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Material groups:

• γ´-strengthened alloys (Waspaloy, Nimonic 263, Udimet 500 ...)

• solid solution and carbide strengthened alloys (IN 617, Haynes 230)

• γ´/ γ´´-strengthened alloys (IN 706, IN 718, IN 625 ...)
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T = 20 °C
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In-situ measurement at elevated temperatures
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In-situ measurement at elevated temperatures
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In-situ measurement cycle at elevated temperatures
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In-situ measurement cycle at elevated temperatures
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In-situ measurement cycle at elevated temperatures
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• Concept:

Development of a γ´/γ´´-strengthened alloy similar to IN706 with 
improved microstructural stability
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Measurement at SPODI
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IN 706

+ 0.38%lattice misfit

≈ 20 %≈ 80 %weight fractions

a = 0.35990(2) nm  a = 0.35853(1) nmlattice constants

γ’ / γ’’
co-precipitates

γ matrix

+ 0.54%lattice misfit

≈ 5 %≈ 95 %weight fractions

a = 0.36079(2) nm  a = 0.35886(1) nm lattice constants

γ’ / γ’’
co-precipitates

γ matrix
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• Neutron scattering and diffraction are powerful
tools for alloy development and optimization as 
they allow for:

- analysis of a representative material volume
- time and temperature resolved analysis of 

phase transformations

• The mechanical behaviour of wrought
superalloys such as IN706 crtically depends on 
careful control of the microstructre. Important
factors for acceptable creep crack growth 
resistance are:

- softening of the grain boundary regions
- overaging of the precipitates


