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TITANIUM

Our expert milling tools for Titanium!

ﬁ. (L-MASTERS

igh-Performance Tools

www.kl-tooling.bayern ¢ :
www.shop.kl-tooling.bayern :: 2o




Description Variant Art.-Nr. Page
Solid carbide HPC End Mill Z4, Short K201687 / 88 4
Solid carbide HPC End Mill Z4, Long K202423 / 24 5
Solid carbide HPC End Mill Z5, Long K201692 / 93 6
Solid carbide HSC Full Radius, Z4 Short K203383 7
Solid carbide HSC Full Radius, Z4 Long K203388 8
Solid carbide HSC Face Torus cutter, Z2-Z5 Short K207033 9
Solid carbide HSC Face Torus cutter, Z2-Z5 Long K207038 10

At cooperation with our premium-partner: -HM

Made in Bavaria / Germany

REGO-FIX powRgrip® - Tool change under 10 Seconds!

&;

reddot award
honourable mer

Schneidwerkzeug

powRgrip®-Spannzange

powRgrip®-Spannzangenhalter
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PRAZISIONSWERKZEUGE
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KL-TOOLING GMBH & CO. KG - CUTTING TOOLS
SINCE 1975
WWW_KL-TOOLING.BAYERN

The Expert for Titanium !

Our Expert-line milling cutter for Titanium sets new standards, especially in the
fielsd of medicine and aerospace.

Titanium has become increasingly important throughout the industry, and machi-
ning is one of the most demanding processing operations for the material.

That's why we focus exclusively on high-end materials and innovative develop-
ment approaches for our titanium Expert-line milling cutters.

Your benefits:

* Perfect for helical diving

* Optimized face for process reliable immersion
* Highest quality level of all cutting tools - all times !!!

* New High Performance Coating for Machining of Titanium
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Solid carbide HPC Z4, 1.5xD

End Mill Cutters

COOLING
COATING TiSiN

e Corner radius

SPECIFICATION

* HA/HB-Shank

Titanium

80 m/min

Description:

e First Choice for Milling Titanium

e For roughing and finishing, up to 1xD full slot

e TiSiN High-Performance-Coating

—

-)

KL-TOOLING

PRAZISIONSWERKZEUGE

A KL-MASTERS

High-Performance Tools

STRATEGY

VARIANT

Z4 1.5xD

i)

¢ 40° Helical pitch

* Unequal tooth pitch

At cooperation with:

L g

e Highly polished chip space for safe chip evacuation

e Reinforced face flir process reliable, helical diving e Unequal tooth pitch combined with variable helical pitch for smooth running

Article-Code Cutting

K201687/88 2 mm
HA-Shank HB-Shank
K201687-4 K201688-4 4,0 6,0 8
K201687-5 K201688-5 5,0 6,0 9
K201687-6 K201688-6 6,0 6,0 10
K201687-8 K201688-8 8,0 8,0 12
K201687-10 K201688-10 10,0 10,0 14
K201687-12 K201688-12 12,0 12,0 16
K201687-16 K201688-16 16,0 16,0 22
K201687-20 K201688-20 20,0 20,0 26

Undercut
length mm

Seite 4

Corner
radius mm

0,10
0,20
0,20
0,20
0,20
0,20
0,30

0,30

length mm

54

54

54

58

66

73

82

92

ae=1xD

ap=1xD
4 0,012
4 0,015
4 0,020
4 0,025
4 0,030
4 0,035
4 0,040
4 0,050

List price

48,43 €
48,43 €
48,43 €
59,43 €
81,00 €
94,00 €
147,57 €

239,66 €



Solid carbide HPC Z4, 2xD

End Mill Cutters

(o0 0] M| \'[c]
e8

TOLERANCE
TiSiN

COATING

e Corner radius
SPECIFICATION
¢ HA/HB-Shank

Titanium

80 m/min

Description:

e First Choice for Milling Titanium

e For roughing and finishing, up to 1xD full slot

PRAZISIONSWERKZEUGE

) KL-TOOLING

A KL-MASTERS

High-Performance Tools

@ STRATEGY

VARIANT

CEDH

* 40° Helical pitch

Z4 2xD

At cooperation with:

L g ——

¢ Unequal tooth pitch

e TiSiN High-Performance-Coating

e Highly polished chip space for safe chip evacuation

e Reinforced face flr process reliable, helical diving e Unequal tooth pitch combined with variable helical pitch for smooth running

