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Microstructure and Properties Analysis of Welded Joint of P700L/
SAPH440-B Dissimilar High Strength Steel

ZHANG Zhe, ZHANG Ming, ZHANG Pengyan’

School of Metallurgical Engineering, Anhui University of Technology, Ma'anshan 243032, China

Abstract: In this experiment, P700L/SAPH440-B dissimilar high-strength steel was used for welding with ER69-G wire and
carbon dioxide-shielded welding. Under the condition of welding line energy of 7 kl/cm, the welded joint has excellent me-
chanical properties. An optical microscope (OM) was used to observe and analyze the microstructure of the weld and heat-
affected zone (HAZ) on both sides, scanning electron microscope (SEM) and energy dispersive spectrometer (EDS) were
used to observe and analyze the inclusion of acicular ferrite induced in weld, and impact testing machine, universal testing
machine and Vickers hardness tester were used to detect the mechanical properties of welded joints. It is concluded that the
microstructure of the weld area is acicular ferrite and bainite, in which acicular ferrite occupies most of the area. The micro-
structure of the HAZ on the SAPH440-B side and P700L side is mainly granular bainite and lath bainite, while the granular
bainite on the P700L side is more coarse. The inclusions inducing acicular ferrite nuclei in the weld are mainly oxides of Ti,
Al, and Si, and a certain Mn-poor zone is generated around the inclusions. The average tensile strength of the welded joint is
536 MPa, which is higher than the average tensile strength of the two kinds of steel 517 MPa. There is a softening phenom-
enon in the HAZ on both sides of the welded joint, and the softening phenomenon in the HAZ on the P700L side is very ob-
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vious and is the lowest hardness value of the whole welded joint. In the characteristic region of the welded joint, the average

impact energy of the HAZ on the P700L side is the highest, reaching 88J. The average impact energy of the whole character-

istic region of the welded joint is more than 70% of the base material, and the impact toughness is good. There were no

cracks in the surface bend and back bend of the welded joint.

Keywords: high strength large beam steel; CO, gas shielded welding; microstructure; mechanical property
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Table 5 Welding process parameters
. R IR R REEmA
B -
/A A% /(mm+min™")  /(kJ-em™)
1 90 20 203 5.32
2 105 20 166 7.59
3(F5MH) 110 20 201 6.56
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Table 1 Chemical composition of base metal (wt. %)
iz C Si Mn P S v Cr Cu Ti Als
P700L 0.07 0.08 1.47 0.015 0.003 i 0.033
SAPH440-B 0.08 0.04 1.37 0.015 0.003 " 0.026
&2 MGOYRERZLWFENT (RENH, %)
Table 2 Chemical composition of welding materials (wt. %)
C Mn Si S P Ni Mo Cu Ti
<0.12 1.25~2.00 0.40~0.80 <0.025 <0.025 0.50~1.00 0.20~0.50 <0.35 <0.20
&3 EHEHFMERE BN 2S5 v Rz i URE R WDW-100G L
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Fig.2 Schematic diagram of welded joint tensile specimen
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Fig.3 Schematic diagram of hardness test points of welded joints
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Fig. 4 Macroscopic morphology of welded joint
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Fig. 7 SEM morphology of acicular ferrite and EDS analysis of inclusions in weld
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Table 6 Tensile mechanical properties of welded joints

Bz B VSRR
g S DAL DAL WifE A
R, /MPa R, ,/MPa /%
1 SAPH440-B 524 465 15
2 SAPH440-B 549 484 17

E 10 hifh#EEsS# O SEM 3R
Fig. 10 SEM morphology of tensile joint fracture
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Fig. 11 Microhardness distribution of welded joints
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