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Phoenix PFAL

PIWIHTEFHY S Phoenix Finishing Cutter for Aluminum

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

El‘;‘/l Excellent Balance Eﬁ%‘$ High-Efficiency
‘EEEEEMIEER ) BRNEBBEUOIIIN—=TL—F
NV FBHFE(TL—NREER) TINFAEHG6.3GZ R FERATEXEYMITHE EFERIF
Enables high-speed milling Excellent surface finish even in high-feed milling with
Cutter (with blades mounted) with guaranteed balancing to 6.3G * \ adoption of multiple blades and wiper blade standardization

PCD—#&TL—FK
PCD Integrated Blades

- BT

— =T =
%*Egl\7/zrlﬁl§ High-Precision Balancing ARAMST =T RO
cH Y BET—=NCBRY - RBOERBEL/NT A RE ST HE PCD can be reground for

High-precision balancing can be performed even when cutter is mounted onto the arbor*1 maximum cost performance

¥1:FFMIEPA10ZZBIRT XL, Please see p.10 for further details.

B BT30TPFAL ¢160h { Fw k€

PFAL ¢160 with BT30

O¢160I-hE$25.4. 2T EBETI T VT

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

T4 RIIVT—I\ Facemill Arbor PFAL ¢160 ¥#(z)20 N
BT30-FMA25.4-45 | 4 | PFALO4R160M25.4-20 | = WEE

&5 0.90ksg S8 1.98ke — T2t|8w89l:g

Weight Weight

MIF—ZIEP.5ZZBRT&EL), Please see p.5 for cutting data.



. ﬁE Features

B2EVBRHTIAEREEYTI1/IHES

Few Required Components Makes Easy Setup and Simple Tool Management

O74N—T7 L—RiFERA

Standardized Wiper Blade

DA N—RBHE~—7

Wiper Blade Indicator

741\0_7‘b_ F Wiper Blade
o Bh7-MImEE &XR

Enables superior surface finish

e 1 DNET 1 IDZ 1. REV—7BAICRY i

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

e TL—FILETAN—BRY—I1&

Wiper blade also comes with identifiable indicator

/—Vlbj‘l/— F Normal Blade
e ZNTEREL Z=MIHwIHE

Enables stable milling with multiple blades configuration

o JREV—IWBALIMIE )/ —2 NV T L— RV {Hi+

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

TAN—=TL—REEY—T

Wiper Blade Position Indicator

O2FKT1 VM XL BONBMEHRA

Spare Parts Compatible with All Cutter Sizes

’ oYL XNKEWIFTRU(M6) TRIET Y7
Improved rigidity with large size clamping screw (M6)
v / cBRLTEMET Y71 FERIEH

Easy cutting edge adjustment reduces required setup time
TL—RRAYS> TR0 IV JIvIRISVTRL e .
i ; HEBEHEFIRIIP.7. P.8BZIBBT XL,
Cl S for Blad Wed Cl S for Wed.
SRR eooe iR Please see p.7 and 8 for cutting edge height adjustment instructions.

B LT a8

PFAL Component Solution Examples

~ (=]
OBBETIIiMm
Aluminum Components in Automotive
ISIFNITILY
Clutch Housing
Xyavi—A
Transmission Case
YV EAYR
Cylinder Head
ovETAavY
Cylinder Block

< EDfth. HS5WBHTIVIEBM

And more




PIVIREEFHY & K747
Finishing Cutter for Aluminum, Bore Type

PFAL BORE

- ﬁ?ﬁﬂ'fﬁi Specification
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JHIUFE With coolant hole JH7V%& L Without coolant hole

Type2: WEBI—S 2 M AT 2BRIEHROI—F > MRGEI SV THRIVNEZFERBTEL.