Article-Code Cutting Length
K202423/24 2 mm of cut mm

HA-Shank HB-Shank

K202423 - 4/0,3  K202424 - 4/0,3 4,0 6,0 1
K202423 - 4/1,0 K202424 - 4/1,0 4,0 6,0 1
K202423 - 5/0,3  K202424 - 5/0,3 5,0 6,0 13
K202423 - 5/1,0 K202424 - 5/1,0 5,0 6,0 13
K202423 - 6/0,3  K202424 - 6/0,3 6,0 6,0 13
K202423 - 6/1,0 K202424 - 6/1,0 6,0 6,0 13
K202423 - 8/0,3  K202424 - 8/0,3 8,0 8,0 19
K202423 - 8/1,0 K202424 - 8/1,0 8,0 8,0 19
K202423 - 10/0,3 K202424 - 10/0,3 10,0 10,0 22
K202423 - 10/1,0 K202424 - 10/1,0 10,0 10,0 22
K202423 - 10/2,0 K202424 - 10/2,0 10,0 10,0 22
K202423 - 12/0,3 K202424 - 12/0,3 12,0 12,0 26
K202423 - 12/1,0 K202424 - 12/1,0 12,0 12,0 26
K202423 - 12/2,0 K202424 - 12/2,0 12,0 12,0 26
K202423 - 12/3,0 K202424 - 12/3,0 12,0 12,0 26
K202423 - 16/0,3 K202424 - 16/0,3 16,0 16,0 32
K202423 - 16/1,0 K202424 - 16/1,0 16,0 16,0 32
K202423 - 16/2,0 K202424 - 16/2,0 16,0 16,0 32
K202423 - 16/3,0 K202424 - 16/3,0 16,0 16,0 32
K202423 - 16/4,0 K202424 - 16/4,0 16,0 16,0 32
K202423 - 20/0,3 K202424 - 20/0,3 20,0 20,0 38
K202423 - 20/1,0 K202424 - 20/1,0 20,0 20,0 38
K202423 - 20/2,0 K202424 - 20/2,0 20,0 20,0 38

Undercut
length mm

20
20
20
20
20
20
25
25
32
32
32
38
38
38
38
44
44
44
44
44
54
54
54

[|

Corner List price
radius mm length mm at Euro
ae=0.05xD  ae=0.3xD
ap=0.05xD ap=max
0,3 58 4 0,015 0,025 62,86 €
1,0 58 4 0,015 0,025 62,86 €
0,3 58 4 0,020 0,030 62,86 €
1,0 58 4 0,020 0,030 62,86 €
0,3 58 4 0,030 0,040 62,86 €
1,0 58 4 0,030 0,040 62,86 €
0,3 63 4 0,040 0,050 76,84 €
1,0 63 4 0,040 0,050 80,84 €
0,3 72 4 0,050 0,060 106,56 €
1,0 72 4 0,050 0,060 106,56 €
2,0 72 4 0,050 0,060 106,56 €
0,3 83 4 0,060 0,070 123,68 €
1,0 83 4 0,060 0,070 123,68 €
2,0 83 4 0,060 0,070 123,68 €
3,0 83 4 0,060 0,070 123,68 €
0,3 93 4 0,065 0,075 194,40 €
1,0 93 4 0,065 0,075 194,40 €
2,0 93 4 0,065 0,075 194,40 €
3,0 93 4 0,065 0,075 194,40 €
4,0 93 4 0,065 0,075 194,40 €
0,3 104 4 0,075 0,080 288,09 €
1,0 104 4 0,075 0,080 288,09 €
2,0 104 4 0,075 0,080 288,09 €
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Solid carbide HPC, Z5 Long

End Mill Cutters

TOLERANCE

COOLING

COATING

SPECIFICATION

Titanium

80 m/min

Description:

e For roughing and finishing

TiSiN

e First Choice for Milling Titanium

e TiSiN High-Performance-Coating

Cutting
2 mm

Shank
2 mm

e Corner radius

* HA/HB-Shank

Length
of cut mm

PRAZISIONSWERKZEUGE

&) KL-TOOLING

A KL-MASTERS

High-Performance Tools

v

Z5 Long VARIANT
I
_E | % APPLICATION
¢ 40° Helical pitch At cooperation with:

