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Finishing Cutter for Aluminum
DB Ethge(ErRE
$§ﬂ9anE !

Broad size lineup to accommodate tt g
environment, even small ma h g nters.

0SG Corporation



Phoenix PFAL

B EEMISE] Phoenix Finishing Cutter for Aluminum

Finishing Cutter for Aluminum

W 5HI 7 EMFEANEEN
—BERDEN TR OEaEERNESN~mRT

Incredibly Lightweight with Aluminum Body Construction
— Broad size lineup to accommodate various cutting environment, even small machining centers

_I%_Slz?gill.i Excellent Balance %;&’—-?ﬁ High-Efficiency
EMSEEEEIMT BNAERSRBEXTDITEDHED
DB BET R REFEEESFH6.3G ERESHANMITERERSERERN
Enables high-speed milling =
Cutter (with blades mounted) with guaranteed balancing to 6.3G t?cueﬁe:::t E’face finish even in high-feed milling with
* adoption of multiple blades and wiper blade standardization

PCD—{#sth7IE

PCD Integrated Blades

— - ‘R EHE
ESIZ@]*%E High-Precision Balancing BAAEMEO
* TDESH IR S RIER R ERE PCD can be reground for
High-precision balancing can be performed even when cutter is mounted onto the arbor*1 maximum cost performance
#1:EBESHB P10 Please see p.10 for further details.
s
B £BT30_ErJLASEF 160/ PFAL
PFAL ¢160 with BT30
O 160RItTEREN ¢25.4, 27
Bore diameters of $25.4 and 27 are standard offering in the PFAL ¢160 cutter lineup.
Eiﬁ'&;‘éﬁm Facemill Arbor PFAL ¢160 ”;&(Z) 20

BT30-FMA25.4-45 | . | PFALO4R160M25.4-20 | = SEE

&HS 0.90kg S8 1.98ke — T2t|8w89l:g

Weight Weight

INTIBRIESEPS, Please see p.5 for cutting data.



.ﬁ FAA Features

SRS Y, FETDNEEEREE

Few Required Components Makes Easy Setup and Simple Tool Management

OFXRMBtFHEPCDEXRTITIE

Standardized Wiper Blade

1ESETIHFIMTIR

Wiper Blade Indicator

ﬂ%%yjuhl' Wiper Blade
o SEMRRAYIN TEHERE

Enables superior surface finish

* HHETB— , ERRRIFALARIE

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

* 1R LBBIEKDHEMTR

Wiper blade also comes with identifiable indicator

_EQJJH- Normal Blade
* Z7NiRiTREREINT
Enables stable milling with multiple blades configuration

* ERFITRLAIMIERA—RRTI =%

A 4 7 —] . e
1EFT T R REITR For mounting in any cutter body slots with exception of wiper blade position
Wiper Blade Position Indicator

OFRFrR7)EERRIEE:

Spare Parts Compatible with All Cutter Sizes

( * RIKRIZEIRS( M6 )RITERFH
Improved rigidity with large size clamping screw (M6)
' « ERHTI R ARSI

Easy cutting edge adjustment reduces required setup time

DhREReg osdicalcl ot ABEBEITFBEREPT. P8,

Clamping Screw for Blade Wedge Clamping Screw for Wedge . . . . .
F’Iease see p.7 and 8 for cutting edge height adjustment instructions.

