
High-performance materials, premium service and heat treatment for

DIE CASTING



Our tool steels, manufactured under optimized production

processes, offer special and high-quality properties with

regard to

	n Thermal shock resistance

	n High-temperature strength

	n Toughness

	n Wear resistance

Choosing the right hot-work tool steel extends the life

of the tool and improves the quality of the final product.

An economical die casting process requires reliably working dies. 

Tool-related interruptions in the casting process or disproportiona-

tely high reworking costs for the products have a direct effect on 

the production costs of the cast parts.

Die casting (HPDC/LPDC)

Modern applications in the die casting industry reduce the weight 

and increase the efficiency of many industrial products.

	n Automotive engine and transmission construction

	n Structural components in automotive lightweight construction

	n Solutions in e-mobility

	n Electrical motor and housing construction

	n Telecommunications

	n Industrial applications

	n Consumer goods industry

The increasing demands in the die casting industry require modern 

and high-quality tooling solutions. Complex geometries, large-for-

mat casting products, reduced cycle times and alloys are dfficult to 

cast. These conditions require tool steel that is capable of avoiding 

premature tool failures even under the toughest production condi-

tions and of achieving the best economic efficiency with the tools.

Trends

Electromobility is bringing about a far-reaching change in the 

cast parts range. The already very diverse range of diecast 

structural components is constantly increasing and contribu-

tes to the weight reduction of vehicles. The complexity of such 

components places particularly high demands on die casters, 

die makers and steel manufacturers. The high mechanical and 

thermal stresses occurring in the die inserts must be compensa-

ted by the die insert with the highest possible toughness of the 

steel in order to prevent premature cracking in the heavily-loa-

ded areas of the die inserts.

Visible and painted areas of the die-cast components place the 

highest demands on the thermal shock resistance of the steels 

used in order to avoid costly reworking of the cast parts. Higher 

die reliability can be achieved by using steels with improved 

toughness and thermal shock resistance.

With state-of-the-art technology and the many years of expe-

rience of our materials engineers, we supply first-class solu-

tions and tailor-made hot-work tool steels that meet the high 

demands of the die casting industry.

DIE CASTING

Kind & Co.

Since 1888 we have been producing high-quality tool steel 

exclusively at our site in Bielstein. Kind&Co is still a family 

owned business today. We stand for sophisticated material 

solutions, highest quality, reliable service and competent 

advice - tailored to the respective application. We have 

particularly strong application expertise in the areas of die 

casting, extrusion and die forging.

COMBINED  
EXPERTISE
Our range covers the entire spectrum from die steel to hardened 

die inserts
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TOOL STEEL SELECTION FOR  
DIE CASTING (HPDC)

TQ1 - The best quality for tool steel in die casting. For tools ex-

posed to extreme conditions - large tools for structural vehicle 

components, tools for components in electric motor vehicles (e.g. 

battery housings) and dies exposed to very high flow rates. Re-

commended for minimal quantity spraying.

CS1 - The solution for die casting of parts with increased demands 

on surface quality. A hardness of up to 54 HRc is possible. For 

visible parts in die casting for motorcycles, high-quality consumer 

products such as laptops, mobile phones and electronic compo-

nents with the highest demands on surface quality. Recommen-

ded for minimal quantity spraying.

HP1 - The premium steel for die casting that combines tailor-made 

properties with cost-effectiveness. For dies for highest loads and 

narrow tolerances (cooling fins, sealing surfaces) up to medium 

insert sizes. Recommended for minimal quantity spraying.

HTR - A remelted ESR tool steel combining very good thermal 

shock resistance, excellent High-temperature strengths and high 

thermal conductivity. For local areas and small applications that 

are exposed to high thermal loads, e.g. cooling blocks.

The die casting process requires a differentiated tool steel  

selection for different challenges. The selection of a suitable 

tool steel for a die casting die requires a fundamental analysis 

of the part to be cast. The following aspects in particular must 

be taken into account:

Premium

Good Standard

Our high-quality tool steels for high-pressure die casting  

applications (HPDC)

Material selection in  

die casting (HPDC)

Series depth

Part size ...

Casting material

Surface quality

of cast part

Part geometry

Size of insert/

Segmentation

Cooling method
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TQ1

USN ESR
USD ESR

RPU ESR

HTR

HMoD

RM10Co

USN ESR - A high-quality re-melted ESR hot-work tool steel with 

high toughness and good high-temperature strengths. A world-

wide standard for HPDC parts in many applications where tooling 

economy and tooling safety must be combined. Used for inserts 

and die plates in many areas of die casting of Al, Al-Mg and Zn-

Sn-Pb.

