


DIE ECONOMY

The drive for improved tooling economy has
resulted in the development of “premium
quality” die steel.

As the tooling cost is in the order of 10-

20 per cent of the total cost of the finished
aluminium die cast product, the validity of
paying for premium die steel quality resulting
in increased tool life is obvious.

The most decisive factors that govern tool
life are the die material, its heat treatment
and the die casting process control. The ma-
terial in a die casting die accounts for 5-15
per cent of the die cost while the heat treat-
ment cost is about 5-10 per cent. The picture
below — The Cost Iceberg — shows the steel
cost in relation to total tooling costs.

In order to assure a good steel quality a
number of material specifications for die
material have been developed during the last
20 years. Most of these contain requirements
on chemical analysis, microcleanliness, mi-
crostructure, banding, grain size, hardness,
mechanical properties and internal sound-
ness (quality level).

One of the most advanced specifications
for steel acceptance criteria and heat tre-
atment at present is the Special Quality Die
Steel & Heat Treatment Acceptance Criteria
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for Die Casting Dies #207-2011 released by
the North American Die Casting Association
(NADCA).

Further improvement of tooling economy
must involve specifications on the heat treat-
ment of the die. This should be optimized to
avoid any excessive dimensional changes or
distortion but to produce the optimal combi-
nation of hardness and toughness. The most
critical factors are the hardening tempera-
ture and the cooling rate during quenching.
Precautions like proper pre-heating of the die
as well as stress tempering will give a better
die economy.

Surface treatments are methods to protect
the die surface from corrosion/erosion and
thermal fatigue.

New welding techniques have opened areas
for maintenance and repair welding, both
important ways to increase the die life.

Everyone involved in the chain - steel pro-
ducer, die manufacturer, heat treater and

die caster — knows that there can be large
variations in quality level at every step of this
process.

Optimum results can only be achieved by
demanding and paying for premium quality
all along the line.

RODUCTION AND
MAINTENANCE COST

welding

heat treatmen;

repairs

adjustment

delivery delays

etC_, etC_ £h

preheating

TOTAL

“The Cost Iceberg”
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PRODUCT PROGRAMME FOR DIE CASTING

GENERAL DESCRIPTION

UDDEHOLM
TOOL STEEL

DIEVAR

A premium Cr-Mo-V-alloyed hot work die steel with good high tempera-
ture strength and excellent hardenability, toughness and ductility. Suitable
for medium to big dies in aluminium die casting. It meets the require-
ments of NADCA #207-2011.

UNIMAX

A premium Cr-Mo-V alloyed steel with a good toughness and ductility up
to a hardness of 58 HRC.

ORVAR SUPREME/
ORVAR SUPERIOR

Premium Cr-Mo-V-alloyed hot work die steel (H13) with good resistance
to thermal fatigue. The steel are produced by a special melting and refin-
ing technique. They meet the requirements of NADCA #207-2011.

VIDAR SUPERIOR

A premium Cr-Mo-V alloyed hot work die steel (H11 modified) with good
resistance to cracking. It meets the requirements of NADCA #207-2011.

QRO 90 SUPREME

A premium hot work die steel with high hot yield strength and good tem-
per resistance. Especially suited for die casting of copper, brass and for
small inserts and cores in aluminium die casting.

QRO 90 HT

A prehardened QRO 90 Supreme material, supplied at 37-41 HRC
and suitable for core pins.

IMPAX SUPREME

A prehardened Ni-Cr-Mo-steel supplied at 310 HB suitable for die casting
of zinc, lead and tin. Also used as a holder material and prototype dies.

UDDEHOLM
HOLDER STEEL

HOLDAX
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A prehardened steel with very good machinability supplied at ~310 HB
for clamping and holding plates.
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CHEMICAL COMPOSITION

SUPPLIED
UDDEHOLM ANALYSIS % HARDNESS
TOOL STEEL AISI C Si Mn Cr Mo V Others Brinell
DIEVAR - 035 02 05 50 2.3 06 - ~160
UNIMAX - 050 02 05 50 23 05 - ~185
ORVAR SUPREME H13 039 10 04 52 1.4 09 - ~180
(1.2344)
ORVAR SUPERIOR H13 039 10 04 52 1.4 09 - ~180
(1.2344)
VoY R WI=1lela8 H11 modified | 0.36 0.3 0.3 50 13 05 - ~180
(1.2340)
QRO 90 SUPREME - 038 03 08 26 2.3 09 | Micro-
alloyed ~180
IYINENEY N P20 modified | 037 03 1.4 20 02 - Ni 1.0 ~310
1.2738
UDDEHOLM
HOLDER STEEL
HOLDAX 4140 modified 0.40 0.4 15 19 02 - | s0.07 ~310
1.2312
QUALTIY COMPARISON
UDDEHOLM TEMPER HOT YIELD HARDENA-
TOOL STEEL RESISTANCE STRENGTH  DUCTILITY TOUGHNESS  BILITY
DIEVAR [ [ [ [ ] [ ]
UNIMAX [ [ [ ] [ [
ORVAR suPREME e [ [ ] [ [
ORVAR SUPERIOR e [ [ ] [ ] [
VIDAR SUPERIOR I [ ] [ ] ] [
QRO90SUPREMERL | [ [ ] [ | [ |