W EEZETL5RHEZ061

PFAL Component Solution Examples

SERHIZ A

Aluminum Components in Automotive
%Annﬂ:

Clutch Housing
“TiEFEE

Transmission Case
HISS

Cylinder Head

ik

Cylinder Block

‘HittFRRta RIS

And more




{EHA TSI TIHET] &
Finishing Cutter for Aluminum, Bore Type
Face Miling

PFAL BORE

-ﬁﬂfﬂvﬁ Specification
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% With coolant hole HEWE Without coolant hole

Type2: fE AR EIRE(E AT E L H AL MILER R igte,
For the use of internal coolant, please use a clamping bolt with coolant holes sold in the market.
gf:mm  Unitmm

7k . U
& 7 |mae | ae | EER
= DI
2

Designation

7803600 PFALO4R050M16-5 50 5 55 20 40 16 8.4 5.6 32,000 0.27 1
7803601 PFALO4R063M22-6 63 6 55 21 45 22 10.4 6.3 25,000 0.40 1
7803602 PFALO04R063M22-8 63 8 55 21 45 22 10.4 6.3 25,000 0.43 1
7803603 PFALO4R080M25.4-8 80 8 50 28 70 25.4 9.5 6 19,800 0.53 2
7803604 PFALO4R080M27-8 80 8 50 28 70 27 12.4 7 19,800 0.52 2
7803605 PFALO04R080M25.4-10 80 10 50 28 70 25.4 9.5 6 19,800 0.55 2
7803606 PFALO04R080M27-10 80 10 50 28 70 27 124 7 19,800 0.54 2
7803607 PFALO4R100M25.4-8 100 8 50 28 80 25.4 9.5 6 15,800 0.86 2
7803608 PFALO4R100M27-8 100 8 50 28 80 27 12.4 7 15,800 0.83 2
7803609 PFALO4R100M31.7-8 100 8 50 32 72 31.75 | 127 8 15,800 0.86 2
7803610 PFALO4R100M32-8 100 8 50 28 80 32 14.4 8.2 15,800 0.78 2
7803611 PFALO04R100M25.4-12 100 12 50 28 80 254 9.5 6 15,800 0.90 2
7803612 PFAL04R100M27-12 100 12 50 28 80 27 12.4 7 15,800 0.87 2
7803613 PFALO4R100M31.7-12 100 12 50 32 80 31.75 | 127 8 15,800 0.90 2
7803614 PFALO4R100M32-12 100 12 50 28 80 32 14.4 8.2 15,800 0.82 2
7803615 PFALO04R125M25.4-10 125 10 50 28 80 25.4 9.5 6 12,600 1.35 2
7803616 PFALO04R125M27-10 125 10 50 28 80 27 12.4 7 12,600 1.33 2
7803617 PFALO04R125M38.1-10 125 10 63 36 80 38.1 15.9 10 12,600 1.30 2
7803618 PFALO4R125M40-10 125 10 63 30 85 40 16.4 9.2 12,600 1.26 2
7803619 PFALO4R125M25.4-16 125 16 50 27 80 25.4 9.5 6 12,600 1.42 2
7803620 PFALO4R125M27-16 125 16 50 28 80 27 12.4 7 12,600 1.41 2
7803621 PFALO4R125M38.1-16 125 16 63 36 80 38.1 15.9 10 12,600 1.38 2
7803622 PFALO4R125M40-16 125 16 63 30 85 40 16.4 9.2 12,600 1.33 2
7803623 PFALO04R160M25.4-12 160 12 50 28 80 25.4 9.5 6 10,000 1.98 2
7803624 PFALO04R160M27-12 160 12 50 28 80 27 12.4 7 10,000 1.98 2
7803625 PFAL04R160M40-12 160 12 63 30 85 40 16.4 9.2 10,000 2.10 2
7803626 PFALO4R160M50.8-12 160 12 63 38 100 50.8 191 11 10,000 2.15 2
7803629 PFALO4R160M25.4-20 160 20 50 28 80 25.4 9.5 6 10,000 1.98 2
7803630 PFALO4R160M27-20 160 20 50 28 80 27 12.4 7 10,000 1.98 2
7803627 PFALO4R160M40-20 160 20 63 30 85 40 16.4 9.2 10,000 2.20 2
7803628 PFALO04R160M50.8-20 160 20 63 38 100 50.8 19.1 11 10,000 2.24 2
BRENERRBFEDRBE. Adjust cutting edge height with a tool presetter.
-XF ap maxiB7E P.4HaiA. Please see p.4 for information on @p max.




