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It  has  long  been  

recognised  that  the  

crucial  weldability  

problem  HAZ  cracking  

in precipitation hardened 

nickel-based superalloys 

becomes increasingly 

worse with an increase 

in concentrations of γ’-

forming elements

The role of γ´ precipitate particles in promoting susceptibility to HAZ 

microfissuring 

has been generally reported to be through their rapid re-precipitation behavior 

during cooling from  the  welding  temperatures which  induces  large  shrinkage  

stresses  along  with  a significant  intragranular  strengthening.
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The basic requirement for the occurrence of constitutional 

liquation of an intermetallic compound AxBy in

an alloy is the existence of AxBy particles at temperatures 

equal to or above their eutectic temperature on

heating. Consequently, the susceptibility of an AxBy

type second phase to constitutional liquation in the weld

HAZ must primarily be related to its solid state dissolution 

behavior, as complete dissolution prior to

reaching the eutectic temperature will preclude the

occurrence of liquation. 
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Titan Cubed G2 60-300 (FEI) - a probe Cs 

corrected (S)TEM for analytical high resolution 

microscopy (70pm) at high (300 kV) and low (60 

kV) voltage equipped with:



new X-FEG Schottky high 
brightness source with a 

monochromator

high resolution STEM-HAADF
unit with a new dodecapole
DCOR probe Cs corrector

new ChemiSTEM EDX system 
based on a 4 windowless

Silicon Drift Detectors (Super 
X) with enhanced acquisition
efficiency and speed for low
dose, high spatial (atomic) 

resolution and fast chemical 
element mapping

GIF Quantum 693 electron
energy filter for EELS 

spectroscopy and EFTEM 
imaging

new FEI precession electron
diffraction

dual-axis tomography: double 
tilt holder with 3D 

reconstruction and 
visualization software
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Along grain boundaries are … boride and …  





W3Cr2B3



Thank you for attention

This work was supported by the National Science Centre under grant 

2017/25/N/ST8/02368.

Preludium 13

Influence of high frequency direct induction preheat temperature on decrease in

susceptibility to liquation cracking and microstructural changes in high volume gamma

prime nickel based superalloy


