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KYOCERA SGS Precision Tools (KSPT) is an ISO-certified manufacturer of industry leading round solid carbide
cutting tools. State of the art manufacturing and warehouse facilities have the capacity and processes to meet the
quality and delivery demands of customers in all markets around the world. Complete inspections performed
within its metallurgical lab and manufacturing quality departments ensure the use of high quality carbide and

reliable manufacturing consistency regardless of when a cutting tool is produced.

KSPT is proud to have pioneered some of the world’s most advanced cutting technologies due to rigorous testing
of tools, coatings, and materials within its Global Innovation Center. It is this commitment to innovation that has
launched patented products and technologies like the Z-Carb with its variable geometry and cutting edge prepara-

tion, Series 43 APR® and APF® ultra high performance aluminum cutting tools, and the JetStream coolant technology.

SGS has become an important part of the KYOCERA Precision Tools family, and while the name has changed, one
thing has not. Its dedicated people and their relentless commitment to the customer. KSPT Technical Sales Engi-
neers, Application Specialists, and Distribution Partners blanket the globe, delivering reliable service and support
to all market segments. It is these people and products that drive innovative application strategies and cutting tool

technologies into the end user, continually exceeding expectations and providing the most Value at the Spindle®.
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KYOCERA SGS PRECISIONTOOLS EUROPE, LTD.
The state of the art KYOCERA SGS Precision
Tools Europe facility is located in Wokingham,
England and is focused on the manufacture of
special cutting tools, high accuracy form tools,
tool modifications and regrinds. A highly skilled
team of professionals specialize in the supply
and support of high performance tools for the
Aerospace, Medical, Power Generation and
Motorsport markets.

KYOCERA SGS Precision Tools Europe also offers

a full range of end mill and drill products as follows:

* Multi-Million Euro Warehouse Stocking Full Range
of Catalog Products

* Same Day Shipment on Stock ltems

* Multi-Lingual Sales and Technical Support

* Online Portal for Stock Availability, Pricing, Discount
Information and 24-Hour Order Placement

* High Performance Product and Application Training,
Including the New KYOCERA SGSTool Clinic

Additional services provided at this facility include:

* A FastTrack for Special Tools Via Our Rapid
Response Centre

* Product Research and Development

* Product Engineering and Tool Application Support

* CAD/CAM Software Support




GLOBAL INNOVATION CENTER

INNOVATIVE CUTTING TOOLTECHNOLOGIES
The Global Innovation Center is an environment conducive to innovation.
Through testing and development, the dedicated KYOCERA SGS Precision
Tools Team focuses on the latest technical competence and machining
techniques to bring a continuous stream of new products and
advancements to market.
* Cutting Edge Equipment
* Highly Engineered Technology
* Incorporation of innovative machine tool technology for Research

and Development

TECHNICALTRAINING & EDUCATION

Our knowledge-based selling programs are specifically designed to chal-
lenge and educate by facilitating programs that mix classroom presentation
with hands-on experience. Our own KSPT team members go through the
same core training we provide to our valued distribution partners.

* KSPT CampusTool Clinics

* On-Site CustomerTraining

* Basic, Advanced and Expert Level Material

* Market-Driven Knowledge

APPLICATION ENGINEERING

The KSPT expertise and global market knowledge allows us to translate

customer needs into a commercial sales strategy. The portfolio of KSPT

products and services offer an unparalleled track record in performance,

cost savings, quality and value at the spindle.

* Market-Driven Productivity Improvements, including the Z-Carb HPR
and S-Carb APR/APF®

* Tooling Solutions which include development of new tool geometries,
extreme lab testing parameters and extensive field testing

* Technical Support and Troubleshooting

* Research and Development




KSPT is committed to providing superior tooling services in the areas of
Reconditioning, Recoating, Regrinding, Specials and Alterations. These services
are offered to provide unique solutions and enhanced tool life with
involvement from the KSPT Technical SupportTeam.

KSPT proudly offers Tooling Services in North America and Europe.

KSPTTOOLING SERVICES FACILITIES BEFORE
UNITED STATES OF AMERICA KSPT EUROPE KSPTE

PO. Box 187 10 Ashville Way

55 South Main Street Wokingham, Berkshire

Munroe Falls, Ohio 44262 U.S.A. RG41 2PL England

customer service - phone: (44) 1189-795-200

US and Canada: (330) 686-5700 fax: (44) 1189-795-295

fax - US & Canada: (800) 447-4017 e-mail: SalesEU @kyocera-sgstool.com

international fax: (330) 686-2146

KSPT

1021 N. Shephard Street
Anaheim, California 92806
phone: (714) 632-3000
fax: (714) 632-3003

AFTER



USE THE TOOLWIZARD® TO:

e Search the KSPT catalog
¢ Select products based on

machining needs

TOOL WIZARD

New Usage

Cutting Diameter
v B

Cutting Depth
wes B

Radial width
1 inches. [ Siot Cut?

Total axial depth
3 inches

Maximum rpm
B0

SAVE

¢ Calculate application parameters

MATERIAL

TO SIGN UP FOR THE TOOLWIZARD®:

1. Visit www.sgstoolwizard.com
2. Sign up for an account

3. Start calculating

4. Start saving

Create anew wizard  History  Logout

APPLICATION

NEXT )



= Common Legend

=2 Leyenda habitual

11 Légende commune

== Gemeinsame Legende

TO ORDER: Please specify quantity and EDP number.
PARA SU PEDIDO: Por favor especifique cantidad y nimero de EDP.
POUR COMMANDER: Veuillez préciser la quantité et le code article EDP.
BESTELLEN: Bitte Menge und EDV-Nummer angeben.

RETURN POLICY: An RMA number must accompany all product returns.
Contact your Customer Service Representative for an RMA number.

DEVOLUCIONES: Todo material devuelto debe ir acompafiado de un nimero de RMA correspondiente.
Para solicitarlo, péngase en contacto con su Representante de Servicio.

POLITIQUE DE RETOUR: Tous les produits retournés doivent étre accompagnés d'un numéro RMA.
Contacter votre interlocuteur commercial pour obtenir un numéro RMA.

RUCKNAHMEGARANTIE: Eine RMA-Nummer (Riicksendegenehmigung) muss bei allen Produktriicksendungen beiliegen.
Wenden Sie sich bitte an I[hren Kunden Kundendienstmitarbeiter fiir RMA-Nummer.

REGULATION SAFETY GLASSES SHOULD ALWAYS BE WORN WHEN
USING HIGH-SPEED CUTTING EQUIPMENT

DEBEN USARSE GAFAS PROTECTORAS CUANDO SE UTILIZA
UN EQUIPO DE ALTA VELOCIDAD

DES LUNNETTES DE SECURITE DOIVENT ETRE IMPERATIVEMENT
PORTEES LORS D'UTILISATION D'OUTILS A GRANDE VITESSE

BEI SCHNELLLAUFENDEN SPANABHEBENDEN MASCHINEN MUSSEN IMMER
DIE VORGESCHRIEBENEN SICHERHEITSBRILLEN GETRAGEN WERDEN

INTELLECTUAL PROPERTY
PROPRIEDAD INTELECTUAL

PROPRIETE INTELLECTUELLE
GEISTIGES EIGENTUM

KYOCERA SGS Precision Tools holds more than 10 patents globally. Please visit our website at www.kyocera-sgstool.com to learn more.

KYOCERA SGS Precision Tools posee mas de 10 patentes a nivel mundial. Para mas informacion, visita nuestra pagina web
www.kyocera-sgstool.com.

