GENERAL PRODUCT CATALOGUE

GENEL URUN KATALOGU




Safety

TORNA ve FREZE UGLARI

TURNING & MILLING INSERTS

KESME ve KANAL UCLARI

CUT & GROOVING INSERTS

TAKIM VE TUTUCULAR

TOOLS & HOLDER

KARBUR PARMAK FREZE & MATKAP

CARBIDE END MILLS & DRILLS

KILAVUZLAR

TAPS

OZEL URUNLER

SPECIAL PRODUCTS



TORNA ve FREZE UGLART '
TURNING & MILLING INSERTS
"J -

A



TORNALAMA UCLARI - TURNING INSERTS

1 CUTTING TOOLS



TORNALAMA UCLARI - TURNING INSERTS

[Ro,8119)

[rR1,211601
R1,6

[ro,8119)

R1,2/16/1
R1,6/1

R1.2

2 = CUTTING TOOLS



TORNALAMA UCLARI - TURNING INSERTS

R0,8/12/15) el [Ro,8i00/12)

' - R1,2M21
R1,2) fon
- B R1,6/12/15/1

R0,8/09/1 a

[rR1,2112/15119)
[R1,615/19

CUTTING TOOLS



TORNALAMA UCLARI - TURNING INSERTS

RD,B'

[rR1,2
R1,6/16/2

< CUTTING TOOLS



TORNALAMA UCLARI - TURNING INSERTS

P P P

CERAMIC CERAMIC CERAMIC

4 By
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CUTTING TOOLS




TORNALAMA UCLARI - TURNING INSERTS

R

CUTTING TOOLS



TORNALAMA UCLARI - TURNING INSERTS

: RO,2) RD,Z;
R0,4J RO,4

ey By
4 Safety

CUTTING TOOLS



TORNALAMA UCLARI - TURNING INSERTS

ey By

CUTTING TOOLS




FREZELEME UCLARI - MILLING INSERTS

12 CUTTING TOOLS



FREZELEME UCLARI - MILLING INSERTS

12 CUTTING TOOLS



FREZELEME UCLARI - MILLING INSERTS

14 Safety



FREZELEME UCLARI - MILLING INSERTS
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CUTTING TOOLS



FREZELEME UCLARI - MILLING INSERTS




FREZELEME UCLARI - MILLING INSERTS

e By
8 Safety

CUTTING TOOLS
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FREZELEME UCLARI - MILLING INSERTS

By
Safety

CUTTING TOOLS
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FREZELEME UCLARI - MILLING INSERTS
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CUTTING TOOLS



KESME ve KANAL UCLARI

CUT & GROOVING INSERTS 4

A



KANAL VE KESME UCLARI - GROOVING AND CUT-OFF INSERTS

CUTTING TOOLS



KANAL VE KESME UCLARI - GROOVING AND CUT-OFF INSERTS

10

CUTTING TOOLS



KANAL VE KESME UCLARI - GROOVING AND CUT-OFF INSERTS

1"

CUTTING TOOLS



BARALAMA UCLARI - BORING INSERTS
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DELIK ISLEME UCLARI - DRILLING INSERTS




CUTTING TOOLS

DELIK ISLEME UCLARI - DRILLING INSERTS

22



DELIK ISLEME UCLARI - DRILLING INSERTS

45° HAVSA FREZE 9 2-28 XCET170404R

XCET310404R
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CUTTING TOOLS



DiS ACMA UCLARI(THREADING INSERT)

24 CUTTING TOOLS



DiIS ACMA UGLARI(THREADING INSERT)
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CUTTING TOOLS



Bi‘iafety

CUTTING TOOLS

TASLANMIS KESME VE KANAL UCLARI
GROUND PARTING AND GROOVING INSERT

CTP -
“ ® \, e g
— = &
Designation Dimensions Grades
R w L C D SA618 | SA90 | SDA
CTPO.7FR 0.7 4.5 16° 8 A A
CTP1.0FR 1 6.5 16° 12 A A
| CTP1.5FR 1.5 6.5 16° 12 [ _A ) ;
CTP2.0FR 2 6.5 16° 12 A A
CTPO.7FRN 0.7 4.5 0 8 A A
CTP1.0FRN 1 6.5 0 12 A A
CTP1.5FRN 1.5 6.5 0 12 A A
CTP2.0FRN 2 6.5 0 12 A A
- 0.05
CTPO.7FL 0.7 4.5 16° 8 A A
CTP1.0FL 1 6.5 16° 12 A K
CTP1.5FL 1.5 6.5 16° 12 A A
CTP2.0FL 2 6.5 16° 12 A A
CTPO.7FLN 0.7 4.5 0 8 A A
| CTP1.0FLN 1 6.5 0 12 A A
CTP1.5FLN 1.5 6.5 0 12 A A
CTP2.0FLN 2 6.5 0 12 A A
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CUTTING TOOLS

TASLANMIS KESME VE KANAL UCLARI
GROUND PARTING AND GROOVING INSERT

CTPA

Designation Dimensions Grades

R w L C D SA618 SA90 SDA
CTPAO.7FR 0.7 6.5 16° 12 A A
CTPA1.0FR 1 6.5 16° 12 A A
_CTPA1.5FF§ - 1.5 7.5 16° 14 A A
CTPA2.0FR 2 7.5 16° 14 A A
-CTPAO.TFRN 0.7 6.5 0 12 A A
bTPALOFRN 1 6.5 | 0 | 12 A A
CTPA1.5FRN 1.5 7.5 0 14 A A
“CTPA2.0FRN 2 7.5 0 14 A A
———— 0.05
CTPAO.7FL 0.7 6.5 16° 12 A A
CTPA1.0FL 1 6.5 16° 12 A A
CTPA1.5FL | 1.5 7.5 | 16° | 14 A A
“CTPA2.0FL | 2 7.5 16° 14 A A
CTPAO.7FLN 0.7 6.5 0 12 A A
CTPA1.0FLN“ 1 6.5 0 12 A A
_CTPA1.5FLN 1.5 7.5 0 14 A A
CTPA2.0FLN 2 7.5 0 14 A A
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A TASLANMIS KESME VE KANAL UCLARI
GROUND PARTING AND GROOVING INSERT

w
R R
TGF32 N
SHALLOW :\_4—-‘—{
GROOVING L=
INSERTS Bl s
Right-hand Tool shown T/
Designation Dimensions Grades
L w G d t SA618 | SA90 SDA
TGF32R/L 030 0.30 0.9 A A A
TGF32R/L 040 0.40 1.3 A A A
TGF32R/L 050 0.50 1.3 A A A
TGF32R/L 060 0.60 1.9 A A A
TGF32R/L 065 16 0.65 1.9 3/8 3.18 A A A
TGF32R/L 070 0.70 1.9 A A A
TGF32R/L 075 0.75 1.9 A A A
TGF32R/L 080 0.80 1.9 A A A
TGF32R/L 085 0.85 1.9 A A A
TGF32R/L 090 0.9 1.9 A A A
TGF32R/L 095 16 0.95 1.9 3/8 3.18 A A A
TGF32R/L 100 1.00 ' 25 A A A
TGF32R/L 110 | - 1.10 | 23 A A A
TGF32R/L 115 ' 1.15 23 A A A
TGF32R/L 120 1.20 2.3 A A A
TGF32R/L 125 1.25 2.3 A A A
TGF32R/L 130 1.30 23 A A A
TGF32R/L 135 1.35 23 A A A
TGF32R/L 140 1.40 23 A A A
TGF32R/L 145 16 1.45 28 3/8 3.18 A A A
TGF32R/L 150 1.50 23 A A A
TGF32R/L 155 1.55 2.3 A A A
TGF32R/L 160 1.60 2.3 A A A
TGF32R/L 165 | 1.65 2.3 A A | A
TGF32R/L 170 1.70 2.3 A A A
TGF32R/L 175 1.75 5 A A A
TGF32R/L 180 1.80 2] A A A
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& safety

CUTTING TOOLS

TASLANMIS KESME VE KANAL UCLARI
GROUND PARTING AND GROOVING INSERT

TGF43
SHALLOW L
GROOVING
INSERTS
¢ o n/' 2 /
T
Designation Dimensions Grades
L w G d t SA618 SA90 SDA
TGF43R/L 100 1.00 2.6 A A A
TGF43R/L 125 1.25 2.6 A A A
TGF43R/L 150 22 1.50 2.6 1/2 4.76 A A A
TGF43R/L 175 1.75 2.6 A A A
TGF43R/L 180 1.80 2.6 A A A
TGF43R/L 200 2.00 4.1 A A A
TGF43R/L 230 2.30 4.1 A A A
TGF43R/L 250 2.50 4.1 A A A
TGF43R/L 275 2.75 4.1 A A A
22 1/2 4.76
TGF43R/L 280 2.80 4.1 A A A
TGF43R/L 300 3.00 4.1 A A A
TGF43R/L 325 3.25 4.1 A A A
TGF43R/L 345 3.45 4.1 A A A
TGF43R/L 350 3.50 5.2 A A A
TGF43R/L 375 3.75 5.2 A A A
TGF43R/L 395 3.95 5.2 A A A
22 - 1/2 4.76
TGF43R/L 400 4.00 5.2 A A A
TGF43R/L 450 4.50 5.2 A A A
TGF43R/L 470 4.70 5.2 A A A
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M Safety TASLANMIS KESME VE KANAL UCLARI

GROUND PARTING AND GROOVING INSERT

ER(IR) 7
IL(EL) o
Designation Dimensions Grades
L w G d t SA618 SA90 SDA
ER/IL(IR/EL) 0.75 0.75 0.8 A A A
ER/IL(IR/EL) 0.80 0.80 0.8 A A A
ER/IL(IR/EL) 0.85 0.85 0.8 A A A
08 3/16 2.2
ER/IL(IR/EL) 0.90 0.90 0.8 A A A
ER/IL(IR/EL) 1.00 1.00 0.8 A A A
ER/IL(IR/EL) 0.80 0.80 1.2 A A A
ER/IL(IR/EL) 0.85 0.85 1.2 A A A
ER/IL(IR/EL) 0.90 0.90 1.2 A A A
ER/IL(IR/EL) 1.00 1.00 1.8 A A A
ER/IL(IR/EL) 1.10 1.10 1.2 A A A
i ER/IL(IR/EL) 1.20 1.20 1.2 A A A
11 1/4 3.2
ER/IL(IR/EL) 1.25 1.25 1.2 A A A
ER/IL(IR/EL) 1.30 1.30 1.2 A A A
ER/IL(IR/EL) 1.40 1.40 1.2 A A A
ER/IL(IR/EL) 1.50 1.50 1.2 A A A
ER/IL(IR/EL) 2.00 2.00 142 A A A
ER/IL(IR/EL) 0.80 0.80 1.4 A A A
ER/IL(IR/EL) 0.90 0.90 1.4 A A A
ER/IL(IR/EL) 1.00 16 1.00 | 1.4 a/8 3.65 A A A
ER/IL(IR/EL) 1.05 1.05 1.8 A A A
ER/IL(IR/EL) 1.10 1.10 1.8 A A A
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Béafety

CUTTING TOOLS

TASLANMIS KESME VE KANAL UCLARI
GROUND PARTING AND GROOVING INSERT

1
l—G-.
| I
L
o
4 e

ER(IR)
IL(EL)

Designation Dimensions Grades
L w = d t SA618| SA90 | SDA
ER/IL(IR/EL) 1.20 1.20 1.80 3.65 A A A
ER/IL(IR/EL) 1.25 1.25 1.80 3.65 A A A
ER/IL(IR/EL) 1.30 1.30 1.80 3.65 A A A
ER/IL(IR/EL) 1.35 1.35 1.80 3.65 A A A
ER/IL(IR/EL) 1.40 1.40 1.80 3.65 A A A
ER/IL(IR/EL) 1.45 1.45 1.80 3.65 A A A
ER/IL(IR/EL) 1.50 1.50 1.80 3.65 A A A
ER/IL(IR/EL) 1.55 1.55 2.0 | 365 A A A
ER/IL(IR/EL) 1.60 1.60 2.0 3.65 A A A
ER/IL(IR/EL) 1.65 1.65 2.0 3.65 A A A
ER/IL(IR/EL) 1.70 1.70 2.0 3.65 A A A
ER/IL(IR/EL) 1.75 1.75 2.0 3.65 A A A
ER/IL(IR/EL) 1.80 ' - 1.80 2.0 | 365 A A A
ER/IL(IR/EL) 1.85 1.85 2.0 | 365 A A A
ER/L(R/EL) 1.90 '_ 190 | 20 | | 365 A A A
ER/IL(IR/EL) 2.00 & 2.00 2.0 - 3.65 A A A
ER/IL(IR/EL) 2.05 2.05 2.2 3.65 A A A
ER/L(IR/EL) 2.10 2.10 85 3.65 A A A
ER/IL(IR/EL) 2.15 2.15 g0 3.65 A A A
ER/IL(IR/EL) 2.20 2.20 2.2 3.65 A A A
ER/IL(IR/EL) 2.25 2.25 2.2 3.65 A A A
ER/IL(IR/EL) 2.30 2.30 gia 3.65 A A A
775RWR;ET) 240 240 | 22 . 3.65 A A A
ER/IL(IR/EL) 2.50 250 | 2.2 | 365 A A A
ER/IL(IR/EL) 2.55 2.55 2.0 | 3.5 A A A
ER/IL(IR/EL) 2.60 2.60 2.0 | 365 A A A
ER/IL(IR/EL) 2.70 2.70 2.0 | 365 A A A
ER/IL(IR/EL) 2.80 ' 280 | 2.0 L 365 A A A
ER/IL(IR/EL) 2.90 2.90 2.0 | 365 A A A
ER/IL(IR/EL) 3.00 3.00 2.0 | 365 A A A
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BySafety

CUTTING TOOLS

Unit:mm
Designation Dimensions Grades
Right Left A T @d w L R | SA7225 |sA7225C | SA7226| SA010
TGF32R250 TGF32L250 2.50 . . ‘ ‘
TGF32R260 TGF32L260 2.60 L & & &
TGF32R265 TGF32L265 2.65 [ ® ® -
TGF32R270 TGF32L270 2.70 ® ® ® o
TGF32R275 TGF32L275 2.75 ® ® ® o
TGF32R280 TGF32L.280 2.80 ® ® ] ®
9.525 3.18| 4.4 3.20 | 0.20
TGF32R285 TGF32L285 2.85 L @ & ®
TGF32R290 TGF32L290 2.90 L] L ] ] o
TGF32R295 TGF32L295 2.95 [ ] ® ® ®
TGF32R300 TGF32L300 3.00 ‘ . ‘ ‘
% TGF32R310 *TGF32L310 3.10 . . . .
* TGF32R315 | *TGF32L315 3.15 @ ® ® &
* TGF32R320 *TGF32L320 3.20 [ ] [ ] ® ®
TGF32
FULL RADIUS
SHALLOW
GROOVING
INSERTS
Right-hand Tool shown
Unit:mm
Designation Dimensions Grades
Right Left A T |ed| W | L R | sA7225 |sa722s5c| sA7226| sao10
TGF32R040-R0.20 | TGF32L040-R0.20 0.40 | 1.00 | 0.20 ® ] ® ®
TGF32R050-R0.25 | TGF32L050-R0.25 0.50 | 1.20 | 0.25 ‘ ‘ ‘ .
TGF32R060-R0.30 | TGF32L060-R0.30 0.60 | 1.40 | 0.30 ] W ® ®
TGF32R080-R0.40 | TGF32L080-R0.40 0.80 | 2.00 | 0.40 ® [ ] ] ®
TGF32R100-R0.50 | TGF3zL100-R0.50 | 9.525|3.18| 4.4 | 1.00 _— 0.50 9 ] [ L]
TGF32R120-R0.60 | TGF32L120-R0.60 1.20 ’ 0.60 ® ] $ ]
TGF32R150-R0.75 | TGF32L150-R0.75 1.50 270 0.75 ® ® ® ®
TGF32R200-R1.00 | TGF32L200-R1.00 200 | 1.00 o2 ® ® L]
TGF32R250-R1.25 | TGF32L250-R1.25 2.50 e 1.25 ® 9 ® [ ]
TGF32R300-R1.50 | TGF32L300-R1.50 3.00 | 1.50 ® ® ® ®




Béafety

CUTTING TOOLS

KTGF-F
EXTERNAL
GROOVING
TOOLHOLDERS ol - __‘__
(Without Offset) - -%Ll I
2%
: t
af 53} E|
.EI @ ‘ -
A =
- < Right-hand Toal shown
Designation Dimension Spare Parts
Inserts
Right Left H|Hi|Hz2| h| B| F| L Seran il lTore s W ench
KTGFR1010H-16F KTGFL1010H-16F 10 2 10 | 10| 10 TGF32R***
KTGFR1212H-16F KTGFL1212H-16F 12 12 | 12| 12 | 100 | (R-hand Toolholder For
R-hand inserts)
= ok M4*8 T15
KTGFR1616H-16F KTGFL1616H-16F 16 | 2.5 16 | 16 | 16 TGF32L %%
KTGFR2020K-16F KTGFL2020K-16F 20 20| 20| 20 | 125
( L-hand Toolholder For
KTGFR2525M-16F | KTGFL2525M-16F | 25 25 | 25| 25 | 150 [Lhandinserts)
KTGF‘F Unit:mm
EXTERNAL
GROOQVING
TOOLHOLDERS
(With Offset)
o)
L t
-
| =
E Right-hand Tool shown
Designation Dimension Spare Parts
Inserts
Right Left H|Hi | Hz| h B | F L Screw | Torx Wrench
KTGFR1010H-16 KTGFL1010H-16 10 4 10 10 12 TGF32R***
(HFNREEFIH)
KTGFR1212H-16 KTGFL1212H-16 12 2 12 12 16 100 | ( R-hand Toolholder For
R-hand inserts } MA*8 T1s
KTGFR1616H-1 KTGFL1616H-1 1 2 1 1 2
G 616H-16 G 616H-16 6 5 6 6 0 TGF32L %%+
KTGFR2020K-16 KTGFL2020K-16 20 20 20 | 25 | 125 | (EFAHEEFIR)
[ L-hand Toolholder Far
KTGFR2525M-16 KTGFL2525M-16 25 25 25 | 32 | 150 |L-handinserts)
' Unit:mm
The difference bettwn KTGF-F and KTGF toolholders : F
F=B l F>B

15



CUTTING TOOLS

B-KTGF
“L-STYLED"
EXTERNAL
_?ORgI?-IVO[T(DSER KTGFSRIL1010% g2 71 4+ & & 2mm
B | KTGFSRIL1010 Protruding 2 mm from the surface of the toclholder
.
E : AAAAAAAAA W“i
£ t
~ 15" ,.Z‘ZI»-».F L
48 -
| N2 (TR P Left-hand Tool shown
e
KTGFSR/L1010% th 7 4F f @2mm 4
KTGFSR/L1010 Protruding Z mm from the surface of the toclholder
Designation Dimension Spare Parts
Inserts
Left igit H Hi| B F F1 L Screw Torx Wrench
B-KTGFL1212H16 | B-KTGFR1212H16 | 12 12 | 16 | 20 TGF 32R***
100 ,
B-KTGFL1616H16 | B-KTGFR1616H16 | 16 16 | 20 | 24 {B-hand Inserts: Eorl-hend
2.5 oolholder) Ma*8 T15
B-KTGFL2020K16 | B-KTGFR2020K16 | 20 20 | 25 | 30 | 125 TGF32L***
B-KTGFL2525M16 | B-KTGFR2525M16 | 25 25 | 32 | 35 [ 150 | Goohoien. = orronand
Unit:mm

TGF32
INTERNAL
GROOVING
TOOLHOLDER

BraEF T8
Right-hand Shown

16

Designation Dimension Spare Parts
Inserts
Left Right ;
9 H | di L |Dmin Screw | Torx Wrench
S16N-KTGFL16 S16N-KTGFR16 | 15 16 160 | 20 TGF32R***
S20Q-KTGFL16 820Q-KTGFR16 | 19 | 20 | 180 | 24 | (R-hand inserts ForL-hand Toolholder)
Md4*8 T15
$25R-KTGFL16 S25R-KTGFR16 | 23 | 25 | 200 | 29 TGF32L***
$32S-KTGFL16 | S32S-KTGFR16 | 30 | 32 | 250 | 3e | (-7andinserts ForRehand Toomolden




BySafety

CUTTING TOOLS

GBA43

SHALLOW

GROOVING

INSERTS R\J' '__‘_fn

-
| g
e s
T Right-hand Tool shown T
Unit:mm
Designation Dimensions Grades
Right Left A T [¢d| W | L | R |sa7225 |sa7225c| sA7226| saoct0

GBA43R100 GBA43L100 1.00 & @ @ L
GBA43R120 GBA43L120 1.20 | 2.2 ® ] ® &
GBA43R125 GBA43L125 1.25 0.1 ® ® ® 9
GBA43R140 GBA43L140 1.40 ® & ® »
GBA43R145 GBA43L145 1.45 [ ] E L L]
GBA43R150 GBA43L150 1.50 & e & L
GBA43R170 GBA43L170 1.70 ® L ® B
GBA43R175 GBA43L175 175 | 3.5 ® ® ® 9
GBA43R185 GBA43L185 1.85 ® 9 & @
GBA43R200 GBA43L200 2.00 o ® & @ .
GBA43R225 GBA43L225 2.25 - ® ® ] o
GBA43R230 GBA43L230 2.30 @ @ & %
GBA43R250 GBA43L250 2.50 ® ® ® ®
GBA43R265 GBA43L265 | 12.7 |4.76 (5.4| 2.65 ® @ & ®
GBA43R280 GBA43L280 2.80 [ ] ® @ ]
GBA43R300 GBA43L300 3.00 [ ] [ ] @ @
GBA43R330 GBA43L330 3.30 ® ® ® ]
GBA43R350 GBA43L350 3.50 | 5.0 ® ] ® ]
GBA43R360 GBA43L360 3.60 0 ® & & &
GBA43R400 GBA43L400 4.00 - & @ ® ®
GBA43R420 GBA43L420 4.20 ® [ ] ® ]
GBA43R450 GBA43L450 4.50 ® ® ® @
GBA43R480 GBA43L480 4.80 ® ® ® ®
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Béafety

CUTTING TOOLS

18

GBA43
SHALLOW
GROOVING
INSERTS
— Right-hand Tool shown
Unit:mm
Designation Dimensions Grades
Right Left A T W L R | sa7225 |sa7225c| sA7226| sao10
GBA43R100-R050 | GBA43L100-R050 1.00| 2.00 | 0.50 ® i ] @
GBA43R120-R060 | GBA43L120-R060 1.20 0.60 @ ) & !
GBA43R150-R075 | GBA43L150-R075 1.50 | 3.50 | 0.75 ® [ ] ® [ ]
GBA43R200-R100 | GBA43L200-R100 2.00 1.00 ® ® ® &
GBA43R250-R125 | GBA43L250-R125 2.50 1.25 ® ] ) [ ]
GBA43R300-R150 | GBA43L300-R150 3.00 1. 50 ® [ ] ® ®
5.00
GBA43R350-R175 | GBA43L350-R175 3.50 1.75 ® 9 ® ®
GBA43R400-R200 | GBA43L400-R200 4.00 2.00 -] ® [ ] @
KGBA
EXTERNAL
GROOVING
TOOLHOLDERS — . -
3 B
. : :
= @ T T "'&_
]
Tmax t
[
2 1 ST
~I=
29
L1 Right-hand Shown
L
Designation Dimension Spare Parts
Right Left H|B| h | Hi| L |Li|F |Tmax
Clamp Clamp Screw Screw Torx Wrench
KGBAR2020K22 | KGBAL2020K22 | 20 | 20 | 20 125 25
KGBAR2525M22 | KGBAL2525M22 | 25 | 25 | 25| 4 [150| 25 | 32| 5 HI1814 | MI0B25 | M4*8 T15
KGBAR3232P22 | KGBAL3232P22 | 32 | 32 | 32 170 40
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Béafety

CUTTING TOOLS

T11/16
SHALLOW
GROOVING
INSERTS

et e A -
: &
]
T
Unit:mm
Designation Dimensions Grades
Extenal Intenal A T od| W L R |SA7225 [sA7225C| SAT7226| SA010
T11E050 T11N050 0.50 [ [ [ ®
T11E060 T11NOBO 060 | 100 ® @ ® ]
T11E070 T11N0O70 0.70 0.05 ¢ ® ® ¢
T11E080 T11NOBO 0.80 | 1.20 ® ® ® ®
T11E090 T11N090 0.90 ® ® ® ®
T11E100 T11N100 1.00 ] @ 9 [
T11E110 T11N110 1.10 B ® ® [
T11E120 T11N120 6.35 |3.18|2.0 [ 120 ® ®» @ ®
T11E130 T11N130 1.30 ® ® ® ®
T11E140 T11N140 1.45 [ ] ® [ ] ®
T11E150 T11N150 1.50 0.10 ® ® ® ®
T11E160 T11N160 1.60 it ® ® ® ®
T1E170 T1IN170 170 | ) ® ® [ ]
T11E180 T11N180 1.80 | 1.30 ] [ ] . [
T11E200 T11N200 2.00 | 1.20 [ ] [ & [ ]
T16E050 T16N050 0.50 [ ] ® [ ] ®
T16E060 T16N060 0.60 | 1.60 | 0.05 [ ® ® L
T16E070 T16N070 0.70 ® ® ® ®
T16E080 T16N080 0.80 ® ® ® ®
T16E090 T16N090 0.90 ® ® ® [ ]
T16E100 T16N100 1.00 ® [ ® ®
T16E110 T16N110 1.10 [ ] [ [ ] [ ]
T16E120 T16N120 1.20 2] 23] 9 @
T16E130 T16N130 1.30 @ @® ® [
T16E140 T16N140 1.40 ® ® ® ]
T16E150 T16N150 1.50 | 2.10 | 0.10 ® ® ® ]
T16E160 T16N160 1.60 ® [ ] [ ] ®
T16E170 T16N170 1.70 [ ] ® [ ] ®
T16E180 T16N180 9.525 | 3.65| 4.0 | 180 [ ] i ® &
T16E200 T16N200 2.00 [ ] [ ] [ ] ®
T16E215 T16N215 2.15 [ ] [ ] ® ®
T16E230 T16N230 2.30 | 2.00 [ ] & [ ] [ ]
T16E250 T16N250 2.50 [ ] ® [ ] ®
T16E265 T16N265 2.65 | 2.20 ® ® ] [ ]
T16E300 T16N300 3.00 | 2.00 @ @ ® @
T16E100-R050 | T16N100-R050 1.00 0.50 1) ) ] [}
T16E120-R060 | T16N120-R060 1.20 346 0.80 ® @ & ®
T16E150-R075 | T16N150-R075 1.50 0.75 " ) ] ¢
T16E200-R100 | T16N200-R100 2.00 1.00 ) [ ) ® @
T16E250-R125 | T16N250-R125 2,50 | oo [1:25 @ [ ® [
T16E300-R150  T16N300-R150 3.00 | 1.50 @9 9 ® [




Béafety

CUTTING TOOLS

T11/16N
SHALLOW
GROOVING
INSERTS = e e =
Dmin
— 3
u.[ O
L1 L Right-hand Tool shown
Unit:mm
Dimension Spare Parts
Designation Inserts
H h F L1 L | Dmin Screw Torx Wrench
SNROO10H11 10 9 7.4 12 100 12
SNRO012K11 12 1" 8.4 15 125 15 T11N**k* M2.5%8 T8
SNROO13M11 13 12 8.9 25 150 15
SNRO013M16 13 12 10.2 25 150 16
SNR0OO16M16 16 15 1.7 30 150 19
SNR0020Q16 20 18 13.7 32 180 24
SNRO025R16 25 23 16.2 35 200 29 T16N*** M3.5%12 T15
SNR0032516 32 30 | 19.7 36 | 250 36
SNRO040T16 40 37 237 45 300 44
SNRO0O50U16 50 46 28.7 55 350 54
T16E
SHALLOW
GROOVING
INSERTS
= 2 - -
w [+1]
(»)
L Right-hand Tool shown
Unit:mm
Dimension Spare Parts
Designation Inserts
H h B F L Screw Torx Wrench
SER1212F16 12 12 12 16 80
SER1616H16 16 16 16 20 100
SER2020K16 20 20 20 25 125 T16E*** M3.5%12 T15
SER2525M16 25 25 25 32 150
SER3232P16 32 32 32 40 170
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CUTTING TOOLS

GR
SHALLOW
GROOVING
INSERTS

6GRI/L

BySafety

Right-hand Tool shown

Right-hand Tool shown

Unit:mm
Designation Dimensions Grades
gt o L A s | ed| W T R |sA7225 [sa7225c| SA7226| sAo10
6GR100 6GL100 1.00 ® ® ® [ ]
6GR150 8GL150 6.44 2.34 | 230 | 1.50 [ ] [ ] [ ] ®
6GR200 6GL200 560 2.00 1.50 ® ® ] ]
7GR100 7GL100 ’ 1.00 ' ® [ ] ] ®
7GR150 7GL150 7.36 3.08 1.50 & ] L &
7GR200 761200 2.00 [ ] ® ® [ ]
7GR100-R050 | 7GL100-R050 1.00 ] ® ® ®
7GR150-R075 | 7GL150-R075 1.50 ® ® [ ] ®
7GR200-R100 | 7GL200-R100 2.00 0.20 @ ® ® [
3GR100 8GL100 1.00 & ® ® &
8GR150 8GL150 1.50 ® ® ® [ ]
8GR200 8GL200 el 2.00 ® B ® ]
8GR250 8GL250 ' 2.50 ® ® ® ®
8GR300 8GL300 3.00 @ [} ® ®
8GR350 8GL350 siae | v | 3.50 i ® ® & ®
8GR100-R050 | 8GL100-R050 1.00 0.50 ® ® & ]
8GR150-R075 | 8GL150-R075 1.50 0.75 @ [ 2] [ ]
8GR200-R100 | 8GL200-R100 2.00 1.00 ® ® ® [ ]
8GR250-R125 | 8GL250-R125 2.50 1.25 [ ] @ & &
8GR300-R150 | 8GL300-R150 3.00 1.50 ® ® ® ]
8GR350-R175 | 8GL350-R175 3.50 1.75 [ ] ® @ ®
9GR100 9GL100 1.00 ® ® ® ®
9GR150 9GL150 1.50 ® @ ® ®
9GR200 9GL200 2.00 @ [ ] & &
9GR250 9GL250 2.50 G20 ® ® ® ®
9GR300 9GL300 3.00 ] [ ] @ ]
9GR350 96L350 3.50 ® ® ® ®
9GR100-R050 | 9GL100-R050 12.96 | 7.70.| 4.68 | 2.86 1.00 3.00 | 0.50 ® [ ] [ ] ®
9GR150-R075 | 9GL150-R075 1.50 0.75 ® ® ® ®
9GR200-R100 | 9GL200-R100 2.00 1.00 . . . ‘
9GR250-R125 | 9GL250-R125 2.50 1.25 ® @ ] ]
9GR300-R150 | 9GL300-R150 3.00 1.50 ® ® ® @
9GR350-R175 | 9GL350-R175 3.50 1.75 . . . .
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Béafety

CUTTING TOOLS

GR Dmin |/~
SHALLOW B T EeEee——————— T
GROOVING L1
INSERTS | L
T =
J.
EEEE RN
Right-hand Tool shown M L
Unit:mm
Designation Dimension Spare Parts
Right Left Dmi Inserts
g e - ! - — Screw Torx Wrench
SNGRO8BHO6 SNGLO8HO06 08 18 100 8 BGR/L*** M2.0%*6
SMNGRO8HO7 SNGLO8BHO7 08 23 100 10
TGR/L*™
SNGR10K07 SNGL10KO7 10 29 125 12 T6
M2.2*6
SNGR10K08 SNGL10K08 10 15 125 14
BGR/L**™
SNGR12M08 SNGL12MO08 12 18 125 16
SNGR16Q09 SNGL16Q09 16 20 180 20
AGR/L*** M2.5*8 T7
SMNGR20R09 SNGL20R09 20 25 200 24
GR/L-A/B
SHALLOW B
GROQOVING —_ P _ 'qJ,,'u
INSERTS . k]
R R/ H
Right-hand Inserts shown Unit:mm
Designation Dimensions Grades
Right Left L H|®d| W B R |SA7225 |sA7225C| SA7226| SA010
GER100-A GEL100-A 1.00 ] & o] [ ]
GER120-A GEL120-A 1.20 —- ® ® ® [ ]
GER150-A GEL150-A 1.50 ' ® ® & ®
GER200-A GEL200-A 6.69 | 2.58 | 2.50 | 2.00 | 1.50 [ [ ® &
GER100-050AR GEL100-0504R 1.00 0.50 ® @ [ ] ®
GER150-075AR GEL150-075AR 1.50 0.75 ] ] -] =]
GER200-100AR GEL200-100AR 2.00 1.00 ® 2] ] ]
GER100-B GEL100-B 1.00 ® B L @
GER120-B GEL120-B 1.20 814 ] ® ® L
GER150-B GEL150-B 1.50 ' ® ] @ [ ]
GER200-B GEL200-B 2.00 ® ® [ ] ®
GER250-B GEL250-B 2.50 0.20 [ ] -] -] @
GER300-B GEL300-B 3.00 '
8. 46 3.18 2.8 2.20 . ‘ ‘ .
GER100-050BR GEL100-050BR 1.00 0.50 [ ] [ ] & [ ]
GER120-060BR GEL120-060BR 1.20 0.60 ] ] ] [ ]
GER150-075BR GEL150-075BR 1.50 0.75 ¢ ] ® ®
GER200-100BR GEL200-100BR 2.00 1.00 ® & 3] 7]
GER250-125BR GEL250-125BR 2.50 1.25 ® ® ® ]
GER300-150BR GEL300-150BR 3.00 1.50 ® ® & [ )
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Béafety

CUTTING TOOLS

GER/L-C/D/E
GROOVING
INSERTS

Right-hand Inserts shown Unit:mm
Designation Dimensions Grades
Right Left L|A|H|®d| W| B |R|ss225|sar225c| saz226| saoto
GER100-C GEL100-C 1.00 [ ] [ ] [ ] @
GER120-C GEL120-C 1.20 [ ] ® 2] ]
GER150-C GEL150-C 1.50 0.10 [ ] ® ®
GER200-C GEL200-C 2.00 ® -] [ [
GER250-C GEL250-C 2.50 s [ ] ] [ ] [ ]
GER300-C GEL300-C 3.00 2] 5 ] ® ®
GER350-C GEL350-C 11.48| 5.8 |4.05|2.80 | 350 |2.50 [ ] ] ® ®
GER100-050CR GEL100-050CR 1.00 0.50 ] 5] [ ] [ ]
GER120-060CR GEL120-060CR 1.20 0.60 ® ® 9 ®
GER150-075CR GEL150-075CR 1.50 0.75 . ! . .
GER200-100CR GEL200-100CR 2.00 1.00 , , ! !
GER250-125CR GEL250-125CR 2.50 1.25 [ ] ® ® [ ]
GER300-150CR GEL300-150CR 3.00 1.50 [ [ ] [ [
GER100-D GEL100-D 1.00 [] [ ] ] [
GER120-D GEL120-D 1.20 010 [ ] ® [ ] ®
GER150-D GEL150-D 1.50 ' ® [ ® [ ]
GER200-D GEL200-D 2.00 B ® [ []
GER250-D GEL250-D 2.50 [ ] (2] ® ®
GER300-D GEL300-D 3.00 5 2] ® ® ®
GER350-D GEL350-D 3.50 ' ] : = =
GER400-D GEL400-D 4.00 .
GER100-050DR ceLiooosoor | O-44[ 68 | 505|340 =10 4.50 (=g [ ] ® L) [
GER120-060DR GEL120-060DR 1.20 0.60 @ B i ®
GER150-0750R GEL150-0750R 1.50 0.75 [] [] ® []
GER200-100DR GEL200-100DR 2.00 1.00 -] ® ] [
GER250-1250R GEL250-1250R 2.50 1.25 ® [] ® []
GER300-1500R GEL300-1500R 3.00 1.50 ] W ® ®
GER350-175DR GEL350-175DR 3.50 1.75 2] [ ] & ®
GER400-200DR GEL400-200DR 4.00 2.00 [ ] (] ® ®
GER100-E GEL100-E 1.00 ) ® ® ]
GER120-E GEL120-E 1.20 Gk [] [ ] ® ®
GER150-E GEL150-E 1.50 ’ ® ® ® ®
GER200-E GEL200-E 2.00 [} -] ® [-]
GER250-E GEL250-E 2.50 [ ® ® []
GER300-E GEL300-E 3.00 ® ® ® ®
GER350-E GEL350-E 3.50 0.20 ® [ [ [
GER400-E GEL400-E 4.00 2] & ® &
GER450-E GEL450-E 4.50 ® : : :
GERS500-E GEL500-E 5.00 ]
GER100-050ER GELtoo-osoer | 21-66| 9.54| 5.55 1 4.40 75 6.50 ] 2] ® ®
GER120-060ER GEL120-060ER 1.20 0.60 -] ] ® ®
GER150-075ER GEL150-075ER 1.50 0.75 [] [ ] ® ®
GER200-100ER GEL200-100ER 2.00 1.00 s w ® []
GER250-125ER GEL250-125ER 2.50 1.25 [ [ [ ®
GER300-150ER GEL300-150ER 3.00 1.50 [ & ® [
GER350-175ER GEL350-175ER 3.50 175 [ ] [ ] ® ®
GER400-200ER GEL400-200ER 4.00 2.00 [ ] [ ] [ ] [
GER450-225ER GEL450-225ER 4.50 2.25 -] ] [ -] [ ]
GERS500-250ER GEL500-250ER 5.00 2.50 ® ® ® ®




Béafety

CUTTING TOOLS

24

GER/L-A/BICIDIE
TOOLHOLDER
DrLr!
@ AB
Drﬂ
c
s’
Dmin
XY ﬂ D/E
Sl
Right-hand Tool shown
Unit:mm
Designation Dimension Spare Parts
Inserts
Right Left H | L L |Dmin Screw | Torx Wrench
SIGER0B08A-EH | SIGELO808BA-EH | 08 | 20 | 100 | 8 GERJ/L***-A M2.276 T6
SIGER1010B-EH | SIGEL1010B-EH 10 | 25 10
125 GER/L***-B
SIGER1210B-EH SIGEL1210B-EH 10 30 12
SIGER1412C-EH | SIGEL1412C-EH 12 | 33 14 M2.5%8 T7
150
SIGER1612C-EH SIGEL1612C-EH 12 20 16 GER/L***-C
SIGER1616C-EH | SIGEL1616C-EH | 16 | 36 | 160 | 16
SIGER2020D-EH SIGEL2020D-EH 20 40 180 20
GER/L***-D M3*10 T8
SIGER2525D-EH | SIGEL2525D-EH | 25 | 45 25
200
SIGER2525E-EH SIGEL2525E-EH 25 45 25
GERI/L*™*-E M4*12 T15
SIGER3232E-EH SIGEL3232E-EH 32 55 220 32




CUTTING TOOLS

Béafety

GER/L-DD/EE
FACEGROOVING
INSERTS

- A

W

cig

| - @
T
10| 40| +|O] | &
H
Right-hand Inserts shown
Unit:mm
Designation Dimensions Grades
Toolholder
Right Left A L | od H{  W| B R | pmin | Dmax |sA7225 Ismzzsc SA7226| SA010
GER100-DD GEL100-DD 1.00 @ @ ® ®
2.50 | 0.10 15
GER120-DD GEL120-DD 1.20 L) L) L] L]
GER150-DD GEL150-DD 1.50 | 3.20 ® @ ® ®
GER200-DD GEL200-DD 2.00 ® @ ® ®
GER250-DD GEL250-DD 2.50 SGEL™ | ] [ ® 9
4.50 | 0.15 10 SGEL*
GER300-DD GEL300-DD 3.00 SGEL* L] @ [ ®
GER350-DD GEL350-DD 3.50 SGEL*™ [ @ ® ®
alidslitn oLty 6.80 [16.44| 3.4 [ 505 | 2% (For Right- . . .. s
GER100-R050DD | GEL100-R050DD 100 | oo |L0:50 hand inserts) ® @ ® &
GER120-R0O60DD | GEL120-R0G0DD 1.20 0.60 15 [ ] ] L ] [ ]
GER150-R075DD | GEL150-R075DD 1.50 | 3.20 | 0.75 SGER™ @ @ ® ®
GER200-R100DD | GEL200-R100DD 2.00 1.00 ggEE | ] & ® ®
GER250-R125D0D | GEL250-R125DD 2.50 1.25 SGER** 9 L ® ®
GER300-R150DD | GEL300-R1500D 3.00 | 4.50 | 1.50 10 (For Lafi= @ & ® ®
GER350-R175DD | GEL350-R1750D 3.50 1.75 hand inserts) L] @ ® @
GER400-R2000D | GEL400-R200DD 4.00 2.00 ico @ ] [ [
GER150-EE GEL150-EE 1.50 | 3.20 15 B-SGEL* [ [ [ [
GER200-EE GEL200-EE 2.00 | 4.50 B-SGEL** @ & ® ®
GER250-EE GEL250-EE 250 B-SGEL™ @ ] ® []
GER300-EE GEL300-EE 3.00 4% ¢For Left- @ @ ® ®
GER350-EE GEL350-EE 3.50 | g 50 0 hand inserts) e 2 ® ®
GER400-EE GEL400-EE 4.00 s L) @ @ ®
GER450-EE GEL450-EE 4.50 B-SGER* L d ] ® ®
GERS500-EE GEL500-EE 5.00 B-SGER** ® & ® ®
GERT50-RO75EE | GEL150-Ro75eE | 9-54 [21-66| 4.4 | 555 5550 {075 | 15 ) L g d o
GER200-R100EE | GEL200-R100EE 200 | 450 | 1.00 n;’;%r i ® ) [ ®
GER250-R125EE | GEL250-R125EF 250 1.25 ] 8 [ ] ®
GER300-R150EE | GEL300-R150EE 3.00 1.50 [] [] [] []
GER350-R175EE | GEL350-R175EE 3.50 st 1.75 10 [ ] [] [] []
GER400-R200EE | GEL400-R200EE 4.00 | 2.00 ] (] [ ]
GER450-R225EE | GEL450-R225EE 4.50 2.25 L] [] ® ®
GERS500-R250EE | GEL500-R250EE 5.00 2.50 ® L] ® ®

25



26

BySafety

CUTTING TOOLS

GER/L-DD/EE

FACEGROOVING
TOOLHOLDER
e
=5
'8 ! m P ‘
[ ——
|
= 1 | = .
s 1
L ‘ Left-hand Tool shown
Unit:mm
Designation Dimension Spare Parts
Inserts
Right Left H B h F L |[Dmin Screw | Torx Wrench
SGER1212H-D | SGEL1212H-D 12 12 12 16 | 100
GER**DD/EE
SGER1616H-D | SGEL1616H-D 16 16 16 20 | 100
(For Left-hand M3*8 T10
SGER2020K-D | SGEL2020K-D 20 20 20 25 | 125 Toolholder)
SGER2525M-D | SGEL2525M-D | 25 25 25 32 | 150 | 10
GEL**DD/EE
SGER1212H-E | SGEL1212H-E 12 12 12 16 | 100
SGER1616H-E | SGEL1616H-E | 16 | 16 | 16 | 20 | 100 e e
M4*12 T15
SGER2020K-E | SGEL2020K-E 20 20 20 25 | 125
SGER2525M-E | SGEL2525M-E | 25 25 25 32 | 150
10°
i - £ / ‘
I = E __% ______
a pff—
H
EL@ -]
| L HrAEFAR
: Right-hand Tool shown
Unit:mm
Designation Dimension Spare Parts
Inserts
Right Left H B h F L |Dmin Screw | Torx Wrench
B-SGER1212H-D |B-SGEL1212H-D | 12 12 12 18 | 100
GEL**DD/EE
B-SGER1616H-D |B-SGEL1616H-D | 16 16 16 22 | 100
(For Left-hand M3*8 T10
B-SGER2020K-D |[B-SGEL2020K-D | 20 20 20 26 | 125 Toolholder)
B-SGER2525M-D |B-SGEL2525M-D | 25 25 25 31 150 | 10
GER**DD/EE
B-SGER1212H-E |[B-SGEL1212H-E | 12 12 12 19 | 100
B-SGER1616H-E |B-SGEL1616H-E [ 16 | 16 | 16 | 23 | 100 T
M4*12 T15
B-SGER2020K-E |B-SGEL2020K-E | 20 20 20 27 | 125
B-SGER2525M-E |B-SGEL2525M-E | 25 25 25 32 | 150




