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FRANIKEIN :>RIL%sE - Description of the Symbols

TEEZR
§rath WREREBKREBIATTIA2FVTHSH

Constructional length

extra short The relevant length is marked in red.

DIN 6535 DIN1835\
CJHA L 1A
{olHB| @B

B94.19

ASME | =ASME
B94.19
S

5%7;% 26DFT L —BTREINET. BN ITDR jedum kgt Alternative lengths of the same type are marked

SEN WREDTZATAISEES AV YT TIEHD  etalng in grey. Lengths without any marking are not
Ft Ao available as catalogue products.

v UG Shank design

LUINR—VICBHINTWBTFATLADY v I EEE
TL—BTRULTVWET,

ANV A XD v T 1R

AVFHA XD v T8k

The shank designs to be found on the respective page
are marked in grey.

Shank design for metric tools

Shank design for inch tools

A 1—1 Vs

DY VRILABEESN TV TAR BN
Ua—A Y HRORILY —ICBD I ATBET Y,

Screw-in thread

The screw-in thread of these end mills is compatible with
commercially available screw-in holders and adapters.

Vi)

1YV

F—BNEMEERT

RS+ 7B EAERT

FoBBIURZAT BN EHBERT

Bore design

Straight bore

Straight bore with standard keyway

Straight bore with driving slot

Straight bore with standard keyway and driving slot

1

hing

BE7MTLADRUNAZRUR I AF)—RERETDE
B INTORUNANKRESNTVET,

Helix angle

The helix angle of these tools is shown.
If there are variable helix angles, these are all shown.

| i
coarse fine
ADANNN
—d
i
medium FERIHR
(VN Ve

Fyv7ITL—H—

INSOYVNILABEESNTWS P TAIR 1A 7O
TZ7AIDIAR RBEETZv B) EZ0H1 X (8,
FHE ) IS U TN AMICRAIAED F T,

Chip breaker

Depending on form (e.g. round or flat) and size (coarse, medium,
fine) of the chip breakers these end mills generate appropriate
milling marks.

E

F—IX—a7 K5t

Mtz ZH TEOENZR T —/\—a7REHRA
EINTVET,

Tapered core diameter

To increase the rigidity of the tool and
to reduce radial deflection.
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>V iRJLERELD - Description of the Symbols

FRANKEN

TEW#ME Cutting material
BE HBHE Solid carbide
HSS | HSSE EEREH (/\ 1 R) High speed steel
HSSE- " = " )
PM MR = REH (R \1 R) Powder metal high speed steel
Ut]l\'nf; A FRROMERBREEREN (PM-TILEZ) Newly developed powder metal high speed steel
CBN T HBERDZE (CBN) Cubic boron nitride
PCD ZiERY 1 7ER (PCD) Polycristalline diamond
VIEIESES Cutting conditions
i IVUMIWARICRESNIR—IICHEZ T TLDHESEY)  The cutting conditions and work parameters for these tools
B* HIZEIIBHE SN TVWET, can be found on the page indicated in the symbol.
290

PIAELTENDERE

Sy—7a—F—

ibd—7—

J—7F—RfF=

CAM LD REI—F—R

R=Jb
ZYF R
OURYZRAR
AIRA

Cutting edge design and face geometry

Sharp-edged

Bevelled edge

Corner radius

Radius to be programmed in CAM

Ball nose

Torus

Lollipop

These tools generate a complete quarter circle
or full radius

o
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FRANIKEIN :>RIL%sE - Description of the Symbols

ICA

ICR

ICRA

PIER#GH

ICA = AEBHEHNN S BO D S DG

ICR = NERHSHNAT =, ZIL— M S DHtG

ICRA = ARSI S B DR LV 7L — S Ditia

Internal coolant supply

ICA = Internal coolant supply, axial exit

ICR = Internal coolant supply, radial exit

ICRA = Internal coolant supply, radial and axial exit

YIHmDEA Coolant and lubrication
% K> I0L (Fz=X) Dry machining
R *
- d=)LkT7/ X)L Cold-air nozzle
w&'f 22~ (MMS/MQL) Minimum-quantity lubrication (MQL)
% Ly Emulsion
EDAF Feed direction

REDHSINTRIBERRED S A%ZRUE T,

The red arrows mark the recommended feed directions
of the respective cutters.

SYEVIH

ORIV EBE SN TATAEZ T ININ
TRET T, VU RILRICEES VPV T BN RSN
TWXT,

Ramping angle

The specified angle is the recommended angle
for ramping applications.

44-66
HRC

R TR

ZOIVRILDBE I N7 T AIIESEEMTICSEL
TWEI NI RERRABES FVRILAICERRLE ST
TWEY,

Hard milling

These tools are suitable for hard milling.
The hardness range or the maximum hardness of the material
to be machined is indicated in Rockwell (HRC).

YEITV7
VRIS AN EA RSN TWETD,

Cutting areas of tool

The cutting areas of these tools are marked in red.
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>V iRJLERELD - Description of the Symbols
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)

RAFFALEE

AO—"70zAHKNY I —DERFAREGERIILEET

T CDEZBIEWLSTERLLEE W,

COfEIFHERYIBIFETIIBDIEA!

Maximum permissible revolution

The maximum permissible revolution of an indexable milling cutter
is a safety value and must not be exceeded.

Do not use this value as cutting condition recommendation!

B

+0,01

MOMIHEE
V-0V T VAT LADBEUEEERLET,

Exchange precision

High exchange precision of the inserts due to V-clamping.

L

Shrink

§- (B! (D

DIN 138

@

ISVEVT VAT

EROLY ~Fv Vo

BREFDFryy

YA ROv I v> T RILY—

A9V a—AY KLY —

N & —7—)\— IR)LT—

Clamping systems

Chucks with ER collets

Shrink-fit chucks

Holders for shanks with side lock-clamping

Holders for screw-in end mills

Holders for shell-type milling cutters

RhiEE
TEDEHURIIXxDUE COIRNBEEZRUET,

Concentricity

The indicated concentricity is specified for a projection length
of 3 x dia.

TERIHE

W21 — LIV TEORHUESERETZIE
HETRETT,

Adjusting range

The projection length of the tool can be adjusted as necessary
using the adjusting screw.

G2,5
25000min-1

INSURFEE
R SNCEGEHTONTVIABEEZRULET,

Balance quality

The balance quality stated is valid for the indicated revolution.

EMUGE
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FRANKEN x—h—#:g 8% —X - Description of the Product Lines

S

LILTahvh TYRIIVEEEEXRRIMIOZOICHFEINEL
T MBDNRZO7 7 ILFIR ERZFE Y F R T UHAHDKE
BINTTHYEIEE EEViIRG A R/IMEUE T,

BR:

o REE Y FERE

o SBENELRE LTINS

o MBEOEMEI—T 1>

o NERIEH7T = (CAB Ty
EFRI—=Tvh:
ZETEEEDS\WSRERRINT

FaTLyIR

T2 7Ly ADZINESRESR NN I (HPC) &=k D AN (HFC) DRl
HZxREERUET,

HPCIN LICERBERNE N ZF LR S, &k
AR AR EED I TICHR I UET,

DERETDENZE>

BRIV FYVT:

o BIEYV YR ST/ ITYRI)L

o BfEY YUY KN OA—F—RHE 747 ITVRIIL
o BEYVUYR STV R—ILTYRI)L

TA/VIRANYE D)X GEFIvEa. 2T BHEEERT
VLRZEMNTIS3HIcEFESNBEY VY RELXURTD
PM-HSST Y RI )L CHER SN TWET, ZDESHBINTDHE L W\
HIMICEWCTERATUETOINR TOINIAEIEETT,

¥R

o NELYFKE

e BV EZEZI—T 1Y

o FEIMIETICRBRZTAVTIVRI)L
o NERHEMTT S (CAR LK ICRAE 1 Vv

EBH—T Ik
HHIHOBREENT

LR 7 s

o BEYVUYR TVRI)L

o HBIEY YR J—F—R[E=ITVRI)L
e HSS J—F—RIZETVRI)L

FRANKEN

N7e/tr-Ceste

Multi-Cut end mills were developed in particular for high-performance
roughing operations. Due to variable spacing of flutes combined with
the NR profile vibrations and cutting forces are minimised.

Characteristics:

e Variable spacing

e Stabilised cutting edge

e High-performance coating

e Optionally available with internal coolant supply, axial exit (ICA)

Main feature:
Process-reliable roughing.

DUPLEX

The term DUPLEX refers to combination tools for high-performance
cutting (HPC) and high-feed cutting (HFC).

The peripheral cutting edges are fitted with an HPC geometry, the face
cutting edges with high-feed geometry which allow very high feed rates
at a low depth of cut.

Available tools:

e Solid carbide end mills
e Solid carbide end mills with corner radius
e Solid carbide ball nose end mills

FRANKEN

77/\Vox~Cu/t

The TiNox-Cut series was especially developed for machining titanium alloys,
nickel base alloys and stainless steel. This product range consists of both
solid carbide and HSS-PM end mills. Long finisher with a flute length/diameter
ratio of max. 4:1 are available for finishing of these difficult to cut materials.

Characteristics:

e \/ariable spacing

 High heat-resistant coating

© Roughing and semi-finishing profiles are available

e Optionally available with internal coolant supply, axial exit (ICA)
or radial and axial exit (ICRA)

Main feature:
Machining of difficult to cut materials.

Available tools:

e Solid carbide end mills
e Solid carbide end mills with corner radius
e HSS end mills with corner radius
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X—H—H#EEE B —X - Description of the Product Lines

Yrybhhyvh Y —XIFHPCHEEEIN T EHSCEENM T THRED
INT A=V A%FIBETZTYRI)LY) —XTILHPCHE (T R %R
BRUA AEZEDIBEEDYY —XTIIAHN—ENET,
—FHSCORRY —ILIEIhE D% H & T B RRDRXDEE LS
WINTEHREZREICRIBLED,

HPC ¥R : HSC iS5 :

s REEVFRE s TEERERUTROBS B
L) 555@%']&?1\53—7_‘4‘/7\ ° @&)ngﬁllﬁo)%b\ﬁﬁﬁ*j
s FYITA—X—

EFRY—=Tvh
BAKOYBHEEEESWINIEREDER

FaTLyIR

T2 7Ly ADEMNEEEERIIT(HPC) &&=k D 1T (HFC)DEh
BHEEKRULET,

HPCHI LICRBEANBA AN ZHFELNS EXRDRTDODEN =E >
TABYIAAEED M T ICE B LET,

R@Z1VFv7:

o BV UYR ITVRI)L
o BREYUYRN O—F—RNEIVRI/L

l

SEEFMOMIICEER/\—RAY~ VY—XF. ZFDBIER
DEIHBHTEWNEFEEERBELSIN/PVDI—FT 1T &
DHEAELEZEIF ST I/IN—RIVVTICRIFTEIARYFUZRRNEL
THISNTWET,

IR—ILTIR. SV T AFIRD VY —X 345 IR EETERS N
2. EDEUWAZEERALTWEY,

BHR:

- RELy T

o TN L KDEF VXD FERE TOIMIHFIRE
JHEOEMEI—T VT

o JPEERE A ULBIEOBLF T

A Aty )
HRC663: T D= fEELHi D N T

JERC :
EEEHOMITIEI—I)LRIFZ/ X)CLBBHNRETT

WESIVFvT

o BEYUYR TVRIIL

o B@YUYR O—F—RREIVRIIL
« BIEYUYR R—LTVRIL

« BIEYUYR SYFRAIVRIL

FRANKEN

FRANKEN

Je-Cut

The Jet-Cut series was particularly developed for HPC respectively
HSC machining. The HPC area is covered by 3 product ranges with
different rake angles (-10°, 0° and +10°).

Due to a high number of flutes on the HSC tool both the maximum
feed rate and the best possible surface quality can be achieved.

HSC characteristics:

o Number of flutes equal
to cutting diameter
¢ High performance coating
o \Near-resistant carbide substrate

HPC characteristics:

e ariable spacing

e Enlarged chip gashes

e High-performance coating
e Radial chip formers

Main feature:
High metal removal rate combined with the best possible surface quality.

DUPLEX

The term DUPLEX refers to combination tools for high-performance
cutting (HPC) and high-feed cutting (HFC). The peripheral cutting edges
are fitted with an HPC geometry, the face cutting edges with high-feed
geometry which allow very high feed rates at a low depth of cut.

Available tools:

e Solid carbide end mills
 Solid carbide end mills with corner radius

FRANKEN

/HEro-Cut

The Hard-Cut series was specifically developed for machining hardened
materials. The Hard-Cut end mill is the specialist for the requirements of
hard milling due to a very high wear-resistant carbide substrate combined
with a suitable PVD coating.

Ball nose end mills and torus end mills with very tight tolerances are
available for the die and mould industry.

Characteristics:

e Variable spacing

 High number of flutes enable high feed rates
 High-performance coating

e Stable design due to large core diameter

Main feature:
Machining hard materials up to 66 HRC.

Note:
The cold-air nozzle provides effective cooling in hard milling.

Available tools:

e Solid carbide end mills

e Solid carbide end mills with corner radius
e Solid carbide ball nose end mills

e Solid carbide torus end mills
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FRANKEN »—75—#:2 8> —X - Description of the Product Lines

N —]

VYAV EFE%ETCOTILI I AELSEHEMOBERER
IT%xZe -FERICITSOIEFICRESNEIEYY -7
IWHyk DY—XTF, ) —X(FHBREY )Yy REHSSTY RS LT
BRINED,

WHIM O AV EEENE WSS IEI—T VY BEHELE
—a_o

BR:

o REEYFE&E

o STV ATIEWRZ AT 71 JLFZIA

o 7L DBERERIMT D DRI F ST
o NERHAHINH ZE(CRAD S Vv

EBRY—=TYb
BAROVIBHEEE

HNESIVFYT:

o BEYUYR IVRI)L

o HBREYV YR J—F—RHEIVRIIL
o BEYUYR R—)LTVRI)L

o BEYVUYR SYFIAIVRNI)L

e HSS J—F—R[IZEITVRI/L

SN\
= o

FRZetsEESE D T 1)L £ —FEEE TN T SN DIRHIM PEMAR D
—IA\DEXRITGZ BTeDIC AFRBAR P IR 2 DT —
N VYD ERINEUIce CDAZ— VB IRERE DT
B VRREDEREETCHBEANBEENXITEILEN>T
W9,

BR:

o AlEDS VT —/—5E

« PV ZOMIIRHE LI BIBTA F L6517

« BOHMEESZ1—T 1

« FREMIETIRBRS 7Y VTV RINGTAVF T

FRI—=TYh:
BRI mDOZRERIT

BRTAVFYT:
o BEEYV YW R F—/)S—R—/LTVR3I)L
o BIEVIYR F—/)\—SIFRITVRI)L

FRANKEN
Aler-Cut

The Alu-Cut series includes tools made from solid carbide and HSS
particularly developed for the process-reliable volume machining of
wrought aluminum alloys with up to 5% silicon content.