KYOCERA SGS Precision Tools possede plus de 10 brevets mondialement reconnus. Pour plus d'information, veuillez consulter notre
site web www.kyocera-sgstool.com.

KYOCERA SGS Precision Tools besitzt mehr als 10 Patente weltweit. Bitte besuchen Sie unsere Webseite www.kyocera-sgstool.com
fiir weitere Informationen.

www.kyocera-sgstool.com



MATERIALS
MATERIALES

MATERIAUX
WERKSTOFFE

Steels
Aceros
Aciers
Stéhle

Titanium
Titanio
Titane

Titan

TOOL LENGTH
LONGITUD FRESA

LONGUEUR DE L'OUTIL
WERKZEUGLANGE

[

Stainless Steels
Aceros Inoxidables
Inox
Nichtrostende Stahle

Non-Ferrous
No Férrico
Non Ferreux
Nichteisenmetalle

Common Legend =
Leyenda habitual ==
Légende commune 11
Gemeinsame Legende ==

CastIron
Hierro Fundido
Fonte
Grauguss

Plastics/Composites
Plasticos/Resinas
Plastiques/Composites
Kunststoffe/Verbundkunststoffe

High Temp Alloys
Aleaciones a Altas Temperaturas
Alliages Haute Temp
Warmfeste Legierungen

Hardened Steels
Aceros Endurecidos
Aciers Trempés
Gehérteter Stahl

nDDHH

Stub

Corta

Court
Kurze Bauform

FLUTES
FILOS

GOUJURES
SCHNEIDEKANTEN

@

2 Flutes
2 Filos
2 Goujures
2 Schneidekanten

8 Flutes
8 Filos
8 Goujures
8 Schneidekanten

Dﬂﬂﬁﬂ

G)

3Flutes
3 Filos
3 Goujures
3 Schneidekanten

()

9 Flutes
9 Filos
9 Goujures

DDDHH

Regular Long
Media Larga
Moyen Long
Standard Lang

DDDHH

Long Reach Neck
Larga con cuello
Gorge de dégagement
longue portée

®

4 Flutes
4 Filos
4 Goujures
4 Schneidekanten

10 Flutes
10 Filos
10 Goujures

9 Schneidekanten

www.kyocera-sgstool.com

10 Schneidekanten

9

5 Flutes
5 Filos
5 Goujures
5 Schneidekanten

()

11 Flutes
11 Filos
11 Goujures
11 Schneidekanten

Weiter Ansatz

&

6 Flutes
6 Filos
6 Goujures
6 Schneidekanten

()

12 Flutes
12 Filos
12 Goujures
12 Schneidekanten

DDU%”

Extra Long
Extra-larga
Extra-long
Extra-Lang

&

7 Flutes
7 Filos
7 Goujures
7 Schneidekanten




= End Mill Legend
=2 Leyenda fresas
11 Légende fraise
= Fraser-Legende

END CONFIGURATIONS
CONFIGURACIONES DE LA PUNTA

SHANK TYPE
TIPO DE VASTAGO
CONFIGURATIONS TERMINALES
ENDENAUSFUHRUNG

TYPE DE TIGE
SCHAFTART

i U U i [ [
Ball Corner Square Common Straight Weldon Flat
Esférica Plana con Plana Normal Recto Weldon plano
Boule borde romo Carrée Commune Droite Méplat Weldon
Kugelkopf Coin Ohne Eckenradius Standard Gerade Spannflache
Ecke

HELIX ANGLES
ANGULOS HELICOIDALES

SPANWINKEL
ANGLES DE L'HELICE

Right Spiral
Espiral sentido
derecho

Spirale droite
Rechtslaufig

RAKE ANGLE
ANGULO DE ATAQUE

ANGLE DE PENTE
SPANWINKEL

Left Spiral
Espiral sentido
izquierdo

Spirale gauche
Linkslaufig

Positive Neutral Negative
Positivo Neutro Negativo
Positif Neutre Négatif
Positiv Neutral Negativ

10

@

Variable Right Spiral
Espiral sentido derecha
con angulo variahle
Spirale droite variable
Rechtsléufig, variabel

a.
B‘
azp

Variable
Variable
Variable
Variabel

COOLANT OPTIONS
OPCIONES DE REFRIGERACION

OPTIONS DE REFROIDISSEMENT
KUHLSCHMIERMITTEL-OPTIONEN

/

Internal Coolant
Refrigerante interno
Refroidissement interne
Innenkiihlung

&

JetStream Coolant Slots
Ranuras del refrigerante
JetStream
Fentes de refroidissement
JetStream
JetStream-
KiihImittelschlitze

ADDITIONAL GEOMETRY
CARACTERISTICAS GEOMETRICAS ADICIONALES
GEOMETRIE SUPPLEMENTAIRE

WEITERE BAUFORMEN

Flute Spacing Unequal
Espaciado filos desigual
Espacementinégal
entre les goujoures
Nutenabstand Ungleich

Chip Breaker

Rompevirutas

Brise-copeaux
Spanteiler

Alltools are in Right Cut Direction unless noted
Todas las herramientas son con corte a la derecha a menos que se indique lo contrario
Tous les outils ont une coupe a droite, sauf indications contraires

Alle Werkzeuge schneiden rechtsdrehend, soweit nicht anders angegeben

www.kyocera-sgstool.com



SHANK TYPE
TIPO DE VASTAGO

TYPE DETIGE
SCHAFTART

i

Common
Normal
Commune
Standard

HELIX ANGLES
ANGULOS HELICOIDALES

ANGLES DE 'HELICE
SPANWINKEL

Right Spiral
Espiral sentido derecho

Spirale droite
Rechtslaufig

i

Straight
Recto
Droite

Gerade

I

None
Ninguno
Aucun
Ohne

www.kyocera-sgstool.com

REACH
ALCANCE

LONGUEUR
NUTENLANGE

%D

>3xD Reach
Alcance >3xD
>Longueur 3xD
>3xD Nutenlénge

COOLANT OPTIONS

Drill Legend =
Leyenda taladros =
Légende percage 11

Bohrer-Legende ==

5xD 8D
5xD Reach 8xD Reach
Alcance 5xD Alcance 8xD
Longueur 5xD Longueur 8xD
5xD Nutenlénge 8xD Nutenldnge

OPCIONES/DE REFRIGERACION

OPTIONS DE'REEROIDISSEMENT
KUHLSCHMIERMITTEL-OPTIONEN

v

Internal Coolant
Refrigerante externo
Refroidissement interne
Innenkiihlung

)

External Coolant
Refrigerante interno
Refroidissement
externe
AuBenkiihlung

"



= Router Legend

== Leyenda ranuradores
i1 Légende détourage
== Oberfrasen-Legende

SHANK TYPE RAKE ANGLE
TIPO.DE VASTAGO ANGULO DE ATAQUE
TYPE DE TIGE ANGLEDE PENTE
SCHAFTART SPANWINKEL
[ (] @ ¢ L 2
a=f
Straight Positive Neutral Negative Variable
Recto Positivo Neutro Negativo Variable
Droite Positif Neutre Négatif Variable
Gerade Positiv Neutral Negativ Variabel

HELIX ANGLES
ANGULOS HELICOIDALES
ANGLES DE'HELICE
SPANWINKEL

U N

ADDITIONAL GEOMETRY

CARACTERISTICAS GEOMETRICAS/ADICIONALES
GEOMETRIESUPPLEMENTAIRE
WEITERE'BAUFORMEN

G

Right Spiral
Espiral sentido derecho
Spirale droite
Rechtslaufig

12

Left Spiral
Espiral sentido izquierdo
Spirale gauche
Linkslaufig

Left Hand Cut Direction
Fresado sentido
izquierda
Coupe vers la gauche
Rechtsschneidend

Right Hand Cut Direction
Fresado sentido
derecha
Coupe vers la droite
Linksschneidend

Chip Breaker

Rompevirutas

Brise-copeaux
Spanteiler

www.kyocera-sgstool.com
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Solid Carbide Tools

Ti-NAMITE and Di-NAMITE® Tool Coatings are specifically
engineered for KSPT solid carbide rotary tools. The
coating lineup includes proprietary processes that result
in optimized tool life and increased speed and feed rates
in a variety of applications.