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

Bf:mm  Unitmm

Y—JNo. O . v ‘Hﬂf_j.gﬂ B
EDP No Designation = Db
7803600 PFALO4R050M16-5 50 5 55 20 40 16 8.4 5.6 32,000 0.27 1 79,700
7803601 PFAL04R063M22-6 63 6 55 21 45 22 10.4 6.3 25,000 0.40 1 101,000
7803602 PFALO4R063M22-8 63 8 55 21 45 22 10.4 6.3 25,000 0.43 1 109,000
7803603 PFALO4R080M25.4-8 80 8 50 28 70 25.4 9.5 6 19,800 0.53 2 127,000
7803604 PFALO4R080M27-8 80 8 50 28 70 27 12.4 7 19,800 0.52 2 127,000
7803605 PFAL04R080M25.4-10 80 10 50 28 70 25.4 9.5 6 19,800 0.55 2 132,000
7803606 PFALO4R080M27-10 80 10 50 28 70 27 12.4 7 19,800 0.54 2 132,000
7803607 PFALO4R100M25.4-8 100 8 50 28 80 25.4 9.5 6 15,800 0.86 2 159,000
7803608 PFALO4R100M27-8 100 8 50 28 80 27 12.4 7 15,800 0.83 2 159,000
7803609 PFALO4R100M31.7-8 100 8 50 32 72 31.75 | 127 8 15,800 0.86 2 159,000
7803610 PFALO4R100M32-8 100 8 50 28 80 32 14.4 8.2 15,800 0.78 2 159,000
7803611 PFALO4R100M25.4-12 100 12 50 28 80 25.4 9.5 6 15,800 0.90 2 181,000
7803612 PFALO4R100M27-12 100 12 50 28 80 27 12.4 7 15,800 0.87 2 181,000
7803613 PFALO4R100M31.7-12 100 12 50 32 80 31.75 | 127 8 15,800 0.90 2 181,000
7803614 PFALO4R100M32-12 100 12 50 28 80 32 14.4 8.2 15,800 0.82 2 181,000
7803615 PFALO4R125M25.4-10 125 10 50 28 80 25.4 9.5 6 12,600 1.35 2 208,000
7803616 PFALO4R125M27-10 125 10 50 28 80 27 12.4 7 12,600 1.33 2 208,000
7803617 PFALO4R125M38.1-10 125 10 63 36 80 38.1 15.9 10 12,600 1.30 2 208,000
7803618 PFALO4R125M40-10 125 10 63 30 85 40 16.4 9.2 12,600 1.26 2 208,000
7803619 PFALO4R125M25.4-16 125 16 50 27 80 25.4 9.5 6 12,600 1.42 2 236,000
7803620 PFALO4R125M27-16 125 16 50 28 80 27 124 7 12,600 1.41 2 236,000
7803621 PFALO4R125M38.1-16 125 16 63 36 80 38.1 15.9 10 12,600 1.38 2 236,000
7803622 PFALO4R125M40-16 125 16 63 30 85 40 16.4 9.2 12,600 1.33 2 236,000
7803623 PFALO4R160M25.4-12 160 12 50 28 80 25.4 9.5 6 10,000 1.98 2 265,000
7803624 PFALO4R160M27-12 160 12 50 28 80 27 12.4 7 10,000 1.98 2 265,000
7803625 PFALO4R160M40-12 160 12 63 30 85 40 16.4 9.2 10,000 2.10 2 265,000
7803626 PFALO4R160M50.8-12 160 12 63 38 100 50.8 19.1 11 10,000 2.15 2 265,000
7803629 PFALO4R160M25.4-20 160 20 50 28 80 25.4 9.5 6 10,000 1.98 2 294,000
7803630 PFALO4R160M27-20 160 20 50 28 80 27 12.4 7 10,000 1.98 2 294,000
7803627 PFALO4R160M40-20 160 20 63 30 85 40 16.4 9.2 10,000 2.20 2 294,000
7803628 PFALO4R160M50.8-20 160 20 63 38 100 50.8 191 11 10,000 2.24 2 294,000
CRERICEBHIERBESDORBEEZITOTTE, Adjust cutting edge height with a tool presetter. EERFILTCUREERER) ERVET.
-ap maxicOWTIEP.4Z TR TE 0, Please see p.4 for information on @p max. Stocks are categorized as C(Standard stock item).

