

Bore diameters of 25.4 and 27 are standard offering in the PFAL ¢160 cutter lineup.

71415”’7_/\ Face Mill Arbor PFAL ¢$160 ”&(Z) 20 N —_
BT30-FMA25.4-45 | . | PFALO4R160M25.4-20 | = WEE
E=E 0.90k & 1.98k

Weiﬁ 9 Weiﬁ g 2'88kg

MIF—%I3p.193&ZBRTEL), Please see p.193 for cutting data.
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Milling

B2V TIEEREEYTIVIDER

Few Required Components Makes Easy Setup and Simple Tool Management

Olj'fl\o_?l/_ F%ﬁﬁéfﬁ Standardized Wiper Blade

AT

74"0_7" L— I: Wiper Blade
ofBh7-MIEEE &RR

Enables superior surface finish

o1 DNRT 1 ICDEIW. ZEV— 7RI Y 41

One wiper blade per cutter body; for mounting in the designated position

e TL—PRICETIN—RBRY— /1

Wiper blade also comes with identifiable indicator

/—ijj‘l/— P Normal Blade
e ZNTEHEREL =M HrIEE

Enables stable milling with multiple blades configuration
o BB V—IALISME ) =2 N TUL—FZERY) {H1}

For mounting in any cutter body slots with exception of wiper blade position

JA4INN—TL—REEYT—Y

Wiper Blade Position Indicator

Oi'-‘k;‘f *"‘1'1?’&@@%5&:’5:&% Spare Accessories Compatible with All Cutter Sizes

' oYL ANKEVYFTRU(M6) TRIET T
Improved rigidity with large size clamping screw (M6)
v / cBRLNRMABT 1Y T 1 THREEH

Easy cutting edge adjustment reduces required setup time

TL—RRAYS>TRL Iy J1yYRISIVTRL
Clamping Screw for Blade Wedge Clamping Screw for Wedge L
HEEmEFAEFIAIZP.195. p.196ETBRBT LY,
Please see p.195 and p.196 for cutting edge height adjustment instructions.

. ItbuIEBﬂnﬂw PFAL Component Solution Examples

~ =
BEBE7IIBMH
Aluminum Components in Automotive
“GTIFINITLT
Clutch Housing
Jyaryy-A
Transmission Case
YV EAY K
Cylinder Head
YL ETOYY
Cylinder Block

< EDft. HS5WBHTIVIERMR

And more
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VIR EFHY & K784 7
Finishing Cutter for Aluminum, Bore Type

PFAL BORE

-ﬁ?ﬁ?ﬁfi Specification

DCSFMS DCSEMS
DCON
DCON
KWW
o}
of [ L]
___ [m)]
| m
4 © w
n { | [ -
El
DC | &
<
FAIVAR—I{+& with Coolant Hole FAILR—I7& L without Coolant Hole

Type2: AERI— 52 hEEATBRETRD I -5 MRFE ISV TRIVNEZHEAT S,

For the use of internal coolant, please use a clamping bolt with coolant holes sold in the market.