L[ ——

* Unequal tooth pitch

e Reinforced face flr process reliable, helical diving
e Highly polished chip space for safe chip evacuation
e Unequal tooth pitch combined with variable helical pitch for smooth running

Undercut Corner Total | List price
length mm radius mm length mm at Euro

Article-Code

K201692/93
HA-Shank HB-Shank
K201692-6 K201693-6
K201692-8 K201693-8
K201692-10 K201693-10
K201692-12 K201693-12
K201692-16 K201693-16
K201692-20 K201693-20

6,0
8,0
10,0
12,0
16,0

20,0

6,0
8,0
10,0
12,0
16,0

20,0

13

19

22

26

36

41

ap=0.5xD ap=1xD
ae=1xD ae=0.3xD

19 0,10 57 5 0,020 0,050 70,14 €
25 0,20 63 5 0,025 0,060 85,57 €
30 0,20 72 5 0,030 0,070 121,14 €
36 0,20 83 5 0,035 0,080 150,29 €
42 0,30 92 5 0,040 0,085 203,14 €
52 0,30 104 5 0,050 0,090 329,79 €
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Solid carbide HPC, Full Radius Short

Full Radius Cutters
TOLERANCE 8
COATING TiSiN

¢ HA-Shank
SPECIFICATION

e Short variant

Titanium

60 m/min

Description:

e Use maximum cooling
e TiSiN High-Performance Coating
e For roughing and finishing

Article-Code Cutting Shank

K203383 2 mm 2 mm

HA-Shank

K203383 - 2 2,0 6,0 4
K203383 - 3 3,0 6,0 5
K203383 - 4 4,0 6,0 8
K203383 - 5 5,0 6,0 9
K203383 - 6 6,0 6,0 10
K203383 - 8 8,0 8,0 12
K203383 - 10 10,0 10,0 14
K203383 - 12 12,0 12,0 16
K203383 - 16 16,0 16,0 20
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PRAZISIONSWERKZEUGE

A KL-MASTERS

High-Performance Tools

@ STRATEGY

Z4 Short VARIANT

@ APPLICATION

At cooperation with:

* 40° Helical pitch

L

* Unequal tooth pitch

e Radius tolerance: = 0.005 mm
e 4 cutting edges to the center

e Highly polished chip space for safe chip evacuation

| = ¥
\

Total List price
length mm at Euro
ap=0.05xD
ae=0.05xD
1,0 54 4 0,013 51,30 €
1,5 54 4 0,015 51,30 €
2,0 54 4 0,015 51,30 €
2,5 54 4 0,020 51,30 €
3,0 54 4 0,030 51,30 €
4,0 58 4 0,040 60,69 €
5,0 66 4 0,050 85,09 €
6,0 73 4 0,060 104,23 €
8,0 82 4 0,070 143,72 €



Solid carbide HPC, Full Radius Long

Full Radius Cutters

COOLING .

TOLERANCE

COATING TiSiN

¢ HA-Schaftform

SPECIFICATION

 Lange Ausfiihrung

Titanium

60 m/min

Description:

e Use maximum cooling

e TiSiN High-Performance Coating

e For roughing and finishing

I(L TOOLING

PRAZISIONSWERKZEUGE

A KL-MASTERS

High-Performance Tools

@ STRATEGY

Z4 Long VARIANT

@ APPLICATION

At cooperation with:

* 40° Spiral-Winkel

L g ——

* Ungleiche Schneidreihen

e Radius tolerance: £ 0.005 mm
e 4 cutting edges to the center
e Highly polished chip space for safe chip evacuation

| S
\

Article-Code Cutting Shank Length Undercut
K203388 2 mm 2 mm of cutmm | length mm
HA-Shank
K203388 - 2 2,0 6,0 4 -
K203388 - 3 3,0 6,0 5 -
K203388 - 4 4,0 6,0 8 -
K203388 - 5 5,0 6,0 9 -
K203388 - 6 6,0 6,0 10 -
K203388 - 8 8,0 8,0 12 -
K203388 - 10 10,0 10,0 14 -
K203388 - 12 12,0 12,0 16 -
K203388 - 16 16,0 16,0 20 -

