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ALL4ADI 

Extending the range of applications of austempered ductile iron (ADI) by accounting for 

local material metallurgy, local stressability and including the simulation of solidification 

and heat treatment

Motivation 

Austempered ductile iron (ADI) combines the excellent 

casting properties of cast iron with the mechanical 

properties of steel, so that the production of geometri-

cally highly complex components is possible with a 

10 % weight reduction compared to steel due to the 

lower material density.  

In particular, the heat treatment process allows the 

base material ductile iron (GJS) to be tailored to the 

specific requirements of a product, depending on the 

choice of temperature level, time and alloying ele-

ments. In addition, the use of ADI requires only up to 

40 % of the energy needed for component production 

compared with steel components.  

With the energy and climate crisis in mind, ADI is 

therefore a promising material for the future, as there 

is potential for energy savings both in production and 

in use due to the lower component weight. However, 

the production and design of ADI components is cur-

rently associated with many uncertainties. Above all, 

there is a lack of design and dimensioning data for the 

various ADI grades. As a result, the material is not 

widely used. The project consortium aims to counter 

this situation by taking a holistic view of the manufac-

turing process.  

Approach 

For the development of ADI components, it is neces-

sary to be able to simulate both the local component 

solidification and the heat treatment with its process 

steps austenitization, quenching and ausferritization 

and to be able to predict the resulting microstructure 

and its mechanical properties locally.  

For this, the industrial casting and heat treatment pro-

cess is first captured. Time-temperature profiles are 

recorded on components during casting and heat 

treatment with the aid of thermocouples and then eval-

uated.  

 

 

 

Based on this, heat treatment is being investigated on 

a laboratory scale at utg. A test rig is being developed 

for this purpose. With this, the specimen is heated and 

held at approx. 900 °C. The sample is then quenched 

to approx. 300 °C and held again. It is then cooled 

down to room temperature.  

Figure 1: Sketch of the test rig for laboratory scale heat treatment 

This makes it possible to vary the temperatures, hold-

ing times and cooling rates of the heat treatment for 

different alloy compositions. Subsequently, the result-

ing microstructures are examined and the mechanical 

properties are determined. This allows the identifica-

tion of correlations between the parameters of the heat 

treatment, the alloy composition, the resulting micro-

structure and the mechanical properties.  

Outlook 

The aim of the project is to provide engineers with a 

design concept for ADI components. This will enable 

them to determine the correct heat treatment parame-

ters, alloying elements and a suitable component ge-

ometry based on the product requirements.  
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