Bfi:mm Unit:mm

PO ‘ ne | am ‘ ke ‘“Qfgﬂ KA
Designation DC ZEFP C'%DP DCSFMS DCON

7803600 PFALO4R050M16-5 50 5 55 20 40 16 8.4 5.6 32,000 0.27 1 96,300
7803601 PFALO4R063M22-6 63 6 55 21 45 22 10.4 6.3 25,000 0.4 1 122,000
7803602 PFALO4R063M22-8 63 8 55 21 45 22 10.4 6.3 25,000 0.43 1 132,000
7803603 PFALO4R080M25.4-8 80 8 50 28 70 25.4 9.5 6 19,800 0.53 2 154,000
7803604 PFALO4R080M27-8 80 8 50 28 70 27 12.4 7 19,800 0.52 2 154,000
7803605 PFALO4R080M25.4-10 80 10 50 28 70 25.4 9.5 6 19,800 0.55 2 160,000
7803606 PFALO4R080M27-10 80 10 50 28 70 27 12.4 7 19,800 0.54 2 160,000
7803607 PFALO4R100M25.4-8 100 8 50 28 80 254 9.5 6 15,800 0.86 2 192,000
7803608 PFALO4R100M27-8 100 8 50 28 80 27 12.4 7 15,800 0.83 2 192,000
7803609 PFALO4R100M31.7-8 100 8 50 32 80 31.75 12.7 8 15,800 0.86 2 192,000
7803610 PFALO4R100M32-8 100 8 50 28 80 32 14.4 8.2 15,800 0.78 2 192,000
7803611 PFALO4R100M25.4-12 100 12 50 28 80 25.4 9.5 6 15,800 0.9 2 219,000
7803612 PFALO4R100M27-12 100 12 50 28 80 27 12.4 7 15,800 0.87 2 219,000
7803613 PFALO4R100M31.7-12 100 12 50 32 80 31.75 12.7 8 15,800 0.9 2 219,000
7803614 PFALO4R100M32-12 100 12 50 28 80 32 14.4 8.2 15,800 0.82 2 219,000
7803615 PFALO4R125M25.4-10 125 10 50 28 80 25.4 9.5 6 12,600 1.35 2 252,000
7803616 PFALO4R125M27-10 125 10 50 28 80 27 124 7 12,600 1.33 2 252,000
7803617 PFALO4R125M38.1-10 125 10 63 36 80 38.1 15.9 10 12,600 1.3 2 252,000
7803618 PFALO4R125M40-10 125 10 63 30 85 40 16.4 9.2 12,600 1.26 2 252,000
7803619 PFALO4R125M25.4-16 125 16 50 27 80 25.4 9.5 6 12,600 1.42 2 286,000
7803620 PFALO4R125M27-16 125 16 50 28 80 27 12.4 7 12,600 1.41 2 286,000
7803621 PFALO4R125M38.1-16 125 16 63 36 80 38.1 15.9 10 12,600 1.38 2 286,000
7803622 PFALO4R125M40-16 125 16 63 30 85 40 16.4 9.2 12,600 1.33 2 286,000
7803623 PFALO4R160M25.4-12 160 12 50 28 80 25.4 9.5 6 10,000 1.98 2 320,000
7803624 PFALO4R160M27-12 160 12 50 28 80 27 124 7 10,000 1.98 2 320,000
7803625 PFALO4R160M40-12 160 12 63 30 85 40 16.4 9.2 10,000 2.1 2 320,000
7803626 PFALO04R160M50.8-12 160 12 63 38 100 50.8 19.1 1" 10,000 2.15 2 320,000
7803629 PFALO4R160M25.4-20 160 20 50 28 80 25.4 9.5 6 10,000 1.98 2 354,000
7803630 PFALO4R160M27-20 160 20 50 28 80 27 12.4 7 10,000 1.98 2 354,000
7803627 PFALO4R160M40-20 160 20 63 30 85 40 16.4 9.2 10,000 2.2 2 354,000
7803628 PFALO04R160M50.8-20 160 20 63 38 100 50.8 19.1 1" 10,000 2.24 2 354,000

CAERICEBHIEBSORBZTOTTE. Adjust cutting edge height with a tool presetter.

- APMXIZDW TR TL—ROLEMEZHR TS, (p.192) For APMX,please refer to the LE column of the blade table.(p.192)

PRI T — RES TRV Y REEROMIRTT. Prices listed above are for the single unit cutter body without blades.

ERIITL— NEBBORERETT. The weight show on above is the total weight of cuttuer body with all baldes mounted.

191 ‘ HEERFFLTCHRELEMERET, Stock are categorized as C (Standard stock item).
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cTAN=TL—RFEIRFAIEDE L RBEY— BRI I TFE.

One wiper blade is required per cutter body and should be mounted in the designated position.

TL—=R(J==W/T45=) FEBMIEMBEERVET, H
Order unit for blade (normal/wiper) = 1 piece =
./—7)b7l/— l“ Normal Blade \rf_
In
N
FR15-

X
o

FZIIOMOFBFOINTICHKBEER
YATE(@p) bmmEATESA>F VT, (FR1206) o
Blade with 6mm cutting edge width (FR1206) suitable for B

milling of aluminum pouring gates is also available.

hik PCD#%&
Blade Size PCD Grade E (AR
Designation Tk aO—FHik (Yen)
Number of Cutting Edges CHWxKCH
FR1204 1 0.4x45° 4 7820500 11,300
FR1206 1 0.4x45° 6 7820502 14,300

W7 14/N=7 L —F wipersiade

TA4N—=TL— R (FR1204-W) (&

FR1204- FR1206M b HBTHEMAETY.

The FR1204-W wiper blade can be used with both the
FR1204 and FR1206 normal blades.

