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precision tools from Guhring

From the 16th to the 20th of September Guhring is introducing treeiting tools and
product innovations at the AMB in Stuttgart.

We develop progressive tooling condgpcontinuously optimise our products and are
recognisedasafulll y3S LINRPGJBARSNI 2F Wal OKAYAy3 t SNFSOGA 2,

Pay us a visit in hall 1, stand E32, we look forward to be able to introduce the following
exhibition highlights at the AMB:

 DdzK NA y 3 Q ag cyitér gatalogué f A
Now even easier and quicker selectthe perfect tool
1 Ratio end mill RF 100 Diver
1 end mill | 5 applications
1 Powertap range
Perfect for all materials
 DdzK NA y 3-@ecision ArNR
For the accurate production of the smallestié® from 0.05mm
1 Interchangeable insert drilling system HT 800
For highlyaccurate large @ holes
1 GTMS: Installed intelligence
Guhring Tool Management Softwanecovershidden costs
1 PCD roughing tool from Guhring
For optimal coating adhesion in the manui@e of aluminium engines
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Now even easier and quicker selectthe perfect tool
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MILLING TOOLS 2014

MILLING TOOLS 2014
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POWER MILLING

At the AMB, Guhring the leading manufacturer of precision milling tools is presenting

a new catalogue covering the complete milli@dzi G S NJ NJ y 3 Side RB #28,NA y 3 Q &
specialist &general performer withadditional highlights, for example, for the

machining of upto-date highperformance materials, can be found from

approximately 3,500 products. The application oriented structuwéthe milling cutter

catalogue is based on the material classes to be machigedth the assistance of the

GvdzA Ol FAYRSNE GKS aASEFENDK F2NJ I adaadlrot$S G22f

From material to milling cutter

The current milling cutter catalogue is digdlinto clear chapters according to material
classes for a quick amdliableselection of the optimal milling cutter.

SteelGeneral steel types of low to high tensile strength
(500-1400 n/mm?), higktensile heattreatable steels and tool
steels (ipto 48 HRC), hardened steels and chilled cast iron
also above 63 HRC
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Castiron Cast iron types such as grey cast iron (GG25),
spheroidal graphite irormalleable casiron and cast steel alloy,

also abrasive special cast alloys

Aluminium Alumnium wrought alloys, higistrength aluminium,
cast aluminium containing silicon and nfarrous metals

Stainless steebtainless steels, acidnd heatresistant alloys,
titanium- and nickelalloys, difficultto-machine special alloys

Perfect averview with Quickfinder
Quickfinder, astong practicabrientated search procedure, leads the user based on the

material to be machined, the application as well as the present machining conditions to

the suitable milling tool.

1) 2 3 4
Material selection Application Milling conditions the ideal milling cutter
Quickfinder
maximum
S ﬁ_‘ E@ % HPC machining volume
Stainless slotting roughing finishing  copying ) highest é
steel y A speed ]
|
F@ = -
Aluminium M7l non-r'lgid
driling  ramping Helix | C’ conditions
[ J
plunging

Guhring no. 3732
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Milling cutter selectionmade easy
The user is looking for a higierformance milling cutter for a roughing operation in steel?

This is the way it is found:

®@® v QUICI”
f " FINDER
=/l N’

FINISHING COPYING

| |

\ A
§ ROUGHING

RF 100 U/GH100U Z=3

i.e.: No. 3891 from p. 16

RF 100 Diver / RF 100 F

i.e.: No-6737 from.p. 24

/ RF100U Z=4
pMore °°p¥: m?‘s‘\ ie.:No. 3732 from p. 29

Quickfinder shows the way to the optimal milling cutter. Photo: Guhring

With Quickfinder fast andeliableto selectthe ideal milling tool

1.) Steel, cast iron, aluminium, stainless? Whatever material you are machining, we have a
suitable tool.
Start with the material selection!

2.) Do you want to perform a roughing and also a plunging operation with your milling
cutter? No problem.
Select the column with the required application!