Coatin Identifying _ Layer Thickness Hardness (:;?(Ie:frfiic‘iis)':lt Thermal General Information
9 Color | Structure (HV) | (fretting) | Stability

A general purpose coating with

Titanium o . .
TRIIRPVME | Nitride gold |Multilayer| 1% 2200 | 0.4-0.65 | 800°C/|  good adhesion and abrasion
(TiN) microns 1112°F resistant properties. Swta_ble for
a wide variety of materials.
Excellent thermal and chemical
Aluminum resistance allows for dry cutting
m Titanium dark Nano 1-4 3700 0.30 1100°C /| and improvements in performance
Nitride grey structure | microns ) 2010°F | of carbide.The coating has a high
(AITiN) hardness giving great protection
against abrasive wear and erosion.
This ceramic based coating
ensures a smooth surface and
Titanium a low affinity to cold welding

P L2 eS| DiBoride "I IMonolayer .72 4000 | 045 | 80°C/ 1 odge build up, which makes

(TiB2) grey-silver LCIONS 1662°F it optimal for Aluminum and
copper applications. It has high
toughness and high hardness.

Titanium A very wear resistant coating

m o . . 1-4 . 400°C/ with high toughness and shock
Car(k_)rci)gll\iglde pink-red | Multilayer microns 3000 0.3-0.45 752°F | resistance. Good in interrupted cuts

found in applications like milling.

The structural design of
Ti-Namite-X is adapted to meet
a diverse range of applications;
everything from high- and low-
Proprietary Nano 1-4 1150°C /| alloy steels to hardened materials

(TX) Bl Composite| microns Y ek 2100°F (up to 65 HRC core hardness).
Ti-Namite-X is suitable for operations
which require high cutting speeds,

high temperatures at the cutting

edge, and high metal removal rates.

This is the hardest coating available

with the best abrasion resistance.

) Crystalline 6-20 800°C / It is carbon based so it is limited in
M' Diamond black |Monolayer| _: >8000 | 0.15-0.2 - | application capabilities. This coating

" v . microns 1470°F b . o -
ATHIALL W B M Eian (Diamond) is suitable for machining highly

abrasive, non-ferrous materials

such as CFRP and graphite.

Features include high wear
resistance, reduced friction, and
excellent prevention of edge build

Proprietary Nano 1-4 1150°C /| up.This coating provides superior
W (TM) CODRE Composite| microns 3600 0.45 2100°F | material removal rates and tool life
when used in high performance
operations with difficult to
machine materials like Titanium.

13
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= Milling

HIGH PERFORMANCE

END MILLS SERIES
Z-Carb-HPR Z5MCR
Z-Carb-AP Z1IMPCR
Z1IMPIC
Z1MPLC
Z-Carb Z21M
Z1MB
Z-Carb-HTA ZH1MCR
ZH1IMCRS
Z-Carb-MD ZD1MCR
Series 7 ™
7MB
V-Carb 55M
55MCR
55MB
T-Carb® 51M
51ML
51MCR
51MLC
Multi-Carb 66M
66MCR
Turbo-Carb 56MB
Power-Carb 57M
Series 33 33MCR
CFRP Slow Helix 2IM

DESCRIPTION

5 Flute Rougher Corner Radius Metric

4 Flute Variable Rake Corner Radius Metric

4 Flute Variable Rake Intermediate Reach Corner Radius Metric

4 Flute Variable Rake Long Reach Corner Radius Metric

4 Flute Variable Geometry Square End Metric

4 Flute Variable Geometry Ball End Metric

4 Flute Variable Geometry High Temp Alloys Corner Radius Metric
4 Flute Variable Geometry High Temp Alloys Stub Corner Radius Metric
4 Flute Variable Geometry Hard Materials Long Reach Corner Radius Metric
4 Flute Variable Geometry Long Length Square End Metric

4 Flute Variable Geometry Long Length Ball End Metric

5 Flute Finisher & Semi-Finisher Square End Metric

5 Flute Finisher & Semi-Finisher Corner Radius Metric

5 Flute Finisher & Semi-Finisher Ball End Metric

6 Flute High Speed Machining Square End Metric

6 Flute High Speed Machining Square End Long Reach Metric

6 Flute High Speed Machining Corner Radius Metric

6 Flute High Speed Machining Long Reach Corner Radius Metric
Multi-Flute Finisher Square End Metric

Multi-Flute Finisher Corner Radius Metric

2 Flute Contouring Long Reach Ball End Metric

6 Flute Finisher Square End Metric

3 Flute Difficult to Machine Materials Corner Radius Metric

4 Flute Slow Helix Square End Metric

Speed & Feed Recommendations listed after each series

PAGE

24
27
28
29
32
33
36
36
38
61
62
40
Ly

47
49
48
50

54
64
66
58
68




= Fresado

FRESAS DE ALTO . ,
RENDIMIENTO SERIE DESCRIPCION PAGINA
Z-Carb-HPR Z5MCR 5 filos, desbastador, radio angulado, métrico 24
Z-Carbh-AP Z1IMPCR 4filos, inclinacion variable, radio angulado, métrico 27
Z1MPIC 4filos, inclinacion variable, medio alcance, radio angulado, métrico 28
Z1MPLC 4filos, inclinacion variable, largo alcance, radio angulado, métrico 29
Z-Carb Z1M 4 filos, geometria variable, punta cuadrada, métrico 32
Z1MB 4 filos, geometria variable, punta esférica, métrico 33
Z-Carb-HTA ZH1IMCR  4filos, geometria variable, aleaciones a altas temperaturas, radio angulado, métrico 36
ZH1IMCRS 4filos, geometria variable, aleaciones a altas temperaturas, version corta, 36
radio angulado, métrico
Z-Carb-MD ZD1IMCR  4filos, geometria variable, materiales duros, largo alcance, radio angulado, métrico 38
Serie 7 ™ 4filos, geometria variable, longitud larga, punta cuadrada, métrico 61
7MB 4filos, geometria variable, longitud larga, punta esférica, métrico 62
V-Carb 55M 5 filos, acabador y semiacabador, punta cuadrada, métrico 40
55MCR 5 filos, acabador y semiacabador, radio angulado, métrico L]
55MB 5 filos, acabador y semiacabador, punta esférica, métrico 43
T-Carb® 51M 6 filos, mecanizado de alta velocidad, punta cuadrada, métrico 47
51ML 6 filos, mecanizado de alta velocidad, punta cuadrada, largo alcance, métrico 49
51MCR 6 filos mecanizado de alta velocidad, radio angulado, métrico 43
51MLC 6 filos mecanizado de alta velocidad, largo alcance, radio angulado, métrico 50
Multi-Carb 66M Filo miltiple, acabador, punta cuadrada, métrico 53
66MCR Filo miltiple, acabador, radio angulado, métrico 54
Turbo-Carb 56MB 2 filos, contorneado, largo alcance, punta esférica, métrico 64
Power-Carb 57M 6 filos, acabador, punta cuadrada, métrico 66
Serie 33 33MCR 3filos, materiales dificiles de mecanizar, radio angulado, métrico 58
Helicoidal de avance  27M 4filos, helicoidal de avance lento, punta cuadrada, métrico 68
lento CFRP