CUTTING TOOLS

VNFVC11/16

INTERNAL

FACEGROOVING
TOOLHOLDER

L

1
-~

1 ]

i
|
od

=

|

A Right-hand Inserts shown
Unit:mm
Designation Dimensions Grades
Toolholder
Right Left A|lL | ®d H|W| B | R |pmin SA7225 | sa7225¢ SA?224 SA010
VNF100RD6 VNF100LD6 1.00 | 1.50 ® [ ® ®
VNF150RD6 VNF150LD6 1.50 | 2.50 | 0.05 SVNFR** @ [ [ ®
VMNF200RDE VNF200LD6 23g | 200 | 3.00 i y [ ] L] L] L]
VNF100RDE-ROS0DMC | VNF100LDE-ROSODMG 1.00 | 1.50 | 0.50 SVNFL L] [ ] [ ] ®
VNF150RDE-ROTSDMC| VNF150LDE-ROTSDMO 1.50 2.50 0.75 ‘ . ‘ .
VNF200RD6-R100DMC| VNF200LD6-R100DMC 2.00 | 3.00 | 1.00 [ ] [ [ [
VC1103R100 VC1103L100 saelzae| s 1.00 | 2.30 [ [ ® ®
VC1103R150 VC1103L150 1.50 e » e e
VC1103R200 VC1103L200 2.00 | 2.80 [ ] [ ] [ ] L ]
VC1103R250 VC1103L250 5%E 2.50 ia L ] L ] [ ] [ ]
VG1103R100-R050 | VG1103L100-R050 ’ 1.00 | 2.30 | 0.50 L ® ® ®
VC1103R150-R075 | VC1103L150-R075 1.50 0.75 ® [ ] ® [ ]
VC1103R200-R100 | VC1103L200-R100 2.00 | 2.80 | 1.00 [ ] [ ] [ ] ®
VC1103R250-R100 | VC1103L250-R100 2.50 1.25 9 9 [ [
VC1604R100 VC1604L100 1.00 | 2.60 | 0.15 SGIVER** [] w @ ®
VC1604R150 VC1604L150 150 | 360 [ o 9 9 9 9
VC1604R200 VC1604L200 2.00 | 4.10 SGIVFL™ @ @& ® ®
VC1804R250 VC1604L250 2.50 [ [] [] []
VC1604R300 VC1604L300 300 ] 510 [] [] [ [
0.30
VC1604R350 VC1604L350 3.50 i ® ® ® ®
VC1604R400 VC1604L400 4,00 9 L ® ®
9.525| 19.0 | 4.4 | 4.76 20
VC1604R100-R050 | VC1604L100-R050 1.00 | 2.60 | 0.50 ® ® ® ®
VC1604R150-R075 | VC1604L150-RO75 1.50 | 360 | 0.75 ® ® @ @
VC1604R200-R100 | VC1604L200-R100 2.00 | 410 | 1.00 | ] ® ] L ]
VC1604R250-R125 | VC1604L250-R125 2.50 S 1.25 ] ] ] @
VC1604R300-R150 | VC1604L300-R150 3.00 ; 1.50 [ ® ® ®
VC1604R350-R175| VC1604L350-R175 3.50 1.75 [] [] [] []
VC1604R400-R200 | VC1604L400-R200 200 | %0 [Z00 [] [] a []
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Béafety

CUTTING TOOLS

VNF
INTERNAL
FACEGROOVING
TOOLHOLDER
TI'I‘IBX
Dmin *T — "
O =———— =
BN
L L « | Right-hand Tool shown
Unit:mm
Designation Dimension Spare Parts
Inserts
Right Left H L |[Tmax |Dmin Screw Torx Wrench
S10K-SVNFR11 S10K-SVNFR 11 10 125
S12M-SVNFR11 S12M-SVNFR11 12 150
S16Q-SVNFR11 S16Q-SVNFR11 16 3.0 6 VINF*** M2.5*8 T8
S20Q-SVNFR11 S20Q-SVNFR11 20 180
S25Q-SVNFR11 S25Q-SVNFR11 25
VC11/16
INTERNAL
FACEGROOVING
TOOLHOLDER
Tmax
Dmin ! _"T ry
~1
D | E
BV AY el
%9
R
= Right-hand Tool shown
Designation Dimension Spare Parts
Inserts
Right Left H L |[Tmax [Dmin Screw Torx Wrench
SGIVFR10K11 SGIVFL10K11 10 125
SGIVFR12M11 SGIVFL12M11 12 150 2.8 14 VC1103R*™™ M2.5*8 T8
SGIVFR16Q11 SGIVFL16Q11 16
180
SGIVFR16Q16 SGIVFL16Q16 16
SGIVFR20R16 SGIVFL20R16 20 5.1 20 VC1604R*** M4.0*12 T15
200
SGIVFR25R16 SGIVFL25R16 25

28
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Béafety

CUTTING TOOLS

INTERNAL
FACEGROOQVING
INSERTS
() Good recommendation
SPDR**DMOGA 13.6 .:;/. General recommendation
SPDR**DM10 25.1 o
./_.\I
I:é\%;l
N = I,/'_;\l
PM125 DK110
min max WBr Toolholders
SPDR0O80DMOBA 6 0.8 4.5 0.1 @) Q
SPDR100DMOBA 6 1.0 6 | 015 | O Q
SPDR120DMOBA 6 1.2 6 0.15 @) QO g s
SPDR150DMOBA 6 1.5 6 015 | O @) KSPDR0012FOBA
SPDR175DMOBA 6 1.75 6 0.15 QO Q
SPDR200DMOBA 6 2.0 6 |015 | O O
SPDR100DM10 10 32 1.0 | 54 | 0.2 L) Q
SPDR150DM10 10 | 32 | 15|64 |02 | @ | O KSPDROOIZE10
SPDR200DM10 10 20 | 78 | 0.2 @ O KSPDRO016F10
SPDR250DM10 10 25 |99 [o02 [ @ | O BaRRRQGDE10
SPDR300DM10 10 3.0 9.9 0.2 ® @)
INTERNAL BALL TYPE
FACEGROOQOVING
INSERTS
() Good recommendation
SPDR**DMO6 136 () General recommendation
SPDR**DM10 25.1 &)

fa N
(ol
N

material recommended

P
il
oy

N By
PM125 DK110
min max WBr Toolholders
ISPDR0O80DMO6A-R0.40 6 0.80 | 45 | 040 S )
SPDR100DM06A-R0.50 6 1.00 | 6.0 | 0.50 O O
SPDR120DMO0BA-R0.60 6 120 | 6.0 | 060 | O ) KSPDRO010FOBA
SPDR150DM06A-R0.75| 6 150 | 60 | 075 | O | O KSPDRO012F06A
’ SPDR180DM06A-R0.90 6 1.80 | 6.0 | 0.90 QO @)
SPDR200DMO06A-R1.00 | 6 20060 |10 | O | O
SPDR100DM10-R0.50 | 10 32 [ 100 |54 |05 | @ | O KSPDR0012F10
SPDR150DM10-R0.75 10 32 150 | 64 [ 075 | @ O KSPDR0016F10
SPDR200DM10-R1.00 10 200 |78 |100 | @ | O KSPDRO0020F10




Béafety

CUTTING TOOLS

INTERNAL
FACEGROOQVING
TOOLS

/Y

Dimensions (mm)

Toolholder Type Insert Type Type DD 1L L1 f Insert Screw Torx Key
KSPDR0O010F06A 10 69 01 83 L60M2*6 T-6
KSPDRO0012HO6A SPDR**DMOGA 12 6 100 | 18 3 L60M2%6 T-6
KSPDRO016K06A 16 6 125 | 18 3 L60M2*6 T-6
KSPDR0012H10 12 10 | 100 | 32 | 5.2 L60M3*8 T-10
KSPDRO016K10 16 10 | 125 | 36 | 5.2 L60M3*8 T-10
KSPDR0020M10 20 10 | 150 | 42 | 52 L60M3*8 T-10
KSPDR0012K10F SPDRTDM10 12 | 1156 | 125 - 6.8 L60M3*8 T-10
KSPDRO016M10F 16 | 155 | 150 - 8.8 L60M3*8 T-10
KSPDR0020P10F 20 [19.5 ] 170 - 10.8 L60M3*8 T-10
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Béafety

CUTTING TOOLS

SWISS TYPE
PART-OFF
INSERTS
Model IC () d (mm () Good recommendation
THC42** 7.94 4.35 .";ﬁ. General recommendation Ql
/:_.\I
= 4. 5
\“E’/ — |
material recommended ) o
N &)
PM125 DK110
WB r a | RURL T
THC42R100-CE THC42L100-CE 10| 5 |006| 0 |@ O 3.07
THC42R150-CE THC42L150-CE 15 | 85 |006| 0 |@| |O 3.07
THC42R200-CE THC42L.200-CE 20 |115/01 | 0 |@ |O 3.07
THC42R250-CE THC42L250-CE 25 |115/01 ]| 0o |@| |O 3.07 -
THC42R300-CE THC42L.300-CE 30 |1M5(02| o @ |O 3.07| THCR1010J42
THC42R340-CE  [THC42L340-CE 34 |[116|02| 0 347 | THCR1212J42
&THC42R1GO-CE15R THC42L100-CE15R [ 1.0 | 5 |0.06| 15 |@| |O 3.07 mg?{;g;gf&%
ITHC42R150-CE15R [THC42L150-CE15R | 1.5 | 85 |0.06| 15 |@ ©) 3.07 THCR2525M42
THC42R200-CE15R [THC42L200-CE15R | 2.0 |115]| 0.1 | 15 |@]| |[O 3.07
THC42R250-CE15R [THC42L250-CE15R | 25 |115[ 01 | 15 (@] |O 3.07
THC42R300-CE15R [THC42L300-CE15R | 3.0 |115| 02 | 15 |@| |O 3.07
THC42R340-CE15R [THC42L340-CE15R | 3.4 |115] 0.2 | 15 347|  rhcL1010042
THC42R200-CN THC42L200-CN 2011501 | 0 @ |O 307 | THOL1212J42
,THCMR%OCN THC42L250-CN 25 1156 01 0 |@ &) 3.07| THCL1616J42
THC42R300-CN THC42L300-CN 30| M5/02| o @ |O 3.07| THCL2020K42
THC42R200-CU15R [THC42L200-CU15R | 2.0 |11.5] 0.1 | 15 |@| |O 3.07 | THCL2525M42
’THC42R250-CU15R THC42L250-CU15R | 2.5 |115]| 01| 15 |@| |O 3.07
THC42R300-CU15R [THC42L300-CU15R | 3.0 [115] 02 | 15 (@] |O 3.07

Representation method for blade type

THC 42 R 200 -CE 15

A

CN-\C@ 15R- =11

050=0.5mn 15=15°
CE-G@-




(G Béafety

CUTTING TOOLS

o 2=le

£ 4N
- } ; ) ﬁj
L
L . =

Dimensions (mm)
Toolholder Type Insert Type hbHEL B Insert Screw Torx Key
THCR [1010J42 10 10 10 10
1212442 12 12 12 12 110
1616J42 THC42R** 16 16 16 16 23 L60M4*10 T-15
2020K42 20 20 20 20 125
2525M42 25 25 25 25 150
THCL [1010J42 10 10 10 10
1212442 THC42L** 12 12 12 12 110
1616442 16 16 16 16 23 L60M4*10 T-15
2020K42 20 20 20 20 125
2525M42 25 25 25 25 150
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Béafety

CUTTING TOOLS

MB
INTERNAL
GROOVING
INSERTS

AN A W A

33

W 'R [w\R
Right-hand Inserts shown
Unit:mm
Designation Dimensions Grades
Right Left L| A Dmin' ®d| W | B | R | sa7225 | sa7225c| sAa7226 | sao10
MBO5GR 100009 MBOSGL 100009 1,00 ® & ® @
MBO5GR150D09 MBOSGL 150009 1.50 0.10 . ! ! ,
MBOSGR200D08 MBOSGL200D09 2,00 ® ® [ ] [ ]
MBOSGR250D09 MBOSGL250D0S 2.50 0.20 . . . .
MBOSGR300D03 MBOSGL300D09 83| 50 |90 |250 221580 5] ® [ ] ®
MBOSGR100-RO50D09 MBOSGL100-ROS0D09 1.00 0.50 . . . .
MBOSGR150-RO75D09 | MBOSGL150-RO75D09 1.50 0.75 [ ] ® @ ®
MBOSGR200-R100D09 MBOSGL200-R100009 2.00 1.00 . . . .
MBO5GR250-R125009 | MBOSGL250-R125009 2.50 1.25 [ ] [ ] @ ®
MBOSGRI00-R150D08 MBOSGLI00-R150D09 3.00 1.50 ! ! ! !
MBOTGR100D12 MBO7GL 100012 1.00 [ ] [] [ [
MBO7GR150D12 MBO7GL150D12 1.50 0.10 ® [ ] 9 ®
MBO7GR200D12 MBOTGL200D12 2,00 ® ® [ ] ®
MBO7GR250D12 MBO7GL250D12 2.50 0.20 . . ‘ .
MBO7GR300D12 MBOTGL300D12 3.00 ® ® [ ] ®
MBOTGR1D0-ROS0D12 | MBOTGL100-ROSOD12 1.0] 7.0 | 12.0]3.40 1.00 Sl 0.50 @ [ ] 4 [ ]
MBOTGR150-RO75012 | MBO7GL150-ROTSD12 1.50 0.75 [ ] ® & [ ]
MBO7GRZ00-R100D12 MBO7GLZ00-R100012 2.00 1.00 . . . .
MBOTGR250-R125012 | MBO7GL250-R125012 2.50 1.25 [ ] ® [ ] [ ]
MBO7GR300-R150D12 MBO7GL300-R150012 3.00 1.50 ! ! ! !
MBOSGR100D17 MBOIGLI00D1T 1.00 ® ] ® [
MBOSGR150D17 MBOSGL150D1T 1,50 0.10 . . . .
MBOSGR200D17 MBO9GL200D1T 2,00 ® ® [ ®
MBOOGR250D17 MB0OGL250D17 2,50 . . . .
MBOSGR300D17 MBOSGLI00D17 3.00 el ® [ ® [
MBOSGR1D0-ROS0D17 | MBOSGLID0-ROSODIT 168 ] B0 | AR el 1.00 ik 0.50 [ ] [ ] [ ®
MBOSGRIS0-RO75D17 |  MBOSGL160-ROTEDT 1.50 0.75 -] [ ] [ [
MEBO9GR200-R100D17 MBOSGL200-R100D17 2.00 1.00 . . . .
MBOSGR250-R125017 | MBO9GL250-R125017 250 1.25 ® ® ® ®
MBOSGR300-R150017 | MBO9GLA0O-R150D17 300 150 ® ® @ @
MEB11GR100D20 MB11GL100020 1.00 ® ® [ [
MB11GR150020 MB11GL 150020 1,50 0.10 & ® W ®
MB11GR200D20 MB11GL200D20 2.00 [ ® [ ®
MB11GR250D20 MB11GL250020 250 ® ® ® ®
MEB11GR300D20 MB41GLI00D20 3.00 ® ® ® $®
0.20
MB11GR350D20 MB11GL350020 3.50 ® ® W ®
MB11GR400D20 MB116L400D20 4.00 ® [ @ ®
- 19.5| 11.0 | 20.0 | 5.40 8.00
MB11GR100-RO50D20 | MB11GL100-R050D20 1.00 0.50 [ [ ] ®
MB11GR150-RO75020 MB11GL150-ROT5020 1.50 0.75 . . . .
MB11GR200-R100020 | MB11GL200-R100D20 2.00 1.00 ® ® ® ®
MB11GR250-R125020 MB11G6L250-R125020 2.50 1.25 . . . .
MB11GR300-R150020 | MB11GL300-R150D20 3.00 1.50 ® ® ] ®
MB11GR350-R175020 MB11GL350-R175020 3.50 1.75 . . . .
MB11GR400-R200D20 | MB11GL400-R200D20 4,00 2.00 ® [ ® ®




MB

Béafety

CUTTING TOOLS

INTERNAL
GROOQOVING
TOOLHOLDER

L1
Unit:mm
Dimension Spare Parts
Designation Inserts
H | L L [Dmin Screw | Torx Wrench
MG-H12-28-05 12 28 100 9 MBO5GR/L** M2.2*6 T6
MG-H16-20-07 16 20 12 MBO7GR/L** M3*10 T8
MG-H16-30-09 16 | 30 | 125 | 17 MBO9GR/L** M4*12 T15
MG-H20-40-11 20 | 40 20 MB11GR/L** M5*16 T20
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Béafety

CUTTING TOOLS

T
TKF12/16
GROOQVING&CUT-OFF
INSERTS = B
a \ :
Right-hand Inserts shown
Unit:mm
Designation Dimensions Grades
Right Left W |pmax| T H @d R |sA7225 |sA7225C| SA7226 SA010
TKF12R050-S TKF12L050-S 0.50| 5.0 9 ® ] @
TKF12R070-S TKF12L070-5 0.70| 8.0 2] & & o]
TKF12R100-S TKF12L100-S 1.00 o] ® ] ®
TKF12R150-S TKF12L150-S 1.50 | 12.0 L [ ] ® [ ]
TKF12R200-S TKF12L200-S 2.00 s | e ® L) B ®
TKF12R050-S16R | TKF12L050-S16R 0.50| 5.0 ‘ ’ [ ] [ ] ® ®
TKF12R070-S16R | TKF12L070-S16R 0.70| 8.0 ® ] ] ®
TKF12R100-S16R | TKF12L100-S16R | 1.00 9 9 & ®
TKF12R150-S16R | TKF12L150-S16R 1.50| 12.0 o] & ® [ ]
TKF12R200-S16R | TKF12L200-S16R | 2.00 e ® ® ® ®
TKF16R100-S TKF16L100-S 1.00 ’ ‘ [ ] =] [ ] ®
TKF16R150-S TKF16L150-S 1.50 ® ] ® ®
TKF16R200-S TKF16L200-S 2.00 ® ® ® ®
TKF16R250-S TKF16L250-S 2.50 60| 40 95 [ ] ® [ ] [ ]
TKF16R300-S TKF16L300-S 3.00 ’ ® ® ® ®
TKF16R100-S16R | TKF16L100-S16R 1.00 [ ® ® ®
TKF16R150-S16R | TKF16L150-S16R 1.50 ® ® ® ®
TKF16R200-S16R | TKF16L200-S16R 2.00 ® ® ® ®
I B
KTKF L
GROOVING&CUT-OFF 20
TOOLHOLDERS
) ] [
| I T
Y
Right-hand Tool shown L: i L i
Only KTKFRAL1010D. .. L
shape for above
Designation Dimension Spare Parts
Inserts
Right Left H|{B| h|F:|L|Li| T |Dmax Screw | Torx Wrench
KTKFR1010K-12 | KTKFL1010K-12| 10 | 10 | 10 | 10 15 TKF12R***
(@t § 7410
KTKFR1212K-12 | KTKFL1212K-12 | 12 | 12 | 12 | 12 sFer S oh-hand
6 12 sk
KTKFR1616K-12 | KTKFL1616K-12| 16 | 16 | 16 | 16 Tff_il_zﬂljn
(For Left-hand
KTKFR2020K-12 | KTKFL2020K-12 | 20 | 20 | 20 | 20 Toolholder)
KTKFR1010K-16 | KTKFL1010K-16 ] 10 | 10 | 10 | 10 | 125( 20 TKF16R*** M4*10 T15
(R F 7341)
KTKFR1212K-16 | KTKFL1212K-16 | 12 | 12 | 12 | 12 (For Right-hand
Toolholder)
KTKFR1616K-16 | KTKFL1616K-16 | 16 | 16 | 16 | 16 8 16
* &k
KTKFR2020K-16 | KTKFL2020K-16 | 20 | 20 | 20 | 20 Tﬁijﬁﬁl‘,”
(For Left-hand
KTKFR2525K-16 | KTKFL2525K-16 | 25 | 25 | 25 | 25 Toolholder)




Bi-‘aafety

CUTTING TOOLS

CTP/CTPA -
GROOVING&CUT-OFF
INSERTS
R
-]
S
F.RN Right-hand Inserts shawn
Unit:mm
Designation Dimensions Grades
Right Left W |pDmax| T H ed R | SA7225 | sa7225c| SA7226| sAo010
CTPO5FRN CTPOSFLN 0.50| 5.0 ® ® ® ®
CTPO7FRN CTPO7FLN 0.70| 8.0 L ® ® &
CTP10FRN CTP10FLN 1.00 ® ® [ ®
CTP15FRN CTP15FLN 1.50| 12.0 [ ] ® ® ®
CTP20FRN CTP20FLN 2.00 s | s L) ® @ @
CTPOSFR CTPOSFLK 0.50| 5.0 ' ' - ] ® & ®
CTPO7FR CTPO7FLK 0.70| 8.0 [ [ ] @
CTP10FR CTP10FLK 1.00 [ [ [ ) @
CTP15FR CTP15FLK 1.50| 12.0 ® L) @ ®
CTP20FR CTP20FLK 2.00 arr @ @ @ &
CTPA10FRN CTPA10FLN 1.00 ' ' & @ & &
CTPA15FRN CTPA15FLN 1.50 ® ® [ [
CTPA20FRN CTPA20FLN 2.00 [ ] [ ] [ ] [ ]
CTPA25FRN CTPA25FLN 250| ool 35| 94 ® ® ® [
CTPA30FRN CTPA30FLN 3.00 ' [ ] ® ® [ ]
CTPA10FR CTPA10FLK 1.00 ® ® [ ] &
CTPA15FR CTPA15FLK 1.50 5] [ ] ® ®
CTPA20FR CTPA20FLK 2.00 @ [ ] ® ]
Lk L
CTP/CTPA 55 e -
GROOVING&CUT-OFF ; o
TOOLHOLDERS 1 B |
— ¢—-|‘" Ty %_
D:l:x 30 !
Dmax
- ; /X _
'”l T Type A hi| #J v |m Type B
Right-hand Tool shown p L h2 EE. cTP i f-_hz ECTPA
For CTP 19.5 For CTPA Unit:mm
Designation Dimension - Spare Parts
Type Matching
Inserts
Right Left H|B|h|hi|h:| L |[Dmax Screw | Torx Wrench
CTPRO8 CTPLO8 08| 10 [ 08| 08 | 4 CTPL***
(ﬁ:f:_—f 7 3F)
CTPR10 CTPL10 101010 10] 2 ISl L S
12
* %ok
CTPR12 CTPL12 12 | 12 [ 12 | 12 A GLF_’, ol
(For Left-hand
CTPR16 CTPL16 16 | 16 | 16 | 16 Toolhalder)
120
*
CTPAR10 CTPAL10 10|10 [ 10| 10| 2 CTPAL %% M4*10 T15
(& F 704F)
CTPAR12 CTPAL12 12 | 12 [ 12 | 12 (For Right-hand
Toolholder)
CTPAR16 CTPAL16 16 | 16 | 16 | 16 16
B | crpaLs#x
CTPAR20 CTPAL20 20| 20| 20| 20 (B £ F 7 4F)
(For Left-hand
CTPAR25 CTPAL25 25| 25| 25| 25 Toolholder)
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Béafety

CUTTING TOOLS

MGGN
GROOQVING&CUT-OFF
INSERTS
R
& i
£
L
Unit:mm
Dimensions Grades
Designation
L B d h R SA7225 |sA7225c | SA7226| sA010
MGGN150-V 16 1.5 1.2 3.5 0.15 [ ] -] @ [ ]
MGGN200-V 16 2.0 1.6 3.5 0.2 9 9 ® ®
MGGN250-V 18.5 2.5 2.0 3.85 0.2 ] ] ® ®
MGGN300-V 21 3.0 2.35 4.8 0.4 e o e w
MGGN400-V 21 4.0 3.3 4.8 0.4 (] ® ® ®
MGGN500-V 26 5.0 4.1 5.8 0.8 [ ] [ ] ® @
MGGNB00-V 26 6.0 5.0 5.8 0.8 ® ® ® [ ]
MGGN
GROOVING&CUT-OFF
INSERTS
e
[/ L |
=
I‘I',I 1
-V08/15L ® _y08/15R
Unit:mm
Dimensions Grades
Designation
L B d h (3] SA7225 | SA7225C| SA7226 | SA010
MGGN150-VOSR | MGGN150-V08L 16 1.5 1.2 3.5 ] [ ] [ ] [
MGGN200-VOSR | MGGN200-VOSL 16 2.0 1.6 3.5 ® ] [ ] [
MGGN250-VO8R | MGGN250-vosL | 18.5 2.5 2.0 3.85 8" ® ® ® ®
MGGN300-VOBR | MGGN300-VOSL 21 3.0 2.35 4.8 @ [ ] & ®
MGGN400-VOSR | MGGN400-VO8L 21 4.0 3.3 4.8 & ® ® ]
MGGN150-V15R | MGGN150-V15L 16 1.5 1.2 3.5 ® ® [ ]
MGGN200-V15R | MGGN200-V15L 16 2.0 1.6 3.5 ® ® ® ]
MGGN250-V15R | MGGN250-V15L 18.5 2.5 2.0 3.85 15° ® ® [ ] [ ]
MGGN300-V15R | MGGN300-V15L 21 3.0 2.35 4.8 - 4] ® i
MGGN400-V15R | MGGN400-V15L 21 4.0 3.3 4.8 [ ] [ ] ® [ ]
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Béafety

CUTTING TOOLS

TQJ27
GROOVING&CUT OFF
INSERTS
h
Unit:mm
Dimensions Grades
Designation
W B A h R SA7225 | sa7225¢c| sA7226| sao10
TQJ27-100-010 1.00 3.5 0.10 [ ] ® ® ®
TQJ27-150-020 1.50 5.7 > i % &
0.20
TQJ27-200-020 2.00 ® ® ® W
TQJ27-250-030 2.50 0.30 T ] L ]
27 4
TQJ27-300-020 3.00 0.20 ] & ® i
6.4
TQJ27-300-040 3.00 0.40 ® & ® ®
TQJ27-350-020 3.50 L] & L] &
0.20
TQJ27-400-020 4.00 @ L] L ]
=
TQJ27
GROOVING&CUT OFF
TOOLHOLDER
1]
L
Right-hand Tool shown
Unit:mm
Designation Dimension Spare Parts
Right Left L Inserts
- » H h B Screw Torx Wrench
TQHR10-27 TQHL10-27 10 10 10
TQHR12-27 TQHL12-27 12 12 12
120
TQHR16-27 TQHL16-27 16 16 16 TQJ27*"* M5*16 T20
TQHR20-27 TQHL20-27 20 20 20
TQHR25-27 TQHL25-27 25 25 25 | 135
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8 Safety

CUTTING TOOLS

TASLANMIS TORNALAMA VE BARALAMA UCLARI
GROUND TURNING INSERTS AND BORING INSERTS

W R
PEN24N
GROOVING&CUT OFF
INSERTS
Unit:mm
Dimensions Grades
Designation
w B A h R SAT7225 | SA7225C| SAT7226 | SA010
PENTA24N050 0.50 2.5 0.05 ® ® [ ] [ ]
PENTA24N100 1.00 4.0 ] ® ® [ ]
0.10
PENTA24N150 1.50 ® ® @ L]
6.0
PENTA24N200 2.00 & ® @ &
24 4
PENTA24N250 2.50 ® ® ® ®
PENTA24N300 3.00 0.20 ® ® ® ®
6.5
PENTA24N350 3.50 ] ] & ]
PENTA24N400 4.00 L] ] @ &

PENTA24N
GROOVING&CUT OFF
TOOLHOLDER < :] @

| =)

Right-hand Tool shown

Unit:mm
Designation Dimension Spare Parts
Inserts

Right Left H h B L Screw Torx Wrench
PCHR10-24 PCHL10-24 10 10 10
PCHR12-24 PCHL12-24 12 12 12
PCHR16-24 PCHL16-24 16 16 16 b PENTA24N*** M5*16 T20
PCHR20-24 PCHL20-24 20 20 20
PCHR25-24 PCHL25-24 25 25 25 | 135
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Béafety

CUTTING TOOLS

PEN34N
GROOVING&CUT OFF
INSERTS
R W
Unit:mm
Dimensions Grades
Designation
w B A h R |sa7225 |sa7225c| sAa7226 sao1o
PENTA34N150 1.50 0.15 ® ® [ ] [ ]
8.5
PENTA34N200 2.00 ® ] 9 ®
PENTA34N250 2.50 ® ] @ @
34 4.3
PENTA34N300 3.00 0.20 @ ® ® ®
10.0
PENTA34N350 3.50 ® L. B &
PENTA34N400 4.00 ® 9 ® @
PENTA34N
GROOVING&CUT OFF | L
TOOLHOLDER ‘
= T 0
.ﬂ./ ™
Right-hand Tool shown
Unit:mm
Designation Dimension Spare Parts
Inserts
Right Left H h B L Screw Torx Wrench
PCHR16-34 PCHL16-34 16 16 16
120
PCHR20-34 PCHL20-34 20 20 20
PENTA34N*** M5*16 T20
PCHR25-34 PCHL25-34 25 25 25
135
PCHR32-34 PCHL32-34 32 32 32
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Béafety

CUTTING TOOLS

PEN34N
GROOVING&CUT OFF
INSERTS
R W
Unit:mm
Dimensions Grades
Designation
w B A h R SA7225 | sAa7225c | sSA7226 |sA010
PENTA34N150 1.50 0.15 ® ® ® ®
8.5
PENTA34N200 2.00 & ] @ @
PENTA34N250 2.50 7] ® @ [
34 4.3
PENTA34N300 3.00 0.20 ® [ ] [ ] ®
10.0
PENTA34N350 3.50 ] @ @ L]
PENTA34N400 4.00 ® ® ® L
PENTA34N
GROOVING&CUT OFF L
TOOLHOLDER
3 £ s 4]
o } )
B
[+1]
Risht-hand Tool shown
Unit:mm
Designation Dimension Spare Parts
Inserts
Right Left H h B L Screw | Torx Wrench
PCHR16-34 PCHL16-34 16 16 16
120
PCHR20-34 PCHL20-34 20 20 20
PENTA34N*** M5*16 T20
PCHR25-34 PCHL25-34 25 25 25
135
PCHR32-34 PCHL32-34 32 32 32




Béafety

CUTTING TOOLS
3]
TT32 =
THREADING
INSERTS
=
! ©
~h-f-8 _
)
T Right-hand Tool shown
Unit:mm
Designation Pitch Dimensions Grades
Right Left 150w | AN | A | T |®d| 8 | R |sa7225 |sav22sc| SA722¢ sao10
TT32R6000 TT32L6000 0.5~2.5 56~10 0.00 ® ® ® [ ]
TT32R6001 TT32L6001 1.0~-2.5 24~10 0.10 ® [ ] ® ®
60°
TT32R6002 | TT32L6002 1.5~2.5 16~10 0.20 ¢ ® ] ¢
TT32R6003 | TT32L6003 2.5 11~10 9.525 | 3.18 | 4.4 0.30 ] & & &
TT32R5501 TT32L5501 28~10 0.10 ® ® ® ®
55°
TT32R5502 TT32L5502 14~10 0.20 ® ® ® ®
M2 # 5 (1S0) | R. RC(PT)BSPT) ! & i 48 s !
& m i‘? £S UN = % 81 4 8k W R E A R The inserts have no wiper.
Applicable Thread | |\ o6 wivm Fam s | NPT & 14 F  s 5B,
Alnsert can process multiple pitches
G(PF): i F#f &
KTT
EXTERNAL
THREADING
TOOLHOLDER
w -]
[ L1 L N
25" b o
! @
= I R R
______ _i E Right-hand Tool shown
I
Unit:mm
. . Dimension Spare Parts
Designation
H h B F Hi | H:| L | L Screw | Torx Wrench
KTTR1010K-16 KTTL1010K-16 10 10 10 10 4
KTTR1212K-16 KTTL1212K-16 12 12 12 12 2
125
KTTR1616K-16 KTTL1616K-16 16 16 16 16 25| 18 M4*8 T15
KTTR2020K-16 KTTL2020K-16 20 20 20 20
KTTR2525M-16 KTTL2525M-16 25 25 25 25 150
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CUTTING TOOLS

Béafety

43

TKFT
THREADING
INSERTS
- /
=
Right-hand Tool shown
Unit:mm
Designation Pitch Dimensions Grades
Right Left -y H| T |ed| 8 | R | s1 [sar225 [sarz2sc| sa7226] saoto
TKFT12RAB0005 | TKFT12LA60005 | 0.5-1.25| 48-24 ® @ ® ]
0.05 | 0.8
TKFT12RB60005 | TKFT12LB60005 | 0.5-1.25 48-24 60° & [ | ] ®
TKFT12RN6001 | TKFT12LN6001 | 1.0~2.0 | 24~12 0.10 | 1.25 ® [ ] ® [ ]
TKFT12RA55005 | TKFT12LA55005 4g-24 | 8.7 3.0 [ & ] &
0.05| 0.8
TKFT12RB55005 | TKFT12LB55005 48~24 55° ® ® ® ®
TKFT12RN5501 | TKFT12LN5501 24~12 0.10 | 1.5 [ ] -] [ ] [ ]
5.0

TKFT16RA60005 | TKFT16LA60005 | g.5~1.25| 48-24 ® ® [ ] ®

.| 005 0.8
TKFT16RB60005 | TKFT16LB60005 | 0.5-1.25| 48-24 60 ® ® & ]
TKFT16RN6001 | TKFT16LN6001 | 1.0-3.0 | 24-8 0.10 | 1.756 ® ® ] ®

9.5 4.0

TKFT16RA55005 | TKFT16LA55005 48~24 ® ® ® ®

.| 005 08
TKFT16RB55005 | TKFT16LB55005 48~24 55 B ® B [ ]
TKFT16RN5501 | TKFT16LN5501 24-8 0.10 | 1.75 [ ] ® ® ®

TKFET12/16RN**** TKFT12/16RA®*** TKFT12/16RB****
TKFT12/16LN*"** TKFT12/16LA"* TKFT12/16LB****




Béafety
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CUTTING TOOLS
TTP/TTPA
THREADING od R
INSERTS / [ T - 5
- - ‘_4" (m=q-- 3 (\@
»
Righl-nand Tool shown
Unit:mm
Designation Pitch Dimensions Grades
Right Left isowm | ANst | H T | ed e R | S1 [ sar2es| sarzzsd saz22q saoto
TTPBOFR-5A TTP6OFL-5A | 0.25-1.0 60° ] @ ® [
TTP55FR-5A TTP55FL-5A 55° [ ] ® ® [ ]
48~24 0.5
TTPBOFR-5B TTP6OFL-5B | 0.25~1.0 60° ] ® ® ®
TTP55FR-58 TTP55FL-58 80 | 25 55° ] ® ® M
TTPEOFR-N TTPBOFL-N 0.5~2.0 60° ] ® ® @
48~12 1.25
TTPS5FR-N TTPS5FL-N 55° [ ] ® ] &
5.0 0.05
TTPABOFR-5A | TTPABOFL-5A | o0.25~1.0 60° ] ® [ ] ®
TTPASSFR-5A | TTPASSFL-5A 55° @ @ @ &
48~24 0.5
TTPAGOFR-58 | TTPABOFL-58 | 0.25-1.0 60° [ ] ® [ ] ®
9.4 3.5
TTPAS5FR-58 | TTPAS5FL-5B 55° ® ® ® [
TTPABOFR-N TTPAGOFL-N | 0.5-3.0 | 48~8 60° [ ] ® ] ®
1.6
TTPA55FR-N TTPAS5FL-N 24-8 55° B @ ® ®
EFT]
AT ER SEEHIES A ER REEHIET
IESZ IES 2
Al

A

TTPR

paLss

TTPR

7

TTPL

7FF

TTPL

Al

TTP

FR A

s

TTP

FR_B

il

TTP

FL B

kK

TP

FL A
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Béafety

CUTTING TOOLS

TKFB
BACKTURNING
INSERTS
- od
Yo B
o) |
gﬁ:T .gl ! I -
o ‘f,/)
P
Right-hand Tool shown
Unit:mm
Dimensions Grades
Designation
1)) B T H | »d a R |sA7225 [sAa722s5c| sA7226| sAo10
TKFB12R15005 | 1.5 2.6 ® ® ] ®
0.25 | 0.05
TKFB12R28005 | 2.0 3.0 8.7 ® @ ) ®
4.6
TKFB12R28010 2.5 5.2 0.10 ® @ @ ®
TKFB16R38005 0.3 0.05 [ ] ® ®
38 | 6.3 40 | 9.5
TKFB16R38010 0.10 [ ] ) ] i)
ABS/ABW o
BACKTURNING o B
15% 0.8 |,
INSERTS o - '\_5'* =5 P
/ 4 VA |
Al -
O = a0\ U] |
y ~ —V
L—
/ N
T
Right-hand Tool shown
Right-hand Tool shown
Unit:mm
Dimensions Grades
Designation
L W T R SA7225| sSA72250 SA722¢ SA010
ABS15R4005 8 - — 0.05 ® » ® L
ABS15R4015 0.15 ® ® ® ®
ABW23R5005 0.05 ® ® ® W
23.4 7.0 3.97
ABW23R5015 0.15 ® [ ] [ ] ®




¥ safety

CUTTING TOOLS

ABS
BACKTURNING
TOOLHOLDER
T R i
T -
by nI S
J 1
L n
Slam =
' Right-hand Tool shown
Unit:mm
Dimension Spare Parts
Designation Inserts
H h B F1 T L 9 Inserts Screw Torx Wrench
SABSR1010K-40F 10 10 10 |10.2
SABSR1212K-40F 12 12 12 |12.2 ABS15R***
4.2 (125 30° M3*8 T10
SABSR1616K-40F 16 16 16 [16.2 T(FIDF: Il'\:digh)t—hand
SABSRZ2020K-40F 20 20 20 |20.2
ABW-50F
BACKTURNING
TOOLHOLDER
s 1 T
w @ —
L
- :
Right-hand Tool shown
Unit:mm
Dimension Spare Parts
Designation
H h B | F1| T L 0 Inserts Screw | Torx Wrench
SABWR1010K-50F | 10 10 10 |10.2
12K- 12 12 12 |12.2 ABW23R***
SABWR1212K-50F 5 5 | 7z | a0 MA%8 115
SABWR1616K-50F | 16 16 16 [16.2 (For Right-hand
Toolholder)
SABWR2020K-50F | 20 20 20 |20.2
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CUTTING TOOLS
BRERKS BRI & B iy 3 40 & BLUNANS |MNRAERE
15
ERTHLE Ay L
B /\ VA S L0, 15" fi nishing
s H m e E A s 7
N\ = e 2 R
fi nishing
semi-
22 P LRk fi nishing
C ﬁF“ PR F 4oL
- 0.35mm/rev iAo T
il HAWER | roughing
semi-
fi nishing
BN R R
' / fi nishing
- 15" = N
L ERHR . T
_ & it 4 o dn R low feeding
_ 14“'{-;-. Tiead, T
J @. ; AL R Ko B 1% it 25
WA, =R A
I
4 7R A 5 mishi
- i%ﬁé;’g ?‘:] fi nishing
! R, a:N ¥
S " 7o AR ML
7 e A AR 30 H
MR ¥ HE .
O o low feeding
> A |
— ZEEr ;
U e w W it
7 e Tk e
BE
semi-
s b ) AR B fi nishing
Y ’_- R 6L 4k T
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Béafety

CUTTING TOOLS

TNGG-S/C/P

B

-C
Right-hand Tool shown
Designation Dimensions Grades
Right Left A T Pd R 0701000 | SA7225 | sarzz5c [SA7226 ‘31\010
TNGG160401R-S | TNGG160401L-S 0.10 ® ® ® ® ®
TNGG160402R-S | TNGG160402L-S 0.20 ® ® ® (] ®
TNGG160404R-S | TNGG160404L-S 0.40 [ ] [ ] [ ] @ ®
TNGG160401R-C | TNGG160401L-C 0.10 ® ® ® ® ®
TNGG160402R-C | TNGG160402L-C | 9.525| 4.76| 3.81 | 0.20 ® ® ® @ ®
TNGG160404R-C | TNGG160404L-C 0.40 [ ® @ & ®
TNGG160401R-P | TNGG160401L-P 0.10 ® ® ® ® ®
TNGG160402R-P | TNGG160402L-P 0.20 ® ® ® ® ®
TNGG160404R-P | TNGG160404L-P 0.40 & & @ & ®

TNGG-HA/UL/MS/CY

-CY
Dimensions Grades
Designation
A T Pd R 0701000 | SA7225 | SA7225C| SA7226 SA010
TNGG160401HA 0.10 [ ] 9 [ ] ® [ ]
TNGG160402HA 0.20 ® ] ] ® &
TNGG160401UL 0.10 - L ® » e
TNGG160402UL 0.20 ] ® ] ® [
TNGG160401MS 0.10 ® . [ ] ® [ ]
TNGG160402MS 9.525| 4.76| 3.81 | .20 » " ® ® e
TNGG160404MS 0.40 [ ] ] [ ] ® 2]
TNGG160401CY 0.10 ® B e & ®»
TNGG160402CY 0.20 ® ® [ ] ® [ ]
TNGG160404CY 0.40 o L & . i




Béafety

CUTTING TOOLS

WNGG-S/C

A
——

_s _c Right-hand Tool shown
Designation Dimensions Grades
Right Left A T Pod R SA1000| SA7225| sSA7225C| SA7226 (SA010
WNGGO080402R-S | WNGG080402L-S 0.20 2] & & ® ®
WNGG080404R-S | WNGG080404L-S —_— P . 0.40 ® ® ® ® ®
WNGG080402R-C | WNGG080402L-C ' ' ' 0.20 & @ & ® ®
WNGG080404R-C | WNGG080404L-C 0.40 ® ® ® ® ®
WNGG-MS/HA
HA
Dimensions Grades
Designation
A T @d R SA1000 | sA7225 | sa7225c| SA722¢ sAo010
WNGG080402MS 0.20 ] & @ ® ]
WNGGO080404MS 0.40
127 | 4.76| 5.186 ® ® ® d ®
WNGG080402HA 0.20 & [ [ & [
WNGG080404HA 0.40 ® ® ® ® ®
WBGT-F
Right-hand Tool shown
Unit:mm
Designation Dimensions Grades
Right Left A T | @od e R | SA1000 |sAa7225 |sA7225C 5A722tl; sSA010
WBGTO060102R-F| WBGT060102L-F ia%l 1.68l.55 = 0.20 [ ] @ ] @ ®
WBGT060104R-F| WBGT060104L-F| ' ' 0.40 ® ® ® ® ®
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CUTTING TOOLS

50

A
VNGG-H T
535 -
e ——— |
(=) R 3
\\
Right-hand Tool shown
Designation Dimensions Grades
Right Left A T Ped R | SA1000 [sa7225 |sA7225Cc| SA7226| SA010
VNGG160402R-H | VNGG160404L-H | o .o | 4 75| 5351 |0:20 ® ® [ ] ® ®
VNGG160404R-H | VNGG160404L-H 0.40 ® ® @ @ [ )
T
VNGG-MS -
Dimensions Grades
Designation
A T Pd R SA1000 sA7225 [sAr225C [SA7226 [sA010
VNGG160402MS guos | aere | mmy | %20 [ [ ] [ ] [ &
VNGG160404MS 0.40 ® ® ] ® ®
A
TBGT/TBGH/TCGT/TPGH-F /
‘ ' I - ]
g\ = 5
N -
oo ©
Right-hand Tool shown : Unit:mm
Designation Dimensions Grades
Right Left A T od| O R |sA1000 EATZZS lsmrzzsc SATZZJ SA010
TBGTO060101R-F | TBGT060101L-F 0.10 ® & ® ® ®
TBGT060102R-F | TBGT060102L-F | 3.97 | 1.59 5° | 0.20 [ ] ® ® [ ] L
TBGT060104R-F | TBGT060104L-F - 0.40 ® ® 9 ® ®
TPGHO080201R-F| TPGH080201L-F ' 0.10 L] L ] L L
TPGHO080202R-F| TPGH080202L-F | 4.76 0.20 ® ® ® @ ®
TPGHO080204R-F | TPGH080204L-F 0.40 o ® ] & ®
2.38
TPGH090201R-F | TPGH090201L-F 748 0.10 ® ® @ L] L]
TPGH090202R-F | TPGH090202L-F | 5.56 25 0.20 ® ® . L L
TPGHO090204R-F| TPGH090204L-F 0.40 L] ® 9 L] ®
TPGH110301R-F | TPGH110301L-F 0.10 ® (] ® ® ®
TPGH110302R-F | TPGH110302L-F 0.20 ® [ ] ® @ W
TPGH110304R-F| TPGH110304L-F _ 0.40 ® ® ® [ ] ®
TCGT110201R-F | TCGT110201L-F | ' 0.10 H L] ® L] L
TCGT110202R-F | TCGT110202L-F 7° | 0.20 @ @ ® ® ®
TCGT110204R-F | TCGT110204L-F 0.40 -] [ B ® ®




i?ﬁafety

CUTTING TOOLS

CCGT-F/U/H

51

-F -U -H
Right-hand Tool shown
Unit:mm
Designation Dimensions Grades
Right Left A T |®d| © | R |SA1000|{sa7225 |sa72250 3A722L SA010
CCGTO030101R-F| CCGTO30101L-F 0.10 ® [ ] ® ® [ ]
CCGTO030102R-F| CCGT030102L-F| 3.5 1.40| 1.9 0.20 ® @ ® ® &
CCGT030104R-F| CCGT030104L-F 0.40 ® ® [ i b
CCGTO040101R-F| CCGT040101L-F 0.10 ® @ 9 ® @
CCGT040102R-F| CCGT040102L-F | 4.3 1.80| 2.3 0.20 ] [ ® ® ®
CCGT040104R-F | CCGT040104L-F 0.40 ® ® @ ® ®
CCGT060201R-F| CCGT060201L-F 0.10 ® @ @ ® @
CCGT060202R-F| CCGT060202L-F 7¢ | 0.20 ® ® ® ® ®
CCGTO060204R-F| CCGT060204L-F | g | 5w 0.40 ® & 9 & @
CCGT060201R-U| CCGT060201L-U ' ' ' 0.10 ® ® ® ® ®
CCGT060202R-U| CCGT060202L-U 0.20 ® & [ [ ] ®
CCGT060204R-U| CCGT060204L-U 0.40 [ ] [ ] [ ] [ ] [
CCGTO09T301R-U| CCGTO9T301L-U 0.10 [ ] L] 7] ® ®
CCGTO09T302R-U| CCGT09T302L-U 0.20 ® ® ® ® ®
CCGT09T304R-U| CCGTO9T304L-U seos| mer| aa 0.40 ;] - ] ® -] [ ]
CCGTO09T301R-H| CCGTO9T301L-H| ' ' 0.10 o W ] ® o
CCGT09T302R-H| CCGT09T302L-H 0.20 ® ® ® ® ®
CCGTO09T304R-H| CCGT09T304L-H 0.40 ] & @ -] &
CCGT-YL/CY A
L 80~
(Y
R
RN
Unit:mm
Dimensions Grades
Designation
(3] A T ¢d R | SA1000 |sa7225 [sA7225c| SA7224 SA010
CCGT09T301CY 0.10 - ) [ ] ] L]
CCGT09T302CY 0.20 ] ® ] ] ®
CCGT09T304CY 0.40
7° | 9.525| 3.97 | 4.4 .. ® - e S
CCGT09T301YL 0.10 ® ® ® [ ] ®
CCGT09T302YL 0.20 ® ® ® ® ®
CCGT09T304YL 0.40 i) [ & & 5
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CUTTING TOOLS

