
Accepted Manuscript

Microstructure and impact toughness of reheated coarse grain heat affected zones of
API X65 and API X80 linepipe steels

Kanwer Singh Arora, Sangeetha Ranga Pandu, Nikhil Shajan, Prashant Pathak,
Mahadev Shome

PII: S0308-0161(17)30422-2

DOI: 10.1016/j.ijpvp.2018.04.004

Reference: IPVP 3702

To appear in: International Journal of Pressure Vessels and Piping

Received Date: 11 December 2017

Revised Date: 7 April 2018

Accepted Date: 13 April 2018

Please cite this article as: Arora KS, Pandu SR, Shajan N, Pathak P, Shome M, Microstructure and
impact toughness of reheated coarse grain heat affected zones of API X65 and API X80 linepipe steels,
International Journal of Pressure Vessels and Piping (2018), doi: 10.1016/j.ijpvp.2018.04.004.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.ijpvp.2018.04.004


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Microstructure and impact toughness of reheated coarse grain heat affected zones of API X65 and 

API X80 linepipe steels 

Kanwer Singh Arora1,*, Sangeetha Ranga Pandu1, Nikhil Shajan, Prashant Pathak, Mahadev Shome 

R&D, Tata Steel Limited, Jamshedpur 
 

Corresponding Author: 

Kanwer Singh Arora 
R&D, Tata Steel Limited,  
Jamshedpur 831001,  
India 
Email: kanwerarora@yahoo.com 
kanwer.arora@tatasteel.com 
 

Abstract 

The effect of reheating the coarse grain heat affected zone (CGHAZ) at various second peak temperatures 
on microstructure and its corresponding effect on impact toughness of API X65 and X80 was studied under 
simulated condition. When the CGHAZ was reheated to a temperature similar to the first thermal cycle i.e. 
1300 °C (unaltered CGHAZ (UA CGHAZ)), ferrite and pearlite phases were observed for X65 steel, similar 
to CGHAZ, due to which not much fluctuation was measured in the Charpy impact toughness. Whereas in 
the case of X80 steel, Martensite/Austenite (M/A) constituents were observed in grain interior and along the 
prior austenite grain (PAG) boundaries, due to which a slight drop in the Charpy impact toughness was 
measured. When the CGHAZ was reheated to the super-critical temperature i.e. 1050 °C (SCR CGHAZ), 
fine ferrite and pearlite was observed in both the steels, which resulted in the improved toughness at room 
temperature and at -20 °C. Impact toughness was significantly deteriorated in both the steels when the 
second peak temperature was in the intercritical range i.e. 800 °C (IC CGHAZ). This resulted in grain 
coarsening in the case of X65 and in X80 steel, coarsened PAGs along with M/A constituents inside the 
grains and the in-network arrangement along the grain boundaries combined to cause brittle failure with 
very low toughness. 
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