Recomendaciones de velocidades y avances mostradas tras cada serie

11 Fraisage

FRAISES A DETOURER

UNIVERSELLES SERIES DESCRIPTION PAGE
Z-Carb-HPR Z5MCR 5 dents rayon en coin d'ébauche (métrique) 24
Z-Carb-AP Z1MPCR 4 dents a vague de coupe variable rayon en coin (métrique) 2]
Z1MPIC 4 dents a vague de coupe variable portée intermédiaire rayon en coin (métrique) 28
Z1MPLC 4 dents a vague de coupe variable longue portée rayon en coin (métrique) 29
Z-Carb Z1M 4 dents géométrie variable a bout plat (métrique) 32
Z1MB 4 dents géométrie variable a bout hémisphérique (métrique) 33
Z-Carb-HTA ZHIMCR 4 dents géométrie variable alliages haute température rayon en coin (métrique) 36
ZH1IMCRS 4 dents géométrie variable, alliages haute température, longueur de I'outil court, 36
rayon en coin (métrique)
Z-Carb-MD ZD1MCR 4 dents géométrie variable matériaux durs longue portée rayon en coin (métrique) 38
Série 7 ™ 4 dents géométrie variable a queue longue a bout plat (métrique) 61
MB 4 dents géométrie variable a queue longue a bout hémisphérique (métrique) 62
V-Carb 55M 5 dents en bout de finition et semi-finition plat (métrique) 40
55MCR 5 dents en bout finition et semi-finition rayon en coin (métrique) |
55MB 5 dents en bout de finition et semi-finition hémisphérique (métrique) 43

www.kyocera-sgstool.com




FRAISES A DETOURER

UNIVERSELLES SERIES DESCRIPTION PAGE
T-Carb® 51M 6 dents pour usinage grande vitesse a bout plat (métrique) 47
51ML 6 dents pour usinage grande vitesse a bout plat longue portée (métrique) 49
51MCR 6 dents pour usinage grande vitesse rayon en coin (métrique) 48
51MLC 6 dents pour usinage grande vitesse longue portée rayon en coin (métrique) 50
Multi-Carb 66M Multi-dents en bout de finition plat (métrique) 53
66MCR Multi-dents en bout de finition rayon en coin (métrique) 54
Turbo-Carb 56MB 2 dents contournage longue portée a bout hémisphérique (métrique) 64
Power-Carb 57M 6 dents en bout de finition plat (métrique) 66
Série 33 33MCR 3 dents usinage des matériaux difficiles rayon en coin (métrique) 58
CFRP hélice lente 2M 4 dents hélice lente a bout plat (métrique) 68

Recommandativons de vitesse et avance indiquées aprés chaque série

HOCHLEISTUNGS-

SCHAFTFRASER SERIE BESCHREIBUNG SEITE
Z-Carb-HPR Z5MCR Metrischer Schruppfréser mit 5 Schneidekanten und Eckenradien 24
Z-Carb-AP Z1MPCR Metrischer Fraser mit 4 Schneidekanten und variablen Spanwinkel 27
Z1MPIC Metrischer Fraser mittlerer Lénge mit 4 variablen Schneidekanten und Eckenradien 28
Z1IMPLC Metrischer Tiefbohr-fraser mit 4 variablen Schneidekanten und Eckenradien 29
Z-Carb Z1M Metrischer Schaftfraser mit 4 Schneidekanten ohne Eckenradien und variabler Form 32
Z1MB Metrischer Radiusschaftfraser mit 4 Schneidekanten und variabler Form 33
Z-Carb-HTA ZH1MCR Hochwarmfester metrischer Fraser mit 4 variablen Schneidekanten und Eckenradien 36
ZH1IMCRS Hochwarmfester metrischer Fraser mit 4 variablen Schneidekanten und Eckenradien 36
Z-Carb-MD ZD1MCR Metrischer Tiefbohr-fraser mit 4 variablen Schneidekanten, Eckenradien und Form 38
aus Hartmetall
Serie 7 ™ Metrischer Langloch-Schaftfraser mit 4 Schneidekanten ohne Eckenradien und variabler 61
Form
7MB Metrischer Langloch-Radiusschaftfraser mit 4 Schneidekanten und variabler Form 62
V-Carb 55M Metrischer Schlicht- und Halbschlichtfraser mit 5 Schneidekanten ohne Eckenradien und 40
variabler Form
55MCR Metrischer Schlicht- und Halbschlichtfraser mit 5 Schneidekanten und Eckenradien ]
55MB Metrischer Schlicht- und Halbschlicht-Radiusschaftfraser mit 5 Schneidekanten und 43
variabler Form
T-Carb® 51M Metrischer Schaftfraser aus Schnellstahl mit 6 Schneidekanten ohne Eckenradien 47
51ML Metrischer Langloch-Schaftfraser aus Schnellstahl mit 6 Schneidekanten ohne Eckenradien 49
51MCR Metrischer Fraser aus Schnellstahl mit 6 Schneidekanten und Eckenradien aus Schnellstahl 48
51MLC Metrischer Tiefbohr-fraser aus Schnellstahl mit 6 Schneidekanten und Eckenradien 50
Multi-Carb 66M Metrischer mehrschneidiger Schlichtfraser ohne Eckenradien 53
66MCR Metrischer mehrschneidiger Schlichtfraser mit Eckenradien 54
Turbo-Carb 56MB Metrischer Langloch-Profil-Radiusschaftfraser mit 2 Schneidekanten 64
Power-Carb 5IM Metrischer Schlichtfraser mit 6 Schneidekanten ohne Eckenradien 66
Serie 33 33MCR Metrischer Fraser aus Schnellstahl mit 3 Schneidekanten und Eckenradien fiir 58
schwerspanbare Werkstoffe
CFRP Slow Helix 2IM Metrischer Schaftfraser mit 4 steilen Schneidekanten ohne Eckenradien 68

Empfehlungen fiir Drehzahl & Vorschub im Anhang zu jeder Serie
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End Mill Matrix

