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Abstract:

This paper briefs on microstructure control of Ti-B added acicular ferrite weld metal with excellent toughness and
strength. The authors have utilized high-temperature laser scanning confocal microscopy for in-situ observation of
ferrite nucleation in order to clarify the formation mechanism of acicular ferrite microstructure in weld. In addition, It
was confirmed by selected area diffraction patterns and analysis that acicular ferrite had Kurudjumov-Sachs

orientation relationship with austenite matrix and Baker-Nutting orientation relationship with TiO layer on the

inclusion surface.

1. 7YF215—7 154 bOERKEE

RSP O KAUE e UM - G 7 2 im it T o ffiH,
FEAHEOM B2 IR LB C ~ O E» S, £
SR CRITERE R A T 2 BRI OBIF DD b TE D,
Z OEHEFIIE LR LTV B, KRS, IEERSEYICH
VLN BEEETAESE T, B HWEOMREDD T
vF*a25—7x2514F (LLTAF, BE1) #HEPILLEH
INTWV3, UL AF PSRN OIS MEY 2> S LK L
7RO 7254+ () T, R ORBEARIRE AT
BYVLIHMOIDTHS Y,

AF 131970 FER > 5 2 N 2 TR T H - 72 Si-Mn RiAHE
ERBIZTIZHRMT 2 e CERT e BRB ST
5 Y, ESREVARSIE O LIS 2 ERE R iR,
MR BFCIERICER DS 6 N T 372, AF ORI
WOV TIINEFTHRE L ORI FRESNTED
(D) o ¥ ORI TRATER AT 2 2%

) NMEYINZ & 2 Mn TN, & 723N EY) = MnS Hric
& 2O Mn RZJEBRIC & 5 o LR ™

2014 4% 4 A 18 HZAY

@) NMEMe A —27F 14+ () ORI IZ & 2905k
0945 2W0ITIEBEAIZ L 5 o 4l
@ ALY RIS & 2 MEVRBEOBIR IC & 5 o Bk
i 10)
5) BFBFIRALYIC & 2 MEMRADRBIRIC & 2 o 4K
fiie ®
(6) Inert 7% o FLEAL
YO AF AR DIRRINTED, FTHRICO= @)
PIERIGER SN TS, AF C O TEEEC WM T
3, BFEBEEESRN B 2 EY ¢ LT TiO < TiN,
Ti20s 72 ¥ 0 Ti R © %P % MnALOs 72 ¥’ 0 An-Mn %
ZERXNVBHESNTED, o DONEYIIEERINICD
AF DS e D192 Z e PHERRSN TV S DS, 20—
T, BTEEMEPEIFTH 5137 D ¢ALOs 75 AF ERDA
BEARERY A P LTV TuiuRe Y, 20EmR A
A= R3S N TV B EIEFE AR, di4ttsT
MEYH O MnS FERL " 1% %, Cation vacancy %! 0 Ti i
Bz & 2 Mn I 12 & > CAMEMIRBAIC yEfbes
TH5Mn DRZEDERT 5 2T, RFTIC o ZZEEX
IR HENSE 2 e P AFEREEET 2 e MEL R
STV Y, [KSOTIIYMDEETL AFPRLNS

Copyright © 2014 JFE Steel Corporation. All Rights Reserved.



TiBIIAEERO 7> ¥ 27— 7 = 54 MR A BRI

BEE1 NRONEMHSRER L7V F215—T251 b

Photo 1 Nucleation of acicular ferrite from inclusion
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(a) Si-Mn weld metal (Without Ti and B)
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IGF: Intergranular ferrite
GBF: Grain boundary ferrite
FSP: Ferrite side plate
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Photo 2 Effect of Ti and B addition on microstructure of low
alloy weld metal
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(a) Schematic illustration of the system
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(b) Optical system of laser high temperature microscope
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Fig.1 Laser in-situ observation system
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Photo 3 In-situ observation result of submerged arc welding
(SAW) weld metal
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Photo 4 Energy dispersive X-ray spectrometer (EDS) analysis
of an inclusion in Ti-B weld metal ; (a) Bright field
(BF) image, (b) EDS analysis image of Al, (¢) Mn, and
@ Ti
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Photo 5 Baker-Nutting relationship of TiO and acicular ferrite ;
(a) BF image, (b) Dark field image, and (c) Selected
area diffraction (SAD) pattern
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Fig.2 Electron backscatter diffraction pattern (EBSD)
analysis in electro-slag welding (ESW) weld metal ; (a)
Inverse pole figure (IPF) map, (b) misorientation from
origin to point at arrow 1, and (c) misorientation from
origin to point at arrow 2
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Fig.3 Electron backscatter diffraction pattern (EBSD) analysis
in Submerged arc welding (SAW) weld metal ; (a)
Inverse pole figure (IPF) map, (b) pole figure of ideal
Krudjumov-Sachs (K-S) orientation relation, and (c)
actual pole figure
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