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The high-strength, high-
performance steel

The renowned hard and 
tough steel for 

aggressive
environments

Safety for automotive
The premium

engineering and tool
steel

Hardest steel for 
maximum protection

For harsh weather and 
greener living

SSAB
DOMEX / BORON 

FORM / WEATHERING
LASER® PLUS 

Optimized
families
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Commercial heat treatment company

”our energy costs only for running the operation

increased 40 % in 6 months”



RISK OF HEAT TREATMENT





Toolox® 44 
(TS 46)

Ø21 – 405 mm

Toolox® 33/SM100  - 300 HB 
Toolox® 44/SM140  - 45 HRc
(TS 46) 

6 – 170 mm 

PLATES & BARS



TOOLOX FORGED BLOCKS   - Up to 320 mm thickness
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►High Pressure Die Casting (Aluminium, Zink, Brass)

►Hot Forging

►Extrusion

Hot Work Applications

►Heat Checking Resistance

►Hot Wear Resistance

►Toughness

What We Need?



Toolox® 33
300 HB

Toolox® 44
45 HRc

Nitriding • PVD • Laser hardening • Induction hardening

+

TS46



Ordinary
tool steel

Bearing
steel

ESR 
remelted Toolox
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Standard ingot cast steel

Clean ingot cast steel Veryhigh cleanliness tool steel

SSAB cleanliness vs Tool & Engineering steel



Yield properties
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TOOLOX 44 

H13 
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TOOLOX 44 maintains a high yield strength even after extensive temperature testing

Yield properties
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Superior H13 (11 J) 

TOOLOX 44 (18 J) 

NADCA #207-2006 

Impact toughness requirements on H13 in aluminium die-casting 

Toughness
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W.Nr 1.2344 ESR [1]

TOOLOX 44



Thermal conductivity

Higher mould thermal conductivity will shorten the cooling time.

The analysis shows that a reduction in cycle time due to the increased thermal conductivity of TOOLOX 
44 gives 3-5 % shorter cooling time when compared to W.Nr 1.2344 (Q&T to 45 HRC)



Grade Hardening method Temp. (C°) Soaking time (hrs) Surface hardness (HV1) Hardening depth (mm)

Toolox® 33

Nitro-carburizing in salt bath 580 1.75 790 0.18

Nitro-carburizing in salt bath 580 1.5 800 0.19

Gas Nitro-carburizing 580 4 780 0.27

Gas nitriding 520 12 760 0.23

Gas nitriding 520 30 720 0.64

Plasma nitriding 540 8 780 0.55

Plasma nitriding 540 12 800 0.44

Plasma nitriding 540 30 810 0.51

Toolox® 44

Nitro-carburizing in salt bath 580 1.5 820 0.18

Gas Nitro-carburizing 580 4 840 0.27

Gas nitriding 520 12 750 0.19

Gas nitriding 520 30 660 0.55

Plasma nitriding 540 8 840 0.31

Plasma nitriding 540 12 880 0.28

Plasma nitriding 540 30 760 0.41



DIE CASTING



DIE CASTING DIES

Properties Toolox® 44

Heat Checking resistance As good as H13

Toughness/Crack resistance Very good

EDM/WEDM Capability Very good

Weldability Very good

Thermal Conductivity Slightly better than H13

Machinability Good vs H13 (@45HRc)

Nitriding/Oxidation/PVD capability Very good

Heat treatment risks No risk

Requirements of die casting dies

Suitable for cores, cavities, sliding cores, shot sleeves and plungers



Nitriding very suitable, thanks to high toughness of Toolox 

If there is thin cross sections (2-3 mm wall thickness) on 
the die nitriding doesn’t work because of brittle structure.
In that case oxidation on every ~15.000 shots 
could be better solution against sticking problem.

Periodic stress relieving treatment also very important for long
service life.

NITRIDING AND OXIDATION



Die Material : Toolox® 44 + Nitriding. 

Weight of Aluminium: 8 (part)+5(runners)=13kgs

Press: 1200 tons

Cycle Time: 94 sec.

Current Service Life: 15.000 shots without any failure

DIE CASTING CASE-I



1.2344 

Dia. 500 mm, 18 cavities

max. 100K shots

Gross Cracking

Toolox® 44 + Nitriding

Dia 500 mm, 18 
cavities

~ 200K shots

No crack - only hotwear

BUILDING TRUST

Toolox® 44 + Nitriding

120x700x700 mm

36 cavities

~ 500K shots

Hot wear

10 x Pieces produced!

DIE CASTING CASE-II



FORGING



FORGING DIES

Requirements of forging dies

Properties Toolox® 44

Heat Checking resistance As good as H13

Toughness/Crack resistance Higher than H13

EDM/WEDM Capability Very good

Weldability Very good

Thermal Conductivity Slightly better than H13

Machinability Better than 1.2714Q&T
and H13 @45HRc

Nitriding capability Very good

Heat treatment risks No risk



”We changed from H13 heat treated to 
52-54 HRc to nitrided Toolox® 44. Life time
increased from 9000 to 21000 pieces. 

Die production cost was kept same”

Hand tool producer

They introduced Toolox® 44 as standard for their forging dies



Toolox® 44 W.Nr 1.2714 W.Nr 1.2344 (H13)

Hardness 410-475 HBW 36 – 42 HRc (heat treated 45-50 HRc) 

Toughness
guarantee

Min 11 J @ RT
(for Forged block and 

round bars)
Min 18 J @RT

(for rolled plates)

None None

C 0.31 0.55 0.40

Cr 1.35 1.10 5.20

Ni 0.70 1.50 -

Mo 0.80 0.50 1.40

V 0.145 0.10 0.90

P (max) 0.010 0.030 0.030

CE 0.97 1.12 1.96
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FORGING CASE-I

Material Hardness Die Life Failure Mechanism

1.2714 42 HRc 2.000 pcs Hot wear

1.2344 46-47 HRc 4.500 pcs Hot wear / Crack

Toolox 44 44 HRc 6.000 pcs Hot wear /No crack
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Chain for tracked vehicle.

FORGING CASE II-III

Material Hardness Die Life Failure
Mechanism

1.2365/1.2367 48-50 HRc x Hot wear

Toolox 44 
120x260x460 mm

45 HRc 15% higher Hot wear

Material Hardness Die Life Failure
Mechanism

1.2344 47-48 HRc
1.700-2.000 

pcs
Hot wear

Toolox 44
Dia260x140mm

45 HRc 1.000 pcs Hot wear

Toolox44
45 HRc

+ Nitriding
5.000 pcs No wear



FORGING CASE-IV

Press Type : Screw Type
Work Piece Material:    AISI 1040
Tool Size : 120x120x100 mm (Insert size). It is in 1.2714Q&T Holder as shrink fit

Material Hardness Service Life Failure

1.2367 50 HRc 1.200 pcs Cracking

Toolox44 45 HRc 2.500 pcs Hot wear

Crack area

Toolox44 1.2367



ALUMINIUM EXTRUSION



EXTRUSION DIES

Requirements of extrusion dies

Properties Toolox® 44

Heat Checking resistance As good as H13 EFS

Toughness/Crack resistance Higher than H13/H11 ESR

EDM/WEDM Capability Very good

Nitriding capability Very good

Heat treatment and its risk No risk

Surface quality Better than H13/H11 EFS



Dia 220 x 40 mm

Aluminium Alloy 6063

Billet Temperature 555°C

Toolox 44 Die Life 21 tons

1.2344 Die Life 16 tons

(All dies are nitrided condition)

EXTRUSION CASE-I