Material
Q@ © %)
Sl %o 89
3 EYRFARSIE
3 | I8 E 2
g s 5l g 5% ¢
Page ' 5 = 4| 2| € £ £ 2 No Flute Center
Name Series No. & & & £ E| 2 &| £| Flutes | Helix® | Index Rake Relief | Cutting
Z-Carb HPR z5 24 s 37 . + E N
Z-Carb 21/216/218| 32 ~IEEEE I + E Y
Z-Carb-AP Z1P 27 ~| 4 | 35/38 + N E y
Z-Carb-HTA ZH1 3 ~“IEEELIEE + E Y
Z-Carb-MD 201 3 B | 4 | a2/ - - E Y
Series 33 33 58 3 | 32/48 | = + E Y
T-Carb® 51 4 6 M . + E Y
Series 7 7 61 4 38 . + P-S Y
V-Carb 55 40 5 45 . + P-S Y
Multi-Carb 66 53 7,91 | 3 - + E N
Turbo-Carb 568 N B 2 30 - + E Y
Power-Carb 57 N B 6 45 - - E Y
Ski-Carb 44 ' B 2 45 - + P-S Y
S-Carb® 3 Flute 13 tn B 3 38 - + E Y
S-Carb® Chipbreaker |  43CB 87 B 3 38 - ¥ E Y
S-Carb® 2 Flute 47 89 ] 2 35 - ¥ E y
S-Carb APR® 43APR N B 3 38 - + E Y
S-Carb APF’ R B 4| 3/M | = + E Y
Slow Helix 27 B 4 o/ - + P-S Y
CCR * 20-CCR | 232 [ | 810,12 15 - + C |EMorDR
CCR * 31-CCR | 235 [ | 57,10 | 15 - + EM or DR
PCR * 29-PCR | 230 [ | 8912 | 15 - 0 E  |EMorDR
Compression Router 25 237 . 4,6,8 30 = + P-S Y
Up Cut Router 21 239 L] 2 35 - ¥ P-S y
Down Cut Router 22 240 . 2 35 = + P-S Y
Main Key Coating Key Rake Key Center Cutting Key
* Primary Function Ti-Namite-A (TA) = AITIN + = Positive Y = Yes
Yr Secondary Function Ti-Namite-X (TX) = Proprietary nanocomposite — = Negative N =No
d Coolant Required Ti-Namite-M (TM) = AITiSiN nanocomposite 0 = Neutral EM = End Mill End
© Plunging NOT Recommended Ti-Namite-B (TB) = TiB2 DR = Drill End
Di-Namite® = polycrystalline diamond
Relief Key
E = Eccentric
P-S = Primary - Secondary
C =Concave
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End Mill Matrix

Finishing HSM Profiling Slotting Ramping | Plunging
Ae%| 2|2 |55 515 (10|10 25 | 50 100|100 | 100 | 100
Coating  |Ap %/ 100200100 200 100|200 100 | 200

N
ol
(52
o

Ap | Ap
50% (100%

=
(=]
o
—
o
o
—_
(23]
o
—_
($2]
o

T™/TA

TA/TX

1D

TA

1R

L S N e P
AR R R AR
X

TA

b D DX D D DD 2
S VS VI VRN VIR VY BV
Sl VS VN VA VR V) R
ok [k [k | % | % | [

X

1D

TA

X
s
X
s
i
X
X

X

X

X

X

B

L D B R B B DNl Do Dol Dxl IDxap IDAa e
6 (6| |6 ||k (5| X | 0 0 | X | X | X
L D P P B b DN Dol DA DN DXl G DN
LR R R R R B D P D D el e

B

B

B

X
X
X
X

* % k% ||
* [ % % | [
* %% % % [
* % % * | %

* [ % % | % |
* [ % % %[5t
* [ %% | %

* [ % % %

* [ % | | %

* [ % % |2

B

* % ok k|
* [ ok ok [ % | %
S P N e S Y P
% x| x|

B

g

Di-Namite® (opt.)

Di-Namite® (opt.)

Di-Namite® (opt.)

LD S D D S D S S D
b S e D D DX D D P 2

X D DG X
* 6 | |
* 6 | |

* [ | |
* o6 |

Di-Namite® (opt.)

Di-Namite® (opt.)

>
*
*
*
*
*
*
*
*

various (opt.)

D D S D S e e P R e D P R e P R R R P P P P P e

SO R T D A S
2o | o o 2 o ] %
ool B TR B B B B
P P P P - -
* |k |
* |k ok 4|
* |k ok 4
* |k | %

*

various (opt.)

Ramping Basics Notes
Use 100% of slotting feed rates for 1° ramp Reduce speed, feed, and cut depths as material hardness increases—see KYOCERA
Use 50% of slotting feed rates for 3° ramp SGS Tool Wizard® for recommendations
Use 25% of slotting feed rates for 6° ramp Long flute or long reach tools also require reduced rates and cut depths
Machine, tool holding, work holding, and coolant also affect rates and cut depths
Plunging Basics
Use 50% of slotting feed rates in Non-Ferrous materials *For Ramping and Plunging:
Use 20% of slotting feed rates for all other plungable Non-end cut version not intended for ramping or plunging
materials End cut version intended for ramping only
Drill end intended for plunging only
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= Application Tips

Tool * Whenever possible, select an end mill with the largest diameter, shortest flute length, and shortest overall
length for the best rigidity

* Long flute tools are not intended for pocketing, slotting, or heavy profiling — limit Ae to .02D

¢ High Performance tools minimize cycle time and extend tool life

Tool Holders * Holders with adequate gripping pressure and TIR are required
e Stub holders or zero length collet style holders are recommended for heavy stock removal

* When using solid holders, hand ground screw flats are not recommended

Workpiece  Secure clamping of the workpiece will reduce chatter and deflection

Machine e Spindle must be in optimum condition for precise TIR and maximum tool life
* Sufficient horsepower is required to perform at recommended speeds and feeds

* Reduce rates for low power machines to prevent workpiece and / or tool damage

Coolant * Avoid re-milling chips through use of air blast or liquid coolant as necessary
¢ Maintain clean coolant with appropriate concentration
* General recommendations:
—Water Soluble Qil or Air Blast: Tool Steels, Mold & Die Steels, Carbon or Alloy Steels
—Water Soluble Qil: Stainless Steels, Titanium, High Temperature Alloys, Non-Ferrous Alloys

Methods e Climb milling is generally preferred

e Attention to programming details, tool holders, TIR, balance, fixturing, etc. improve cutting tool
performance and extend tool life

END MILLING GUIDELINE
Dy = cutting diameter Ly = flute length
Speeds and Feeds for Cut Types are based on Radial Width ({Ae%) and Axial Depth (Ap)
T
Reductions to Speeds and Feeds may be necessary when: e« Ae and Ap exceed recommendations
¢ Using long flute or extended reach tools

e Using long tool holders
e Machining materials harder than listed

ENTRY METHODS

Pre-Drilled Hole Helical Straight Plunge
Ramp Ramp
Pre-drilling is the preferred entry Alternative methods are helical and straight ramping. High Plunge only in non-ferrous
method for most applications. ramp angles require reduced feed. Lower ramp angles will and short-chipping materials
allow higher feed rates and extend tool life. Use slotting using slotting speeds and

speeds and feeds for ramp angles of 1° to 2°. Reduce feed to 25% slotting feeds.
25% when ramp angles approach 6°. General purpose tools
and/or difficult to machine materials will require lower ramp
angles and reduced feed.
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Herramientas

Portaherramientas

Pieza a maquinar

Maquina

Refrigerante

Métodos

GUIAS DE FRESADO

D; = diametro de corte

Puntas para aplicaciones =

Siempre que sea posible, seleccione el cortador con el mayor didmetro, largo de filo y largo total mas corto
posible para obtener una mejor rigidez.