TL—Rti& PCD#%&
Blade Size PCD Grade E (AR

Designation T a—FHk (Yen)
Number of Cutting Edges CHWxKCH

FR1204-W 1 0.4x45° 7820501 15,600

.EBI:II:I’:I Accessories

‘ Y—JVNo. ‘ L=30) ‘ Y—JVNo. ‘ =30y
EDP No. Designation EDP No. Designation
o ) TELYF
@@ FL—t@sT>TRU 7808125 FS60620 (OL—KAYI>TRURA) | 7808211 T25.T
amping Screw for Blade (Torx25) T-Wrench

(for blade clamp screw)

) LBLYF
B Khiad 7808143 W12-06 — (GzyIRy7>Thlm 7808231 3MM-L

(for wedge screw)

BRIFET(LOFEE) KERREBRVET,

M JIVvIRIITRL 7808142 WS0617 All accessories (including wrenches) come with the cutter body.
Clamping Screw for Wedge

.wﬁ“%1¢£$§ Cutting Conditions

PFR PFB g\ PDR PRC PHC PMD PSTW PSEL PSE PSFL PSF PAO PAS PLDS PZAG PDZ PHP

YIHIEE Ve (m/min)

WH b% HHEES b= Cutting Speed 1LY DEYE fz(mm/t) | YRR ap(mm)
Work Material Component Material Symbol Application BT40, BT50 Feed per Tooth Depth of Cut a
HSK-63
itk - - O]
~12%si | A7075:A5052-A2017fth |Semifnishing 1,000 2,000 0.08 (0.05 - 010) 15 010-20 EE
ete. 800~2,000 1,000~5,000
N ADC12fE Lk ( V) "I 0.06 (0,05 - 0.08) 0.5 (0.3~ 1.0) oo
N Aluminum AH:/ it b 25
s " Semi-finishing 600 0.08 (0.05 ~ 0.10) 1.5 (1.0 ~ 2.0) %W
13% Si AC9A-AC9BHth e (400~800) e
Finishing 0.06 (0.05 ~ 0.08) 0.5 (0.3 ~1.0) 8 X

Index
e
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.7JHI7_:— 9 Cutting Data

BT30TP160{ERAICKBEEEZNM I High efficiency milling on BT30 with PFAL 160

ERATER PFALO4R160M25.4-20 (¢160x203] )

Tool Flutes

b itk Tk

Application Semi-finishing Finishing

HHIA ADC12

Work Material

IHIR 1,000m/min (2,000min") | 2,000m/min (4,000min")

Cutting Speed

EURE 3,200mm/min (0.08mm/t) | 6,400mm/min (0.08mm/t)

A3
[)Jje:gjﬁaém ap=2mm ae=100mm ap=0.2mm ae=100mm

LR IR H R

Coolant Water-Soluble

{E R A= &(BT30)

Machine Vertical Machining Center

MIEAE Ra=0.25pm Rz=1.22pym Ra=0.12pm Rz=0.96um

Surface Roughness

RKBEHYVRERBWBDZETHYEANADOHREEOEWVINIANR{ON,
BT30D/NETI =2t 2% ERALTEH. P EF A EFRICRELE
MIPFARFEMIEZTSIEDHE,

The use of a large-diameter cutter allows processing of a wide area in one pass with no

overlap marks. Stable and high quality surface finish was achieved for semi-finishing and
finishing even in small machining centers such as the BT30.

7JPE§B§:®E*§E”UI n milling of aluminum component

PFALO4R080M25.4-10

#ATE fhttdh (080x6X])
Too (¢80x10%]) Competitor Flutes
Flutes
HI
Work Material ADC12
gﬁf{g‘fﬂd 3,000m/min (12,000min™")
EURE 14,400mm/min (0.12mm/t) | 7,200mm/min (0.1mm/%)
;JZ%%{%‘H ap=0.5mm ae=53mm
IKAMELDH )
Water-Soluble

W~ =>4t 2(BT40) INIEHEE surface Roughness
Machine Horizontal Machining Center Ra=0.17 ~ 0.22uym Rz=1.08 ~ 1.24pm

ENMAHRONY REZFERTHIETMIEEN2FERY. VU HEL
RFGIMIHEZSENHFKE.

The PFAL cutter had doubled milling efficiency with no chattering, enabling an excellent
surface finish.
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Milling

EAIR PFALO4R063M22-6 (¢ 63%6X])

Tool Flutes

& it ElF e

Application Semi-finishing Finishing

Roughness g Mﬁg'l

w4 ADC12

Work Material

licieslo 1,000m/min (5,000min) | 1,500m/min (7,500min")

X 3,000mm/min (0.1mm/t) | 4,500mm/min (0.1mm/t)

SN
1

o
wn
|

Reqired surface roughness

0.7

0.08

0.3

TARE

Depth of Cut ap=2mm ae=34mm ap=0.2mm ae=34mm

shit EVF

Semi-finishing

ftEF

Finishing

Ra(um)

Rz(um)

L) IKFAELH e

Coolant Water-Soluble

{E A B~ =27+ 2(BT30)

Machine Horizontal Machining Center

ITERAE Ra=0.08uym Rz=0.7pm Ra=0.05pm Rz=0.3pm

Surface Roughness

BT30D/NRY S =T 2 Tt B f EIFOIMTI%&IT o2, £55
HLERLUTOEBEDFON. it EF HETFO2NRZINRICEE
FREE R I LEEE DA RAD S,

Semi-finishing and finishing took place with the BT30 small machining center. The PFAL
cutter was able to meet the required surface roughness in both processes. Moreover,
the number of passes was reduced from 2 to 1 during both semi-finishing and finishing,
shortening machining time.

