2006 30 Vol.30 No.5
5 Journal of China University of Petroleum Oct. 2006

1673-5005 2006 05-0088-05

X80

710048

Mn-Ni-Mo-Ti-B X80 =551 MPa
SEM TEM

P
Mn Ti

TG 401 A

Experiment study of microstructure property and its control of
submerged arc welding seam of X80 pipeline steels

ZHANG Min YAO Cheng-wu ZHOU Yong-xin WANG Wei-bo

School of Material Science and Engineering Xian University of Technology Xian 710048 China

Abstract Based on the design of strengthening acicular ferrite using bainite the Mn-Ni-Mo-Ti-B alloy system submerged-arc
welding wire for X80 the yield strength of 6.==551 MPa pipeline steel was fabricated according to the technological route which
is to increase the degree of separation between the bainite transition region and high-temperature ferrite transition region by reducing
the content of carbon element raising the content of Mn element and adding Ni element. The results of mechanics performance
test of weld metal and microscopic analysis by scanning electron microscope SEM  transmission electron microscope TEM  re-
spectively indicate that excessive content of Mn is disadvantageous to the intragranular nucleated acicular ferrite. The cold cracking
sensitivity index Pg, of weld metal increases with Mn content increasing the austenite grain of weld metal is thinner when the
P, of weld metal is higher. Thereby the austenite grain boundaries increases which is effective for the formation of bainite nucle-
ation and is disadvantageous to the content of acicular ferrite. Ni element has light contributions to P, and makes the matrix of
weld metal apt to alternate slip. Thereby the adequate content of Ni element is beneficial to the toughness of weld metal. The laths
of acicular ferrite nucleated at inclusions grow radially and the depletion of alloying elements such as Mn and Ti may increase the
driving force for ferrite transformation which will lead to form acicular ferrite preferentially in the region. In addition there is not
depletion of Ni element around the inclusions.
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