5528 555 7 1 AR T2 Vol.28 No.7
202447 H Journal of Ship Mechanics Jul. 2024

LT 1007-7294(2024)07-1100-11

Mn25AI7 $RAEHEHE Sk B 55 1 RE I I A 5
K F.F&F RLE RLEK ORL,E B, FRKE

(1. B TR 2 il SR sh 1 TR 2R Be, il 4300635 2. AR IF T 33Tl , I 430064 )

FEE . Mo25A17 3052 — ROl 2100 55 57w TR AR AN, H HTET X Mn25A17 59 95 55 74 B8 1 A TT AR DGR IR
AR SR Mn25ALT AW I BEB X Fe A4 S B T B3 4 3K A5 ORUYY sl AT 9% 55 1B BT, 20 I T4 Ry
AN ) 5 A AR B MBS % 55 S gt 4, 0T 5 PR I R 27 S QU e A TR L A3 BT . X = AR
FERWT I JE SR T, 2347 H B R AW ML . 306 45 SR 96 B : Mn25 AL 4R B9 55 75 i e T80
JO RT3 S 5 AT A T B R SR A 1) X R e 4 SR 55 5 i, AL RRACLp Py T B IR B 42 3 19
574 o AKX AT = AR A R 22 5, i — 25 TR DR ST T R G AT, R BT b BB A AR
5% B8 W) o i B 57 S B RN . ARG R D 98 P v SR A 90 55 7 1 T 412 (At B A0 Al S 4

SRERR: R BRAN 5 B OF VA ARk s WA s 07

RESES: U66l.4 CERFRIZAD: A doi: 10.3969/j.issn.1007-7294.2024.07.013

Fatigue performance tests of Mn25A17 steel welded joints

ZHANG Yu', LI Jun', ZHOU Jun?®, CHEN Wei', SHEN Wei', LI Xiao—bin'
(1. School of Naval Architecture, Ocean and Energy Power Engineering, Wuhan University of Technology,
Wuhan 430063, China ; 2. China Ship Research and Design Center, Wuhan 430064, China)

Abstract: Mn25A17 steel is a new type of lightweight and high—strength marine steel, and the fatigue proper-
ties of Mn25A17 steel have not been studied in relevant experiments. In this paper, the fatigue tests of typical
nodes such as base metal, butt welded joint and T—welded joint of Mn25A17 steel were carried out, and the fa-
tigue grade curve of the typical nodes was obtained based on the nominal stress method and the hot stress
method, respectively, and compared with the fatigue grade curve of the existing standard. The fracture mor-
phology of the three samples was observed, and the crack propagation law and fracture mechanism were ana-
lyzed. The test results show that the fatigue life of Mn25A17 steel base metal is higher than that of ordinary
steel designed by the specification. The specification underestimates the fatigue life of butt weld joints of
base metal and smoothed toes, but can accurately evaluate the fatigue life of T-weld joints. By comparing and
analyzing the difference in damage rate of the three specimens, the fracture morphology was further systemati-
cally analyzed. It is found that the initial crack source and welding residue will reduce the fatigue strength.
This study can provide a theoretical basis and experimental support for the prediction of fatigue life of marine
high—strength steel.
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Fig.1 Fatigue specimens (Unit: mm)
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Tab.1 Mechanical properties of welding deposited metal

TR HURISREE R /MPa JEIRIREE R /MPa WrE M RA =30 Crbilioh A/

ER80S-G =600 =480 25% 62

®2 BESHY
Tab.2 Welding parameters

T HA4/mm /A HE/V PR/ (em - min™)
T TR AR 4.0 140~180 22~26 15~25

&3 Mn25A17 WFVEFZHIULFER S
Tab.3 Chemical compositions of Mn25A17 steel and electrode

LAY C Mn P S Al Cu Mo Ti

ER80S-G 0.07 1.75 0.013 0.012 / 021 018 0.15
Mn25A17  0.80~0.95 23~27  <0.015 <0.015  6.0~7.5 / / /
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Fig.2 Tensile specimens
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Fig.3 Stress—strain curves

Tab.4 Test results of tensile strength

MRS JEIRSRE R /MPa  BURIIRE R /MPa BMEEE E/GPa YA
MTS-1 514.30 835.07 149.60 0.26
MTS-2 499.30 830.82 149.30 0.28
MTS-3 508.17 845.09 149.10 0.24
MTS-4 515.80 833.11 146.20 0.26
MTS-5 511.85 849.12 143.00 0.23
MTS-6 512.83 846.90 145.50 0.21
MTS-7 498.44 826.00 143.50 0.25

Mn25A17 508.67 838.015 146.6 0.25
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Fig.5 Results of nominal stress evaluation of base metal
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Fig.9 FEM modeling, boundary conditions and results
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