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ABSTRACT 

Modified 9Cr-lMo (P91) steel is used in fossil-fuel 

fired power plants due to its good thermo-physical, 

weldability, fabricability and high temperature 

mechanical properties. Toughness of the P91 weld 

metal, deposited by the shielded metal arc welding 

(SMAW) process, is reported to be lower than that 

deposited by the gas tungsten arc welding (GTAW) 

process. In spite of this, considering the higher 

deposition rate and economics, the SMAW process 

is very popular in industry. Thus, achieving adequate 

toughness in the P91 weld metal deposited using the 

SMAW process is an important requirement to qualify the 

weld joints. 

Weld joints were prepared using the SMAW process and 

subjected to post-weld heat treatment (PWHT) at 

760°C for durations of 3, 10 and 100 hours. Micro-

structural observations revealed coarsening of the lath 

martensite and the precipitates accompanied by an 

increase in toughness with increase in PWHT duration 

from 3 to 10 hours. The effect of PWHT duration on sub

zero toughness was found to be significant, with the sub

zero toughness increasing with increase in PWHT 

duration upto 10 hours and then decreasing on PWHT 

for 100 hours. Increase in sub-zero toughness could be 

attributed to adequate tempering, while the decrease in 

toughness on PWHT for 100 hours was attributable 

to the formation of fresh martensite during cooling 

from the PWHTtemperature. This variation of toughness 

of the SMA weld metal with duration of PWHT needs 

better understanding from the view point of the 

composition of the weld metal. Detailed microstructural 

analysis was carried out to understand the reasons 

for the variations in the mechanical properties. This 

paper presents and discusses the results of this 

experimental investigation. 
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