Materials with higher silicon content should preferably be machined
with coated tools.

Characteristics:

e \ariable spacing

e Available with WR profile for roughing

e Special geometry for machining aluminum

e Optionally available with internal coolant supply,
radial and axial exit (ICRA)

Main feature:
Highest metal removal rate.

Available tools:

e Solid carbide end mills

e Solid carbide end mills with corner radius
e Solid carbide ball nose end mills

e Solid carbide torus end mills

e HSS end mills with corner radius

FRANKEN

76778

Turbine tools with specially tailored geometry were developed for the
requirements of materials and component designs in the aircraft and
turbine industry. In addition these tools can be used in the die and
mould industry as well, for example for machining tyre moulds.

Characteristics:

e Stable design due to taper design

e Newly developed geometry for machining aluminum
e Highly heat-resistant coating

e Roughing and semi-finishing profiles available

Main feature:
Machining components with complex geometry.

Available tools:

e Tapered solid carbide ball nose end mills
e Tapered solid carbide torus end mills

360
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X—H—H#EEE B —X - Description of the Product Lines

o

SREZ ETILEE. TUYIVCAT A DIVEERESFIF R
AETRRANICEZSY(I70 TRV —XTI, BHREH
BHEOREDSAVF VI TIREVNEPFYET A TEHERSTILD
BUWINIHAEIRE T, BEY Y RICINZCBNS Z1 > F vy LT
*9,

BR:

o FFFEIS DR Y U 3&E

e ARNMELL. BVWTEMIME

s MEDEMREI—T A>T

o TER02mm hSOREVT AV FvT

ERY—=Tvh
NS S ERE DAL

REFAVFV7:

o BEVUYR TVRII)L

o BIEY YR R—ILTVRI)

o BEEVUYR SYFAIVRIIL
* CBNR—JLITVRI)L

* CBNZY 7RI VRIIL

@
-_3

My Z7hyk DU —XIEGNERTREERA—ILZ IR TYRS
LTV —XIEHBREY Uy REHSST Y RI )L THEB S, ZD
BRI ICE>TFEAE L TORBEIMEMTARRICER
MEEETY,

¥R

o R&EY —RN&3

o F—/)\—17K:E

s MEDEMREI—T 1T

o NERHSTHINF E(CAD TV F v

EAS Aty ) S

FEAEETOFHEIM TEHWERL

R@SI1VFv7:

o BV UYR ITVRI)L

o BEYUYRN O—F—RMEIVRIIL

o BEYVUYR R—ILTVRI)L

o BBV YR SYFTRAIVRIIL

o BEVUYR Y—I)LEIAVRTVRI)L
e HSSTVRI)L

e HSSZX AW~ KUJL

FRANKEN

FRANKEN

NFicro

The Micro tool series can be universally used in various industrial sectors
such as die and mould industry, model-making as well as in the dental

and medical technology. Due to the different aspect ratios deep grooves
and cavities can be machined without any problems. The tools are available
in the cutting materials solid carbide and CBN.

Characteristics:

e Patented neck design

e Short, stable cutting part
 High-performance coating

e Available from cutting diameter 0.2 mm

Main feature:
Versatile use.

Available tools:

e Solid carbide end mills

 Solid carbide ball nose end mills
e Solid carbide torus end mills

e CBN ball nose end mills

e CBN torus end mills

FRANKEN

70/ - Cut

TOP-Cut tools are versatile end mills made from solid carbide or HSS which
can be used in nearly all materials and milling strategies due to their special
geometry properties.

Characteristics

e Variable helix angle

e Tapered core diameter

e High-performance coating

e Optionally available with internal coolant supply, axial exit (ICA)

Main feature:
Universal use, for all material groups.

Available tools:

e Solid carbide end mills

e Solid carbide end mills with corner radius
e Solid carbide ball nose end mills

e Solid carbide torus end mills

e Solid carbide circle segment end mills

© HSS end mills

® HSS slot drills

B



FRANKEN > R3)Lo5+7 - Types of End Mills

OB
softer

WHIMBE
Material to be machined

harder

18

TEIFAIVRII hEMTATIVRIIL FEIMIAIYRIIL
EX T77YNFYITL—hH— MEFVITL—H—
Finishing end mill Semi-finishing end mill Roughing end mill
without chip breaker with flat chip breaker with round chip breaker
14T W Y417 WF Y147 WR

FL7N

1T H

B MIE N
better Surface quality worse
2 _ YBHHE %
less Removal rate more

2 [



4> DFESE - Straight Shanks

ABEy vy
Straight shank

DIN 6535 HA

\ TER2ISPR2DBELYRI)L
J For solid carbide end mills with a shank diameter

from 2 mm to 32 mm

IIVEYT 73y MIZEARY YO
Straight shank with one side-lock clamping flat

DIN 6535 HB

- _ TEROeNSP20DBELIY NI)L
= J For solid carbide end mills with a shank diameter

from 6 mm to 20 mm

I7>EYI 77y 2E) FEAEY YV
Straight shank with two side-lock clamping flats

DIN 6535 HB

. TEEROBHNSPR2OBEIVRIIL
r For solid carbide end mills with a shank diameter

from 25 mm to 32 mm

RIIBFIEREEN EMAF v 0
Straight shank with pull-out protection

SAFE-AOCK™ TEROEHSDI2DBEITVRI)L

A" ; For solid carbide end mills with a shank diameter
from 6 mm to 32 mm

SAFE-LOCK™MU SV EV T IR TAICDWTIE 3TIR—IZZELZE W,
For Information on the SAFE-LOCK™ clamping system, see page 371

FRANKEN

DIN 1835 A

TERPINSDPEIDHSST Y RI)L
For HSS end mills with a shank diameter

from 3 mm to 63mm

DIN 1835 B

TEROHSDP0DHSST Y RI)L
For HSS end mills with a shank diameter

from 6 mm to 20 mm

DIN 1835 B

TERP255mmhS5P320DHSSTY RI)L
For HSS end mills with a shank diameter

from 25 mm to 32 mm

TEROHSDI2MHSSTY RI)L
For HSS end mills with a shank diameter

from 6 mm to 32 mm

EMUGE
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FRANKEIN 8580445 755% - Types of Coolant Supply

PIEREAH. B DS DEEES (ICA)

Internal coolant supply, axial exit (ICA)

Ry MNP0 LI SB35 D ERFEH 77
XTI NFE O E RSO TERIMEICEZ 2R EL
HDFEE A

Axial exit of the coolant-lubricant for machining of pockets and
grooves. The stability of the tool is not affected by the continuous
bore in the center of the tool.

PIEREAH. 7)L— D S DS (ICR)
Internal coolant supply, radial exit (ICR)

EAMmICYHIBZHIGT AR T ARMIICRET
FoMINUEFAT Y hENTED YIEBRIEZIL—~
HICEEMRENE T,

Radial exit of the coolant-lubricant for peripheral milling operations.
The channels are offset in the chip flutes.

RIERERIM. BDE LU 7IL— DS DS (ICRA)
Internal coolant supply, radial and axial exit (ICRA)

ZAE B MO A ICHAGT Do RADIIEIHR
ECA—ITIVRITCERTEEY,

The combination of radial and axial coolant-lubricant exits offers

a versatile scope of use — with a maximum flow-rate.

vV IRI— vV ED S
Coolant grooves along the shank

I DEITA> THEDEL ICYIBRZHIGLE T,
Coolant grooves along the shank transport the coolant medium
as close as possible to the cutting edge of the tool.

304 EEUE=S



BN DA 3 - Possible Modifications of End Mills

RYIDER
Extending the neck

d—F—R/Fv>77—DEM
Adding a corner radius/chamfer

ROV Y -9V EVT 75y MDEM
Adding a side-lock clamping flat

SAFE-LOCK™ ;EMDiENN
Grinding SAFE-LOCK™ grooves

SAFE-AOCK™

Fyv7TL—h—DEMT
Grinding chip breakers

v VI IEREDEMT
Grinding coolant grooves along the shank

dA—Fav9J
Coatings

\“wb\‘:\'-

The '8

FRANKEN

ARMIICENTRY I DENZR STt Y ERR Y TEDERD
AIRETY,

In order to enable a collision-free repositioning in peripheral milling operations,

the neck of the tool can be extended to the desired length.

ZLDT—ATIT—VDIREICELETI—F—RPF U I7—H
BCRDET,CERICHUTCIA—F—RPF v I77—ZBMNIL TS
F9,

Many times it is necessary to meet predefined radii/chamfers on components.

To do so, the tool can be provided with a corner radius/chamfer.

FISTEMIICE WTOBNTRERY Ja—y3>vebTYrROy
-0V TIRAT LD RBEIRT —ADBDET,

A common and safe solution in particular for clamping of roughing end mills

are tool holders for tools with a side-lock clamping flat.

SAFE-LOCK™ 75> EV YR T AlFEWMENBEARIB LGNS, T
BORITERICH U TBO TEHWHIEIRZRIEL I, 5MICDNT
[FINIR—IZSELEE,

The SAFE-LOCK™ clamping system provides excellent pull-out protection

while guaranteeing superior radial run-out characteristics.
For more information please refer to page 371.

ITHROYHIETRA E<ARDBED VIBHIRRDBEEEIC. A
BRICFYTTL—H—ZBMLT S ETHENRFCEET,

If the arising cutting pressure during milling becomes too high or the swarf become
too long, the peripheral cutting edges can be fitted with chip breakers.

AEBHGRINDIEWTETEY Y —R )L —%EMERT Bicsic, I+
VUICYEREZEBINL T 5 ENTEXT,

In order to use the central coolant supply of the machine for standard tools,

it is possible to grind coolant grooves into the tool shank.

IIABCREIMICELE CRE U RO —T 1 VI Z2FERY
5L T IEEHPTOERZREEDORRIEHTEET,

Modern coatings tailored to the type of machining and the workpiece to be machined
provide maximum tool life and process reliability.

EMUGE
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FRANKEN =>R3/Los# - Dimensions of the End Mill

IVRIIDFERTT
Descriptions and definitions of the end mill

=~z

lo -§
I3
ht

Design I,
€I NN S

IVRIINDAERET
Important angles of the end mill

NEH
Peripheral cutting edges

EX RS
Hollow grind

EX
Face cutting edges

p

Otp1

Tp

R
Overall length

AR

Cutting length
Ry
Neck length

BTR
Length of shank connection

ZHURS
Projecting length
IE®

Cutting diameter
v UE
Shank diameter
RyIE

Neck diameter

NEFNEL S A
1. Relief angle of the peripheral cutting edge
NEH2E LS A
2. Relief angle of the peripheral cutting edge

NERNZD A 15
Rake angle of the peripheral cutting edge

ninA
Helix angle
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T ERDNZ - Cutting Diameter Tolerances

FRANKEN

NER
Tolerance fields
- 14

< 3 - 28
> 3 - 20
< 6 - 38
> 6 - 25

E<1w0 -4

% > 10 - 32

g < 18 - 59

% > 18 - 40

E < 30 - 73

=

E > 30 - 50

<‘R’ < 50 - 8

X

S > 50 - 60

B <0 -5

-

m > 80 =
< 120 - 126
> 120 - 85
< 180 - 148
> 180 - 100
< 250 - 172

- 10
- 28

- 13

- 16
- 43

- 20
- 53

- 25

- 30

- 76

- 36

- 106

- 122

O/ VICHTRIREMER
Position of the tolerance fields relative to the zero line

|
—
o
o

- 185

|
—
D
o

- 290

~3 (um) - Dimensions in pm

+ 125
- 125

150
150

db

180
180

b

+ 215
- 215

+ 260
- 260

+ 310
- 310

+ 370
- 370

+ 435
— 435
+ 500

+ 575

js14

+ 300
- 300

+ 375
- 375

+ 450
- 450

+ 550
- 550

+ 650
- 650

+ 800
- 800

+ 950
- 950

+1100
-1100

+1250
- 1250

+1450
- 1450

js16

+ 100

+ 120

+ 140

+ 160

+ 185

k10

+ 110
+ 130
+ 160
+ 190
+ 220
+ 250

+ 290

k11

+ 100

+ 120

+ 150

+ 180

+ 210

+ 250

+ 300

+ 350

+ 400

+ 460

k12

e8

8

h10

h11

EMUGE
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FHANKEN F—4% &R - Work Data Calculation

dq ~/ 442 - b2
Rp=— — of ——1—
L 4

b= 2.0/ B 0 By

d =TERE [mm]
Cutting diameter
by Riy = EIHHS [mm]
— Surface roughness
b =ATtEYRE [mm]
Line offset
BNITERE dieg

Effective cutting diameter dqe¢

o= 2,/ a5 (d1-a)

&
dq =IE#&
Cutting diameter
| @ dret digr = BN LER
0 dq Effective cutting diameter

g =HAEYAHE
Axial depth of cut

135
Speed/rpm
Ve x 1000
n=————[min"!
dixm [ ]
PIEIERE
Cutting speed
dyx 7 xn .
R= W [m/min]
AHHED
Feed per tooth
Vi
f —
27 2 xn [mrm]

REARED
Internal contour
Vi X (D —dy)
Vim = D
MMENRED
External contour
Vi X (D + dy)
Vim = —D

[mm]

d

[mm]

[mm]

ElERdHf=DED
Feed per revolution

f= f,xZ(F%) [mm]

EDEE
Feed speed

vi= f,XZ(F%) xn [mm/min]

YIBES
Chip thickness

hy= f, xJﬁ [mm]
ds

3 = EAMYIAHE
Radial depth of cut

[mm]

308 EENUE=S
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~YUFA)L#EME - Helical Interpolation

SEERRHSCN Y =7V F =R TERE Tl AV AL
EZERWeRBITIITIE e WA AREREIR R ERD F T,
HSCAN T4k LTice TEZER T L, e TERVED EETD
IIAFEIRE T AU HJL#EE [ET TIc 2 < DCONCTIZER [
HINTWBed IEBIEVWBEFORWITAEESZAET,

HIH :

INIED63EZ50mm) DIIL%Y %iHE. TER d=320TE
EERAULED,

ANUBILEEDOY =LA ITERLTTATILLET . ZDE

A M ODEDa, (FEEDHWEEICHD > TNSREEICIRD &

FoNUNILEREZERIT NIE BIEP MLV IERRZ DG ST

HIFBICAREREONEZBO TRFE TMNII BT D ATREICHK:
D&Y,

FRANKEN

Helical interpolation is a very economical way of producing drill holes
on HSC machines.