cERMERIETL—REEFRODY REEDAEETY. Prices listed above are for the single unit cutter body without blades.
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TAN=TL—RIFTRTAITDENR RET— VBRI FFI TTFEL,

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

./_7}bjb_ F Normal Blade

ap max

FZIIOMOBFOINTICHKBER

YhIK@p) 6mmEaA 7651 >Fv 7, (FR1206)
Blade with 6mm cutting edge width (FR1206) suitable for
milling of aluminum pouring gates is also available.

TL—RF& PCD##&
O Blade Size PCD Grade AR
Designation tJJ#L}J%& ap max (Yen)
Number of Cutting Edges (mm)
FR1204 1 0.4x45° 4 7820500 C 9,260
FR1206 1 0.4x45° ) 7820502 C 11,800

C=12#7EEM  C=Standard stock item
..7‘{/\9_7l/_ l“ Wiper Blade

TAN=TL—K(FR1204-W) &

FR1204- FR1206Mb 3 £ B TEMAIHETY,

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

PCD #1&
BED Blade Size PCD Grade

Designation I Tk

Number of Cutting Edges

FR1204-W 1 0.4x45° 7820501 o] 12,900

C=1R¥7EER C=Standard stock item

. %B lﬁl Accessories

Y—JVNo. | £ FO Y—JVNo. | £ =30y
EDP No. Stock Designation EDP No. Stock Designation
TRLYF
JL—KBYS5> 7Rl FS60620 SN .
Clamping Screw for Blade 7808125 C (Torx25) 'E—a/rle/nch N2 7> 7R UR) 7808211 c T25-T
(for blade clamp screw)
Ty LBIL>F
e Y (VYRI5 7RUR) L
N 7808143 | C | W12:06 2z 7808231 | C | 3MML
(for wedge screw)

= —. . C=13%7fEdM  C=Standard stock item
LY IRY 2 TRU 7808142 | C | WS0617 BEILTLOFEE) AEHBELYET,

Clamping Screw for Wedge
ping 9 All accessories (including wrenches) come with the cutter body.

.ﬂ]ﬁ“%{*gﬁi Cutting Conditions
ENHIEE Ve (m/min)

HWHIH (5% HHES JiPe Cutting Speed 1NLY DEYE fz(mm/t) [ TIRARE ap(mm)
Work Material Component Material Symbol Application BT40, BT50 Feed per Tooth Depth of Cut
HSK-63
itk
~12%si | A7075-A5052-A2017fth |Semi-inishing 1,000 2,000 0.08 (0.05 - 0-10) 15 (1.0-20)
e 800~2,000) | (1,000~5,000
FNIZILAES ADC12 F&ﬂ:g ( | "I 0.06 (0.05 - 0.08) 0.5 (0.3~ 1.0)
N <— E)
Aluminum Alloy q:lfiJ:
s . g 600 0.08 (0.05 ~ 0.10) 1.5 (1.0 ~ 2.0)
o Si AC9A- AC9BIt o (400~800)
ik 0.06 (0.05 ~ 0.08) 0.5 (0.3~ 1.0)




.’JDI?_ 51 Cutting Data

BT30Top160fEAICKAHHEZRMT  High efficiency milling on BT30 with PFAL ¢160

EHATER PFALO4R160M25.4-20 (¢160x20X])

Tool Flutes

& it BT T EF

Application Semi-finishing Finishing

HHIA ADC12

Work Material

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

Cutting Speed

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

YA
[)Jje:g:%fécul ap=2mm ae=100mm ap=0.2mm ae=100mm

L) I H

Coolant Water Soluble

{ERW A<=+ & (BT30)

Machine Vertical Machining Center

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

Surface Roughness

RKBEHYRERWVWBDZIETHYEZNAOHBETEOEWVNIENIRON,
BT30D/NRY S =2t 2 ERALTH. it EIF A EIFHICRELE
MIPFTARFEINIEZRSIEPHFRLE.