DCGT-F/U/H/J

—10
-F -U -H . | Right-hand Tool shown
Designation Dimensions Grades
Right Left A T ¢d 6 R SA1000 |sAa7225 LA7225C ISA7226 Ismnn
DCGT070202R-F | DCGT070202R-F 0.20 ® ® ® @ @
DCGT070204R-F | DCGT070204R-F 0.40 [ ] @ @ ® @
DCGT070201R-U| DCGT070201R-U| 6.35 | 2.38| 2.8 0.10 ® ® ® ® ®
DCGT070202R-U| DCGT070202R-U 0.20 ] @ ® ) ]
DCGT070204R-U| DCGT070204R-U 0.40 ® 9 ® ® ®
DCGT11T301R-F| DCGT11T301R-F 0.10 [ [ ® i ]
DCGT11T302R-F| DCGT11T302R-F 0.20 ® ® [ ] ® ®
DCGT11T304R-F [ DCGT11T304R-F 7° | 0.40 @ ) 9 ® ®
DCGT11T301R-U| DCGT11T301R-U 0.10 [ 9 [ ] ® ®
DCGT11T302R-U|DCGT11T302R-U 0.20 ® ® ® ® ®
DCGT11T304R-U| DCGT11T304R-U geee| swsl| 6 0.40 ] L] ® ® ®
DCGT11T301R-J [ DCGT11T301R-J | ' ' 0.10 ® 9 ® 9 [
DCGT11T302R-J | DCGT11T302R-J 0.20 i @ ® & ®
DCGT11T304R-J | DCGT11T304R-J 0.40 ® ® ® ® ®
DCGT11T301R-H|DCGT11T301R-H 0.10 @® [ ® & @
DCGT11T302R-H|DCGT11T302R-H 0.20 ® 9 ® ® ®
DCGT11T304R-H| DCGT11T304R-H 0.40 & & & & @
DCGT-YL/CY/ML A
4 {55°
R
) ) Dimensions Grades
Designation
(1] A T od R SA1000(sAa7225 |sA7225C| SA7226| SA010
DCGT11T301CY 0.10 ) [ ] ® g [ ]
DCGT11T302CY 0.20 @ ® ® & ®
DCGT11T304CY 0.40
7° | 9.525| 397 | 4.4 ® ® e b b
DCGT11T301YL 0.10 -] ® & ® ®
DCGT11T302YL 0.20 ) [ ] ® i ®
DCGT11T304YL 0.40 [ [ ] [ ] ® ®
DCGT11T301ML 0.10 ® ® ® ® ®
DCGT11T302ML 0.20 ] ® e [ [
DCGT11T304ML 0.40 [ [ [ [ [
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CUTTING TOOLS

VB/VC/VPGT-F/U/Y
F_ k T
_'IIV
R -3
il I —0
-F -U =Y
Right-hand Tool shown
Unit:mm
Designation Dimensions Grades
Right Left A T | od e R | SA1000 kmrzzs LA7225C SA7226 SA010
VBGT1103005R-F|VBGT1103005L-F 0.05 ® & ] ® ®
VBGT110301R-F | VBGT110301L-F 0.10 ® ® ] [ ] [ ]
VBGT110302R-F | VBGT110302L-F 0.20 & [ ] [ ] @ [ ]
VBGT1103005R-Y|VBGT1103005L-Y 5 1 0.10 ® ® ® ® ®
VBGT110301R-Y | VBGT110301L-Y | 6.35 | 3.18| 2.8 0.20 ® ] & @ &%
VBGT110302R-Y | VBGT110302L-Y 0.05 ® & & @ ®
VBGT110304R-Y | VBGT110304L-Y 0.10 ® [ ® » ®
VPGT110301R-U | VPGT110301L-U o 0.20 & & ® B @
VPGT110302R-U | VPGT110302L-U 0.40 ® [ ® @ @
VCGT160401R-Y | VCGT160401L-Y 0.10 [ ] ® @ [ ] ®
VCGT160402R-Y | VCGT160402L-Y | 9.525| 3.97| 4.4 7° | 0.20 ® [ ] ] [ ] ®
VCGT160404R-Y | VCGT160404L-Y 0.40 [ ] [ ] ® 9 [
VBGT-YL/CY/ML
|
-ML
Lnitmm
Dimensions Grades
Designation
6| A T | ®d | R | SA1000({sA7225 |sa7zzsc|sA7226| sao10
VBGT110301CY 0.10 [ ] ® [ ] [ ] ®
VBGT110302CY 0.20 ® [ ] ® @ ®
VBGT110304CY 0.40 ® @ ® [ ] ®
5° | 6.35 | 318 | 2.8
VBGT110301YL 0.10 ® ® ® ] ®
VBGT110302YL 0.20 ® ® ¢ ® ®
VBGT110301ML 0.10 ;] [ ] [ ] [ ] [ ]
VBGT110302ML 0.20 9 [ ] @ [ ] 9




Béafety

CUTTING TOOLS

TASLANMIS KESME VE KANAL UCLARI
GROUND PARTING AND GROOVING INSERTS

TGF32 W

SHALLOW

GROOVING "\ R

INSERTS —:_l]

|
_T _ 1 'g_
Right-hand Tool shown LL
Unit:mm
Designation Dimensions Grades
Right Left A T |®od| W L R [sAa7225 |sar225c| SA7226 sAo10 A

TGF32R033 TGF32L033 0.33 — ® ] ® [ ]
TGF32R040 TGF32L040 0.40 ® [ 2] ®
TGF32R050 TGF32L050 0.50]1.20 ® & ] i@
TGF32R060 TGF32L060 0.60 ], 4o [ ] [ ] [ ] ®
TGF32R070 TGF32L070 0.70 0.05 @ [ ® ®
TGF32R075 TGF32L075 0.75 [ ® @ ®
TGF32R080 TGF32L080 0.80 ® ® [ ] ®
TGF32R085 TGF32L085 0.85| 2.00 [ ] [ ] -] ]
TGF32R090 TGF32L090 0.90 ® ® ] ®
TGF32R095 TGF32L095 0.95 ® [ ] ®
TGF32R100 TGF32L100 1.00 ® [ ] [ ] ®
TGF32R105 TGF32L105 1.05 ® ] ] ®
TGF32R110 TGF32L110 1.10 ® ] ] ®
TGF32R115 TGF32L115 1,18 & [} [ ] ®
TGF32R120 TGF32L120 1.20| 2.20 ® ® ® ®
TGF32R125 TGF32L125 | o eos |3 18| 4.4 | 125 @ [ ] [ | ¢
TGF32R130 TGF32L130 1.30 ® @ B ®
TGF32R135 TGF32L135 1.35 _— ® ® ® ®
TGF32R140 TGF32L140 1.40 [ ] [ ] ] ®
TGF32R145 TGF32L145 1.45 [ ] ] 2] ®
TGF32R150 TGF32L150 1. 50 ® [ ] [ ] ®
TGF32R160 TGF32L160 1.60 ® ® ] ®
TGF32R170 TGF32L170 1.70 ® ® ] ®
TGF32R175 TGF32L175 1.75| 2.70 ® ® ] ®
TGF32R180 TGF32L180 1. 80 @ [ ] 5] ]
TGF32R185 TGF32L185 1. 85 ® ® ® ®
TGF32R190 TGF32L190 1.90 ® ® @ ®
TGF32R200 TGF32L200 2.00 @ ® ® ®
TGF32R210 TGF32L210 2.10 ® ® ® ®
TGF32R220 TGF32L220 220f o oas ® ® ) @
TGF32R225 TGF32L225 2.25 ® [ ] ® [ ]
TGF32R230 TGF32L230 2.30 [ ] B ] ®
TGF32R240 TGF32L240 2. 40 ® ® 9 L
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CUTTING TOOLS

ocar 1,5x0 3xb  5xD [ v ISR

10.0 ° ° ™ ° ® ° * (@) —
10.1 o ° @ ° ° @ * (@) -
10.2 @ ® ™ ® @ ™ * @) o
10.3 ® ® ° ® ° . * O -
10.4 ® ° . ° 'Y . * (@) -
10.5 ® ® ° ° ° ° * 0) -
10.6 ® ® ® ° . ° * 0) -
10.7 ® ® . ) . ® * O a
10.8 s ® ° ° ) e * @) s
10.9 ® ® ® ° . ® * @) -
11.0 @ e ° ° . e = @) -
11.1 . ] . ° ' @ * (@) o
1.2 ® 'Y . ° . ° * (@) —
11.3 . » @ ° ° ® w (@) —
1.4 ] . ® ° ' ° * (@) =
11.5 ) . ° ° ° ® * 0) o
11.6 ° ® ° ° ° * * @) -
1.7 . . . ) . ) * O —
1.8 ] . L] ] ) ® * O —
11.9 ) ° . ° . ® = (@) —
120 . . ® ° . ° = (0] s
121 . . @ . . 'Y * (@) e
12.2 . ' ° ° N ° * (@) =
12.3 ) . ® ° ® . * () =
12.4 ° ° ® ° ° . * (@) o
1255 ) ° ® ° ® ° * 0] -
12.6 . . ® ° # . x o) e
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CUTTING TOOLS

o
X
O
=

@ CAF 1,5xD 3xD

12.7 ° . ® ® e ® * O =
12.8 ) ® ® ® ° . * ®) —
12.9 . ° ° e - ° * @) —
13.0 ® @ ) . . ® * O —
13.1 ® ® ® ° ] . * O =
13.2 ® ] ° ° ° ° * @) -
13.3 ® . o ° . ° * e) -
134 ® ° ° e ® ° # @ —
13.5 @ . ° ® ° . * (0] —
13.6 ® ° ® ) . ] * O —
13.7 ° . ° ° . . * o) -
13.8 o . . . . o * o -
13.9 @ ® . ® . ® * e) -
14.0 ] . ° . ° . * (o) -
14 1 o ] ) ® ® ° * o) —
14.2 . ® ® ® ® e * O —
14.3 o o o . . - * o _
14.4 * o ® ° ® ° * e -
14.5 . @ ® ® ° ° * 0O —
14.6 . s . ® ® ° * (@) —
14.7 . . . ) ® o * O s
14.8 ® ° ° ) % ° * O -
14.9 o o . . . . # 0 _
15.0 e ° ° ° ° ° * 0] —
151 e e ° . ° ° * 0 —
152 ° . N ° . ° * 0] =
16.3 - ) . . ° ° * 0] -
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CUTTING TOOLS

@ GAP 1,5xD 3xD  5xD v I
L] * —

15.4 ® e ° ° ° 9)

15.5 ° ° ° ° ° ° * O —
15.6 ° ® ° ° . ® * O —
158 ® . . . . ® * O o
15.8 ® . . 'Y . ° * @) =
15.9 ° ° ™ ° ° ° * @) e
16.0 @ . . . . ® * @ =
16.1 . . & ° ® ® * ®) —
16.2 @ ® ° . . ® * O —
16.3 . . N . . ° * @) —
16.4 . ° ° ° . ) * O -
16.5 ° ° ° ° ° ° * @) —
16.6 ° . ° ™ ™ ™ * @) -
16.7 ° . ° ° ° ° + O -
16.8 @ ) ® . ° ® * (@) o
16.9 ® ° ® ™ ° ™ * @) s
17.0 . @ ® . e » * @) -
171 . @ ® ° e ° * 0] -
102 . kS ® ° ® ° * 0] —
17.3 . . ® . ) . * 0 —
17.4 . . ® . ® ° * O —
17.5 e e ® ° ° ® * @) —
17.6 ° . ® ° v ° * (0] —
177 . @ ® ° ® . * 0 -
17.8 ° ° ° ° ® ° * (@) s
17.9 ° . ® ® ® . * o) =
18.0 . & ° ® ® @ * 0] s
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CUTTING TOOLS

@ GAP 1,5xD 3xD  5xD v IS -
L] * —

18.1 ° ° ° . ° @)

18.2 ® ® ° ° ™ . * @) =
18.3 ® . ° ® ™ ° * @) —
18.4 ® ® ° ® ™ ° * @) —
18.5 ® @ ° ° ™ . * @) e
18.6 ® ® ° ° ™ ° * @) —
18.7 ® Y ° ° ™ . * @) —
18.8 ® ® ° e ™ ° * (@) —
18.9 ® ® ° ° ™ ° * (@) —
19.0 ® ° ° ° ™ ° * (@) —
19.1 ® @ ° ° ™ ° * O —
19.2 ® ® ° ° . ° * O —
19.3 ® ® ° ® ™ ° * O =
19.4 ® ® ° ® . . * O —
19.5 ® ° ° ° ° . * O —
19.6 ® ° ° ® ° ° * O —
19.7 ° ° ° ° ° . * O —
19.8 ® ] ® ® ° ° * @) =
19.9 ® ® ° ® » ° * @) —
20.0 ° ] ® ® ) ° * @) iz
201 ® . ® ° e ° * @) 2
20.2 ® 'Y ™ ° . . * O —
20.3 ® e ] ] ] ® * O -
20.4 ® 'Y ° ° ° . * O -
20.5 . s ® . e . * 0 —
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M1.00.25

M1.2*0.25

Three tooth thread milling cutters

M8.0*1.25

M1.470.3

M10*0.5

M1.670.35

M10*0.75

M1.8*0.35

M10*1.0

M2.070.4

M10*1.25

M2.2*%0.45

M10*1.5

M2.50.45

M12*1.0

M3.0*0.5

M12*1.25

M3.5*0.6

M12*1.5

M4 .0*0.7

M12*1.75

M4 .570.75

M14*1.0

M5.0*0.5

M14*1.25

M5.0"0.75

M14*1.5

M5.070.8

M14*2.0

M6.0*0.75

M16*1.0

M6.0*1.0

M16™1.25

M8.0*0.5

M16*1.5

M8.0*0.75

M16*2.0

M8.0*1.0

M20*2.5

SPECIFICATIONS




Full tooth thread milling cutters

M3.0*0.5 M12*0.5

M4.0*0.5 M12*0.75
M4.070.7 M12*1.0

M4 .5*0.75 M12*1 .25
M5.070.5

M5.070.75
M5.070.8
M6.0*0.75
M6&6.0*1.0
M8.070.5
M8.070.75
M8.0*1.0
M8.0*1.25

M12*1.5
M12*1.75
M14*1.0
M14*1.0
M14*1.5
M14*2.0
M16*1.0
M16™1.5

M10*1.0 M18*2.5
M10*1.25 M20*2.5
M10*1.5 M24*3.0

SPECIFICATIONS




TOOTH THREAD MILLING CUTTERS

4

M6.0*1.0

M8.0%1.25

M10*1.5

M12*1.5

M12*1.75

M14*2.0

M16*2.0

M18*2.5

M24*3.0

M30*3.5

SINGLE TOOTH THREAD MILLING CUTTERS

THREE TOOTH THREAD MILLING CUTTERS

UNC

60

NO.1-64 UNC

NO.2-56 UNC

NO.3-48 UNC

NO.4-40 UNC

NO.5-40 UNC

NO.6-32 UNC

NO.8-32 UNC

if

MO.8*0.2

MO0O.9*0.25

M1.0*0.25

M1.2*0.25

M1.4*0.3

M1.670.35

M2.0*0.4

M2.5*0.45

M3.0*0.5

M4.0*0.7

M5.070.8

SINGLE TOOTH THREAD MILLING CUTTERS

NO.10-24
UNC

1/4-20 UNC

5/16-18 UNC

3/8-16 UNC

7/16-14 UNC

THREE TOOTH THREAD MILLING CUTTERS

CUTTING TOOLS



TOOTH THREAD MILLING CUTTERS

63

NO.10-24
UNC

1/4-20 UNC

5/16-18 UNC

3/8-16 UNC

FULL TOOTH THREAD MILLING CUTTERS

UNC

NO.0-80 UNF

NO.1-72 UNF

NO.2-64 UNF

NO.3-56 UNF

NO.4-48 UNF

NO.6-40 UNF

THREE TOOTH THREAD MILLING CUTTERS

UNF

NO.8-36 UNF

NO.10-32 UNF

1/4-28 UNF

5/16-24 UNF

7/16-20UNF

FULL TOOTH THREAD MILLING CUTTERS

UNF

7/16-14 UNC
1/2-13 UNC
9/16-12 UNC
5/8-11 UNC

FULL TOOTH THREAD MILLING CUTTERS

UNC

NO.8-36 UNF
NO.10-32 UNF
1/4-28 UNF
5/16-24 UNF
7/16-20UNF
1/2-20 UNF

THREE TOOTH THREAD MILLING CUTTERS

UNF

1/2-20 UNF
9/16-18 UNF
5/8-18 UNF
3/4-16 UNF

FULL TOOTH THREAD MILLING CUTTERS

UNF

Béafety

CUTTING TOOLS



TOOTH THREAD MILLING CUTTERS

NPT1/16-27 NPT1/2-14

NPT1/8-27 NPT3/4-14
NPT1/4-18 NPT1-11.5

NPT3/8-18

FULL TOOTH THREAD MILLING CUTTERS FULL TOOTH THREAD MILLING CUTTERS

NPT NPT

G1/16-28 G5/8-14
G1/8-28 i G3/4-14
G1/4-19 G7/8-14
G3/8-19 G1-11

G1/2-14

FULL TOOTH THREAD MILLING CUTTERS FULL TOOTH THREAD MILLING CUTTERS

G-RP G-RP

PT1/8-28 PT1/2-14
PT1/4-19 PT3/4-14
PT3/8-19 PT1-11

FULL TOOTH THREAD MILLING CUTTERS FULL TOOTH THREAD MILLING CUTTERS

BSPT(PT.PC) BSPT (PT.PC)

S Bi‘;afety

CUTTING TOOLS
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TAKIM VE TUTUCULAR

TOOLS & HOLDER

A



DIS TORNALAMA TUTUCU(EXTERNAL TURNING HOLDER (M-TYPE)

MCKNR/L MCGNRI/L
MCMNN-100 MCBNR/L

MWLNR/L

MCLNR/L

MCMNN

MCSNRI/L

MSSNRI/L MSKNR/L
MSBNR/L MTJNR/L MTBNR/L

CUTTING TOOLS

32



DIS TORNALAMA TUTUCU(EXTERNAL TURNING HOLDER (M-TYPE)

MTQNR/L

MTFNR/L

MTGNR/L

MVJNR/L

MVQNR/L MVUNR/L

MDJNR/IL MDQNR/L WTJNR/L

WTBNR/L

By
¥ Safety

CUTTING TOOLS

33



DIS TORNALAMA TUTUCU(EXTERNAL TURNING HOLDER (M-TYPE)

WWLNR/L

CUTTING TOOLS

34



DIS TORNALAMA TUTUCU(EXTERNAL TURNING HOLDER (S-TYPE)

SCLCRI/L SCKCR/L SCFCRI/L

. - .

SCACRI/L SDJCRI/L

SDACRI/L

SDFCR/L SDQCRI/L

SSBCRIL SSKCRI/L SSSCRI/L

CUTTING TOOLS

35



DIS TORNALAMA TUTUCU(EXTERNAL TURNING HOLDER (S-TYPE)

SSDCN

STTCRI/L

JIOIC

SVV*N

SRACR/L

TBPR/L

36

STGCR/L

o

STWCRIL

SVQ*R/L

-

KTKFR/L

&

STFCRI/L

»

SVJ*RI/L

SVU*R/L
TBPAR

CUTTING TOOLS




SIKICI BARLAR (BORING BARS)(M-TYPE)

'

MCLNR/L MCKNR/L MCWNRI/L

MTJNR/L MTFNR/L

MTUNR/L MTQNR/L

MWLNRI/L

MSKNR/L MDUNRI/L MDQNR/L

MVQNRI/L MVXNRI/L

By

Safety

CUTTING TOOLS

MDZNR/L

N

al
4 L
{ Ve

37



SIKICI BARLAR (BORING BARS)(M-TYPE)

| &

MVUNRI/L MVWNR/L

ISy By
N safety

CUTTING TOOLS




SIKICI BARLAR (BORING BARS)(S-TYPE)

SCLCR/L SCKCRI/L

SCKCRI/L75° SCZCR/L SDUCRI/L
SDQCRI/L SDZCR/L SDWCRI/L

=

SDXCR/L STUCR/L

SCLCRI/L

I

SSSCRI/L SSKCR/L

= By

Safety

CUTTING TOOLS
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SIKICI BARLAR (BORING BARS)(S-TYPE)

Safet
40 CUTTING Tooq.sy



DiS TUTUCU SERISI(THREADING HOLDER SERIES)

SER/L B-SER/L DER

CUTTING TOOLS

41



KANAL ACMA TUCUCU SERI (GROOVING HOLDER SERIES)

- n N

ZQR/L

SPB

n

KTGFR/L

CUTTING TOOLS



KANAL ACMA TUCUCU SERi (GROOVING HOLDER SERIES)

CUTTING TOOLS

43



HASSAS OTAMATIK TORNA SERISi (PRECISION AUTOMATIC LATHE SERIES)

- EWSafety

CUTTING TOOLS

44



2D WC tyge U-drill 2D

C20-2D15-33WC03
C20-2D15.5-34WC03
C20-2D16-35WC03 WC__030208
C20-2D16.5-36WC03
C20-2D17-37WC03
C25-2D17.5-38WC03
C25-2D18-39WC03
C25-2D18.5-40WC03
C25-2D19-41WC03 __ WC__030208
C25-2D19.5-42WC03
C25-2D20-43WC03
C25-2D20.5-44WC03
C25-2D21-45WC04
C25-2D21.5-46WC04
C25-2D22-47WC04
C25-2D22.5-48WC04
C25-2D23-49WC04
C25-2D23.5-50WC04
C25-2D24-51WC04
C25-2D24.5-52WC04
C25-2D25-53WC05
C32-2D25.5-54WC05
C32-2D26-55WC05
C32-2D26.5-56WC05
C32-2D27-57WC05
C32-2D27.5-58WC05
C32-2D28-59WC05
C32-2D28.5-60WC05
C32-2D29-62WC05
C32-2D29.5-63WC05
C32-2D30-64WC05
C32-2D30.5-65WC05
C32-2D31-66WC06
C32-2D31.5-67WC06
C32-2D32-68WC06
C32-2D32.5-69WC06
C32-2D33-70WC06
C32-2D33.5-71WC06

WC__040208 M2.5x7D

WC__050308

WC__06T308

By
Smafety
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2D WC tyge U-drill 2D

C32-2D34-72WC06
C32-2D34.5-73WC06
C32-2D35-74WC06
C32-2D35.5-75WC06
C32-2D36-76WC06
C32-2D36.5-77WC06
C32-2D37-79WC06
C32-2D37.5-80WC06
C32-2D38-81WC06
C32-2D38.5-82WC06
C32-2D39-83WC06
C32-2D39.5-84WC06
C40-2D40-85WC06
C40-2D41-87WC06
C40-2D42-89WCO08
C40-2D43-91WC08
C40-2D44-93WC08
C40-2D45-95WC08
C40-2D46-97WC08
C40-2D47-99WC08
C40-2D48-101WC08 WC__080412
C40-2D49-103WC08 9 | . i [
C40-2D50-105WC08
C40-2D51-107WC08
C40-2D52-109WC08
C40-2D53-111WC08
C40-2D54-113WC08
C40-2D55-115WC08
C40-2D56-120WC08
C40-2D57-122WC08
C40-2D58-124WC08
C40-2D59-126WC08
C40-2D60-128WC08

WC__06T308

By
Smafety
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3D WC tyge U-drill 3D

C20-3D15-48WC03
C20-3D15.5-50WC03
C20-3D16-51WC03 WC__030208
C20-3D16.5-53WC03
C20-3D17-54WC03
C25-3D17.5-56WC03
C25-3D18-57WC03
C25-3D18.5-59WC03
C25-3D19-60WC03 _ WC__ 030208
C25-3D19.5-62WC03
C25-3D20-63WC03
C25-3D20.5-65WC03
C25-3D21-66WC04
C25-3D21.5-68WC04
C25-3D22-69WC04
C25-3D22.5-71WC04
C25-3D23-72WC04
C25-3D23.5-74WC04
C25-3D24-75WC04
C25-3D24.5-77WC04
C25-3D25-78WC05
C32-3D25.5-80WC05
C32-3D26-81WC05
C32-3D26.5-83WC05
C32-3D27-84WC05
C32-3D27.5-86WC05
C32-3D28-87WC05
C32-3D28.5-89WC05
€32-3D29-91WC05
C32-3D29.5-93WC05
C32-3D30-94WC05
C32-3D30.5-96WC05
C32-3D31-97WC06
C32-3D31.5-99WC06
C32-3D32-100WC06
C32-3D32.5-102WC06
C32-3D33-103WC06
€32-3D33.5-105WC06

WC__040208 M2.5x7D

WC__050308

WC__06T308

By
Sqfety
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3D WC tyge U-drill 3D

C32-3D34-106WC06
C32-3D34.5-108WC06
C32-3D35-109WC06
C32-3D35.5-111WC06
C32-3D36-112WC06
C32-3D36.5-114WC06
C32-3D37-116WC06
C32-3D37.5-118WC06
C32-3D38-119WC06
C32-3D38.5-121WC06
C32-3D39-122WC06
C32-3D39.5-124WC06
C40-3D40-125WC06
C40-3D41-128WC06
C40-3D42-131WC08
C40-3D43-134WC08
C40-3D44-137WC08
C40-3D45-140WC08
C40-3D46-143WC08
C40-3D47-146WC08
C40-3D48-149WC08 WC__ 080412
C40-3D49-152WC08
C40-3D50-155WC08
C40-3D51-158WC08
C40-3D52-161WC08
C40-3D53-164WC08
C40-3D54-167WC08
C40-3D55-170WC08
C40-3D56-176WC08
C40-3D57-179WC08
C40-3D58-182WC08
C40-3D59-185WC08
C40-3D60-188WC08

WC__06T308

CUTTING TOOLS
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4D WC tyge U-drill 4D

C20-4D15-83WC03
C20-4D15.5-85WC03
C20-4D16-67WC03 WC__030208
C20-4D16.5-69WC03
C20-4D17-71WC03
C25-4D17.5-73WC03
C25-4D18-75WC03
C25-4D18.5-77WC03
C25-4D19-79WC03 WC__030208
C25-4D19.5-81WC03
C25-4D20-83WC03
C25-4D20.5-85WC03
C25-4D21-87WC04
C25-4D21.5-89WC04
C25-4D22-91WC04
C25-4D22.5-93WC04
C25-4D23-95WC04
C25-4D23.5-97WC04
C25-4D24-99WC04
C25-4D24.5-101WC04
C25-4D25-103WC05
C32-4D25.5-105WC05
C32-4D26-107WC05
C32-4D26.5-109WC05
C32-4D27-111WC05
C32-4D27.5-113WC05
C32-4D28-115WC05
C32-4D28.5-117WC05
C32-4D29-120WC05
C32-4D29.5-122WC05
C32-4D30-124WC05
C32-4D30.5-126WC05
C32-4D31-128WC06
C32-4D31.5-130WC06
C32-4D32-132WC06
C32-4D32.5-134WC06
©32-4D33-136WC06
C32-4D33.5-138WC06

WC__040208

WC__050308

WC__06T308

By
Sqfety
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5D WC tyge U-drill 5D

C20-5D16-83WC03 _
C20-5D16.5-86WC03 . . WC__030208
C20-5D17-88WCO03
C25-5D17.5-91WC03
C25-5D18-93WC03
C25-5D18.5-96WC03
C25-5D19-98WCO03 WC__030208
C25-5D19.5-101WCO03
C25-5D20-103WC03
C25-5D20.5-106WC03
C25-5D21-108WC04
C25-5D21.5-111WC04
C25-5D22-113WC04
C25-5D22.5-116WC04
C25-5D23-118WC04
C25-5D23.5-121WC04
C25-5D24-123WC04
C25-5D24.5-126WC04
C25-5D25-128WC05
C32-5D25.56-131WC05
C32-5D26-133WC05
C32-5D26.5-136WC05
C32-5D27-138WC05
C32-5D27.5-141WCO05
C32-5D28-143WC05
C32-5D28.5-146WCO05
C32-5D29-149WC05
C32-5D29.5-151WCO05
C32-5D30-154WC05
C32-5D30.5-157WC05
C32-5D31-159WC06
C32-5D31.5-162WC086
C32-5D32-164WC06
C32-5D32.5-167WC06 WC__06T308
C32-5D33-169WCO06
C32-5D33.5-172WC06
C32-5D34-174WC06

WC__040208

WC__050308

CUTTING TOOLS
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D WC tyge U-drill 5D

C32-5D34.5-177WC06
C32-5D35-179WC06
C32-5D35.5-182WC06
C32-5D36-184WC06
C32-5D36.5-187WC06
C32-5D37-190WC06
C32-5D37.5-193WC06 WC__06T308
C32-5D38-195WC06 '
C32-5D38.5-198WC06
C32-5D39-200WC06
C32-5D39.5-203WC06
C40-5D40-205WC06
C40-5D41-210WC06
C40-5D42-220WC08
C40-5D43-225WC08
C40-5D44-230WC08
C40-5D45-235WC08
C40-5D46-240WC08
C40-5D47-245WC08
C40-5D48-250WC08
C40-5D49-255WC08
C40-5D50-260WC08
C40-5D51-265WC08 WC__080412
C40-5D52-270WC08
C40-5D53-275WC08
C40-5D54-280WC08
C40-5D55-285WC08
C40-5D56-290WC08
C40-5D57-295WC08
C40-5D58-300WC08
C40-5D59-305WC08
C40-5D60-310WC08

CUTTING TOOLS
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2D SP tyge U-drill 2D

C20-2D13-29SP05
C20-2D13.5-30SP05
C20-2D14-31SP05 SP__050204
C20-2D14.5-325P05
G20-2D15-33SP05
C20-2D15.5-34SP06
C20-2D16-355P06
C20-2D16.5-36SP06
C20-2D17-37SP06
C25-2D17.5-385P06
C25-2D18-39SP06
C25-2D18.5-40SP06 SP__060204
C25-2D19-41SP06
C25-2D19.5-425P06
C25-2D20-43SP06
C25-2D20.5-44SP06
©25-2D21-45SP06
C25-2D21.5-465P06
C25-2D22-47SP07
C25-2D22 5-48SP07
C25-2D23-49SP07
C25-2D23.5-50SP07
C25-2D24-51SP07
C25-2D24.5-525P07
C25-2D25-535P07
C32-2D25.5-545P07
C32-2D26-555P07
C32-2026.5-56SP07
C32-2D27-57SP07
C32-2D27.5-585P07
C32-2D28-59SP09
C32-2D28.5-60SP09
C32-2D29-625P09
C32-2D29.5-635P09
C32-2D30-64SP09
C32-2D30.5-655P09
C32-2D31-66SP09
C32-2D31.5-675P09

SP__07T308

SP__090408

By
Sqfety
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2D SP tyge U-drill 2D

C32-2D32-68SP09
©32-2D32.5-69SP09
C32-2D33-70SP09
C€32-2D33.5-715P09
C32-2D34-728P11
C32-2D34.5-73SP11
C32-2D35-748P11
€32-2D35.5-755P11
C32-2D36-76SP11
C32-2D36.5-77SP11
C32-2D37-79SP11
©32-2D37.5-80SP11
C32-2D38-815P11
C32-2D38.5-82SP11
C32-2D39-83SP11
C32-2D39.5-845P11
C40-2D40-85S5P11
C40-2D41-875P11
C40-2D42-89SP14
C40-2D43-915P14
C40-2D44-93SP14
C40-2D45-955P 14
C40-2D46-97SP14 SP__140512
C40-2D47-99SP14
C40-2D48-101SP14
C40-2D49-103SP14
C40-2D50-1058P14
C40-2D51-107SP09
C40-2D52-109SP09
C40-2D53-111SP09
C40-2D54-1135P09
C40-2D55-1158P09
C40-2D56-120SP09
C40-2D57-1225P09
C40-2D58-124SP09
C40-2D59-126SP09
C40-2D60-1285P09

SP__090408

SP__110408

SP__090408

By
Sqfety
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3D SP tyge U-drill 3D

C20-3D13-425P05
C20-3D13.5-44SP05
C20-3D14-458P05 SP__050204
C20-3D14.5-475P05
C20-3D15-485SP05
G20-3D15.5-50SP06
C20-3D16-51SP06
C20-3D16.5-535P06
C20-3D17-54SP06
C25-3D17.5-565P06
C25-3D18-575P06
C25-3D18.5-595P06 SP__060204
C25-3D19-60SP06
C25-3D19.5-625P06
£25-3D20-635SP06
C25-3D20.5-655P06
C25-3D21-665P06
C25-3D21.5-68SP06
C25-3D22-69SP07
C25-3D22.5-71SP07
C25-3D23-728P07
C25-3D23.5-74SP07
C25-3D24-758P07
C25-3D24.5-77SP0O7
C25-3D25-785P07
C32-3D25.5-80SP07
C32-3D26-81SP07
C32-3D26.5-83SP07
C32-3D27-84SP07
C32-3D27.5-86SP07
C32-3D28-87SP09
C32-3D28.5-895P09
C32-3D29-91SP09
C32-3D29.5-935P09
C32-3D30-94SP09
C32-3D30.5-965P09
C32-3D31-975P09
C32-3D31.5-995P09

SP__07T308

SP__090408

By
Sqfety
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3D SP tyge U-drill 3D

C32-30D32-100SP09
C32-3D32.5-1025P0D9
€32-3D33-1035P09
€32-3D33.5-1055P09
C32-3D34-106SP11
€32-3D34.5-108SP11
C32-3D35-109SP11
€32-3D35.5-111SP11
C32-3D36-1125P11
C32-3D36.5-1145P11
C32-3D37-116SP11
C32-3D37.5-118SP11
C32-3D38-119SP11
€32-3038.5-1215P11
C€32-3D39-122SP11
C€32-3D39.5-124SP11
C40-3D40-1255P11
C40-3D41-128SP11
C40-3D42-1318P14
C40-3D43-134SP14
C40-3D44-137SP14
C40-3D45-140SP14
C40-3D46-143SP14 SP__140512
C40-3D47-1465P14
C40-3D48-149SP14
C40-3D49-152SP14
C40-3D50-155SP14
C40-3D51-158SP09
C40-3D52-1615P09
C40-3D53-164SP09
C40-3D54-167SP09
C40-3D55-170SP09
C40-3D56-173SP09
C40-3D57-179SP09
C40-3D58-182SP09
C40-3D59-185SP09
C40-3D60-188SP09

SP__090408

SP__110408

SP__090408

By
Sqfety

55



4D SP tyge U-drill 4D

C20-4D13-555P05
C20-4D13.5-57SP05
C20-4D14-595P05 SP__050204
C20-4D14.5-61SP05
C20-4D15-635P05
C20-4D15.5-655P06
C20-4D16-675P06
C20-4D16.5-69SP06
C20-4D17-715P06
C25-4D17.5-73SP06
C25-4D18-755P06
C25-4D18.5-778P06 SP__060204
C25-4D19-79SP06
C25-4D19.5-815P06
C25-4D20-835P06
C25-4D20.5-855P06
C25-4D21-87SP06
C25-4D21.5-895P06
C25-4D22-915P07
C25-4D22.5-935P07
C25-4D23-955P07
C25-4D23.5-97SP07
C25-4D24-99SP07
C25-4D24.5-101SP07
C25-4D25-1035P07
C32-4D25.5-1055P07
C32-4D26-1075P07
C32-4D26.5-1095P07
C32-4D27-1118P07
C32-4D27.5-1135P07
C32-4D28-1155P09
C32-4D28.5-1175P09
©32-4D29-1208P09
C32-4D29.5-1225P09
C32-4D30-1245P09
C32-4D30.5-1265P09
C32-4D31-1285P09
C32-4D31.5-1308P09

SP__07T308

SP__090408

By
Sqfety

56



4D SP tyge U-drill 4D

C32-4D32-132SP09
©32-4D32.5-134SP09
C32-4D33-136SP09
C32-4D33.5-138SP09
C32-4D34-140SP11
C32-4D34.5-1425P11
C32-4D35-144SP11
C32-4D35.5-146SP11
C32-4D36-148SP11
C32-4D36.5-150SP11
C32-4D37-1528P11
C32-4D37.5-155SP11
C32-4D38-157SP11
C32-4D38.5-159SP11
C32-4D39-161SP11
C32-4D39.5-163SP11
C40-4D40-1655P11
C40-4D41-169S5P11
C40-4D42-1735P14
C40-4D43-177SP14
C40-4D44-181SP14
C40-4D45-1855P 14
C40-4D46-189SP14 SP__140512
C40-4D47-193SP14
C40-4D48-197SP14
C40-4D49-201SP14
C40-4D50-205SP14
C40-4D51-209SP09
C40-4D52-2138P09
C40-4D53-217SP09
C40-4D54-221SP09
C40-4D55-2255P09
C40-4D56-232SP09
C40-4D57-236SP09
C40-4D58-240SP09
C40-4D59-244SP09
C40-4DB0-2485P09

SP__090408

SP__110408

SP__090408

By
Sqfety

S57



5D SP tyge U-drill 5D

C20-5D16-835P06
€20-5D16.5-86SP06
C20-5D17-88SP06
€20-5D17.5-91SP06
C25-5D18-9395P06
C25-5D18.5-965P06
C€25-5D19-98SP06
€25-5D19.5-1015P06
C25-5D20-1035P06
€25-5D20.5-1065P06
C25-5D21-108SP06
€25-5D21.5-111SP06
€25-5D22-113SP07
C25-5D22.5-116SP07
C25-5D23-118SP07
C25-5D23.5-121SP07
C25-5D24-123SP07
C25-5D24.56-126SP07
C25-5D25-128SP07
€32-5D25.5-130SP07
C32-5D26-1335P07
€32-5D26.5-136SP07
C32-5D27-1385P07
C32-5D27.5-141SP07
C32-5D28-1435P09
€32-5D28.5-146SP09
€32-5D29-149SP09
€32-5D29.5-1515P09
€32-5D30-1545P09
©32-5D30.5-157SP09
C32-5D31-1595P09
€32-5D31.5-1625P09
€32-5D32-164SP09
€32-5D32.5-1675P09
€32-5D33-169SP09
£32-5D33.5-1728P0N9

SP__060204

SP__07T308

SP__090408

SP__090408

By
Sqfety

58



5D SP tyge U-drill 5D

C32-5D34-174SP11
C32-5D34.5-177SP11
C32-5D35-1795P11
C32-5D35.5-1825P11
C32-5D36-184SP11
C32-5D36.5-187SP11
C32-5D37-190SP11
C32-5D37.5-193SP11
C32-5D38-1955P11
C32-5D38.5-198SP11
C32-5D39-200SP11
€32-5D39.5-203S5P11
C40-5D40-2055P11
C40-5D41-210SP11
C40-5D42-2155P14
C40-5D43-220SP14
C40-5D44-2255P14
C40-5D45-230SP14
C40-5D46-2353P14 SP__140512
C40-5D47-240SP14
C40-5D48-2455P14
C40-5D49-2505P14
C40-5D50-2553P14
C40-5D51-260SP09
C40-5D52-2655P09
C40-5D53-270SP09
C40-5D54-275SP09
C40-5D55-280SP09
C40-5D56-2855P09
C40-5D57-290SP09
C40-5D58-2955P09
C40-5D59-300SP09
C40-5D60-305SP09

SP__110408

SP__090408

By
Sqfety

59



KARBUR PARMAK FREZE & MATKAP

CARBIDE END MILLS & DRILLS
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GENEL KULLANIM
FREZELERI

CHATTER FREE - STANDART SERi

DUZ - UZUN SERI
(55 HRc'ye kadar)

KURE - STANDART SERI
(55 HRc'ye)

KURE FREZE - UZUN SERI
(55 HRc'ye kadar)

KOSE RADIUS - STANDART SERI
(55 HRc'ye kadar)

KOSE RADIUS - UZUN SERI
(55 HRc'ye kadar)

e 6 ¢ © O ¢ &

CHATTER FREE - _
YUKSEK PERFORMANS SERi



GENEL KULLANIM
FREZELERI

PASLANMAZ FREZE -
STANDART SERI

DUZ - STANDART SERI
(55 HRc'ye kadar)

Z1 FREZE



Z4 6-20 Pahll 138° BD" (SﬁHRc
D1/h10 11 12 D2/h6 Saft . CIR
Cap Tam Boy Helis Boy Sap Capi Z Kése Radius
3 50 8 3 4 Silindirik 0,10x45°
3 57 8 6 4 Silindirik 0,10x45°
4 50 10 4 4 Silindirik 0,10x45°
4 57 10 6 4 Silindirik 0,10x45°
5 50 13 5 4 Silindirik 0,15x45°
5 57 13 6 4 Silindirik 0,15x45°
6 57 14 6 4 Weld. 0,20x45°
8 63 19 8 4 Weld. 0,20x45°
10 72 22 10 4 Weld. 0,25x45°
12 83 28 12 4 Weld. 0,25x45°
14 83 28 14 4 Weld. 0,40x45°
16 92 35 16 4 Weld. 0,40x45°
18 92 35 18 4 Weld. 0,50x45°
20 104 45 20 4 Weld. 0,50x45°
6 100 30 4 Silindirik 0,20x45°
8 100 40 8 4 Silindirik 0,20x45°
10 100 50 10 4 Silindirik 0,25x45°
12 100 50 12 4 Silindirik 0,25x45°
14 100 50 14 4 Silindirik 0,40x45°
16 100 50 16 4 Silindirik 0,50x45°
Celik Alagimlar,
e it o T
Dékme Celikler GG25 Saf Titanyum w. Nr. 1.2344 (H13) Titanyum Alagimlary
Oper ’:‘ ae Edge Milling Channel Milling Edge Milling Channel Milling Edge Milling Channel Milling Edge Milling Channel Milling Edge Milling Channel Milling
atien | max. (&) B} Ay B} ) &) A} (B} (LY B)
e G A P e romin | movmin | rovimin | mismin | vovmin | moke | vt | s [rovimin| moin | revimin| s | rovimin | s
@3 45 0,6 15000 | 1250 (12000 360 15000 1250 6900 210 10600 850 7400 190 T400 380 3200 70 4200 200 2700 55
@4 60| 0,8 11000 | 1400 | 9200 | 405 11000 1400 5600 245 8000 960 5600 200 5600 400 2400 75 3200 220 2000 (:0]
@5 | 7.5 1,0 | 9600 1920 | 7600 | 530 9600 1920 4500 315 6400 1020 4500 205 4500 430 1900 B85 2500 250 1600 65
@6 |9,0 1,2 8000 | 2240 | 6400 @640 8000 2240 3700 370 5300 1060 3700 220 3700 440 1600 a5 2100 250 1300 80
@8 120, 1,6 6000 1680 | 4800 @575 6000 1680 2800 335 4000 960 2300 195 2800 450 1200 a5 1600 260 1000 65
@10/150 2,0 @ 4B00 1440 | 3800 | 455 4800 1440 2200 265 3200 770 2200 175 2200 440 1000 B0 1300 210 800 65
@12/18p| 2,4 @ 4000 1250 | 3200 | 450 4000 1250 1900 265 2700 T60 1900 150 1900 380 800 80 1100 180 660 55
@14/210 2,6 | 3400 1160 | 2700 | 380 3400 1160 1600 225 2300 640 1600 145 1600 350 680 T0 900 140 570 45
©1624,0 3,2 | 3000 1140 | 2400 @ 335 3000 1140 1400 195 2000 560 1400 140 1400 340 600 (1] 800 130 500 40
£1827p| 3,6 | 2700 970 2100 | 335 2700 70 1200 190 1800 550 1200 135 1200 340 530 60 T00 110 440 35
@20 30,0 4,0 2400 860 1900 | 305 2400 BEO 1100 175 1600 510 1100 130 1100 330 480 &0 600 100 400 30
D_:‘ |:s‘ L] ety IR i) aps 120 ol aps 10 e o< 10 16D aps 1D

Kesme derinligi durumuna gére devir ve ilerlemeyi operasyon yéntemine, gikan talasa ve kesme sesine uygun sekilde arttirabilir veya azaltabilirsiniz. Is pargasinin
uygun tutulmasindan ve tutucunun rijit baglanmasindan emin olunuz.

