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Fatigue strength properties of laser welded joints in 1180MPa class recycled steel
by

Nagashima Nobuo, Hayakawa Masao,
Nakanisi Noriyuki, Iwasaki Masaru, Kazuyuki Hayashi, Nakanishi Eizaburo

A laser welded butt joint was fabricated using 1180MPa recycled steel plate and a tensile test was performed.
Two types of fatigue tests using different loading methods were also performed. The tensile properties of this test
material were 1218 MPa tensile strength and 23.8% elongation, which were almost the same strength and ductility
as the base material. There were no abnormalities in the welded parts, and the joints were properly joined. The
unbreakable stress at 107 cycles of the base material (as pickled) was 450 MPa for both axial and bending loads at
a stress ratio A=—1. In addition, the unbreakable stress at 107 cycles of the bending fatigue test at £=0 was 340
MPa, which overlapped with the modified Goodman line on the fatigue limit diagram. The fatigue strength of the
laser welded butt joint was constant under axial and bending loads in the low life range of #=—1, but varied in the
high life range. The fatigue fracture surface under bending load was present only on one side and was caused by a
defect located approximately 100 um away from the surface. For £=0, the fatigue properties were in good agreement
under axial and bending loads. The fatigue limit was 250 MPa for both #=—1 and £=0 conditions. When the laser
input side was set to the maximum stress side and the stress ratio was set to £= 0 on the plane bending fatigue
testing machine, the fatigue limit was dramatically improved to 340 MPa, and the same fatigue strength as that of
the base material after pickling was obtained.

KEY WORDS: fatigue, 107 cycles fatigue limit, stress ratio, fatigue limit diagram, laser welded joint

1 & 5 SREE A B 5702 L7z 1180MPa A 27 7 v 7 iR Al £ > %€

HOERIRRE(LRIRE 5, BB RS CO2 Bl E 0 TEDE L — VIR T O3 IR & Sk L 7.
HEEZEOBRE(IC L 2R E M EARIKRD BT
%, BEERECEMMEEEHT 5 FIEE LT, FMEE 2 SRERAE
BLEBICTVARET DT —F— K7 F 7 (TB) 3, PEMITEFER 7 7 v 7L AR L7Z 1180MPa D
HEhELH AT I E AL Sz V29 9 TB (X5REH Ut A 7 VAR TH 5. Table 1 IT{bERD 2R, #
DRI D 2RITDOERFA L EZEEHEDEREEL, KT BEAV T v 7% 1533 CTEML, &S 210mm X I
TV ARIETATIETHY, TB FEICHRICER S 1219mm X £ X 10.2m ® A T 71 iFeshE%, KRR
TN, I, FRERZ DML b A ST L7z, 20O AT 7 % 1230°C T 180mim M#EL L, 960°C7)>
5. A%, BEAEROZD, SHICEBENAT M 5 1050°C DR EFFH CHELE L, #RE 30.6mm DK
OTBMRMEHEND Z EREESND. \ZHEVE U 7=, SMIE, 1050°C o F4F %8 LEVE L,

FHOIIBEMAIRLCB TS COz HIEFEHR D —>TH 1020°CH 5 620°COMEHIFH T, 6 Befl: HIFEIERIC X
BEFEAT Ty FNSAIRL LT 1180MPa #k N1 7 4l STES 2.3mm OFEMBRICEML, 07U v T—7
WCOW TR IR 25l L7 9. ZORER, Sl NTKET, a4 T7—TEEER . FMOZ T AR
R LR oW R I R m R SR TH Y, BIIBEEEOEHRTH 5.
107 [EE 57 R EE X5 IERE D 1/2 THDHZ L ZHEMIC L— WL T 7 A N— L—HFIN T (YLS600/600-
L7z, 2 CAMIZETIE, T LEEEL SNHREKT AC, FERHT) 600W, tv—2 ) 6kW) % HWT %
DOMBEREEAAZ B9 LT, TB THES SN 5 EHFE L7z, SO COABLIEHRMICAL T U2 EiL,
ToEXEDLE L—PEERTF OSSR LT, BMEY U — IR RN BIEE LR e L — Y B A O

Table 1 Chemical compositions of 1180MPa class recycled steel.
Element (wt%)

C Si Mn P S Cu Ni Cr Mo
1180MPa | 0.20 1.48 0.39 0.02 | 0.003 0.30 0.10 1.31 0.30
\Y% Nb Ti Al Sn Pb B @) N
0.006 | 0.005 | 0.004 | 0.031 | 0.017 | 0.002 | 0.0001 | 0.0053 | 0.0024
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Fig.3 R=-1 fatigue test results for 1180 recycled steel plate
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Fig.4 SEM observation results of fatigue fracture surface(R=—1, 0.=246MPa, M=9.1X 105cycles).Maximum defect sizey area=282 u m.
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Fig.5 R=0 fatigue test results for 1180 recycled steel plate
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Fig.6 R=0 fatigue test results for 1180 recycled steel plate
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facing down.
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