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.

7’[’5%51%0)%*537]”1 High-precision milling of aluminum component

PFALO4R080M25.4-10
(¢80x10X)

Flutes

ftbttia (980x63)

Competitor Flutes

ERIR

Tool

HHIA ADC12

Work Material

YRR 3,000m/min (12,000min")

Cutting Speed

2R 14,400mm/min (0.12mm/t) | 7,200mm/min (0.1mm/t)

AR ap=0.5mm ae=53mm

Depth of Cut

L) KA HELTH e

Coolant Water Soluble

{E FA TR MY =>4 % (BT40) MIEEE Surface Roughness
Machine Horizontal Machining Center Ra=0.17 ~ 0.22uym Rz=1.08 ~ 1.24pm

EXNREDODY RZFERIBHIETMIEEN 2MEERY. UVTYHEL
REFLZINTIHEZFSEPHRE,

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




Tool

&

Application

WHl

Work Material

CIHIEE

Cutting Speed

EYEE
Feed

PHARE
Depth of Cut

L

Coolant

{58 AR ARL

Machine

ITEEZ

Surface Roughness

BT30D/NUTY S Y28 Thit EF £ EIFOIMTI %217 o7/, £5
S5HERUTOEBENFON. Pt EF A EFO2/RZINRISK

PFALO4R063M22-6 (¢p63x6X])

it ElF

Semi-finishing

Flutes

fEEF

Finishing

ADC12

1,000m/min (5,000min™")

1,500m/min (7,500min")

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

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

Roughness g Mﬁﬂ

SN
1

o
wn
|

Reqired surface roughness

0.7

0.08

0.3

ap=2mm ae=34mm

ap=0.2mm ae=34mm

shit EVF

Semi-finishing

ftEF

Finishing

Ra(um)

Rz(um)

IKFA LA

Water Soluble

w¥~=>J+t>% (BT30)

Horizontal Machining Center

Ra=0.08uym Rz=0.7um

Ra=0.05pm Rz=0.3pm

FrlReL &Y INIRROEEIRAD 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] ‘) < Tﬂ?‘fﬁg*ﬁ Analysis of Cutting Chip Shape

TPWIKRTLIEDSTEEITI= .« PV TDXRT 1 1Rk

The aluminum cutter body must avoid direct contact with cutting chips

t)] L} < TEH:H@‘(X_:/ Image of chip evacuation

TL—ROF Y TRy NATHI T HREBESNTEY.
TIIRTAICIEEBMLTOEEA,

YULSTFHET IS
EaLEEA!

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

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

them from coming into contact with the aluminum cutter body.




.Efﬁﬁﬂ Technical Data

E%EHIE Instructions for Adjusting the Cutting Edge Height

Names of
Components

vy
Wedge

OI1y DR

Confirm Wedge Position

71y PORED
RT 1 SEEE

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

O X

iIE iR

Correct Incorrect

ONEXEZDRAE
Measurement of Cutting Edge Height

LTONEREE/EL.

/=T —ROFTROEEHEHER.

Measure all of the cutting edge heights

and determine the highest normal cutting edge.

}J%Eé Cutting Edge Height

TL—K (V=% T4 /5)
Blade (Normal/Wiper)

TL—RAYZ>7RL

Clamping Screw for Blade

vIvPRYIYTRU

Clamping Screw for Wedge

= E VR Highest nomal cutting edge

/=<7 L—NR Normal Blade
W7 1/N—7 L —NR WiperBlade

(A) TRL>F(T25T) (B)LEL>F (BMM-L)

T-Wrench L-Wrench

Q/—NTL—=F/7Q4N—=TL—F
U)WU 171' L’l Mounting of Blades

2BEDTL—RE10N-mDNLY THREDFTD. (KFHED)
VAN—=TL—RERTAIZRRENTV S REY— I DEFRIC
1R 135,

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

KABOTHLYF (@) ZEMA. AT BEMEETTY IICEETHEDIC
T —REETHREZRDP SHOMHT2.