Karbonlu Gelik, Alagimli

Gelik, Dikiim
(=30 <HRC)

Tatam Geligi On
!Iﬂh'(ll.l:'llml‘ Gelik
45 HRC )

x

(="=)

Aluminyum Alagimlar

Titanyum Alagim
Isiya Direngli Alagimlar

0= OPTIMUM SEGIM

Malzeme Grup

X= KULLANILABILIR

o Karbonlu Celikler, dokiim, alasiml gelikler
o Paslanmaz Celik Grup
o Titanyum Alagim

o Sertlestiriimis Celikler ( 35-45 HRC )

<*> ONERILMIYOR
x Sertlegtiriimis Celikler (45 -55HRC )

x Alumiyum Alagimlar
x Alasimh Celikler, Takim Celikleri, On Sertlestirilmis Celikler

< * > Sertlestiriimig Gelikler (50 - 70 HRC )

By
Safety

CUTTING TOOLS



@v @ Agiz Sayisi © ) Silindirik Saft L{g‘geler E tlggf- Diiz Uzun Malzeme
J z4 6-20 b Boy <56HRc

D1/h10 11 _I2 D2/h6 Saft z - C/IR )
Cap Tam Boy Helis Boy Sap Gapi Kose Radius
3 100 15 3 4 Silindirik 0,10x45°
4 100 20 4 4 Silindirik 0,10x45°
5 100 25 5 4 Silindirik 0,15x45°
6 100 30 6 <} Silindirik 0,20x45°
8 100 40 8 4 Silindirik 0,20x45°
10 100 50 10 4 Silindirik 0,25x45°
12 100 50 12 4 Silindirik 0,25x45°
14 100 50 14 4 Silindirik 0,40x45°
16 100 50 6 4 Silindirik 0,20x45°
150 30 6 4 Silindirik 0,20x45°
150 40 8 4 Silindirik 0,20x45°
10 150 50 10 4 Silindirik 0,25x45°
12 150 50 12 4 Silindirik 0,25x45°
14 150 60 14 4 Silindirik 0,40x45°
16 150 70 16 4 Silindirik 0,40x45°
18 150 70 18 4 Silindirik 0,50x45°
20 150 70 20 4 Silindirik 0,50x45°
6 200 70 6 4 Silindirik 0,20x45°
8 200 80 8 4 Silindirik 0,20x45°
10 200 90 10 4 Silindirik 0.25x45°
12 200 90 12 4 Silindirik 0,25x45°
14 200 90 14 4 Silindirik 0,40x45°
16 200 110 16 4 Silindirik 0,40x45°
18 200 1o 18 4 Silindirik 0,50x45"°
20 200 10 20 4 Silindirik 0,50x45°
25 200 1o 25 4 Silindirik 0.50x45°
Malzarne 9,::':,'::“:"“ .l...u,.;“’."," SHBhe :Mu.. ve yiksek p.m.,.um Batenitlk, ..,.?.:‘;.u-. Lamel Grafitli Dékme | Kiiresel Grafith Dok Demir disi Matzemeler  |siya Dayanikh Alagimiar, Sertlestirimis Gailklerc (mm/
v s | S e i o wen| naa|Dama (G0 | (@00 | eSS Bk pngy A | (SOMRGG)
ye kadar arasi
K”""e'";'":'; 120 | 80 | 100 | e | 50 | 25 | 80 | 50 | 60 a0 | 100 8 | % | 70 | 200 | 140 | 30 | 2 30
el 230 | 170 | 150 | 100 | 120 | 80 120 @ 80 100 70 230 | M0 | 210 | 100 | 400 | 250 60 40 40
Gige | Gt | Esge | Gramw | Gege | Caww | Eoge | Greonw | Esge | Ghemnel | Esge | Ghemet | oge | Chwewl | Esge | cremm | o | Ghmnst | Evge | cownw
ity st hailiad e | e _ Wl e _ W _ a _ Wl e | I _ e _ i | “u’ _ el et _ I - B | =
Gap mm mm fz fz fz fz fz fz fz fz fz fz fz fz fz fz fz fz fz fz fz
@3 1,0 0,6 0025 | 0010 | 0022 | 0008 | 0022 | 0008 | 0015 | 0006 0015 | 0,006 0,025 | 0,008 | 0025 | 0008 | 0,040 0,015 0,020 0,008 0,020
o4 6,0 08 | 0033 | 0015 | 0030 | 0014 | 0033 | 0015 | 0022 | 0011 | 0022 | 0011 | 0034 | 0016 | 0034 | 0016 | 0055 | 0027 0,033 0,016 | 0040
o5 75 1,0 | o040 | 0020 . 0,040 | 0020 . 0,040 . 0,020 . 0029 | 0014 | 0029 0,014 . 0,044 . 0022 | 0044 | 0022 . 0070 | 0,035 . 0,040 0,020 0,060
o6 9,0 1,2 | 0055 | 0025 | 0050 : 0,024 . 0,050 . 0024 . 0,036 . 0017 | 0036 : 0017 | 0055 . 0,027 | 0055 | 0027 . 0,090 : 0,043 . 0,050 0,025 . 0,080
o8 12,0 . 16 0,070 0,030 0,065 | 0,030 :.n,u::n : 0,030 : 0,050 0020 . 0,050 | 0,020 [ 0070 0,030 0,070 0,030 0,120 | 0,060 0070 | 0,030 0,100

@10 | 150 E 2,0 . 0,085 | 0,050 E 0,080 0,040 E 0,000 E 0,040 E 0,060 : 0030 | 0060 0,030 : 0,090 Eu,n.m : 0,080 | 0,040 E 0,150 0070 E 0080 | 0040 0,110 |
@12 | 180 : 24 : 0,100 | 0,050 : 0,090 | 0,045 : 0,100 : 0,050 : 0,060 \ 0030 l 0,060 | 0,030 . 0,100 :o,usu \ 0,100 | 0,050 : 0,160 | 0,080 : 0100 | 0045 | 0,120 |
o614 | 210 . 28 : 0,120 | 0,050 : 0,110 | 0,045 : 0,120 : 0070 : 0,080 ' 0030 . 0,080 | 0,030 . 0,120 :o,usu ' 0,120 | 0,050 : 0,200 | 0,080 : 0,120 ' 0,050 | 0,130 |
016 | 24,0 . 32 | 0,130 | 0,060 : 0,120 | 0,060 : 0,130 : 0,060 : 0,090 . 0040 . 0,090 | 0,040 . 0,140 :a,uso . 0,140 | 0,060 : 0,220 | 0,100 : 0,130 . 0,060 | 0,150 |
513. 27,0 1 36 :I 0,150 :I 0,060 1 0,150 | 0,060 I 0,150 : 0,060 :.a,mn | 0040 :I 0,100 | 0,040 1 0.150.: 0,070 I 0,150 :I o,cm:-.: 0,240 | 0,110 [ 0,150 . 0,060 | 0,160

920 | 300 . 40 . 0,170 | 0070 : 0,150 .. 0,065 : 0,160 : 0070 : n,11n. 0050 . 0,110 .. 0,050 : 0,170 :mnm | 0,170 | 0,070 : 0,270 | 0,120 : 0,160 | 0,070 | 0,180 |

: 1 1
_::: 22:‘(3 aps 1xD | p.2xD aps 1xD

ps aps aps 1.5x0

. E‘,S afety

CLTTING TDOLS

| e e b 1 S o e b
%‘;"[‘f fng ;’;iﬁ 0.2xD | apS1xD | 0.2xD | apS1xD 02xD |apS1xD 0.2xD | apS1xD | p2xD | aps1xD | 0.2xD “’:‘D |0.2xD |aps1xD [0.2xD | aps1xD
v : ’ aps aps | aps | aps aps | ap= 1.5x0 a




o

O= OPTIMUM SECIM
Malzeme Grubu

X= KULLANILABILIR

o Karbonlu celikler, Dékiim,
Alasimsiz celikler < 850 N/mm?
o Alasimh celikler, Takim Celikleri, On Sertlestirilmis
celikler < 35 HRC (1200 N/mm)?
o Sertlestirilmis celikler ( 35-45 HRC )

<*> ONERILMIYOR
x Sertlestirilmis celikler ( 45-55 HRC )

x Paslanmaz celik Grubu
x Titanyum Alagimlar

< * > Sertlestirilmis celikler [ 50 - 70 HRC )

CUTTING TOOLS

Agiz Sayisi Silindirik Saft Kogeles t';c"if Diiz Uzun Malzeme
z4 6-20 Pani ) Boy <8eHRe
Dl:;/c:‘.p;l " Tcln"ll‘Boy Helilszﬁny Sggéhnbpl z Saft Kﬁgecﬂzdius
1 50 3 4 2 Silindirik RO.5
1.5 50 3 4 2 Silindirik RO, 75
50 6 4 2 silindirik R1
2.5 50 8 4 2 Silindirik rR1,25
3 50 8 3 2 Silindirik R1,5
4 50 10 4 2 Silindirik R2
5 50 13 5 2 Silindirik R2,5
[ 57 14 & 2 Silindirik R3
] &3 12 8 2 Silindirik R4
10 72 22 10 2 Silindirik RS
12 83 26 12 2 Silindirik R&
14 83 26 14 2 Silindirik R7
14 92 32 18 2 Silindirik RS
18 o2 32 18 2 Silindirik RS
20 104 38 20 2 Silindirik R10
MALZEME
R Veffz Sert Celikler Paslanmaz Celik
(>HRCA8) Sert Gasider Titanyum Alagimiar:
Ve 1680-200-240 80-120-160 80-100-120 B0O-100-120 50-60-76
R fz 0013-0026 0007-0,013 0,005-0,008 0,017-0,042 00070013
Ve 160-200-240 80-120-160 80-100-120 B80-100-120 50-60-75
EARESEE fz 0,030-0,050 0017-0033 0,010-0,020 0056-0136 0017-0,033
Vo 160-200-240 80-120-160 80-100-120 80-100-120 50-60-75
Becren fz 0,070~0,100 0,040-0,057 0,020-0,040 0167-0238 0,040~-0,057
Ve 160-200-240 B0-120-160 80-100-120 BO-100-120 50-60-75
R10,0~-R20,0
fz 0118-0167 0085-0095 0,045-0,080 0,250-0,350 0,085~0,096
Ve=mjmin. | fz=mmjtooth
Serisi Frezeler igin Yiiksek Hizli Kesim Degerleri
Malzeme
Kire Takim igin v Ao " Sertlegtirimis Gelier AR
Radius dlgusa (HRC 35-45) (HB 45~55)
RPM Feed Rate RPM Feed Rate RPM Feed Rate RPM Feed Rate RPM Feed Rate
rev/min mmy/min rev/min mmy/min rev/min mmy/min rev/min mm/min rev/min mmy/min
R= 51000 2100 39800 1300 36700 260 35700 260 23700 640
R=2 25500 2700 19900 1700 17900 1300 17900 1300 hitelele} 830
R=8 17000 3000 18300 1900 1900 1400 11900 1400 7900 220
R=4 12800 3100 10000 2000 9000 1500 2000 1500 6000 280
R=5 10200 3100 8000 2000 7200 1500 7200 1500 4800 260
R=6 8600 300 8700 2000 B000 1800 8000 1500 4000 280
ae 0,06x@d1 0,02x@d1 0,06x@d
ap O1x@d1 0,06x@d1 O1x@d1
*  Kesme derinligi durumuna gére devir ve ilerlemeyi operasyon y&ntemine, cikan talasa ve kesme sesine uygun sekilde arttrabilir veya azaltabilirsiniz.
* I parcasinin uygun tutulmasindan ve tutucunun rijit baglandigindan emin olunuz.




Malzeme

Dlg)giplo Tun-lllBay HelilszBoy Sgg@fpl - $Saft Kése Radius
3 100 8 3 2 Silindirik R1,5
4 100 10 4 2 Silindirik R2
5 100 13 5 2 Silindirik R2,5
6 100 14 6 2 Silindirik R3
8 100 19 8 2 Silindirik R4
10 100 22 10 2 Silindirik R5
12 100 26 12 2 Silindirik R6
6 150 30 6 2 Silindirik R3
8 150 30 8 2 Silindirik R4
10 150 30 10 2 Silindirik R5
12 150 35 12 2 Silindirik R6
14 150 35 14 2 Silindirik R7
16 150 50 16 2 Silindirik R8
18 150 50 18 2 Silindirik R?
20 150 50 20 2 Silindirik R10
MALZEME
R Veffz Karbonlu Gelikier, Dékiim Sert Gelikler Paslanmaz Gellk
(>HRC25) (>HRC38) (>HRCA48) e Ti. Alagimlan
Ve 160-200-240 80-120-160 80-100-120 80-100-120 50-60-75
R15-R2,9
fz 0,013-0,025 0007-0013 0005-0008 0,017-0042 0007~0013
Ve 160-200-240 80-120-160 80-100-120 80-100-120 50-60-75
R30-R64
fz 0,030~0,050 0,017-0033 0,010-0,020 0,056-0,136 0017-0033
Ve 160-200-240 80-120-160 80-100-120 80-100-120 50-60-75
R65-R9.9
fz 0070~0400 0040-0,057 0,020~0,040 0167-0238 0,040~0057
Ve 160-200-240 80-120-160 80-100-120 80-100-120 50-60-75
R100-R200
fz 018-0167 0,085-0,095 0,045-0080 0,250-0350 0,085-0095
Ve=m/min. fz=mm/tooth
Serisi Frezeler igin Yiiksek Hizll Kesim Degerleri
MALZEME
Kiire Takim icin Radius 8lgiisii Dﬁ"zfno;lé?:g:gb) %%2& m%m:uq “*ﬁ:‘gfg;"” Paslanmaz Gelikier
RPM  FeedRate ~ RPM  FeedRate  RPM Feed Rate RPM Feed Rate RPM Feed Rate
rey/min  mm/min | rey/min | mm/min | rev/min mm/min rev/min | mm/min | rev/min | mm/min
Rl 51,000 2100 39800 1300 35700 960 35700 960 23700 640
R=2 25500 2700 19.900 1700 17900 1300 17900 1300 1.900 830
R=3 17000 3000 13300 1900 1900 1400 1.900 1400 7.900 920
R=4 12800 3100 10000 2000 92000 1500 9.000 1500 6000 960
R=5 10200 3100 8000 2000 7.200 1500 7.200 1500 4800 960
R=6 8500 3100 6.700 2000 6.000 1500 6000 1500 4,000 960
ae 005x0di 0,02x@d1 0,05x@d1
ap 0;ix@d1 0,05x@d 0ix@d1

CUTTING TOOLS




o R U Helis Malzeme
) AGIZ S Silindirik i E 5 Uzun
TISIN > Saft gt Boy o

is pargasinin uygun tutulmasindan ve tutucunun rijit baglanmasindan emin olunuz.
150 boy takimlarda devri %25, ilerlemeyi ve talag miktarnim %50 dustraniz.
Kesme Derinligi durumuna gére devir ve ilerlemeyi operasyon y&netimini, ¢ikan talas ve kesme sesine uygun sekili attirabilir ve azaltabilirsiniz.

Tool Sieel, Pre-Hardened Steel Titanium Alloys
wnsﬂ:mpw.caw Hardaned Stasis < 35 HRG (1200 N/ Stainless Steel Group Heat-Resstant
¢ Alloys
o

o

X= KULLANILABILIR

Malzeme Grubu

o Karbonlu celikler, D&kiim,

Alagimsiz celikler < 850 N/mm

o Alasiml celikler, Takim gelikleri, 8n Sertlestiriimisg
celikler (1200 Nfmm) 2

o Sertlegtiriimig gelikler ( 35-45 HRC )

*> ONERILMIYOR

% Sertlestiriimis gelikler {45 - 55 HRC )

x Paslanmaz gelik Grubu

® Titanyum Alasimlari

< " > Sertlestiriimig celikler { 50 - 70 HRC )




Malzeme

Dlg)giplo Tun-lllBay HelilszBoy Sgg@fpl - $Saft Kése Radius
3 100 8 3 2 Silindirik R1,5
4 100 10 4 2 Silindirik R2
5 100 13 5 2 Silindirik R2,5
6 100 14 6 2 Silindirik R3
8 100 19 8 2 Silindirik R4
10 100 22 10 2 Silindirik R5
12 100 26 12 2 Silindirik R6
6 150 30 6 2 Silindirik R3
8 150 30 8 2 Silindirik R4
10 150 30 10 2 Silindirik R5
12 150 35 12 2 Silindirik R6
14 150 35 14 2 Silindirik R7
16 150 50 16 2 Silindirik R8
18 150 50 18 2 Silindirik R?
20 150 50 20 2 Silindirik R10
MALZEME
R Veffz Karbonlu Gelikier, Dékiim Sert Gelikler Paslanmaz Gellk
(>HRC25) (>HRC38) (>HRCA48) e Ti. Alagimlan
Ve 160-200-240 80-120-160 80-100-120 80-100-120 50-60-75
R15-R2,9
fz 0,013-0,025 0007-0013 0005-0008 0,017-0042 0007~0013
Ve 160-200-240 80-120-160 80-100-120 80-100-120 50-60-75
R30-R64
fz 0,030~0,050 0,017-0033 0,010-0,020 0,056-0,136 0017-0033
Ve 160-200-240 80-120-160 80-100-120 80-100-120 50-60-75
R65-R9.9
fz 0070~0400 0040-0,057 0,020~0,040 0167-0238 0,040~0057
Ve 160-200-240 80-120-160 80-100-120 80-100-120 50-60-75
R100-R200
fz 018-0167 0,085-0,095 0,045-0080 0,250-0350 0,085-0095
Ve=m/min. fz=mm/tooth
Serisi Frezeler igin Yiiksek Hizll Kesim Degerleri
MALZEME
Kiire Takim icin Radius 8lgiisii Dﬁ"zfno;lé?:g:gb) %%2& m%m:uq “*ﬁ:‘gfg;"” Paslanmaz Gelikier
RPM  FeedRate ~ RPM  FeedRate  RPM Feed Rate RPM Feed Rate RPM Feed Rate
rey/min  mm/min | rey/min | mm/min | rev/min mm/min rev/min | mm/min | rev/min | mm/min
Rl 51,000 2100 39800 1300 35700 960 35700 960 23700 640
R=2 25500 2700 19.900 1700 17900 1300 17900 1300 1.900 830
R=3 17000 3000 13300 1900 1900 1400 1.900 1400 7.900 920
R=4 12800 3100 10000 2000 92000 1500 9.000 1500 6000 960
R=5 10200 3100 8000 2000 7.200 1500 7.200 1500 4800 960
R=6 8500 3100 6.700 2000 6.000 1500 6000 1500 4,000 960
ae 005x0di 0,02x@d1 0,05x@d1
ap 0;ix@d1 0,05x@d 0ix@d1

CUTTING TOOLS




o R U Helis Malzeme
) AGIZ S Silindirik i E 5 Uzun
TISIN > Saft gt Boy o

is pargasinin uygun tutulmasindan ve tutucunun rijit baglanmasindan emin olunuz.
150 boy takimlarda devri %25, ilerlemeyi ve talag miktarnim %50 dustraniz.
Kesme Derinligi durumuna gére devir ve ilerlemeyi operasyon y&netimini, ¢ikan talas ve kesme sesine uygun sekili attirabilir ve azaltabilirsiniz.

Tool Sieel, Pre-Hardened Steel Titanium Alloys
wnsﬂ:mpw.caw Hardaned Stasis < 35 HRG (1200 N/ Stainless Steel Group Heat-Resstant
¢ Alloys
o

o

X= KULLANILABILIR

Malzeme Grubu

o Karbonlu celikler, D&kiim,

Alagimsiz celikler < 850 N/mm

o Alasiml celikler, Takim gelikleri, 8n Sertlestiriimisg
celikler (1200 Nfmm) 2

o Sertlegtiriimig gelikler ( 35-45 HRC )

*> ONERILMIYOR

% Sertlestiriimis gelikler {45 - 55 HRC )

x Paslanmaz gelik Grubu

® Titanyum Alasimlari

< " > Sertlestiriimig celikler { 50 - 70 HRC )




Silindirik Kése Helis Standart ,3;@ Malzeme
Radius ~30 B <56HRc
Z4 oy
Saft
D1/h10 1 12 D2/h6 z Saft C/R .
Cap Tam Boy Helis Boy Sap Gapi Kose Radius

3 50 8 3 4 Silindirik RO,5

3 50 8 3 4 Silindirik R1,0

4 50 10 4 4 Silindirik RO,5

4 50 10 4 4 Silindirik R1,0

5 50 13 5 4 Silindirik RO,5

5 50 13 5 4 Silindirik R1,0

6 57 14 6 4 Silindirik RO,5

6 57 14 6 4 Silindirik R1,0

8 63 19 8 4 Silindirik RO,5

8 63 19 8 4 Silindirik R1,0

10 T 22 10 4 Silindirik RO,5

10 72 22 10 4 Silindirik R1,0

12 83 26 12 4 Silindirik RO,5

12 83 26 12 4 Silindirik R1,0

Kanal tipi isleme genisligi ae(Ae=D1) ve tablodaki igleme derinligi (ap) igin tavsiye edilen kesme sartlan komple karbir 4 agizli Serisi igifTiSIN kaplama ile
Malzeme Grubu Alagimsiz Gelikler On Sﬂ;ﬂ"::g;:?:ve Sertlestirilmis Celikler
< 850 Nfmm# 4645 HRC 45-55 HRC
v rPM | Y RPM | v RPM v

o R rﬁmn q mmimim 2 mim APMM | imin | mmimim 2 fhm apmm K imin mzmm apmm | in | mmimim iz fam apmm |t mmimim 7 fom | 3PTM
3 0.5 13500 4.104 | 0,076 | 0,080 | 12000 2880 00860 0,060 10800 2.592 0,060 0,024 8500  2.040 0,060 | 0,050 | 7.500 600 0,020 0,035
4 0.5 10.000 4.320 0,108 | 0,120 | 9.000  3.600 @ 0,700 0,120 | 8.000 | 2.560 | 0,080 | 0,040  6.500 | 2.080 | 0,080 | 0,090 | 5.500 704 0,032 0,060
4 1,0 10.000 4.320 0,108 | 0,240 | 9.000 3.600 @ 0,100 0,240 | 8.000  2.560 0,080 0,080  6.500 @ 2.080 | 0,080 | 0,180 | 5.500 704 0,032 0,120
5 05 8.000 3.840 | 0120 0,120 | 7.000  3.360 | 0,120 0,120 | 6.500 2.600 | 0,100 0,040 5000 | 2.000 @ 0,100 0,090 4.500 | 720 0,040 0,060
5 1,0 8000 3.840 | 0120 0,240 | 7.000 3.360 | 0,120 0,240 | 6.500 2600 | 0,100 0,080  5.000 | 2.000 @ 0,100 0,180 4.500 | 720 |0040 0,120
6 05 6.500 4.160 | 0,160 | 0,120 | 6.000 | 3.840 | 0,160 0,120 | 5.500 2640 | 0,120/ 0,040 | 4.500 | 2.160 @ 0,120 0,090 = 4.000 | 768 |0,048 0,060
6 1,0 6500  4.160 | 0,160 | 0,240 | 6.000 | 3.840 | 0,160 0,240 | 5.500  2.640 | 0,120/ 0,080 | 4.500 | 2.160 @ 0,120 0,180 4.000 | 768 |0,048 0,120
8 0.5 5.000 4400 0,220 0,120 | 4.500 3.600 | 0,220 0,120 | 4.000 | 2,560 | 0,160| 0,040 | 3.500 | 2.240 | 0,160 0,090 | 3.000 768 0,084 0,060
8 1.0 5.000 4400 0,220 | 0,240 | 4500 3.600 0,220 0,240  4.000 2560 0,160 0,080  3.500 @ 2.240 | 0,160 | 0,180 | 3.000 766 0,064 0,120
10 05 4.000  4.480 0,280 0,120 | 3.500 3.640 | 0,280 0,120 | 3.500 | 2.800 | 0,200 0,040 | 2.500 | 2.000 | 0,200 | 0,090 @ 2.500 768 0,080 0,060
10 1.0 4.000  4.480 0,280 | 0,240 | 3.500 3.640 0,280 0,240 | 3.500 2.800 0,200 0,080 2.500  2.000 | 0,200 | 0,180 | 2.500 800 0,080 0,120
12 0,5 3.500 4480 0,320 0,120 | 3.000 3.840 | 0,320 0,120 | 3.000 | 2.640 0,220 0,040 | 2.000 | 1.760 | 0,220 0,020 2.000 800 | 0,092 0,060
12 1,0 3.500 4.480 0,320 | 0,240 | 3.000 3.840 0,320 0,240 | 3.000 2.640 0,220 0,080 2.000 1.760 | 0,220 | 0,180 | 2.000 736 0,092 0,120

Kesme Derinligi durumuna gore devir ve ilerlemeyi operasyon ydntemine, gikan talasa ve kesme sesine uygun sekilde arttinlabilir veya azaltabilirsiniz.

Is pargasinin uygun tutulmasindan ve tutucunun rijit baglandigindan emin olunuz.

Karbonlu Gelik, Alagimsiz Gelik,
Diskiim
< 850 Nimm*

& Sertlestiriim ko
o S Ger £33 R 1330 )

o

a

Sertlestirilmis Celik

{ 45.55 HRC )

e
{ 55-70 HRC )

Celik
bu

Titanyum Alagimlan
Isiya dirench Alagimlar

a

x

x

X= KULLANILABILIR <*> ONERILMIYOR

x Hardened Steels ( 45 -55HRC )
x Paslanmaz Gelik Grubu

o Karbonlu gelikler, Dékiim, Alagimsiz

celikler < 850 N/mm 2

o Alagimli gelikler, Takim gelikleri, On sertlestirilmig
celikler < 35 HRC (1200 N/mm) 2
o Sertlestiriimis gelikler { 35-45 HRC )

x Titanyum Alagimlan
< * > Sertlestirilmis Celikler ( 50 - 70 HRC )

By
Safety

CUTTING TOOLS



D.I(;{::‘-ll:'o ‘I'arrll‘lBay Helilz?Boy Sggfl;h:pl = Saft K";:‘ﬁdius
3 100 8 2 4 Silindirik RO,5
3 100 8 3 4 Silindirik R1,0
4 100 10 4 4 Silindirik RO, 5
4 100 10 4 4 Silindirik R1,0
5 100 13 5 4 Silindirik RO, 5
£ 100 13 5 4 Silindirik R1,0
) 100 14 6 4 Silindirik RO,5
6 100 14 & 4 Silindirik R1,0
8 100 19 8 4 Silindirik RO,5
8 100 19 8 4 Silindirik R1,0
10 100 22 10 4 Silindirik RO, 5
10 100 22 10 4 Silindirik R1,0
12 100 26 12 4 Silindirik RO, 5
12 100 26 12 4 Silindirik R1,0
) 150 30 -] 4 Silindirik RO,5
6 150 30 6 4 Silindirik R1,0
8 150 30 8 4 Silindirik RO,5
8 150 30 8 4 Silindirik R1,0
10 150 30 10 4 Silindirik RO, 5
10 150 30 10 4 Silindirik R1,0
12 150 35 12 4 Silindirik RO, 5
12 150 35 12 4 Silindirik R1,0
Kalipgi frezelem@ (x) metodu ile igin Tavsiye edilen kesmea::r[tjlgg ;ndn:pﬁg:g‘r%%rf;@zh kige radiuslu uzun freze, TiSIN kaplamal
Taken Galk <1200 NAmm?® e arsdginim  HRC oMl Magimier <800 N 0 . D <4 i st wan Wi s <000 N
= S Ve s 380 870w = T e 508-3000 1 i
D1 | ve | 1 no(vrzal ve | 2 no|vrza ve | fz no|wyza | ve | 1z no|wwza | ve | = | on | vmza
300 | Q040 32000 | 5200 | 280 | Q040 30000 4800 700 | 0,040 |90000] 12800 | 8O0 | DOS0| BEOOD | 18000 ; 000 o.oscl 0000 | ZTO00
e apan | 4300 | 8800 | 370 | 0pdo | anoo| saco 909 | 0040|3000 | 15400 | 1200 | Q050 | wason | 26900 | 3090 | 050 | 320000 | B4000
S 9 SR PO [P s e Y e S P ) R VY B P e e P
* 400 | 0046 | 32000 | BE00 | 370 | 0045 51000 | 400 800 | Q046 | 72000 13000 | 1200 | 0065 | 96000 2200059000?‘0(056 240000 | 52000
o e O PR o e e P} P75 e [ v ey e P
LE oo s ey e oy s e s e s sy oy s et s
300 |0086 | WO000 | 3400 | 280 | OQOB6 18000 | 3200 700 | QOBE | 40000| BEOD | BOO | QOGS | 43000 | HOOO | nmmu\ S3000 | 14000
° 400 |QDEE | 22000 | 4800 | 370 | ODEE 20000 4400 Qoo. Q056 e 10600 | 1200 .o,oas 64000 meoo;aoco;qoas 80000 | 42000
e b e s e e ) b e ] e ] = s e e [
* e apes | oo | 4000 | 370 | opss | mcon | 4000 a0 | apss 36000 9400 | 200 | 0075 | sson | 1400 auc\nén.msi\znooo 35000
200 | apro | soee |a000 | 280 | ooro | weoo | soo 700 | apro |24000| seoo | eon |opeo| 2eso0 Ezon.wwimméwmu 1ooe
" T'ao0 | 7o ewn | a000 | 270 | aaro|asee| 2420 900 | 0070 |28caa| 5000 | 200 | 4080 s8aa0 moﬁmimggm' 30000
mpes e e s, [ o s s e o e ey e e e e e s
* 400 0000 o0 3420 70 |anao| o s200 asea| 409 200 | 00 |oomo maon | 5200 | 500 | apea| o] 40 | oo0 |ases|sscee| 7600 | o | aomo| 52500 | naae | 320 om0 s | 28000
e == = o ) P g e o Py oo P oo o Pt Py ey ey e o P ey P
400 |ase | acce | 2800 | a7o | ooeo| 7ece | 2voo |00s0| 2000 | 1040 | 600 |nosa|@ao| aoe | aco |apso|woce| 3600 | B00 |apsn | wess | 6400 | 1200 | oo | 2es00 | seao | 3000 | ewe | oeso | 24000
. Kesme Derinligi durumuna gore devir ve ilerlermeyi operasyon yéntemine, ¢ikan talasa ve kesme sesine uygun sekilde arttirabilir veya azaltabilirsiniz.
. Is pargasinin uygun tutulmasindan ve tutucunun rijit baglandigindan emin olunuz.
. 150 boy ve Uzeri takimlarda devri %25, ilerlemeyi ve talas miktarini %50 disdrtiriiz.
T e e o o [ CIR R “aona P ey it

o

0= OPTIMUM SECIM
Malzeme Grubu

X=KULLANILABILIR

)

o Takim gelikleri, 6n sertlestiriimis
celikler <1200 N/mm2
o Alagimli gelikler, Takim gelikleri,

on sertlestiriimis gelikler <1600 N/mm

<*> ONERILMIYOR

o Cr - Ni Alloys <800 N/mm

o GG Cast Iron =240 HB <900 N/mm2

o Titanyum Alagimlar Isiya Dayanikh Alasimlar
0 Guglendiriimis Gelik < 54 HRC

o Giglendiriimis Gelik < 68 HRC

0

x Glglendirilmis Celik ( 45 - 55 HRC )
x Altiminyum Alagimlan

% Paslanmaz Celik Grubu
x Titanyum Alasimlar

C]

By
Safety

CUTTING TOOLS




g Kose Helis St Malzeme
Silindirik : " andart
Z4 R B BO}' * RS
D1/h10 n 12 D2/h6 f C/R
: L Saft i 2
Cap Tam Boy Helis Boy Sap Capi ; Kése Radius
3 57 8 6 4 Weldon 0,10X45°
4 57 10 & 4 Weldon Q,10X45"
5 57 13 & 4 Waldon 0,15X45"
& 57 14 & 4 Weldon 0,20X45°
8 43 1% 8 4 Weldon 0,20X45°
10 72 22 10 4 Weldon 0,25X45°
12 83 28 12 4 Weldon 0,25X45°
14 83 28 14 4 Weldon 0,40X45°
16 92 32 16 4 Weldon 0,40X45°
18 P2 32 18 4 Waldon 0,50X45°
20 104 45 20 4 Weldon 0,50X45°
Applications Mx oz liallis 2l phhdnplh ! example di=10 (ae) example d1=10 (ap)
pracisk:m machi ning 0,06-0,1=d1 1,0-2,05ecl1 0,5-10 mim 10,00-20,00 mm
HSC rough machining (™) O+ 025K 1,0-2/0xd1 10-2,5 mm 10,00-20,00 mm
HPC rough machining (**) 0,26-0yGxcH 1,0-2,00ccl 2/6-5,0 mm 10,00+20,00 mm
rough machin |ng(') 0,5-08:H 0,510k 5,0-8 Oimim 500-1000 mm
¢ hannel machining(™) 1xa 0,5-1,0xelt 10,00 mm 5,00-1000 mm
‘Channel machining (1xd1) M= 170:__ Mem 136 Me= 70 Mes ) Mew - Ve= 0 |
Upto -30 HRC Tool stewds 45-55HRC Absminuem alioys Stainkess sted Titanium aslloys
& i — — —— = = T o = = -
e TN mman lll":"ll TN L L -ymn o e TN T T T
3 4 300 800 BO047 1299 EIE m T 357 1730 BI5 BAD3F 510 6350 3B
o a 400 BHO 13635 120 B0 FAR a03 5573 357 o554 BO3 36D wET aAFTT =
5 a Rt ] 0,00 WLEBZE 1z89 E: B B84 44589 357 TEAE 75 gt -1: 530 aszr =36
-] a4 600 200 2023 1263 766 BE0 Eoiny ) [ o TE4 4208 425 =) o8
B 4 B00 TE.OD 6768 188 8374 860 2787 334 47T 764 3386 4435 23589 34
w0 4 oo 20,00 44 1289 4290 B4 2zze 267 .52 B84 Z54E 458 i2n 44
= a4 1200 24,00 A5 1263 SEEI 232 1E5E =l 388 BB 2523 425 ieE2 o8
*w 4 16.00 SZ00 3384 128 20687 B0 1393 334 2380 764 1592 44 i n
0 4 anoo 4000 2707 1083 210 aw ue 2 ion 728 1274 408 285 =06
€hannel machining (2xdf) Ves 70 Ve= 136 Ves 70 = 120 Vo= Vo= &0 ]
i ‘ (ae) (ap) I.I:I:Iv.q'.IJI-II: Tiowol Seds. | 5=55 HRC ] Titanium alioys
Gt ek flocat i o it o e rin e il et ot e
3 a E00 6,00 B04T 210 M3 B4z T4 260 12738 sn BaB3 357 6369 268
a a 00 B0 13635 210 W0TaE [=iv s 6573 250 8554 filavd G360 448 4777 2
1] a4 s00 000 WL.EZB 210 BS99 26 4459 250 643 556 S096 kral 3822 235
=] a 600 200 2023 BE4 TI66 8602 AT 260 6.368 S35 4246 =7 JIB5 223
B a EDD 600 BFEE B3 S 802 2ATET 234 47T -ty BIES 2 2 3E0 334
0 4 000 2000 E414 210 4200 BE2 2220 280 3B EBD 2E4E o) 191 241
© 4 1200 2400 4812 BE4 3583 882 1BSE 234 3185 EEO 2123 a7 1502 23
" 4a 1800 3200 3384 BEX 2BET 802 1303 234 il o) Lty 150 o0 114 i
20 4 2000 4000 2707 i =8 2950 &72 ins =g 1i9m 08 1274 286 as5 x4
Rough Machining (1 x d1)
Edge Milling

CUTTING TOOLS



won (08) s (© ) wtonssr (G) e () teye (7)) smien (30) Matmame
7-4 Pkl Bny <56HRe
Ve= 170 136 Ves 120 Vo= V=
(a9) {aph ~30 HRC'ye kadar Tasom Geigi A45-55 HRC Alurms = Titanyunm Alagmiss
= o i i oot ot i ol iy i e
1527 200 223 1599 1085 1358 o LBEZ 1180 173 osse
20-36 A0 15824 1529 2738 1274 L=< Ti46 1204 a554 7366
2545 500 2730 1529 0301 1223 e 887 1 7842 8732
30-54 G000 0616 i5ea B483 1358 554 A3 1188 6368 AT
40-72 B0 7a62 ins2 B.368 iz Bi3 8573 16 47T 3583
50-80 w000 B.380 1783 8008 1325 831 A4590 150 3EF3 2868
G005 1200 8308 1805 ATHE 1358 S58B4 ans 1188 3IBS 2368
B4 Ho0 208t Lo el L0 se0 277 i) 2380 7o
#0,0-1B0 2000 3185 1520 2548 i 581 277 a8l 191 L33
["7The foada for this pieh width (8s) have Besn i 4 ta rough machining
Ve= 200 160 Vi 40 Ve= We=
(e} {ac} ~230 HRC'ye kadar Takim Geigi 45-55 HRC P: Titanyum Alagmiar
mm mm o . . Feamt Faadt o Famt eu "M
T T T, T T i T v T
07518 200 21231 2123 HL.BES ig89 BEY AeE2 1488 27 =0
100-2.0 400 w24 2038 2730 15290 m 46 1338 ass4 766
12525 500 7 2038 0 ig3i 728 anv 427 TE43 BTz
1530 8,00 wes 2123 8403 1600 724 743 1488 6380 aArrr
20040 B0 Jaez2 2ma7 6368 1805 mn 8573 1404 arrr 3583
25050 00 6360 2 S00E 1851 785 445D idds 2EE 2886
Z00-80 200 5308 225 428 1809 738 ans 1486 3185 2380
4.00-80 o0 a881 880 3iB5 1546 708 2787 1336 2388 i
500-100 2000 3185 1941 2548 1406 o 2270 1231 1914 1433
HSC Rough Mashining (1 &) 77T tdaton i it it ) : oron munring
Ve= 200 160 Ve= 140 Ve= Vo=
s - 30 MRCYe kadar PR g Pas cem Tampm Alagmiss
g . o Raetl R e s e i s
03075 300 22 278 Fak ) i3 #4562 iB0z 2738 BS54
04100 400 15004 2548 9730 1274 1081 146 1B73 o554 7468
05125 500  rdrpc ] 2593 o 1223 BEl BRTY 1B55 el k] 57z
QE-150 600 066 278 8483 Fak} B34 T3 iB0z (51 47T
OE-200 B0 TJoEZ 2EOE E3ED 3242 QBT 8873 1783 airr 3583
10-250 W00 6.368 ZBE54 B.086 2120 BB W45 1655 et v d 2666
12-300 =00 5.308 2887 4248 2974 234 ams ie02 285 2389
15-a:00 00 3881 2548 3185 1836 =1 2TBT 1684 2368 171
20-50 2000 G365 2446 2548 187 8av 2278 1568 i8d 1433
en Machining (1x df {*"The feedsfor this pohwidih {ae) have been d torough e
We= 250 260 Ves 176 \c= o=
(ae) {2} =30 HRC'ye kadar Taiom Ceigi 45-55 HRG B Titanums
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CUTTING TOOLS
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CEY /700 fﬁﬁ\\ ias H
01 5% SiFndirik iase elis Standart Malzeme
@% [ G4 © Lf1el \ p / Padius ~30° Boy <56HRc
f e

Kesme derinlijine bagl olarak hiz ve ilerleme, isleme yontemine, talas olusumuna ve kesme gliriiltiistine uygun olarak artirilabilir veya azaltilabilir Is pargasinin diizgin bir

sekilde tutuldugundan ve tutucunun sikica sabitlendiginden emin olun. Weldon tipi tutucu kullaniimasi dnerilir Trokoidal kesme yéntemini uygulamak igin ae (radyal kavrama)
0,1-0,2 x d1 arasinda ayarlanmalidir ve hem Ve (kesme hizi) hem de Vf (tabla ilerlemesi) %50 oraninda artirilabilir

v 7 mVEd22lzaVi5\gu042d-z0z2hz) 04 2dzdzzmz|V6dzz{2d0 Vl042dy-z0z2me Va2z(2d0 . | Gz TSPEmVe2T) nid 70
p-HmVRCVYYAT: Be22(VASVAHMVEIZZ2AOVRCVNSVRTVY  VRVCVUVSVHTH VRVIVSFVTVA e2HmesPanNe2r) m2fl AL bt o PTVMzlv2zVe2) mafl
oS g ot n ! - . . . ! - 1 -
Malzeme Grubu e
X= KULLANILABILIR

x Sertlestirilmis celikler (<= 55HRC)
o Karbonlu gelikler, Dokiim x Sertlestirilmis celikler (<= 56HRC )

Alagmii Gelikler (~30 HRe) x Aliminyum Alagimlan
o Alagimli gelikler, Takim celikleri,

On Sertlestirilmis celikler ( < =45HRC )

0 Paslanmaz gelik Grubu

o Titanyum Alagimlari

CUTTING TOOLS
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Tam Boy
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63
63
72
72
72
83
83
83
83
83
83
92
92
P2
92
P2
92
104
104
104

©) ) silindirik
Saft

12
Helis Boy

8
8
8
10
10
10
13
13
13
14
14
14
19
19
19
22
22
22
28
28
28
28
28
28
32
32
32
32
32
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Helis
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Standart
Boy

Saft

Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik

Malzeme
<56HRc

C/R

Kése Radius

RO,0
RO,5
R1,0
RO,0
RO,5
R1,0
RO,0
RO,5
R1,0
RO,0
RO,5
R1,0
RO,0
RO,5
R1,0
RO,0
RO,5
R1,0
RO,0
RO,5
R1,0
RO,0
RO,5
R1,0
RO,0
RO,5
R1,0
RO,0
RO,5
R1,0
RO,0
RO,5
R1,0
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®AICrN @Aglz Sayisi . Silindirik . %ﬁe Hggfm“ . Standart @ Malzeme
: IS Ve iy <56HRc
2:4 Saft Diz Boy
I 2 = inlootn
FEED = i jrvin.
TR M| e 2 5 R
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- Kesme derinligi durumuna gére devir ilerlemeyi e-psrmy'ondy&nlnmina, okon bolasa ve kesme sesine uygun sekilde arttwobilir veya azalkobilirsiniz.
o

. Is parcasmin uygun futulmosndan ve rurucunun rijit baglon

ndon emin olunuz. [Tutwcy olerak weldon tip kullanmamz tavsiye adilir]




; = i g Keskin Helis
TiSIN 'ﬁ."! Agiz Sayisi © ) Silindirik Kose g Standart Malzeme
74 Saﬂ Boy <56HRc
D1/h10 1 12 D2/h& z Saft o, 05 :
Cap Tam Boy Helis Boy Sap Capi v Kase Radius
1 50 3 4 4 Silindirik -
1,5 50 3 4 4 Silindirik -
o 50 <1 4 4 Silindirik -
2,5 50 B8 ) B Silindirik -
3 50 2 3 - Silindirik -
4 50 10 4 4 Silindirik -
5 50 13 5 4 =
& a7 14 & = Silindirik -
7 &3 19 8 E Silindirik -
8 &3 19 8 4 -
? 72 22 10 4 =
10 72 22 10 4 -
11 83 26 12 4 -
12 B3 246 12 = ndirik 5
13 832 24 14 4 Silindirik -
14 B3 28 14 4 Silindirik =
15 P2 32 16 4 Silindirik e
14 P2 32 16 4 Silindirik =
17 o2 32 18 4 Silindirik =
18 2 32 18 4 Silindirik .
1% 104 45 20 4 <
20 104 45 20 4 z
T e Diemir digt malzemeler Isiya Dayanikh Alagimlar, Sereleglinimis Geikier
Malzerme st IPhR ANImInyum Abagamian ik, Krom we TRanym {59 HRc lzeri}
s LEE) {=51%12), Bakir, Pring Alagimian
Cuting Speed Ve (mmamin) | 120 | 80 | 100 60 | 80 | 25 [ s0 | 50 | s0 | 40 100 80 20 70 200 40 30 20 30
Min. - Max. 230 170 160 100 120 80 120 &0 100 70 230 fo 20 100 400 250 &0 40 40 o
o | e | G et | G | s | G | couve | b | s v St [ — e e e e o o
resern | aprax | semax | way | e | e | e | oy | e | ey | ey ey [ e s it ; - — - v— e v
W = r & w = r - ™ ) " w " " = " = - w
Gap| mm | mm | fz | fz fz fz |tz | ||| fz z [ [ fz fz fz z fz =
23 30 08 0025 eles) o2z 0008 ogz2 DO0B [eT413 0008 [lel) Q008 Q025 Q008 o028 008 o040 005 0020 0008 20
[=2] L 0B 0033 Ome 0030 0014 feloiz] Ll 0022 aom felov- o0t 0034 Qo 034 o0% 0065 o7 00a% 0018 0040
o5 75 10 0040 0020 0040 Q020 o4 0020 0028 a0l @0ae Qo 0044 0p22 Q044 0022 0870 0036 0040 Q020 Q080
o8 80 1z 0068 Q02 0080 Qpad G080 no2a 0038 apr @038 o7 QOEE opzr QPES 0027 oes 0oz 0060 [:1:-1 apao
[=1] 120 15 oora 0030 ooas o030 feleriu] Lok 0060 ap2o apso o oo an3n felviy 0020 o0 0080 anro o030 oo
-] 180 20 0o8s | ooso | ooS0 0040 | 0080 | O040 | 0060 | QOG0 | G0S0 | 0030 ocan 00 anso Qo4 050 oo ooan 0040 aHo
oz 180 24 000 Dos0 090 anas axna Qs 00a0 noan ansn QO3 oo ans0 Q0a eleized 0160 eleih oo 0046 R0
o 0 B 0120 0050 on 0045 of0 070 Q080 | 0030 | 0080 | Q030 o0 0050 o0 e 0200 0080 w20 0050 @130
o6 240 3z 3z 0060 20 0080 030 | Q060 | Q000 | 0040 | 0090 | G040 0140 0080 opa0 OB 0220 0100 03 0080 50
o paie) ag QIEQ 0060 Q150 0080 0150 | Q06D | Q0D | 0040 000 | G040 @50 0070 50 eterii] 0240 ang Ll 0080 Q80
o0 0o 40 w0 QoA [l Q086 oK0 it ane 0060 ano Q0B oG 0070 oo aor 027 o el [+in] @80
%":,T aps 6D | pon {E{u aps b | 30 ?;:g aps 1x0 n}:{u aps bb \:En:D aps b u:z:D aps bl :,Z?;:é‘ aps 140 e ?rf:g s bl =i ?::g aps 4D :‘;‘;.5‘-:‘37 aps 10 i fror aps (40
Kesme derinligi durumuna gore devir ve ilerlemeyi operasyon yontemine, gikan talasa ve kesme sesine uygun sekilde artbrabilir veya azaltabilirsiniz.
. I pargasinin uygun tutuimasindan ve tutucunun rijit baglandigindan emin olunuz.
Ser€legliriimiy Celider Serlegliimiy Celikler Aiiminym Alagimlan Paslanmaz Geli Grubu Tikarryurn Alagai
{=® 55 HRC ) (> 58 HRC ) Taiya direngh Alasimlar
o o x s * * x

O= OPTIMUM SECIM X=KULLANILABILIR <*> ONERILMIYOR

Malzeme Grubu

o Karbonlu gelikler, Dokim, X Aldminyum Alasimiar

Alagiml celikler (~30 HRc)

o Alagimh gelikler, Takim gelikleri,
On Sertlestiriimis celikler

o Titanyum Alasimlar

x Titanyum Alasimlar

% Paslanmaz ¢elik Grubu

x Sertlegtirilmis gelikler ( 45 - 55 HRC )

< * > Sertlestiriimis gelikler (50 - 70 HRC )

By
Safety

CUTTING TOOLS




Silindirik Keskin E hieda Standart Malzeme

‘(ok z:1 Saft o = Boy i
D1/h10 n 12 D2/hé . s C/R

Cap Tam Boy Helis Boy Sap Capi g Ké&se Radius
3 50 12 3 1 Silindirik Keskin Kése
4 50 16 4 1 Silindirik Keskin Kdse
5 50 16 5 1 Silindirik Keskin Kése
b 57 22 & 1 Silindirik Keskin Kése
8 63 22 8 1 Silindirik Keskin Kése
10 72 25 10 1 Silindirik Keskin Kdse
12 83 30 12 1 Silindirik Keskin Kése

(N) Demir Dig1 Aliminyum Bakir :

Malzemeler Grubu Alagimlari Alasimlari ai Flaksiglan
Kesme Hizi \{c (m/dak) 300 220 500 500

(mm/min)

GCap mm ap mm  aemm Fz n Vi Fz n Vi Fz n Vi Fz n VF
@3 | 150 030 0030 31847 955 0030 23335 701 0030 53079 1592 = 0030 | 53079 & 1592
g4 2,00 0,40 . 0,040 23885 | 955 0,040 | 17516 701 0,040 39809 @ 1592 0,040 39809 1592
@5 2,50 0,50 | 0,050 19108 955 0,050 14013 701 0,050 31847 | 1592 0,050 31847 1592
6 3,00 0,60 : 0,060 15924 . 955 0,060 . 11677 . 701 0,060 26539 1592 0,060 26539 1592
a8 4,00 0,80 | 0,070 11943 | 836 0,070 8758 613 0,070 19904 | 1393 0,070 19904 | 1393
10 5,00 1,00 @ 0,080 9554 764 0,080 7006 561 0,080 15924 | 1274 0,080 15924 1274
@12 6,00 1,20 | 0,090 7962 77 0,090 5839 525 0,090 13270 1194 0,090 13270 1194

NOT : A Serisi Aluminyum ve Kompozit malzemeler igin uygundur.