3.) Unstable conditions or higherformance cutting?
Dependent on the milling operation and cutting parametebssed on youipresent
milling conditions!
You have found the ideal milling cuttand are referred to the appropriate page in the
catalogue with dimensions and cutting data.

The new milling cutter catalogue with over a good 350 pages provides users a complete
overview of the extensive Guhring milling cutter range. As well as defaitatiict
overviewsusers will also find comprehensive information regarding milling strategies,
helpful application notes and problem solutions thanks to Troubleshooting.
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RAMPING DRILLING SLOTTING ROUGHING FINISHING

1 Milling Cultter | 5Applications

For users with constantly changing tool requirements and a high demands on
machining flexibility, Guhring has developed a new Ratio end mill that covers five
operations with one tool: RF 100 Diver can perform drilling, ramping, slotting,
roughing and finising operations. Alongside its versatility the Ratio end mill also
convinces with exceptional cutting values, proven by application examples. In
addition, the RF 100 Diver sets new standards especially with steep ramping: The
multi-functional end mill is cpable of plunging at a ramping angle of 45°.

¢CKFyl1a 2 GKSANI dzySljdz t 4eSformatce end millshave DdzK NA y 3 Qa
convinced for years with exceptional performance and qualtgwever, until now
plunge miling at a maximum angle of 1%fas the measure of things. Where

competitors as before hit their
RAMPING limit at an angle of 8° to 15°, RF

o 100 Diver achieves plunging
Wet machining of CrMo4 angle of 45°
g =12 mm Thanks to this unique technical
a8 =11.7 mm feature, the RF 100 Diver can
Ve =200 m/min achieve a seamless transition
vi = 1200 mm/min from slotting to drilling ¢ and
Plunglng angl@ 300 GKF GdQa 7\)/ Y2ai YIEGSNRI
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The steep plunging anglemakes enormous material removal possible. The
simultaneously excellent chip evacuation, thanks to the optimised cutting edge
geometry, results in higher process reliability. In comboratwith the high feed rates
the RF 100 Diver can be applied to achieve high metal removal rates.

With drilling, RF 100 Diver displays the best characteristics up to 2xD arteadsit is
clearly superior to its competitors, they already start strigg at drilling depths below

1xD. The RF 100 Diver is

ideally suited as a pre
drilling tool for reamers.
For slot drilling roughing i
performed undersize and
then the RF 100 Dive| %~ 12 MM
finishes to a perfect fit.| @ =12 mm
This enables the| Ve= 240 m/min
production of precision| Vf=800 mm/min
slots to all tolerances. A

DRILLING

Dry machining of cast iron

separate pilottool is not

necessary, as the Diver can drill and pilot drill in all diameters and on curved or oblique

surfaces.

Highest feed rates are possible with slotting operatiqrsdeven when plunging. The
RF 100 Diver sees points with a high metal removal ratesdaundersize foprecision

slots.

SLOTTING

Dry machining of steel 42CrMo4
=12 mm

a=11.7 mm

Ve = 240 m/min

v = 1800 mm/min

Metal removal rate Q = 252 &min

Despite the high feed rates,
RF 100 Diver enables
smoothoperationand
process stability.

The smooth operation is
achieved by the different
helix angles of 36°/38°. The
unequal helix angle
interrupts the occurring
vibration resonance. The
unequal helix angle

encourages vibratioffiree running as well as high feed rates and simultaneously reduces

iKS dzyRSaANBR RNJI ¢

FOGARY

680 dza S o@ss. 1KS aO2NJ :

The reduced vibration allows higher cutting data fdrigher metal removal rate
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With roughing operations in steel the RF 100 Diver achieves double the cutting speed
than usually possible. With finishing operations it achieves a 100 % lmajdife. In
parallel the innovative

geometry reduces the HPCROUGHING

power consumption in

comparison to Dry machining of steel 42CrMo4

conventional milling a8 =24 mm

cutters permitting the =3 mm

application under Ve = 280 m/min

unstable conditions and | v = 3050 mm/min

on low-performance Metal removal rate Q = 219 &min
machines. With

finishing operations high
cutting parametes are also achievable in alloyed heat treatable steels.

