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Abstract

The paper mainly studied the reasons of tensile fracture defects of low-alloy steel S355J0 meeting
the European standard. Analysis on the microstructure and the spectrum of inclusions showed
that serious banded structure, the sulfide inclusion, the segregation and the abnormal structure in
the core part were the main factors leading to fracture defect of the steels.
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Figure 1. Structure of 1/4 thickness of steel plate
1. AR 1/4t (t RIEE)RLLALR

DOI: 10.12677/meng.2017.43025 174 weE LR


https://doi.org/10.12677/meng.2017.43025
http://creativecommons.org/licenses/by/4.0/

TEEH], X

N A S
T Rt TR A S O

e

B S NS LS

Figure 2. Structure of 1/2 thickness of steel plate
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Figure 3. Abnormal structure of 1/2 thickness of steel plate
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Figure 4. Abnormal structure of electron microscopy
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Figure 5. Microcracks of 1/2 thickness of steel plate
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Figure 6. Widmannstatten structure of steel plate
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Table 1. Main components of S355J0 (mass fraction) %
7= 1. S35500 WHIEER 2 (RE S H)%

C Si Mn P S Ti Nb. Cr. Ni. Cu. B Als

<0.18 <0.50 0.90~1.65 <0.025 <0.005 <0.05 & >0.02

fen

Table 2. Mechanical properties and standard requirements of steel S355J0
= 2. S355J0 SWAR LI 1M BE R ARIMEE K

TiH Ji JIR B BEIMPa s /MPa W7 J5 K 1%
ST 498~509 641~669 17.6~20.8
RFHUE 507 657 18.5

S355J0 frifi >355 470~630 >20
Q345 ik >335 450~600 >19
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Figure 7. Inclusions in the center of the steel plate
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Table 3. Microhardness value

#3 BHEEE

75 A (gf) Hn S E B (HV) i IS FE B (HV)
1 100 320.7 459.2
2 100 3126 450.4
3 100 326.8 468.2
DOI: 10.12677/meng.2017.43025 177 Ve


https://doi.org/10.12677/meng.2017.43025

TEEH], X

c:\edax32\genesis\genmaps.spc 171-May-2011 09:16:22
LSecs: 60
4.9
4.0 Ti
3.0
KCn
2.0
1.0
Nb Fe
h —4 ‘
0.0 Bhian ; ¥ ; — r
1.00 200 3.00 4.00 500 6.00 7.00 800 9.00
Energy-keV

Figure 8. Analysis of inclusions in the center of the steel plate
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Figure 9. Analysis of inclusions in the center of the steel plate
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Table 4. Microhardness of each tissue site HV (Compressor load 100 gf)
4 ZELABMMNEHERE HY (ELETT 100 gf)
TiH BRE A Btk Bt LR AR Sk DU AR BTy [RAR X
FRfETa 204.0~230.7 258.6~285.2 292.0~338.2 401.2~530.3
Table 5. Chemical composition of inclusions
F 5 REMULFERT%
R E IR A
TiH -
N Nb Ti Fe S Mn Fe
RS KL 15.66 14.18 55.40 14.77 26.89 36.41 30.70
JRT 08 41.54 5.67 42.97 9.82 38.86 36.70 30.44

MIBURPE2], % FEr 2 MnS JeZik i i o B /N B4 AR BCEOKR, S FEAL B AL TR M AR, Fm b
Gy P A AR S, HAEREUH 2l B g, X MnS e At i AU = 4 = (8 At 2 23 )=
JEHFAEMEFIAF AR, 261K MnS (KA 55 3 A 5 170 3 B ARBORS [ 28k (52 B9 0 2, ik MinS
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