O/—"NTL—FDATEERE
Adjustment of Normal Blades

OBV NEEEIC, ZOMD/—TIILTL—ROHEES &

ADLEBLDICHE, (H2E0.005mmLIA)

(Vv PRI TRhUERERYICET ZEICKURNED 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.

FFEBE  Cutting Edge Height

/=<7 L—NK Normal Blade

Ll e AR W7/5—7 L — K wiper slade




O7MIN—=TL—FDINESEHE

'7‘(/\0_7‘ l/_ F@}J?ﬁfﬁﬁ Cutting Edge Position of the Wiper Blade

Adjustment of Wiper Blade JAN—TL—RiE, /=T L—RIZH L T0.8mm BRI
N . e — BRESNTVETY, CHICKV. EINDHADBHEZETBHIET
— —K = v ~ = ( =7 X
/=N TL—RDORFEEELY0.02 ~0.04mmE<FHE. BOTABTEE LT ER EORERELET,

Use the L-Wrench(®) to adjust the wiper blade so that it is 0.02 to 0.04mm higher
than the other normal blades.

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
——TDN=TyT
Wiper Edge
eSS Cutting Edge Height =
€
,,,,,,,,,, 0.02~0.04mm 3
& -
=} JAIN—=TL—R
o |7 Wiper Blade
| J=RITL—F T
/J—=IVT L — K NormalBlade Normal Blade

%A 0%
HAROLELYF () %A, e g e

Toix= ‘HEBSIE EFRHEOAHRAETETT.
- REETEEEEF($0.6mm T,

f

Cautions during use

Iy PERYOUEICRLTHAOBERAREZTOCTEL. (DY

CAEHEEOLRISENVEZA TR AEREHLEDPVIKLKAEYET, ZOBEIEF.—BETL—RFRERYSHL.

TV ORER)

AV FERNEANBBIELYBELLVTBRICE. REREEZEABVEIISERLTTEL,

- 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, FHDHI 7 TR ICARSEDARH TE. £ 71/ BEDIEREH RIHE.

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.

IV TH I TH
Before Clamping After Clamping

TOQy T&p

%

1
| I
—
=—

0|EJ

DI T THTL—ROBY A RH
BSHTL—FEXRT 1 ZSHEHER

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—RiELopY EMRENZIKE
EREBRDPETIVIDOT—NEBHTIL— KL ET
FY. WLEFATL—RBIIYIHPIZITNSH. M
IRICHIERBIEEA.

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.




F—=IAS—TRIAEEZZ LHTOMELE>TEVET,
FETSAEREZRYE->TVET BT E R SRV DETEL,

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

OZT "/—,1'70’}'& "/ 9 OZT Tool Presetter

BEENESVLIETYEY

Precisely set tools

IIANC TROBMERHFEENFEE.
HABHIRETTS,

Every tool is measured, checked for tolerances,
and adjusted before being used.

R E OB

Fast and easy

PEROEBF LM ESHEERIEFETT,
BEELETICFIV 7 7O0ANT7 (BBRNERBHEATL) B
FNFEEREDPDERICIRAET,

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

WS E {5 R
Fast image recognition
RIIDEGATLE) T ILTIE
TEICHFEZAELET,

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

BOZTY—N\7" )ty 2Dl
ZBE5NHEOJTEZBRTE.

Scan code to view OZT Tool Presetter product catalog.