With modern HSC tools, this type of machining can be carried out at
extremely high path speeds. Many CNC controls already feature pre-defined
work cycles for this purpose.

Example:

A drill hole with a diameter of 63 mm and a depth of 50 mm is required.
For machining this hole, a tool with a diameter of dy = 32 mm is needed.

A helical circular path is programmed using the tool centre. The axial feed aj
is applied continuously over the circular path.

In this way, it is possible to produce very large drill holes in an extremely
short time, even on low performance machines.

FALS-71y FERAWIEE DFRHEH
Cutting depth values for indexable milling cutters Time-S-Cut

TER NN AR =D D FED
Tool diameter Bore diameter Axial feed per helix turn

d Drmin. Dmax. dp

mm mm mm mm

20 30 40 05

25 40 50 0,5

35 60 70 0,5

42 74 84 0,5

52 94 104 0,5

66 115 132 0,8

AEVF v 7 ZBAWIBE DR
Cutting depth values for indexable milling cutters with round inserts
TERE pI IS BElH b D& A MED
Tool diameter Bore diameter Axial feed per helix turn

dy Drmin. Drax. dp

mm mm mm mm

12 17 24 0,5

16 23 32 0,5

20 30 40 0,5

25 40 50 0,5

32 50 64 05

40 70 80 0,8

50 84 100 1

63 106 126 1

80 140 160 1

EMUGE méisie]



FRAINKEIN &85 - Hardness Comparison Table

5lERDES Evh—X PAEIN avoox)b 5lERDES Evh—X PAEIN ayoox)b
Tensile strength Vickers Brinell Rockwell Tensile strength Vickers Brinell Rockwell
MPa (=N/mm2) HV10 HB 1) HRC MPa (=N/mm2) HV10 HB 1) HRC
255 80 76,0 1125 350 333 35,5
270 85 80,7 1155 360 342 36,6
285 90 85,5 1190 370 352 37,7
305 95 90,2 1220 380 361 38,8
320 100 95,0 1255 390 3n 39,8
335 105 99,8 1290 400 380 40,8
350 110 105 1320 410 390 41,8
370 115 109 1350 420 399 42,7
385 120 114 1385 430 409 43,6
400 125 119 1420 440 418 445
415 130 124 1455 450 428 453
430 135 128 1485 460 437 46,1
450 140 133 1520 470 447 46,9
465 145 138 1555 480 456 47,7
480 150 143 1595 490 466 48,4
495 155 147 1630 500 475 491
510 160 152 1665 510 485 49,8
530 165 156 1700 520 494 50,5
545 170 162 1740 530 504 51,1
560 175 166 1775 540 OIS 51,7
575 180 171 1810 550 523 52,3
595 185 176 1845 560 532 53,0
610 190 181 1880 570 542 53,6
625 195 185 1920 580 551 54,1
640 200 190 1955 590 561 54,7
660 205 195 1995 600 570 55,2
675 210 199 2030 610 580 55,7
690 215 204 2070 620 589 56,3
705 220 209 2105 630 599 56,8
720 225 214 2145 640 608 57,3
740 230 219 2180 650 618 57,8
755 235 223 660 58,3
770 240 228 20,3 670 58,8
785 245 233 21,3 680 59,2
800 250 238 22,2 690 59,7
820 255 242 23,1 700 60,1
835 260 247 24,0 720 61,0
850 265 252 24,8 740 61,8
865 270 257 25,6 760 62,5
880 275 261 26,4 780 63,3
900 280 266 27,1 800 64,0
915 285 271 27,8 820 64,7
930 290 276 28,5 840 65,3
950 295 280 29,2 860 65,9
965 300 285 29,8 880 66,4
995 310 295 31,0 900 67,0
1030 320 304 32,2 920 67,5
1060 330 314 33,3 940 68,0
1095 340 323 34,4

1) 450 HB £ TO T URIVESIEMEREF. T EIFBEE F2ER
The Brinell hardness numbers up to 450 HB were determined using a steel ball

indenter, those above with a carbide ball.

370
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SAFE-LOCK™ 75>/ >4 &2 71 - SAFE-LOCK™ Clamping System FRANKEN

SAFE-ADOCK™
by HAIMER

HPC EEEEIN T CIFTENSIERENZ ARICTEWANAKERS During high performance cutting (HPC), there is a risk of the cutting tool
PEC NI Y —7EEICRER T 2 TEDRIFEKI IS to being pulled out of the chuck. The cause of this is a slow micro-creeping
RIDHDFET, CORRIFFICTHERERIM LT THDOARERRG|RD A motion. This occurs when cutting at high speed and with high pull out
OO BIHEICRIDPI WK ST EIMEANS TEIRRE  forces. Even chucks with extremely high clamping force cannot prevent
DHDEFFSZEIFTEEFRBA BRI RED L ERELTEIT micro-creeping. High-quality workpieces become scrap as a result.
BRI—0%BDFZIEIBDET, The SAFE-LOCK™ system solves the problem.

SAFE-LOCK™ (E—7AY IV ATL) B DREREZFERULET, Keys in the chuck grip the grooves in the tool shrank. In addition to the
RILY—RRICHAMI TSN cF—NTEI v oDEICR>7T  frictional clamping force of the shrink-fit chuck, the tool is held using
Ty T U SEICESIEDICKD I T#{T51H. TEIFHESE  positive locking. As a result, micro-creeping is effectively prevented and
IOy ISNE TN —TEEZHRIICHHEI L. Z2Ich  the tool is clamped safely.

TZTVET,
TEDEAAM
Movement for insertion of tool
BEEEDIcLdEBERIZVT
Highly accurate shrink-fit clamping
TEYv>IICESNEAYAILE
[ Grooves in tool shank
¢
I S
. & -
l IV —ARICEFE SN R 1 T+ —
Form-closed drive keys in chuck
APV T &K BNABERDHTR— K
Spring support for clearance-free contact
T—o70YIIRATLT "REMI'A : On the safe side with SAFE-LOCK™:
-HPC ERERMITZZ2IC - For high performance cutting (HPC)
-BREEDICLBDEBERIZVT - Highly accurate clamping by means of shrink-fit technology
- mHTHEWI ML 7EZEIR - High torque as a result of form-closed clamping
- TEDRIFERERK< - No pull out of the tool
-TEDBEDZHLS - No slippage of the tool
- T— I PBEIBADT A —I %BHL - No damages to workpiece or machine
-TEYv>IDANIAIIBICE > TIRIFNIILY—DWERIC5I5R - Groove on tool shank is designed in such a way as to pull the tool
513 (EEERDHE) into the chuck (depending on the direction of rotation)

t—70v I AT LDBERZHEE. KLY —  TREDFH M
IEOWTIFRIEREHAWVGbELLESZ L,

£EMU
a7



FRANKEIN ###51%:33885% - International Comparison of Materials

53RDESE Ry 72 Rockwell
N/mm2] [HRC]
Mat.-Nr.

P | BRHISE - Free-cutting steels

1.1 > 500 1.0711
1.1 380 - 570 1.0715
1.1 380 - 570 1.0718
1.1 360 - 530 1.0721
11 360 - 530 1.0722
1.1 380 - 570 1.0723
11 390 - 590 1.0736
1.1 390 - 580 1.0737
1.2 580 - 730 1.0726
1.2 660 - 800 1.0727
1.2 740 - 880 1.0728

P | #:ERA £ - Alloyed construction steels

1.1 440 - 590 1.5415
1.1 450 - 590 1.5423
2.1 490 - 640 1.5622
21 530- 710 1.5680
2.1 450 - 660 1.7335
21 540 - 690 1.7337
2.1 480 - 630 1.7380
3.1 700 - 850 1.7709
2.1 490 - 640 1.7715

P |#ERiRE - Unalloyed construction steels

1.1 > 500 1.0037
1.1 410 - 560 1.0044
1.1 340 - 470 1.0116
1.1 410 - 560 1.0144
2.1 470 - 610 1.0050
2.1 490 - 630 1.0570
2.1 570 -710 1.0060
1.1 340 - 470 1.0038

P | 8588 - Steel castings
21 > 380 1.0420
2.1 700 - 800 1.1118
2.1 480 - 620 1.1120
2.1 > 500 1.5419
2.1 > 500 1.5633
21 > 500 1.5681
2.1 > 500 1.6309
3.1 < 850 1.6582
Gl > 800 1.6748
3.1 > 800 1.6750
3.1 > 800 1.6760
2.1 490 - 640 1.7357
2.1 > 500 1.7379

P | :®iR# - Case-hardend steels

11 < 500 1.0301
1.1 < 500 1.0401
1.1 < 500 1.0402
11 < 500 1.1121
1.1 < 500 11141
1.1 < 500 1.7012
2.1 500 - 700 1.7015
2.1 500 - 700 1.5732
Gl 700 - 850 <24 1.5752
31 700 - 850 <24 1.5860
3.1 700 - 850 <24 1.5919
31 700 - 850 <24 1.5920
3.1 700 - 850 <24 1.6523
3.1 700 - 850 <24 1.6587
4l 700 - 850 <24 1.7131
3.1 700 - 850 <24 1.7139
31 700 - 850 <24 1.7147
3.1 700 - 850 <24 1.7149
3.1 700 - 850 <24 1.7262
3.1 700 - 850 <24 1.7264
Gl 700 - 850 <24 1.7271
2.1 500 - 700 <24 1.7311
3.1 700 - 850 <24 1.7321
31 700 - 850 <24 1.7323
3.1 700 - 850 <24 1.7325

—

DIN

9520
9SMn28
9SMnPb28
10S20
10SPb20
15520
9SMn36
9SMnPb36
35520
45520
60S20

15Mo3
16Mo5
14Ni6
12Ni19
13CrMo4-4
16CrMo4-4
10CrMo9-10
21CrMoV5-7
14MoV6-3

St37-2
St44-2
St37-3
St44-3
St50-2
St52-3
St60-2
RSt37-2

GS-38

GS-24Mn6
GS-20Mn5
GS-22Mo4
GS-24Ni8
GS-10Ni19
GS-20MnMoNi5-5
GS-34CrNiMo6
GS-40NiCrMo6-5-6
GS-20NiCrMo3-7
GS-22NiMoCr5-6
GS-17CrMo5-5
GS-18CrMo9-10

c10

C15

C22

CK10
CK15
13Cr2
15Cr3
14NiCr10
14NiCr14
14NiCr18
15CrNi6
18NiCr8
21NiCrMo2
17CrNiMo6
16MnCr5
16MnCrS5
20MnCr5
20MnCrS5
15CrMo5
20CrMo5
23CrMoB3-3
20CrMo2
20MoCr4
20MoCrS4
25MoCr4

il

AFNOR

S 250
S 250 Pb
10F1
10 PbF 2
S 300
S 300 Pb
35 MF 4
45 MF 4
60 MF 4

15D 3
16N 6
Z18N5
15CD 3.5
15CD 4.5
10CD 9.10

14 Mo 6

E 28-2

E24-3; E24-4
E 28-3; E 28-4
A'50-2

E 36-3; E 36-4
A 60-2

E24-2 Ne

AF 34 C10; XC 10
AF 34 C12; XC 18
CC20

XC 10

XC15;XC 18
12C3

14 NC 11

12NC 15

16 NC 6

20NC 6

20 NCD 2

18 NCD 6

16 MC 5

20 MC 5

12CD 4
18 CD 4

BS

220 M 07
230 M 07

210M 15
210A 15
240 M 07
212 M 36
212 M 44

1501-240
1503-245-420

1501-620 Gr. 27
1501-620 Gr. 27
1501-622 Gr. 31; 45

1503-660-440

4360-43 B
4360-40 C
4360-43 C
4360-50 B
4360-50 B
4360-SSE; SS
4360 40C

AM 1

245

045M 10
080 M 15
050A 20
045M 10
080 M 15

523 M 15

655 M 13

S107

805 M 20
820A 16
527 M 17

2




MR R XTEEZR - International Comparison of Materials

FRANKEN

il

UNI

CF9S22

CF 9 SMn 28
CF 9 SMnPb 2
CF10S 20

CF 10 SPb 20
CF 9 SMn 36
CF 9 SMnPb 36

16 Mo 3
16 Mo 5
14 Ni 6
14 CrMo 4 5
15 CrMo 4 5
12CrMo 9 10

Fe 430 B FN
Fe 360 D FF
Fe 430 D FF
Fe 490

Fe 510 B; C; D
Fe 590; Fe 600

C10
C15;C16
C20;C21
C10
C15C16

16 NiCr 11
16 CrNi 4
20 NiCrMo 2
18 NiCrMo 7
16 MnCr 5

20 MnCr 5

12 CrMo 4

11SMn28
11SMnPb28
10S20
10SPb20
F210.F
12SMn36
12SMnPb36
F210G

16Mo3
16Mo5
15Ni6
14CrMo45

13MoCrV6

15NiCr11

20NiCrMo2
14NiCrMo13
16MnCr5

UNE

o |

JIS

SUM 21
SUM 22
SUM 22 L

STKM 12 C
SM41B
SM41C

SS 50

SM 50 YA
SM 58
STKM 12A;C

SCPH 11

SCPH 21
SCPH 32

S10C

$10C;S9CK
$15C;S 15 CK
SCR 415 (H)
SNC 415 (H)
SNC 815 (H)

