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LMT Deutschland GmbH
Heidenheimer Str. 108
D-73447 Oberkochen

Telefon +49 (0) 73 64/95 79-10
Fax +49 (0) 73 64/95 79-30
E-Mail Imtd@Imt-tool.com
Internet www.Imt-tools.com

Belin Yvon S.A.

BoEte Postale 6

F-01590 Lavancia

France

Telefon +33 (0) 474 7589 89
Fax +33 (0) 474 7589 90
E-Mail belin@belin-y.com
Internet www.belin-y.com

Bilz Werkzeugfabrik GmbH & Co.

KG

Vogelsangstrasse 8

D-73760 Ostfildern

Telefon +49 (0) 711 348 010
Fax +49 (0) 711 348 1256
E-Mail info@bilz.de

Internet www.bilz.com

Bohlerit Ges.m.b.H. & Co. KG
Werk VI-Str.

Derchendorf

A-8605 Kapfenberg

Telefon +43 (0) 38 62 3 00-0
Fax +43 (0) 38 62 3 00-793
E-Mail blk@boehlerit.com
Internet www.boehlerit.com

Belin ma vadcr technologické postaveni na trhu s vysoce
presnymi nastroji z SK, PKD a CBN na obrabéni dér

a jako odbornik splriuje vysoké poZadavky leteckeho,
kosmického, automobilového, elektro a energetického
prdmyslu i prumyslu zabyvajiciho se vyrobou zapustek

a forem.

Belin is the technogical market leader for highly precise
boring tools of tungsten carbide, PKD, and CBN.

As a specialist in these areas, it is able to meet the high
demands of the aerospace, space, automobile,
electronics, energy, and mould and die industries.

Bilz plsobi vice nez 80 let v oblasti upinaci techniky
pro nastroje a je dnes vadcim svétovym vyrobcem
zavitofeznych pouzder a «ThermoGrip» systému
pro tepelné upinani rotujicich nastrojg.

Bilz, for over eighty years a successful competitor in the
tool clamping technology market, is the world's leading
manufacturer of thread cutting sleeves and the
“ThermoGrip” system for thermal clamping of rotating
tools.

Béhlerit je vzhledem ke své dokonalosti svétove
proslulym vyrobcem nastrojovych materialt pro obrabéni
kovovych a kompozitnich materiald, plastd a dreva.
Vyrabi téZ slinuté karbidy pro otéruvzdorné aplikace,
ndstroje pro soustruZeni, frézovani, vrtani a loupani,

i ndstroje pro tvareci technologie.

Bohlerit is an international symbol for cutting materials
used to process metal, composite materials. plastics, and
wood. Bohlerit is also a leading supplier of tungsten
carbides for wear resistance and mining applications and
for tools for turning, cutting, boring, rotary cutters, and
non-cutting forming technologies.
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Celek je vice nez soucet jednotlivych
casti.

The total is more than the sum

of the individual parts
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Fette GmbH

Grabauer Str. 24

D-21493 Schwarzenbek
Telefon +49 (0) 4151 12-0
Fax +49 (0) 4151 12-37 97
E-Mail fette@fette.com
Internet www.fette.com

Kieninger GmbH

An den Stegmatten 7

D-77933 Lahr

Telefon +49 (0) 78 21 9 43-0
Fax +49 (0) 78 21 9 43-213
E-Mail info@kieninger.de
Internet www.kieninger.de

Onsrud Cutter Ip

800 Liberty Drive
Libertyville, Illinois 60048
USA

Telefon +1 (847) 362-15 60
Fax  +1(847) 362-50 28
E-Mail info@onsrud.com
Internet www.onsrud.com

Fette, jako vyrobce dokonalych nastroju a odvalovacich
fréz pro obrabéni kovu, zaujima vedouci misto

na sveétovych trzich ve vyrobé systému pro valcovani
zavitd. Dal$i vlastni fadu vyrobku tvori tabletové lisy
pro farmaceuticky a chemicky pramysl.

Fette has earned a leading position as a manufacturer of
precisions tools and milling cutters used in metalworking
and as a world market leader for thread rolling systems.
An edditional product range is the tablet presses for the
pharmaceutical and chemical industries.

Ke svétoveé znamym vyrobcim patii ve svém oboru i
precizni podnik Kieninger. Jeho vyrobni program zahrnuje
systemy pro specialni techniky obrabéni podle Kieningera
a ucelena reseni pro vyrobu zapustek a forem, jakoz

i vyrobu nastroji a modeld.