Las herramientas con filos largos no son recomendadas para operaciones de apertura de cajas en el
maquinado, operacion de ranurado o perfilado pesado — limitar la profundidad radial (Ae) a .02D

Las herramientas de alto desempefio minimizan el tiempo de ciclo del maquinado y extienden la vida til de
la herramienta

Los Portaherramientas deberan tener buena presion de agarre para la sujecion de la herramienta y una
concentricidad maxima indicada (TIR)

Se recomienda usar portaherramientas de agarre directo cortos, o de boquilla con longitud cero para lograr
un maximo arranque de viruta

Cuando se utilicen portaherramientas de agarre directo, no se recomienda hacer manualmente el plano para
la sujecion del tornillo en el zanco de la herramienta

La buena sujecion de la pieza a maquinar reducira la vibracion y la desviacion de la herramienta

El usillo de la maquina debe estar en condiciones optimas, para asegurar la concentricidad de giro (TIR)

y asegurar el maximo rendimiento de la herramienta

Para lograr los avances y velocidades recomendados, se necesita suficiente potencia (HP) en la maquina
Reducir los parametros de corte en maquinas de baja potencia (HP) para prevenir el dafio en la herramienta
o0 pieza de trabajo

Evite el re-maquinado de virutas usando aire a presion o liquido refrigerante seg(in sea necesario

Mantener limpio el refrigerante con su concentracion adecuada

Recomendaciones generales:

—Para el maquinado de Aceros Grado Herramienta, para Moldes y Dados o Aleaciones de Bajo Carbdn, utilice
Aceite Soluble en Agua o aire a presion

—Para el maquinado de Aleaciones Inoxidables, Aleaciones de Alta Temperatura, Titanio y Aleaciones No
Ferrosas, utilice solamente Aceite Soluble en Agua

Se recomienda el maquinado en sentido ascendente o trepado

El cuidado en los detalles de la programacion, la concentricidad de giro (TIR) el balance de los
portaherramientas, la sujecion de la pieza a maquinar, etc. son factores que contribuyen a prolongar la vida
de la herramienta

L, =largo de filo

Las velocidades y avances para cortes estan basados en la profundidad radial (ﬂAeF), y profundidad axial ( Ap )
T

Reducciones en velocidades y avances seran necesarias cuando: ¢ Aey Ap exceda las recomendaciones

e Se utilicen filos largos o herramientas de largo alcance
¢ Se utilicen portaherramientas largos
¢ Se maquinen materiales mas duros que los recomendados

METODOS DE ENTRADA
Barreno previo Rampa Rampa Agujero o
helicoidal recta Barrenado
Preferentemente usar un barreno Los métodos alternativos son las rampas helicoidales y Este método se puede utilizar
previo como método de entrada rectas. Un angulo elevado de rampa necesita un avance (nicamente en materiales no
para la mayor parte de las reducido. Un dngulo de rampa inferior permitira tasas de ferrosos y materiales de formacion
aplicaciones. avance mas elevadas y una mayor duracion de la herramienta. | de virutas cortas, usando la
Usar velocidades y alcances de ranurado para angulos de velocidad de ranurado y el 25%
rampa de 1° a 2°. Disminuir el avance un 25% cuando los de su avance.
angulos de rampa se aproximan a 6°. Las herramientas de
uso general y/o materiales dificiles de mecanizar precisaran
angulos de rampa inferiores y un avance reducido.
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1 Conseils relatifs a I'application

Outil » Chaque fois que possible, choisissez une fraise de plus grand diamétre possible, la plus courte
possible, elle garantira la meilleure rigidité
* Les outils longs ne sont pas optimum pour I'ébauche, le pocketing, le rainurage — Ae limité
a0,02D
e Les outils Haute performance optimisent les temps de cycle et de augmentent la durée de vie
Porte-outils » Des attachements a serrage puissant et a faux rond précis sont recommandés
* Attachements a méplats ou pinces a serrage nominale sont recommandées pour les ébauches
e Lorsque vous utilisez des attachement rigides, les serrage de I'outil par vis ne sont pas
recommandés
Piece * Le systeme de fixation et de bridage de la piece devra permettre de réduire les vibrations et
la déformation
Machine * Broche doit étre en bon état optimal au niveau de son faux rond
o Suffisamment puissance est nécessaire pour effectuer a des vitesses recommandées et se nourrit
» Réduire les efforts pour les machines de faible puissance pour éviter 'endommagement de la piece
et/ ou de l'outil
Liquide de o Evitez les recyclage de copeaux par I'utilisation de soufflage d'air comprimé ou de liquide

refroidissement de refroidissement.

Maintenir le lubrifiant propre a la concentration appropriée

e Recommandations générales —
—Huile soluble ou Air comprimé: aciers a outils, aciers pour moules, aciersau carbone ou alliés
—Huile soluble: aciers inoxydables, titane, alliages a haute température, alliages non ferreux

Méthodes e ['usinage en avalant est généralement préconisé
¢ Attention a la programmation, porte-outils, faux rond, équilibrage, fixation, etc améliorent les
performances de |'outil en coupe et prolonge la durée de vie
GUIDE DU FRAISAGE
Dy = diamétre de coupe Ly = longueur de coupe

Vitesses & avances pour ces cas d'usinage sont basées sur I'engagement radial H Ae%), et axial (Ap)
T

La réduction de la vitesse et de |'avance doit étre nécessaire quand: ¢ Les engagements Ae et Ap sont importants
¢ Des dentures longues ou des séries longues sont utilisées
¢ Des attachement longs sont utilisés
e Lors d'usinage de matériaux durs

TYPES D'ENTREE MATIERE

Prepercage Ramping Ramping Plongée

hélicoidal droit
Le prépercage estla méthode Les autres méthodes sont un ramping hélicoidal et un Plongée uniquement dans les
préférable dans la plupart de ramping droit. Les angles de ramping élevés exigent non ferreux. Vitesse rainurage
applications. une avance inférieure. Les angles de ramping inférieurs et avances réduites de 25%.

permettent les taux d'avance supérieurs et prolongeront la
vie de l'outil. Utilisez des avances et vitesses de mortaisage
pour les angles de ramping de 1° a 2°. Réduisez I'avance a
25 % lorsque les angles de ramping avoisinent 6°. Les outils
tout usage et/ou les matériaux difficiles a usiner exigeront
des angles de ramping inférieurs et une charge réduite.
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Werkzeug

Werkzeughalter

Anwendungstipps ==

Wahlen Sie moglichst immer den Schaftfraser mit dem gréfRten Durchmesser, der kiirzesten Schneidekante und
Gesamtldnge, um eine hohe Steifigkeit zu erhalten

Langlochschaftfréser sind nicht zum Taschen-, Schlitz- oder Profilfrdsen bestimmt — die Dehnung auf Ae 0,2
der Streckgrenze begrenzen

Hochleistungswerkzeuge minimieren die Zykluszeit und verldngern die Werkzeugstandzeit

Es werden Spannzangen mit ausreichendem Kraftschluss und TIR benétigt
Steilkegel oder biindige Spannfutter werden bei hohem Materialabtrag empfohlen
Von der Verwendung fester handverschraubter Halterungen wird abgeraten

Werkstiick Sicheres Werkzeugspannen verringert Vibrationen und das Auswandern aus der Ziellinie
Werkzeugmaschine Die Spindel muss fiir in optimalem Zustand sein, um genaue TIR und maximale Standzeit zu erzielen
Fiir die empfohlenen Drehzahlen und Vorschubgeschwindigkeiten ist geniigend Leistung bereitzustellen
Bei leistungsschwachen Antrieben sind die Werte zu verringern, um Beschadigungen am Werkstiick und/oder
Werkzeug zu vermeiden
KiihImittel Das Uberfrasen der Spane durch Luftstrahl oder fliissige KiihImittel mdglichst verhindern
KiihImittel in geeigneter Konzentration vorhalten
Allgemeine Empfehlungen:
— Wasser-0l-Emulsionen oder Luftstrahl: Werkzeugstéhle, Form- und Schneidstahle, unlegierte oder
legierte Stahle
— Wasser-0I-Emulsion: Nichtrostender Stahl, Titan, Warmfeste Legierungen, Nichteisenlegierungen
Verfahren  Vorzugsweise Gleichlauffrasen anwenden
e Das Beachten der Frasparameter, Werkzeughalter, TIR, Auswuchten, Einspannen, usw. verbessert
die Schnittleistung und verldngert die Standzeit
RICHTWERTE ZUM FRASEN