SNCM 220 (H)

SCR 415

SMnC 420 (H)

SCM 415 (H)
SCM 421

1912
1914

1922

1926
1957
1973

2912

2216
2216
2218

1412
1312; 1313
1412; 1414
2172
2132

1311

SIS

AISI/SAE/ASTM
p
1.1
1.1
1.1
1.1
1.1
1.1
1.1
1.1
12
1.2
1.2
p

A 204; Gr.A 1.1

1.1

A 350-LF 5 2.1

2.1

A182-F11; F12 21
A387;Gr.12C 2.1
A182-F22 21

3.1
2.1
P
1.1

A 570; Gr. 40 1.1
A 573; Gr. 58 1.1
A 573; Gr. 70 1.1
A 570; Gr. 50 21

2.1
21
1.1

p
2.1
21
21
2.1
21
2.1
21
3.1
Sl
3.1
3.1
2.1
2.1

p
1.1
1.1
1.1
1.1
1.1
1.1
21
2.1

3310; 9314 Sl

3.1
3.1
3.1
3.1
3.1
3.1
3l
3.1
3.1
3.1
3.1
31
2.1
Sl
3.1
3.1

BB o



FRANKEIN ###51%:33885% - International Comparison of Materials

SIEOBE Ry | FEE Rockwel — 0B ==
[/mm2) [HRC]
Mat.-Nr. DIN AFNOR BS ‘ EN
P | IE1a# - Spring steels
&l < 850 <24 1.0904 55Si7 5587 250A 53 45
3.1 < 850 <24 1.0961 60SiCr7 60SC7 -
3.1 < 850 <24 1.1231 CK67 XC 68 060 A 67 -
3.1 < 850 <24 1.1248 CK75 XC75 060A 78 -
Gl < 850 <24 1.1274 CK101 XC 100 060 A 96 -
3.1 < 850 <24 1.7103 67SiCr5 - - -
3.1 < 850 <24 1.7176 55Cr3 55C3 527 A60 48
3.1 < 850 <24 1.8159 50Crv4 50CV 4 735A 50 47
3.1 < 850 <24 1.5026 55Si7 55587 250 A 53 -
P | BEANMZRIEUEERSSEH - Alloyed heat-treatable steels
21 < 800 <21 1.1133 20Mn5 20M5 120M 19 -
2.1 < 800 <21 1.7735 14CrMoV6-9 15CDV 6 - -
2.1 < 800 <21 1.3505 100Cr6 100C6 534 A 99 31
2.1 < 800 <21 1.5120 38MnSi4 - - -
2.1 < 800 <21 1.5121 46MnSi4 - - -
21 < 800 <21 1.5141 53MnSi4 - - -
2.1 < 800 <21 1.5710 36NiCr6 35NC6 640A 35 111A
21 < 800 <21 1.6546 40NiCrMo2-2 40 NCD 2 311-Type7 -
2.1 < 800 <21 1.6565 40NiCrMo6 - 311-Type6 -
2.1 < 800 <21 1.7003 38Cr2 38C2 - -
2.1 < 800 <21 1.7006 46Cr2 42C2 - -
2.1 < 800 <21 1.7020 32Cr2 - - -
21 < 800 <21 1.7030 28Cr4 - 530A 30 -
2.1 < 800 <21 1.7033 34Cr4 32C4 530A 32 18B
21 < 800 <21 1.7218 25CrMo4 25CD4S 1717 CDS 110 -
2.1 < 800 <21 1.7220 34CrMo4 35CD 4 708 A 37 19B
2.1 < 800 <21 1.7223 41CrMo4 42CD 4TS 708 M 40 19A
2.1 < 800 <21 1.7225 42CrMo4 42CD 4TS 708 M 40 19A
2.1 < 800 <21 1.7228 50CrMo4 - 708 A 47 -
31 > 800 - 1000 >21-30 1.7182 27MnCrB5-2 - - -
&Ll > 800 - 1000 >21-30 1.5532 38MnB5 - - -
3.1 > 800 - 1000 >21-30 1.1157 40Mn4 35M5 150 M 36 15
Gl > 800 - 1000 >21-30 1.1165 30Mn5 3B M5 120 M 36 -
3.1 > 800 - 1000 >21-30 1.1167 36Mn5 40M5 150 M 36 -
3.1 > 800 - 1000 >21-30 1.1170 28Mn5 20M5 150 M 28 14A
3.1 > 800 - 1000 >21-30 1.3561 44Cr2 o
31 > 800 - 1000 >21-30 1.3563 43CrMo4 - -
3.1 > 800 - 1000 >21-30 1.3565 48CrMo4 - 817 M 40 -
31 > 800 - 1000 >21-30 1.5120 38MnSi4 - - -
3.1 > 800 - 1000 >21-30 1.5121 46MnSi4 - - -
3.1 > 800 - 1000 >21-30 1.5122 37MnSi4 - - -
3.1 > 800 - 1000 >21-30 1.5131 50MnSi4 - - -
3.1 > 800 - 1000 >21-30 1.5141 53MnSi4 - - -
3.1 > 800 - 1000 >21-30 1.5223 42MnV7 - - -
Gl > 800 - 1000 >21-30 1.5710 36NiCr6 35NC6 640A 35 111A
3.1 > 800 - 1000 >21-30 1.5736 36NiCr10 30NC 11 - -
Gl > 800 - 1000 >21-30 1.5755 31NiCr14 18 NC 13 653 M 31 -
3.1 > 800 - 1000 >21-30 1.6511 36CrNiMo4 40 NCD 3 816 M 40 110
3.1 > 800 - 1000 >21-30 1.6513 28NiCrMo4 - - -
3.1 > 800 - 1000 >21-30 1.7003 38Cr2 38C2 - -
31 > 800 - 1000 >21-30 1.7006 46Cr2 42C2 - -
3.1 > 800 - 1000 >21-30 1.7030 28Cr4 - 530A 30 -
&4l > 800 - 1000 >21-30 1.7033 34Cr4 32C4 530A 32 18B
3.1 > 800 - 1000 >21-30 1.7034 37Cr4 38C4 530A 36 -
3.1 > 800 - 1000 >21-30 1.7035 41Cr4 42C4 530 M 40 18
3.1 > 800 - 1000 >21-30 1.7218 25CrMo4 25CD4S 1717 CDS 110 -
3.1 > 800 - 1000 >21-30 1.7220 34CrMo4 35CD 4 708 A 37 19B
3.1 > 800 - 1000 >21-30 1.7223 41CrMo4 42CD 4TS 708 M 40 19A
Gl > 800 - 1000 >21-30 1.7225 42CrMo4 42CD 4TS 708 M 40 19A
3.1 > 800 - 1000 >21-30 1.7228 50CrMo4 - 708 A 47 -
Gl > 800 - 1000 >21-30 1.7561 42CrV6 - - -
3.1 > 800 - 1000 >21-30 1.7735 14CrMoV6-9 15CDV 6 - -
3.1 > 800 - 1000 >24-30 1.8159 50Crv4 50CV 4 735A50 47
5.1 > 1000 - 1300 >30-40 1.3563 43CrMo4 - - -
51 > 1000 - 1300 >30-40 1.3565 48CrMo4 - 817 M 40 -
5.1 > 1000 - 1300 >30-40 1.5120 38MnSi4 - - -
5.1 > 1000 - 1300 >30-40 1.5121 46MnSi4 - - -
5.1 > 1000 - 1300 >30-40 1.5122 37MnSi4 - - -
5.1 > 1000 - 1300 >30-40 1.5223 42MnV7 - - -
5.1 > 1000 - 1300 > 30-40 1.5710 36NiCr6 35NC 6 640A 35 111A
374
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MR R XTEEZR - International Comparison of Materials

FRANKEN

558Si8
60 SiCr 8
C70
C75

55Cr3
51Crv 4
55Si 8

G22Mn3

100 Cr 6

il

UNI

40 NiCrMo 2 (KB)

38 Cr2
45Cr2

34 Cr 4 (KB)
25 CrMo 4 (KB)

35 CrMo4
41 CrMo 4
41 CrMo 4

35 NiCr 9

38 NiCrMo 4 (KB)

38Cr2
45Cr2

34 Cr 4 (KB)

38 Cr 4
41Cra

25 CrMo 4 (KB)

35 CrMo4
41 CrMo 4
41 CrMo 4

51Crv 4

51Crv4

35Cr4
55Cr3
34CrMo4
42CrMo4
F-1252

33NiCrMo4

35Cr4
42Cr4
55Cr3
34CrMo4
42CrMo4
F-1252

51CrVv4

UNE

o |

JIS

SUP 7

SUP 4
SUP 9 (A)
SUP 10

SNC 236
SNCM 240
SNCM 439

SCr 430 (H)

SCM 420; SCM 430
SCM 432; SCCrM 3
SCM 440

SCM 440

SCM 445 (H)

SMn 433 H; SCMn 2
SMn 438 H; SCMn 3
SCMn 1

SNC 836

SNC 236
SNC 631 (H)
SNC 836
SNC 836

SCr 430 (H)
SCr 435 (H)

SCr 440 (H)

SCM 420; SCM 430
SCM 432; SCCrM 3
SCM 440

SCM 440

SCM 445 (H)

SUP 10

SNC 836

SNC 236

2085; 2090
1770
1774;1778
1870
2253
2230
2085; 2090

SIS

AISI/SAE/ASTM

p
9255 3.1
9262 3.1
1070 3.1
1078; 1080 3.1
1095 Sl
g 3.1
5155 3.1
6150 3.1
9255 3.1

p
1022; 1518 2.1
= 2.1
52100 21
: 2.1
= 21
- 2.1
3135 21
8740 2.1
4340 21
= 2.1
5045 21
= 21
5130 2.1
5132 21
4130 2.1
4135; 4137 21
4142; 4140 21
4142; 4140 2.1
4150 21
- 3.1
s 3.1
1039 3.1
1330 Sl
1335 3.1
1330 3.1
c 3.1
- 3.1
e 3.1
- 3.1
= 3.1
s 3.1
g 3.1
S 3.1
- 3.1
3135 3.1
3435 3.1
= Sl
9840 3.1
s 3.1
c 3.1
5045 3.1
5130 3.1
5132 3.1
5135 3l
5140 3.1
4130 3.1
4135; 4137 3.1
4142; 4140 3.1
4142; 4140 3.1
4150 3.1
= Sl
g 3.1
6150 3.1
c 5.1
- 5.1
= 5.1
s 5.1
g 5.1
s 5.1
3135 5.1
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53RDESE Ry 72 Rockwell
N/mm2] [HRC]
Mat.-Nr. DIN AFNOR BS EN

5.1 > 1000 - 1300 >30-40 1.5736 36NiCr10 30NC 11 - -
51 > 1000 - 1300 >30-40 1.5864 35NiCr18 - - =
51 > 1000 - 1300 >30-40 1.6511 36CrNiMo4 40 NCD 3 816 M 40 110
51 > 1000 - 1300 >30-40 1.6580 30CrNiMo8 30 CND 8 823 M 30 -
51 > 1000 - 1300 >30-40 1.6582 34CrNiMo6 35NCD 6 817 M 40 24
5.1 > 1000 - 1300 >30-40 1.7033 34Cr4 32C4 530A 32 18B
5.1 > 1000 - 1300 >30-40 1.7034 37Cr4 38C4 530A 36 -
5.1 > 1000 - 1300 >30-40 1.7035 41Cr4 42C4 530 M 40 18
5.1 > 1000 - 1300 >30-40 1.7045 42Cr4 42C4TS 530A 40 -
51 > 1000 - 1300 >30-40 1.7218 25CrMo4 25CD4S 1717 CDS 110 -
5.1 > 1000 - 1300 >30-40 1.7220 34CrMo4 35CD 4 708 A 37 19B
51 > 1000 - 1300 >30-40 1.7223 41CrMo4 42CD 4TS 708 M 40 19A
5.1 > 1000 - 1300 >30-40 1.7225 42CrMo4 42CD 4TS 708 M 40 19A
51 > 1000 - 1300 >30-40 1.7228 50CrMo4 - 708 A 47 -
5.1 > 1000 - 1300 >30-40 1.7361 32CrMo12 30CD12 722 M 24 40B
51 > 1000 - 1300 >30-40 1.7561 42CrV6 - - =
51 > 1000 - 1300 >30-40 1.7707 30CrMoV9 - - -
5.1 > 1000 - 1300 >30-40 1.7735 14CrMoV6-9 15CDV 6 - -
51 > 1000 - 1300 >30-40 1.8159 50Crv4 50CV 4 735A 50 47
5.1 > 1000 - 1300 > 30 - 40 1.8161 58Crv4 - - -

P | BANMZRIEUABiEMK 3R - Unalloyed heat-treatable steels
2.1 < 800 <21 1.0402 C22 AF 42 C 20 050A 20 2D
2.1 < 800 <21 1.0406 C25 AF 50 C 30 070 M 26 -
21 < 800 <21 1.0501 C35 AF 55 C 35 060A 35 -
2.1 < 800 <21 1.0503 C45 AF 65 C 45 080 M 46 -
21 < 800 <21 1.0511 C40 AF 60 C 40 - -
2.1 < 800 <21 1.0528 C30 - - -
2.1 < 800 <21 1.1151 Ck22 XC 25; XC 18 050A 20 -
2.1 < 800 <21 1.1158 Ck25 XC 25 070 M 26 -
2.1 < 800 <21 1.1178 Ck30 = = o
21 < 800 <21 1.1181 Ck35 XC 38 H1; XC 32 080 M 36 -
2.1 < 800 <21 1.1186 Ck40 XC 42 H1 080 M 40 -
21 < 800 <21 1.1191 Ck45 XC 42 080 M 46 -
Gl > 800 - 1000 >21-30 1.0535 C55 - 070 M 55 -
3.1 > 800 - 1000 >21-30 1.0540 C50 - - -
3.1 > 800 - 1000 >21-30 1.0601 C60 CC 55 080 A 62 43D
3.1 > 800 - 1000 >21-30 1.1203 Ck55 XC 55 070 M 55 -
31 > 800 - 1000 >21-30 1.1206 Ck50 XC 48 H1 080 M 50 -
3.1 > 800 - 1000 >21-30 1.1221 Ck60 XC 60 080 A 62 43D