This precision company is also a well-known and important
player in its area: Kieninger's specialisations include
special machining technologies and complete solutions for
mould and die making as well as tool and model making
for the automobile and mechanical engineering industries.

Onsurd se specializuje na vyrobu hornich svislych frézek
pro obrabéni dreva a plastu. V leteckém a kosmickém
prumyslu proslul jako specialista pro obrabéni hliniku,
plasti a kompozitnich materiald vysokymi reznymi
rychlostmi.

Onsrud Cutter specialises in routers for processing wood
and plastics. Onsrud has earned its reputation supplying
the aerospacee and space Industries with high speed
machining tools for aluminium, plastics, and composite
materials.
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Frézovani zakaleného obrobku
Machining of a Tempered Workpiece

Material W Material:

1.HsC-
HRUBOVANI
HSC-
ROUGHING

LMT-UFC-stopkova
fréza

LMT UFC End Mill
Kat. ¢. M Cat. Des. EHD
R10 025 AE
g25mm,z=2

- s vymeénitelnymi
destickami R 10 42 SV
with inserts R 10 42 SV
Rezny material:

BNO11 (CBN)

Tool material:

BNO11 (CBN)

Rezné podminky
Cutting data

Ve = 300 m/min
n = 3800 min

f, = 0,17 mm

vi = 1300 mm/min
ae = 10 mm

a, = 1 mm

p

Ve [m/min] = Rezna rychlost M Cutting Speed
= Otacky M R.P.M. (speed)
= Posuv na zub M Feed per tooth

n [min']
f.  [mm]

1.2842 (90 MnCrV 8)
Tvrdost M Hardness: 58 HRC

2.HSC-
HRUBOVANI
HSC-
ROUGHING

LMT-GTP-stopkova
toroidni fréza

LMT GTP Torus
End Mill

Kat. ¢. M Cat. Des. GTP
1211 00
d12mmR4,z=2
Rezny material:
BNO11 (CBN)

Tool material:
BNO11 (CBN)

Rezné podminky
Cutting data

Ve = 450 m/min
n = 12000 min-

f, = 0,12 mm

v; = 3000 mm/min
a. = 0,5mm

a, = 0,8 mm

ae [mm]
ap [mm]

3. DOKONCOVANI
PROFILU
CONTOUR
MILLING

(Dokonc&ovani)
(Finishing)
LMT-kulova stopkova
fréza

LMT Ball nose End Mill
Kat. ¢. M Cat. Des.
GRP 06 21 00
gemm,z=2

Rezny material:

BNO11 (CBN)

Tool material:

BNO11 (CBN)

Rezné podminky
Cutting data

Vo = 280 m/min
n = 15000 min-'

f, = 0,08 mm

Vi = 2400 mm/min
a. = 0,2mm

a, = 0,1 mm

p

Vi [mm/min] = Rychlost posuvu M Feed per revolution
= Sitka fezu M Width of cut
= Hloubka fezu M Depth of cut
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Frézovani plastového modelu

LMT-
Q.

Machining of a Synthetic Pattern

1. Z-ROVINNE i 2. DOKONCOVANI
HRUBOVANI PROFILU
Z-PLAIN- FORM MILLING
ROUGH'NG (Dokonc¢ovani)

LMT-fréza s (Finishing)

vyménitelnymi
bfitovymi destickami
pro nezelezné kovy a
plasty

LMT Milling cutter for
Non Iron Metals and
plastics

Kat. ¢. EMZ90-1K

Cat. Des. EMZ90-1K
@20mm,z=2

s VBD,

VPGT 110304-ALM
with inserts,

VPGT 110304-ALM
Druh karbidu LW610A
Carbide grade LW610A

Rezné podminky
Cutting data

vV, = 630 m/min
n = 10000 min-

f, = 0,375 mm

v; = 7500 mm/min
ae = 9 mm

a, = 2 mm

hel

Ve [m/min] = Rezna rychlost M Cutting Speed
n [min'] = Otacky M R.P.M. (speed)
f2  [mm] = Posuv na zub M Feed per tooth
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LMT-GWR-HM-kulova
stopkova kopirovaci
fréza