EXDT RSB, EERREIRRARIRE.

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

._5573)4- Normal Blade

BIEGBHIHOMSINTHIEITIK(Ap)6mm Bt
%7,

Blade with 6mm cutting edge width (FR1206) suitable for
milling of aluminum pouring gates is also available.

DRRY PCD #1#h
P2 Blade Size PCD Grade
Designation tﬂﬁum gﬂ“}g% ap max
Number of Cutting Edges C (mm)
FR1204 1 0.4x45° 4 7820500 C
FR1206 1 0.4x45° ) 7820502 C

C=trEEFR C=Standard stock item

WEFKTITIR wiper Blade

&3¢0 71R( FR1204-W )] LAEFA7E FR1204 - FR1206.
The FR1204-W wiper blade can be used with both the
FR1204 and FR1206 normal blades.

PCD t7#
W Blade Size PCD Grade

Designation Y8170 ?Jl(cﬁiﬁ

Number of Cutting Edges

FR1204-W 1 0.4x45° 7820501 C

C=#rEEEFR  C=Standard stock item

.§B1¢ Accessories
NANo. | B | & ‘ nANo. | | &
EDP No. Stock Designation EDP No. Stock Designation
TR R EES FS60620 T*_ﬂ}&% ¢
Clamping Scrowfor Blade 7808125 | C | (10O %:- (IRRZERSE) 7808211 | C | T25.T
(for blade clamp screw)
ﬁU 35
Br y Fﬂﬁﬁél&?@(ﬁﬁ B
Wedae 7808143 | C | W1206 — (BAE= ) 7808231 | C 3MM-L
(for wedge screw)

| C=trEEFR C=Standard stock item
RRRER 7808142 | C | WS0617 R IEIRE S TIARE.

Cl S| for Wed . . . .
lamping Screw for Wedge All accessories (including wrenches) come with the cutter body.

.tﬂﬁﬂ%ﬁ:g;ﬁﬁ Cutting Conditions
YIHIEE Ve (m/min)

NI A% 5 MRS g Cutting Speed BIIHEE 2(mm/t) £0iRE ap(mm)

Work Material Component Material Symbol Application BT40, BT50 Feed per Tooth Depth of Cut

HSK-63
ST ~ .
oo | ATOTS-AS0S2-A2017 |semiimsig 1,000 2,000 0.08 (0.05 ~ 0.10) 1.5 (1.0 ~ 2.0)
ADC12Z [ g | (800~2,000) | (1,000~5,000)

. Eae . i 0.06 (0.05 ~ 0.08) 0.5 (0.3 ~ 1.0)
Aleminem Aley SRS 0.08 (0.05 ~ 0.10) 1.5 (1.0 ~ 2.0)

B Semi-finishing 600 : ° : o . .

13% Si ~ AC9A-AC9BZ - (400~800)

e HinT 0.06 (0.05 ~ 0.08) 05 (0.3 ~1.0)




.quﬁ;E Cutting Data

EREIR PFALO04R160M25.4-20 (¢160x207])

Tool Flutes

Fig FEMmT BT

Application Semi-finishing Finishing

NI
Work Material ADC12

TRIEE 1,000m/min (2,000min”) | 2,000m/min (4,000min")
utting Speed

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

ap=2mm ae=100mm ap=0.2mm ae=100mm

1
Depth of Cut

] AB AR

Coolant Water Soluble

e LA RIS (BT30)

Machine Vertical Machining Center

InTEHEAE Ra=0.25um Rz=1.22pm Ra=0.12pm Rz=0.96pm

Surface Roughness

ERAREDETLSEIRBZENINTHE. BT30D /NEUMNTHOEER,
FEFREINT. BT e ENTHEN TERY.

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.

