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Improving Toughness of Heat Affected Zone in High Heat Input Welding
by Using Boron Diffusion from Weld Metal

A%+ ¥ KITANI Yasushi JFE ZF—)v  ZF—VIJEHT - MIERFJERE  TERFZER GREE)
i i1k IKEDA Rinsei JFE ZF—)v  AF— VEFJEHT Hf - MIERFJERE  TAERFZEE GRE)
—¥  wfT ICHIMIYA Katsuyuki JFE ZF—)v  AF—)VBFSEHT JEAR - TESRZEEE  TR0F7E 8 (RIRRE)

2RF

KB B 2 B (HAZ) WP o720, SHEERIICEN L7 B ORls FI 2 5o
THE Lo ARTH, KABRTIL Y baA 2T —2 i (EGW) #FBUT, SIMS &7z B4Hi 5 X O
ATy s Ty F Y SEITE S BIIBICE D, KABEET T AR Y F A D 400~500 um BB E T
BIEN S B AT 2 BR AR L 720 £72, WHEEEAICB % 40 ppm AT 5 BGW #kT-IBV T, ik
GRA UM B AE S WIEBOMMAE BN L, HAZ BHZ LS5 2 W52 L7, U EO R
5. T B A AHEAIR & TIN I ORA &b X 2877 HAZ SB35 L7

Abstract:

To improve toughness of heat affected zone (HAZ) in high heat input welding, new technology that utilized B
diffusion from weld metal to HAZ was investigated. In this paper, B analysis by secondary ionization mass
spectrometer (SIMS) and B observation by a-ray track etching method confirmed that B in weld metal was diffused
to the distance 400-500 um from weld interface in high heat input electro gas arc welding (EGW) process.
Furthermore it was made clear that diffused B from weld metal to HAZ refined HAZ microstructure near weld
interface and improved HAZ toughness in EGW joint with weld metal containing B of 40 ppm. In conclusion, new

HAZ microstructure controlling technology, which utilized combination of high B containing weld metal and TiN

dispersed steel, was proposed.
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Table 1 Chemical composition of steel used

(mass%)
C Si Mn P S B Ceg* Note
0.08 0.19 1.5 0.006 0.001 0.0001| 0.35 | Titreated

*Coq=C+Si/24+Mn/6+Ni/40+Cr/5+Mo/4+V/14 (WES)
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Fig.3 Weld groove of EGW
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Table 2 Welding conditions of EGW

Plate thickness (mm) 65
Groove angle ) 20
Wire oscillation length (mm) 35
Root gap (mm) 8
Welding current (A) 420
Arc voltage V) 42
Heat input (kJ/mm) 50-60
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Fig.4 Thermal cycle for insoluble boron analysis in weld metal
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Fig.5 Analysis method for boron distribution around weld
interface using SIMS
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joint
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Fig.7 Soluble and insoluble boron amount in weld metal at
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Fig.11 Schematic illustration of TiN resolution and boron

diffusion around weld interface of high-boron
containing weld metal
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