DdzKNAY3IQa ySg
RF 100 Diver:
RAMPING
DRILLING
SLOTTING
ROUGHING
FINISHING at
maximum speed
and with only one
tool in various
materials.
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Perfect for all materials

POWERTARANGE

Whether tapping general steels, aluminium and aluminium wrought alloys, stainless
and acidresistant, hightensile steels or castirogqDdzK NA y 3 Q& t 2 SNX F LJ N} y3S
promises powerful taps for all common threads.

Golden PowerMade in Germang

DdZKNAY3IQa t 26SNIIFLI NFy3IS OF yTheinfessaaia: dzZ €t £t &8 A RSy ()
With universal PowerTaps you are always spot Stateof-the-art manufacturing

G§SOKy2t23A84a 3Jdzr NI yiSS YIFEAYdzY ljdzktAGe daal RS A\
performarce ratio.

Guhring has developed its own productiorachines fothe manufacture of universal
taps, where the highly accurate geometries of the PowerTaps are ground.
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Wide range of application thanks to optimised geometry

The special geomet ¥ DdzZKNA Yy 3IQa t 24 SNX I LA
them into true allrounders and enables

outstanding machining resulfer a wide

application rangeThanks to the optimised

geometry a long and consistent tool life is

achievel.

Straightfluted taps for through holes as well as
spirakluted tools for blind holes achieve optimal
machining results thanks to highly accurate cutting
edge geometries.

Optimal tool materials and forms

HSEE as well as HSBPM quality steels arased
as tool materialsUniversal Powertaps are surface
treated with TiNcoating to maximise their

performance and to achieve higher cutting rates as
well as providing long tool life.

la ¢Sttt Fta GKS 02y @SydAz2ylf .PoweyTRrdngeT 2 N¥a F2NJ O
also includes specialists with the short chamfer lead of form E. With blind hole

machining this fornenables thegroduction of threads where théhread depths are

close to the base of the hole.

The universal taps of the PowerTap rangearailable for the most important thread
types and thread sizes.



GUHRING
PRESS INFORMATION

P.O. Box10024 D-72423 Albstadt
Herderstrasse 50-54 D-72458 Albstadt
Tel. +497431 17-213 20 Fax -21580
jasmin.herter@guehring.de
www.guehring.de

September 16, 2014

For the accurate production of minute holes from 0.05 mm

D! | wL b DQ{PRECISION DRILLS

Minute precision holes Photo: Guhring

Whether small or large batch sizes, whetherghiperformance machines with internal

coolingornonNA 3AR O2yRAGAZ2YyAaY DdzZKNAY3IQa NI y3aIS AyOf dzR

production of the smallest holes.

Solid carbide ExclusiveLine miepoecision drills also with internal cooling:

Solid carbiddexclusiveLinamicro-precision drills, available with or without coolant

ducts, enable the higperformance machining of most materials. The miprecision

drills show their full performance capability in the series production of large batch sizes
with stabke machining conditions and higierformance machinewith highspindle

speeds. The-facet point grind with ground cutting edge honing enables high cutting
values as well as optimal chHipeaking facility.

Solid carbide micr@recision drills without intenal cooling in the diameter range from

0.5 to 3.0 mm are available for the drilling depths 4xD and 7xD.

Especially for the machining of stainless steels and special alloys as well as deep holes
solid carbide micrgrecision drills 5xD, 8xD and 15xD witternal cooling prove their

performance capabilit? KSy | LILJX & Ay 3 D dzK NgregisioQ drillsa 2t AR OF ND A F

for holes up to 15xD then pecking is not necessary thanks to the optimised tool
geometry.

