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e Steel alloys

e Bearing steels

e Hot and cold work tool steels

e High speed steels Ul\ C g \

e Die Steels

e Case hardened steels

 Waspoloy, Stellite and other aerospace alloys
e Nitrited irons and hard chrome coatings
 Heat treatable powered metallurgy

e Unique hard materials and aircraft types that fall within the
hardness range / I

u\f\/
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Turn milling

Turn milling of casings takes advantage of the component only needing
to rotate very slowly while the milling cutter can work at maximum
cutting speed. The turn milling process has enabled the efficient
manufacturing of many components which would otherwise have been
difficult to make and needed a number of different machining
operations, in different set-ups, in different machines. The process
excels when components have unsyminetricai forms and with surfaces
less than 360 degrees round the part surface because of flats, cavities
and obstacles.

Although this is the main advantage, other turn-mill advantages include
iImproving chip control, lowering cutting forces, higher capability for
demanding workpiece materials and coping better with interrupted cuts.
Both machinery, programming and cutting tools have undergone
development to make turn milling a very viable and advantageous
process.
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CoroMill® 345

Many of today’s standard CoroMill cutters — such as the CoroMill 345 — are ideal
for turn milling and can be equipped with dedicated wiper inserts. There are
tools suitable for optimizing the different configurations that keep arising as
suitable for turn milling.

Sandvik Coromant has developed tools and methods to take proper control of
the process parameters and thereby lift turn milling to broader use, to new
levels of efficiency and to achieve better quality results. Process development
and application have provided a full understanding of how the various
parameters affect performance and results, providing a key to this interesting
potential in manufacturing.

Turn milling rarely requires dedicated tools for roughing operations. But for
optimizing finishing operations, dedicated, standard wiper indexable inserts for
the CoroMill 345 should be used. A straight wiper cutting edge, as opposed to
the conventional cambered one for general milling, is needed to smooth the
slight surface form deviations. Round insert cutters like the CoroMill 200/300
offer the best productivity when surface flatness is not paramount, such as when
roughing casings.
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Application technology is needed because factors such as the
positioning of the milling cutter in relation to the workpiece is critical as
regards radial form accuracy, pressure on workpiece and security as
well as productivity of the operation.

Material: Nodular cast iron

Height ~ 3 meters

Diameter ~2.5 meters

Width of the grooves From ~70-160mm
Link of Sandvick descriptions:

http://www.sandvik.coromant.com/en-
us/industrysolutions/condensing_power/gas_turbines/pages/turbine-
housing.aspx#turn-milling

http://www.sandvik.coromant.com/en-
us/industrysolutions/condensing_power/gas_turbines/Pages/Turbine-
housing.aspx
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A prototype RMT has been developed by Abele et al.,
whose concept of a multi technology based reconfigurable
machine tool (METEOR) integrates different machining

technologies in one machine workspace [3]. Based on a
platform, the RMT with his modules can be configured by
means of a construction kit. The modules consist of
submodules and are also reconfigurable [120]. Fig. 3.2
shows the modular construction kit and possible workspace
configurations.
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Varnants of ultrasonic vibration assistance in tuming L
(a) vibration in the radial direction; (b) vibration in the cutting
direction; (c) vibration in the feed direction
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Laser cladding
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Case study: High Volume
Aluminum Transmission Case
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CRITICAL TEMPERATURE ( lj/\-/-/_,—p
- Adhesion (Thermal mechanical)
Reduced with work material thre
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CUTTING TEMPERATURE / SPEED ———*
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Adhesion Abrasion Tribochemical Surface damage
reaction
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Laser beam
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material
Melt pool

Fusion zone

Shield gas

Workpiece 3D representation of the laser
cladding process
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Inconel alloys

Inconel refers to a family of austenitic nickel-chromium-based super
alloys

- Inconel alloys are oxidation and corrosion resistant
materials well suited for service in extreme
environments. When heated, Inconel forms a thick and
stable oxide layer protecting the surface from further

attack
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Inconel alloys

Element (% by mass)

inconel Hickel | Chromium| Iron |Molybdenum | Niobium | Cobalt | Manganese | Copper [Aluminium | Titanium | Silicon | Carbon | Sulfur | Phosphorus | Boron
600™ (720 14.0-17.0  |6.0-10.0 1.0 0.5 05 |045 |05

617" |442550(20.0-240 |3.0 2.0-10.0 10.0-15.0| 0.5 0.5 0.8-1.5 0.5 0.5 015 0.M5 (0.5 0.008
g25 ™ |=anq 200-23.0 (5.0 2.0-10.0 3.15-4.15(1.0 0.5 0.4 0.4 0.5 0.1 0.5 (0.0M5

718"  |50.0-55.0|17.0-21.0 |balance [2.3-3.3 47555 [1.0 0.35 02-0.8 |0851.15 (0.3 0.35 0.03 0.5 (0.015 0.005

Inconel is a difficult metal to shape and machine using traditional techniques due to
rapid work hardening .
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Ultrasonic assisted machining

Tool wear

ultrasonic vibration assisted cutting has a longer tool life ( 250 and 160
times longer at 50, 100 rpm, respectively)

~ | Vertical slide

Concentrator

LD

] -

Tool holder with
a cutting tip
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