Kesme Derinligi durumuna gére devir ve ilerlemeyi operasyon yéntemine, gikan talasa ve kesme sesine uygun gekilde arttirabilir veya azaltabilirsiniz.
I pargasinin uygun tutulmasindan ve tutucunun rijit baglandigindan emin olunuz.

Aliminyum Alagimlari

Balkir Alagimlar

Pring Alagimlar

Grafit

Pleksiglas

Kompozit

o

o

[

0

O= OPTIMUM SEGIM

Malzeme Grubu

o Aliminyum Alagimlar

o Bakir Alagimlan
o Pring Alagimlan

X= KULLANILABILIR

o Grafit
o Pleksiglas
o Kompozit

CUTTING TOO

LS




50-70 HRc¢ o
SERT FREZE SERISI

R,

SERT DUZ FREZE - STANDART SERI
(50-70 HRc)

=
£

» . .

SERT KOSE RADIUS FREZE - STANDART SERI

(50-70 HRc)

SERT DUZ FREZE - UZUN SERI (50-70 HRc)

SERT KOSE RADIUS FREZE - UZUN SERI (50-70 HRc)

SERT KURE FREZE - STANDART SERI
(50-70 HRc)

| —

SERT KURE FREZE - UZUN SERi (50-70 HRc)




ilindiri Kéese Helis Standart Malzeme
L ) e ﬁ @ Silindirik 5 g e
’ z4 L Pani o Ho i

D1/h10 n 12 D2/h6 x e . C/R
Cap Tam Boy Helis Boy Sap Cap: ? Kése Radius
3 50 8 3 4 Silindirik 0,10x45°
4 50 10 4 4 Silindirik 0,10x45°
5 50 13 5 4 Silindirik 0,15x45°
b 57 14 6 4 Silindirik 0,20x45°
8 &3 19 8 4 Silindirik 0,20x45°
10 F2 22 10 4 Silindirik 0,25x45°
12 83 26 12 4 Silindirik 0,25x45°
14 83 28 14 4 Silindirik 0,40x45°
16 @2 32 16 4 Silindirik 0,40x45°
18 92 32 18 4 Silindirik 0,50x45°
20 104 45 20 4 Silindirik 0,50x45°

Takim ve yilksek Sertlestirilmis Sertlestirilmis Sertlestirilmis Sertlestirilmis
Malzeme hiz gelikleri, 850-  Celikler Celikler Celikler Gelikler
1400 N/mm arasi (46 - 55 HRc) (56 - 60 HRc) (61 - 65 HRe) (66 - 70 HRc)
Kesme Hizi Vc (m/dak) 160 120 180 140 130 90 50
(mm/min) 240 180 220 - 180 - 160 - 120 - 80 -
Min. - Max.
2 5 Edge Channel Edge Channel Edge Channel Edge Channel Channel Edge Channel
Operasyon ma?x mapx Milling Milling Milling Milling Milling Milling Milling Milling Milling Milling Milling Milling
' ’ (A) (B) (A) (B) (A) (B) (A) (B) (B) (A) (B)
GCapmm | mm mm fz fz fz fz fz fz fz fz fz fz fz fz
23 30 06 0,024 0,012 : 0,020 = : 0,017 - 0,015 = 0,013 = 0,011 -
24 4.0 08 0033 0016 | 0040 - | 0037 - 0,034 - 0,030 - 0,026 -
a5 5.0 1.0 0,043 0,021 0,054 = 0,049 = 0,045 - 0,040 ] 0,035 =
26 6.0 1.2 0,054 0.026 0067 = 0,061 & 0,056 b 0,050 = 0,043 =
@8 8,0 16 0,070 0,030 0,090 = 0,080 = 0,070 = 0,060 = 0,060 =
@10 10,0 20 0,090 0,040 0110 |100 - - 0 0,090 5 0,080 N 0,070 =
@12 12,0 24 0,100 0,050 0,120 | 110 ,1G0- | -D 0,090 S 0,080 5
@14 14,0 2.8 0,120 0,050 0,130 [120 ,1%0- 100 [ -00 -0 0,080 o
@16 16,0 3.2 0,130 0,060
18,0 3,6 0,150 0,060
20,0 4,0 0,160 0070
ting dap= ge= Sezs D |aps1xD gezs D |aps1xD gezs D | aps1xD|2eS 0.2x0 aps 1xD Sezs D aps= 1xD aes0.2xD | o 4yp
Depth | 1.0xD | 0.2xD |92 e -2X ps X = ap< 1.0xD b= 2 = ap< 1.0xD | =
aps aps aps aps
Kesme Derinligi durumuna gore devir ve ilerlemeyi operasyon yéntemine, gikan talasa ve kesme sesine uygun sekilde arttirabilir veya azaltabilirsiniz.
Is parcasinin uygun tutulmasindan ve tutucunun rijit baglandigindan emin olunuz.
Karbonly Celik, Alagimh Celik, Dikirn  Takil) Caliji, On Sertieghivilmis Celi Sll‘ﬂlgﬂnhnl.'gﬂldr Sertlestirimig Celikler Sertlestirilmig Cellkler Sertlestirimis Celikler Serlesgtirimis Celikler

(<30 HR

<= =

(45 HRG ye kadar) (46 - 55 HRc ye kadar) (56 - 60 HRc ye kadar) {61 - 65 HRc ye kadar)

= o B a

0= OPTIMUM SEGIM X=KULLANILABILIR

Malzeme Grubu
o Sertlestirilmis Celikler (56-60 HRc)

o Sertlestiriimis Celikler (61-65 HRc)
o Sertlestiriimis Celikler (66-70 HRc)

<*> ONERILMIYOR

% Sertlestiriimis Celikler ( 45-55HRC )

x Sertlestirilmis Celikler (up to 45 HRc)

% Takim Celigi, On Sertlestirimis Celik ve Sert Celikler (< =45 HRC)
<*> Karbonlu Celik, Alagimli Celik, Dékim { < 30 HRC )

CUTTING TOOLS




@ Agiz Sayisi @) Kose Helis Standart Malzeme
¢ JBlue 7:4 Saft Radius ~30 Boy 50-70 HRe
Silindirik
D1/h10 I 12 D2/h6 . Saft C/R
. e
Cap Tam Boy Helis Boy Sap Cap: y Kése Radius
a3 50 8 3 4 Silindirik RO,5
3 50 8 3 4 Silindirik R1,0
4 50 10 4 4 Silindirik RO,5
4 50 10 4 4 Silindirik R1,0
5 50 13 5 4 Silindirik RO,5
5 50 13 5 4 Silindirik R1,0
b 57 14 6 4 Silindirik RO,5
6 57 14 6 4 Silindirik R1,0
8 63 19 8 4 Silindirik RO,5
8 63 19 8 4 Silindirik R1,0
10 72 22 10 4 Silindirik RO,5
10 72 22 10 4 Silindirik R1,0
12 83 26 12 4 Silindirik RO,5
12 83 26 12 4 Silindirik R1,0
Kanal tipi isleme genigligi (Ae = D1) ve tablodaki isleme derinligi (ap) igin Tavsiye edilen kesme sartlar
komple karbir 4 agizli serisi igin HARDCUT BLUE kaplama ile
O=0PTIMUN -~ i
Mal Gruby Alagimsiz Celikler = 850 L Sertlegtirilimis Celikler, Hardened steals Sertlegtiriimig Celikler Sertlestirimis Celikler
aizeme G Nimm? 35-45 HRe 35-45 HRc 55-70 HRc
o1 | em | rewm | Foed | | reM | Foed | mem | Foed RPM | Fosd RPM | Fosd | ;
revimin | moimin | MM | 8P| oiin | metmin | 200 L revimin | mmimin fzmm Dy rewimin mmmin fzmm i AL revimin | mmimin | ©MM ap.m.
@3 | o 13500) 4104 | 0,076 | 0,060 | 12.000 2880 | 0,060 0,060 10.800| 2.592 0,060 0,024 8.500 2.040 0,060 0,050 7.500 | 600 | 0,020 0,035
@3 1, |13.500| 4.104 | 0,076 | 0,060 | 12.000 2.880 | 0,060 0,060 10,800 2.592 0,060 0,024 B.500 2.040 0,060 0,050 7.500 | 600 | 0,020 0,035
@4 | 0 10.000| 4320 | 0,108 | 0,120 | 9.000 3.600 | 0,100 0,120 8.000 | 2.560 0,080 0.040 6.500 2.080 0,080 0,080 5500 | 704 | 0,032 0,06
@4 1. 10000, 3.840 | 0,108 0240 | 9.000 3.380 | 0,100 0.240 8.000 | 2.560 0,080 0,080 6.500 2.080 0,080 0.180 5500 | 704 | 0,032 0.12
@5 | o | 8000 3840 | 0120 | 0,120 | 7.000 3360 | 0,120 0,120 6500 | 2.600 0,100 0,040 5.000 2.000 0.100 0,080 4500 | 720 | 0.040 0,08
@5 1. | 8000 | 4160 | 0,120 | 0240 | 7.000 | 3840 | 0,120 0.240 6.500 | 2.600 0,100 0,080 5.000 2.000 0,100 0180 | 4500 | 720 | 0040 0,12
@6 o 6500 | 4.160 | 0,160 | 0,120 | 6.000  3.840 | 0,120 0,120 5.500 | 2.640 0,120 0,040 4500 2.160 0,120 0,000 4000 | 768 | 0,048 0,08
@6 1, | 6500 | 4.400 | 0,160 | 0,240 | 6.000 | 3.800 | 0,120 0,240 5.500 | 2.640 0,120 0,080 4.500 2.160 0,120 0180 | 4000 | 768 | 0,048 0,12
@8 o 5000 | 4400 | 0220 | 0120 | 4500 | 3600 | 0,160 0,120 4.000 | 2.560 0,160 0,040 3.500 2.240 0,160 0,000 3000 | 768 | 0,064 0,06
@8 1, | 500D | 4.480 | 0,220 | 0,240 | 4.500 | 3600 | 0,160 0,240 4.000 | 2.660 0,180 0,080 3.500 2.240 0,160 0,180 3000 | 768 | 0,084 0,12
@10 | o |4.000 | 4480 | 0,280 | 0,120 | 3.500 | 3.640 | 0,200 0,120 3.500 | 2800 | 0,200 0,040 2.500 2.000 0,200 0,080 2500 | BOO | 0,080 0,06
@10 | 1. | 4000 | 4480 | 0,280 | 0,240 | 3.500 | 3.640 | 0,200 0,240 3500 | 2800 | 0,200 0,080 2.500 2.000 0,200 0,180 2500 | BOO | 0,080 0,12
@12 o 3500 | 4.480 | 0,320 ' 0,120 | 3.000 | 3.640 | 0,320 0,120 2000 | 2.640 0,220 0,040 2.000 1.760 0,220 0,090 2000 | 738 | 0082 0,06
@12 1. | 3500 | 4480 | 0,320 | 0,240 | 3.000 3640 | 0,320 0,240 3000 | 2640 0,220 0,080 2.000 1.760 0,220 0,180 2000 | 736 | 0,092 0,12
Kesme Derinligi durumuna gére devir ve ilerlemeyi operasyon yéntemine, ¢ikan talaga ve kesme sesine uygun sekilde arttirabilir veya azaltabilirsiniz.
Is pargasinin uygun tutulmasindan ve tutucunun rijit baglandigindan emin olunuz.
K Gl e ol D e e e [—— i
X o a [ x <ta

0= OPTIMUM SEGIM X= KULLANILABILIR <*> ONERILMIYOR

Malzeme Grubu o Sertlegtiriimis gelikler { 45 - 55 HRC )
o Sertlestiriimig ¢elikler { 55 - 70 HRC )
< * = Titanyum alagimiar
x Paslanmaz gelik Grubu

x Karbonlu gelikler, Dékim,

Alagimsiz gelikler < 850 N/fmm *

o Alagiml ¢elikler, Takim celikleri,

On sertlestiriimis celikler < 35 HRC (1200 N/mm) ?
o Sertlestirilmis gelikler { 35-45 HRC )

CUTTING TOOLS



Agiz Sayisi Silindirik Kose Helis Diiz Uzun Malzeme
D1/h10 n 12 D2/h6 E soft _CR
Cap Tam Boy Helis Boy Sap Capi ' Kése Radius
3 100 15 3 4 Silindirik 0,10x45°
4 100 20 4 4 Silindirik 0,10x45°
5 100 25 5 4 Silindirik 0,15x45°
6 100 30 6 4 Silindirik 0,20x45°
8 100 40 8 4 Silindirik 0,20x45°
10 100 45 10 4 Silindirik 0,25x45°
12 100 50 12 4 Silindirik 0,25x45°
Sertlestiriimis Sertlestirilmis Sertlestirilmis Sertlestirilmis Sertlestirilmis
Malzeme hiz gelikleri Celikler Celikler - Gelikler Celikler Celikler
850-1400 N/mm? (45 HRc ye kadar) (45 - 55 HRc)) (56 - 60 HRc ) (61-60 HRc ) (66 -70 HRc )
Kesme Hizi Ve (m/dak) 160 120 180 140 130 a0 50
(mm/min) 240 180 220 - 180 - 160 - 120 - 80
Min. - Maks.
B Edge Channel Edge Channel Edge Chann Edge Chsnn Edge Channel Edge Chagn
Milling ' Milling = Milling Milling Milling | ... Milling i Milling Milling Milling e
max. max. Millin Millin Millin
A | B A (8) @ | el A Bl A ) (I
(B) (B) (B)
Capmm mm mm fz fz fz fz fz fz fz fz fz fz fz fz
o3 3,0 06 0,024 0012 0020 | - 0017 - 0,015 - 0,013 - 0011 | -
o4 4,0 0,8 0033 0016 | 0040 - 0,037 - 0,034 - 0,030 - 0,026 -
@5 5,0 1,0 | 0043 0021 | 0054 - 0,049 - 0,045 - 0,040 - 0,035 -
o6 6,0 12 | 0054 | 0026 @ 00867 - 0,061 - 0,056 - 0,050 - 0,043 -
o8 8,0 16 | 0070 | 0030 0,090 - 0,080 - 0,070 - 0,060 - 0,060 -
@10 10,0 2,0 0090 = 0,040 0,110 100 - - 0 0,090 - 0,080 - 0070 -
@12 12,0 24 0,100 | 0,050 0,120 110 ,160- -0 0,090 - 0,080 -
@14 14,0 28 0,120 | 0050 0,130 120 ,1t0- 100 | -00 -0 0,080 -
@16 16,0 32 0,130 | 0,060 0,150 /130 ,120- 110 €90 -0 0
18,0 36 0,150 | 0,060 0,160 150 ,140- ,120 400 - O- 0
200 4,0 0,160 | 0070 0,180 170 ,150-,130 |, Ha@ -0O- 0
Talag aps aes aes | aes | | aes< | aes02xD | aes | ae<0.2xD |
derintigi | 1.0x0 | 020 | 020 | PP | o200 a5t 02 |2 POl aqoo |P=0| oop L e

Kesme Derinligi durumuna gore devir ve ilerlemeyi operasyon yontemine, gikan talasa ve kesme sesine uygun sekilde arttirabilir veya azaltabilirsiniz.
Is pargasinin uygun tutulmasindan ve tutucunun rijit baglandigindan emin olunuz.

Karbonlu Gelik, Alagimh Gelik, 12 Cellit, O?I?emesﬂmn'is Serlestiriimis Gelikler Serestirilmis Celikler Serlestirilmiz Celikler Serdestiriimis Gelikler Serlestirimig Gelikler
Dakim (<30 HRC) (<= fsl HRG ) {45 HRc ye kadar) (46-55 HRc) ISB-BCI HRe) {61-65 HRc) {66-70 HRc)
0= OPTIMUM SEGIM X= KULLANILABILIR <*> ONERILMIYOR
Malzeme Grubu o Sertlestiriimig Celikler (45-55 HRc) By
<* > Karbonlu Celik, Alasimli Celik, o] Serﬂeﬁtll’l‘m@ Ge”lﬂel’ (56-60 HRc)
Dok (<30 HFE’C} i o Sertlestirilmis Celikler (61-65 HRc) are
x Takim Geligi, On Sertlestirilmis Gelik ve o Sertlestirilmig Celikler (86-70 HRc) CUTTING TOOLS

Sert. Gelikler (< =45HRC )
x Sertlestiriimis Gelikler (45 HRc ye kadar)




Blue ﬁ
Z:4

D1/h10
Cap

Q@ O U AR W W

==}

10
10

12
12

n

Tam Boy

100
100
100
100
100
100
100
100
100
100
100
100
100
100

Silindirik
Saft

12

Helis Boy

8
8
10
10
13
13
14
14
19
19
22
22
26
26

Kase
Radius

0D O« O IOy [ | b | [LOJCO

[sa]

10
10
12
12

D2/h6
Sap Capi

Helis
~30°

N

b A b b b b B B B B B b B

Uzun

Seri

Saft
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik

Silindirik
Silindirik

Silindirik
Silindirik
Silindirik
Silindirik

Silindirik

Kalipgi frezeleme (x) metodu gin Tavsiye edilen kesme sartlar komple karbir 4 agizli kose radiuslu uzun freze, HARDCUT BLUE kaplamali

Kése Radius

Malzeme
50-70 HRc

0,5
1,0
0,5
1,0
0,5
1,0
0,5
1,0
0,5
1,0
0,5
1,0
0,5
1,0

Tabom: Gl <1200 Wimimt bai gl gl pabk <0E00 W e Er-Nl Alagimiar <200 M fmm, Altminyum alagimiar <500 Nimm

i = 300400 mimin Wi = ZB0-370 mimin Vo = 440600 mimin Wi = 400-500 mimin Wiz = 400-500 mimin Wi = BO0-1200 minin Vo = 1000-3000 mimin
fz VIZ4 | Ve fz no|ViZ4 fz ViZ4 | Ve no ViiZ4 Tz n | ViZ4 fz n o |ViiZ4 fz n | ViZa | Ve fz VHZ4 | Ve WiiZa
0.040 260 | 0,040 30000 | 4800 0040 £000 100 1000 | 1800 0040 | %00 BOOO 0040 |4800 800 0,040 (80000 | 12800 | 800 (0,050 | | 18000 1000 | QOS50 0
0,040 500 370 | 0,040 40000 | G400 0,040 4400 | 150 WO 2600 0040 | 6800 10200 0040 500 BEOD 0,040 96000 | 15400 | 1200 | 0,050 6000 | 3000 | 0050 64000
D045 4400 | 2860 | 0,045 W00 4000 0045 1400 100 VRO 1400 0045 | 300 B400 0045 | 2000 5800 0,045 60000 | 10800 | 800 |0,055 | . 14000 1000 | D055 18000
0045 00 470 |0,045 300 5400 0045 1800 150 00 20 0045 | 4600 BEDO 0045 | 40000 0045 7 000 | 13000 | 1200 | 0,055 | B80 2000 3000 | DOSS 2600
0,050 DO 260 | 0050 W0 3600 0050 | 1 000 100 080 1200 0050 | B0 5600 0050 |00 20 0,050 48000 | 9600 | 800 |0060 1.600 209 1000 | Q060 | B400
0050 ] 370 | 0,050 |24.000 | 4300 o050 3400 150 080 ZDDD 0050 | 300 670 0050 |30 £400 0050 700 11400 | 1200 |0060 | B0 18400 3000 | 0,060 46000
00585 400 | 280 |0,055 [0 3200 0055 2600 | 100 w0 1000 0,055 | 24000 260 0,055 | 200 0055 40000 | 8800 | 800 |0065 | 880 f1po0 | 1000 |0O6S HODD
0055 i} a70 | 0,055 20000 | 4400 0055 1000 150 RO {A00 0,055 | Moo 040 0,055 po0 5800 0,055 48000 | 10800 | 1200 {0,085 | &40 13600 000 | 0065 2400
0,085 200 | 260 |0,065 | 1900 | 3000 0065 o 480 100 Mo 1000 0,065 | W0 aeo0 0,065 | 10 2P0 0,065 [30000 | 7800 | 800 |00T5| Mo 8600 1000 | 0075 12000
0065 DO 370 | 0,085 WO 400D 0065 300 150 b0 1B00 0,085 | 24000 G200 0,065 | 20000 290 00E5 36000 | 9400 | 1200 (0075 | 480 14400 3000 | 0075 38000
ngrn oo 260 | 0070 \ma 2600 ng7n 000 100 WO 300 0070| Wae (4000 0,070 | %00 0070 (24000 | G600 | 800 |0080 | @60 200 1000 | G0E0 D00
[enl) 000 370 | 0070 | Wor 3400 Q70 Lo 4Q0 150 RO {400 0070 WL | 5400 Q070 | W00 4400 0070 2000 @000 1200 | 0080 | 080 HE 3000 | 0080 1000
0,080 on 280 |0080 ofo A 0,080 100 100 a0 400 0,080 3800 00480 | 1000 0080 20000 | G400 | 800 | 0090 2800 GOF 1000 | 0,080 600
0,080 3400 | 370 |0,080 | W0 3200 0,080 000 20 150 40 1200 0,080 | W0 230 0,080 | 000 190 008D 24000 | 7600 | 1200 | 0,090 1400 | 3000 | 0,080 a0
0,080 280 |00%0 580 2000 2,090 600 100 20 0 0090 00 200 0090 080 3000 0080 W0 (5400 800 | 0,100 . 3400 1000 | 0,100 8000
9,080 370|008 Ra T 0,080 BOO 150 A 1040 0080 0 0090 | WA 3600 0050 | W0 B4ga | 1200 | 0100 ©EDO | 3000 | 0,100 1300

SRERnITEE | nenhrmens [USSmESUUUSERESTT e
wva Sort Colikler <1200 Mimm? wa Sert Calikler <1800 =500 Kimm
X X | o | o X

Kesme Derinligi durumuna gdre devir ve ilerlemeyi operasyon yontemine, gikan talasa ve kesme sesine uygun sekilde arttirabilir veya azaltabilirsiniz.
Is pargasinin uygun tutulmasindan ve tutucunun rijit baglandigindan emin olunuz.
150 boy ve lizeri takimlarda devri %25, ilerlemeyi ve talag miktarini %50 dusiraniiz.

Tilinyum Alisgimlan
Heat-Resistant Alays.

Malzeme Grubu

x Cr - Ni Alagimlan <900 N/mm
% GG Ddkiim Demir <240 HB <900 N/mm?

x Titanyum Alagimlar Isiya Dayanikli Alagimlar

% Takim Gelik, 6n sertlestirimis celik, ve sertlegtirimis gelik <1200 N/mm?
x Takim Celik, 6n sertlestirimis celik, ve sertlestirimis gelik <1600 N/mm?

0= OPTIMUM SEGIM

X= KULLANILABILIR

o Sertlestiriimis Celikler 45-55 HRC
o Sertlestirilmis Celikler 56-70 HRC

<*> ONERILMIYOR

By
Safety

CUTTING TOOLS




Agiz Sayisi Silindirik e Helis Uzun Malzeme
Blue Radius ~30° Seri
74 Saft erl 50-70 HRc
D1/h10 n 12 D2/hé6 b4 Saft C/R
Cap Tam Boy Helis Boy Sap Cap: g Kose Radius
3 100 8 3 4 Silindirik 0,5
3 100 8 J 4 Silindirik 1,0
4 100 10 4 4 Silindirik 05
4 100 10 4 4 Silindirik 1,0
5 100 13 5 4 Silindirik 0,5
5 100 13 5 4 Silindirik 1,0
é 100 14 6 4 Silindirik 0,5
6 100 14 é 4 Silindirik 1,0
8 100 19 8 4 Silindirik 0,5
8 100 19 8 4 Silindirik 1,0
10 100 22 10 4 Silindirik 0.5
10 100 22 10 4 Silindirik 1,0
12 100 26 12 4 Silindirik 0,5
12 100 26 12 4 Silindirik 1,0
ae<0,05 x d1 ap<0,02 x d1
Kalipgi frezeleme (x) metodu ile igin Tavsiye edilen kesme sartlar komple karbiir 4 agizl kése radiuslu uzun freze, HARDCUT BLUE kaplamall
o Cor-Nl Alagimlar =500 N imm, taryum sl agen s S Hmm Doan@iere: <2 Alominyum alagimiar <600 Nimm
i = 300400 mimin Vo= 280-370 mimi 2 3 i e = 440-600 rimn Vo = 400500 mimin o= 400-800 mimin Vo = 8001200 mimin ‘e = 1000-3000 mémin
D1 | Ve fz n |ViiZ4| Vo fz n (ViiZ4| Vo fz n |VHZ4| Vo fz n |ViZ4| Vc fz n ViZ4 | Ve fz n |ViiZ4| Ve fz n ViiZ4 | Ve fz n ViiZ4 | Ve fz n ViZ4
1.3 300 | 0040 02O 290 260 | 0040 30000 4800 | 220 | Q040 |30 2000 100 |0,040 1000 | 1600 | 440 0040 |400 3000 400 | 0040 |40 GBOO 700 |0,040 50.000 | 12800 | 800 | 0,050 | .60 13000 1000 | 0,050 | 10 2000
400 | 0040 880 8300 370 | 0,040 (40000 | G400 | 260 | 0040 3000 2400 150 | 0,040 WO 2600 €00 0040 o0 J0200 500 | 0040 (SN0 8600 900 | 0040 98000 15400 | 1200 0,050 |BB00 Z6000 3000 | 0,050 | 320000 | 84000
4 300 | 0045 | 24000 | 4400 | 260 | 0045 200 £000 220 | 0045 | 100 3400 100 |0.045 0d0 1400 440 | 0045 | MO0 B40D 400 | 0045 |F00 5800 700 | 0045 |60.000 | 10800 | BOD | 0.055 | .40 14000 1000 | 0.055 | 80000 | 18000
400 | 0045 B8O 5300 370 | 0045 A0 5400 280 |05 | 200 3800 150 | 0045 | O 230 600 | 0045 | %00 BS00 S00 | 0045 (40000 | 7200 | 900 |0045 2 000 | 13000 | 1200 | 0,055 | 000 2000 3000 | 0055 4z 0000 2800
5 00 0050 |080 4200 280 |0,050 W 3600 220 | 0050 | MeO 3000 100 | 0,050 000 200 440 0050 00 5600 400 | 0050 |00 200 TO0 |0050 48000 9600 | 800 | 0060 1600 200 1000 | 0,060 | 080 15400
400 | 0050 8O0 500D 370 | 0,050 24000 4800 | 260 | 0050 | WO 3400 150 | 0,050 .00 2000 600 0050 | Moo &30 500 | 0050|300 G400 900 | 0050 FR00 11400 1200 | 0,060 | @80 18400 3000 | 0,060 | 190.000 | 46000
6 300 | 0055 | d6a 2400 280 | 0055 | W00 3200 220 | 0055 | W00 2800 100 | 0055 (060 1000 440 | 0055 | 24000 280 400 | 0055 |00 4600 700 | 0055 40.000 | 8800 | BOD | 0,065 | 400 11000 1000 | 0.065 | 880 14000
400 | 0055 2800 4300 370 | 0,055 20000 | 4400 | 260 | 0055 | W00 3000 150 | 0,055 |odo 800 600 | 0055 | w0 00 S00 | 0055 y&or 5800 900 | 0055 48000 10600 | 1200 | 0,065 | 040 15600 3000 | 0,065 | 160.000 2800
8 Moy 0065 0% 3200 260 | 0,065 | 1000 3000 | 220 | 0065 |od0 40D 100 | 0065 .60 1000 440 | 0065 | WO 4800 400 | 0065 | ¥MDO 230 700 | 0065 0000 TEOO | 800 | 0075 | WO 600 1000 | 0,075 40000 | 12000
400 | 0065 080 4000 370 | 0085 100 4000 260 | 0065 | 1000 BROD 150 | 0.065 060 600 600 0065 | 24000 | 6200 | 500 0065 20000 260 800 | 0065 36000 9400 | 1200 | 0075 | 480 4400 3000 | 0,075 120000 | 36000
10 300 | 0070 D80 3p00 280 | 0070 0RO 2500 220 | 0OTO 000 000 100 | D070 |0 00 440 Q070 W00 4000 400 | 0070 | W00 3800 TOO | 0070 24000 | G600 | BOD | O0BD | @0 g200 1000 | 0,080 | B30 13000
"a00 | 0070 (900 4000 | 370 | 0070 W00 A400 | 260 | DOTO |dho 460 150 | 0070\ M0 {400 | 600 | 0070| W0 (5400 | 500 | 0070 | %0 4400 | 900 | 0070 200 5000 | 1200 | 0,080 | 080 &0p 3000 | 0080 | BG0 30000
o qDD 0080 A 2600 280 | 0080 ofo 40 220 | 0080 [pBC 2000 100 | 0,080 080 00 440 0080 | WO 3800 400 | 0080 | 1000 | 3400 | 700 | 0,080 |20000 | 6400 BOD | 0,090 2800 GOG 1000 | 0,090 7.@00 W00
400 | 0080 | 1000 | 3400 | 370 0080 | WG 3200 260 | 0080 (b0 20D 150 | 0,080 060 1200 600 | O0B0 | Mo 32X 500 | 0080 | o 130 900 | 0080 24000 TEOD | 1200 0080 | 860 #1400 3000 | 0,090 | 80000 G000
& 300 0090 Do 200 260 | D090 |s80 2000 220 | 0090 sho 1600 100 | 0,090 (B0 O 440 | 0050 |09 200 400 | 0050 oho 3000 700 |0090 |0 5400 BOD | 0100 nd0 5400 1000 | 0,100 20000 | 000
400 | 0090 pdb 890 370 | 0080 600 T 260 | 0090 200 1800 150 | 0,090 B0 1040 600 0090 | WMo 100 300 | 0090 | W0 3600 900 |0090 WO 6400 1200 | 0,100 24000 | 9600 | 3000 | 0,100| =000 4000
. Kesme Derinlidi durumuna gére devir ve ilerlemeyi operasyon yontemine, gikan talaga ve kesme sesine uygun sekilde arttirabilir veya azaltabilirsiniz
. Is pargasinin uygun tutulmasindan ve tutucunun rijit baglandigindan emin olunuz.
. 150 boy ve Uzeri takimlarda devri %25, llerlemeyi ve talas miktanni %50 dusiriniz.
e | e ||
wa Sart Caliklar <1200 Nmm* ve Sert Calikler <1600 Nimm? <300 Mimm Heat-Resistant Alloys

X

X

X

Malzeme Grubu

x Cr - Ni Alagimlar <800 N/mm
x GG Dékiim Demir <240 HB <900 N/mm?

% Titanyum Alagimlari Isiya Dayanikl Alagimlar

X= KULLANILABILIR

<*> ONERILMIYOR

o Sertlestiriimis Celikler 45-55 HRC
o Sertlestiriimis Celikler 56-70 HRC

% Takim Celik, &n sertlestirilmis gelik, ve sertlestirilmis gelik <1200 N/mm?
x Takim Gelik, 6n sertlestirilmis gelik, ve sertlegtiriimis gelik <1600 N/mm?

CUTTING TOOLS




1 "
Adiz Sa Silindirik Kire i Helis Standart °3£

Malzeme

50-70 HRc

D1/h10 n 12 D2/h6 x Saft C/R
Cap Tam Bay Helis Boy Sap Capi : K&se Radius
3 50 8 3 2 Silindirik R1,5
4 50 10 4 2 Silindirik R2,0
5 50 13 %) 2 Silindirik R2,5
) 57 14 é 2 Silindirik R3,0
8 63 19 8 2 Silindirik R4,0
10 72 22 10 2 Silindirik R5,0
12 83 26 12 2 Silindirik R6,0
Serisi Frezeler icin Yiiksek Hizll Kesim Degerleri
Malzeme
Titanyum Alasimlari Sertlestiriimis Celikler Sertlestiriimis Celikler ~ Paslanmaz Celikler
Kiire Takim igin Radius &lglisii (45~55 HRc) (55~70 HRc) (900 N/mm) ye kadar
RPM feed RPM feed RPM feed RPM feed RPM feed
(revimin)  (mm/min) (rev/min) (mm/min) (revimin) (mm/min) (rev/min)| (mm/min) (rev/min)|  (mm/min)
R=1 43.000 3.400 32.000 2.600 25.000 2.000 11000 900 48.000 4.000
R=2 32.000 2.800 24.000 2.200 18.000 1.700 8.000 700 36.000 3.200
R=3 21.000 2.300 16.000 1.700 12.000 1.300 5.000 500 24.000 2.600
R=4 16.000 2.100 12.000 1.600 9.000 1.200 4.000 500 18.000 2.300
R=5 13.000 1.800 9.000 1.500 7.000 1.000 3.000 400 15.000 2.000
R=6 11000 1.700 8.000 1.300 6.000 1.000 3.000 400 12.000 1.900
ae 0,5 x @d1
ap 0,2 x @d1

Kesme Derinligi durumuna gére devir ve ilerlemeyi operasyon yéntemine, cikan talasa ve kesme sesine uygun sekilde arttirabilir veya azaltabilirsiniz.
Is pargasinin uygun tutulmasindan ve tutucunun rijit baglandidindan emin olunuz.

Karbonlu Celik, Alagimh Gelik, Dokim
<B50 Nimm?

Galik ve Sert Gelikler
<35 HRC (1200 Nimm)

Takim Geligi On Sertiestiilmis Gelik

=

o

Sertlestirimis Gelik

(55-70 HRC)

Titanyum Alagimlar
Isiya direncli Alagimlar

0= OPTIMUM SECIM
Malzeme gruyu ¢

X= KULLANILABILIR

o Sertleslirilmig gelikler (35-45 HRC)

o Sertlestiriimig gelikler (45-55 HRC)

o Alagimli celikler, Takim gelikleri,

On Sertlestiriimig gelikler <35 HRC (1200 N/mm?)

<*> ONERILMI
o Sertlestirilmig gelikler (55-70 HRC)
o Paslanmaz Gelik Grubu
o Titanyum Alagimlar, Isiya direngli alagimlar
<* > Karbon Celik, Alagim Celik, Dokiim <850 N/mm?

CUTTING TOOLS




@ Blue A§|z Suy|s| @ Silindirik Kiire
72 Saft

N Helis Uzun
h ~30° Boy
D1/h10 n 12 D2/h6 C/R
Tanimlama Kodu dop T Boy Helis Boy Sap Capi z Saft Kése ‘udius
CA3516-0300-100 3 100 8 3 2 Silindirik R1,5
CA3516-0400-100 4 100 10 4 2 Silindirik R2,0
CA3516-0500-100 5 100 13 5 2 Silindirik R2,5
CA3516-0600-100 é 100 14 6 2 Silindirik R3,0
CA3516-0800-100 8 100 19 8 2 Silindirik R4,0
CA3516-1000-100 10 100 22 10 2 Silindirik R5,0
CA3516-1200-100 12 100 26 12 2 Silindirik R6,0
3516 Serisi Frezeler icin Yuksek Hizh Kesim Degerleri
Material
Paslanmaz Celikler
Kire Takim igin Radius élglsu LI (900 N/mm?) ye kadar
RPM | feed RPM | feed RPM feed RPM feed RPM feed
(rev}min)z (mm /min) (rev]min}i (mm/min) (rev/min) (mm/min) [(rev/min) (mm/min) (rev/min) (mm/min)
R=1 43.000 3.400 32.000 | 2600 25.000 2.000 11.000 900 48.000 4000
R=2 32,000 | 2900 24000 | 2200 18.000 1700 8.000 700 36.000 3.200
R=3 21,000 [ 2.300 16.000 1.700 12.000 1300 5.000 500 24.000 2600
R=4 16.000 2100 12.000 1.600 9.000 1200 4,000 500 18.000 2300
R=5 13.000 l 1.800 9000 1500 7.000 1.000 3.000 400 15000 2.000
R=6 1000 | 1700 8000 1.300 6.000 1000 3.000 400 12.000 1900
ae 0,5 x Odi
ap 0.2 x @di

. Kesme Derinligi durumuna gére devir ve ilerlemeyi operasyon yontemine, cikan talasa ve kesme sesine uygun sekilde arthrabilir veya azaltabilirsiniz.
. Is parcasinin uygun tutulmasindan ve tutucunun rijit baglandigindan emin olunuz.
* 150 boy ve iizeri takimlarda devri %25, ilerlemeyi ve talas miktarini %50 disiriiniiz.

O= OPTIMUM SECIM X= KULLANILABILIR

Material Group

< * >Karbon Celik, Alasim Celik, Dékiim <850 N/mm?
o Takim Celikleri, On Sertlestirilmis Celik,
ve Sertlestirilmis Celikler <35 HRC (1200 N/mm?2)

o Sertlestirilmis Celikler (35-45 HRC)

<*> ONERILMIYOR

o Sertlestirilmis Celikler (45-55 HRC)
o Sertlestirilmis Celikler (55-70 HRC)
o Paslanmaz Celik Grubu
o Titanyum Alasimlar, Isiya Dayanikl Alagimlar

CUTTING TOOLS




ALUMINYUM FREZE
SERISI

ALUMINYUM DUZ - UZUN SERI

‘i LT ai i o N ALUMINYUM KURE - STANDART SERi
- A = ol |

| YUKSEK PERFORMANS ALUMINYUM - CHATTER
| FREE SERI




Kaplama
Yok

D1/h10
Cap

oL ) AgzSays ( © ) Silindirik
Z:3 Saft

n
Tam Boy

57
57
57
57
63
72
83
83
92
92
104
57
57
57
57
63
72
83
83
92
92
104
57
57
57
57
63
2
83
83
92
92
104

12
Helis Boy

8
10
13
14
19
22
26
26
32
32
38
8
10
13
14
19
22
26
26
32
32
38
8
10
13
14
19
22
26
26
32
32
38

45°
Pahh

D2/h6
Sap Capi

w o o O~ O

(=]

\
\
\
Y

Helis
i

N

W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W

Standart
Size

Saft
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik

,,312 Malzeme
Aliminyum

Kése Radius

0,10X45°
0,20X45°
0,20X45°
0,20X45°
0,20X45°
0,20X45°
0,20X45°
0,20X45°
0,20X45°
0,20X45°
0,20X45°
RO.5
RO.5
RO.5
RO.5
RO.5
RO.5
RO.5
RO.5
RO.5
RO.5
RO.5
R1
R1
R1
R1
R1
R1
R1
R1
R1
R1
R1

CUTTING TOOLS



Kaplama
Yok

Agiz Sayisi
3

© ) silindirik vags
45
Saft Pahli

E I_'!eliso Standart "3-'@ Malzeme
43 Size Aliminyum

Malzeme Aliminyum (Si <%10) Aliminyum (Si >%10)
Kesme Hizi Ve (mm/min) 700 300
o Edge Channel Edge Channel
PErasyon ap max. | ae max. Milling Milling Milling Milling
(A) (3) (A) (B)
RPM RPM RPM RPM
Cap mm | _mm_ mm _ Ey[rrlin_ | Fe?d__ rew_'min | e !_revf_mii__ _F_ee.d_. rev,_fmin FiEE
@3 30 1,5 74310 | 6688 74.310 5350 31.847 2203 | 31847 1815
4 4,0 20 55.732 6688 55.732 5350 23.885 2293 23.885 1863
@5 5,0 25 44586 =~ 6688 | 44.586 5350 ' 19108 2293 19108 1834
@6 6,0 30 | 37866 6688 37.866 | 5350 | 15.924 2293 | 15924 1815
@8 8,0 40 | 27866 @ 6688 27866 | 5350 | 11.943 2293 | 11943 1827
@10 10,0 50 22203 6688 22,293 5350 9554 2293 9.5664 1834
o12 120 | 60 | 18577 @ 6688 | 18577 | 5350 | 7962 | 2293 | 7962 | 1839
o14 14,0 70 | 16924 | 6688 | 15924 | 5350 | 6824 | 2293 | 6824 1843
@16 16,0 80 | 13933 | 6688 13933 | 5350 - 5971 2293 | 5971 1827
218 180 90 | 12385 | 6688 | 12385 5350 | 5308 | 2293 | 5308 1831
@20 | 200 | 100 | 11146 = 6688 | 11146 | 5350 | 4777 | 2203 | 4777 1834
Cutling ' aps aes aes 0.5xD . “ I aes 0.5xD '
Depth | 10xD | O05xD ap< 10xD s ap< 10xD pes b
. Kesme Derinligi durumuna gére devir ve ilerlemeyi operasyon yéntemine, cikan talasa ve kesme sesine uygun sekilde arthrabilir veya azaltabilirsiniz.
= s parcasimin uygun tutulmasindan ve tutucunun rijit baglandigindan emin olunuz.
Karboni [ Takim Gefgi, On er m an
e e S e

-3

<

<

=3

o | <~ 1 <3

O= OPTIMUM SEGIM

Malzeme Grubu

X= KULLANILABILIR

< * > Karbon Celik, Alasim Celik, Dékiim ~ 35 HRC)
< * > Sertlestirilmis Celik [ 45-55 HRC)

< * > Takim celik , &n sertlestirilmis Celik

ve sertlestirilmis celik (< = 45 HRC)

< *
< *

<*> ONERILMIYOR

> Paslanmaz Celik Grubu
> Titanyum Alasimlar:

o Aliminyum Alasimlar

CUTTING TOOLS




ic 5 S Silindirik Kgse Helis Standart Malzeme
O CEEIOF o (D e @
D1/h10 n 12 D2/h6 C/R
Cap Tam Boy Helis Boy Sap Caps z yaft Kése Radius
6 100 30 6 3 Silindirik 0,20X45°
8 100 40 8 3 Silindirik 0,20X45°
10 100 50 10 3 Silindirik 0,20X45°
12 100 50 12 3 Silindirik 0,20X45°
14 100 50 14 3 Silindirik 0,20X45°
16 100 50 16 3 Silindirik 0,20X45°
Malzeme Aliminyum (Si <%10) Aliminyum (Si >%10)
Kesme Hizi Ve (mm/min) 700 300
Edge Channel Edge Channel
Operasyon| ap max. | ae max. Milling Milling Milling Milling
(A) (B) (A) (B)

Cap mm mm mm |, eRv?rwin Progress ) gf?rwin Speed reF\ar,F;nh'fin Progress re?r?nh'?in Progress
@6 60 30 37.866 6688 37.866 5350 15924 2293 15.924 1815
@8 80 4,0 27866 6688 27866 5350 11.943 2293 11.943 1827
@10 100 50 22293 6688 22293 5350 9.554 2293 9554 1834
12 12,0 6,0 18,577 6688 18577 53560 7962 2293 7962 1839
14 14,0 7,0 15.924 6688 15924 5350 6.824 2293 6.824 1843
16 16,0 8,0 13.933 6688 13.933 5350 5971 2293 5971 1827

Talag aps aes ae< 0.5xD aes 0.5xD
derinligi | 10xD | 05xD aps 1.0xD SR aps 10xD adaal

Kesme derinligi durumuna gére devir ve ilerlemeyi operasyon yéntemine, cikan talasa ve kesme sesine uygun sekilde arttirabilir veya azaltabilirsiniz.
. Is parcasinin uygun tutulmasindan ve tutucunun rijit baglandigindan emin olunuz.
150 boy ve izeri takimlarda devri %25, ilerlemeyi ve talas miktarini %50 disiiriniiz

DEkam

h {(ﬁ‘l_llci

Takam Caligi, On Sertiegtirimis
Geiik, ve Sert Celikler
(< =45 HRC)

Sertiestirimis Gelikler
(==55HRC)

Sertiegtirimis Gelikier
( = 56 HRC)

Paslanmaz Celik Grubu

Titarmyum Alagimian
Isiya direngli Alagmiar

<

-

<

O= OPTIMUM SECIM

Malzeme Grubu

< * > Karbon Celik, Alagim Celik, Dskim ~ 35 HRC)

< * > Sertlestirilmis Celikler

X= KULLANILABILIR

( 45-55 HRC)

< * > Takim Celik, 8n sertlestirilmis celik
ve sertlestirilmis celikler (< = 45 HRC)

<*> ONERILMIYOR

< * > Paslanmaz Celik Grubu

< * > Titanyum Alasimlan

o Aliminyum Alasimlan

CUTTING TOOLS




aplama g ! Silindirik Kése § Helis Standart Malzeme
® - e s o o (B) 3 (&) i
D1/h10 1 12 D2/h6 C/R
Cap Tam Boy Helis Boy Sap Capi = e Kose Radius
3 50 8 3 2 Silindirik R1,5
4 50 10 4 2 Silindirik R2,0
5 50 13 5 2 Silindirik R2,5
6 57 14 6 2 Silindirik R3,0
8 63 19 8 2 Silindirik R4,0
10 72 22 10 2 Silindirik R5,0
12 83 26 12 . Silindirik R6,0
14 83 26 14 2 Silindirik R7,0
14 @2 32 16 2 Silindirik R8,0
18 92 32 18 2 Silindirik R9,0
20 104 38 20 2 Silindirik R10,0
Serisi Frezeler i¢in tavsiye edilen kesme sartlan ap=0,3 x @ d1, ae=0,7 x @d1
Malzeme
R Velfz Aliminyum Alagimlar
Si<%10 Si>%10
Vc 700 300
R 15~R2,9
fz 0,013~0,025 0,007~0,013
Vc 700 300
R 3,0~R6,4
fz 0,030~0,050 0,017~0,033
Ve 700 300
R 6,.5~R9,9
fz 0,070~0,100 0,040~0,057
Ve 700 300
R 10,0~R20,0
fz 0,118-M67 0,085~-0,095
Ve = m/min.