1C
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Solid carbide micreprecision drills:

Guhrild Q& &2 f A R -p@disddkilR BithoditicadME ducts cover the extensive
diameter range from 0.1 mm to 3.0 mm. With solid carbide mjmecision drills high
cutting parameters and longer tool life can be achieved. ddrebination ofspecial
geomnetry, coating and carbide substrate offers high hardness,-hesistance and wear
resistance that provides the high performance capability of solid carbide micro
precision drills.

HSSEPM microprecision drills:

D dzK NJA y Fexision AridsNdadef highperformance powder metallurgical HES
steel excel thanks to very high weasistance, toughness and cutting edge stability,
that is especially important for difficult and less stable machining conditions. The
powder metallurgically produced HE$M steel consists of a very homogenous
structure that has a direct positive effect on the consistently high performance
capability of the micreprecision drills.

Therefore, HS&PM micreprecision drills are, for example, suitable for the application
on multi-spindle machines, machines with limited speed capability or for the production
of small to average batch sizes as here they provide high quality at an optimal price
performanceratio.

To meet increased demands on tool life and cutting parametSSEPM micre

precision drills in the standard range are also available witkcd#ting from Guhring.

Special solutions to customer requirements:

In addition to the complete micrprecision drill range, Guhring also provides 53/
micro-precision dills and solid carbide micqprecision drills as speciols on request
It includes:

intermediate dimensions to the standard range

stepped tools for stepped holes or countersunk holes

special lengths up to 30xD drilling depth

different shank forms

alternative coatings

11



GUHRING
PRESS INFORMATION

P.O. Box10024 D-72423 Albstadt
Herderstrasse 50-54 D-72458 Albstadt
Tel. +497431 17-213 20 Fax -21580
jasmin.herter@guehring.de
www.guehring.de

September 16, 2014

D dzK N y 3-@ecision ArdsNiBlds of application

D dzK NA y-BREMaand sélid carbide micyprecision drills are used in a wide range of
applications.

For the machining of injectors and injector nozzles customers iadb@motive

industry rely on micreprecision drills from Guhring. They are also applied for the
machining of pumps and hydraulic systems amalld ventilationholes for the

production of tyres. Miniature precision components such as shafts, bushes and bolts
are acuratelyY I OKA Y SR ¢ A (i K-précmshNilly, Bufhermotd, héyRre
applied in the production of drive shafts in tdental technology

In thewatch and jewellery industrithe accurate machining of minute components is

also of great importancd. SNB> OKIF Ay fAyla FyR 3SIN 6KSSt &
micro-precision drills.

In the electrical industrymicro-precision drills are suitable for the production of holes in
plug connectors. Thenergy technologyutilises micreprecision drills fromGuhring for

the production of heat exchangers that transfer thermal energy from one source stream
to another. Mincing machine matrixes or colanders applied inftlogl industryare

another field of application for the very small diameter precision dritilsn Guhring.

N.

12
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HT 800 interchangeable insert drilling system for the economical and precise machining
of large diameters up to 40 mm

PRECISION WITH SOLID DRILL GEOMETRY

Universal, economical, precise: HT 800 Photo: Guhring

The HT 800 is suitable for the machining of steel, stainless steel, cast iron and
aluminium. With different geometries and coatings, the interchangeable inserts are
always perfectly adapted to the respective field of application. Therefore, the HT 800
with optimisedflute geometry achieves thaimilar hole quality of a solid carbide drill.
In conjunction with internal coolinghe open flute ensures optimal chip evacuation,
especially from deeper holes.

The HT 800 consists of a weasistant steel holderthe interchangeable cutting body
and a locking screw with clamping principle. Thanks to the spigot and precision bore the
interchangeable insert has little play and is firmly positioned in the holder. The
innovative clamping principle achieves maximuragass reliability for holes up to 10 x
D. The clamping screws with screw locking improve the hold even with machining
operations subject to strong vibrations.
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Economical and accurate up to diameter @ 40 mm

With the HT 800 Guhring has introduced an interdeable insert drilling system onto

the market that not only enables the production of higlalgcurate large diameter holes
but also has cost advantages. In comparison to conventional solid carbide drilling tools
the advantage lies in the enormous machmiifexibility thanks to the problerree
exchange of the different inserts according to the material machined.