OZT-3




KUBRE - - BRELNIERHSAIHA
PFALOEIG/NF A ABY —ERAZ{TO>THEVET

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

PFA L@Eﬁ’\“ayzﬁﬂgﬂ._ EZ PFAL Rotation Rebalancing Services

—REICKEN Y 2 ESREGETEALESERICEZYRHMESR

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

BONERTTRBHSRELPTILES

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

— IRPHBTHOFGEHESESD

Leads to shorter tool life and spindle life

-~ MIFEPNIEAEICEZENIELS

Decreases accuracy and surface finish quality

B-ZTHHTIE. BEEDFERINDT7—/NIC
PFALZEWV) HI7=IKEETING L R A ZITD
H—ERZERLTVET, (51E)

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

NFGVARBICIEVIA ML ZERT 3728,

DYy EBEDONFVABEZREDDEIRHIELEA,

The balancing accuracy of the cutter body itself will not be changed

since the balancing is performed using socket set screws as balancing weight.

Em?%@ﬁl‘a“/Ziﬂ]Eﬁ Balancing Machine

HAIMER
Y= 84F3y 9 TD2009A 74 =T TR

Tool Dynamic TD 2009 Comfort Plus

-TEEfF, FSNFKTH, FIVTEFEDINT R MEHTHE

For balancing of individual cutting tool, individual tool holder, or a combination of both holder and tool

FETEHRMBEIIRERTRE

Easy operation

<FERRETAE

Quick and efficient
BHFABNF AR H EERT

User-friendly guidance

HAIMER.

WET—EAHROEIMR A T pplicable spindle Type g v
BT30, BT40, HSK-50, HSK-63

10




shaping your dreams

A=-IASi—inE4t OSG Corporation

T442-8543 ZEHIRE)IMAETR3-22 3-22 Honnogahara, Toyokawa, Aichi, 442-8543, JAPAN
2 (0533)82-1111 FAX (0533)82-1131 TEL. +81-533-82-1118 FAX.+81-533-82-1136

gy ————————————— /N\ZLeCBELLE 5<TCISDIC

T143-0025 RREAHXFEHFA3-25-4 B(03)5709-4501 FAX(03)5709-4515 I BRBRNBEDT. O T EDYIRN B 15
S i : (S EERLT RS, :?;:;ﬁfiﬁm L
T465-0058 EMSGHEEMAREEMI-O  B(052)703-6131 FAX(052)703-7775 | eun<siasEcans o/l

[ S R e —

T550-0013 ABRAFASRFIZIR#T812-4-24055 T(06)6538-3880 FAX(06)6538-3879 &Safe use of cutting tools

022)390-9701 [E K B(046)296-1380
024)991-7485 &% [@ 054)283-6651
)
|

(06)6747-7041 @Use safety_ cover, safgty glasses and safety @Stop cutting_operalion immediately if you hear any
shoes during operation. strange cutting sounds.
2(078)927-8212 @Do not touch cutting edges with bare hands. @Do not modify tools.
@Do not touch cutting chips with bare hands. @Please use correct tools for the operation.
B(086)241-0411 Chips will be hot after cutting. Check dimensions to ensure proper selection.
2(087)868-4003 \_@Stop cutting when the tool becomes dull.

025)286-9503 & # 053)461-1121 )
J E ) @5top cutting when the tool becomesdul. 000000000
B(082)507-1227  QHRICDONTIF. BICHR UBZTOTHOHFIDT. FEFEL<AAHYOT
)
)
)

0268)28-7381 0533)92-1501
0566)77-2366
052)703-6131
058)259-6055
0594)26-0416

| J/
0266)58-0152
0270)40-5855 =

b7

B 7(092)504-1211 BEAREEE I DIEANDDEFT,
028)651-2720 =]

E:l

FE=
I\EF
* W
B R

7(093)435-3655 @ Tool specifications are subject to change without notice.
2(096)386-5120 -
076)268-0830 OSGHREEE

077)553-2012

BEITREEE A

042)645-5406
029)354-7017 R

B(
a(
(
(
(
(
(
(
(
7(03)5709-4501 wHos

T
T
T
T
T
T
T
T
T
T

Errn 0120-41-5981
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