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Surface hardening and tool life expectation

Toolox® is a unique steel for production of mold, die, tool and engineering applications. Toolox® is bosed Toble I: Forming. Drowing. Bending Applicotions

on the low- carbon and ultra clean steel metallurgical concept which gives to it extraordinary properties.
JUI[IIIHE Grode Surioce Hardness Condition
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Toolox® is delivered in quenched ond tempered (ot 530°C) condition and has quaranteed and tested T T T mm A —— e —

hardness and impact toughness. There are 3 different hardness level of Toolox®: 30, 40 ond 45 HRc.
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Toolox® is used in cold work mainly for forming. bending drowingwhere its combination of high strength, fatigue and 510 mm Ok - e .
toughness values gives on optimum result. Toolax® is olso succesfully implemented for other die components such as 015 mm ak "

guide plates, supporter plates and stople holder plate.

Compored to materials such as 1.2379, Toclox® eliminates the time losses, distortion, cracking etc. related to heat T ———
treatment. It gives fast tool production and short commissioning time advantages. e 2. CLmting A pplicotions

Eliminating heat treatment olso gives possibility to use longer parts (pic.2) without distortion risk. Instead of making _ SLebe ZoiE RO A
segments with extensive CNC machining work on the tool. It also makes easier other costly operations such os CAD/CAM mm Induction Handening m

13 prv Tooke: Tooo in coldwort mols' - 2018-Sobdsign A

programming. O-3mm

The low-carbon concept of Toolox® grades make them suitable for cxy/plosma/laser and wire EDM cutting. Making it I-Bmm Ok A - - 3

possible to costeffectively produce non-square compaonents. Also welding is much easier to carry out. B-10mm Dk - o .
1015 mimi Dic kR

Table 3: Hordness and hordened |oyer depth oomelosion

_ e — T|:||:|L|:[:-.‘ 44
Surioce H:IrEIEﬂII'I_I:I Miathod HI:I'I:I'IE'-'...':.I'I:Iq:I[h

Miirding T40 HV1-0.3 mm 850 HV1- 0.3 mm
Incuction Homdening 50 HRC-2 mm 55 HRC-2 mm
Losar Ind. Hardening 56 HRC-1mm B4 HRC-1 mm

Pic.1: Washing machine die. Pic.2: No segment (monoblock) on drawing edge.
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“Durante los primeros 6 meses 2014,
ahorramos 40 dias utilisando Toolox” 44
para fabricar nuestros troqueles. Hasta el
comienzo de las pruebas”  automotive T1 supplier

La empresa ha cambiado todas sus piezas para embuticion para su propio
production a Toolox® 44



Toolox” 33 Toolox” 40 Toolox” 44
300 HB 40 HRc 45 HRc
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Nitruracion ¢ PVD ¢ Temple con Laser ® Temple por Induccion
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Pureza de aceros SSAB en comparison con aceros estandar

Contenido de inclusiones
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Toolox® 44 W.Nr 1.2379 (D2)

Dureza 410-475 HBW (tratado a 55-62 HRc)
Garantia de resiliencia Min 18 J @ RT Ninguno

C 0.31 1.55
Mn 0.90 -

Cr 1.35 12.0
Ni 0.70 -

Mo 0.80 0.70
V 0.145 0.80

CE 0.97 4.25






SSAB e
SSAB EMEA AB, SE-613 80 OXELOSUND, Sweden A01
Inspection certificate AD2 | Is=uing department &05 | Purchaser order no ADT | O order no ADE | Invoice no 418 [ Certificate no and date A03
EM 10 204 - 3.1 Cuality inapection SC 93527 -232 10056586-190 17220868 2018-04-10
Purchaser Al Presduet Bot Marking [Stamping) BOE | Cusiomer marks B1S
46172 Tool steel Manufacturer, MATERIAL 1D
SSAR Oxeldsund AB
/0 Bvba Thor Shipping & Transpart Quantity B02 | Dimensions ] BOG-B11 | Weight [kgl B12 | Deliv. Cond.  B04 | Internal code Bi1&
Guay 117123, Vreskaaiport 1 Taa W2115 L5040 B662 Q 20794
2030 Antwerpan
Baigium Consignes ADS | Standardirules BO2
SSAB Oxeldsund AB C/O Bvba Thar Shipging & Trarspar Cuay 117-123, | ox
Vrieskaaiport 20030 Anteerpen Belgium Steel grade TOOLOX 44
MATERIAL ID BO7
QasTez-23T17
Chamical composition CTI1-C02 | Camon guivaien) #ic Ca3-Caa
Hiaat no C -1 M P g5 Cr Hi M W Ti Cui Al Ml B N
DasTa2 32 108 78 OOF 001 132 05 778 138 013 02 3 1@ 002 .0DS
o4 cob coi 02 BOE &1 203 | Test results
Testype Millccach Specimen | Direc- Treat- Specimen Temp [degr
peesitiomn tian et Ty )
Igact test 427234 Tail @nd Longitudinal  Delivery Chargy-V 20 c42 c42 C42 C43
(184 T} conditian 10=10 E[J] E[J] E[J] A [J]
26 26 28 27
Hardmess test (HEW) 427247 Tail &nd Dielrvery 32
oonditkn Ave
456
Tengile Tesl 477280 Tail apd Lergitiidial Dialivery Riifd c1 c12 C13
conditian Fp0.2 [MPa) Rm [MPa] AS [%]
1310 1472 13
Ultrasonic testing: Satisfactory results according to:
TOOLSTEEL
This certificate is produced with EDP and valid 202 It is heraby cartified that the Zm A2
without signature material described above
. mmplleu with the I'BqU"'EI'I'I'HI'IlB FREVARINMED TOM STERL
Quality Inspection Depariment’ A Backlund [ 5
Hn:til?'u-e: o . of the order. wevw toalox com




