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Density comparison of heavy matals

PLANSEE DENSIMET? and INERMET® composite materials
are heavy metals with a high tungsten content (>90%) and a
NiFe or NiCu binder phase.

Particular material properties
- high density of 17.0 to 18.8g/cm?®
(similar to pure tungsten)
- hetter machinability compared o pure tungsten
- inexpensive manufacture of complex products
and components
- high Young's modulus and very good
mechanical properties
- high absorption capacity for X-rays and gamma rays
- harmless to the health and environment

DENSIMET?® alloys are also characterised by their excellent
strength and ductility, while another clear advantage of INER-
MET? alloys lies in their non-magnetic characteristics,

Density comparison of heavy metals

Heavy metals for technical applications are generally defined

as materials with a density higher than that of stesl (8g/cm®).
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Manufacture of DENSIMET
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and INERMET® Products

PLANSEE DENSIMET? and INERMET?® products are manuf-
actured using powder mataliurgy. All stages of production,
from the powder to the finished product, comply with the
PLANSEE quality standards, thus exceeding the 1SO 9001
reguirements.

In order to manufacture DENSIMET® and INERMET®, mix-
tures of powdered metals are pressed and liguid-phass sin-
tered to obtain a 100-percant dense and sclid material. The
sintered product can be supplied as z sermi-finished product,
near-net-shape product or finished preduct. Upon customer's
requast, our DENSIMET? and INERMET? components can be
adapted by shaping and hesat-treatment technigues to mest
specific application requirements.

PLANSEE DENSIMET® and INERMET® materials comply with
the AMS-T-21014 and ASTM-B-777-99 (MIL-T-21014) speci-
fications.
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Product Range and Material Properties
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DENSIMET® 170 D170 90.5 Ni, Fe 17.0 1
DENSIMET® 176 / W D176 / DW 92.5 Ni,Fe 17.6 2
DENSIMET® 180 D180 95 Ni, Fe 18.0 3
DENSIMET® 185 D185 97 Ni, Fe 18.5 4
DENSIMET® 188 D188 98.5 Ni, Fe 18.8 w2 -
DENSIMET® D2M D2M 90 Ni, Mo, Fe 17.2 -
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INERMET® 170 IT170 90.2 Ni, Cu 17.0 1
INERMET® 176 IT176 92.5 Ni, Cu 17.6 2
INERMET® 180 1IT180 95 Ni, Cu 18.0 3
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Saoma mechanical properties of tungsten-based heavy alloys depend on the pre-treatment of the siarting materials, on the manufacturing condiitions and on the dimensions of the
shaped parts.



Leksall Gamma Knife PERFEXION® neurosurgery using
a DENSIMET® collimator, Photo: Elekta
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Collimator device for radiotherapy

Shieldings for linear accelerators

With a density in the range of 17 up to almost 19 g/cm® and a
high X-ray and gamma ray absorption capacity, DENSIMET®
is the ideal material for collimators and shielding componen-

ts in radiotherapy.

In comparison to other materials DENSIMET® tungsten alloys
have exceptional stability and freedom from distortion.

The good machinability of DENSIMET® allows the production
of complex geometries according to customer drawings.

Collimators

DENSIMET?® collimators are channels for filtering radiation,
which concentrate the beam directly onto the treatment site
and protect the surrounding healthy tissue.

Shielding components for linear accelerators
Shielding components are built into linear accelerators to en-
sure the protection of the surrounding area right up to the
end collimator.
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Helicopter blades are balanced by DENSIMET? and

INERMET?® compenents, Pheto: Eurocopter
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Aerospace Industry
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Balacing weights for navigational instruments

Application of DENSIMET” in avionic sytems,

Phota: EXM Company H. Beranger

Balancing weignts
Thanks to their high densities, DENSIMET® and INERMET®
are particularly suitable for balancing rotating systems such

as in:

- propellers or helicopter blades
- rudders

- avionics

- radsr systems

- targsting pods

Because of its non-magnetic properties INERMET? is espe-
cially used in avionic systems.

Thanks to 2 blend of innovation, process monitoring and strict
quality inspections our products mest the most demanding
of requirements. PLANSEE balancing weights are classified
as FSP (Flight Safety Parts) requiring approved and consis-
tent production processes which fulfil the highest standards
in terms of traceability and repeatability.
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VW Touareg V10-TDI, Photo: Volkswagen AG
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D130 counterweights for high-performance engines

DENSIMET® and INERMET® components are applied for
high-perfermance combustion engines requiring high mass
at low volume. PLANSEE quality products meet the require-
ments of engines in Formula 1 vehicles as well as of premi-
um SUVs, heavy goods vehicles and large diesel engines.

Crankshaft balance weights

One of the main requirements in engine development is
to achieve the most compact and space-saving design
possible. PLANSEE components made of DENSIMET®
and INERMET®, with a density of up to nearly 19g/cm3, are
especially well-suited for use in crankshaft and flywhael

balance weights.

