
ALLOY EN 1706 AC-Al Si9Cu3(Fe)(Zn)  

	 Combination of natural and artificial ageing

	 Thermally activated precipitation

	 Shorter ageing times

	 Increase of mechanical properties

	 Higher yield strength, hardness and tensile strength, 
without scarifying elongation 

Heat Treatment

HRTEM-INVESTIGATIONS

	 Sample preparation by focused ion-beam (FIB)

	 High resolution images (nm-scale, atom columns)

Bright field TEM photograph: Transition from a precipitation rich Al 
solid solution to a precipitation free silicon particle (centre) and EDX 
spectra of the corresponding areas (right). Left: detail of the phase 
boundary.
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MATHEMATICAL MODELLING

	 Modelling according to Shercliff-Ashby

	 GPR-function as approximation of the maximum yield 
strength 

	 Optimisation of the heat treatment parameters

	 Optimisation of the mechanical properties

Principle of the FIB saw (left) and a TEM lamella cut 
from the solid solution (right)

Increasing of strength by optimising the heat treatment:
F: strength immediately after casting
T1: strength after natural ageing 
T5: strength after controlled cooling and subsequent artificial ageing
T1+T5: strength after a combination of natural and artificial ageing

Influence of temperature and time to the mechanical pro-
perties. The maximum strength can be approximated by the 
so-called GPR-function.

HEAT TREATMENT OF DIE CASTINGS

The influence of different heat treatment parameters, 
especially the ageing temperature, to the mechanical 
properties of the alloy Al Si9Cu3 has been investigated 
systematically. The strength increases up significantly by 
a combination of natural and artificial ageing.  
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