P | RS - Cold work steels
Gl 760 19 1.2067 100Cr6 Y100C6 BL 3 -
3.1 760 19 1.2103 58SiCr8 - - =
3.1 760 19 1.2108 90CrSi5 - - -
3.1 720 1.2162 21MnCr5 20NC 5 - -
31 730 1.2210 115Crv3 100C3 - -
3.1 730 1.2330 35CrMo4 34CD 4 708 A 37 -
&4l 750 1.2332 47CrMo4 42CD 4 709 M 40 -
3.1 760 19 1.2419 105WCr6 105WC 13 - -
3.1 720 1.2510 100MnCrw4 90 MWCV 5 BO 1 -
3.1 730 1.2516 120W4 110 WC 20 BF 1 -
3.1 750 1.2542 45WCrV7 - BS 1 -
3.1 750 1.2550 60WCrvV7 55WC 20 - -
Gl 830 23 1.2721 50NiCr13 - - -
3.1 670 1.2735 15NiCr14 10NC 12 - -
Gl 710 1.2762 75CrMoNiwe-7 - - -
3.1 750 1.2826 60MnSiCr4 - = =
3.1 760 19 1.2833 100Vv1 Y1105V BW 2 -
3.1 730 1.2842 90MnCrv8 90 MV 8 BO 2 -
3.1 830 23 1.2080 X210Cr12 2200C12 BD3 -
3.1 380 1.2341 X6CrMo4 - - -
4l 760 19 1.2363 X100CrMoV5-1 Z100 CDV 5 BA 2 -
3.1 640 - 840 1.5662 X8Ni9 9 Ni 1501.509 -
3.1 760 19 1.2379 X155CrVMo12-1 72160 CDV 12 BD 2 -
3.1 760 19 1.2436 X210CrW12 - - -
3.1 760 19 1.2601 X165CrMoV12 - - -

P | ’R5=RIESH - Unalloyed tool steels
2.1 640 1.1520 C70W1 - - -
2.1 640 1.1525 C80W1 Y1 90; Y1 80 - -
2.1 640 1.1545 C105W1 Y1105 - -
2.1 640 1.1620 C70W2 - - -
2.1 640 1.1625 C80W2 Y180 BW 1B -
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UNI
35 NiCr 9
38 NiCrMo 4 (KB)
30 NiCrMo 8
35 NiCrMo 6 (KW)
34 Cr 4 (KB)
38Cr4
41Cr4
41Cr4
25 CrMo 4 (KB)
35 CrMo4
41 CrMo 4
41 CrMo 4
31 CrMo 12

51Crv4

C20;C21
C25
C35
C45
C40
C20
C25
C35
C40
C 45
C55
C60
€50

C 60

107 Crv 3 KU
35 CrMo4

40 CrMo 4

107 WVr 5 KU
95 MnWCr 5 KU
110W 4 KU
45WCrV 8 KU
55 WCrV 8 KU

102V 2 KU

90 MnVCr 8 KU
X210 Cr 13 KU
X100 CrMoV 5 1KU
X 10Ni9

X 155 CrVMo 12 1KU
X215 CrW 12 1KU
X 165 CrMoV 12 KU

C 80 KU
C 100 KU

C 80 KU

33NiCrMo4

35Cr4
42Cr4
42Cr4
55Cr3
34CrMo4
42CrMo4
F-1252
F124.A

51Crv4

105WCr5

45WCrSi8

X210Cr12

XBNi09
X210CrW12
X160crMoV12

o |

Js
SNC 631 (H)

SNC 836

SNCM 431

SNCM 447

SCr 430 (H)

SCr 435 (H)

SCr 440 (H)

SCr 440

SCM 420; SCM 430
SCM 432; SCCrM 3
SCM 440

SCM 440

SCM 445 (H)

S20C; S20CK
S25C
S35C
S40C
S45C

S55C

S58C

SCR 420 H

SKS 31
SKS 3

SKS 43

SKD 1
SKD 12
STBL 690
SKD 11
SKD 2

SKC 3; SK'5; SK 6

1665; 1678

SIS

AISI/SAE/ASTM
3435 5.1
- 5.1
9840 5.1
- 5.1
4340 5.1
5132 5.1
5135 5.1
5140 5.1
5140 5.1
4130 5.1
4135; 4137 5.1
4142; 4140 5.1
4142; 4140 5.1
4150 5.1
- 5.1
- 5.1
- 5.1
- 5.1
6150 5.1
- 5.1
P

1020 2.4
1025 2.1
1035 24
1045 2.1
1040 2.4
- 2.1
1023 2.1
1025 2.1
- 2.1
1035 2.4
1040 2.1
1045 2.4
1055 3.1
- 3.1
1060 3.1
1055 3.1
1050 3.4
1060 3.1
P

L3 3.1
- 3.1
- 3.4
3.1

L2 3.4
4135 3.1
4142 3.4
- 3.1
01 3.1
- 3.4
s1 3.1
- 3.4
- 3.1
- 3.1
- 3.4
- 3.1
W 210 3.4
02 3.1
D3 3.4
- 3.1
A2 3.1
A353 3.1
D2 3.1
- 3.4
- 3.1
P

- 2.1
w108 2.1
w110 2.1
- 2.1
Wi 2.4
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53RDESE Ry 72 Rockwell
N/mm2] [HRC]
Mat.-Nr. DIN AFNOR BS EN
2.1 640 1.1645 C105W2 Y1105 -
2.1 660 1.1654 C110W - - -
21 710 1.1663 C125W Y2120 -
2.1 760 19 1.1673 C135W Y2 140 - =
21 640 1.1730 C45W Y3 42 - -
2.1 760 19 1.1740 C60wW Y355 - -
2.1 730 1.1744 C67W - - -
21 730 1.1750 C75W - BW 1A -
2.1 570 1.1820 C55W - - -
21 750 1.1830 C85W Y390 - -
P | ERESESE - Hot work steels
21 <770 1.2311 40CrMnMo7 - - -
2.1 <770 1.2312 40CrMnMoS8-6 - - -
21 <770 1.2711 54NiCrMoV6 55 NCDV 6 - -
2.1 < 800 1.2713 55NiCrMoV6 55 NCDV 7 Bh 224 -
2.1 > 800 1.2738 40CrMnNiMo8 - = =
3.1 < 840 1.2744 57NiCrMoV7-7 - - -
341 > 860 1.2764 X19NiCrMo4 - = o
3.1 <870 1.2767 X45NiCrMo4 Y 35NCD 16 - -
2.1 <770 1.2083 X42Cr13 240C14 - -
21 <800 1.2343 X38CrMoV5-1 Z38CDV5 BH 11 -
21 < 800 1.2344 X40CrMoV5-1 Z40CDV 5 BH 13 -
21 < 800 1.2365 X32CrMoV3-3 Z32CDV 28 BH 10 -
21 < 800 1.2567 X30WCrv5-3 Z32WCV 5 - -
2.1 < 800 1.2581 X30WCrv9-3 Z30WCV 9 BH 21 -
21 <770 1.2885 X32CrMoV3-3-3 - BH10A -
3.1 < 840 1.2316 X36CrMo17 - - -
41 1080 >29 Toolox 33 - - - -
4.1 1250 43 Hardox 400 - - - -
5.1 1450 45 Toolox 44 - - - -
P | Z1k# - Nitriding steels
341 < 1000 <30 1.8504 34CrAl6 - - o
3.1 <1000 <30 1.8506 34CrAIS5 - - -
Gl <1000 <30 1.8507 34CrAIMo5 30 CAD 6.12 905 M 31 -
31 < 1000 <30 1.8509 41CrAIMo7 40 CAD 6.12 905 M 39 41B
31 > 1000 > 30 1.8515 31CrMo12 30CD12 722 M 24 -
31 > 1000 > 30 1.8519 31CrMoV9 - - =
31 > 1000 > 30 1.8521 15CrMoV5-9 - - -
3.1 > 1000 > 30 1.8523 39CrMoV13-9 - 897 M 39 40C
31 > 1000 > 30 1.8550 34CrAINi7 - - -
M | 7x51bRATY LA - Corrosion and acid proof steels — ferritic
1.1 400 - 600 1.4002 X6CrAI13 Z6CA13 405517 -
11 380 - 560 1.4512 X5CrTi12 Z6CT12 409519 -
1.1 400 - 600 1.4000 X6Cr13 Z6C13 403S 17 -
1.1 450 - 600 1.4016 X6Cr17 28C17 430S 15 960
11 500 - 700 1.4742 X10CrAISi18 Z10CAS 18 430S 15 60
1.1 450 - 630 1.4113 X6CrMo17 Z8CD17.01 434 S17 -
11 420 - 600 1.4510 X3CrTi17 Z8CT17 - -
11 400 - 600 1.4521 X2CrMoTi18-2 Z3CDT 18-02 - -
11 450 - 650 1.4724 X10CrAISi13 Z13C13 - -
1.1 520 - 720 1.4762 X10CrAI24 Z10 CAS 24 - -
M | A—RFFAFRATVLAH - Corrosion and acid proof steels — austenitic
2.1 750 - 950 1.4372 X12CrMnNiN17-7-5 Z12 CMN 17-07 Az - -
21 680 - 880 1.4373 X12CrMnNiN18-9-5 - 284S 16 -
2.1 600 - 950 1.4310 X10CrNi18-8, X12CrNi17-7 Z11CN17-08 301S21 -
21 630 - 850 1.4318 X2CrNiN18-7 Z 3CN 18-07 Az - -
2.1 500 - 700 1.4305 X10CrNiS18-9 Z 10 CNF 18.09 303 S 21 58M
21 600 - 951 1.4350 X5CrNi18-9 Z6CN18.09 304 S 31 58E
21 520 - 720 1.4301 X5CrNi18-9 Z6CN 18.09 304S15 58E
2.1 460 - 680 1.4306 X2CrNi19-11 Z2CN18.10 304512 -
2.1 550 - 750 1.4311 X2CrNiN18-10 Z2CN18.10 304 S 62 -
2.1 510 - 710 1.4948 X6CrNi18-11 - 304 S50 -
2.1 520 - 700 1.4307 X2CrNi18-9 Z2CN 19-09 - o
21 500 - 750 1.4315 X5CrNiN19-9 - - -
241 500 - 650 1.4303 X5CrNi18-12 Z8CN18.12 305S19 -
21 500 - 700 1.4833 X12CrNi23-13 Z15CN 23-13 309 S 24 -
2.1 500 - 700 1.4845 X8CrNi25-21 Z 8 CN 25-20 310524 -
2.1 550 - 750 1.4841 X15CrNiSi25-21 Z 15 CNS 25-20 314525 -
2.1 520 - 680 1.4401 X5CrNiMo18-10 Z6CND17.11 316 S 16 58J
21 530 - 730 1.4436 X5CrNiMo17-13-3 Z6CND 17.12 316516 -
21 520 - 680 1.4404 X2CrNiMo17-13-2 Z2CND17.12 316 S 11 -
378
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UNI
C 100 KU
C120KU
C140KU

35 CrMo8
40 CrMnMo 7

42 NiCrMo 15 7
X41Cr13KU

X 37 CrMoV 5 1 KU

X 40 CrMoV 511 KU
X 30 CrMoV 12 27 KU
X 30 WCrV 5 3 KU
X30 WCrv 9 3 KU

X 38 CrMo 16 1 KU

34 CrAIMo 7
41 CrAIMo 7
31 CrMo 12

39 CrMoV 13 9

X 6 CrAl 13
X6 CrTi 12
X6Cr13
X8Cr17
X8Cr17
X 8 CrMo 17
X6CrTi17

X 16 Cr 26

X10CrNi18-8
X10CrNi 189
X5 CrNi 18 10
X5 CrNi 18 10
X2 CrNi 18 11
X2 CrNiN 18 11

X8CrNi 1910
X6 CrNi 23 14
X 6 CrNi 25 20
X5 CrNiMo 17 12
X5 CrNiMo 17 13
X 2 CrNiMo 17 12

F-5263
F-5317
F-5318
F-5313
X30WCrV9
F-5314
F-5267

41CrAIMo7

F.3110
F3113
F-3153
F.3116

F-3123
F-3152
F.3154

UNE

o |

JIS

SUS 420 J 2
SKD 6

SKD 61

SKD 7

SKD 4

SKD 5

SACM 645

SUS 405

SUH 409

SUS 403

SUS 430

SUS 430; SUH 21
SUS 434

SUS 430 LX

SUS 444

SUH 446

SUS 301
SUS 303
SUS 302
SUS 304
SCS 19
SUS 304 LN

SUS 305
SUS 309S
SUS 3108
SUH 310
SUS 316
SUS 316
SUS 316 L

2302
2301
2320

2325

2326

2331

2346
2332; 2333
2352; 2333
2371

SIS

AISI/SAE/ASTM

2.1

- 2.1
W112 2.1
- 2.1
= 2.1
- 2.1
- 2.1
W1 2.1
- 2.1
2.1

P

= 2.1
- 2.1
= 2.1
L6 2.1
P20 2.1
= 3.1
= 3.1
= 3.1
- 2.1
H11 2.1
H13 2.1
H10 2.1
= 2.1
H21 2.1
= 2.1
- &
Toolox 33 41
Hardox 400 41
Toolox 44 51
P

= 3.1
= 3.1
A355Cl.D 3.1
A 355CI.A 3.1
= 3.1
= 3.1
= 3.1
= 3.1
= 3.1
M

405 1.1
409 1.1
403 1.1
430 1.1
430 1.1
434 1.1
XM 8; 430 Ti 1.1
444 1.1
= 1.1
446 1.1
M