LMT GWR HM Ball
nose-Copying End Mill
Kat. ¢. GWR 06 090
Cat. Des. EGWR 06 090
10-RZ-HM
g8mm,z=2

s VBD

WPR 08-N-Bunt

with indexable inserts
WPR 08-N-Bunt

Druh karbidu LW610A
Carbide grade LW610A

Rezné podminky
Cutting data

v, = 330 m/min
n = 15000 min-'

f, = 02mm

v = 6000 mm/min
a. = 0,2mm

a, = 0,2 mm

3. DOKONCOVACI
OBRABENI
FINISH-
MACHINING

LMT-VHM-stopkova
fréza pro obrabéni
grafitu

LMT VHM-End Mill for
maching of graphite
Kat. €. 1420 C

Cat. W. 1420 C
gemm,z=2

Druh karbidu LW610A
Carbide grade LW610A

Rezné podminky
Cutting data

vV, = 235 m/min
n = 15000 min-

f, = 02mm

Vi = 6000 mm/min
e = 2 mm
a,= 05mm

V; [mm/min] = Rychlost posuvu M Feed per revolution
a. [mm] = Sitka fezu M Width of cut
ap [mm] = Hloubka fezu M Depth of cut
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Technické informace o vyvazovani

Tecnical Informations about Balancing

Co je nevyvazenost?
Nevyvazenost je stav rotujiciho dilu, kdy osa rotace neni totozna
s osou hmoty.

Osa hmoty

"Osa rotace

Osa rotace # osa hmoty:
Tim automaticky vznika odstrediva sila!

Cim vznika nevyvazenost:

* pfesazenim stfedu (tolerance vyroby)

e konstrukci (napf. unaseci drazky)

* vlivem spojeni (napf. upinaci klestiny, matice)
e pfidavnymi komponenty (napf. fezné nastroje)

Dusledkem jsou vzdy vibrace zpusobené odstredivou silou.
PFi stoupajicich otackach se mnohonasobné zvysi odpovidajici
odstrediva sila (F).

radius - (2 - & - otacky)?
602

F = nevyvazena hmota -

Nasledky vzniku vibraci od odstredivé sily:
* Spatna kvalita povrchu

¢ nedodrzeni toleranci rozmeéru

* poskozeni loziska vietene

* snizeni trvanlivosti nastroje

 vznik hluku

Jaky je rozsah nevyvazenosti ?

Napf. upinaci pfipravek s hmotnosti 1 kg a primérem 50 mm
ziskava pfi nevyvazenosti 1 g na vnéjSim priméru vypocitanou
vystfednost 0,025 mm (pfesazeni rotacni osy vici ose hmoty).
Tato odpovida nevyvazenosti 1000 g x 0,025 mm = 25 gmm

Druhy nevyvazenosti

o staticka nevyvazenost (paralelni pfesazeni os hmoty a rotace)

* nevyvazenost dvojice sil (Uhlové pfesazeni os s kfizenim
uprostred)

¢ dynamicka nevyvazenost (kombinace nevyvazenosti dvojice sil
a statické nevyvazenosti)

U rotacnich hmot vznika spole¢né staticka nevyvazenost a ne-
vyvazenost od dvojice sil. To znamena, ze dynamické vyvazo-
vani je mozné pouze u rota¢nich hmot.

What is unbalance?
Unbalance is the condition of a rotating part where the mass axis
is not equal to the rotating axis.

mass axis

“rotating axis

rotating axis # mass axis:
this automatically creates a centrifugal force.

What causes unbalance:

e centre misalignment (production tolerances)
* design (e.g. driving grooves)

« fitting tolerances (e.g. collets, nuts)

» additional components (e.g. cutting tools)

This always results in vibrations which are caused by the
centrifugal force.

To calculate the centrifugal force, the rpms must be
exponentiated. The centrifugal force is multiplied proportionally
to the encreasing rpm.

radius - (2 - - rpm)?
602

F = mass of unbalance -

The consecuences of the vibrations caused by

the centrifugal force are:
e inferior surface quality

e unreliable tolerances

* damage to spindle bearings

* reduced tool life

e increased noise

What are the dimensions of unbalance?

For example, for a tool adapter with a weight of 1kg and
a dimeter of 50 mm with 1 g unbalance on the outside diameter
there is a calculated difference between the axes of 0,025 mm.
(Difference between mass and rotating axes). This corresponds
to an unbalance of 1000 g x 0,025 mm = 25 gmm.