Serisi Frezeler icin Yiksek Hizli Kesim Degerleri

Aliminyum Alasimlari Aliminyum Alasimlari
Kure Takim igin Radius (Si <%10) (Si >%10)
Olcist Speed feed Speed feed
(rpm) (mm/min) (rpm) (mm/min)

R=1 320.000 32.000 106.000 11000
R=2 240.000 26.000 80.000 9.000
R=3 160.000 21.000 53.000 7.000
R=4 120.000 18.000 40.000 6.000
R=5 96.000 15.000 32.000 5.000
R=6 80.000 14.000 27.000 4.800
ae 0,05 x & d1

ap 0,02 x & d1

| By
| Safety

CUTTING TOOLS




Kuplomu Cutting Edges
Yok Z:2

Silindirik Kire
Saft

Helis Standart ,3@ Malzeme
45 Boy Aliminyum

*  Kesme Derinligi durumuna gére devir ve ilerlemeyi operasyon yéntemine, cikan talasa ve kesme sesine uygun sekilde arthrabilir veya azaltabilirsiniz.

* |5 parcasinin uygun tutulmasindan ve tutucunun rijit baglandigindan emin olunuz.
Takam Geilg, On o
Karbonlu Gelk, Alagimsiz Gelik Sertleg g Gelikler Sertiegtiriimig Gelikler Timnyum Alagimiar
Dokim <8g0 Njmmr | Gelkeve SR SOy <SSR (35-45 HRC) (45-55 HRC) Prssmex Call Gty Isa direnci Alagimiar

O= OPTIMUM SECIM  X= KULLANILABILIR

Malzeme Grubu

< * > Sertlestirilmis Celikler ( 35-45 HRC)

< * > Karbon Celik, Alasim Celik,

Dékiim <850 N/mm?

< * > Takim celikleri, On Sertlestirilmis Celikler

ve Sertlestirilmis Celikler <35 HRC (1200 N/mm? )

<*> ONERILMIYOR

< * > Sertlestirilmis Celikler [ 45-55 HRC)
< * > Paslanmaz Celik Grubu

< * > Titanyum Alasimlan

O Aliiminyum Alasimlar

CUTTING TOOLS




5 Gy Kose ! Helis Stand Malzeme
Kaplama Agiz Sayisi Silindirik @ * Pt e _Tun art S
Yok 3 Saft Pobl L3 & S Sl o

D1/h10 n 12 D2/h6 C/R

Cap Tam Boy Helis Boy Sap Capr = ot Kése Radius
3 57 8 6 3 Silindirik 0,10X45°
4 57 n é 3 Silindirik 0,10X45°
5 57 13 6 ) Silindirik 0,10X45°
6 57 14 é 3 Silindirik 0,20X45°
8 63 21 8 3 Silindirik 0,20X45°
10 72 22 10 3 Silindirik 0,20X45°
12 83 26 12 3 Silindirik 0,20X45°
14 83 24 14 a Silindirik 0,20X45°
16 92 3é 16 3 Silindirik 0,20X45°
18 92 36 18 3 Silindirik 0,20X45°
20 104 41 20 3 Silindirik 0,30X45°
Malzeme AlUiminyum (uzun talas veren) Aliminyum (Si >%8)
Kesme Hizi Ve (mm/min) 550 375 300 210
Edge Channel Edge Channel
Operasyon| ap max. ae max. Milling Milling Milling Milling
(A) (B) (A) (8)
. Speed Feed Speed Feed Speed Feed Speed Feed
Gapmm iR mm - (RPM) (IPM) (RPM) (IPM) (RPM) (IPM) (RPM) (IPM)
@3 | 30 | 15 | 58386 5605 | 39809 3213 | 31847 | 3057 | 22203 | 1799
o4 40 | 20 | 43790 5912 | 29.857 3386 | 23885 3225 16.720 1896
25 5,0 25 | 35032 5255 | 23.887 3010 19108 2866 13.376 1685
26 60 | 30 | 29193 5255 19.904 2986 | 15.924 2866 11146 1689
28 80 | 40 | 21895 5256 | 14.928 3014 | 11.943 2866 8.360 1588
@10 100 | 50 | 17516 4729 | 1.943 2712 | 9554 2580 6688 1519
o12 20 | 60 | 14597 4379 9.952 2511 | 7962 2389 | 5573 1406
214 14,0 70 | 1251 4504 8530 2431 | 6824 2354 4.777 1361
216 16,0 8,0 10.947 4270 7.464 2448 5971 2329 4180 1371
o18 me | =@ | o 4087 | 6635 2343 | 5.308 2329 3.715 1312
@20 200 | 100 | 8758 4204 | 597 2409 4777 | 2293 | 3344 | 1349
Talas aps aes aes< 0.5xD < 44D aes 0.5xD £A%D
derinligi | 10xD | 05xD aps 1.0xD spe aps< 1.0xD e

Kesme Derinligi durumuna gére devir ve ilerlemeyi operasyon yéntemine, cikan talasa ve kesme sesine uygun sekilde arthrabilir veya azaltabilirsiniz.

. Is parcasinin uygun tutulmasindan ve tutucunun rijit baglandigindan emin olunuz.
Takam Geligi, Gn 7
Karonlu Gell Alagimi Gell, Didim A Sertlestirimis Geliier Sertlestirimis Gelikler s Titanyum Alagmian
(< 30 HRC) nm":?:m (<=55 HRC) (> 56 HRC) Al : Spath S sa direncl Alasimiar

<= - -5 < o [ < <=

O= OPTIMUM SECiM X= KULLANILABILIR <*> ONERILMIYOR

Malzeme Grubu < * > Hardened Steels [ 45-55 HRC) By
< * > Karbon Celik, Alasim Celik, Dékim [~ 35 HRC) <" > Titanium Alloys
< * > Paslanmaz Celik Grubu o Aluminum Alloys

< * > Alagimh celikler, Takim celikleri,
On Sertlestirilmis celikler

CUTTING TOOLS



YUKSEK PERFORMANS

7 FREZELER

L

e

Safety

CUTTING TOOLS

Py

YUKSEK - PERFORMANS - CHATTER FREE SERI

YANAL FiNi$ FREZE - UZUN SERI
HIGH-FEED FREZE (Ara kaba bosaltma)

KALIPCI FREZE _KGSE RADIUS -
STANDART SERI

KALIPCI FREZE KOSE RADIUS -
UZUN SERI (Finis)




. e . af Kase
Kaplama Agiz Sayisi © Silindirik 3
@Yok @ z:3 Saft Pohl

ez==

Standart gﬁ Malzeme
e Aliminyum

D1/h10 n I2 D2/h6 5 . /R
Cap Tam Boy Helis Boy Sap Capi ; Kiése Radius
6 57 14 6 5 Weldon RO, 4
8 63 19 8 5 Weldon RO, 5
10 72 22 10 5 Weldon RO,5
12 83 26 12 5 Weldon RO,75
14 83 26 14 5 Weldon RO,75
16 02 32 16 5 Weldon RO,75
16 O 32 18 5 Weldon RO,75
20 104 38 20 5 Weldon RO,75
25 110 45 25 5 Weldon R1,0
i .
z g = g 2 : 2
LX) g o § o 2 =
) : o : &
g i el g § 8§ ¢ P - £ i |3 g
- — — - =< ;i —_ - T
E &iiggii Egﬁ.agi.i?% 53 3852 3 |8
- é;i & e §F g8 13 §, 31 8, 8 2% Ei iz f3 i =% 1%
i%‘ §2 32 8| 2% ; i B 2 2 i § el 3
ki 2 8 2 | g2 | 5o g8
eSS E_E I 5§ 83 52 %8 i3 g g & 2 g 8l <2 d¢ Zs §
{ § 2y | 7 g g % 8 IR T : i §9 £3 23 g§ z | =
2 § g3 Se| = i E $5 & & g2 N 84 338 i
z 83 t2 23 : [28(32|8%| 8
™ o ‘g = = o e
v s 8 2 2 | 3 K ;E
3 2l & r~ e z
E = 5 1 ' E »
3 2 - | H
- - o - — - 1 - - -
Material Sinifi. | PO ! Pl P2 P3 PS PE M M2 M3 Ki K2 s1 52 53 | 54 Hi H2
Kesme Hizi | Min. | 180 150 40 120 90 60 50 | 80 60 60 | 120 10 1o 50 | 25 | 60 60 80 70
Ve =m/min | Max. | 200 200 190 160 150 100 80 15 80 70 150 140 130 90 40 80 | 60 W0 120
@ | aprmm  |aemm| = | & | w tz tz z 2 z tz = 2 [ tz tz \'zfz\'z|1zl\'z
o6 _' 90 | 30 f-o.ma_ 0044 | 0044 | 0038 _0.033_' 0020 'nms"i 0036 | 0p20 | 0025 | 0paa | o038 0020 0,036 ooio | 0020 | oo | 0033 foms'
a8 ' 12,0 40 | o,oec! 0060 | 0080 | 0050 | 0045 | 0os0 [o0o3a| oos0 | o040 | 0034 |ooeo | oos0 | o040 0,050 0026 | 0040 | 0037 | 0045 | 0,034
@10 | 180 50 | 0072 | 0072 | 0072 | 0061 | 0054 | 0048 omoi 0061 | 0048 | 0040 | 0072 | 0B 0048 0061 0032 | 0048 | 0,045 | 0054 | 0040
o | 18,0 80 | oos3 | 0083 | 0083 | o070 | ooe2 | 0os6 | 0047 | 0,070 0,066 | 0047 | 0083 | o070 0,086 0,070 0037 | 0066 | 0082 | 0062 | 0047
@14 | 210 70 | 0092 | 0082 | 0002 | o079 | 0070 | oos3 |aos2| oo7e _' 0063 | 0052 | 0092 0079 0063 | 0079 0042 | 0063 | 0068 | 0070 | 0052
@16 | 240 80 | [ehs}] | o101 | 001 [ 0,087 '0,077 0070 | 0057 | 0087 [ 0070 | 0057 0101 | 0087 0,070 0,087 0046 | 0070 | 0064 | 0,077 | 0,057
o118 | 270 90 | o8 : ojos | 0108 | 0005 | 0083 | 0076 | 0061 | 0095 [ 0076 | 0061 | alos : 0095 0,076 0,008 0050 | 0076 | 0069 | oos3 . 0,061
@20 | 30,0 100 | oma I o4 a4 oio1 | opss | opst 0066 | Ofo1 | 008t | 0085 | oma | od01 oost | oo 0064 :aom 0,074 I opas ;o,ms
@25 | 375 25 | 024 | o4 | o4 | omé | 0098 | 0091 | Q071 | o4 0081 | 0071 | o124 | oma 0091 ona 0061 | 0091 | 0084 | 0088 | 0071
Edge Mlling mmm o5=0D I aExD o5xD i 0ExD ] a5 xD a5xD Q5xD I 05 =D [ as5xD o5 =D | 05 =D | a5 =D 0sxD | a3xD 030 a3xD o5 =D | a5x D | 02=D
(A] apmm: 15xD | 15xD 15xD | 15xD 15 =D 15xD | 15xD | 15xD 15xD 15 =D 15 =D 15 =D 15xD 15 =D 15=D 15xD 15xD | 15xD | 15D
G‘lanndMiIing .”mm:.|AD | 12D .|hD | 12D | 1D | =D T 1xD ! 1D 12D ixD 1xD 1D 1xD 1xD 1D 1xD 1xD I 1xD .. 1=D
(B) apmm| o | o | 10 | 1o |azmss o wD | 120 | no wo wo 1D wo | aaxn LEN o 120 | amxn | osxn
. Kesme Derinligi durumuna gére devir ve ilerlemeyi operasyon ySntemine, cikan talasa ve kesme sesine uygun sekilde arttrabilir veya azaltabilirsiniz.
. Is parcasinin uygun tutulmasindan ve tutucunun rijit baglandigindan emin olunuz.
Taan Gelg, 6n sertietirimiy
Karboriu Gelik Alagmii Celk, Sertlestiiimis Cellkler Sertlestirlimis Gelider Adminyum Alasiar Titanyum Alagimiar
D:ldh-(«aom::) Q""‘[':mm (<= 55 HRC) (>58 HRC) Pestanmaz Gallc drubu lm::@wniu

0 o -

O= OPTIMUM SECIM X= KULLANILABILIR <*> ONERILMIYOR

Malzeme Grubu x Sertlestirilmis Celikler ( 45-55 HRC)

o Karbon Celik, Alasimh Celikler, D&kim [~ 30 HRC) <*> Aléminyum Alasimlar
o Paslanmaz Celik Grubu
o Titanyum Alasimlari

<*> Aluminyum Alasimlari ve Takim Celikleri, On Sertlestirilmis celikler

CUTTING TOOLS




aplama g ilindiri Kése Standart Malzeme
Br@g— @z @ e (38w,
D1/h10 [} 12 D2/h6 7 Saft e C/R :
Cap Tam Boy Helis Boy Sap Cap: ? Kése Radius
2] 100 30 é é Silindirik 0,20X45°
8 100 40 8 b Silindirik 0,20X45°
10 100 45 10 [ Silindirik 0,25X45°
12 100 45 12 é Silindirik 0,25X45°
16 125 465 16 é Silindirik 0,40X45°
20 150 80 20 4 Silindirik 0,50X45°
25 165 100 25 6 Silindirik 0,50X45°
[ ——— | et | Setogi ot sttt e
Imryslacs (20 M ve kad) /|| Nenmys s 0. A0 Hic v (45 - 55 HRe'ye Kadar) (55 - 65 HRc'ye kadar)
apmax. = aemax. Speed Food Eeadl apmac | ae max speed Fond ap max. ae max Speed Eond
®PM) (IPM) (RPM) (1PM) | ®PM) (1PM) (RPM) (1PM
Gapmm| mm mm | mm mm mm mm
26 180 ae 2400 500 1700 360 I B0 006 1400 260 180 008 1100 200
28 240 o6 1800 450 1300 340 | 240 o08 Hoo 240 240 0,04 B850 180
@0 300 020 1400 430 1000 300 300 oo 800 230 300 006 680 160
i @12 380 [ 024 1160 400 son 280 ] | 360 i i o i 700 o 36D 0,06 I 580 160
&6 480 032 800 30 850 240 | 480 06 550 70 480 0,08 450 130
220 600 Q40 700 300 500 200 | 600 020 450 150 60,0 alo 330 120
;ﬁini aps 3 | ® ses 002D aps 3xD 205 0.02:0 aps 3D ' aps D | A6€ e aps 3xD spsBD | 82 | a00006xD aps 3D

Kesme Derinligi durumuna gére devir ve ilerlemeyi operasyon yéntemine, cikan talasa ve kesme sesine uygun sekilde arthrabilir veya azaltabilirsiniz.

Is parcasinin uygun tutulmasindan ve tutucunun rijit baglandigindan emin olunuz.

150 boy ve iizeri takimlarda devri %25, ilerlemeyi ve talas miktarini %50 disiiriniz.
Yanal kesmelerde helisin tamaminin kullanildigi Trochoidal kesme metodu tavsiye edilir, yukarida verilenlerden farkli devri ilerlemelerdir, litfen teknik destek isteyin.

Karbonlu Gelik, Alagimii Gellk  Taken
Dekim

(< 30 HRC)

cig, On Sertiestirimis
Gelik ve Sert Gelikler
(<= 45 HRC)

Sertlestirimis Geikler
(<= 56 HRC)

Sertlestirilmis
(> 56 HRC)

Gelikler

Paslanmaz Gelik Grubu

Titanyumn Alasmian
Isiya direngl Alagimiar

o

O= OPTIMUM SECIM

Malzeme Grubu

o Karbonlu celikler, Alasiml celikler, Dékiim (™ 35 HRC)
o Alasim celikleri, Takim celikleri, On Sertlestirilmis celikler

X= KULLANILABILIR

o Sertlestirilmis celikler [ 45-55 HRC)

<*> ONERILMIYOR

x Paslanmaz celik Grubu

x Titanyum Alasimlari
x Sertlestirilmis Celikler [ 56-70 HRC)

<*>Aliminyum Alasimlar

CUTTING TOOLS




. o Kése ! Helis Stand Malzeme
Kaplama (;‘ Lr Agiz Sayisi Silindirik ® ~ 4K tandart T
Yok 2:93 k Saft gghll B 45 Size Aliiminyum
D1/h10 D2/h6 D3 L1 12 L3 o s _C/R
Cap Sap Capi Tam Boy Helis Boy e Kése Radius
3 6 2,8 50 1,6 12 4 Silindirik RO,5
4 6 3,8 50 2 12 4 Silindirik RO,5
é 6 5.7 57 3 16 4 Silindirik RO,5
é 6 57 a7 3 16 4 Silindirik R1
8 8 7.7 63 4 20 4 Silindirik RO,5
8 8 77 63 4 20 4 Silindirik R1
10 10 9.6 V2 5 25 4  Silindirik R1
12 12 11,5 83 é 30 4 Silindirik R1
" o Sertlegtirimig Gelikder ve Sertiegtirimig Gelkier ve iya ,
muvmmmr,mmpm Mmmmﬂ Pmm ket mm:“m mmimm
o | cR . - - - -
RPM | robie Feed Axdal Depth of Cut Reckial Cepth of RE Table Feod | /98! Depth D;g:\hwd RPM | feite Foed ;fu;n DE::L rom | ToHlo n:p:\dm o::n.:n RPM | tabie Fead | A%l Dopth D::::d‘
) o (ap) Cut revjmin on o Cut ot | o) |otcw| cut |revmin| ™| cu da | wh SO Cu
iz =) i o) | ™ ) | (s ) e | @ |™ e (2e)
o4 05 |1%5200 10000 005 12 16.200 2000 05 12 400 BO0O o5 12 400 7000 Qo5 12 7550 3500 003 12
o6 o5 TLETO 0000 o008 15 naro 8000 aos 15 8070 8000 aps 15 2070 7000 aos 15 8030 3800 Q03 15
o6 10 | w0070 10000 ax 18 WOro 8000 ax 18 7580 8000 o 18 7580 7.000 Qos 18 £.000 A500 aos 18
@8 15 7550 10000 o5 24 7550 2000 ans 24 5650 8000 s 24 5850 7000 Q05 24 3800 3500 Q.08 24
@0 20 | 6030 10000 020 a0 6030 2000 20 30 4510 8000 20 30 4510 7000 Qo5 a0 3040 3500 an 30
@212 20 | 5030 10000 Q20 ae 5.030 9000 a0 38 3800 8000 a0 38 3800 7000 Qaos 38 2520 3500 a0 a8
o6 30 |aTso 10000 030 48 amo 8000 030 48 2880 8000 a3n 48 2880 7000 aos 48 1800 A800 030 48
*  Kesme Derinligi durumuna gére devir ve ilerlemeyi operasyon ydntemine, cikan talasa ve kesme sesine uygun sekilde arttirabilir veya azaltabilirsiniz.
. Is parcasinin uygun tutulmasindan ve tutucunun rijit baglandigindan emin olunuz.
Takim Gefgi On
lml g::’ Sertiegtirimig Galik Titanyum Alagimlar
Dokiim ve Sert Gelikler (35-45 HR) = Paslanmaz Gelik Grubu Istya direncli
> <35 HRG (1200 Alagimlar
850 N/mm?
o o o x X

O= OPTIMUM SECIM

Material Grou

p

X= KULLANILABILIR

o Karbonlu Celikler, Dékiim Alasimsiz celikler < 850 N/mm?

o Takim Celikleri, On Sertlestirilmis celikler,
Alasimh celikler < 35 HRc (1200 N/mm?)

o Sertlestirilmis Celikler { 35-45 HRC )
o Sertlestirilmis Celikler ( 45-55 HRC )

<*> ONERILMIYOR

x Sertlestirilmis Celikler ( 55-70 HRC )
x Paslanmaz Celik Grubu
x Titanyum Alasimlar

CUTTING TOOLS




SR, = silindirik Kése ! ﬂe'isﬂ Standart Malzeme
50? ?%Iz . Slcll;; 2 sglfh } 45 SE:: & 0312 Aliminyum
D1/h10 D2/h6 D3 L1 L2 L3 C/R
Cap Sap Capi Tam Boy Helis Boy Z Saft K&se Radius

3 3 2,8 50 3 17 4 Silindirik RO,5

4 4 3.8 50 4 22 4 Silindirik RO,5

5 5 4,8 50 5 27 4 Silindirik RO,5

6 6 57 aF 6 27, 4 Silindirik RO,5

é é 5,7 57 6 27 4 Silindirik R1,0

8 8 & 63 8 32 4 Silindirik RO,5

8 8 T 63 8 32 4 Silindirik R1,0

10 10 9.6 72 10 37 4 Silindirik RO,5

10 10 9.6 72 10 37 4 Silindirik R1,0

12 12 1,6 83 12 42 4 Silindirik R1,0

o t<mmmm;; s mgﬂ“m?ﬁgﬂn:‘m e
2 Sa RPM | Table Faed Axial Depth of Cut R“‘g;’g:"" RPM | TableFeed "“";‘&'f"' m x o RPM | Table Feed | Asial Depthof Cut ED':;:\:'
rupmin| () (ap) ey rupmin ) wor | 2% |mn| en [oe oo e il Bl e (2¢) o
*  Kesme Derinligi durumuna gére devir ve ilerlemeyi operasyon yéntemine, cikan talasa ve kesme sesine uygun sekilde arttirabilir veya azaltabilirsiniz.
+ s parcasinin uygun tutulmasindan ve tutucunun rijit baglandigindan emin olunuz.
Sertlestiriimis Celikler Grafit Titanyum Alagmiar Krom Nikel
(45-55 HRC ) Alagimiar

O= OPTIMUM SECIM
Malzeme Grubu

o Alasim Celikler, Takim Celikleri,

On Sertlestirilmis Celikler (35-45 HRc)
o Sertlestirilmis Celikler [ 35-45 HRC )
o Sertlestirilmis Celikler { 45-55 HRC )
o Sertlestirilmis Celikler [ 55-70 HRC )
o Grafit

X= KULLANILABILIR

<*> ONERILMIYOR

x Karbon Celikler, Dékiimler, Alasim Celikler ve
Alasimsiz Celik 30 HRc'ye kadar
x Titanyum Alasimlar
x Paslanmaz Celik Grubu

CUTTING TOOLS




Silindirik Kose E Malzeme
. Blue . Ag\z Sayis Saft Radlus 50-70 HRc
D1/h10 D2/h6 D3 L1 12 L3 sl g .
Cap Sap Capi Tam Boy Helis Boy ? Kose Radius
& 6 5. 83 6 50 4 Cylindrical RO,5
6 é 57 83 6 50 4 Cylindrical R1,0
8 8 P 100 8 60 4 Cylindrical RO,5
8 8 77 100 8 40 4 Cylindrical R1,0
10 10 2.6 100 10 60 4 Cylindrical RO,5
10 10 2,6 100 10 60 4 Cylindrical R1,0
12 12 1,6 110 12 70 4 Cylindrical R1,0
12 12 1.6 165 12 110 4 Cylindrical R1,0
mumwm%m DMIm 760 Njmem” yo kadar Mggg&:m"‘ “ Grafit
i Il [ P Aol Depth of Cut :""""c":’"“" M | TableFesd | Mg DSPT s ot Tabl Feac| ouah | Dopner | b e | Depthof | Depthof | RPM | TableFeed |  AstalDepth of Cut Dvom et
refmin v revfmin 0 cut g ) ofCut | Cut | reymin cut Cut | revimin vh fad out
(o) i ) [™ (s0) | (s2) ] o | e (2¢)
o6 Q510 12800 2380 Do Qax0 12000 1m0 ops ox 2600 1820 008 Q30 6200 1260 Qo8 a0 3400 70 Qo8 Qa0
o8 0510 600 1240 | an Qs0 8800 2300 on Qag 70 1680 an Qa0 4800 120 on .40 25600 e720 an 040
210 0510 1200 1100 o4 aso 70 1820 a4 Q50 8600 1400 w4 | Q50 4,000 -0 4 aso 20800 6740 w4 050
12.;11 w 6400 1820 | avr as0 W0 1LE80 o7 Q60 4800 1400 av OEO axmo B0 or aso 780 8320 av 080
12';15 w 5120 unm w2 aso 4880 e o o0 840 80 aw 080 1880 =8 oz aso 14,080 avn aw os0
. Kesme Derinligi durumuna gére devir ve ilerlemeyi operasyon yéntemine, cikan talasa ve kesme sesine uygun sekilde arthirabilir veya azaltabilirsiniz.
. Is parcasinin uygun tutulmasindan ve tutucunun rijit baglandigindan emin olunuz.
o i Aagmi Tam °"'°"$.".| Sertlegtirlimig Gelikler Sertlegtirlimig Caliler Grafit Titaryum Alagimiar Hrom Nikel
< 30 HRC) ve Sert Gelider (45-55 HRC ) (5570 HRC ) i
(35-45 HRC)
o | o ] | o ] x x

O= OPTIMUM SECIM  X= KULLANILABILIR

Malzeme Grubu

o Alasim Celikler, Takim Celikleri,

On Serﬂeshnlmus Celikler (35-45 HR¢)
o SerTIe§I|r1|mi§ Cslnkler ( 35-45 HRC )
o Sertlestirilmis Celikler ( 45-55 HRC )
o Sertlestirilmis Celikler ( 55-70 HRC )
o Grafit

<*> ONERILMIYOR

x Karbon Celikler, Dékiimler, Alasim Celikler ve
Alasimsiz Celik 30 HRc'ye kadar

x Titanyum Alasimlar

x Paslanmaz Celik Grubu

CUTTING TOOLS




DALMA BOYLU
FREZELER

MIKRO KOSE RADIUS (Dalma boylu)

MIKRO DUZ FREZE (Dalma boylu)



@», TiSiN ‘IL Adiz Sayis|
J z:2

D1/h10
Cap

i o | | -k

=y

1,5
15
1.5
1,5
1.5

F o L T I R R T SR L R

D2/h6
Sap Capi

IS

oo o0 o0 00 00 00 00 0 o0 &2 BE A BB BB A BB BAE BB BB BE BB BB B BB B BB B B B BB

© ) silindirik
Saft

D3 )
Tam Boy
0,95 50
0,95 50
0,95 50
0,95 50
0,95 50
0,95 50
0,95 50
0,95 50
0,95 50
1,45 50
1,45 50
1,45 50
1,45 50
1,45 50
1,45 50
1,9 60
1,9 60
1,9 50
1,9 50
1,9 50
1,9 50
1,9 50
1;9 50
1,9 60
1,9 60
25 50
2,5 50
2.5 50
2.5 50
2,5 50
2,5 60
2,5 60
3 57
3 57
3 57
3 75
3 75
3 75
3 57
3 57
4 57
4 57
4 75
4 75
4 75
4 75

L2

Helis Boy

0.8
0.8
0.8
0.8
0,8
0.8
0.8
0.8
0.8
1,35
1,35
1,35
4,35
1,35
1,35
1,7
1,7
1,7
1,7
1.7
1.7
1,7
1,7
1.7
ARG
2.5
2.5
2,5
2.5
2.5
20
2.5
2.5
2,5
2.5
2,5
2.5
2.5
2,5
2,5

W W W w w

eF=

Helis
~30°

L3

10
12
14
16
18
20

10
12
16
20
25
30

10
12
16
20
25
30

12
16
20
25
30
12
16
20
25
30
35
10
12
16
20
25
30
35
40

N

NN NN NN NN NN NN RMNRBD BN RNDRBODRLODRBDDRBBNDNDNNLNLERNNGGNRDLBRD BN RNDRNNLDDNDNR©LDNNDNNODDNODNODRDODN

Mikro -
Kesim

Saft
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik

,gﬁ Malzeme
<56HRC

C/IR
Kose Radius

0,5
0,5
0,5
0,5
0,5
0,5
0,5
0,5
0,75
0,75
0,75
0,75
0,75
0,75
0,75
0,75
0,75

[ Ny P O S O P RS

1,25
1;25
125
1:25
1,5
1,25
1,25
1,5
1.5
1,5
1,5

CUTTING TOOLS



TiSIN TL Agiz Sayis| © ) silindirik ek s T "}ﬁ gl
72 Saft Kesim <56HRc
Karbon Gelikler, Celik Alasimlar e
Malzeme (180-250 HB) Celikler Bakir
(55-65 HRC)
Axial Depth Table Feed | AdalDepthof| ooy | robie Feea |AXilDepth| oo, | Table D::mum‘ ReM | aDle DA::!: RPN | TEDle mﬁ#or RPM | Table Fesd
di | SR 3 of Cut RPM ) Cut ) of Cut Feed Cut Feed of Cut Feed Cut )
() (ap) {ap) 0| e 00 | ) M |
O )| om) | ()| poviming | (meymie) (@) | (covpmin) | (oymin) | ) | owimin)| | o) | O i | ey | SO ey | S i
2 0400 36000 1800 0.080 32400 1620 0,080 30600 | 1380 0065 27000 Has 0060 |26200) 1008 020 43200 260
3 0100 36000 1800 0090 32400 1820 0,080 30800 | 1380 0085 27000 135 00680 (25200, 1008 0120 43200 60
4 0070 36000 1800 0063 32400 1820 0,056 30800 | 1380 00486 27000 T35 0042 (25200, 1008 0084 | 43200 2160
7 0,040 32400 1460 0036 29160 3o 0032 27540 5 0026 | 24300 2820 0,024 |22700| 816 0048 | 32000 1750
8 | 0040 32400 1460 0036 29160 @10 0032 | 27640 | 1115 | 0026 |24300 920 | 0024 |22700| @6 | 0048 |39000| 1750
10/ 05 | 1 0025 32400 1480 0,023 29160 1310 0020 | 27540 | 1115 | 0016 |24300, 920 | 0016 22700 816 | 0030 39000 1750
12 0025 28800 1225 0.023 25920 Hoo 0020 24480 | 940 06 21600 o 0015 |20160| 685 0030 | 34580 1470
) 0,020 28800 1225 0oi8 25020 100 0016 | 24480 | 840 | 0013 | 21800 770 | 0012 20160 685 | 0024 | 34560 1470
16 0,016 2BBOO 1225 0m4 25920 Hoo 0012 24480 | 940 0010 | 21600 7o 0009 | 20160, 685 o0o0iE 34560 1470
18 002 25200 1010 oon 22680 210 0,010 21420 70 0008 18900 B35 0007 |17850 | 565 o004 30240 1210
20 o010 21600 865 0009 19450 780 0008 | 18360 | 660 | 0007 (16200 645 | 0006 16120 | 485 | 00f2 | 25000 1040
B8 0,040 28800 1500 Q0386 25920 1350 0032 24480 | 1225 0026 | 21600 850 0024 | 20160, B80S 0048 34560 1800
2] 2 = 0020 28800 1350 0027 25820 1215 0024 | 24480 | 100 | 0020 21600 855 | 0018 |20160| 725 | 0036 | 34560 1620
8 0,086 26200 1610 0.050 22680 1360 0,044 H420 Heo 0038 | 18900 986 0033 |{7860 | 880 0,086 30240 1816
14| 07 12 0035 26200 1360 0032 22680 1225 0028 21420 1040 | 0023 18900 885 0021 |17650 | 795 0042 | 30240 W35
16 0,036 22400 Hao 0,032 20150 1030 0028 19040 8756 0023 | HO0D 745 00H |15680| 665 042 | 27000 1370
4 0,100 28000 1850 0090 25200 1865 0,080 23800 | 1430 0085 | 18900 135 0080 (19600, 980 020 33600 2220
s 0060 25200 1500 0054 22680 1350 0048 | 21420 | TI60 | 0039 |18900| 920 | 0036 17640 795 | 0072 | 30240 1800
15075 12 0,060 26200 1500 0054 22680 1350 0048 | 21420 | 1I80 | 0,039 (16800 920 | 0086 17640 795 | 0072 | 30240 1800
18 0038 22400 1260 0034 20150 H30 0,020 19040 o970 0,025 18800 770 0023 |15880| 665 0,046 27000 1510
20 0038 22400 1260 0034 20150 T30 0,030 19040 970 0,026 | 19500 Frivl 0023 16680, 665 0046 27000 1510
8 oo 26000 1820 0099 23400 1840 0,088 22400 1370 0072 | {7650 H7o 0066 18200 1020 o3z 25000 2185
18| os 2| 0088 23400 1475 0088 21060 1330 0052 | 19000 | 0 | 0042 |17650 950 | 0039 |16380| 825 | 0078 |31200| 1770
16 0,040 23400 1475 0036 21060 1330 0032 19900 110 0026 15600 950 0024 16380, 826 0048 28000 1770
20 0,040 20800 1240 0.036 18750 ms 0032 17680 230 0026 15600 780 0024 14560 695 0,048 28000 1485
3 0130 26000 2080 oft7 23400 1870 0104 | 22100 |1550 | 0085 19500 1200 | 0,078 18200 1090 | 066 | 25000 2500
18| oo 12 0070 23400 1685 0063 21060 1520 0,056 19900 | 12656 0046 | 17560 1045 0042 16380, 885 0084 31200 2020
1B 0,045 23400 1685 004 21060 1520 0,036 19900 | 1255 0,029 |17550 1045 0,027 |16380| B8B5 0054 | 28000 2020
20 0045 20B00 1416 004 18760 1280 0,036 17880 | 1060 0029 16600 876 0,027 (14680 745 0064 | 28000 1700
3 0200 21000 2100 Q180 18900 1820 0160 17850 1610 0130 15750 1355 0120 |W4700| mM7B 0,240 | 26000 2520
4 | 0200 21000 2100 0180 18800 1800 0160 | 17850 | 1610 | 0130 |16760| 1365 | 0120 14700  1i76 | 0240 | 26200 2620
(] 0200 2000 1890 o0iso 18900 1700 oiso 17860 | 1430 0130 | 15750 1200 0120 |14700| 1060 0240 | 25200 2270
8 0,340 21000 1890 0126 18900 1700 onz 17850 | 1430 009 | 15750 1200 0084 | 14700 1060 e 25200 2270
10 040 21000 16880 oi26 18900 1510 odt2 17850 1285 0.0 16750 1070 0084 14700 940 ojes 25200 2020
12 0080 18900 1510 0072 17000 1360 0,084 16065 Heo 0052 4175 965 0048 13230, 850 0,096 22700 1815
201 0 [T a0 18900 1360 0072 7000 1225 0064 | 16065 | 1041 | 0052 | 14175 | 868 | 0048 13230 760 | 0096 | 22700 1635
20 0,050 18900 1380 0045 17000 1225 0040 | 18085 | 1041 | 0033 | 14176 868 | 0080 13230 760 | 0060 | 22700 1635
25 0080 16800 a0 0045 15150 1030 0,040 14280 875 0033 | 12600 730 0030 | 1760 B840 0080 | 20200 1370
30 Q030 16800 T40 0027 15150 1030 0024 14280 875 0020 | 12600 730 0018 | 11760 640 0,036 20200 1370
35 0,026 14700 940 0.023 13250 860 0,020 12500 720 06 Ho25 800 0015 |10300| 530 0,030 7650 1130
a0 | ooz 12600 805 0020 11360 730 0018 | 10700 | 620 | Q04 | 8450 | 56 | 0,013 | 8800 | 450 | 0026 | 15160 | 870
8 0300 16000 2400 0270 14400 2160 0240 13600 | 1820 0196 | 12000 1612 0180 | 200 | 1345 0360 | 19200 2900
10 Q210 16000 2400 Q189 14400 2160 0168 13600 | 1820 o137 12000 1512 0128 | N200 | 1345 0,252 19200 2900
18 040 16000 2480 aisg 14400 1845 ojes 13800 | 1840 0137 12000 1380 0128 | H200 1HO 0,262 19200 2600
3p| 28 25 Q080 14400 1245 0072 13000 1750 0,064 12250 | 1480 00582 10800 0048 | 10100 | 1020 0,096 7300 2335
30 0,080 14400 1945 0072 12000 1750 0,064 12250 | 1480 0082 10200 1226 0,042 | 10100 | 1090 0,006 17200 2335
3% | 0080 12800 1630 0072 11500 1470 0064 | 10000 |1240| 0052 | 9600 | 1030 | 0048 8950 | @15 | 0006 |16350 1960
10 0,400 NS00 2300 Q.360 10350 2070 0320 2800 760 0,260 B625 1485 0,240 | 8050 | 1290 0480 | 13800 2760
18 0,280 500 2300 0252 10380 2070 0,224 2800 1780 0i82 BE25 1465 0168 | 8050 | 1200 0336 13800 2760
2% | o0 10350 1865 o144 %00 1680 0i28 | 8800 | 1425 | 004 | 7765 | 1200 | 0096 | 7250 | 1045 | 0f92 |12400| 2240
40| 20 35 Q100 10350 1865 0.090 9300 1680 0,080 8800 1425 0,065 7765 1200 0,060 | 7250 | 1045 0j20 12400 2240
40 000 10360 1886 0090 8300 1880 0,080 8200 1426 0,066 7766 1200 0060 | 7260 | 1045 oj20 12400 2240
50 0100 9200 1585 0090 8300 0 0,080 7800 1200 0,065 | 6900 1200 0060 | 6440 875 0120 1000 1880

Note: Bu kesme sartlan genel kosullar icin referans alinabilir, ancak islenecek makina ve is parcasi sartlarina gére parametreler yeniden gézden gecirilmelidir, eger is mili
devri tavsiye edilenden daha diisiik ise litfen ilerleme miktarini da ayni oranda diisiiriin.

Kesme derinligine bagh olarak hiz ve ilerleme, isleme y&ntemine, talas olusumuna ve kesme giriiltiisiine uygun olarak artinlabilir veya azaltlabilir. is
parcasinin diizgiin bir sekilde tutuldugundan ve tutucunun sikica sabitlendiginden emin olun.