USD ESR - A high-quality, re-melted ESR tool steel for aluminium, 

magnesium and zinc die casting moulds. Slightly lower toughn-

ess compared to USN ESR. The standard in many non-European 

markets.

RPU ESR - A tool steel with increased thermal shock resistance 

and high high-temperature strengths. For small and medium-si-

zed moulds and long production units in HPDC, e.g. die casting of 

electric motor housings, consumer goods and casting of brass at 

elevated temperatures. Also the standard for ejector pins, casting 

pistons and shot sleeves in die casting.

RM10Co - A tool steel with extremely high high-temperature 

strengths, suitable for special requirements regarding wear at 

high temperatures and resistance to molten metal: die plates for 

die casting of brass, casting systems for hotchamber die casting 

machines, casting pistons, piston rings and local inserts in shot 

sleeves.

HMoD - Hot-work tool steel with excellent wear resistance and 

excellent high-temperature strengths. For local areas in the gate 

area or distribution system, small die inserts and die casting tools 

for casting brass or other heavy metals, especially for thin-walled 

castings.

Kind&Co offers a special forging process for the forming of die-

cast die steels: individual 3D forging of the die block. Selected 

starting material in the form of ingots and billets is forged to 

the customer‘s desired dimensions. The isotropic properties of the 

component are achieved by the precisely fitting deformation on 

our forging presses.

The fibre in the longitudinal direction is avoided and a much more 

homogeneous microstructure is achieved. Three-dimensional for-

ging improves the toughness level of the steel and is, therefore, 

particularly recommended for larger die inserts with complex de-

sign and the highest toughness requirements.

	n The geometry of 3D components allows for superior 

quenching conditions.

	n 3D forging improves both toughness and isotropy.
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To support the trend toward increasingly larger components in the die-casting market, a new vacuum hardening furnace with a ma-

ximum batch weight of 8 tons will be available from early 2026. The furnace is fully integrated into the existing furnace line and 

tempering system. It is especially suited for long inserts up to 2500 mm, making it ideal for the rapidly growing gigacasting market. 

 

One of the furnace’s key features is its segmented cooling zones, which allow for differentiated control of the quenching pro-

cess. This innovative cooling management enables uniform cooling of components with varying cross-sectional geome-

tries, ensuring optimal material properties throughout the entire part. The cooling turbine operates at 15 bar quenching pres-

sure at full capacity during the entire cooling cycle, allowing even very massive inserts to be properly and reliably hardened. 

 

The system is also energy-efficient, thanks to an improved graphite insulation and automatic pump shutdown, significantly reducing 

idle energy consumption.

Key Specifications:

	n Usable dimensions: 1200 x 1200 x 2500 mm

	n Maximum width: 1600 mm

	n Maximum height: 1400 mm

	n Maximum batch weight: 8000 kg

	n Quenching pressure: 15 bar

	n Cooling capacity: 650 kW

	n Heating capacity: 600 kW

	n Standards compliance: Meets all NADCA and GM specifications

Hardening Recommendation:

For optimal toughness properties, we recommend triple tempering of components.

Brand label Hardening temperature in °C Soaking time in minutes

TQ1 1010 60

HP1 1020 60

CS1 1030 60

HTR 1060 60

USN ESR 1000 45

USD ESR 1020 45

RPU ESR 1030 45

RM10Co 1130 45

HMoD 1130 45

Applications in low-pressure casting are subjected to mechanical, thermal, 
and chemical stresses during operation.

LOW PRESSURE DIE CASTING (LPDC)
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Our high-quality tool steels for low pressure die casting (LPDC)  

applications

Applications in low-pressure casting are subject to mechanical, thermal 

and chemical stresses during operational use.

With the growing size, but also the complexity of cast components in 

automotive engineering - in particular a large number of structural com-

ponents - the demands on dies and tool steels are increasing.

The automotive market is characterized by increasingly larger light al-

loy wheels on vehicles. But the rims are also becoming more and more 

filigree in design. At the same time, the wheels must meet the highest 

safety requirements. The industrial production in casting is a special 

challenge for the foundryman and the die maker.

The use of steels which combine maximum toughness with very high 

high-temperature strength offers foundrymen new opportunities to 

manufacture more complex products cost-effectively. TQ1 has proved 

itself in this field especially for the visible side of the wheels, but also 

for thick-walled structural parts, e.g. in the wheel suspension.