E{mﬁa#nnn High-pre g of aluminum component

PFALO4R080M25.4-10

A e 7
i wnon) R
TR 3,000m/min (12,000min-")

Cutting Speed

14,400mm/min (0.12mm/t) | 7,200mm/min (0.1mm/t)

ap=0.5mm ae=53mm

IKTAELIEI R
Water Soluble

'— N INITEHEE Surface Roughness
fEFAHN Trhiy (BT40
Machine Eﬁwa\ I\/fcl%,\'n'\(ng Cente)r Ra=0.17 ~ 0.22pm Rz=1.08 ~ 1.24pm

ERZNAENTIR, INTHETLEE, ARG IR NIRRT
PNTmE.

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




iE*ugglﬂ#a@%mg * %*%EDHI High-efficiency and high precision milling of aluminum component

FAIAR PFALO4R063M22-6 (¢63x6 X))

Tool Flutes

A& FEMmT T

Application Semi-finishing Finishing

InTAH
Work Material ADC12

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

Cutting Speed

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

IRE

De’pthofCut ap=2mm ade=34mm ap=0.2mm ae=34mm

Roughness g

i)

0.3

2
16 EREMEERa (um)
1'5] """ Required surface roughness
’I -
0.7
0.54
0.08
o, MAD
FHEMNT
Semi-finishing

Ra(um)

Rz(um)

FBINT

Finishing

YA KL

Coolant Water Soluble

e AL Er=lan L (BT30)

Machine Horizontal Machining Center

INTEHEEE Ra=0.08um Rz=0.7pym Ra=0.05um Rz=0.3uym

Surface Roughness

FEBT30A/NELINT O B THREINT. #5INT. MR THAEEER
AEERLIAN. FEALUSHEEINT. SIMTAMI4ERKA—I], MT4Eamn
TataE,

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.

.t}JEﬂ;ﬁﬁg*ﬁ Analysis of Cutting Chip Shape

IEEARERHI0E, FREAEZERG LB ST

The aluminum cutter body must avoid direct contact with cutting chips

HFEHI‘J/__TT% Image of chip evacuation

tIBS7s A k!

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

ETRNBEERLEE, SERTIATE.

Cutting chips are processed through the blade's chip pocket to prevent
them from coming into contact with the aluminum cutter body.




.;i*ﬁﬁ Technical Data

. yJ Eiﬁglllﬁfg Instructions for Adjusting the Cutting Edge Height

—
TR (—R&/1EX70)
Blade (Normal/Wiper)
TR FREIRY
Clamping Screw for Blade
5N
Wedge
HRFRENRK
Clamping Screw for Wedge
hd
OfIALF

Confirm Wedge Position

AR FRIREST]
RSN, -
Check and ensure that |
all wedges are in the
correct position. Make
adjustments when
1E

Correct
/NS
OTREEMNNE
Measurement of Cutting Edge Height
WEMBINIRSE,
AT RSk,
Measure all of the cutting edge heights

necessary.
and determine the highest normal cutting edge.

WS BR

Names of
Components

X

o
oS

Incorrect

TIREE Cutting Edge Height

BEMIJ] 5 Highest normal cutting edge

—H&JIF Normal Blade
WEFTITIF Wiper Blade

<

(A TE4RF (T25-T)

T-Wrench

. (B) LE4RF (3MM-L)

L-Wrench

O—RRT] R /1EFTIT] FRE=ED

Mounting of Blades

2F7J R FI10N - m F9REITE.

XTI REDR EEREIRCAI 55k,

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.

1ESETDIZERITIR

Wiper Blade Position Indicator

LM TRIRF(A) BRIDIEEMESERFEN, B

BFEEEDR

O—RIRMNRBERE

Adjustment of Normal Blades

UREDARE, BEEEM—RIDANDREERH
0.005mmLAA)
(Nrg st s AR EIR X AT LARBTIR

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.