Karboriu Geli, Alagmii
Gelik, Dékim
(= 30 HRC)

O= OPTIMUM SECIM

Malzeme Grubu

X= KULLANILABILIR

o Alasim Celikler, Takim Celikleri,
On Sertlestirilmis Celikler (35-45 HRc)
o Sertlestirilmis Celikler ( 45-55 HRC )

o Grafit
o Bakir

<*> ONERILMIYOR

x Karbon Celikler, Dokiimler, Alasim Celikler ve
Alasimsiz Celikler 30 HRc'ye kadar
x Paslanmaz Celik Grubu
x Sertlestirilmis Celikler { 55-70 HRC )

CUTTING TOOLS



S Helis ikro - Malzeme
isi Agiz Sayisi Silindirik Kose g . Mikro =
Fa 22> sat L - hest SR

D1é|;10 D2/h6 D3 L1 _L2 L3 z Saft C/R
p Sap Capi Tam Boy Helis Boy Kose Radius
1 4 0,8 50 0,8 4 2 Silindirik 02
1 4 0.8 50 0,8 (5] 2 Silindirik 0.2
1 4 0,8 50 0,8 8 2 Silindirik 2
1 4 0,8 50 0,8 10 2 Silindirik 0,2
1 4 0.8 50 0,8 12 2  Silindirik B2
il 4 0,8 50 0,8 16 2  Silindirik 0,2
1.5 4 1,35 50 1,35 6 2  Silindirik 0,2
1,5 4 1,35 50 1,35 8 2  Silindirik 0,2
1,5 4 135 50 1,35 10 2 Silindirik 0,2
1.5 4 1,35 50 1,35 12 2  Silindirik 0,2
1.5 4 1,35 50 1,35 16 2 Silindirik 0.2
1,5 4 1,35 50 1,35 20 2  Silindirik 0,2
2 4 1,7 50 1,7 8 2  Silindirik 0,2
2 4 1,7 50 1,7 8 2 Silindirik 0,5
o 4 i |57 50 1F 10 2 Silindirik 0,2
2 4 17 50 1,7 10 2  Silindirik 0,5
2 4 1.7 50 1.7 12 2  Silindirik 0.2
2 4 1.7 50 1.7 12 2  Silindirik 0.5
2 4 1.7 50 1.7 16 2 Silindirik 0.2
2 4 1.7 50 1,7 16 2 Silindirik 0,5
2 4 1,7 50 1,7 20 2 Silindirik )2
2 4 1.7 50 1 20 2  Silindirik 0,5
2 4 1T 60 1.7 25 2 Silindirik 0,2
2 4 1.7 60 1.7 25 2 Silindirik 0.5
2 4 i o 60 1.7 30 2 Silindirik 02
2 4 1.7 60 1,7 30 2  Silindirik 0,56
25 4 2.5 50 25 8 2  Silindirik 0,2
2.8 4 Z.5 50 2.5 8 2  Silindirik 0,5
2,5 4 2.5 50 2.5 12 2  Silindirik 2.
2,5 4 2,5 50 2,5 12 2  Silindirik 0,5
2.5 4 2.5 50 25 16 2  Silindirik B
2,5 4 2.5 50 2.5 16 2  Silindirik 0.5
2,5 4 2,5 50 25 20 2 Silindirik 0,2
2,5 4 25 50 2,5 20 2  Silindirik 0,5
3 6 25 57 25 12 4 Silindirik 02,
3 6 2,5 57 2,5 12 4  Silindirik 0.5
3 6 2,5 57 ] 16 4 Silindirik .2
3 6 2,5 57 2.5 16 4  Silindirik 0.5
3 6 2.5 57 2.5 20 4 Silindirik (afnd
3 6 2,5 57 2,5 20 4 Silindirik 0,5
3 6 240 75 25 25 4 Silindirik 0,2
3 6 2.5 75 2.5 25 4 Silindirik 0,5
3 6 2:5 75 25 30 4 Silindirik 0,2
3 6 25 75 2,5 30 4 Silindirik 0.5
4 6 3.5 57 3,5 12 4 Silindirik 0,2
4 6 3.6 57 3,5 12 4  Silindirik 0,6
4 6 3.5 57 3,5 16 4 Silindirik 0,2
4 6 3:5 57 3.5 16 4 Silindirik 0,5

CUTTING TOOLS



Helis Mikro - DK Malzeme
~30 i <56HRc

P e T Kme
TiSIiN Adiz Sayisi @ Silindirik :
. . z2 Saft Radius

D1/h10 D2/h6 D3 L1 L2 L3

Saft </

Cap Sap Capi Tam Boy Helis Boy z Kose Radius
4 é 3.5 57 3.5 20 4 Silindirik 0,2
4 6 3,5 57 3.5 20 4 Silindirik 0.5
4 6 35 75 % 25 4 Silindirik 0,2
4 é 3,5 75 3,5 25 4 Silindirik 0,5
4 6 3,5 75 3,5 30 4 Silindirik 0,2
4 6 o) 75 3.5 30 4 Silindirik @5
4 6 3.5 75 3.5 40 4 Silindirik 0,2
4 6 3.5 75 3.5 40 4 Silindirik 0,5
Karbon Celikler, Alasim Celikler | Sertiestiriimis Celikler
I ?:0-25'0 HB) ( RC) (55-65 :gc} Bakr
aer| 13 M; ;m RPM Tab':nw A“‘cD: el rem m’"‘:nm Ax::g::m HENS ::: D:xlaf B :: I::p:! REM I;:.: b::: of | FPM T‘“’;ﬂ':“"
(ap) (ap) (ap) (v) Cut (vl) of Cut (vf) Cut
f:; fen)| men) | () {rewmin ) {mimjevie) ) frevfmin] | (memjming (reem) | (revfmin ) [ﬁ';f {rwen) ,‘“":‘; {renjemin) | (men) ,‘:.‘:‘:‘; ",;':;" ) ,‘,',”,:"; {menjerin)
4 0070 32400 1360 0063 20160 1220 0,066 27640 1040 00468 24300 a815 0042 22700 870 0084 39000 1630
& 0040 26260 290 0036 23600 890 0p32 | 22300 | 840 | 0026 |19680| 660 | 0024 |18370| 540 | 0048 | 3600 | MO
8 0040 23330 880 ‘0036 21000 780 0,032 19830 760 0026 17600 690 0024 16330 480 0048 28000 1060
10| 02 10 0025 20400 770 0.023 18370 690 0020 | 17350 | 656 QO16 |15310| 515 | 0015 [14300| 420 | 0030 |26000| 926
2 0025 18150 810 o023 16300 550 0020 | 15420 | 450 0016 |13600| 400 | OO16 12700, 320 | 0030 |=21800| 730
16 0015 18150 530 0,014 16300 280 002 | 1420 | 420 | 0010 |13600| 345 | 0009 [12700| 270 | o018 | 2800 40
20 o010 13600 200 0009 12250 360 0008 | mS70 | 315 | 0007 |10200| 260 | 0,006 9530 200 | 0012 |16350| 480
a 0070 24960 1130 0063 22450 1020 0066 | 20060 | 870 | 0046 |18710| 680 | 0p42 |17370| 560 | 0084 |30000| 1380
8 0060 22700 1030 0054 20400 926 0048 | 19280 | 876 = 0039 |17010| 685 | 0036 16880 560 | 0072 |27260 | 1230
15 | 02 12 0,060 18150 820 0,054 16330 740 0,048 15400 700 0039 13610 550 Q036 | 12700 450 0or2 21800 90
® 0038 14100 570 0034 12700 510 0030 | 12000 | 426 | 002 |10585| 376 | 0023 9880 | 300 | 0046 |1000| 680
20 0,030 14100 570 ooz 12700 510 0024 12000 426 0020 10586 375 008 | 9880 300 0036 17000 680
8 0070 18900 1490 0063 17000 1340 0,056 16070 1266 0046 14175 890 o4z 13230 800 0084 22700 1780
12 0,040 15300 1085 0036 13780 976 oo32 13000 220 0026 11480 720 0024 | 1075 730 0048 18400 1300
16 0040 13600 270 0,036 12260 870 0032 HS70 8z0 0026 10200 640 Q024 | 9530 590 0048 16350 Heo
% 20 0,036 He00 845 0032 10700 760 0028 10120 75 0023 8930 560 0021 | 8336 525 0042 14300 1010
25 0,025 1200 845 0,023 10700 760 0020 10120 75 006 8930 560 0015 | 8336 460 0030 14300 1010
30 oof17 1300 800 0,015 10180 720 oot 2615 &80 o0H 8485 635 0010 | 7920 460 0020 13600 2860
s 8 0140 18900 1650 0126 17000 1490 oz 16065 | 1400 oo 14175 290 0084 13230 801 0168 22700 1880
= | opso e300 | o4 0072 ta7so | 1080 | o0osa | 13000 | 1025 o0ps2 | 1480 | 800 | 0048 10716 | 810 | opse |184o0 | 1480
16 0080 13600 1070 0072 12250 P65 0,064 HS70 a10 0052 | 10200 7o Q048 | 9530 655 0008 18350 1280
o 20 ] 6.050 ] H900 240 I Qb“ i 10700 BAS 0.640 T 10120 800 0033 T 8930 625 Om 8335 585 ¥ 0,060 .14”0 1120
25 0,050 1200 240 0,045 10700 BAS 0040 10120 BOO 0033 8930 625 0030 | 8336 610 0,060 14300 1120
30 0,030 H300 800 007 10180 BOO 0024 2615 760 0020 i 5485‘ 595 0oi8 | 7920 i 510 0036 4 1&00" 1070
8 0,080 14400 1416 0,081 12060 1276 0072 12240 1206 0059 | 10800 880 0064 10080 605 o108 17300 1700
[ 12 ] 0070 i 14400 1416 I 0063 ; 12060 i 1276 il i 0,066 ! 12240 1208 i 0048 Bl .1.0800- 880 0042 .10030 [ 606 i 0084 .17300 1700
o2 1B 0,050 14400 1415 0,045 12080 1278 0040 12240 1206 0033 10800 880 0,030 10080 6o5 0060 17300 1700
20 | opso | e nso 0045 oS00 | 1030 | opas | oeis | 075 | opss | B7S0 | 765 | 0080 | 8165 | 625 | 0080 | 44000 | 1380
30 0,040 2070 H80 0,036 8170 1030 0032 Fralsl 78 0026 6800 765 0024 | 8350 625 0pag 10900 1380
=0 B8 0180 14400 1570 0162 12980 1415 ojdaa 12240 1340 o7 10800 a45 0108 10080 770 0,218 17300 1880
12 0430 14400 1570 oH7 12060 1415 ojo4a 12240 1340 0085 10800 o485 0078 10080 770 0158 17300 1800
o5 | 18 a100 14400 1570 0080 12980 1418 apso 12240 |1340  0pss |10800| 045 | OpEO 10080 770 ot20 | 7300 | 1800
20 0400 1670 1276 0080 10500 150 0080 9016 1086 0066 |B750 | 850 | 0060 | 8166 | 695 | 0120 |44000| 1630
a0 0080 s070 275 0072 870 1150 0064 | 7710 | 1085 0052 | 6800 850 | 0048 |6350| 695 | 0096 |10800 | 1530

Not: Bu kesme sartlar genel kosullar icin referans alinabilir, ancak islenecek makina ve is parcasi sartlarina gére parametreler yeniden gézden gecirilmelidir, eger is mili
devri tavsiye edilenden daha disik ise litfen ilerleme miktarim da aymi oranda disiirin.

Kesme derinligine bagh olarak hiz ve ilerleme, isleme y&ntemine, talas clusumuna ve kesme giiriiltiisiine gére artinlabilir veya azalhlabilir Is parcasimin diizgiin bir sekilde
tutuldugundan ve tutucunun sikica sabitlendiginden emin olun.

%ﬁ“ Qrafit Tranyum Alsganlar Bakir
o | x o x o
O= OPTIMUM SECIM X= KULLANILABILIR <*> ONERILMIYOR
Malzeme Grubu x Karbon Celikler, D&kiimler, Celik Alasimlar ve
o Celik Alasimlar, Takim Celikleri, On Sertlestirilmis Celikler (35.45 HRc) AIG?‘T‘S'Z C,ellklii_rk:!() HRc'ye kadar
o Hardened Steels [ 4555 HRC ) * Paslanmaz Gelik Gruby
o Grafit x Sertestirilmis Celikler [ 55-70 HRC )

o Bakir

CUTTING TOOLS
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- ) O ek Diiz Helis Dalma ,35: Malzeme
Malzeme mm'm Sertlg:g:nﬁgflilu o
Axial RPM Table Axial | RPM | Table Axial | RPM  Table
Depth Feed Depth Feed Depth Feed
d1 13 | ofcut (vf) of Cut (vf) of Cut (vf) |ofCut (vf)  of Cut (vf) of Cut (vf)
(ap) (ap) ap) (ap) {ap) (ap)
(mm) (mm) {mm) (revimin) (mmimin) {mm) (revimin) | (mm/min) | (mm) | (rew/min) [mm/ (mm) | (rew | (mm/ | (mm) frev/ (mm/ (mm) (revi (mmy
min) min}) min) min) min) mln] min})
3 | 0,100 28750 1350 0,090 | 26000 | 1250 | 0,070 | 24500 | 930 | 0,050 21600, 700 |0,065| 20150 560 0,120 | 34550, 1630 |
El 0,070 28750 1350 0,063 | 26000 | 1250 | 0,049 | 24500 | 930 | 0,035 21600 700 |0,089| 20150 560 0,084 |34550| 1630
6 | 0040 25900 1120 0036 | 23350 | 1000 | 0,028 | 22000 | 770 | 0,020 [19450] 575 |0,022| 18150 465 0,048 31100, 1345
1 0,040 25500 1120 0,036 | 23350 | 1000 0,028 | 22000 | 770 | 0,020 575 | 0,002 18150 465 | 0,045 (37100 1345 |
4 10 | 0025 25900 1120 0023 | 23350 | 1000 | 0,018 | 22000 | 770 | 0,013 [19450] 575 |0,014| 18150 465 0,030 (31100, 1345
17| 0055 73000 870 0003 | 20750 | 785 | 0018 | 19800 | 500 | 0,013 (17300 445 | 0,014 16150 350 0,030 27650, 1045
14| 0025 23000 870 0023 | 20750 | 785 0,018 | 19600 | 500 | 0,013 (17300 445 0,014, 16150 350 0,030 |27650 1045
6 | 0015 73000 750 0014 | 20750 670 0,011 | 19600 | 475 | 0,008 [17: 375 | 0,008 16150 280 0,018 |27650| 895 |
- 6 | 0084 25500 1200 0076 | 23000 1100 00059 | 21750 | 760 | 0.042 570 | 0.046 17900 460 0,101 |30700] 1450 |
g 12 | 0030 23000 1000 0027 | 20750 900 0021 | 19600 | 685 | 0,015 17300 515 |0,017| 16150 415 0,036 (27650, 1200
6 0,100 22500 1060 0,090 20200 950 0,070 19000 | 670 0,050 [16800 500 0,055] 15700 400 0,120 [26900] 1270
14 10 | 0,056 20000 870 0050 | 18200 785 0039 | 17150 | 600 | 0,028 151000 450 |0,031, 14100 360 0,067 24200, 1045
16 | 0,085 18000 680 0032 | 16150 600 0,025 | 15250 | 300 | 0,018 13450 345 |0,019, 12550 270 0,042 (21500, 810
4 0,170 22500 | 1060 | 0099 | 20200 | 950 0,077 | 19000 | 670 | 0,055 (16800 500 | 0,067, 15700 400 0,132 |26900, 1270
6 0,110 22500 1060 0,099 | 20200 950 0,077 | 19000 | 670 | 0,055 [16B00] 500 |0,061| 15700 400 0,132 |26900] 1270
10 | 0,060 20000 a70 0054 | 18150 785 0,042 | 17150 | 600 | 0,030 (15100, 450 |0,033| 14100 360 0,072 | 24200, 1045
1.5 12 0,060 20000 870 0,054 18150 785 0,042 17150 | 600 0,030 151000 450 0,033] 14100 360 0,072 §24200] 1045
16 | 0,038 18000 680 0034 | 16150 610 0027 | 15250 | 390 | 0,019 134500 345 |0,021, 12550 270 0,046 (21500, 810
30 | 0,038 16000 &80 0,034 | 16150 &10 0027 | 15250 | 390 | 0,019 (13450, 345 |0,021| 12550 770 0,046 |21500 810
25 | 0023 13500 440 0,021 | 127100 390 0,016 | 11450 | 380 | 0,072 /107000 220 [0.013| 9400 165 0.028 [16150] 525 |
6 0,110 20800 1100 0,099 | 18750 | 985 0,077 | 17700 | 690 | 0,055 [15600/ 515 | 0,061 14550 415 0,132 |25000] 1310
16 12| 0064 16700 900 | 0058 | 16850 810 0045 | 16000 | 620 | 0,032 (14000, 465 |0.035| 13100 370 0.077 |22500 1080 |
20 | 0,040 16650 700 0036 | 15000 530 0,028 | 14150 | 400 | 0,020 125000 355 |0,022| 11700 280 0,048 |20000] 840 |
g | 0130 70600 1100 0,117 | 18750 985 0051 | 17700 | 690 | 0,065 15600 515 | 0,072, 14600 415 0,156 25000, 1310
1.8 14 | 0,072 18700 500 0,065 | 16850 810 0,050 | 16000 | 620 | 0,036 140000 465 |0,040, 13100 370 0,086 |22500| 1080
20 | 0045 16650 700 0041 | 15000 630 0032 | 14150 | 400 | 0,023 (12500, 355 |0,025| 11700 280 0,054 120000, 840
4| 0200 16800 1060 0,180 | 15100 | 950 0,140 | 14300 | 670 | 0,100 (12600, 500 |0,110| 11750 400 0,240 |26750) 1270
6 | 0200 16800 1060 0,180 | 15100 950 0,140 | 14300 | 670 | 0,100 (126000 500 |0,110, 11750 400 0,240 20150, 1270
& | 0,140 16800 1060 0,126 | 15100 950 0,098 | 14300 | 670 | 0,070 (12600, 500 |0,077| 11750 400 0,168 20150, 1270
0 | 0,140 16600 1060 | 0,126 | 15100 | ©50 | 0098 | 14300 | 670 | 0,070 (12600, 500 |0,077| 11750 400 0,168 |20150| 1270
2,0 12 | 0,080 15100 a70 0072 | 13600 785 0,056 | 12850 | 600 | 0,040 (11350, 450 |0,044| 10600 360 0,096 (18150 1045
16 | 0,080 15100 870 0072 | 13600 | 785 | 0056 | 12850 | 00 | 0,040 (11350, 450 | 0,044 10800 | 360 | 0,006 |18150) 1045
20 | 0,050 15100 870 0045 | 13600 785 0035 | 12850 | 600 | 0,025 |11350, 450 |0,028| 10600 | 360 | 0,060 (18150 1045
925 | 0,050 13450 680 0,045 | 12100 610 0035 | 11450 | 390 | 0,025 (10100] 345 | 0,028, 9400 270 0,060 (16150, 810
30 | 0,030 13450 680 0,027 | 12100 610 0,021 | 11450 | 350 | 0,015 (10100 345 |0.017| 9400 270 0,036 |16150, 810
e 12 | 0,180 14400 1140 0,162 | 13000 | 1000 0126 | 12250 | 715 | 0,090 10800/ 535 |0,099) 10000 430 0216 17300, 1360
i 20 | 0,100 12950 940 0090 | 11700 850 0070 | 11000 | 640 | 0,050 |9700| 480 |0.055| 9080 390 0,120 |15550| 1120
8 | 0300 12800 1010 0270 | 11500 §10 0210 | 10900 | 635 | 0,150 19600 475 |0.165, 8950 380 0,360 15360, 1210
12| 0210 12800 1010 G.189 | 11500 910 0.147 | 10900 | 635 | 0.105 |9600| 475 |0.116| 8950 380 0.252 |15360, 1210
30 20 | 0,120 11500 830 0108 | 10400 750 0084 | 9800 | 570 | 0,060 |8650| 430 |0066| 8070 345 0,144 |13825| 995 |
30 0,080 11500 830 0,072 10400 750 0,056 9800 570 0,040 |8B50] 430 0,044 8070 345 0,096 (13825 995
12 | 0400 9400 1900 0360 | 8500 1500 | 0,280 | 8000 | 1360 | 0,200 |7050| 900 |0,220 €600 730 0,480 |11500| 2300
40 20 | 0280 8450 1700 0252 | 7600 1370 | 0,196 | 7200 | 1220 | 0,140 |6350] 810 |0,154| 5920 655 0,336 10350, 2070
' 30 0,160 8450 1530 0,144 T600 1250 0,112 7200 | 1100 | 0,080 |6350| 810 0,088 5920 655 0,192 §10350] 1863
40 0,100 7600 1370 0,090 6850 1110 0,070 6480 990 0,050 {57100 730 0,055 5330 590 0,120 | 9140 1645

Not: Bu kesme sartlar genel kosullar icin referans alinabilir, ancak islenecek makina ve is parcas: sartlarina gére parametreler yeniden gézden gecirilmelidir, eger is mili
devri tavsiye edilenden daha dissiik ise ilerleme miktarini da aymi oranda diisiiriin.

Taiom Gesgy, On
Sertiogtiain Gelnter,

Titanyumn Alasimlan

O= OPTIMUM SECIM

Malzeme Grubu

X= KULLANILABILIR

o Alagiml Celikler, Takim Celikleri,
On Sertlestirilmis Celikler (35-45 HRc)
o Sertlestirilmis Celikler [ 45-55 HRC )

o Gralfit
o Bakir

<*> ONERILMIYOR

x Karbon Celikler, Dskiim, Alasimli ve
Alasimsiz Celikler 30 HRc'ye kadar
x Paslanmaz Celik Grubu

x Sertlestirilmis Celikler ( 55-70 HRC )

CUTTING TOOLS



DELIK iSLEME TAKIMLARI -
MATKAPLAR -
NC PUNTA MATKAPLAR -
RAYBALAR

3D MATKAP SU VERMESIZ

5D MATKAP ICTEN SU VERMELI

5D MATKAP SU VERMESIZ

s _? &

M —

NC - PUNTA MATKABI (60°-90°-120°)

RAYBA H7
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Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik

CUTTING TOOLS



gt Ug Helis 3xD Universal
. JAICTN Agiz Sayisi Silindirik Agisi ~30° i 5
: 56HRc
Z2 Saft 140°

D1/h10 D2/h6 Shank L1 Overall 12 L3 z Saft
Cap Sap Capi Tam Boy Helis Boy ?
14,5 16 115 45 65 2 Silindirik
14,6 16 115 45 65 2 Silindirik
14,7 16 115 45 65 2 Silindirik
14,8 16 115 45 65 2 Silindirik
14,9 16 115 45 65 2 Silindirik
15 16 115 45 65 2 Silindirik
15,1 16 115 45 65 2 Silindirik
15,2 16 115 45 65 2 Silindirik
15,3 16 115 45 65 2 Silindirik
15,4 16 115 45 65 2 Silindirik
15,5 16 115 45 65 2 Silindirik
15,6 16 115 45 65 2 Silindirik
15,7 16 115 45 65 2 Silindirik
15,8 16 115 45 65 2 Silindirik
15,9 16 115 45 65 2 Silindirik
16 16 115 45 65 2 Silindirik
16,1 18 123 51 73 2 Silindirik
16,2 18 123 51 73 2 Silindirik
16,3 18 123 51 74 2 Silindirik
16,4 18 123 51 73 2 Silindirik
16,5 18 123 51 73 2 Silindirik
16,6 18 123 51 73 2 Silindirik
16,7 18 123 51 73 2 Silindirik
16,8 18 123 51 73 2 Silindirik
16,9 18 123 51 73 2 Silindirik
174 18 123 51 73 2 Silindirik
17,5 18 123 51 73 2 Silindirik
18 18 123 51 73 2 Silindirik
18,5 20 131 55 79 2 Silindirik
18,8 20 131 55 79 2 Silindirik
19 20 131 55 79 2 Silindirik
19,5 20 131 55 79 2 Silindirik
20 20 131 55 79 2 Silindirik
frett 3 iy croncl A
O= OPTIMUM SECIM  X= KULLANILABILIR ~ <*> ONERILMIYOR
Malzeme Grubu o Paslanmaz celik Grubu
o Karbonlu Celikler, Alasimh Celikler, Dékiim < 850 N\mm? o Titanyum alasimlar

o Alasimi gelikler, Takim celikleri, x Sertlestirilmis celikler ( 55-70 HRC )

On Sertlestirilmis celikler <35 HRC (< 1200 N\mm?)
o Sertlestirilmis celikler [ 35-45 HRC )

CUTTING TOOLS



e i Ug Helis 3xD Universal
Agiz Sayisi Silindirik i X
L JAICTN u Z.'QZ ¥! saft AEIS: ~30 <56HRc
140
Delme Kesme f, mmirev
Derinligi Hizi
Malzeme Grubu g Delme Gapi (mm)
Capxd Ve m/min. 1-2 mm 2-3mm
D0k Cell fltamive DUKImIColk St37-542-C22-GS38 | 5-8 x d arasinda 30-135 0,040-0,095 0,080-0 135
600 Mimm™ ye kadar
Steel and cast steel up to 600 Nimm? St50-5160-C35-GS52 | 5-8 x d arasinda 30-130 0,040-0,085 0,080-0 135
Celik ve Dékim Cellk
Steel and cast steel 700-1000 Nimm? SI70-C45-GS62 5-8 » d arasinda 20-110 0.035-0,0 70 0,070-0,120
Steel and cast steet 1000-1600 Nimm?* QOMNCYE-100Cr6 5-8 x d arasinda 10--30 0,014--0,0 36 0,029-0,045
GG20,66G40,GTS45| 58 x d arasinda 25-100 0050-0 112 0.102-0.188
S ”g‘i‘:::: HIOkS 250 HB kadar GG30,GGGE0,GTWAN| 58 x d arasinda 20-90 0.050-0 112 0.102-0.168
250 HB yukarida GG40,GGG70,GTST0| 58 x d arasinda 15-80 00030 113 0.093-0 160
Altiminyum «—10%Si 5-8 x d arasinda 35-250 0.050-0 110 0.102-0.165
Aldminyum
Altiminyum—10%3i 5.8 x d arasinda 35-200 00500 .10 0.102-0.165
Kesme
Hizi Del
Malzeme Grubu ~Delme Gapi (mm)
Ve mimin. 3-5 mm 5-8 mm 8-12 mm 12-16 mm 16-20 mm
Disilk Gelik Alagim ve Dékim Gelik S137-5142-C22-G538 B5-145 0080 13 0.16-0.23 0.2-0.30 0.26-0.37 0.28-0.40
600 Mimm™ ye kadar
Gelik va Dbkom Gelik St50-5t60-C35-GS52 60-140 009013 0.16-0.23 0.2-0.30 0.26-0.35 0.26-0.40
600 Nimm™ vye kadar
Celik ve Dokim Gelik v = i v
2061000 N o Kodor S170-C45-G562 50-120 0060 .14 0.11-0.25 0.14-0.31 0.17-0.39 0.19-0.44
Gelik ve Dakiim Celik . :
10501500 i yo Fader S0MNGrV8-100GrS 4070 005-0 .08 0,090 16 0.12-0.20 0.15-0.25 0.16-0.27
Celik ve Dokim Celik ;s . " o ’
NS DBl 13051600 NI o hadar X210Cr12-34CrAINIT 3040 003005 006-0 .08 0.07-0.11 0.09-0.13 0.1-0.15
Gelik Sertlegtirimis Gelik 45-55 HRC 1530 00250036 | 0032006 005-0 072 0067-0.096 0075011
55-65 HRC 10-15 00080012 | 0.009-0015 0170024 0.025-00 36 0.025-00 36
35-38 00690 .12 0.85-0.14 0.15-0.26 0.19-0.32 0.22-0.38
Paslanmaz gelik Ostenitik, Stlfird 40-80 0.04-0 07 0.07-0.13 0.10-0.17 0.13-0.22 0.15-0.25
Sertlestiriimig Paslanmaz Gelik 2545 0.04-0 07 007-0.12 0.08-0 .14 0.11-0.18 0.120.21
900 Nimm™ ye kadar 15-30 003005 0.05-0 08 0.07-0.11 0090 .13 -
Niand Co 900-1200 N/mm™ arasi 10-20 002-0.04 005-0 07 006-0 .09 007-0.11 Z
Alagimlari
1200 Nifmm™ yukarida 515 002-0.03 004-0 05 006-0 008 007008 2
200 HB kadar GG20,GGG40,GTS45 75.90 0.150.25 020-0.35 0.25.0.45 0.30-0.50 035055
Grl va Noddler 250 HB kadar GGI0,GGGEE0,GTWAD 65-80 0.150.25 020-0.35 0.25.0.45 0.30-0.50 0.35-0.55
Ddkme Demir
250 HB yukarda GG40,GGGT0,GTST0 55.70 0.12-0.20 0.150.25 0.20-0.35 025-0.40 030-0.45
D‘"’"’ﬁ'eggai[:ﬂ"“m 350-450 HB arasi 35-60 006010 0.08-0 .12 0.10-0.14 0.12:0.16 0.14-0.18
Altiminyum «10%Si 80-300 007-0.15 0.10-0.25 0.15-0.35 0.25-0.45 0.30-0.50
Alldminyum
Aliminyum —10%Si 70-200 007-0.15 0.100.25 0.15-0.35 0.25-0.45
NiCr20Co14MoNb
NiCr20C018MoNb
10--30 0.02-005 0.02-007 0.04-0 .10 0.06-0 12 0.08-0
NIMONIC NICr20Co18Ti
RENE 41 NiGrz0Co1T1Al

CUTTING TOOLS



D1/h10 D2/h6é Shank

Cap
3
3,1
3,2
3.3
3,4
3,5
3,6
3.7
3,8
3,9
4
4,1
4,2
4,3
4.4
4,5
4,6
4,7
4,8
4,9
5
51
5,2
53
5,4
5,5
5.6
5.7
5,8
5,9
6
6,1
6,2
6.3
6.4
6,5
6,6
6.7
6,8
6,9
7
7
7,2
7.3
7.4

T:L Adiz Sayisi Silindirik
Z:2 Saft

Sap Capi

@ 0w W oW o » W ™ W M ™ M 0O OO OO0 OO

L1 Overall
am Boy

66
66
66
66
66
66
66
66
74
74
74
74
74
74
74
74
74
74
82
82
82
82
82
82
82
82
82
82
82
82
82
21
21
21
21
21
21
21
21

21
21
21
o1
91
21

Ug
Agisi
140"

Helil;.zBoy
23
23
23
23
23
23
23
23
29
29
29
29
29
29
29
232
23
29
35
35
35
35
35
35
35
35
35
35
35
35
35
43
43
43
43
43
43
43
43

43
43
43
43
43
43

Helis
~30°

L3

28
28
28
28
28
28
28
28
36
36
38
36
36
36
36
36
36
36
44
44
44
44
44
44
44
44
44
44
44
44
44
53
53
53
53
53
53
53
53

53
53
53
53
53
53

N

N NN RNRN N R K BN R KRB RBDBRRRDRLODRPODNDRLERLBRLRRLDERLDRPDNRLDRDLDRNNKNRLDRLDNDRLODRODRLRDRNODRPDDODND

Saft
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik

Malzeme
<56HRc

CUTTING TOOLS



D1/h10 D2/h6 Shank

Cap
7.5
7,6
7.7
7.8
7.9

8
8,1
B2
8.3
8,4
8,5
8,4
8,7
8,8
8,9

9
o1
2.2
9,3
9,4
9,5
9,4
9.7
9,8
9,9

10

10,1
10,2
10,3
10,4
10,5
10,6
10,7
10,8
10,9

11
1,1

1,2
1,3
11,4
11,5

1,6

n7

1,8

1,9

T:L Adiz Sayisi Silindirik
Z:2 Saft

Sap Capi

L1 Overall
Tam Boy

21

21

21

21

21

91

103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
118
118
118
118
118
118
118
118
118
118
118
118
118
18
118

18
118

18
18

Ag|5|
140"

Helus Boy
43
43
43
43
43
43
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
49
56
56
56
56
56
56
56
56
56
56
56
56
56
54
56

56
56

56
56

Helis
~30°

53
53
53
53
53
53
61
41
61
61
41
61
61
61
61
41
61
61
61
61
41
61
61
61
61
41
71
71
71
7
7
71
7l
rdl
71
7
71
71
71
71
71

71
71
71
71

N

LS S B SRR S ] K KK RN BB RN RDRRPODRNRNDNRRPDBRNDRDRODRNDR DD PODNRDRD RN RKNRDDPODNDPLODKNPDLDND

Saft

Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik

Malzeme
<56HRc

CUTTING TOOLS



12

12,1
12,2
12,3
12,4
12,5
12,6
12,7
12,8
12,9
13
13,1
13,2
13,3
13,4
13,5
13,6
13,7
13,8
13,9
14
14,1
14,2
14,3
14,4
14,5
14,6
14,7
14,8
14,9
15
15,1
15,2
15,3
15,4
15,5
15,6
15,7
15,8
15,9

Adiz Sayisi
2

12
14

118
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
124
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133

143
143
143
143

Silindirik
Saft

56
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63
63

71
71
71
71

Ug
Agisi
140"

71

Fi7d
77
77
77
77
77
77
77
27
77
77
77
77
77
77
Td
77
77
77
77
83
83
83
83
83
83
83
83
83
83
83
83
83
83
83
83
83
83
83
83

93
93
93
93

Helis
~30°

R RN RN NN RPN R RN R NDR B R R DR BNDRDRDNRRNDRDRBRR N NDNDRNDRPNBDRRDRDNDRDRBDRRDNDRNRD RN RNDN

NN N

Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik

CUTTING TOOLS



i Silindirik Ug Helis 5xD Malzeme
Sl OF )

D1/h10 D2/hé6 Shank L1 Overall L2 L3

. z Saft
Cap Sap Cap! Tam Boy Helis Boy :
18,5 20 153 77 101 2 Silindirik
18,8 20 153 77 101 2 Silindirik
19 20 153 77 101 2 Silindirik
19,5 20 153 77 101 2 Silindirik
20 20 153 i 101 2 Silindirik
Kesme f, mm/rev,
Malzeme Grubu Hizi | Delme Capi (mm)
Ve m/min 3-6mm 5-8 mm 812 mm 12-16 mm 18-20 mm
Disik slagimh celic ve 600 Njmm®ye kadar ddkme gelik | St37-5t42-C22-GS38 75180 009-013 016023 |  02:029 026-037 028-041
Gelic ve 800 N/mm?ye kadsr dakme gelik StEO-St60-C25-GS52 66-165 000-013 016-023 02-039 0.26-037 028-041
Gelk ve dékme celik 700-1000 Nfmm St70-C46-GS62 EB-136 008-014 0H-0.26 | 014-0.31 07-039 012-0.44
Gelik ve dkme geiik 1000-1300 N/mm 90MNCIV8-100Cr6 4580 005-000 00o-016 | 01202 015-025 016-027
Celik ve Dékme Gelik ve dikme gelik 1300-1600 Nfmm X210Cri2-34CrAINT 45-80 005-009 009-016 | 01202 015-025 016-0.27
Celik Sertlestiriimig gelik 45-55 HRC 25-40 0025-0038 04-006 0.05-007 0.065-0.005 0075-011
Sertlegtiriimig gelik 55-656 HRC 20-30 0.016-0.025 0.2-004 | Q03-005 0.045-0075 0065-009
Paslanmaz Gelik Ferritirk 45105 0070-0.12 013-022 | 016-027 02-0.34 0.22-038
Paslanmaz gelik Sstenitik, sifiirli 45-85 0.085-0.075 009-016 042-0.21 015-025 018-03
Sertlegtiriimis paslanmaz gelik 36-56 0.045-0.080 0.075-043 oH-018 043-0.22 015-0.25
900 Nfmm'ye kadar 25-40 0.030-0045 0055-0080 07501 0090-013 011-0.16
Nive Co 900-1200 N/mm arasinda 15-25 0025-0035 | 0040-0060 @ 005-0070 0.065-0095 0075-011
Alasimlar = & =1 e e e = = = =
1200 Njmminin iizerinde 10--16 0020-0030 | 0040-0055 | 0045-0065 0060-0080 0070-0095
G . o 200 HB'ye kadar GG20GGG40,GTS46 B6-106 016-0.25 0.20-036 0.26-0.45 0.30-050 0.35-0.65
riv ]
Noduler Dékme 250 HBYe kadar GG30,GGGBE0GTWAD 75-90 015-0.26 020-0.36 025-0.46 030-051 035-0.56
Dermir 250 HB'nin iizerinde GG40GGGTOGTSTO 65-80 012-020 015-025 | 020035 0.25-040 0.30-0.45
?waeblhr , 350-450 HB arasinda 40-70 006-010 Qos-012 010-014 o12-018 014-018
Dokidm demir
Alliminyum «10%:S1 100-400 0410-0.26 046-0.36 | 0.26-0.45 0.20-050 0.36-0.656
Aliminyum 1
Aliiminyum »10%Si 90-300 010-026 015036 | 025045 030-050 035-0.56
WASPALOY NICr20Col4MoTi
INCOMNEL NICr20Cot8MoNb
Titanyum 16-36 002-007 002-007 0086-012 008-016 008-018
HIMONIC NICr20Col8Ti
RENE 41 NCr20CotiTAl
Karbon Cel
Celik Ahgm:; Sertlestirimis Celikler Sertlestiriimis Gelikler PasianmEr Gl Titanyum Alasimlar
Dl 2 ( 45-55HRC ) (55-70HRC ) Isiya direncli alagimlar
o L] X o o

O= OPTIMUM SECIM  X= KULLANILABILIR ~ <*> ONERILMIiYOR

Malzeme Grubu o Paslanmaz Celik Grubu

o Karbon Celik, Alasimh Celik, Dékim < 850 N\mm2 b Tlianyu!'r[ Al.oglrnf?rl

o Alasimli celikler, Takim celikleri, x Sectiegiirilmis Celikler (35-70 HRC)
On sertlestirilmis celikler <35HRC (<1200 N\mm2)

o Sertlestirilmis Celikler (35-45 HRC)

By
Safety

CUTTING TOOLS



@: AICTN TL Adiz Sayisi @ Silindirik
3 Z:2 Saft

D1/h10 D2/hé Shank
Sap Capi

Cap
3
3,1
3,2
3,3
3,4
3,5
3,8
a7
3,8
3,9
4
4,1
4,2
4,3
4,4
4,5
4,6
4,7
4,8
4,9
5
5,1
5,2
5,3

5,4
5,5
5,6
5,7
5,8
5,9

6,1
&2
6,3
6,4
6,5
6,6
8,7
6,8
6,9

71

7,2
7.3
7.4

@ o ® ® ® ® 0O 0 ® ® © © ®®w o 0 00

L1 Overall
Tam Boy

1]
[+1+]
-1
-1
1]
-1
(-1
-1
74
74
74
74
74
74
74
74
74
74
82
a2
82
a2
a2
82
82
a2
82
a2
82
a2
a2
21

1

1

1

1

21

1

1
21
?1
?1
?1
21
1

HelilszBo)r
23
23
23
23
23
23
23
23
29
2%
29
29
2%
2%
29
29
2%
29
35
35
35
35
35
35
35
35
35
35
35
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35
43
43
43
43
43
43
43
43
43
43
43
43
43
43

-
(2]

W W oW W R R RN KRR R KRR
o O O O D @ O Mm@ MW

RR|RERERREREREE

S

53
53
53
53
53
53
53

53
53
53
53
53
53
53

5xD Malzeme
<56HRc

saft

]

MR OKMN KN K MK KMKKMBERBRNMNRBOEGRLRKERKBBRKRERBBRBEBRBKRMOBRKBNRKLOLERKBBRKBKBRNRKNRLEGRLORKMNRKBEBRKLELBDRLERNRKLRBBRLORBRBRNBDODRBRKKN

Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik

CUTTING TOOLS



@e AICTN TL Adiz Sayisi @ Silindirik
3 Z:2 Saft

D1/h10 D2/h6 Shank

Cap
7,5
7,6
7.7
7,8
7.?

8
8,1
8,2
8,3
8,4
8.5
8,6
8,7
8.8
8,9

9
9,1
9,2
9.3
9,4
2,5
9,6
9,7
9.8
9,9

10

10,1
10,2
10,3
10,4
10,5
10,6
10,7
10,8
10,9

n
1,1
1,2
1,3

11,4
1,5
1,6
n,7
11,8
1.9

ap Capi

L1 Owverall
Tam Boy

21

21

21

21

?1

21

103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
118
118
18
18
118
118
118
118
118
118
118
118
118
118
118
118
118
118
118

Ug
Agisi
140°

HeIiLszBoy
473
43
43
43
43
43
49
49
49
49
A9
A9
49
49
49
49
49
49
4%
A4S
A9
49
49
49
49
AP
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56

Helis
~30°

L3

53
53
53
53
53
33
-1
&1
&1
&1
-1
&1
61
61
61
61
a1
61
&1
&1
&1
&1
&1
&1
&1
61
71
71
71
71
71
71
71
|
71
71
71
71
71
71
71
71
71
71
71

Saft

N
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Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik

Malzeme
<56HRc

CUTTING TOOLS



@e AICTN TL Adiz Sayisi @ Silindirik
3 Z:2 Saft

D1/h10 D2/hé6 Shank
Sap Cap

Cap
12
12,1
12.2
12,3
12,4
12,5
12,6
12,7
12,8
12,9
13
13,1
13,2
13,3
13,4
13,5
13,6
137
13,8
13,9
14
14,1
14,2
14,3
14,4
14,5
14,6
14,7
14,8
14,9
15
15,1
15,2
15,3
15,4
15,5
15,6
15,7
15,8
15,9
14
16,5
17

L1 Overall
Tam Boy

118
124
124
124
124
124
124
124
124
124
124
124
125
124
125
124
124
124
124
124
124
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
133
143
143

Ug
Agisi
140°

L2
Helis Boy

56
&0
&0
&0
&0
&0
&0
&0
&0
&0
&0
&0
&0
&0
&0
&0
&0
&0
&0
&0
&0
&3
&3
&3
&3
&3
&3
&3
&3
&3
&3
63
&3
&3
&3
63
&3
&3
&3
&3
63
71
71

Helis
~30°

L3

71

77
77
77
77
rr
i
rr
rird
77
rdr
rr
77
77
i
77
77
i
77
77
77
a3
83
83
83
83
83
83
83
83
83
a3
a3
83
83
a3
83
83
83
83
83
93
?3

N
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Malzeme
<56HRc

Saft
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik
Silindirik

CUTTING TOOLS



e u Helis Malzeme
E AICIN Agiz Sayssi Silindirk A ﬂ ~30° P <56HRe
Z:2 Saft 140°
D1/h10 DZ/hé Shank L1 Overall L2 L3 - Saft
Cap Sap Cam Tam Boy Helis Boy =
17,5 18 143 71 93 2 Silindirik
18 18 143 71 93 2 Silindirik
18,5 20 153 77 101 2 Silindirik
18.8 20 153 77 101 2 Silindirik
1% 20 153 77 101 2 Silindirik
19.5 20 153 77 101 2 Silindirik
20 20 153 77 101 2 Silindirik
Kesme f, mmjrev,
Hzi
Malzeme Grubu Delme Capi (mm)
Ve mymin. 3-5 mam 5B mm B-12 mm 1246 62 0 mm
sl slammi celk ve SO0 N fmmye kadar dééome gelk | S137-5142-C2 2 GS38 B5-145 Qo08-013 a6-023 02-030 026037 O28-040
Celik ve SO0 N/mmm™ye kadar d Some gelik S50-SEB0-C3I5-G852 B0O-140 Q08-013 a\’-023 02-030 0286035 O.28-0.40
Gellicve atkme el 700-1000 Njmnv SUN-CAB-G862 50-120 06-014 0n-028 034-031 0T-039 019-044
Gl ve dbkorme celik ¥000-1300 Njmem? BOMNCVE-100CT 6 a0-7 005-0008 QOG-0 012-020 015-0256 a6 -027
(== ddkome gelik 130:0-96 00 Nimen® 20T 2 34CIAINGT 30-40 003-0.06 Q.06 008 oo7-an 0003 01-015
Celik ve Dskiim e
Datmi S8 MegUriimig Galk 555 HRG 1530 0025-0036 | 0032006 005-0072 0.067-0.096 0o7s-an
S ribegtiriimag Celik 55-65 HRC W15 OD08-0.012 0009-0015 O17-0.024 02500368 0025 -0036
Paslanmaz Fer ritiik ce lik a5-38 0068-012 Q85034 085-026 or9-0.32 0.22-038
Paalanmaz galic Setenitii, ol Find 40-80 Q04-007 Qo7-013 090-017 013-022 035-028
Sertlegtiriimig pasEnmaz celilc 25-45 O4-007 aorar2 QO08-034 G038 [ah ~Ral. ]
D00 Njmm*©ye kad ar *-30 0V03-0.06 QOS5-008 o.o07-an 009013 -
Ni ve Co alagimiar B00-1200 Nfmny* arsanda 10-20 00z-004 Q05-007 Q06-008 007011 -
1200 Njmm® yulkianda 615 ©02-003 Q04 -0 Q060008 QOF-000 -
200 HB ye kadar G2 OG04 QGTSae5 S-80 ans-025 Q20-0.35 025-045 030-050 035055
Qi s Flochille 250 HB'ye kadsr GO3NGEOE0ETW A0 65-80 15-025 020-035 025-045 030-050 035055
Drkilirm D esmmir
260 HB yukanda GG4A0GOGTOGTS?0 &55-70 a12-020 015-0.26 020035 025-0.40 0.30-045
D{_)Mf‘m'l’_:lﬁ-kﬁm 350-450 HB arasinda 3560 Q06-0.90 008-012 030034 ot2-0% 0a4-0n8
ANiminyum 10951 B0-300 007-015 010-0.25 015-035 025-045 0.30-050
AlUminyum
ASrmemyuem -+ ¥0% S 70-200 QO7-015 a10-0.25 015-0.35 025-045 0.30-050
WASPALDY NECT20Co 1 Mol
INCONEL NICr20C o1 MoND
Titayurm 10-—-30 002-006 0.02-0.07 0.04-010 006012 003-015
HIMONIC NICr20Co 18Ti
RENE 41 INICr20-CotTia
Takumn Geigsl, On
Karibon Celiik, ml:n-. Sertlestidimis Cealik Titanyum Alagmiar
< 850 IN,mm? <385 HRC (B5-FOHRC ) Isiya direngli alasimiar
f< 1200 Nymerr)
(-] [=] | a o x a a

O=OPTIMUM SECIM

X¥= KULLANILABILIR

Malzeme Grubu

o Karben Celikleri, Alagimh Celikler, Dékim < 850 M\mm?
o Alasiml celikler, Tokim celikleri,

On sertlestirilmis celikler < 35 HRC (< 1200 NYymm2)
o Sertlestirilmis Celikler (35-45 HRC)

<*> OMNERILMIYOR

o Paslanmaz Celik Grubu
o Titanyum Alagimlan
x Sertlestirilmis Celikler (5570 HRC)




5 sy ¥ Helis Malzeme
AICTN '[L Silindirik Uso s NC
EL r g_gzlz Sayisl © Saft : 90° ~30 <56HRc
g 120°
D1/m7T D2/hé L1 L2 a
Cap Sap Capi Tam Boy Helis Bay
3 3 50 B &0°-20°-120°
4 4 30 12 &0°-20°-1207
5 5 50 13 60°-20°-1207
[} & 57 14 60°-20°-120°
8 8 &3 19 60°-20°-120°
10 10 72 22 60°-920°-120°
12 12 a3 28 60°-90°-120"
14 14 83 32 60°.90°.1207
16 16 92 32 &60°-20°-1207
20 20 104 45 &607-207°-120°
Kesme f_ mm/rev
a o
Malzeme Grubu Hizi
_ _ Delme Capi (mm) _
Ve m/min.  3-5mm 5-8mm  8-12mm 12-16 mm 16-20 mm
Disii alazimli celik ve SO0 Nfrmm2ye kadar dokme | SE97-SHA2-025-0538 | £5-145 0.02-013 016-023 02020 028-037 028-0.40
Qeiik ve dokma gaik 600 NjmmZye kader StS0-S80-CIS-GS5| &0-140 0.09-013 016023 02030 026-0.35 028-0.40
Colik va dékme cailc 7001000 Njmm2 | St70.CA5.GS62 | 50-120 0.08-014 0n-02% 014-031 av- 019-0.44
Gelik ve dbkme gelik 1000=1300 N/mmz BOMNCrVE-100Cr8 4070 005008 009-0.18 012-020 015025 016-0.27
Celik ve Celik ve ookme el 130016 00 Nfmm?2 XZWCT2-3ACTAIND 3040 003005 006-008 op7F-0n 008-013 005
Dokim Qelik Sertlegtinimis gelik 4556 HRC 15-30 0O0P5-0036 | GOB2-006 005-0.072 O.067-0.096 DO75-0M
Sertiegtidimis celik 55-65HRC 10--15 QO0B-Q0Z | 0.009-0.015 Q170024 0025-0036 0.025-0.036
Paslanmaz gelik feinmtik 35-38 [ Qo e9-012 [ o850 [ 015-026 019-0.32 022038
Paslanmaz gelik ostanitilk, sUfOnd 40-80 Q04-007 0.07-013 00077 Q13022 015-025
‘Sertes tirimis paala'lrrlaz celik 25-45 Qoa-007 o07-a12 Qoe-0 011018 o120
9{50 Mfmm ye kaiar 15-30 Q.03-0.05 005-008 Q0701 Q0e-013 -
:l;;lamcl:r 8001200 Nfmm? arasinda 020 002004 | GDS-007 0.06-009 0.07-0n -
1200 N/mm yukanda 515 Qo2-0.03 0.04-005 0.06-0.008 007-0:09 -
200 HBKadar | cazogaoaoaTses 75-90 015-025 020-035 025-045 0.30-050 0.35-055
G nve NOduier 260 HB kadar | BG30G0GE0aTWAD | B85-80 015-028 020-035 026-045 0.30-050 035-06556
Dokme Demir | i
250 HB yukanda GOARGOAMGTSIO | 55-70 012-0.20 015025 020-035 025-040 0.30-045
!}wubbinr_ 350-450 HE arasnda 35-60 0.06-010 008-0.12 O10-014 012-08 ox-018
ddkum demir | : i - 3 : i L = =
Aldrminyum « 108 S 80-300 0.07-005 010-0.25 015-0.35 0.25-045 0.30-050
AlGrminyunm
AlTrminyum 5109 Si F0O-200 0.07-0195 010-0.25 015-0.35 0.26-045 0.30-050
WASPALOY INFCr 2000t S ND
INCONEL [T E——
Titanyum 10--30 002-0056 0.02-007 004-010 006-042 0.08-018
NIMONIC NFCr20Cot8 T
RENE 41 NCr20CotTiAl
MC motkaplar icin kesme varilerini %230 azalkn
| Todi Steel, Pre-
Karbon Gailk. | Hardened Steel = Grilrsis Sertiegtiriimis Celik wnlar
e %ﬂ“"“’ {35-45 HRC ) ( 45-55HRC ) c%ﬁsﬁ-‘m: DESN R0 Imﬂm;hsm
(< 1200 Nymm2)
o o o | o - o o