.ﬂ] ‘) <Tﬂ3ﬁﬁg*ﬁ Analysis of Cutting Chip Shape

PIWIKRTLEDSTERITEND - - GV LSTOXRT 1 Efd

The aluminum cutter body must avoid direct contact with cutting chips

t)] L} <—3-HH:H0){)( _:/ Image of chip evacuation

TL—ROFvTHRry MATHY KT HREBENTE Y,

P HHT 11
BMUEEA!

The cutting chip does not come in
direct contact with the body!

TIVIRTAICIFEBLTOEEA,

Cutting chips are processed through the blade's chip pocket to prevent

them from coming into contact with the aluminum cutter body.
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.?imﬁﬂ Technical Data

]

g?ﬂlﬁ Instructions for Adjusting the Cutting Edge Height

R ! TEL>F (T25-T) LEL > F BMM-L)
TL—K(J==I/T14/%=) T-Wrench L-Wrench
Blade (Normal/Wiper)

TL—RAYZ>7RL

Clamping Screw for Blade

TIvY
Wedge

vIvPRYIYTRU

Clamping Screw for Wedge

(1 Lok &/ 0] -

Confirm Wedge Position

71y PORED
RT 1 SEEE

[ 3 [ =3
FFREDAIEIC '
HEDPEREREE
Check and ensure that
all wedges are in the
correct position. Make
adjustments when
necessary.

O X

iIE iR

Correct Incorrect

L= 1 N
ONESZDHE
Measurement of Cutting Edge Height
LTONEELZREL.
/=T L—R OB TRV HEHER.
Measure all of the cutting edge heights
and determine the highest normal cutting edge.

Wﬁ%é Cutting Edge Height

= E VR Highest nomal cutting edge

/—<IVTL— R Normal Blade
W7 1/S5—7L— K WiperBlade

O/—7NTL—KN/I14I5—=TL—F
U)HU 1‘].‘* Mounting of Blades

2D TL —RZ 10N - mD ML o THED 1T B (KHHD) o
DAN—TL—RERTAIZRRENTNSREY— I DERTIC
THUERE) 5%

Mount one wiper blade (FR1204-W) to the wiper blade position indicator and the
normal blades (FR1204 or FR1206) to the remaining positions.

Using the T-Wrench (®), tighten the clamp screw completely to 10N m.

TAN=TL—RREX—Y

Wiper Blade Position Indicator

KABOTELY F (@) &EM. AT EMEETTY DICEETHEIIC
TL— R TREABDSHEDHIFTS.

O/—"NTL—FRDAFTEEHAE
Adjustment of Normal Blades

OBV NEREIC, ZOMD./—ILTL—ROTEES &

AhtB KD ICHEHEE0.005mm LIA)

Ty VRIS TRUERRREVICE T ZEIC KRN LD S,

Adjust all other normal cutting edges to match the highest normal cutting edge

height. The offset should be within 0.005mm. To lift the wedges, use the L-Wrench
(®) to turn the wedge screw clockwise.

FIFERE Cutting Edge Height

/=<7 L —NK Normal Blade

%48 %
Sl SRS G W7 A/N=TL—N Wiper Blade
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Milling

O7MN—=TL—FDOANEESERAE

'7‘{/(_7.1/_ FU)}]?ETSIE Cutting Edge Position of the Wiper Blade

Adjustment of Wiper Blade TAN=TL—RiE /=T —RIZxHLT0.8mmBERRIC
BESNTOVET, ZhICEV. EXOADBEETEHIET

/=N TL—ROIEEELY0.02 ~0.04mm &< FHEE.
Use the L-Wrench(®) to adjust the wiper blade so that it is 0.02 - 0.04mm higher
than the other normal blades.