Espesor
6—165 mm
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Diametro
16 —353 mm
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Tipo de nitruracion Temp. (C°) Tiempo de Dureza superficial Espesor de la capa

tratamiento(hrs) (HV,) nitrurado (mm)

Nitro-carburizado en bano de

<al 580 1.75 790 0.18
SNai;cro-carburizado en bafio de 580 15 800 0.19
Nitro-carburizado con gas 580 4 780 0.27
Toolox® 33 Nitruracion con gas 520 12 760 0.23
Nitruracion con gas 520 30 720 0.64
Nitruracion con plasma 540 8 780 0.55
Nitruracion con plasma 540 12 800 0.44
Nitruracion con plasma 540 30 810 0.51
SI\lai;cro-carburizado en bafo de 580 15 820 0.18
Nitro-carburizado con gas 580 4 840 0.27
Nitruracion con gas 520 12 750 0.19
Toolox® 44 Nitruracion con gas 520 30 660 0.55
Nitruracion con plasma 540 8 840 0.31
Nitruracion con plasma 540 12 880 0.28

Nitruracion con plasma 540 30 760 0.41
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Equipo Media frequencia
induction vertical
Frequencia 10 kHz
Potencia 100 kW
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Estampacion, Embuticion profunda y Plegado

Tipo de Toolox - .

Espesor de la chapa a

F—— TX33 TX40 TX44 Pulido Nitruracion Temple induction PVD
0-3 mm Ok Ok Ok Ok +++ ++ +++
3-6 mm - Ok Ok Ok +++ ++ +++
6-10 mm - - Ok - ++ +++ +

10-15 mm - - Ok - - ++
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Barra para chassis del coche Ford.
3 mm DCO4

Despues 5 anos mas que 1 million de
piezas han sido fabricados
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Porque Grupo Segura han utilisado Toolox”
44 para mas que 100 utiles de estampacion

» No hace falta mecanizar dos veces

» Puede hacer modificaciones en 45 HRc y no como antes
en 60 HRc

» Mantenimiento mas facil
» Nunca problemas en el production



Material Chapa a deformar Vida del troquel Estado

Toolox® 44 DP400 1 mm 1.600.000 pcs Todavia trabajando



Pieza para automotive (Ford)

Acero de |la chapa H250. Espesor 2.5 mm
Acero anterior 1.2379 HT 60-62 HRC. Con
fisuras de fatiga
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Toolox® 44 + nitruracion 800.000 pcs Desgaste minimo, Todavia en production



Troquel para maquina de lavar Bosch.
Diferente calidades de Toolox utilisado
para diferente partes del troquel.
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Capa hecho en acero inoxidable. Para el
equipo de aire acondicionado para un
camion Scania.

Toolox® 44 + nitruracion + PVD

______

s

ESRE =

[[o[0/%0). &

ENGINEERING & TOOL STEEL




Corte

Tipo de Toolox Condicion del superficie
Espe;g:adceolaacr apa TX44 Sinsargéanginciiee?to Nitruracion Temple por induccion PVD
0-3 mm Ok + = ++ ++
3-6 mm Ok + ++ ++ ++
6-10 mm Ok - + T +
10-15 mm Ok - -- ++ .
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Canto de corte templado
con induccion

Corte de chapa de 0.9 mm

1.2379 56-58 HRc 20.000 pcs Fisuras

Toolox® 44 + Ind. 57 HRc 50.000 pcs Sin desgaste

Toolox® 44 + Ind. 57 HRc 80.000 pcs Desgastado



Toolox® 44 + Nitruracion 270 MPa. Espesor 3.8 mm > 256000 Todavia en produccion



Application Trimming
Material 1040 forjado
Espesor 4 —4,5 mm

1.2358 55-56 HRc 3.500 pcs Desgastado
%8 Cr acero 58 HRc 5.000 pcs Desgastado

Toolox® 44 45 HRc + Nitruacion 6.000 pcs Desgastado
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