Qualitative comparison of critical die steel properties.
All steel tested at 44-46 HRC except for Uddeholm Unimax where 54-56 HRC is used.

UDDEHOLM HEAT GROSS
TOOL STEEL CHECKING CRACKING EROSION INDENTATION

DIEVAR [ [ [
UNIMAX [ [ [
ORVAR SUPREME L ] I [ ]
[ ] [ | [
[ [ ] [
[ | [ [ ]

ORVAR SUPERIOR il
VIDAR SUPERIOR i
QRO 90 SUPREMEL |

Qualitative comparison of resistance to different die failures (the longer the bar, the better).
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STEEL AND HARDNESS RECOMMENDATIONS

DIE PART

CLAMPING PLATES
HOLDER PLATES

DIE INSERTS

FIXED INSERTS
CORES

SPRUE PARTS

NOZZLES

EJECTOR PINS

PLUNGER
SHOT SLEEVES

TIN/LEAD/ZINC ALUMINIUM/MAGNESIUM | COPPER, BRASS
HOLDAX HOLDAX HOLDAX
(prehardened) ~310 HB | (prehardened) ~310 HB (prehardened) ~310 HB
IMPAX SUPREME IMPAX SUPREME IMPAX SUPREME
(prehardened) ~310 HB | (prehardened) ~310 HB (prehardened) ~310 HB
IMPAX SUPREME DIEVAR QRO 90 SUPREME
~310 HB 44-50 HRC 40-46 HRC
ORVAR SUPREME ORVAR SUPREME ORVAR SUPREME
ORVAR SUPERIOR ORVAR SUPERIOR ORVAR SUPERIOR
46-52 HRC VIDAR SUPERIOR 40-46 HRC
UNIMAX 42-48 HRC
52-56 HRC UNIMAX**
ORVAR SUPREME DIEVAR QRO 90 SUPREME
ORVAR SUPERIOR 46-50 HRC 40-46 HRC
46-52 HRC ORVAR SUPREME

ORVAR SUPERIOR

VIDAR SUPERIOR

44-48 HRC

QRO 90 SUPREME

42-48 HRC
ORVAR SUPREME QRO 90 SUPREME* QRO 90 SUPREME
46-52 HRC 44-48 HRC 42-46 HRC

QRO 90 HT* QRO 90 HT
ORVAR SUPREME ORVAR SUPREME QRO 90 SUPREME
48-52 HRC ORVAR SUPERIOR 42-46 HRC

46-48 HRC

QRO 90 SUPREME

44-46 HRC
STAVAX ESR ORVAR SUPREME QRO 90 SUPREME
40-44 HRC ORVAR SUPERIOR 40-44 HRC
ORVAR SUPREME 42-48 HRC ORVAR SUPREME
35-44 HRC QRO 90 SUPREME ORVAR SUPERIOR

42-46 HRC 42-48 HRC
QRO 90 SUPREME QRO 90 SUPREME QRO 90 SUPREME
ORVAR SUPREME ORVAR SUPREME ORVAR SUPREME
46-50 HRC (nitrided) 46-50 HRC (nitrided) 46-50 HRC (nitrided)
ORVAR SUPREME ORVAR SUPREME QRO 90 SUPREME
42-46 HRC (nitrided) ORVAR SUPERIOR 42-46 HRC (nitrided)

42-48 HRC (nitrided) ORVAR SUPREME

QRO 90 SUPREME ORVAR SUPERIOR

* Surface treatment is recommended
** For small Mg die inserts where a good erosion resistance is needed.
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42-48 HRC (nitrided)

42-46 HRC (nitrided)
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1 Clamping plates

2 Holder plates

3 Dieinserts

4 Fixed inserts

5 Cores

6 Sprue bushing (nozzles)
7 Sprue pin (Spreader)

8 Ejector pins
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Manufacturing solutions for generations to come

SHAPING THE WORLD®

We are shaping the world together with the global manufacturing
industry. Uddeholm manufactures steel that shapes products used
in our every day life. We do it sustainably, fair to people and the
environment. Enabling us to continue shaping the world
— today and for generations to come.

(Y vooEHOLM

a voestalpine company



