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Effect of Nitrogen Content on the Microstructure and Toughness of

Weld Heat-Affected Zone of Ti-Containing Steels

Byong-Chul Kim

Department of Production and joining Engineering, Graduate School,
Pukyong National University

Abstract

Variation of impact toughness of heat-affected zone (HAZ) of 0.014%C-1.5%Mn

-0.02%Ti steels with nitrogen content was investigated. Ostwald ripening of TiN precipitates in
HAZ was cobserved. The degree of ripening, however, was smaller to high nitrogen stee! due to
the small amount of soluble titanium during weld thermal cycle. Relatively small TiN precipitates
in HAZ effectively inhibited austenite grain growth and thus accelerated ferrite transformation.
Therefore, HAZ microstructure changed from upper bainite to Widmanstatten ferrite, acicular
ferrite, polygonal ferrite as nitrogen content increases. Besides the microstructure changes, free
nitrogen content in HAZ increased as well as nitrogen content increased. HAZ impact toughness
of high nitrogen steel, eg 0.011% N, showed low wvalue, 77J, and it was attributed to the large
amount of free nitrogen and polygonal ferrite. The model including the effects of weld cocling
time, free nitrogen content was proposed to explain the variation of HAZ impact toughness of
high nitrogen steel. Addition of boron, however, improved HAZ toughness through the depressicn

of grainboundary fertite formation.
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Jefol 2loew aufe] £3xF (solubility product)ye Ztzt hew #
ot

logl T7[N] = —16192/T+4.72
log[A[N] = —7400/T+1.95
log[BI[N] = —13970/T+5.24

_46_



A3 3) Ti-N, AN, BNAdAM =gHez T3 Fi=H
Ti-Al-B-NA M= &g 7p53ict

oleg} e FFHL FHA 1 Ti-ALB-NA A L XHLo|Ee mgdte =
wALe] AE ohEo 7H23 dgE A MEAM FF & U 9
o] A4 dn)&E Fig 3.2.150 bk Q2B Go]Ed A &3
£7h & eARE AEFe Adsd (5 AN, BN, TiNG &) A 2
I olw FHslEo] &Hs §dE Afde 2 49 FFS Adsta
Al Algte]l HEE st AL A 7xE olste 022 A st
Aok

log[Ti[N] = —16192/T+4.72
log[AA[N] = —T7400/T+1.95
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