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Claims

1.A hot work tool steel having the following composition, all percentages in weight percent:

%Ceq=0.31-0.69 % C =0.31-0.69 PN =0 - 0.2 %8B =0-0.1
%Cr =2.6—6.8 JoN1 =0 — 3 ToS1 =0 — 1.8 J%Mn = (0— 5.8
%Al =0 -0.4 %Mo =0-4.4 oW =0 —7.8 ToT1=0 -2
JoTa=0-0.3 Yo/r =0—-04 JoHt =0 — 0.3 TN =0-2.9
P%Nb =0 - 0.6 ToCu=0-1.2 ToCo=0-2.9 JoMoeq= 0.01-4.4
Jol.a=0—-0.2 ToCe=0-50.2 ToCs =0 —0.2

the rest consisting of iron and trace elements

wherein,

%Ceq = %C + 0.86%%N + 1.2%%B; and
T%oMoeq= 9%oMo + Y2 - %o W;
With the proviso:

It %B < 20ppm or % Ni < 0.25% then %Mn > 0.8%

2. A hot work tool steel according to claim 1, wherein:
TMn>2.1%: and/or

PP 18 less than 0.018%; and/or

%S 1s less than 0.0008%; and/or

%P + %S 1s less than 0.018%.

3. A hot work tool steel according to claim 1 or 2, wherein %Mn>2.2%

4.A hot work tool steel having the following composition, all percentages in weight percent:

%Ceq=0.18-19  %C=0.18-1.9 %N =0 - 0.1 %B =0-0.1
%Cr < 2.6% %Ni=0—3 %Si < 0.48% %Mn=1.2-5.8
%Al =0 — 0.4 %Mo =12 6.4 %W =0 — 7.8 %Ti=0-2
%Ta=0-0.3 %Zr=0—0.4 %Hf =0 - 0.3 %V =0-1.4
%Nb =0 — 0.6 %Cu=0-1.2 %Co=0—2.9 %Moeq=1.2-6.4
%la=0—-0.2 %Ce=0-0.2 %Cs =0 — 0.2

the rest consisting of iron and trace elements,

wherein,

%Ceq = %C + 0.86%*%N + 1.2*%%B, and
T%oMoeq= %Mo + V2 - W,

5. A hot work tool steel according to any of claims 1 to 4, wherein:

PP 1s less than 0.18%: and/or
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TS 18 less than 0.008%:; and/or
TP + %S 1s less than 0.18%.

0.A hot work tool steel having the following composition, all percentages in weight percent:

WCeq =0.4-4 % C =04-4 %N  =0-0.6 B  =0-4
%Cr =0-11 N1 =0-9.5 %51 =0-4 %Mn =10 - 40
Al =0-17 %Mo =0-10 %W  =0-6.2 %T1 =0-04
%Ta =0-73 T%/lr =0-73 Ht =0-3 NV =0-12
9Nb  =0-3 %Cu  =0-6 %Co =0-7 %lu  =0-2
%lba =0-2 %Ce =0-2 %Nd =0-2 %Gd =0-2
%Sm =0 -2 Y =0-2 %Pr =0-2 %S¢ =0-2
%Pm =0-2 %Eu  =0-2 %Tb =0-2 %Dy =0-2
%Ho =0-2 %Er =0-2 %Tm =0-2 %Yb =0-2
ToP=0-2 ToS=0)-2

the rest consisting of 1ron and trace elements
wherein,

DCoq =%C +0.80 * %N + 1.2 * %B,
wherein % Al+% S1+%Cr+% V>2% and

it %0(C>0.9% then % Al<10%

7.A hot work tool steel according to any claim 1 to 6, wherein %Ni is between 0.1 and 8%.

3.A hot work tool steel having the tollowing composition, all percentages in weight percent:

ToCeq=0.25 - 2.5 % C=0.25-2.5 TN =0 - 2 %B =0 - 2
T%Cr=2.5-12 JoNi1= 3 - 12 T0S51=0 - 2 %Mn= 0 - 3
J0Al= 0.5 -3 J%oMo= 0 - 10 W= 0 -15 %T1=0 - 3.8
%Ta=0-2 T%/r =0 -4 JoHt =0 -3 %V=0 -1
9Nb =0-2.9 %Cu=0-4 %Co=0-7 ToS5=0 - 2
%S¢ =0 - 1 %Te =0 -1 %B1=0 -1 ToAs=0 - 1
%Sb =0 -1 %Ca=0-1 %P =0 - 2 %Pb=0 - 2
To(Cs=0-2 ToSn=0-2

the rest consisting of 1ron and trace elements,

wherein

7%Ceq = %C + 0.86 * %N + 1.2 * %B,

With the proviso that:

when %Ceg=0.235 - 0.44%, then %V <0.85% and % T1+%Ht+%Zr+%Ta <0.1%
when %Ceq=0.45 - 2.5%, then %V<0.6%;
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9.A hot work tool steel having the following composition, all percentages in weight percent:

%Coq =0.4-4 %C  =0.4-4 %N=0 - 1 %B=0 - 4
%Cr =0-11 %Ni =0-12 %Si= 0 - 2.5 %Mn=0 - 6
%Al =0-2.5 %Mo =0 - 10 %BW=0 - 6 %Ti=0 - 2
%Ta =0 -3 %Zr =0-4 %Hf=0 - 3 %BV=0 - 12
%Nb =0 -3 %Cu  =0-2 %Co=0 - 12 %P=1.5-10

the rest consisting of iron and trace elements,

wherein

%Ceq = %C +0.86 * %N + 1.2 * %B,

10.A hot work tool steel having the tollowing composition, all percentages in weight percent:

DCeq =0.4-2.9 % C =04-29 %N  =0-0.6 B =0-4
%Cr =2.1-11 N1 =0-9.5 D51 =0-4 JMn =0-12
Al =0-9 %Mo =0-6 %W  =0-6.2 %11 =0-49
JolTa =0-3 Y%/fr =0-6 JoHt =0-3 N =0-12
JNb =0 -3 %Cu  =0-6 9%Co =0-7 Tdolu  =0-2
Jola  =0-2 9%0Ce =0-2 Nd =0-2 9%Gd  =0-2
TJoSm =0-2 DY  =0-2 JoPr =0-2 oS¢ =0-2
JPm =0-2 Jbu  =0-2 %1Tb =0-2 DDy =0-2
%Ho =0-2 JbEr =0-2 %Tm =0 -2 %Yb =0-2
the rest consisting of iron and trace elements

wherein,

WCeq = %C +0.86 * %N+ 1.2 * %B, and

Wherein

% Al+% S1+% Cr+% T1+%Zr>0.41%

11. A hot work tool steel having the tollowing composition, all percentages in weight percent:

7%Ceq=0.41-2.9 % C=0.41-2.9 %N =0 -0.4 %B =0-1.3
%Cr=0-11.9 P%N1=0-35.9 %S1=0-3.9 %Mn=1.6-11.9
%Al =0-4.9 %Mo =0-44 %W =0 —7.8 %Ti=0-4.9
%Ta=0-49 %o/r =0.6 — 8.9 %Hf =0 - 14 %V =0-99
JoNb =0 — 2.8 7%Cu=0-3.9 %Co=0-209 %o/Lreq=0.6 —8.9
%l.a=0-0.2 %Ce=0-50.2 %Cs =0 —0.2 %Moeq=0-4.4

the rest consisting of iron and trace elements wherein,

%0Ceq = %C + 0.86%%N + 1.2*%B; and
Yo /req=%7/r+1/2 90Hft; and
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TJoMoeq=%Mo+1/2 %W ; and
P%Mn + %Zr + %'Ta + %oHt + %11 > 4%

12. A hot work tool steel having the following composition, all percentages in weight percent:

%Ceq=0.61-3.5 %C=041-2.9 wN=0-0.4 %»B=0-3.0
%Cr=0-11.9 %NI=0-5.9 %S1=0-3.9 %Mn=16-11.9
%Al =0-4.9 Mo =0-4.4 oW =0-7.8 %T1=0,55-9.0
%la=0-4.9 %Zr=0-4.9 Y%oHt =0 -3 wV=0-99
%Nb=0-2.8 %Cu=0-3.9 0Co=0-2.9 %la=0-0.2
%Ce=0-50.2 %Cs=0-0.2 »wMoeq=0-4.4

the rest consisting of iron and trace elements wherein,
%Ceq = %C + 0.86*%N + 1.2*%B; and
%Moeq=%Mo+1/2 %W; and

%MN + %Zr + %Ta + %Hf + %Ti1 > 2.1%

13.A method tor the manutacture of a hot working tool steel according to any of claims 1 to 12 having

a thickness of more than 303 mm comprising the following steps:

a) providing a tool steel according to any one of previous claims 1 to 12;

b) applying to the tool steel a tempering treatment consisting on at least a partial austenization
at a temperature above 980°C; and

c) Optionally apply one or several machining steps and/or heat treatments below the
austenization temperature of the material. (also including cryogenic treatments)

d) tempering the material at least once at a temperature above 520°C,

¢) Optionally apply one or several machining steps and/or heat treatments below the
austenization temperature of the material. (also including cryogenic treatments)

14. A manutacturing method comprising the following steps:

- Usage of an additive manutacturing method to manufacture a model a mold or an

intermediate mold or partial mold.
- Filling at least part of the mold with particulate material comprising at least one metallic

phase.
- Usage of a Cold Isostatic Pressing (CIP) step
- Elimination of the mold.

and a densification step which can be sintering, Hot Isostatic Pressing (HIP) or any other
involving high enough temperatures
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15. A manufacturing method comprising the following steps:

Usage of an additive manufacturing method to manufacture an intermediate mold or a part
of an intermediate mold.

(might also include) assembling this part of the intermediate mold to other parts.

Filling at least part of the mold with particulate material comprising at least one metallic
phase.

Manufacturing a cover mold with a very tlexible material using the filled intermediate AM
tabricated mold of the previous steps.

Usage of a Cold Isostatic Pressing (CIP) step

Elimination of the mold.

and a densitication step which can be sintering, Hot Isostatic Pressing (HIP) or any other
involving high enough temperatures.
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