Types of unbalance

* static unbalance (parallel difference between mass and rotating
axes)

e moment unbalance (misalignment of axes at an angle, axes
crossing in the middle)

* dynamic unbalance (combination of static and moment
unbalance)

When measuring during rotation, static unbalance and moment

unbalance are measured together. This means a dynamic
balance is only possible when measuring during rotation.
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IZ:> Technické informace o vyvazovani
Tecnical Informations about Balancing

Smeérnice pro vyvazovani
* |ISO 1940 pro Evropu a Dalny vychod
* ANSI 2.19/API 610 pro USA

Pro vyvazovani plati tfida jakosti G.

Trida jakosti (G) = radius tézisté (mm) x Uhlova rychlost (s-1)

Nasobenim Uhlové rychlosti velmi rychle stanovime, Ze uréita
kvalita vyvazeni G pfi rostoucich otackach neni realizovatelna
od urcitého bodu.

Doporuéeni k vyvazovani:

Trida G 2,5 je ¢asto vyzadovana bez ohledu na:

* hmotnost drzaku nastroje,

e otacky nastroje,

* proces fezani,

* vystreditelnost drzaku nastroje a klade zbyte¢né, ¢asto
nesplnitelné pozadavky na vyrobce.

Vyvazovani celku tvofeného feznym nastrojem a nastrojovym
upina¢em se ma vzdy orientovat na vznikajici feznou silu. Dopo-
ru¢eni v tomto pfipadé zni, Ze max. 5 % odstredivé sily vznika
od fezné sily.

Vhodnost k vyvazovani a realné hodnoty

S pfihlédnutim k bodim, které mohou zpusobit nevyvazenost, je
nastrojovy drzak s tepelnym upinanim jedinym stoprocentné
vyvazenym drzakem:

* nema v zadném pfipadé pohyblivé ¢asti.

Teoretické hranice vyvazitelnosti jsou dany stredici schopnosti
a opakovatelnou presnosti HSK upinace a dosahuji hodnoty
2-5 um.

VSechny ThermoGrip®-upinade jsou ,vyvazeny konstrukci.
To znamena, ze predpokladana nevyvazenost je kompenzovana
jiz v pribéhu vyvoje a konstrukce. Proto je upina¢ jemné
vyvazen bezprostfedné po zkompletovani.

Tim je u vSech ThermoGrip®-upinacich pouzder garantovana
nejvy$si mozna kvalita vyvazeni. Tento postup zarucuje zvyseni
trvanlivosti nastrojli, zlepSeni kvality povrchu, a také Setfeni
loZiska vretene.

Technické zmény jsou vyhrazeny.
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Guidelines for Balancing
¢ |ISO 1940 for Europe and the Far East
* ANSI 2.19/API 6 10 for the USA

The quality class for balancing is defined as G

Quality class (G) = radius of centre of gravity (mm) x angular
velocity (sec-1)

On multiplication with the angular velocity, it is very easy to
recognise that a particular balance class G can only be realised
up to certain point when speed is increased.

Balancing Recommendation:

Class G 2.5 is often requested without considering:

* weight of the tool

* speed

e operation process

* centring capability of the tool holder

making unnecessary and often impossible demands on the
manufacturer.

The balance tolerance of the combination cutting tool and
adapter should therefore always be orientated to the cutting
forces accurring. The recommendation here ist that max 5%
centrifugal force of the cutting force should be created.

Suitability for Balancing and Realistic Values
Considering all the factors which can lead to unbalance, the
shrinking chuck is the only tool holder which can be 100%
balanced:

e it has no moving parts.

The theoretical balancing limit is defined by the centering
capability/repeatability of the HKS-adapter — in this case
between 2-5 um

All ThermoGrip® clamping chucks are “balanced by design”. This
means that even during development and design, predetermined
unbalance is compensated. Following completion of the
adaptors, they are all fine balanced.

This guatantees the highest possible balance class for all
ThermoGrip® clamping chucks and helps to increase the tool life,
optimise the quality of the surface and looks after the spindle
bearings.

Subject to technical alteration.









s
LMT-
Q"

Prodej a konzultace v Ceské republice
Sale and Technical Service in Czech Republic

Olomouc
Ostrava

EXIT 201
Brno-Slatina
letiSté M airport

A
LMT - FETTE
Q.

Olomouc
Ostrava

Bratislava

It
llllll

147