Cutting edge optimisation against wear and builip edges

Achieving a long tool life is heavily dependent on material and the depth of hatelbs
as on factors such as the cutting speed, feed rate or quality of the cutting edge. To
achieve maximum tool life the wear of the cutting edge must be kept to as little as
possible. In order to minimise the wear on the interchangeable HT 800 indegts t
cutting edge is provided with a special miggeometry. It optimises the cutting
characteristics and prevents chipping of the cutting edge.

It remains clamped: Simple interchange on the machine

HT 800 interchangeable inserts can be interchanged emrthchine. The holder remains
clamped.The tool removal, resetting and replacement is unnecessare

consequence is increased process reliability and reducedpséimes. Machine down
time is drastically reduced.

Universal pilot drilling and counteiigking

In order to guarantee a highly accurate hole with minimum path deviation even with
large drilling depths it is generally necesstargreatea centering or pilot hole. For this
there is a specific interchangeable insert as well as a holder fomglatailable for the

HT 800. Diameter tolerance and point angle of the pilot insert are specially adapted for
the piloting operation. Thanks to its geometry it is universally applicable and can
therefore be used in every material for pilot drilling to nraise the rigidity and

accuracy. It can also be combined with any holder of the HT 800 programme. In
addition, the pilot holder enables the chamfering of the hole during the pilot drilling
operation via the installed countersink insert.

Special solutiongor special requirements

As well as the standard range, Guhring provides a wide range of variants as special
solutions. In addition to HT 800 stepped tools or alternative coatings, special geometries
or different web thinning is conceivable.

14
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Guhring TooManagement Software uncovers hidden costs

GTMS: BUILIN INTELLIGENCE

T

|

il

(

DdzZKNAYy3IQ& ¢22f RA&ALISyaAay3d ae

lff DAzZKNAy3IQa (22f RAaALISyaiyeAdyaeadSya I+ NB
Guhring Tool Management Software (GTMS). dicdments all relevant movement

data of stock levels, triggers ordeequirements and enables evaluations to various
criteria.

o2yl

The comprehensive and detailed reporting provides users the maximum possible
transparency regarding tool stock levels and tamigsumption and also enables a

precise cost allocation. Interfaces enable the linking to various goods management
systems as well as the online connection to respective suppliers via automated ordering
procedures. The GTMS allows the simple, quick andivewperation via the

integrated touchscreen or an external reading device.

Optimisation thanks to a comprehensive analysis of the tool stock level

DdzKNAY3IQa ¢22f alyl3ISYSyd {2FdgF NS oD¢a{0 Syl of
tool data. The anasis of the tool stock level is the perfect basis to optimise production.

The GTMS is of modular design and can be individually adapted to customer
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requirements. The modules can be put together according to requirements. The Guhring
Tool Management Softwareelps to make production and tool relevant processes
transparent and improve production as well as also saving costs based on the results.

Core of the GTMS: The article database

The core of the GTMS is theoductdatabase. The user can register by user
identification, by barcode or RFID chip. The article data collected in the database forms
the corner stone for analysis and evaluation possibilities and have numerous
advantages, as for example:

documentation of tool related processes

accurate consumptioanalyses of various criteria, as for example, tool consumption per
component, per machine or per manufacturing area

supplier evaluation

management and monitoring of measuring instruments

management of drawings

deadline monitoring

Finding and analysing @ak spots in the manufacturing process

There are weak spots hidden in every manufacturing process such as, for example,

sudden increase in tool wear, incorrect tool withdrawals, machine stoppages,

miscalculation of tool life or supplier problems.

Inaddit 2y (G2 G(KS SEOStfSyd G22t 2N 43201 YIylF3asSys,
Software modules provide the possibility to quickly find and evaluate these hidden weak

spots, to identify bottle necks in the production and to increase productivity through

specificcounter measures.

