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On the Low Cycle Fatigue Behavior in the Longitudinally Butt Welded
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Junkichi Yagi, Member Yasumitsu Tomita, Member

Summary

Under fully reversed and pulsating load, the low cycle fatigue tests of notched composite
weldment plates were carried out and the plates were composed of high strength steel HT 60
and mild steel SM 41, and symmetrically arranged about the axis parallel to the direction of
axial load.

Strain behavior near a notch root was analyzed by Moire method at the successive stages
of cyclic loading and static strain distribution near a notch root was calculated by FEM.

These strains and their distribution were used to the formulae for the estimation of crack
initiation life proposed by the authors.

From these test results and analysis, it was found that the fatigue crack initiation life of
the notched composite weldment specimen was equal to the notched single material one when
the strain behavior near the notch root was equal, but crack propagation life of the composite
specimen was generally different from that of the single material one and was dependent on

" the arrangement of materials.
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Fig.2 Shape and Dimensions of Specimen

.b Table 2 Mechanical Properties B S0mm OAFERBA BN B L OBESES» LY
‘ HLBEERBRA & Lico WThoBa SRBAEEE -
e T N e e B G TR
(Kg/mm?) { (¥g/mm?) | (1) 2.2 2B 5k c
found par| 4L § 26.3 §2.1 35.8 1.2 ¢ RIS BAREFS Ne 2 2X10° HLT,
Spertaen |M160 | L6.8 7. 222 13 Bl A Ny 25 5X10° EET O EFIEEEr1 2
ST T MR, TTIR E 2 R DR
Yorched lwv60 | 32.8 6.2 / 1.1 DEERER—HEC 0D X D AR Lico ‘
wee lses | ses | s 17 i (/R LB, TR D SO BB R I SR 0
WL LN V4 1 E LI BRI TS ORE LN 10 @, HEE

® Gage Length ; 50 =m

=R I Do E1HF 14 72T NTCEEEMN D

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

238 HABMELRIE H1425

R=-1 R=0
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Table 3 Fatigue Test Results
specimen | R | ¥; Cmax Ao . ey Ne Ne Ne jiexlieg | ¥ an | ookl op
(Rg/mm?) | (Kg/ma?) (Exp) | (cal) | (Exp) (Cal) | LeDBIR | (Kg/um?)
27.5 55.0 / 0.0096 { 1305 1270 3795 0.34 5.40 52 38.0 57.7
29.2 58.4 / 1 o.0r08f1080 1060 [ 2637 | 0.3¢ |s5.40 | 1.52 | 40.5 | 57.7
sus -1 03 32.0 64.0 / lo.0133| 775 | 782 | 1663 | o0.3¢ [5.50] i.52 | 32.7 | 56.8
33.5 7.0 | / 0.0138 | 690 | 740 | 1360 | 0.3 |5.50] 1.52 | 32.7 | s6.8
39.0 8.0 |/ 0.0181 | 325 | 495 | 482 | 0.34 |s.70] 1.53 | 23.5 | s3.8
30.0 60.0 /1 o00m [17s0 Ji31s [ 3213 | 0.3¢ laeo| 1.43 | 22.9 | 46.1
32.3 64.6 / 1 0.0099 | 995 | 871 [1682 | 0.34 |5.20] 1.45 | 22.0 | 46.3
sk T s no |/ 0.0135 | 598 | 588 | 913 | 0.34 |5.80] 1.46 | 19.4 | 47.0
41.5 83.0 |/ 0.0270 | 140 | 256 | 202 | 0.35 |6.70| 1.51 | 9.5 | 48.7.
47.4 46.0 {0.00034 | 0.0233 | 600 | 505 | 1100 | 0.40 |6.8 | 1.72 / /
48.2 45.8 |0.00112 | 0.0257 | 400 | 296 | 467 | 0.40 | 6.5 | 1.71 / /
sHs ol 3 48.8 47.4 |0.00148 | 0.0254 | 276 | 260 | 276 | 0.40 |64 | 171 | / 1/
49.9 48.5 {0.00300 | 0.0286 | 134 | 156 | 134 | o0.40 6.2 | 1.70 | / /
50.9 49.5 Jo.01050 | 0.0387} 53 | 53 | 53| 0.40 |5.9 | 1.70 |/ /
47.4 46.0 10.00051 | 0.0194 | 400 | 410 | 706 | 0.40 | 6.8 | 1.66 / /
\ , 48.1 46.7 10.00145 | 0.0150 | 318 | 337 | 318| 0.40 6.7 | 1.66 / /
usH ¢ |3 48.6 47.2 10.00256 | 0.0241 | 198 | 196 | 138 | 0.40 |6.3 | 1.65 | / /
P 9.9 48.5 |0.01248 | 0.0342| 47 | 55 | 47| 0.40 6.2 | 1.65 | / /
50.4 49.0 10.02000 |-0.0402 | 29 | 30 | 20! 0.60 |59 | 1.64 |/ /
39.0 37.6 |0.00035 | 0.0179 | 530 | 662 | 1256 | c.40 | 6.7 | 1.71 / /
40.1 38.7 |0.00117 | 0.0201| 330 | 358 | 484 | 0.40 | 6.4 | 1.71 / /
‘ 40.6 39.2 }o.00114 | 0.0251 | 290 | 271 | 357 0.0 |6.2 | 1.70 / /
Sl 03 42.9 " | 41.5 10.00555 | 0.0277 | 106 | 100 | 106 | ©0.40 | 5.8 | 1.69 | / /
44.0 42.6 0.01110 | 0.0370| 49 | 48 | 49| 0.40 [ 5.8 | 1.9 | / /
44.3 42,9 10.01460 [ 0.0403| 3¢ | 37 | 34] o0.40 | 5.8 | 1.69 |/ /
56.4 55.0 10.00038 | 0.0193] 650 | 613 | 971| 0.40 | 8.5 | i.69 / /
58.1- | 56.7 |0.00119 | 6.0187 | 329 | 409 | 329 o0.40 | 8.2 | 1.68 / /
HT$0 o 3 59.1 57.7 | 0.00250 | 0.0270 | 204 | 202 | 204 | o0.40 | 7.9 | 1.68 | / /
; 60.2 58.8 [0.00560 | 0.0291| 94 | 114 | 94| 040 | 7.3 | 1.67 | / /
K 63.2 61.8 | 0.02400 | 0.0764| 12 | 20| 12| 0.0 |s.8 | 1.64 |/ /
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