Absorbers and dampers

Because of thair high density values, high Young's modu-
lus and outstanding mechanical properties, DENSIMET?
and INERMET? tungsten alloys are particularly well suited
for manufacturing damper and absorbar components in the
drivetrain.



DENSIMET® for use in
oscillating weights
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More Industries
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Optimised centre of gravity with DENSIMETY weights

5 and Applications

DENSIMET? and INERMET® are high-strength alioys with
high density and good machining properties, making them
the ideal solution to improve your products and performance.
DENSIMET® and INERMET?® ingerts increase the mass forces,
thus improving the efficiency of precision devices.

Watch industry

Its non-magnetic properties, combined with its non-porous
characteristics and precise machinability, are reasons why
INERMET® is chosen by leading watchmakers for use as
oscillating weights.

Optical Industry

Complex-shaped DENSIMET® other INERMET? weights are
used for balancing microscopes and optical precision ins-
truments.

Sports equipment

PLANSEE DENSIMET® and INERMET® materials are used
as a lead substitute for sports equipment in order to protect
health and environment.
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Precision Tools

Deep boring operations require the use of high-precision
tools with long, low-vibration tool holdars. Thanks to its
high density, its high Young's modulus and its excellent me-
chanical properties, DENSIMET® is both solid and vibration
absorbent, making it the ideal material for tool holders and
high-speed spindles.

DENSIMET®* W —)LmILE—
DENSIMET? boring bars used for machining
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Equipment for the foundation engineering industry
In construction engineering vibratory hammers are used for
pile driving. At the heart of every vibratory hammer is a trans-
mission unit with rotating eccentric weights, which convert
the vibration energy into sinusoidal vertical forces. For deep
soil compaction out-of-balance DENSIMET® weights are used
to increase the vibratory forces.

industrial radiation technology

Thanks to their high absotption capacity for X and gamma
rays, shieldings made from DENSIMET® are indispensable
components applied in industrial radiation technology.

Parts made of high-density tungsten composite materials are
applied in particular to produce transport containers for radi-

oactive isotopes and as shielding for linear accelerators.
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Machining of DENSIME

FIH— [ Tools

HBEL Y —b

H216 T/H10T/TSM 20/ AMZ
Indexable inserts

H218T/H 10T /AMZ

DI [m/4y] / Cutting speed [m/min]
3%4) [mm] / Feed [mm]

PMiA# [mm)/ Cutting depth [mm]

A8 [ Coolant

54 Eﬁﬁ%ﬂﬂl/ |"J!I‘.H‘-~::\m_- e

74 ZMI / Milling

® and INERMET®

CERATIZIT Maxilock N

Code -23P /-25P / -25Q / -27 / -42
EMIFH 12 [/ positive cutting geometry
\ $5FI A TS / sharp cutting edges
|

60 - 140

10.05-03

<6

L IvYa B/ Emulsion

TEFHA L CIRIEISEDCERATIZITRAS 1 K IL 4 — AT LMaximil&Helimaxk ZER T &0
Use CERATIZIT milling tool systems Maximil and Helimax with positive cutting edges of the following geometry:

F¢A / Rake angle
HiA¥E A / Front clearance
#BES L — K / Hard metal grade

ILR IR KI0 A-Fr> 8L/
End mills micrograin K10 uncoated
IIEE [m/4] / Cutting speed [m/min]
3% [mm] / Feed/Tooth [mm]

A / Coolant

#BEJL—F / Hard metal grade

FUILE / Drilling diameter

UL/ Drill

PNIiEE [m/43] / Cutting speed [m/min]

K1JL{Z / Drilling diameter

KL/ Drill

INTIEE [m/4y] / Cutting speed [m/min]
FEZ]AA - — b / Indexable inserts

INIiEE [m/4y] / Cutting speed [m/min]
¥4 [mm]/ Feed [mmj

/A0 / Coolant

—JL [ Tools

A# [ Conlant

[4+10° - 425°

[0 aw15e
'H216 T/H10T
' DIN 2535

1 70- 150
10.03-0.15
RS / Dry

KU / Driling
'H 10T (CERATIZIT)
<18 mm
| HSSE /ISR Y 12 b KU / MSS or hard metal twist drill
HM: > 30 / HSS: 8 - 15
=18 mm
23— hER—=)FUIL / Short hole drill
HM: 30 - 60
| WCGT Sorte U 17 T/ XOMT SR226
30 - 60

1 0.03-0.1

- Iwbi g A Emulsion

49E2 9T/ Tapping 7
Z L= bEf2 7 / VA nitrided taps with straight flutes and
 BI3%54H 1400 N/mm?/ a tensile strength of 1400 N/mm?

: Fl3d / Cutting oil