1¢€
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MACHINE DOWN-TIME
MANAGEMENT MODULE
HNE

ORDER RECORDING
MODULE
~ PLANNING FROM A-Z

MEASURING EQUIPMENT
MANAGEMENT
= KNOWING WHAT'S GOING ON

WEAR RECORDING
MODULE
\CE

THE ARTICLE DATA BASE -Toc
- THE CORE OF GTMS '

THE WAREHOUSE MODULE
WITH RE-GRIND MANAGEMENT

— ALL DATA AT HAND =" |

PARTS LIST
MANAGEMENT
MODULE

GTMS modules Graphic: Guhring

Through the recording oivear the customer can see the parameters of their tools at a
glance and evaluate the efficiency.

With the moduleorder recordingthen the operatingsteps can be storedrurthermore,
specific nom./act. cost comparisons are possible.

With stock list managementhe user can plan his tool requirement, prevent incorrect
withdrawals and identify the connection between the products in stockglaace
Thestorage module withre-grind managemeninakes it possible to setp a specific
storage location for every individual to@valuate stock movements, analyse and
therefore, for example, save a lot of time for inventories.

With metrollogy managemenit is possible to plan tdccalibration and inspection
cycles and manage measuring protocols with traceability.

The modulemachine downtime management makeaspossible b record the cause and
define therespective solutions for a machine stoppage.
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Roughing tool from Guhring féine innovative production of aluminium engines

COATING INSTEAD OF LINER

i

Enormous tool life: Up to 5,000 holes achieved by roughing insert Photo: Guhring

When automotive manufacturers thermally coat the aluminium surface of liners
instead of fitting conventional cast iron liners they create a cylinder bore surface that
enables engines to be designed weighing less and offering more efficig@aring

has developed a roughing tool for this procedure with which the coating has optimal
adhesion and thenanufacture of these engine components is achieved with increased
costefficiency.

Ever lighter and more powerful engines with ever lower fuel consumption and improved

CO2emissiong; the future ofthe automotive industry is focused on ligiveight

constuction and downsizing. In this areaaancern engineers seek their salvation in

new engine designs. In recent years downsizing has become established as a successful

antidote to the increasing fuel consumption costs. Following the motto "less is more"

engneers reduce the cubic capacity of diesel getrol engines and the number of

cylinders by using turbocharging. A further option is to focus on weight reduction. The

engine is completely RS & A I3y SR® 2 KSNB LINBGZA2dzat e GKA& | LILIX A
0S NBLJX I OSR o6& |yeiKAy3d o6dzi Y2NB OdzwoA O OF LI OA G ¢
exercise modesty and develop innovative technologies driving thewgight

construction forward.

1€
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Guhring driving innovation: The roughing process

This is what Guhring &snovation driver has focused on and enables automotive

manufacturers and suppliers to design their engines lighter and more efficient.

Conventional cast iron liners are replaced by coatgihder bore surfaceB D dzK NRA y 3 Q a

roughing tool ensures anoptim@2 G Ay 3 | RKSaA2yd ¢KS adaNrG§S3e a/
fAYSNE NBadzZ Ga Ay O2yaAiARSNIoftS gSAIKAI FyR SySNI
coating is more wearesistant and reduces the friction, consequently the engine runs

more economically and has lower essions Furthermore, this process is more cost

efficient than conventional cast iron liners in engines. In order to reduce costs further,

automotive manufacturers demand a thermal coating of minimum thickness with

exceptional coating adhesion. Pngachinirg with the roughing tool meets this

requirement.

Optimal coating adhesion thanks to customer orientated design

Optimal surface roughnes$he patented dove tail geometry from Guhring

Guhring has developed a PCD tool for roughingciiimder bore stfaces prior to

O2FdAy3 6AGK LI GSYGdSR R2¢gS GF At 3IS2YSGNE® Ddzf
with the customer in series production and guarantees an optimal surface roughness for

the subsequent thermal coating process.



