


General

Uddeholm Vidar Superior is a chromium-

molybdenum-vanadium alloyed hot work tool

steel which is characterized by:

* High level of resistance to thermal shock and
thermal fatigue

* Good high-temperature strength

* Excellent toughness and ductility in all
directions

* Excellent through-hardening properties

* Good dimensional stability during hardening

Typical C Si Mn | Cr | Mo \
analysis % 036 03 | 03| 50| 13| 05
Standard X36 CrMoV5 (CNOMO)
specification X36 CrMoV5-1, W.-Nr. 1.2340

~AISI H11,~B H11,~W.-Nr.1.2343,

~AFNOR Z38 CDV 5,

~UNI X37 CrMoV 51 KU,

~UNE X37 CrMoV 5
Delivery
condition Soft annealed to approx.180 HB
Colour code Red/orange with a white line across

Improved tooling performance

The name “Superior” implies that by special
processing techniques and close process
control, the steel attains high purity and a very
fine structure. Uddeholm Vidar Superior
shows significant improvements in impact
toughness compared to material of the H11
(W.-Nr. 1.2343) type.

The improved impact toughness is parti-
cularly valuable for tooling subjected to high
mechanical and thermal stresses, e.g. die casting
dies and forging tools. In practical terms, tools
may be used at somewhat higher working
hardness (2 HRC) without loss of toughness.
Since increased service hardness limits the
formation of thermal fatigue cracks, improved
tool performance can be expected.

Applications
Tools for die casting
Aluminium-,

Tin, lead, Magnesium
Part zinc alloys, HRC alloys, HRC
Dies 46-50 42-48
Fixed inserts, cores 48-52 46-50
Sprue parts (ORVAR) (ORVAR)
Nozzles (ORVAR) (ORVAR)
Ejector pins (nitrided) (ORVAR) (ORVAR)
Plunger, shot-sleeve
(normally nitrided) (ORVAR) (ORVAR)
Austenitizing
temperature 980-1000°C (1795-1830°F)

Tools for hot forging

Austenitizing

Material temperature (approx.) HRC
Aluminium,
magnesium 980-1000°C (1795-1830°F) 44-52

Copper alloys | 980-1000°C (1795-1830°F) 44-52
Steel 980-1000°C (1795-1830°F) 40-50

Moulds for plastics

Austenitizing
Part temperature (approx.) HRC

Injection moulds
Compression/
transfer moulds | 980-1000°C (1795-1830°F) 46-52

Properties
Physical data

All specimens are taken from the centre of a
1000 x 200 mm (39,4" x 7,88") bar. Unless
otherwise is indicated all specimens were
hardened from 1000°C (1832°F), quenched in
a vacuum furnace and tempered 2 + 2h at
600°C (1110°F) to 45 =1 HRC.

Temperature | 20°C 200°C 400°C 600°C
(68°F) (392°F) (750°F) | (1010°F)
Density,
kg/m? 7 800 7750 7700 7 600
Ibs/in’ 0.282 0.280 0.278 0.275
Modulus
of elasticity
MPa 210 000 | 200 000 | 180 000 | 140 000
psi 30.5 x 10°) 29.1 x 10° | 26.1 x 10°| 20.3 x 10¢
Coefficient
of thermal
expansion
per °C
from 20°C - 11.6 x 10124 x 10| 13.2 x 10°¢
per °F
from 68°F - 64x10° | 6.9x10¢| 73 x10*
Thermal
conductivity
Wim °C - 30 30 31
Btu in/
(fh°F) - 211 211 218




Mechanical properties

Approximate tensile strength at room tem-
perature.

Hardness 45 HRC 46.5 HRC 48.5 HRC
Tensile
strength
Rm 1450 MPa 1580 MPa 1680 MPa
210 000 psi | 229 000 psi | 244 000 psi
Yield strength
RPO,Z 1240 MPa 1340 MPa 1410 MPa
180 000 psi | 194 000 psi | 204 000 psi
Elongation
As 13% 13% 12%
Reduction
in area
zZ 65% 65% 64%
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Testing temperature
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EFFECT OF TESTING TEMPERATURES
ON IMPACT ENERGY

Charpy V specimens, short transverse
direction.
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Heat treatment

Soft annealing

Protect the steel and heat through to 850°C
(1562°F). Then cool in furnace at 10°C (20°F)
per hour to 650°C (1202°F), then freely in air.

Stress relieving

After rough machining the tool should be
heated through to 650°C (1202°F), holding
time 2 hours. Cool slowly to 500°C (932°F),
then freely in air.

Hardening

Preheating temperature: 600—900°C (1112—
1652°F). Minimum two preheating steps at
600-650°C (1112-1202°F) and 820-850°C
(1508—-1562°F). When three preheats are used
the second is carried out at 820°C (1508°F)
and the third at 900°C (1652°F).

Austenitizing temperature: 980—1000°C (1796—
1832°F).

Soaking time: 30—45 minutes.

Soaking time = time at austenitizing tempera-
ture after the tool is fully heated through.

Protect the tool against decarburization and
oxidation during austenitizing.



Quenching media

* High speed gas/circulating atmosphere.

* Vacuum (high speed gas with sufficient
positive pressure). An interrupted quench at
350-450°C (662—-842°F) is recommended
where distortion control and quench crack-
ing are a concern.

* Martempering bath (salt or fluidized bed) at
500-550°C (932-1022°F) or 180-220°C
(356—428°F).

* Warm oil, approx. 80°C (176°F).

Note 1: Temper the tool as soon as its tem-
perature reaches 50-70°C (122—158°F).

Note 2: In order to obtain the optimum
properties for the tool, the cooling rate should
be fast, but not at a level that gives excessive
distortion or cracks.
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Austenitizing temperature 1000°C (1832°F). Holding time 30 minutes.
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ASSAB A

UDDEHOLM is the world’s leading supplier of tooling materials. This

is a position we have reached by improving our customers’ everyday
business. Long tradition combined with research and product develop-
ment equips Uddeholm to solve any tooling problem that may arise.

It is a challenging process, but the goal is clear — to be your number one

partner and tool steel provider.

Our presence on every continent guarantees you the same high quality
wherever you are. ASSAB is our exclusive sales channel, representing
Uddeholm in various parts of the world. Together we secure our
position as the world’s leading supplier of

tooling materials. We act worldwide, so there is always an Uddeholm
or ASSAB representative close at hand to give local advice and support.
For us it is all a matter of trust — in long-term partnerships as well as in

developing new products. Trust is something you earn, every day.

For more information, please visit www.uddeholm.com, www.assab.com

or your local website.
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