Radius Total & List price
mm length mm at Euro
ap=0,05xD
ae=0,05xD
1,0 83 4 0,013 69,81 €
1,5 83 4 0,015 69,81 €
2,0 83 4 0,015 69,81 €
25 83 4 0,020 69,81 €
3,0 83 4 0,030 69,81 €
4,0 100 4 0,040 79,84 €
5,0 100 4 0,050 104,36 €
6,0 100 4 0,060 139,38 €
8,0 100 4 0,070 182,13 €
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Solid carbide HSC, Face Torus Cutter S

Face Torus Cutters

TOLERANCE h9

COATING TiSiN

¢ HA-Shank

SPECIFICATION

e Short variant

Titanium
120 m/min

Description:

e Use maximum cooling
e TiSiN High-Performance Coating
e For roughing and finishing under HSC conditions

Article-Code Cutting Undercut
K207033 2 mm length mm
HA-Shank
K207033 - 2 2,0 6,0 155 13,0
K207033 - 3 3,0 6,0 1,5 15,0
K207033 - 4 4,0 6,0 25 16,0
K207033 - 5 5,0 6,0 3,5 18,0
K207033 - 6 6,0 6,0 3,5 20,0
K207033 - 8 8,0 8,0 4,8 24,0
K207033 - 10 10,0 10,0 5,8 26,0
K207033 - 12 12,0 12,0 6,8 30,0
K207033 - 16 16,0 16,0 8,8 35,0

Radius

PRAZISIONSWERKZEUGE

|
&) KL-TOOLING

A KL-MASTERS

High-Performance Tools

@ STRATEGY

Z2-Z5 Short VARIANT

@ APPLICATION

* 15° Helical pitch At cooperation with:

* Unequal tooth pitch -Wﬂ

e Geometry with tangential transitions for HSC milling
e Designed for highest feed rates

e Specially designed cutting edge geometry for machining superalloys

L

\

mm mm ; at Euro

Programming | Total length LHJ»‘ List price

0,3
0,3
0,5
0,5
1,0
1,5
2,0
2,0

25

ap=mm ae=1xD

54 2 0,15 0,020 61,59 €
54 2 0,20 0,055 61,59 €
57 2 0,20 0,055 61,59 €
67 4 0,25 0,065 70,07 €
67 4 0,40 0,075 70,07 €
70 5 0,50 0,090 79,07 €
85 5 0,75 0,120 97,97 €
93 5 0,80 0,160 139,76 €
100 5 1,00 0,200 172,67 €
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Solid carbide HSC, Face Torus Cutter

Face Torus Cutters

COOLING .

TOLERANCE

COATING TiSiN

¢ HA-Shank

SPECIFICATION

* Long variant

Titanium
100 m/min

Description:

e Use maximum cooling

e TiSiN High-Performance Coating

e For roughing and finishing under HSC conditions

Article-Code Cutting Length Undercut
K207038 2 mm of cut mm | length mm
HA-Shank
K207038 - 2 2,0 6,0 1,5
K207038 - 3 3,0 6,0 1,5
K207038 - 4 4,0 6,0 25
K207038 - 5 5,0 6,0 3,5
K207038 - 6 6,0 6,0 3,5
K207038 - 8 8,0 8,0 4,8
K207038 - 10 10,0 10,0 5,8
K207038 - 12 12,0 12,0 6,8
K207038 - 16 16,0 16,0 8,8

18

20

24

28

28

40

48

56

65

Programming Total length
Radius mm mm

I(L TOOLING

PRAZISIONSWERKZEUGE

A KL-MASTERS

High-Performance Tools

@ STRATEGY

Z2-Z5 Long VARIANT

@ APPLICATION

* 15° Helical pitch At cooperation with:

¢ Unequal tooth pitch -Wﬂ

e Geometry with tangential transitions for HSC milling
e Designed for highest feed rates

e Specially designed cutting edge geometry for machining superalloys

List price

at Euro

ap=mm ae=1xD

0,3 75 2 0,15 0,020 70,59 €
0,3 75 2 0,20 0,055 70,59 €
0,5 83 2 0,20 0,055 70,59 €
0,5 100 4 0,25 0,065 76,37 €
1,0 100 4 0,40 0,075 76,37 €
1,5 100 5 0,50 0,090 92,70 €
2,0 100 5 0,75 0,120 139,50 €
2,0 119 5 0,80 0,160 175,89 €
2,5 150 5 1,00 0,200 211,24 €
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