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1 Introduction 

2 Key alloying element 

2.1 Chromium (Cr) 
2.2 Molybdenum (Mo) and tungsten (W) 

2.3 Vanadium (V) and Niobium (Nb) 

2.4 Nickel (Ni) manganese (Mn) and cobalt (Co) 

2.5 Carbon (C) and nitrogen (N) 

3 Microstructural feature and precipitates morphology 
3.1 M23C6 

3.2 MX  

3.3 Laves phase (Fe, Cr)2 (W, Mo) 

3.4 Z-phase 

4 Heat treatment characteristic of P91 steel 

5 Weldability of P91 steel 

5.1 Weld metal (Tp˃Tm) 

5.2 Grain growth zone or CGHAZ (Tm˃Tp˃˃Ac3) 

5.3 FGHAZ or grain refined zone (Tϒδ ˃Tp˃Ac3)  

5.4 ICHAZ or partially transformed zone (Ac3 ˃TP ˃Ac1) 

5.5 Over-tempered base metal (TP < Ac1) 

5.6 Summary 

6 Influence of welding process parameters and heat treatment on characteristic of P91 

welds  

7 Diffusible hydrogen in P91 welds 

7.1 HIC mechanism in weld 

7.2 Diffusible hydrogen (HD) measurement 
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