O= OPTIMUM SECIM

Malzeme Grubu

o Karbon Celik, Alasimli Celik, D8kiim < 850 N\mm2

X= KULLANILABILIR<*> OMERILMIYOR

o Paslanmaz Celik Grubu
o Titanyum Alagimlar

= Sertlestirilmis Celikler ( 5570 HRC )

o Alagimh celikler, Takim celikleri,
Gn sertlestirilmis celikler < 35 HRC (< 1200 MN\mm2)
o Sertlestirilmis Calikler (3545 HRC)




" i i Ug Agisi Helis Malzeme
L o (62 Az saps: © ) Silindirik A - 7oLeft Senden
N 76 Saft Boy Evrensel
D1/m7 D2/hé L1 L2 L3 D3
Cap Sap Capi Tam Boy Helis Boy
4 &6 15 31 2,8
- 4 77 21 45 3.3
5 5 93 26 57 4.7
é & nz 26 57 5,6
8 g 133 & J 75 7,6
10 10 150 3B 87 2.6
12 12 150 44 105 11.6
14 14 150 44 105 13,6
14 14 15 52 103 15,6
18 18 150 54 103 17,6
20 20 150 &0 103 19,6
%‘&Yﬂmmm “ Simaimi £ aldacie Yiksek Sicakliga Dayanikli Senlestirimis Galiklar
el Takim Gelikieri <330 HB Ea Rtiyece G alk e D Knusad AL e e
Malzeme (30-40 HRC)
<220 HB (20-30 HRC)
100522 1.0060-2 1.00702 15864  1,6580 17225 14405 14460 14505 06035 07080 O0BOS0 32151 32373 32382 37035 37065  3,7085 1335513265 13333
e Ve (mimin) e (mimin) e (mimin) i (mimin) W (mimin) e (mimin) Ve (mimin)
2 22 15 15 20 50 12 12
: " : 3 —
fz{Feed | n  |vi(Table| fz(Feed g |tz (Feed| " & : W i reed| o | fe . ¥ 1 B sping
i b Gomdie] cesd b n (Spindle | f (Table Feed | o (Spindl | F(Table | (Feed| n({Spindle (Table A n(Spindla] vf (Table | (Feed | n(Spindle | (Table  {Feed e | (Table Feed
. :;- ‘5"'" de R:fej T ;L] Speed ) Rate} - PEL e | FeedRate) Per | Speed) | Feed | i’ﬂ Speed ) | Feed Rate) | Per Speed) | Feed | Per Rate)
oath} | Speed } ° °9t) | Speed ) Tooth) Rate) | 1 Tooth) Rate) [Tooth)| %05
3 015 | 2.335 | 350 0,15 1.600 240 | 05| 1600 240 015 2123 | 240 | 015 | 5300 800 015 1275 | 190 | 0.15(1.060 160
4 0,15 | 1752 | 262 0,15 1,200 180 0,15 | 1,200 180 015 1582 | 180 | 0,15 | 4,000 600 0,15 950 145 | 0,15 800 120
5 0,15 | 1401| 210 0,15 960 144 0,15 | 960 144 015 1,273 | 144 | 015 | 3,200 500 0,15 765 120 | 0,15| 640 95
8 0,20 1,166 | 233 0,20 800 160 0,20 | BOO 160 0,20 | 1,061 160 | 0,20 | 2,650 500 0,20 545 110 | 0,20 | 450 90
8 0,20 876 | 175 | 020 500 120 0,20 | 600 120 0,20 800 120 | 020 | 2,000 400 0,20 475 95 | 0,20 | 400 75
] 0,20 778 | 155 | 0,20 550 10 0,20 | 550 10 020 70O 10 | 0,20 | 1,800 350 0,20 425 85 | 0,20 | 350 70
10 0,20 701 | 140 | 0,20 500 100 0,20 | 500 10 020 650 10 | 0,20 | 1,600 350 0,20 380 85 | 0,20 | 320 70
1 0,25 637 | 158 | 025 450 90 025 | 450 100 0,25 580 100 | 025 | 1.450 320 0,25 350 80 0,25 | 290 63
12 0,25 584 | 145 | 025 400 80 0,25 | 400 100 0,25 530 100 | 025 | 1,325 320 0,25 320 75 025 265 83
14 0.25 500 125 0,25 350 70 0.25 | 350 87 0.25 450 87 0,25 1,140 285 0,25 270 68 | 025|230 55
16 0,25 438 | 109 | 025 300 60 025 | 300 75 0.25| 400 75 | 0.25 | 1,000 250 0.25 240 60 | 025 180 44
18 0,25 380 o7 0,25 270 54 025 | 270 87 0,25 | 350 67 | 0,25 | 885 221 0,25 210 55 | 0,25 160 40
20 0,25 350 87 0,25 240 48 0,25 | 240 60 0,25, 320 60 | 0,25 | 8O0 200 0,25 180 50 0,25 120 30
Kesme derinligine bagh olarak hiz ve ilerleme, isleme yontemine, talas olusumuna ve kesme gurlltisine uygun olarak artirilabilic veya azaltilabilir. s pargasinin diizgun bir
sekilde tutuldugundan ve tutucunun sikica sabitlendiginden emin olun.
Takim Geligi, On
Karbon Celik, Alagimi Sertlegtirimis Calik,
Sertlestirilmig Gelikler Sertlestiimis Celikler Sertlestiriimis Celikler Titanyum Alagimiar,
&850 ranme SESIRC (4 1200 (3545 HRC) (45:55HRC ) (55.70HRC | Ee e Calk Isiya Direngl Alag miar
Nymm?®)
o o x X X x

Malzeme Grubu
o Karbon Gelik, Alagimsiz Gelik,

Dékim < 850 Nimm2
o Alagimh gelikler, Takim gelikleri,
On sertlestirilmis celikler < 35 HRC (< 1200 N\mm2)
o Sertlestirilmis Celikler (35-45 HRC)

X= KULLANILABILIR

<*> ONERILMIYOR

x Paslanmaz Celik Grubu
% Titanyum Alagimlar
x Sertlestiriimis Gelikler ( 45 - 556 HRC )




GENEL KULLANIM FREZESi
ECO SERI

ECO CHATTER FREE -STANDART SERI
(45 HRc'ye kadar)

GENEL KULLANIM
FREZESI

0 KURE FREZE 4 AGIZLI - STANDART SERI
(55 HRc'ye kadar)

KURE FREZE 4 AGIZLI - UZUN SERI
(55 HRc’ye kadar)

PAH FREZESI (60°-90°)
(55 HRc'ye kadar)



E AICTN ﬁ Agiz Sayisi Silindirik fg.?e E Hggf Standart % Malzeme
f : = <45HRc
Z:4 Saft Pahl 138° Boy
D1/h10 I 12 D2/hé6 z Saft c/
. s -
Cap Tam Boy Helis Boy Sap Capi : Kése Radius
3 50 8 3 B Silindirik 0,10x45°
4 50 10 4 4 Silindirik 0,10x45"
5 50 13 5 4 Silindirik 0,15x45°
& 57 14 & 4 Silindirik 0,20x45°
8 &3 19 8 4 Silindirik 0,20x45°
10 72 22 10 # Silindirik 0,25x45°
12 83 28 12 4 Silindirik 0,25x45°
14 83 23 14 4 Silindirik 0,40x45°
16 92 35 16 4 Silindirik 0,40x45"
18 92 35 18 4 Silindirik 0,50x45°
20 104 45 20 4 Silindirik 0,50x45"
. Celik Alagimlar, .
Karbon Celikleri, X Paslanmaz Celikler
Tool Steels(30-45 HRC ) :
Malzeme (<30 HRC ) CK55, 070MS5, '~ \\"\\" 1 2344 (H13) X5CrNi18-10
Dékim Celikleri GG25 X5CrNiMo17-12-2
Saf Titanyum ; | / !
Operas| @p | ae Edge Milling Channel Milling Edge Milling Channel Milling Edge Milling Channel Milling Edge Milling Channel Milling Edge Milling Channel Milling
wn | max.| max. (B) [12) (B) B (B)
Feed RPM Feed RPM Feed RPM Feed RPM Feed RPM Feed RPM Feed RPM Feed RPN Feed RPM Feed
Gap | mm | mm revimin | mmimin revimin | mmimin | revimin mmimin revimin mm/min | revimin | mmimin | revimin | mmimin | revimin | mmimin | revimin | mmimin | revimin | mmimin revimin mmfmin
il
%%r 45 | 06 | 15000 | 1250 | 12000 360 15000 1250 6300 210 | 10600 &50 7400 180 7400 380 3200 70 4200 200 2700 55
@4 | 60| 08 | 11000 | 1400 | 9200 405 11000 1400 5600 245 8000 960 5600 200 5600 400 2400 75 3200 220 2000 60
@5 | 75| 1.0 9600 1920 7600 530 9600 1920 4500 315 6400 1020 4500 205 4500 430 1800 BS 2500 250 1600 65
@6 | 90| 1.2 | 8000 2240 | B400 640 8000 2240 3700 370 5300 1060 3700 220 3700 440 1600 95 2100 250 1300 80
@8 12,0/ 1,6 | 6000 1680 | 4800 575 G000 1680 2800 335 4000 BE0 2800 195 2800 450 1200 95 1600 260 1000 65
@10 16,0 2,0 | 4800 1440 | 3800 456 4800 1440 2200 265 3200 770 2200 175 2200 440 1000 B0 1300 210 800 5
@12 | 18,0 24 | 4000 1250 | 3200 450 4000 1250 1900 265 2700 780 1900 150 1900 380 800 80 1100 180 660 55
@14 | 21,0| 28 | 3400 1160 2700 380 3400 1160 1600 225 2300 640 1600 145 1600 330 680 0 200 140 570 45
216|240 32 | 3000 1140 | 2400 335 3000 1140 1400 195 | 2000 560 1400 140 1400 340 600 60 800 130 500 40
@18 | 27,0 36 | 2700 a7o 2100 336 2700 a70 1200 180 1800 550 1200 135 1200 340 530 &0 700 110 440 a5
@20 30,0 | 4,0 | 2400 860 1900 305 2400 860 1100 178 1600 510 1100 130 1100 330 480 60 600 100 400 30
Cutti | aps | aess aes 0.2xD aes 0.2xD aes 0.2xD aes 0.2xD aes 0.2xD
ng 15x00.2x|  aps 1.5xD aps 1xD aps 154D e aps 1 5xD apshb aps 154D 8ps 1xD aps 1.5xD &ps 1xD
Dept D

Kesme derinligine bagli olarak hiz ve ilerleme, isleme yéntemine, talas olusumuna ve kesme guriiltisine uygun olarak artirilabilir veya azaltilabilir. Is pargasinin diizgin bir

sekilde tutuldugundan ve tutucunun sikica sabitlendiginden emin olun.

Karban Celik, Alagimsiz Celik, Dkiim
'mm®

< B50 N

Takim

On

‘Hardened Steels < 35 H

Sertlestiriimis Gelik

RC (1200

a

o

Sertiestiriimis Calikiar
{45-56 HRC )

Serilegtiriimis Celikler
(55-70 HRC )

I ik
ke

Titanyum Alagimiar
Isiya Direng Alagimlar

]

x

o

x

Malzeme Grubu

X= KULLANILABILIR

o Karbon Celikleri, ddkiim, alagimh geliklers
o Paslanmaz Celikler Grubu
o Paslanmaz Celikler Grubu

<*> ONERILMIYOR

% Sertlestiriimis Celikler { 45 - 55 HRC )
* Aliminyum Alagimlar

% Alasimli gelikler, Takim Celikleri, On Sertlestirilmis Celikler
< * > Sertlegtirilmis Celikler ( 50 - 70 HRC )

CUTTING TOOLS




| = ﬁ e Silindirik Kure § Helis Standart Malzeme
@s TiSIN g'z Sayis Saft ~30 Boy "3"2 <56HRG
D1/h9 I 12 D2/hé C/R
Cap Tam Boy Helis Boy Sap Capi = Saft Kése Radius
3 50 8 3 4 Silindirik 1.5
4 50 10 4 4 Silindirik 2,0
3 50 13 S 4 Silindirik 2.5
& 57 14 & 4 Silindirik 3,0
8 63 19 8 4 Silindirik 4,0
10 72 22 10 4 Silindirik 5,0
12 83 26 12 4 Silindirik 6,0
CA3535 Sarisi Frazeler icin Snetilen kesme Kogullar
ap=03x@e ( Ballow R10; RO2xBd1 )
ae 0, 7xBd ( Bollow R10; ROGxBd )
Malzeime
Ve/fz
Radius Karbon
Kése Gelik, DSkiim Sert Gelik E  Paslanmar Gelik
(*HRC25) (~HRC38) (=HRC48) Ti. Alagimiar ete.
- e T 160-200-240 80-120-160 80-100-120 80-100-120 80-60-75
LB-R14
fz=mmytocth 0,005-0010 0,003-0,005 0002-0003 0,008-0015 0.003-0,005
60-200-240 80-120-160 80100120 80-100-120 50-60-76
R160-R28 el e ! ! == i
fzemmftooth 0.013-0025 0,007-0,013 0,005-0,008 0017-0,042 0007-0013
160-200-240 80-120-160 B0-100-120 80-100-120 50-60-75
R3.RE4 e o
fz=mmftooth 0,030-0,50 0OI7-0033 0,010-0020 056-0136 00T -0,033
160-200-240 80-120-180 80-100-120 80-100-120 80-60-78
RE5-RO b i
fzemmftooth 070-0100 0,040-0,057 0,020-0040 0167-0.238 0,040-0,057
60-200-240 80-120-160 80-100-120 80-100-120 50-60-75
RES-RA10 M : : S =
fz=mmftocth 0118-0167 0,085-0,095 0045-D080 0,250-0,350 0,085-0,096

Kesme derinligine bagl clarak hiz ve ilerleme, isleme véntemine, talas elusumuna ve kesme girililsiine uygun elarak artinlabilir veya azalhlabilir. Is parcasinn dizgin bir
sekilde tutuldugundan ve tutucunun sikica sobitlendiginden emin olun.

< B50 Nfrni

Takam Geligi On

Karbon Celik, Alasimsiz ¢elik, Doklm Sertlestiimiz Gelik Sertlestirimis Celider
e N L) (35-45 HRC)
«35 HRC (1200 Njfmim2)

Sertlestirimis
Gelikler
(45-65HRC)

Sertlestiflmi
Galikler
(55-70HRC)

Paslanmaz Celik

O= OFTIMUM SECIM

Malzeme Grubu

X= KULLANILABILIR

o Karbon Calikleri, dskim, alasimli celiklers
o Paslanmaz Celikler Grubu
o Paslonmaz Celikler Grubu

<*> QMERILMIYOR

x Serflastirilmis Celikler [ 45 -
% Aluminyum Alasimlan

55 HRC )

x Alaumh celikler, Takim Celikleri, ©n Sertlestirilmis Celikler
< * > Sertlestirilmis Celikler ( 50- 70 HRC )

CUTTING TOOLS




@ TiSIN @ Agiz Sayisi
; Z:4

© ) silindirik Uzun Bgﬁ Malzeme
Saft Boy <56HRc

D1/h9 n 12 D2/hé C/R
Cap Tam Boy Helis Boy Sap Capi z $aft Kése Radius
4 100 30 & 4 Silindirik 3
8 100 40 8 4 Silindirik 4
10 100 50 10 4 Silindirik L
12 100 50 12 4 Silindirik &
i Frezeler igin 6nerilen kesme kosullar
ap=0,3x@d1 ( Bellow R1,0; R0,2x@d1 )
ae 0,7x@d ( Bellow R1,0; RO,6xBd1)
Material
C/R i Sertlestirilmis
Kége Radius Vcffz Karbon Celik, Dokim Celik —— Paslanmaz Celik
(>HRC2E) (>HRC38) (>HRCA8) Ti. Alagimlar ete.
ROS5-RI4 Ve=m,/min. 160-200-240 80-120-160 80-100-120 80-100-120 50-60-75
; fz=mmy/tooth 0,005~0,010 0,003~0005 0,002~0,003 0,008~0,015 0,003~0,005
R15.0~R2.9 Ve=m/min. 160-200-240 80-120-160 80-100-420 80-100-120 50-60-75
B fr=mm/tooth 0,013-0025 0,007-0,013 0005-0,008 0,017-0,042 0,007-0,013
R3-R64 Ve=m/min. 160-200-240 80-120-180 80-100-120 80-100-120 50-60-75
T fz=mmjtocth 0,030~0,50 0017-0033 0,010~0,020 0,56~0;136 0017-0,033
R6.5-RO.0 Ve=m/min. 160-200-240 80-120-160 80-100-120 80-100-120 50-60-75
i fz=mmy/tooth 0,70~0,100 0,040~0,057 0,020~0,040 0,167-0,238 0,040~0,057
RE5-RII0 Ve=mymin. 160-200-240 80-120-160 80-100-120 80-100-120 50-60-75
ol fr=mm/tooth 0118 -0167 0085-0,095 0045-0,080 0,250~0350 0,085-0,095

Kesme derinligine bagh olerak hiz ve iledeme, islame yéntemine, talas olusumuna ve kesme giiriltisine uygun olarak artirilabilir veya azaltilabilir. is parcasinin dizgin bir
sekilde tutuldugundan ve hubucunun sikica sabitlendiginden emin olun.

Takim Celik, On s o So Titanyum
Karbon Celik, Alagimsiz gelik,  Sertisgtirimig Galik s ke Nl pasianmaz Coli | Alamiar
Dckwn i g b S o P i Grubu iy
< 850 N/mm? <35HRC (1200 ) ( ) ) Direndli
Nfmim?®) _ Alasimlar
[+] [s] Q X Q L+]

O= OFTIMUM SECIM = KULLAMILABILIR<*> OMERILMIYOR

Malzeme Grubu o Sertlestirilmis Celikler {45 - 55 HRC)
o Paslanmaz Celik Grubu
o Titanyum Alasimlan

x Sertlestirilmis Celikler [55 -70 HRC)

o Karbon Calik, Alagimsiz celik,

D&kim < 850 N/mm?

o Takim Celigi, On SarHestrilmis Celik
Sertlestirilmis Celikler < 35 HRC (1200 N/mm?)
o Sertlestirilmis Celikler (35-45 HRC)

CUTTING TOOLS



AICrN Fo g!‘ifr;dirik g(;:j-%g’ g:;ndart T:éze;;e
D1/h10 12 D2/hé
Cap Helis Boy Sap Capi z Saft a°
4 50 4 = Silindirik 60°-90°
é 57 & 5 Silindirik 60°-90°
8 &3 8 5 Silindirik 60°-90°
10 72 10 - Silindirik 60°-90°
12 83 12 3 Silindirik 60°-90°
Kanal Agma Omuzlama
D
Fz (min) Fz (max) Fz (min) Fz (max)
1 0.003 0.005 0.003 0.007
2 0.005 0.030 0.005 0.033
3 0.010 0.040 0.010 0.044
4 0.015 0.045 0.015 0.049
5 0.025 0.050 0.020 0.055
6 0.030 0.060 0.025 0.066
8 0.030 0.080 0.030 0.088
10 0.035 0.090 0.030 0.098
12 0.040 0.100 0035 0.108
14 0.050 0.110 0.040 0.119
16 0.050 0.120 0.050 0.130
18 0.050 0.130 0.050 0.140
20 0.050 0.140 0.050 0.170
25 0.060 0.150 0.050 0.180
* Kanal Agma M tipi malzemeler igin-ap=0,5D
* Kanal Agma S tipi malzemeler igin-ap = 0,250
* Son islem P tipi malzemeler igin-ap=1,5D
Malzeme i Ml St Sl i il Dﬂ$%<ﬁﬁ::l‘l‘l';3;‘ik - Yiksek alagimh gelik ve dékme gelik .25%C
<0 <0.25%C <0.56%C <05E%C  2056%C e
Durum Tavlanmig Tavianmig Sﬁns:rf:;;"'?“‘e Tavianmig awm-:{:w Tavlanmig Sts:i:fl:us Tavlanmig Stind‘:nr:‘:’l:'tﬂs e
Gakme Dayanimi [Nimmg . 420 650 850 750 1000 600 . 935 al 1000 1200 680 1100
Sertlik HB 125 190 250 220 300 200 275 300 350 200 325
i . G 210 160 140 140 120 130 100 10 120 10 85
{mmin} Vi, | 230 190 150 150 130 150 10 120 130 130 70

CUTTING TOOLS




FORMULLER - HESAPLAMALAR

Metrik
V. =1 xnxZEFF

Tabla llerlemesi, vf (mm/dak)

Kesme Hizi, vc (m/dak) Tablo ilerlemesi, vi (mm/min)

is Mili Hizi, n (rpm)Tabla ilerlemesi, vf (mm/dak)

Dis Basina ilerleme, fz (mm) . mxDC_ xn
Devir Basina ilerleme, fn (mm/dev) ‘ 1000
Malzeme Kaldirma Orani, (cm®/dak) Kesme Hizi, vc (m/min)
Net Gug, Pc (kW)
Tork, Mc (Nm) V_ x 1000
e mxDC_
is Mili Hizi, n (rpm)
Sembol Tanim Metrik
ae Radyal Kesme Derinligi mm
ap Eksenel Kesme Derinligi mm ~ V,
fz Dis Basina Besleme mm f,= n x ZEFF
n is Mili Hizi RPM
vC Kesme Hizi m/min Tablo Ilerlemesi, vf (mm/min)
vf Tablo ilerlemesi mm/min
ke Spesifik Kesme Kuvveti kg/mm?
Pc Net Gig kW APxa_xv,
Mc Tork Nm Q= 1000
Q Malzeme Kaldirma Orani cm?®/min
DC Kesme Capi mm Devir Basina Besleme, fn (mm/rev)
ZEEF Etkili Keskin Kenar -
ae xAP x v xk,_
Malzemelerin Yaklasik kc Degerleri P.= 60 x 10 ©
Dustik Karbonlu Celik 190 kg/mm
Orta Karbonlu Celik 210 kg/mm Net Giig, Pc (kW)
Yiksek Karbonlu Celik 240 kg/mm
Dustk Alasimli Celik 190 kg/mm
Yiiksek Alagimli Celik 245 kg/mm P x 30 x 10 3
Dékme Demir 93 kg/mm M, = = .
Sfero Dokim Demir 120 kg/mm
Bronz, Piring 70 kg/mm Tork, Mc (Nm)

CUTTING TOOLS



SERTLIK DONUSUM TABLOSU

BRINELCKERS ROCKWELL CEKME BRINELL VICKERS ROCKWELL CEKME BRINELL VICKERS ROCKWELL CEKME
SERTLIK SERTLIK SERTLIK KUVVETI SERTLIK SERTLIK SERTLIK KUVVETI SERTLIK SERTLIK SERTLIK = KUVVETI
HB = HV HRc N/mm2 HB HV HRc N/mm? HB HV HRc | N/mm?
76,0 80 - 265 228,0 240 20,3 770 475,0 500 491 1630
80,7 85 - 270 2330 245 213 785 485,0 510 49,8 1665
855 90 : 285 238,0 250 222 800 494.0 520 50,5 1700
902 95 - 305 2420 255 23,1 820 | 504,0 530 51,7 | 1740
95,0 100 _ - 320 _ 247.0 260 24,0 835 _ 513,0 540 51,7 _ 1775
96,8 105 - 335 252,0 265 24.8 850 523,0 550 52,3 1810
1050 110 : 350 257,0 270 256 865 532,0 560 53,0 1845
1090 115 | - 370 2610 275 26,4 880 | 542,0 570 536 | 1880
1140 120 . 385 266,0 280 27,1 900 551,0 580 54,1 1920
190 125 - 400 2710 285 27,8 915 | 561,0 590 547 | 1955
1240 130 . 415 276,0 290 28,5 930 570,0 600 55,2 1995
128,0 135 - 430 280,0 295 29,2 950 580,0 610 55,7 2030
133,0 140 - 450 285,0 300 29,8 965 589,0 620 56,3 2070
138,0 145 - 465 295,0 310 31,0 995 599,0 630 56,8 2105
143,0 150 : 480 304,0 320 32,2 1030 608,0 640 57,3 2145
147,00 155 - 465 314,0 330 33,3 1060 618,0 650 57,8 2180
152,0 160 . 480 323,0 340 34,4 1095 . 660 58,3 >
156,0 165 - 530 333,0 350 35,5 1125 = 670 58,3 5
162,0 170 - 545 342,0 360 36,6 1155 - 680 59,2 -
1660 175 | . 560 3520 370 37,7 190 | - 690 597 | -
171 _.0 180 - 575 361,0 380 38,8 1220 - 700 60,1 -
176,00 185 _ - 595 _ 371,0 390 39,8 1255 _ - 720 61,0 _ -
1810 190 - 610 380,0 400 40,8 1290 - 740 61,8 -
1850 195 | : 625 3900 410 48 1320 | - 760 625 | -
190,0 200 . 640 3990 420 42,7 1350 | - 780 633 | -
195,0 205 . 660 409,0 430 436 1385 . 800 64,0 -
199,00 210 - 675 418,0 440 445 1420 - 820 64,7 -
2040 215 % 690 428,0 450 453 1455 & 840 65,3 5
209,0 220 - 705 437,0 460 46,1 1485 . 860 65,9 <
214,00 225 - 720 447.0 470 46,9 1520 - 880 66,4 -
219,0 230 . 740 456,0 480 47,7 1555 - 900 67,0 -
2230 235 - 755 466,0 490 48,4 1595 : 920 67,5 5

ALETLERIMiZDE KULLANILAN KARBUR GUBUK KALITESININ AYRINTILARI

K‘ﬁ?ﬁé(sl we % Co%  PARTIKUL BOYUTUYOGU:]LUK o SSEl_'gkiK o r%u HK
N/mm?
MG 90,0 10,0 0,6-0,8 14,42 92,1 1620 3700-3800
UF 88,0 12,0 0,4 14,12 92,5 1730 4200-4500
EUF 915 8,5 0,4-0,2 14,55 93,8 1950 4100-4700

CUTTING TOOLS



KAPLAMA TURLERI VE OZELLIKLERI

Malzeme Kalinlik Aralin Mien Seriie i sisakigroc it S Renk
AlCTN ' 2--4 3000 0.55 1050 450 - 500 ' Gri
AlCHN 2--4 3200 0.55 1050 450 - 500 Gri
TISIN ' 2--4 3500 0.4 100 450 - 550 Bakir Rengi
TISIN . 2--4 3800* 0.4 . 100 450 - 500 . Bakir Rengi
AITIN 2--4 35007 0.6 850 450 - 500 Mavi-Siyah
TIAIN 2--4 3100 0.6 850 450 - 500 Koyu Mor

ZN 2--4 2600 0.55 500 300 Altin

AICrN, Kesici Takim Kaplamalar Gesitliligine En Son Katilan Uriindiir
Benzersiz bir nanoyapiya sahiptir ve ¢ok diisiik i¢ gerilim sergiler. AICrN, 1050 °C'ye kadar kesme sicakliklarina dayanacak sekilde gelistiriimistir, bu da
onu adir kesme kosullan igin uygun hale getirir.

AICrN kaplamanin ayirt edici 6zellidi, takimin kesici kenarindaki gelismis asinma performansidir. Mekanik yiklerin kesme kenar etrafinda homaojen dagilimi
ek bir avantaj saglar. Bu 6zellik, AICrN'yi diger kaplamalardan ayirir ve benzer kaplamalarin takim émriinde yalnizca orta dizeyde bir artig sagladigi
uygulamalarda onlari geride birakir. AICrN, hem kuru hem de yaglamali kesme kosullarinda takim performansini nemli él¢tide artirir.

Mitkemmel Performans ve Artan Verimlilik
AICrN, cesitli hizlarda ve ilerleme hizlarinda ¢ok gesitli malzemelerde gelismis verimlilik saglar. YlUksek aginma ve ylizey hasari direnci sayesinde, islenen
parcanin ylizey kalitesi takimin kullanim émri boyunca sirekli olarak mikemmel kalir.

Diger birgok kaplamada ilerlemeler kaydedilmis olsa da, AICrN kaplama 6zellikle frezeleme ve pah kirma gibi darbeli kesme uygulamalarinda iyi sonuclar
verir.

Ust Diizey Kesme Kosullan i¢in TiSiN Kaplama
TiSiN, minimum veya sifir yaglama kosullar altinda sert malzemelerin ylksek hizda islenmesi igin 6zel olarak gelistiriimis bir kaplamadir. Kesme kenarinin
1100 "C'ye kadar sicakliklara ulagabildigi uygulamalar igin tasarlanmistir.

TiSIN kaplamanin ayirt edici 6zelligi bilesiminde yatmaktadir. Kristalin bir TiN matrisi icine gémill Si3N4 nano kristalleri iceren nano-kompozit bir dis
katmana sahip gok katmanh bir kaplamadir. Bu matris, kesme kenarini 1si transferinden, oksidasyondan ve asindirici aginmadan korumak igin tasarlanmistir,

Sert is Pargalarinin Yiiksek Hizda islenmesi igin ideal

TiSiN, 60 HRc'ye kadar sertlige sahip geliklerin, yilksek nikel alasimlarinin ve titanyumun islenmesinde kullanilir. Ozellikle karbir parmak frezeler ve disli
kesiciler gibi kesme kenar! ile talas arasindaki araylizde yiksek sicakliklarin olustugu talas kaldirma iglemleri icin uygundur. Kesme hizlar, kesme kosullari-
na ve is parcasi malzemesine bagl olarak tipik olarak dakikada 100 ila 300 milimetre arasinda degisir.

Orta Kesme Hizlan igin AITiN KaplamaAITiN, orta kesme hizlar igin tasarlanmis AITIN bazli bir kaplamadir. Ortalama tane boyutu ve i¢ gerilimi, kesme
performansini artirmak icin optimize edilmistir. Bilesimindeki degisiklikler catlak yayilma egilimini azaltirken, mikemmel stinekligi kaplamali takimlarin kenar
ve uglarindaki aginmayi azaltir.

Orta kesme hizlariKarbir takimlarla delme, frezeleme ve disli kesmeCok gesitli yaglama kosullariPaslanmaz celik ve nikel alagimlari dahil olmak tzere cok
cesitli is pargasi malzemeleri

KAPLAMA TURLERI VE OZELLIKLERI

Kesme Hizi (Vc) m/min 40 60 80 100 120 140 160 180 200 220 250 300
700 N/mm’ye kadar celikler | .
800-1000 N/mm‘ye kadar celikler
Gelikler >1400 N/mm
45-55 HRc arahigindaki Takim Gelikleri
55-60 HRc araligindaki Takim Gelikleri
Dokiim
Marensitik Paslanmaz Celikler
Ostenitik Paslanmaz Gelikler
900 N/mm‘ye kadar titanyum

Titanyum Alagimiari > 900 N/mm

ikel Alasimlan 900 N/mm'ye kadar

ikel Alasimlan > 1200 N/mm




KILAVUZLAR

A



METRIK KILAVUZLAR(METRIC GUIDELINES)

HRC18/HRC17

HRC15/HRC18

M2 x 0.4
M2.5 x 0.45
M3 x 0.5
M3.5 x 0.6
M4 x 0.7
M4.5 x 0.75
M5 x 0.8
M6 x 1
M7 x 1

M8 x 1.25
M10x 1.5

HSS/HSSE/HSSE-TIN

M2 x 0.4
M2.5 x 0.45
M3 x 0.5
M3.5x 0.6
M4 x 0.7
M4.5 x 0.75
M5 x 0.8
M6 x 1
M7 x 1
M8 x 1.25

M10x 1.5

HSS/HSSE/HSSE-TIN

60

M3 x 0.5
M4 x 0.7
M5 x 0.8
M6 x 1

M8 x 1.25
M10x 1.5

M3 x 0.5
M4 x 0.7
M5 x 0.8
M6 x 1

M8 x 1.25
M10x 1.5

N Safety

CUTTING TOOLS



M3 x 0.5
M4 x 0.7
M5 x 0.8
M6 x 1
M8 x 1.25
M10x 1.5
M12 x 1.75
M14x2
M16x 2
M18 x 2.5
M20 x 2.5

HSS

M22 x 2.5
M24 x 3
M27 x 3
M30 x 3.5
M33 x 3.5
M36 x 4
M39 x 4
M42 x 4.5
M45 x 4.5
M48 x 5
M52 x 5

DIN 376/B DUZ MAKINE KILAVUZU

M3 x 0.5
M4 x 0.7
M5 x 0.8
M6 x 1
M8 x 1.25
M10x 1.5
M12 x 1.75
M14x 2
M16 x 2
Mi18x 2.5
M20 x 2.5
M22 x 2.5
M24 x 3
M27 x 3
M30 x 3.5

DIN 376/B DUZ MAKINE KILAVUZU
HSSE-TIN

HSSE

M3 x 0.5
M4 x 0.7
M5 x 0.8
M6 x 1
M8 x 1.25
M10x 1.5
M12x 1.75
M14 x 2

METRIK KILAVUZLAR(METRIC GUIDELINES)

M12 x 1.75
M14 x 2
M16 x 2
M18 x 2.5
M20 x 2.5
M22 x 2.5
M24 x 3

M27 x 3

M30 x 3.5

DIN 376/B DUZ MAKINE KILAVUZU

M16 x 2
M18x 2.5
M20 x 2.5
M22 x 2.5
M24 x 3
M27 x 3
M30 x 3.5

DIN 376/C HELIS MAKINE KILAVUZU

CUTTING TOOLS



METRIK KILAVUZLAR(METRIC GUIDELINES)

M12x 1.75 M12 x 1.75

M14 x 2
M14 x 2
M16 x 2

M16 x 2

M18 x 2.5
M18 x 2.5 M20 x 2.5

M20 x 2.5 M22 x 2.5
' M24 x 3

M22 x 2.5
M27 x 3

Lohbls o M30 x 3.5

DIN 376/C HELIS MAKINE KILAVUZU DIN 376/C HELIS MAKINE KILAVUZU
HSSE HSSE-TIN

ISy By
N safety

CUTTING TOOLS
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METRIK iCE Di$ KILAVUZLAR(METRIC FINE THREAD TAP)

e
=

MF3 x 0.35
MF4 x 0.35
MF4 x 0.5
MF5 x 0.5
MF5 x 0.75
MF6 x 0.50
MF6 x 0.75
MF8 x 0.5
MF8 x 0.75
MF8 x 1
MF10 x 0.75

MF10x 1

MF10x 1.25
MF12 x 1.25
MF12x 1.5
MF14 x 1.25
MF14 x 1.5
MF16 x 1.5
MF18x 1.5
MF20 x 1.5
MF22 x 1.5
MF24 x 1.5

DIN 374/B DUZ MAKINE KILAVUZU

MF3 x 0.35
MF4 x 0.35
MF4 x 0.5
MF5 x 0.5
MF5 x 0.75
MF6 x 0.50
MF6 x 0.75
MF8 x 0.5

MF8 x 0.75

MF8 x 1

MF10 x 1.25
MF12 x 1.25
MF12x 1.5
MF14 x 1.25
MF14 x 1.5
MF16x 1.5
MF18x 1.5
MF20x 1.5
MF22 x 1.5
MF24 x 1.5

MF10 x 0.75

MF10x 1

DIN 374/B DUZ MAKINE KILAVUZU

HSSE HSSE-TIN

HRC28 HRC28

MF3 x 0.35
MF4 x 0.35
MF4 x 0.5
MF5 x 0.5
MF6 x 0.75

MF4 x 0.35
MF4 x 0.5
MF5 x 0.5
MF6 x 0.75

MF12 x 1.25
MF12x 1.5

MF14 x 1.25
MF14x 1.5

MF12x 1.5
MF14 x 1.25

MF14 x 1.5

MF16 x 1.5 MF16 x 1.5

MF8 x 1 MF18x 1.5

MF10 x 1.25

MF8 x 1 MF18 x 1.5

MF20 x 1.5 ME10 x 1.25

MF20x 1.5

DIN 374/C HELIS MAKINE KILAVUZU
HSSE-TIN

DIN 374/C HELIS MAKINE KILAVUZU
HSSE

CUTTING TOOLS
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64

M2 x 0.4
M2.5 x 0.45
M3 x 0.5
M3.5 x 0.6
M4 x 0.7
M4.5 x 0.75
M5 x 0.8
M6 x 1
M7 x 1
M8 x 1.25
M10x 1.5
M12 x 1.75
M14x 2
M16 x 2

DIN 374-376/B DUZ MAKINE KLAVUZU
HSSE-VAP %5 CO

MF8 x 1
MF10x 1
MF10x 1.25
MF12x 1
MF12x 1.25
MF12x 1.5
MF14 x 1
MF14 x 1.25
MF14 x 1.5
MF16x 1.5

DIN 374/B DUZ iNCE DiS MAKINE KLAVUZU
HSSE-VAP %5 CO

YUKSEK PERFORMANS VAP KAPLI METRIK KLAVUZLAR

M3 x 0.5
M4 x 0.7
M5 x 0.8
M6 x 1
M8 x 1.25
M10x 1.5
M12x 1.75
M16 x 2

DIN 371-376/C HELIS MAKINE KLAVUZU
HSSE-VAP %5 CO

MF8 x 1
MF10 x 1
MF10 x 1.25
MF12 x 1
MF12 x 1.25
MF12x 1.5
MF14 x 1
MF14 x 1.25
MF14 x 1.5
MF16 x 1.5

DIN 374/C HELIS INCE Di$ MAKINE KLAVUZU
HSSE-VAP %5 CO

CUTTING TOOLS



YUKSEK PERFORMANS METRIK KILAVUZLAR

MAVi HALKA ~ M2x0.4 HRC28 MAVI HALKA M3 x 0.5

. M2.5 x 0.45 M4 x 0.7
M3 x 0.5
M3.5 x 0.6
M4 x 0.7 M6 x 1
M4.5 x 0.75 M8 x 1.25
M5 x 0.8

M6 x 1

M5 x 0.8

BT s e T

M10x 1.5

T M12x 1.75

M8 x 1.25 M16 x 2

M10x 1.5
M12x 1.75
Mi16x 2

HSSE TiN %5 CO HSSE TiN %5 CO

HRC28 MAVIHALKA =~ M2x0.4 HRC28 MAVI HALKA M3 x 0.5
: M2.5 x 0.45 M4 x 0.7

M3 x 0.5

M3.5 x 0.6

M4 x 0.7 M6 x 1

M4.5 x 0.75 M8 x 1.25

M5 x 0.8

M6 x 1

M5 x 0.8

M10x 1.5

S M12x1.75

M8 x 1.25 M16 x 2

M10x 1.5

M12x 1.75
M16 x 2

HSSE TICN %5 CO

CUTTING TOOLS
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YUKSEK PERFORMANS METRIK KILAVUZLAR

HRC35 MAVI HALKA

MF12x 1
MF12 x 1.25
MF12x 1.5
MF14 x 1
MF14 x 1.25
MF14 x 1.5

MF16x 1.5

DIN 374/C DUZ METRIK MAKINE KILAVUZU

HSSE TCIN %5 CO

CUTTING TOOLS
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KURU KESIM CPM VE KARBUR METRIK KILAVUZLAR

M2 x 0.4
M2.5 x 0.45
M3 x 0.5
M3.5x 0.6
M4 x 0.7
M4.5 x 0.75
M5 x 0.8
M6 x 1
M7 x 1

M8 x 1.25
M9 x 1.25
M10x 1.5
M12x 1.75
M14 x 2

M16 x 2

M18x 2.5
M20 x 2.5

DIN 371-376/B DUZ MAKINE KILAVUZU

KURU KESIM CPM-TCIN

M4 x 0.7
M5 x 0.8
M6 x 1
M8 x 1.25
M10x 1.5
M12x 1.75
M14 x 2
M16x 2
M18x 2.5
M20x 2.5
M22 x 2.5
M24 x 3

DIN 374/8 DUZ INCE Di§ MAKINE KILAVUZU
| SOLID CARBIDE HSSE-TCIN

M2 x 0.4
M2.5 x 0.45
M3 x 0.5
M3.5 x 0.6
M4 x 0.7
M4.5 x 0.75
M5 x 0.8
M6 x 1
M7 x 1
M8 x 1.25
M2 x 1.25
M10x 1.5
M12x 1.75
M14 x 2
Mi16 x 2
M18 x 2.5
M20 x 2.5

| DIN 371-376/C HELiIS MAKINE KILAVUZU
KURU KESIiM CPM-TCIN

CUTTING TOOLS



UNF 1/4" x 28
UNF 5/16" x 24
UNF 3/8" x 24
UNF 7/16" x 20
UNF 1/2" x 20
UNF 5/8" x 18
UNF 3/4"x 16

DIN 2183/B UNF

DUZ MAKINE KILAVUZU

UNF 1/4" x 28
UNF 5/16" x 24
UNF 3/8" x 24
UNF 7/16" x 20
UNF 1/2"x 20
UNF 5/8" x 18
UNF 3/4"x 16

DIN 2183/C UNF

35 °HELIS MAKINE KILAVUZU

UNC 1/4" x 20
UNC5/16"x 18
UNC 3/8"x 16
UNC7/16"x 14
UNC1/2"x 13

DIN 2183/C UNC

DUZ MAKINE KILAVUZU

UNF 1/4" x 28
UNF 5/16" x 24
UNF 3/8" x 24
UNF 7/16" x 20
UNF 1/2" x 20

DIN 2183/C UNF

DUZ MAKINE KILAVUZU

UNF 1/4" x 28
UNF 5/16" x 24
UNF 3/8" x 24
UNF 1/2" x 20

DIN 2183/C UNF

35 °HELIS MAKINE KILAVUZU

UNC 1/4" x 20
UNC5/16"x 18
UNC3/8"x 16
UNC7/16"x 14
UNC 1/2"x 13

DIN 2183/C UNC

35 °HELIS MAKINE KILAVUZU

UNF.UNC KILAVUZLAR

HSSE UNF 1/4" x 28
(KALIN SAFT)
UNF 5/16" x 24
UNF 3/8" x 24

DIN 2182/C UNF

DUZ MAKINE KILAVUZU

HSSE
(KALIN SAFT)

UNF 1/4" x 28
UNF 5/16" x 24
UNF 3/8" x 24

DIN 2182/C UNF

35 °HELIiS MAKINE KILAVUZU

HSSE
(KALIN SAFT)

UNF 1/4" x 28
UNF 5/16" x 24
UNF 3/8" x 24

DIN 2182/C UNC

35 °HELIS /DUZ MAKINE KILAVUZU

CUTTING TOOLS



G 1/8"x 28
G 1/4"x 19
G3/8"x19
G1/2"x 14
G3/4"x 14

DIN 5156/B GAZ Di$ DIN 5156/C GAZ DiS

DUZ MAKINE KILAVUZU 35 °HELIS MAKINE KILAVUZU

9mm x PG7/70x20 . NPT 1/8" x 27

12mm x PG9,/70x20 i E NPT 1/4" x 18
14mm x PG11/80x22 i NPT 3/8"x 18
16mm x PG13.5/80x22 i \ NPT 1/2" x 14

NPT 3/4" x 14

DIN40430 PG DIi$ NPT 1:16 FORM B

DUZ MAKINE KILAVUZU DUZ KONiK BORU KILAVUZU

HSS HRC28 G 1/8"x 28
G1/4"x19

G3/8"x19
G1/2"x 14
G3/4"x 14
G1"x11

DIN 5157 GAZ Di$ 2 PARGALI

DUZ EL KILAVUZU

CUTTING TOOLS
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TAKIM \" ARI

M3 x 0.5 M14 x 2
M4 x 0.7 M16 x 2

M5 x 0.8 M18 x 2.5

M20 x 2.5

M6 x 1

M22 x 2.5

M7 x 1
M8 x 1.25
M10x 1.5

M24 x 3

M27 x 3

M30 x 3.5
M12x 1.75 M33 x 3.5

DIN 352 3 PARCALI TAKIM DIN 352 3 PARCALI TAKIM

DUZ EL KILAVUZU DUZ EL KILAVUZU

M36 x 4 MF5 x 0.5

MF6 x 0.75
M39 x 4
MF8 x 0.75

M4z x 4.5 MF8 x 1

M45 x 4.5 MF10x 1

e MF10 x 1.25
MF12 x 1
M52 x 5 MF12 x 1.25

M56 x 5.5 MF12 x 1.5
M6O x 5.5 MF14 x 1
MF14 x 1.25

M6&4 x 6 MF14 x 1.5

MF16x 1

MF16 x 1.5
MF18 x 1.5
MF20 x 1.5
MF22 x 1.5
MF24 x 1.5
MF24 x 2

MF27 x 1.5
MF30 x 1.5
MF30 x 2

DIN 352 3 PARCALI TAKIM DIN 2181 2 PARCALI TAKIM

DUZ EL KILAVUZU DUZ EL KILAVUZU

UNF 1/4" x 28
UNF 5/16" x 24
UNF 3/8" x 24
UNF 7/16" x 20
UNF 1/2" x 20
UNF 9/16" x 18
UNF 5/8"x 18
UNF 3/4"x 16

DIN 2181-UNF 2 PARCALI TAKIM

DUZ EL KILAVUZU
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CUTTING TOOLS



OZEL URUNLER

SPECTAL PRODUCTS

A
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