BUALTER EFEBEOMRERELET,

The wiper blade is automatically set to be 0.8mm closer to the interior than the

normal blade. Based on this design, only the bottom of the wiper edge is used
during processing, thus enabling a high quality surface finish even in high depth

(ap) milling.
¢DC
0.8mm
ATy
Wiper Edge
FFEBE Cutting Edge Height €
£
,,,,,,,,,, 0.02~0,04mm 3
& -
o TAIN=TL—K
o |7 Wiper Blade
| J/—==NTL—K T
MHEOLELYF (®) &R /=T L —R Normal Blade Normal Blade

W71 /N—7L— K wiper Blade

toxE ‘NEBEFEFBEREDHABATETY,

! - FAEEPTREEEEX0.6mmT Y,

Cautions during use

CAERHEOLRICGEVEZA TR IEBESHPLDPVIKLKEYET, ZOBEIEF. —BETL—NERYSHL.
TIvVEBRYONBICRLTHOSBERABEZTOTCTEWNOVIY P DHER).
AV FERNRNERERLVBELAEVTBRICIE. RERERESABORDITERLTTEL,

- Blades can be adjusted by lifting upward only.

- Maximum adjustment is 0.6mm.

- When the maximum adjustment limit is reached, remove the blade and start over from step M.

- When measuring the edge height using a contact tool presetter with a touch probe, please be cautious to not damage the PCD edge.

BEHOTFE, FHHI 7/ TRICHARSLDFENTE. £V 71 JHEOEREH FIEE.

Temporary tightening is not required. Cutting edge height can be adjusted after complete tightening of the clamping screw, making the

setup process quick and effortless.

I T7H 750 T7%
Before Clamping After Clamping

TOQy T&p

%

1
| I
—
=—

o (@

DI I THICTL—ROEY AR
BSHTL—RERT 1 ZSHEMR

The tightening of the clamping screw pushes sides of the
blade outward, locking it tightly in place with the cutter body

DU T TR TL—RE LoD EMRENZIKE
EREBPOTIVIOT—/INEHPTL—RERLEFE
T, WLEFAETL—REYVIYIHAXATVSH. NI
RICBHZEFBHYEEA

After tightening the clamping screw, the blade is locked into
position secured by the wedge taper. The wedge assures a fix
and unmovable blade position during machining.
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shaping your dreams

A-LASi—H=4l
T442-8543 EHRS/IMAEHTRER=T B22&it:
2 (0533)82-1111 FAX(0533)82-1131

EEAEESR

T140-0002 SRR/ X/ 14-12-6
@Y —9A RFvFILET— 198

FARAEZRER
T550-0013 KBRATARRMFEXHET2-4-2 4055

B(03)5715-2966 FAX(03)5460-2966

2(06)6538-3880 FAX(06)6538-3879
TIUT— 3 U EEER
T451-0051 BHEREEMAEXAIEIEIZ-1-17
BIZriumBt/E 45

022)390-9701

2(052)589-8320 FAX(052)561-8310

0268)28-7381 2(078)927-8212

024)991-7485
029)354-7017
0270)40-5855

025)288-3888
03)5715-2966

054)283-6651
053)461-1121
0533)82-1145

0533)82-1145
052)589-8320

076)268-0830
2(086)241-0411
2(082)532-6808

2(092)504-1211

2(093)922-8190
2(096)386-5120

RestTEHEH B

a(

(

(
2(087)868-4003

(

(

(

042)645-5406
046)230-5030
B(0266)58-0152

058)259-6055
077)553-2012
06)4308-3411

K W T B & — &

0120-41-5981

TRRAH. KRB ZR

MOsss 82-1134 [132=7-yaVE-maill hp-info@osg. co,
(ZOftDBRELEDLEIE ) E-mail:cs-info@osg.co.jp

(Gl Nl [ https://www.osg.co.jp/

a( B
B( B
B N B (
B B
7(028)651-2720 T(0566)62-8286
B( B
B( a(
B( B
a( a(
B

B RS SERE )

0OSG Corporation

3-22 Honnogahara, Toyokawa, Aichi, 442-8543, JAPAN
TEL.+81-533-82-1118 FAX.+81-533-82-1136

Aaélgaﬁmmn 2L feIT

I DBIRNBDDT.
NS ZBALT TS,
(A8

ERAZERIELT RS,
BICERZERIELT

&Safe use of cutting tools

@Use safety cover, safety glasses and safety
shoes during operation.
@Do not touch cutting edges with bare hands.
@Do not touch cutting chips with bare hands.
Chips will be hot after cutting.
\_@Stop cutting when the tool becomes dull.

QRBICOVTIS, BICHIR - WRZTOTHBODRIDTC. FEFELFHYDYT
BEHAREEE T HANHDET.

@ Tool specifications are subject to change without notice.

OSG LIS

@Stop cutting operation immediately if you hear any
strange cutting sounds.

@Do not modify tools.

@Please use correct tools for the operation.
Check dimensions to ensure proper selection.
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