TR EE

—H&JIF Normal Blade

XEFAMHARY LELRF( B). WES2 70 Wiper slade




eﬂg%y] 7] ,:|L HgyJ ,I\E,Eiﬁ g ﬁ%%y]nﬁmw*ﬁ‘iﬁ Cutting Edge Position of the Wiper Blade
= XKERIZWn
e EXDNAERT—RIA, RELEREXFO.8mm AR, KH
AN LIS RDBMEESTR B EERSHEINIH LR ERR.
H—RITIRBI7IRBEIER0.02~0.04mm, The wiper blade is automatically set to be 0.8mm closer to the interior than the
Use the L-Wrench(®) to adjust the wiper blade so that it is 0.02 to 0.04mm higher normal blade. Based on this design, only the bottom of the wiper edge is used
dizm o iy e el during processing, thus enabling a high quality surface finish even in high depth

(@p) milling.
®Dc
0.8mm
‘/—ﬂ%ﬁ'{ﬂ]
Wiper Edge
7]9&',%}3 Cutting Edge Height e 7ﬁ
S
,,,,,,,,,, 0.02~0.04mm S
o
!
N N4
S 1&557070
© <4 Wiper Blade
—ARTIF Normal Blade —fIE “/
{ 1y
XAE PN LEURTF( B), WIEHTITIE Wiper Blade Normal Blade

B 'R?E%Eﬂ%%gﬁﬁtﬂﬁ%
Cautions during use “AIREEEE0.6mm.
EEEREE LR, LR TDREE. X, —BWTA,
EERFRARDRUELBHTEE. (OBRFHHIA)
-EMUIREH R I RBY , BIERAERIAPCDIIA.
- 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 @.
- When measuring the edge height using a contact tool presetter with a touch probe, please be cautious to not damage the PCD edge.

BAZGIHTER , EREFEEMERARTIXSE , ZEALIGEE R,

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.

ER EE
Before Clamping After Clamping

TOQy T&p

%

1
| I
—
=—

«
o |(@

TR, DABUSHEIENRSERE =255, REDASGORS FETRT RS

HEE RIEX. BFNRKTENRFRE, ALUENIRAR
iE. Ao

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.

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




OSG RIS EREZRTIAMRIEN. Bt RTEWAS,

BB

0OSG offers tool presetter for cutting edge height adjustment Measurement services at OSG are also available by request.
Contact your local sales representative for details.

oZT ﬂEfﬁﬁ ﬂ‘( OZT Tool Presetter

BEEENTIRFRRE

Precisely set tools

RILAENN TRI#{T7IRNE FEENRERAZE,
Every tool is measured, checked for tolerances,
and adjusted before being used.

WiRIER(EF

Fast and easy

TRELAEIB ARG T ERLRIE.
AIETEE LRSS FEE BMiRIATIR RS )RR
EHHEIRRIHEIR DR E.

No more hassle with positioning. The dynamic crosshair
(automatic cutting edge detection) quickly and accurately captures
the cutting edge on the display.

WREEIRIR A

Fast image recognition

B RMNEGRERESRERDENEDR.
The latest vision system—camera and software—measures
the cutting edge in just seconds.

OZT-3



BT IERERUE - BEENES
FAJR 3t PFAL BYEI 25 FETREE RS

For manufacturers seeking even greater milling efficiency and precision
PFAL rotation rebalancing services is available upon request

PFAL m@ﬁg¥@jiﬁgﬂﬁ% PFAL Rotation Rebalancing Services

—RAENEESELERSS YRR, - -

When a large diameter cutter rotates in high speed...