201 2.1
202 2.1
301 2.1
301LN 2.1
303 2.1
304 2.1
304; 304 H 2.1
304 L 2.1
304 LN 2.1
304H 2.1
304 L 2.1
304N 2.1
308; 305 2.1
309S 2.1
310S 2.1
314 2.1
316 2.1
316 2.1
316 L 2.1
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53RDESE Ry 72 Rockwell
[N/mm2] [HRC]
Mat.-Nr. DIN AFNOR BS EN
2.1 520 - 700 1.4435 X2CrNiMo18-14-3 Z2CND17.13 317512 -
2.1 520 - 700 1.4432 X2CrNiMo17-12-3 Z 3 CND 17-02-03 316S 13 -
21 580 - 780 1.4406 X2CrNiMoN17-12-2 Z2CND17.12AZ 316 S 61 58C
21 580 - 780 1.4429 X2CrNiMoN17-13-3 Z2CND 17.13AZ 316 S 62 -
21 490 - 740 1.4573 X10CrNiMoTi-18-12 - 320S 33 -
2.1 520 - 690 1.4571 X6CrNiMoTi17-12-2 Z6CNT17.12 320 S 31 58J
21 520 - 720 1.4580 X6CrNiMoNb17-12-2 Z6 CNDNb 17.12 318517 -
2.1 550 - 700 1.4438 X2CrNiMo18-16-4 Z2CND 19.15 317512 -
21 580 - 780 1.4439 X2CrNiMoN17-13-5 Z 3 CND 18-14-05 Az - -
21 490 - 740 1.4583 X10CrNiMoNb18-12 - - -
2.1 500 - 720 1.4541 X6CrNiTi18-10 Z6CNT 18.10 321512 58B
21 500 - 720 1.4878 X8CrNiTi18-10 Z6CNT 18-10 321 S 31 -
2.1 500 - 720 1.4550 X6CrNiNb18-10 Z6 CNNb 18.10 347517 58F
21 500 - 700 1.4563 X1NiCrMoCu31-27-4 Z 2 NCDU 31-27 - -
2.1 520 - 730 1.4539 X1NiCrMoCu25-20-5 Z 2 NCDU 25-20 904 S13 -
21 550 - 750 1.4864 X12NiCrSi35-16 Z 20 NCS 33-16 NA 17 -
21 620 - 880 1.4460 X8CrNiMo27-5 Z 5 CND 27-05 - -
21 500 - 740 1.4546 X5CrNiNb18-10 Z6 CNNb 18.10 347518 58F
M | ZHRRATVLA#E -T2 7LyI R A7 LA - Corrosion and acid proof steels — Duplex
&l 340 - 950 1.4462 X2CrNiMoN22-5-3 Z 3 CND 22-05 Az 318513 -
3.1 630 - 850 1.4362 X2CrNiN23-4 Z 3CN 23-04 Az - -
4.1 730 - 1250 1.4410 X2CrNiMoN25-7-4 Z 3 CND 25-06 - -
31 730 - 1000 1.4507 X2CrNiMoCuN25-6-3 Z 3 CNDU 25-06 - -
3.1 730 - 1000 1.4507 X2CrNiMoCuN25-6-3 Z 3 CNDU 25-06 - -
M | VILTVHARFRAT LA - Corrosion and acid proof steels — martensitic
1.1 > 600 1.4006 X10Cr13 Z12C13 410S 21 56A
11 650 - 850 1.4005 X12CrS13 Z12CF13 416 S 21 -
11 > 700 1.4021 X20Cr13 220C13 420S 37 -
11 > 740 1.4028 X30Cr13 230C13 420 S 45 -
11 > 760 1.4031 X38Cr13 Z40C14 -
1.1 > 780 1.4034 X46Cr13 Z40CM 420 S 45 56D
11 > 850 1.4116 X50CrMoV15 Z50CD 15 - -
1.1 > 900 1.4122 X39CrMo17-1 Z38CD 16-01 - -
&l 780 - 980 1.4313 X5CrNi134 Z5CN13.4 425C 11 -
31 840 - 1000 1.4418 X4CrNiMo6-5-1 Z 6 CND 16-05-01 - -
11 > 650 1.4024 X15Cr13 Z12C13M 420S 29 56B
1.1 640 - 840 1.4104 X14CrMoS17 Z13CF17 - -
1.1 750 - 950 1.4057 X17CrNi162 Z15CN 16.02 431529 57
11 1.4747 X80CrNiSi20 Z 80 CSN 20.02 443 S 65 59
1.1 <900 1.4125 X105CrMo17 Z100CD 17 - -
M | B LR T LA - Corrosion and acid proof steels — precipitation-hardened
4.1 > 1275 1.4542 X5CrNiCuNb16-4 Z7CNU 15-05 - =
3.1 > 1030 1.4568 X7CrNiAI17-7 Z9CNA17-07 301 S 81 -
K | fad @&k - Castiron with lamellar graphite (GJL)
1.1 100 - 200 0.6010 EN-GJL100 (GG10) Ft10D - -
1.1 150 - 250 0.6015 EN-GJL150 (GG15) Ft15D Grade 150 -
1.2 200 - 300 0.6020 EN-GJL200 (GG20) Ft20D Grade 220 -
1.2 250 - 350 0.6025 EN-GJL250 (GG25) Ft25D Grade 260 -
1.2 300 - 400 0.6030 EN-GJL300 (GG30) Ft30D Grade 300 -
1.2 350 - 450 0.6035 EN-GJL350 (GG35) Ft35D Grade 350 -
1.2 400 - 500 0.6040 EN-GJLZ (GG40) Ft40D Grade 400 -
1.1 >170 0.6655 GGL-NiCuCr15-6-2 L-NUC 156 2 L-NUC 156 2 -
1.1 >170 0.6660 GGL-NiCr20-2 L-NC 20 2 L-NC 20 2 -
1.1 >190 0.6676 GGL-NiCr30-3 L-NC 303 L-NC 30 3 -
1.1 > 170 0.6680 GGL-NiSiCr30-5-5 L-NSC 3055 L-NSC 3055 -
K | BRIKRES0$E8% - Cast iron with nodular graphite (GJS)
21 370 - 400 0.7040 EN-GJS-400-15 (GGG40) FGS 400-12 SNG 420/12 -
21 420 - 500 0.7050 EN-GJS-500-7 (GGG50) FGS 500-7 SNG 500/7 -
2.2 550 - 600 0.7060 EN-GJS-600-3 (GGG60) FGS 600-3 SNG 600/3 -
2.2 660 - 700 0.7070 EN-GJS-700-2 (GGG70) FGS 700-2 SNG 700/2 -
2.2 800 0.7080 EN-GJS-800-2 (GGG80) FGS 800-2 SNG 800/2 -
2.1 370 - 480 0.7660 GGG-NiCr20-2 S-NC 20 2 S-NiCr 20 2 -
21 > 390 0.7661 GGG-NiCr20-3 S-NC 20 3 S-NiCr 20 3 -
21 370 - 450 0.7670 EN-GJSA-XNi22 S-N 22 S-Ni 22 -
241 440 - 480 0.7673 EN-GJSA-XNiMn23-4 S-NM 23 4 S-NiMn 23 4 -
21 370 - 480 0.7676 EN-GJSA-XNiCr30-3 S-NC 30 3 S-NiCr 30 3 -
241 > 370 0.7677 GGG-NiCr301 S-NC 301 S-NiCr 30 1 =
21 390 - 500 0.7680 EN-GJSA-XNiSiCr30-5-5 S-NSC3055 S-NiSiCr305 5 -
2.1 370 - 420 0.7683 EN-GJSA-XNi35 S-N 35 S-Ni 35 -
21 370 - 450 0.7685 EN-GJSA-XNiCr35-3 S-NC 353 S-NiCr 353 -
380
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UNI
X2 CrNiMo 17 13
X 2 CrNiMo 17-12-3
X 2 CrNiMoN 17 12
X 2 CrNiMoN 17 13
X 6 CrNiMoTi 17 13
X 6 CrNiMoTi 17 12
X 6 CrNiMoNb 17 12
X2 CrNiMo 18 15
X 6 CrNiMoNb 17 13
X 6 CrNiTi 18 11
X 6 CrNiNb 18 11

X6 CrNiNb 18 11

X12Cr13
X12CrS13
X20Cr13
X30Cr13
X 40 Cr 14
X 40 Cr 14

X6 CrNi 13 04

X 14 CrS 17
X 16 CrNi 16
X 80 CrSiNi 20
X105 CrMo 17

GS 400-12
GS 500/7
GS 600/3
GS 700/2
GS 800/2

F-3537
F-3542
F-3543
F.3535
F.3536
F-3539
F-3544

UNE

F.3553; F.3523

F.3552; F.3524

F.3313
F-35552
F-3524

GGG 40
GGG 50

GGG 70
F 43000
F 43001
F 43002
F 43003
F 43004
F 43005
F 43006

o |

JIS
SCS 16; SUS 316 L
SUS 316 LN
SUS 316 LN
SUS 316 Ti
SUS 316 Ti
SUS 317 L

SUS 321
SUS 321
SUS 347

SUH 330
SUS 329 J 1
SUS 347

SUS 329J3L

SCS 14A

SUS 410
SUS 416
SUS 420 J 1
SUS 420 J 2
SUS 420 J 2
SUS 420 J 2

SCS 5
SUS 410J1
SUS 430 F
SUS 431
SUH 4
SUS 440 C

SCS 630
SUS 631

FC 10
FC 15
FC 20
FC 25
FC 30
FC 35

2353

2375

2350

2367

2337

2338
2584
2562

2324
2338

2377
2327
2328

2302
2380
2303
2304
2304
2304

2385
2387

2383
2321

2388

0110-00
01 15-00
01200
01250
1300
1350
1400

SIS

AISI/SAE/ASTM

316 L 2.1
316 L 2.1
316 LN 21
316 LN 2.1
316Ti 2.1
316Ti 2.1
316 Cb 2.1
317L 21
317 LMN 2.1
318 21
321 2.1
321H 21
347 2.1
B 668 2.1
904 L 2.1
330 2.1
329 21
348 2.1

M
2205 3.1
2304 31
2507 41
255 31
255 3.1

M
410; CA-15 1.1
416 1.1
420 1.1
420 1.1
420 1.1
420 1.1
- 1.1
= 1.1
CA 6-NM 31
= 31
420 1.1
430 F 1.1
431 1.1
HNV 6 1.1
440 C 1.1

M
630 41
631 3.1

K
A48-20 B 1.1
A48-25B 1.1
A48-30B 1.2
A48-40 B 1.2
A48-45B 1.2
A48-50 B 1.2
A48-60 B 1.2
A-436 Type 1 1.1
A-436 Type 2 1.1
A-436 Type 3 1.1
A-436 Type 4 1.1

K
60-40-18 2.1
65-45-12 2.1
80-55-06 2.2
100-70-03 2.2
120-90-02 2.2
A 439 Type D-2 2.1
A 439 Type D-2B 2.1
A 439 Type D-2C 2.1
A 439 Type D-2M 2.1
A 439 Type D-3 2.1
A 439 Type D-3A 2.1
A 439 Type D-4 2.1
A 439 Type D-5 2.1
A 439 Type D-5B 2.1

B



FRANKEIN ###51%:33885% - International Comparison of Materials

K
3.1
3.2
3.2
3.2
3.2

K
41
41
4.2
4.2
4.2
41
41
41
42

N
1.1
1.1

N
1.1
1.2
1.2
1.1
1.2

N
13
1.3
13
1.2
1.2
1.3
1.3

N
14
1.4
1.4
1.4

N
15
15
1.5
15
15
1.5
1.5

N
1.6
1.6
1.6
1.6

N
2.2
2.2

N
2.2
2.2
2.2

N
2.3

N
2.5
2.5

N
2.6
2.6
2.6
2.6

N
2.7
2.8

3EDB/E Ry
[N/mm2]

B Rockwell
[HRC]

—

Mat-Nr. | DIN
INEF 25— 57 74 L&k - Cast iron with vermicular graphite (GJV)
300-375 EN-GJV300
350-425 EN-GJV350
400-475 EN-GJV400
450-525 EN-GJV450
500-575 EN-GJV500
] §§EE% - Malleable cast iron (GTMW, GTMB)
> 350 0.8135 EN-GJMB-350-10
> 450 0.8145 EN-GJMB-450-6
> 550 0.8155 EN-GJMB-550-4
> 650 0.8165 EN-GJMB-650-2
> 700 0.8170 EN-GJMB-700-2
270 - 360 0.8035 EN-GJMW-350-4
300 - 420 0.8040 EN-GJMW-400-5
330 - 480 0.8045 EN-GJMW-450-7
490 - 570 0.8055 EN-GJMW-550-4
#i77JL= - Unalloyed aluminium
65 - 150 3.0225 AI99.5
40-100 3.0305 Al99.9
ZILEZoLhESE FEEMLER - Wrought aluminium alloys, not hardened
100 - 125 3.0505 AIMn0.5Mg0.5
80 - 230 3.0515 AMn1
115-290 3.0525 AIMn1Mg0.5
100 - 205 3.3315 AlMg1
180 - 310 3.3535 AIMg3
ZILEZULES EILE - Wrought aluminium alloys, hardened
150 - 400 3.1325 AlCuMgt
180 - 460 3.1355 AlCuMg2
130 - 360 3.2315 AlMgSi
130 - 270 3.3206 AlMgSi0.5
120 - 300 3.3211 AIMg1SiCu
410 - 490 3.4345 AlZnMgCu0.5
180 - 560 3.4365 AlZnMgCu1.5
ZILEZOLEREEY Si < 7% - Aluminium cast alloys Si < 7%
280 - 300 3.2134 G-AISi5Cu1Mg
140 - 300 3.3241 G-AlMg3Si
200 3.3292 GD-AIMg9
140 - 210 3.3541 GD-AIMg3
FIVEZOLEEEEY 7% < Si < 12% - Aluminium cast alloys 7% < Si < 12%
160 - 200 3.2161 G-AISi8Cu3
230 - 360 3.2373 G-AISi9Mg
240 - 350 3.2163 G-AISi9Cu3
150 - 340 3.2381 G-AISi10Mg
160 3.2383 G-AISi10Mg(Cu)
150-170 3.2581 G-AISi12
150 - 290 3.2583 G-AISi12(Cu)
FZILEZOLEEREEY Si > 12% - Aluminium cast alloys Si > 12%
165 - 370 G-AISi17CudMg
180 - 220 G-AISi18CuNiMg
200 - 240 G-AISi21CuNiMg
230 - 300 G-AISi25CuNiMg
#sH. {E38A &= - Pure copper, low-alloyed copper
<600 2.0240 Cuzn15
< 800 2.0265 Cuzn30
$A-TEINS & (. RL\WIE) - Copper-zinc alloys (brass, long-chipping)
< 800 2.0321 Cuzn37
< 800 2.0335 CuZn36
340 - 480 2.0360 CuzZn40
$A-HENE £ (HREIEESR. BVWIE) - Copper-zing alloys (brass, short-chipping)
340-570 | | 20401 | CuZn39Pb3
#A-5a % (FiH. KVWIB) - Copper-tin alloys (tin bronze, long-chipping)
<900 2.1016 CuSn4
390 - 620 2.1030 CuSn8P
$-5E = (BREIFSEH, 52V \WIE) - Copper-tin alloys (tin bronze, short-chipping)
200 - 250 2.1097 G-CuSn5ZnPh
230 - 320 2.1090.01 G-CuSn7ZnPb
280 2.1086.01 G-CuSn10Zn
600 - 650 2.0975 G-CuAlI10Ni
$-7IL= &% (7ZIL=58) - Copper-aluminium alloys (alu bronze)
> 550 Ampco 8 -
> 750 Ampco 21 -