D1 = Fréasdurchmesser

L, = Schnittlange

Drehzahl und Vorschub fiir Frisarbeiten hingen von Radialbreite (»‘Ae}k) und Fristiefe (Ap ) ab

Drehzahl und Vorschub miissen ggfs. verringert werden wenn: ¢ die empfohlenen Werte fiir Ae und Ap iiberschritten werden

VORBEREITUNGEN

¢ lange Schneidekantenn oder Langschaftfraser verwendet werden
* lange Werkzeughalter verwendet werden
¢ die Werkstoffe harter als vorgesehen sind

Vorbohrung Zirkularein- Schragein- Stechen
tauchfrésen tauchfasen

Vorbohrenistin den meisten Féllen | Alternative Verfahren sind Zirkulareintauchen und Stechen Sie in Nichteisenmetalle

ratsam. Schrageintauchen. Starke Tauchwinkel erfordern verringerte | und kurzspanende Werkstoffe nur
Vorschubgeschwindigkeiten. Geringe Tauchwinkel mit Schlitzfrasdrehzahl und 25 %
ermdglichen hohere Vorschubgeschwindigkeiten und der Schlitzvorschubgeschwindig-

verlangern die Standzeit. Verwenden Sie die Drehzahlenund | keit ein.
Vorschiibe zum Schlitzfrésen fiir Tauchwinkel von 1° bis 2°.
Den Vorschub auf 25 % verringern, wenn der Tauchwinkel 6°
erreicht. Allzweckwerkzeuge und / oder schwer zu
bearbeitende Werkstoffe verlangen kleine Tauchwinkel

und verringerte Vorschubgeschwindigkeiten.
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METRIC ‘

Z-Carb-HPR @)

01008l e é\ j

HIGH PERFORMANCE ROUGHER

e
25M C R * TOLERANCES (mm)
L METRIC SERIES 6 DIAMETER

e An ideal balance of helix, mm EDP NO. D _ ;0'000/ 0.030
indexing, flute depth, TI-NAMITE-A TI-NAMITE-M = Ng
rake and relief CUTTING LENGTH OVERALL SHANK CORNER TI-NAMITE-A  TI-NAMITE-A PO, TI'N?T“:J:)TE'M TI'NI(\TTI:;-E-M EOPRO. R = +0,000/-0,050
ey | B0 007 GRS IR T T e ol il | o pmere
and proprietary edge 6,0 90 540 6,0 05 - - - 47000 - - Dy = +0,000/-0,040
gegmetrvfohrshearing 60 130 570 60 03 - - - 47001 - - D = hs
ot ooy | 60 130 570 60 05 47120 - - a2 - = R = +0,000/-0,050
allows deep cutting and 60 130 570 60 10 - - - 47003 - - >10-25 DIAMETER
high speed machining 6,0 130 570 60 15 48003 = = 47004 = = D; = +0,000/-0,050
* Central coolant hole 80 11,0 580 80 05 - - — 47005 — — D; = hg
d;:fllveéys?otglapr]t " 80 180 630 80 05 47121 - - 47006 - - R = +0,000/~0,050
sone entancng chip | 80 180 630 80 10 47122 - - 47007 - -
removal when pocketing 80 180 630 80 15 = = = 47008 = =
Ef;"’“i”dg 80 180 630 80 20 - - - 47009 - -
e, [WEmERG LSS S| e
« Excels at roughing, 10,0 22,0 720 100 1,0 47124 - - 47012 - -
ramrrj]i’ng, highdsfpegai_ 10,0 220 720 100 15 - - - 47013 - -
machining and finishin _ _ _ _ _
dewomm | gy %0 B0 09 25 - - - aws -
Recommended for 120 150 730 120 10 - - - 47006 4704 -
(< 420 Bhn) 12,0 26,0 830 120 05 47125 47128 47160 47017 47025 47161

120 26,0 830 120 0,76 47126 47129 47162 47018 47026 47163 For patent

120 26,0 830 120 10 47127 47130 47164 47019 47027 47165 information visit

120 26,0 830 120 15 43012 - 47166 47020 47028 47167 www.ksptpatents.com

120 26,0 830 120 20 - - 47168 47021 47029 47169

120 26,0 830 120 25 - - 47170 47022 47030 LYAVA

120 26,0 830 120 3,0 - - 47172 47023 47031 47173

16,0 19,0 820 160 1,0 - - - 47032 47039 47046

16,0 19,0 820 160 15 43070 - - - - -

16,0 350 920 160 10 47131 - 47134 47033 47040 47047

16,0 350 920 160 15 - - - 47034 47041 47048

16,0 350 920 16,0 20 47132 = 47135 47035 47042 47049

16,0 350 920 160 25 - - - 47036 47043 47050

16,0 350 920 160 3,0 47133 = 47136 47037 47044 47051

16,0 350 920 160 4,0 - - - 47038 47045 47052

200 230 920 200 1,0 48020 - - 47053 47061 47069

200 430 1040 200 10 47137 - 47140 47054 47062 47070

20,0 43,0 1040 200 15 - - - 47055 47063 47071

20,0 43,0 1040 200 2,0 47138 - 4Ana 47056 47064 47072

20,0 43,0 1040 200 25 - - - 47057 47065 47073

20,0 430 1040 200 30 47139 - 47142 47058 47066 47074

20,0 430 1040 20,0 40 - - - 47059 47067 47075

20,0 43,0 1040 20,0 50 - - - 47060 47068 47076

250 28,0 100,0 250 1,0 - - - 47077 47084 47091

250 53,0 121,0 250 1,0 47143 - 47146 47078 47085 47092

250 530 1210 250 20 47144 - 47147 47079 47086 47093

250 530 1210 250 25 - - - 47080 47087 47094

250 530 1210 250 30 47145 - 47148 47081 47088 47095

250 53,0 121,0 250 4,0 - - - 47082 47089 47096

250 53,0 121,0 250 5,0 - - - 47083 47090 47097
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METRIC