SHECNNRNE B R LR

The direction of the centrifugal force changes steadily as it rotates with the spindle, causing vibrations

— DR RN EHAEHEE

Leads to shorter tool life and spindle life

- INTHRERNIHNmREEE

Decreases accuracy and surface finish quality

RIE(IREEFPERIOH ERR T PFALRS FHTT
FErEENRS. (BE)

OSG offers rotation rebalancing services to customers with the PFAL cutter
body mounted to the arbor. (surcharges apply)

AT FERAEERALMEY, ERLAFEOTNEESHNFEREZR,
The balancing accuracy of the cutter body itself will not be changed
since the balancing is performed using socket set screws as balancing weight.

10



% shaping your dreams

Bl (LB REIRRRLE

BXEHL (L) A58
ol - EiSTiERETXIE AR 360SH_ LiBEm AR 171
EBiE : 021-58886600 ;  f&E : 021-58883300;  HE4s : 200120

BXtH (L) TTHmESAT
otk R TES SE - 2@ AE1004=
EBiE : 0510-82739271; {5H : 0510-82739220 ; B4 : 214000

BXEAH (L ) FTMiSESSAT
otk TEHIEMXICES 7BEE1801Z=E
EBiE : 0553-5868160 ; {58 : 0553-5868190 ;  Hif4R : 241000

BXEA ( Lifg ) ZBMEESSAT ’
tlk - PN TV EIXERRER 181 SHIRAE1511= e
EBiE : 0512-62388327 ; 5K : 0512-62388320 ; B4R : 215028

BXEA ( i ) FUMGRLIIES AT
btk - AR LU KR IR— 66 S %k 031817032

EEiE : 0571-82757757 ; {§H : 0571-82757767 ; EW;: 311215

EXEHL (L) TN AR
HHIE - TN R XAAOREEE1 57 SRFIGCAEAT70155
EBiE : 020-38210423 ; fE€H : 020-38210425 ;  HB4R : 51060(’

BRI (L ) RYISESSAT
otk : R R X ERIEERER2129CE (fERMHIGALO )
F3iE : 0755-83566532 ; {&H : 0755-83558854 ; B4 : 518048

ERA (38 ) MIHNEESSAT
31| Al i M\ [ T = 2 O = [ i (21 ) LYo - = =
FHiE : 0772-8250338 ;  {5E : 0772-8250328 ;  Hp4m : 545006

B (£ ) AEFRDAE)
et - JEREAAXEE 1IN 19 S EFRAEARE18-05C
FHiE : 010-85261018 ;  {£EL:010-85261016; M4 : 100004

B (£ ) REDAE]
it - KEH I XD 11 SFAIFEHAE10E1018%
FHiE : 022-23037566 ;  f£E : 022-23037577 ; R4 : 300020

Http://www.chinaosg.com

osc a=prnz 400 888 2086

9:00~12:00/13:00~17:00 kB

E-mail:business@chinaosg.com

“ EX "T" fg' BT

L 4 ;i:

-
T —

s ) i

ik« AR B L
81 @ 0371-86237251 ; _F
BREH ( Eifg ) FARESSAT

ol : FEeThARRKRU
FHIE : 029-88860594 ;.

= 15 o LR RS
3 0532-66775737

i ( 15 ) YOO
453 SR

l'e""

(1

48882 BAERF T 140
1?‘%: 0431-89388499 ;

.
=X R R IUER 27 S/ R EFR245R 15558035
8 i Wﬁ

‘ EE,fe‘. 02 65783992 ; 168 ; 8500529

f --E-
B (58 ) ERp AT
ek« SRR X R ArERTEAIE 18 S LUTNEE =
F3iF : 023-65408030 ; (= 023-65402088 ; |

BREAT ( £ ) BONESFT

Ik - B DX XEf Ak SAA3SFH1 2092 ’
FEIE : 027-85557360;  f€H :027-85557350;  HR4E : 430000
BREH (£ ) RIDBSAT v

A - RO TR ORI 3654 £SOHO 1613
FHiE : 0731-88620770 ;  {£E : 0731-82258302 ; HB% : 410000

* PRINTED WITH
2 sov INK

FEAEDRIER
IMAEMEAS HE WIERERA)