il

AFNOR

MN35-10
MP50-5
MP60-3
M870-2
MB35-7
MB40-10

A5
A9

A-M1G0,5
A-G0,6
A-G3M

A-U4G
A-U4G1
A-SGM0,7

AZ 4 GU/9051
AZ 4 GU/9050 C

A-G10S
A-G3T

A-S9G
A-S9U3
A-S10G
A-S10GU
A-S13
A-S12U

Cuzn15
CuzZn30

Cuzn37
Ms63
Ms60

Ms58

Rg5

Rg7
Rg10
CuNiAI11

B340/12
P440/7
P510/4
P570/3
P690/2
W340/3
W410/4

1B

N31
N3

N41
N5

H14
2197
H30
H9
H20
L86
L87

LM24
LM9
LM9
LM 6
LM 20

CZ 102
CZ 106

CZ108
CZ108
DCB1

BS

2 B



P RBRIEIFEEZR - International Comparison of Materials

FRANKEN

il

o |

=

UNI UNE Jis SIS AISI/SAE/ASTM

.

- - - - - 31

- - - - - 3.2

- - - - - 3.2

- - - - - 3.2

- - - - - 3.2
N A

- GTS 35 - 0810 32510 4.1

- GTS 45 - 0852 40010 41

- GTS 55 - 0854 50005 42

- GTS 65 - 0856 70003 42

- GTS 70 - 0862; 0864 90001 42

- GTW 35 FCMW 330 - MB 350-4 4.1

GMB 40 GTW 40 FCMW 370 - MB 400-5 41

GMB 45 GTW 45 FCMWP 440 - MB 450-7 41

- GTW 55 - - - 4.2
e

4507 L-3051 Alx1 - - 1.1

- - - - - 1.1
e

- - - - 3105 1.1

3568 L-3810 144054 - - 1.2

- - - - - 1.2

5764 L-3350 A2x8 144106 - 1.1

3575 L-3390 - - - 1.2
.

3579 L-3120 - - - 1.3

3579 L-3140 A3x4 - - 1.3

3571 L-3451 - 144212 - 1.3

3569 L-3441 A2X5 144103 - 1.2

- - - - - 1.2

811-04 - - - 7050 1.3

811-05 - - - 7175 1.3
e

- - - - - 1.4

- - - - - 1.4

5080 - - - - 1.4

3059 - ADC6 - - 1.4
e

- - - - - 15

3051 - AC4A 5 - 15

5075 - - - - 15

3051 L-2560 - 4253 - 15

- - - 4253 A360.2 15

3051 - AC3 4261 A4132 1.5

3048 - - 4260 A413.1 15
.

: - - - - 1.6

- - - - - 1.6

- - - - - 1.6

- - - - - 1.6
N

- - 2300 - 23000 2.2

- - 2600 - 26000 2.2
e

- - C 2700 - 27200 2.2

P-Cuzn35 - C 2700 - 27000 2.2

= €28000

- - c5111 - €51100 25
- - €5210 - €52100 25
- - H 5111 - €83600 256
- - - - £93200 26
: - - - - 256
- - - - - 26
- - - - - 27
: - - - - 2.8

=S (=19 383



FRANKEIN ###51%:33885% - International Comparison of Materials

—

il

53RDESE Ry 72 Rockwell
[V/mm2] [HRC]
Mat.-Nr. DIN AFNOR BS EN

2.7 > 500 Ampco 25 - - - -
2.8 > 810 Ampco 45 - - - -
2.8 > 1000 Ampco M-4 - - - -
N | ¥R LES - Magnesium wrought alloys

3.1 > 270 3.5612 MgAI6Zn - - -
&2 > 240 3.5912 G-MgAI9Zn1 - - -
N | #&BE#E! - Synthetics

41 Bakelit - - - -
41 Pertinax - - - -
4.2 PMMA - - - -
4.2 POM - - - -
4.2 PVC - - - -
N | ##Esa(bEREH %L - Fibre-reinforced synthetics

43 155 - 365 GFK - - - -
4.3 190 - 210 CFK uni. - - - -
4.3 190 - 210 CFK milti. - - - -
43 AFK - - - -
S | ZwTILE.JNILNE HEMEESE - Nickel alloys, cobalt alloys and iron alloys

2.6 900 - 1100 1.4718 X45CrSi9-3 Z45CS9 401 S45 52
2.6 500 - 750 1.4828 X15CrNiSi20-12 Z15CNS 20.12 309 S 24 -
2.6 550 - 800 1.4841 X15CrNiSi25-20 Z 15 CNS 25.20 - -
2.6 500 - 750 1.4845 X12CrNi25-21 Z12CN 25.20 310524 -
2.6 550 - 800 1.4864 X12NiCrSi36-16 Z12NCS 37.18 NA 17 -
2.6 950 - 1200 1.4871 X53CrMnNiN21-9 Z 52 CMN 21.09 349 S 54 -
2.6 500 - 750 1.4876 X10NiCrAITi33-20 Z8NC 32.21 NA 15 (H) -
2.6 500 - 750 1.4878 X12CrNiTi18-9 Z6CNT 18.12 (B) 321520 -
2.2 500 - 700 2.4360 NiCu30Fe Nu 30 NA 13 -
2.2 620 - 850 2.4375 NiCu30Al Nu 30 AT NA 18 -
2.2 > 690 2.4685 G-NiMo28 - - -
2.2 > 740 2.4610 NiMo16Cr16Ti - - -
2.2 > 760 2.4617 G-NiMo30 - - -
2.2 700 - 800 2.4630,2.4951 | NiCr20Ti NC20T HR 5 -
2.2 800 - 1000 2.4631 NiCr20TiAl - HR 401; 601 -
2.3 1200 2.4632 NiCr20Co18Ti - - -
2.3 1180 2.4634 NiCo20Cr15MoAITi - - -
2.2 <770 2.4662 NiCr13Mo6Ti3 - HR 53 -
2.3 900 - 1200 2.4670 - - - -
2.3 900 - 1200 2.4674 - - - -
2.3 1270 2.6554 - = = -
2.2 890 2.4856 NiCr22Mo9Nb NC 22 FeDNb NA 21 -
2.3 < 1400 2.4668 NiCr19FeNbMo NC 19Fe Nb -
S |#iFI. . FHVERE - Pure titanium, titanium alloys

11 290 - 410 3.7025 Ti99.5 /Ti Gr.1 - - -
1.1 380 - 540 3.7035 Ti99.4 / Ti Gr.2 - TA1 -
1.2 460 - 590 3.7055 Ti99.3/Ti Gr.3 - TA2 -
1.2 540 - 740 3.7065 Ti99.2 /Ti Gr.4 - TA3 -
11 390 - 540 3.7235 Ti2Pd / Ti Gr.2Pd - - -
1.2 > 890 3.7165 TiAl6V4 / Ti Gr. 5 T-A6V TA 28 -
1.3 > 1000 3.7185 TiAl4Mo4Sn2 - - -
H | EREEH. SEEE - Hardened steels, hard castings

1.1 1250 - 1550 <50 Weldox 1100 | - = = o
1.2 1600 - 1800 <55 Hardox 500 - - - -
1.2 1820 - 1900 <55 Hardox 550 - - - -
1.2 ~ 1860 <55 1.2713 55NiCrMoV6 55 NCDV 7 - -
1.3 1995 - 2300 <60 Armox 600T - - - -
1.3 ~ 2100 <60 1.2542 45WCrV7 - BS 1 -
1.4 <63 Ferro-Titanit | - - - -
1.4 <63 1.2379 X155CrVMo12-1 Z160 CDV 12 BD 2 -
1.5 <66 HSSE - - - -
1.5 < 66 1.2436 X210CrW12 - - -
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MRFRIEXTERER - International Comparison of Materials FRANKEN

N L e | —
UNI UNE JIS SIS AISI/SAE/ASTM
- - - - - 2.7
- - - - - 2.8
- - - - - 2.8
- - - - - 31
- - - - - 3.2
e s
- - - - - 41
- - - - - 41
- - - - - 42
- - - - - 4.2
- - - - - 42
e
- - - - - 43
- - - - - 43
- - - - - 43
- - - - - 43
s
X45CrSi 8 - SUH 1 - HNV 3 2.6
- - SUH 309 - 309 2.6
X 16 CrNiSi 25 20 - SUH 310 - 314; 310 2.6
X 6 CrNi 26 20 F.331 SUH 310; SUS 310 S - 310S 2.6
- - SUH 330 - 330 2.6
X 53 CrMnNiN 21 9 - SUH 35; SUH 36 - EV8 2.6
- - NCF 800 - B 163 2.6
X 6 CrNiTi 18 11 - SUS 321 2337 321 2.6
- - - - Monel 400 2.2
- - - - Monel K-500 2.2
: - - - Hastelloy B 2.2
- - - - Hastelloy C-4 2.2
- - - - Hastelloy B-2 2.2
- - - - Nimonic 75 2.2
- - NCF 80 A - Nimonic 80 A 2.2
- - - - Nimonic 90 2.3
- - - - Nimonic 105 23
- - - - Nimonic 901 2.2
- - - - Nimocast 713 2.3
- - - - Nimocast PK 24 2.3
- - - - Waspaloy 2.3
- - - - Inconel 625 2.2
- - - - Inconel 718 2.3
s
- - - - - 1.1
- - - - - 1.1
- - - - - 1.2
- - - - - 1.2
- - - - - 1.1
- - - - R56400 1.2
- - - - - 1.3
H
- - - - Weldox 1100 1.1
- - - - Hardox 500 1.2
- - - - Hardox 550 1.2
- F.520.S SKT 4 - L6 1.2
- - - - Armox 600T 1.3
45WCrV 8 KU 45WCrSi8 - 2710 S1 1.3
- - - - Ferro-Titanit 1.4
X 155 CrVMo 12 1KU - SKD 11 - D2 14
- - - - HSSE 1.5
X215 Crw 12 1 KU X210Crw12 SKD 2 2312 - 1.5
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FHANKEN H—E XX W KT —7 - Service and Communication

JA—NILVEVRAICEWTH —ERSEBZDHDERAEDNDE Service is just as important as the product itself. For this reason,
EREFDOEEZISNTVWET, EMUGE-FRANKEN has created a comprehensive communication
IL— 707 TS WENGY —EZXEYR—AD% and service system. Please see the following examples:

N — = RARICEBELTVET,

HRPDEZTH
REFOREFDDOIAVIINEREKLADT
THA RN TRRWEEITET,
www.emuge-franken.com

Worldwide presence

Please see our homepage — www.emuge-franken.com —,
or contact our service staff in Lauf or Riickersdorf, to
find out who is responsible for your area.

VATLY))a—3Y

BB A —H— & DBERIBABERICL > TED
NizHSBINTICH T 2R VRERE BithhY,
BREROTZ VT —aVcBBELATOEAD
BHEETEEICUE T, TFR/IS— M k> TR
SNFF—LDE>EBRENRY V21—
VEEITEFIEVERLET,

System solutions

Our close cooperation with machine tool makers means
that we have a profound understanding of all aspects of
machining. If you are looking for manufacturing
solutions with reliable processes, our team of experts
will be happy to assist you in finding the most
economical solution for your application.

BRE - 1RV
HEZ<DEBRBREICHETZIET BHOT
7/03 —PEFNAHEMmZRERICKEL
TWET,

Fairs and exhibitions/Information events

We take part in a variety of international exhibitions to
provide you with information about technological
developments and new products from EMUGE-FRANKEN.

BiE - Ba—T71vJHY—EX
_ CARICEEELRTIESFERINIENEIE
f ERELEI FmcEmE0BME-BOd—
| T —ERERHLTVWET,

Regrinding and recoating service

" Even the most efficient tool will become blunt
eventually. We can offer you a regrinding and
recoating service in manufacturer quality. We will
be happy to advise you either here at the company
or at your premises.

3860 A=



H—E XX KT —7 - Service and Communication

hyay

IL—TH TIVTVENZNDRENY
BA7ICZTHEBI T O 2 7 AT E R R
Y —RERRBRRY TV 7L ECAELTL
gg—o

Sales literature

In addition to our comprehensive catalogues, we offer
special brochures, reprints of technical articles, wall
charts, and much more.

Eiir—E X

At —EZXERPFHFR RO B ERKICT R/
AR AT T A7 T>TCVWET, TFR
IN—=RNCKBF =L T DR RICETEH5
WBEM - CEKRICHHLET,

Technical service

The Technical Service Department is the service and
consulting partner for our customers worldwide.
This team of experts will help you with any question
regarding EMUGE-FRANKEN products.

FRANKEN

B\ RTvo
IL—4 7o RHEEDEMI\V R Ty
I3 CYIDIMI. U IMION=a7)LE
UTREHRDEET RO E(LICHZIITIE
PEED

(752 R—3, MR, R-1YEEDH)

Manual of Threading and Milling Technology
The new Manual of Threading and Milling Technology
is the reference book for production optimisation.
A standard work of reference for any company that
machines metals or synthetics, with the most
relevant DIN standards.