NEW VACUUM HARDENING SYSTEM
Setting New Standards



Always the best solution

Alloy
Aluminium

Magnesium

combustion engine
power train

USN
32-38 HRC

USN
32-38 HRC

USD ESR
34-40 HRC

USN ESR
34-40 HRC

USD ESR
34-40 HRC

USD
32-38 HRC

RPU ESR
34-40 HRC

RPU ESR
34-40 HRC

RPU ESR
34-40 HRC

RPU
32-38 HRC

TQ 1
36-42 HRC

TQ 1
36-42 HRC

structural parts
in automobiles

• medium-sized parts
• complex geometry

• high thermal stress
• �high mechanical 

stresses

• �abrasion by blasting 
material

• erosion
• tempering effects
• distortion

• large-sized castings
• complex design
• �different  

cross-sections
• �high surface  

requirements

• high thermal stress
• �high mechanical 

stresses
• long contact times
• intensive cooling

• �abrasion by blasting 
material

• erosion
• tempering effects
• distortion
• ��risk of crack formation 

at cross section transitions

• large-sized discs
• complex design
• �visible part:  

highest surface 
requirements

• tight radii

• high thermal stress
• �high mechanical 

stresses
• long contact times
• �intensive cooling, 

partly by water

• �abrasion by blasting 
material

• erosion
• tempering effects
• distortion
• �crack formation from 

radii and screw holes

• large-sized discs
• simple geometry

• high thermal stress

• erosion
• tempering effects

light-alloy rims

top

cores

bottom

cores

Application

Tooling  

characteristics

Specific stress

Typical failure  

pattern

Materials

Premium

Good Standard

LOW PRESSURE DIE CASTING (LPDC)
High-quality heat treatment service 
from a single source

Modern bogie hearth furnaces permit economical and high-quality har-

dening and tempering of bars and individual pieces for low-pressure 

casting applications. 

Water or polymer solutions are used for quenching to ensure rapid 

martensite transformation and a uniform, homogeneous hardening 

structure for our customers. A fully-automatic modern hardness testing 

technology ensures the high quality requirements of our customers and 

documents the process results.

A heat treatment to working hardness ex works leads to cost and time 

savings in your company

	n Save time

	n Save costs

	n Good machinability

	n Reliable hardness

	n No distortion during heat treatment

	n All services from a single source

All tool steels can be supplied in the as-delivered condition in typical 

application hardnesses. Additional heat treatment by die maker is not 

necessary.

	n Typical working hardness 32-42 HRC

	n Other working hardness values on request

	n �Heat treatment with short lengths of only 1000-1300mm ensures 

high homogeneity and uniform hardness of the sawn piece

External heat  
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LATHE  

Cemented Carbide
Condition

Cutting speed

Vc in m/min

Feed

Fz in mm

Cutting depth

ap in mm

Standard

annealed 140-200 0,40-0,90 3-10

quenched and tempered 50-90 0,25-0,70 2-6

Premium

annealed 100-160 0,40-0,90 3-8

quenched and tempered 30-70 0,25-0,70 2-5

FACE MILLING

rounded cutter plate
Condition

Cutting speed

Vc in m/min

Feed

Fz in mm

Cutting depth

ap in mm

Standard

annealed 120-180 0,25-0,50 2-5

quenched and tempered 50-90 0,20-0,30 2-5

Premium

annealed 150-200 0,20-0,50 2-4

quenched and tempered 30-70 0,20-0,30 2-4

DRILLING

Indexable insert
Condition

Cutting speed

Vc in m/min

Feed

Fz in mm

Standard

annealed 180-220 0,10-0,20

quenched and tempered 50-80 0,05-0,25

Premium

annealed 120-180 0,10-0,20

quenched and tempered 40-60 0,05-0,25

DRILLING

Solid carbide
Condition

Cutting speed

Vc in m/min

Feed

Fz in mm

Standard

annealed 60-100 0,15-0,30

quenched and tempered 40-60 0,10-0,25

Premium

annealed 50-90 0,10-0,25

quenched and tempered 40-60 0,10-0,25

MACHINING RECOMMENDATIONS

Standard Grades: USN, USD, RPU | Premium Grades: TQ1, HP1, CS1 
The cutting parameters are guideline values. 
Local conditions and circumstances must always be taken into account in order to determine the correct values.



Edelstahlwerk Kind & Co. GmbH & Co. KG

Bielsteiner Str. 124-130

51674 Wiehl - Bielstein | Germany

www.gmh-gruppe.de