Z-Carb-HPR

Series DiaT::,‘;(D1)
Z5MCR Ve
Metric Hardness AexD; ApxD; (m/min) 6 8 10 12 16 20 25
Profile 169 RPM 8967 6725 5380 4484 3363 2690 2152
CARBON STEELS oS0 <15 (135203 Fz 0029 0049 0061 0074 0087 0099  0.108
:g;g :g:gﬁ?go < 27grBhn Feed (mm/min) 1291 1650 1650 1668 1463 1327 1157
1212, 12L15, 1525, <BHRc g0 134 RPM 7109 5332 4265 3555 2666 2133 1706
1536 P 1 U e Fz 0029 0049 0061 0074 0087 0099  0.108
Feed (mm/min) 1024 1308 1308 1322 1160 1052 917
Profile 96 RPM 5089 3817 3054 2545 1909 1527 1221
o <05 <15 ] Fz 0022 0036 0045 005 0067 0075  0.080
e <375Bhn T et mmmin) 550 s 62 72 6B 50 49
g ! ’ or
g;fgb:";g%gm' <40HRe g0y 76 RPM 4039 3029 2424 2020 1515 1212 969
) 1 <1 191 Fz 0022 0036 0045 005 0067 0075  0.080
Feed (mm/min) 436 549 549 557 504 452 388
Profile 56 RPM 2089 2242 1793 1495 1121 897 717
oS0 <15 5.68) Fz 0017 0030 0037 0043 0051 0059  0.065
/T\(zmnlzsmglfz w2, < 37grBhn Feed (mm/min) 251 335 335 323 287 263 233
P20, S7, T15, W2 <40HRc g0t 44 RPM 2343 1751 1406 nn 879 703 562
) 1 <1 135.53 Fz 0017 0030 0037 0043 0051 0059  0.065
Feed (mm/min) 197 262 262 253 225 206 183
Profile 136 RPM 7190 5392 4314 3595 2696 2157 1726
CAST IRONS o< <15 (109163 Fz 0026 0045 005 0067 0079 0091  0.098
%ﬂ\gﬁ MEDIUM < ZZgrBhn Feed (mm/min) 949 1208 1208 1208 1070 978 841
Gray, Malleable, <19HRe  gpop 108 RPM 5736 4302 3441 2868 2151 1721 1377
Ductile > 1 L F2 0026 0045 005 0067 0079 0091  0.098
Feed (mm/min) 757 964 964 964 853 780 671
Profile 104 RPM 5493 4120 3296 2747 2060 1648 1318
o< <15 Fz 0020 0034 0043 0050 005 0067  0.073
(HleH ALLOY) <260 Bhn O edmmmin) 54 703 73 6w 66 9 478
or
g:li\{r“':'a"eab'e' <BHRe  gpop 82 RPM 4362 3272 2617 2181 1636 1309 1047
) 1 <1 (66.99) Fz 0020 0034 0043 0050 0059 0067 0073
Feed (mm/min) 440 558 558 550 482 436 380
Profile 149 RPM 7917 5938 4750 3958 2969 2375 1900
o <05 <15 ! Fz 0022 0036 0045 005 0067 0075  0.080
(FREE MAGHINING, <275 Bhn N e mmmin) 855 1077 1077 102 o888 760
or
323;,"12.',22“' <BHRc g 119 RPM 6301 4726 3781 3151 2363 1890 1512
) 1 <1 95.123) Fz 0022 0036 0045 005 0067 0075  0.080
Feed (mm/min) 680 857 857 869 786 706 605
Profile 104 RPM 5493 4120 3296 2747 2060 1648 1318
o< <15 83120 Fz 0017 0030 0037 0043 0051 0059  0.063
(snTlAFIF':IthEJfTS) STEELS < 27grBhn Feed (mm/min) 461 615 615 593 527 483 412
304,304L,316,316L  <28HRc g 82 RPM 4362 3272 2617 2181 1636 1309 1047
) 1 <1 66,99 0017 0030 0037 0043 0051 0059  0.063
Feed (mm/min) 366 489 489 a7 419 384 327
continued on next page
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METRIC

Z-Carb-HPR

Diameter (D)

Series
Z5MCR Ve (mm)
Metric Hardness AexD; ApxD; (m/min) 6 8 10 12 16 20 25
Profile 94 RPM 5009 375 3005 2504 1878 1503 1202
STAINLESS STEELS o <05 <15 6113l Fz 0017 0030 0037 0043 0051 005  0.063
(PH) <325 Bhn Feed (mm/min) 421 561 561 541 481 441 376
M 13.8pH,15.5PH, <35 HRc 76 RPM 4039 3029 2424 2020 1515 1212 969
17-4 PH, Custom 450 ~ Slot
e 1 <1 191 Fz 0017 0030 0037 0043 0051 0059  0.063
Feed (mm/min) 339 452 452 436 388 355 303
Profile 2 RPM 1293 969 776 646 485 388 310
SUPER ALLOYS o <05 <15 029 Fz 00160 00272 00340 00409 00478 00531  0.0599
(NICKEL, COBALT, <300 Bhn Feed (mm/min) 103 132 132 132 116 103 93
IRON BASE) or
Inconel 601,617,625, <32HRc gy 20 RPM 1050 788 630 525 394 315 252
Incoloy, Monel 400 i 1 <1 o0 F2 00160 00272 00340 00409 00478 00531  0.0599
Feed (mm/min) 84 107 107 107 94 84 75
Profile 19 RPM 1002 751 601 501 376 301 240
SUPER ALLOYS <08 <15 Fz 00112 00192 00239 00284 00333 00371  0.0420
(NICKEL, COBALT, 0 o (15-23) _
IRON BASE) < or n Feed (mm/min) 56 72 72 i 63 56 50
Inconel 718, X-750, 15 RPM 808 606 485 404 303 22 194
Incoloy, Waspaloy, <43 HRe Slot
Hastelloy, Rene ) 1 <1 (1219 Fz 00112 00192 00239 00284 00333 00371 00420
Feed (mm/min) 45 58 58 57 50 45 1
Profile 66 RPM 3474 2605 2084 1737 1303 1042 834
TITANIUM ALLOYS o <08 <15 52,79 Fz 0019 0032 0040 0048 0056 0064 0070
Pure Titanium, <350 Bhn ’ Feed (mm/min) 333 417 417 417 367 333 292
Ti6AIl4V, or
Ti6AI2Sn4Zr2Mo, <38 HRc Slot 52 RPM 2747 2060 1648 1373 1030 824 659
Ti4Al4Mo2Sn0.55i P 1 <1 e F2 0019 0032 0040 0048 0056 0064 0070
Feed (mm/min) 264 330 330 330 290 264 231
TITANIUM ALLOYS Profile 23 RPM 1212 909 721 606 454 364 291
(DIFFICULT) o <05 <15 Fz 0019 0032 0040 0048 005 0084 0071
Ti10AI2Fe3Al, (18-27) _
Ti5AI5V5Mo3Cr, <440 Bhn Feed (mm/min) 116 145 145 145 128 116 103
Ti7AI4Mo, or 1
ToAlsveazame,  <YTHRS gy 8 RPM 969 721 582 485 364 291 233
TiGAIGVGSn, i 1 <1 15,22 Fz 0019 0032 0040 0048 005 0064  0.071
Ti15V3 Cr3Sn3Al Feed (nm/min) 93 116 116 116 102 % 83

Bhn (Brinell) HRc (Rockwell C)

rpm = (Vc x 1000) / (D1 x 3.14)

mm/min =Fzx5x rpm

ramp up to 5 degrees using slotting speed and feed rates. Do not plunge.

reduce speed and feed for materials harder than listed

reduce feed and Ae when finish milling (.02 x Dy maximum)

refer to the KYOCERA SGS Tool Wizard® for complete technical information (www.kyocera-sgstool.com)
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METRIC

Z-Carb-AP

I

E D B Dﬂﬂﬁﬂ @ ﬁ

L/% D1 @ D2

T 350 *
TOLERANCES (mm) R/ 380 Z1 M PCR
<3 DIAMETER METRIC SERIES
D, = +0,012/-0,012
D; = hg mm . . EDPNO. o Variable rake geometry
CUTTING LENGTH OVERALL SHANK CORNER Ti-NAMITE-X Ti-NAMITE-X JetStream alters and controls the
R = +0,000/~0,025 DIAMETER  OFCUT  LENGTH DIAMETER  RADIUS W/FLAT cutting dynamic taking
D Lz L D R chatter suppression to
3-6 DIAMETER 1.0 3,0 57,0 6,0 0,1 46873 - - an unprecedented level
D, = +0,000/-0,030 15 45 57,0 6,0 0,1 46849 - - o Unequal helix design
B —— |
R = +0,000/