(752 pages, DIN A4, available only in German)

FUIRY—
IL—T-TIVT Vit TEERTHH—D
SIS EEREBIRUESAZTLL
S BIBEHTETH>THREDMEATOS
B ESHRLET,

Delivery service

EMUGE-FRANKEN has a more extensive stock-holding
than almost any other company in the industry. This
helps us to make sure that even very special tools can
be supplied within the shortest possible delivery times.

EEBEY T EFIS
BERYVRATAILLZEEEE CEEPMEIC
B9 aHMVWEDLEICHEREIZEN AT,

EMUGE-FRANKEN Internet Service EFIS
[nformation about price and availability of stock tools
is always available at a glance, even if your contact
person is not available.

Eeakepen g - FRANKEN

=B (=19 387



FRANKEIN &% —E X - Technical Service

TL—=7 72T I TREMYT —EXBPINMEFRP OB T
DY —ERETVYILT AT DIN—hF—ELTEBHLTVE T,
BROF—LOKMEEHSDZTTETREREYR—KLTL
EP

o RITBRIREICE T 2B PCHANDBHEICLZEE

o INTHRMORAFAEPEE 7O ERADHEBELICES. LD EHEN
1B IR— NEED

* BERDIMEDHWHIMPEAENRY —7 v MW U T &&
BIBZEEITDHDEFDNZA 7L

* BEFIMBDANRY JICELE IR IEDRE 558
* BEROBERBADHEEIRIH TOERENGYR— K

o HRFHSDZOT—2 3y TORBIN —Z VT PRI
SH—0kE

Zertifikat

Prufungsnom. ISO 9001:2008

Zenificat-Registrier-Nr. 01 100 02078202

TOV Rheinland Cert GmbH bescheinigt:

Zertifikatsinhaber
‘ FRANKEN|

FRANKEN GmbH & Co. KG,
Fabrik flr Prizisionswerkzeuge
Frankensiralle 7/8a

D - 80807 Rickersdor

g, F g und Vertrieb
von Friswerkzeugen

Durch ein Audit, Baricht Nr. (20782, wurde der Nachwels
erbracht, dass die Forderungen der IS0 8001:2008 erfilt sind.

Giitighait Dieses Zertificat ist gitig in Verbindung mit dem Hauptzestificat
vom 16.01.2013 bis zum 15.01.2016.

f Wz

www.tuv.com A Tﬁ\'ﬁheinland .

Genau. Richtig.

At EMUGE-FRANKEN, the Technical Service Department is the service
and consulting partner for our customers worldwide. Our team of
service technicians will be happy to help you in any of the

following ways:

e Worldwide telephone consulting and support in the solution
of technical problems

e Active support in the development of work strategies and
in the optimisation of production processes

e Cutting trials with specific customer materials in a special workshop
fitted exclusively for that purpose, for the perfect tool selection

e Development and construction of special tools made to customer’s
specifications

e Visits to customers’ workshops and active support on location

e Product-related training courses and seminars arranged
at any place worldwide

388 EENUE=S



T>%)VFT AR —X - Tools for the Dental Industry FRANKEN

T VHRIET VI EEXDHRREERATIEE LT IVRS FRANKEN offers an extensive programme of milling cutters, grinding burrs
JLREBN—BLCRVILDIBEWER TV Fy 72z LTu and twist drills for the production of dental prostheses.

ESCA
The tools were optimised respectively newly developed for the dental

FUHINITEV) =X EZFDYARIR REANEBED—T VT % materials currently used with regard to substrate, cutting edge geometry

BHOTVYIVBEMICEDETRBELZITVWE L as well as to finish treatment and coating.
BROTVIITRICBIITBERBEDTANMNNILETFT VYL E Alarge number of practical tests in various dental laboratories and many
FIREDTA RNy Y aVvEERIER. HE5DDSERICHIGT expert discussions with dental professionals resulted in a tool programme
ERHRTA VYT EBELUE U, which meets all requirements.

REI00EEEBZ D757y - TrF)ILY =LA ORI EE Now more than approximately 100 different FRANKEN dental tools are
BRI ZYV1—rav e LTELOBERTEEHISNTLE available to dental technicians to solve machining problems.

ED

B{by)La=o

Zirconium oxide

PMMA / PEEK / 7
PMMA / PEEK / Wax

JNbZ 0L

Cobalt-chrome / Titanium

Einsetzbar in offenen und geschlossenen
CAD(CAM-Prozessketten 2S5253Iv [ emax®
Applicable in open and closed Glass ceramic / e.max®

CAD/CAM process chains

ik

EMLUIGE Jttols]



FRANKEIN &%IE - special Tools

BHIEZHEEZTIN?
Do you need special tools?

BICBERICRBEBRIRRZTOCHIC. TSRS In order to be able to submit you an individual offer, we require some
WEBBEELTWETD, more detailed information:

#WHIT (7—2)

Material (workpiece)

y—=7vhk

| Requirement

BEFEANDA 77—
Your individual offer!
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FEFRAOEY T 4 — [\F3w % — - Form Milling Cutters for Specific Industries FRANKEN

EENMTICHITZRHIRY ) 21— 3V EH
Solutions for series production

IXINF—EXORHIREYYa1—>avEfl
Solutions for power industry

== 301



FRANKEN #28%1>7 Y22 - Index of Order Codes

1000 - 1999

1034RZ
1035RZ
1092RZ
1093RZ
1306
1306C
1311
1311C
1316
1316C
1318
1318C
1329
1329C
1331
1331C
1333
1333C
1336
1336C
1344
1344C
1345
1345C
1349
1349C
1351C
1353C
1354C
1355C
1359C
1364
1364C
1365A
1366
13660
1381C
1386C
1390A
1391L
1392RZ
1393RZ
1395WZ
1399WZ
1572L
1574L
1576L
1578L
1590
1590C
1592
1592C
1594
1594C
1710
1715
1715A
1721
1722
1723
1724
1725

283
283
280
280
269
269
267
267
270
270
268
268
266
266
281
281
282
282
281
281
254
254
252
252
253
253
273
276
276
274
275
255
255
27
255
255
273
274
271
264
280
280
277
277
272
272
265
265
278
278
278
278
279
279
309
308
308
320
320
320
320
320

1726
1731
1732
1733
1734
1735
1736
1741
1742
1743
1744
1745
1746
1751
1752
1753
1754
1755
1756
1761
1762
1763
1764
1765
1766
1771
1772
1773
1774
1775
1776
1781
1782
1783
1784
1785
1786
1791
1792
1793
1794
1795
1796
1805A
1806A
1818A
1819A
1820A
1824A
1825A
1827A
1828A
1856A
1867A
1877A
1879A
1900
1900A
1901
1901A
1902
1902A
1903
1903A
1904

320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
320
321
321
321
321
321
321
321
321
321
321
321
321
321
321
321
321
321
321
321
321
321
321
321
321

34

65

65

33
103

65

52

52

53

65
107
118
118
190
190
190
190
190
190
191
191
191

1904A
1905
1905A
1909
1909R
1916A
1916AS
1917A
1921
1921R
1925A
1926A
1927A
1928A
1929A
1930A
1931
1931A
1932
1932A
1934G
1935A
1936A
1939G
1941
1941R
1942
1942R
1943
1943R
1945A
1947A
1956A
1957A
1960A
1963A
1966A
1967A
1973A
1974A
1976A
1980A
1983A
1986A
1987A
1993A
1996A
1998A
1998AS
1998AT
1998AZ
1999A
1999A7

191
191
191
60
60
39
39
39
128
128
52
47
52
53
26
26
67
67
68
68
147
106
126
148
131
131
130
130
129
129
114
114
66
66
105
116
104
107
119
115
115
113
124
112
49
123
123
39
39
41
4
39
41

2000 - 2999
2300 256 - 257
2300C 256 - 257
2305 258
23050 258
2310 260 - 261
23100 260 - 261

2315
2315C
2316
2316C
2317
2317C
2345
2345C
2502A
2504A
2510A
2511A
2512A
2513A
2514A
2515A
2516A
2517A
2518A
2519A
2520A
2521A
2522A
2523A
2524A
2525A
2526A
2527A
2528A
2529A
2544
2544K
2545
2545K
2546
2546K
2547
2547K
2548
2548K
2549
2549K
2610AT
2610AZ
2611AZ
2612AT
2612AZ
2613AZ
2614AT
2614AZ
2615AZ
2616AT
2616AZ
2617AZ
2618
2619
2620
2638
2639
2640
2642TT
264217
264317
26441
2644TS

263
263
259
259
259
259
262
262
108
108
35
35
36
36
36
36
37
37
37
37
38
38
51
51
al
51
40
40
40
40
61
61
61
61
62
62
62
62
56
56
56
56
50
50
50
50
50
50
25
25
25
25
25
25
159
159
159
160
160
161
27
27
27
45
45

2645T
2645TS
2646TT
2646TZ
264777
2648TT
2648TZ
264917
2650AT
2650AZ
2651AZ
2652AT
2652A7
2653AZ
2654T
2654TS
2655T
2655TS
2656TT
2656TZ
2657TZ
2658TT
2658TZ
2659TZ
2667A
2670TT
2670TZ
267177
2673AZ
2676AZ
2677AZ
2678AZ
2679A
2698A
2698AZ
2699A
2699AZ
2760A
2761A
2762A
2763A
2764A
2765A
2770A
2771A
2772A
2773A
2774A
2775A
2776A
2777A
2778A
2780A
2781A
2782A
2783A
2784A
2785A
2786A
2787A
2788A
2800D
2801D
2802D
2803_2Z

46
46
27
27
27
28
28
28
44
44
44
44
44
44
45
45
46
46
29
29
29
29
29
29
24
28
28
28
23

189

188

188

187
42
43
42
43
31
31
31
32
32
32

100

100

100

101

101

101

102

102

102

109

109

109

110

110

110

111

111

111

149

150

146

153

2 [



R RAIE A>T w4 Z - Index of Order Codes

FRANKEN

2804_7 154  2892A 18 3546L 180 6408 378

2805_7 151 2893A 18 3548L 182 6409 378 9000 - 9999
2806A 117 2896A 18 3550L 181 6417 377

2807A 125  2897A 18 6418 377 9000 214 - 234
2808 157 2901D 146 6419 377 9003 230
2809 158 2903D 146 64395 373 9004 233
2810 156 2921D 149 6442 372 9007 233,235
2812A 54 2942A 120 4000 - 4999 6442C 372 9017 230
2813A 54  2943A 121 6443 376 9115 229
2814A 47 4010 338 6445 371 9117 232,235
2815A 47 4010C 338 6446 376 9130 218
2816A 54 4040 339 6452 372 9135 218
2817A 54 4050 337 6455 371 9150 226
2818 69 3000 - 3999 4050C 337 6457S 373 9155 226
2818A 69 4070 337 6460 375 9160 226
2819A 119 3010 314 4070C 337 6461 375 9165 226
2820A 47 3018 314 4090 338 6463 375 9180 222
2821A 34 3018C 314 4090C 338 6465 367 9181 222
2830 129 3030 313 4410 340 6465C 367 9185 222
2830R 129 3038 313 4435 340 6467 370 9186 222
2832A 126 3038C 313 4455 340 6469 367 9190 215
2834A 120 3050 312 4461 341 6470 374 9230 219
2836A 122 3058 312 4471 341 6470C 374 9235 219
2837A 122 3058C 312 4490 341 6471 376 9260 227
2838 131 3200 315 4500 344 -345  6473S 369 9265 227
2838R 131 3208 315 4505 342-343 6475 374 9275 227
2842A 121 3208C 315 4510 344-345 6540 381 9285 223
2850A 48 3210 316 4515 342-343 6550 381 9290 215
2851A 48 3218 316 4640 348 6563 380  9575A 216
2854A 30  3218C 316 4645 348 6564 380  9576A 217
2855A 30 3262 304 4660 346 6565 380  9579A 228
2856_7 152 3268 304 4670 347 6570 382 9581A 228
2857_7 152 3268C 304 6571 382 9582A 214
2869A 19 3272 305 6615 379 9583X 214
2869AZ 22 3278 305 6622 379 9584A 214
2870R 59  3278C 305 6650 396 9585A 216
2871R 59 3281 310 6651 396 9586A 216
2873A 20  3281A 310 5000 - 5999 6652 396 9587A 217
2875A 21 3282 311 6654 396  9588A 217
2876A 127 3288 311 5500 349 6687 379 9589A 216
2877A 127  3288C 311 6690 395  9594A 234
2881_7 57 3323 307 6691 395  9595A 231
2881RZ 57 3323C 307 6910 392-394  9596A 231
2882_7 63 3328 307 6920 366  9598A 231
2882RZ 63  3328C 307 6925 366  9601A 224
2883_7 58 3333 306 6000 - 6999 6933 364-366  9607A 224
2883RZ 58  3333C 306 6936 362-366  9608A 224
2884_7 64 3338 306 6140 390 6938 365  9619X 225
2884RZ 64  3338C 306 6150 390 9624A 220
2885_7 155 3440 184 6163 389 9625A 220
2886A 55 3440L 184 6170 391 9635 220
2887A 55 3441 184 6250 366 9635A 220
2887AS 55 3442 185 6271 388 96356 221
2888_T 57 3442 185 6272 388 7000 - 7999 9635R 220
2888_7 57 3443 185 6290 387 9679 221
2888RT 57 3444 186 6291 387 7550 318 9800 214 - 234
2888RZ 57 3444 186 6340 385 75507 318 9801 214 - 234
2889_T 63 3445 186 6343 384 7560 318 9805 221,225
2889_7 63 3446 183 6350 385 75607 318 9808 214,217
2889RT 63 3446L 183 6353 384 7581 317 9814 217
2889RZ 63 3447 183 6363 383 9817 229 - 234
2890_7 58  3538L 177 6370 386 9855 221 - 232
2890RZ 58  3540L 178 6403S 369

2891_7 64  3542L 176 6405 368

2891RZ 64  3544L 179 6407 378

=T (=19 303



