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Table 1 Chemical composition and mechanical properties of SM490A.

Chemical composition [mass %] Mechanical properties
. Yield stress Tensile strength
C Si Mn P S [MPa] [MPal
0.11 0.26 1.28 0.014 0.003 391 522
| W=100

25 a  Thickness—=1235

215

g s I L I
T (a) White and black  (b) 3% nital etching  (c¢) Etched with 3%
T spray paint. solution. nital after polishing.
umit: [mm]
Fig. 1 Geometry of CT specimen. Fig .2 Image of the specimen surface with analytical markers.

TUXNVEBOREIL, SRET X NN A AE— KB A Z HAS-DX %, L 2 RIZi% VS-LTC3.3- 45/FS %
AL, ZL—AL—F%& 1000fps & 952 & THME 10Hz DFEFE, ffrPIciRE a1 7 o7, DIC gt O 50
% Table 2 (2779, JE575BRIL, 50 kN JHER —REERE A T, iR, KKEREE T C, AL 10Hz, 1B
B C— TEIRNE DR U A 2 i L7z, 97k BR 5% Table 3 (12”7

Table 2 DIC analysis conditions. Table 3 Fatigue test conditions.
Test ID SM490- | SM490- Test ID SM490-242 | SM490-243 | SM490-244
242 243,244 )
Maximum load [kN] 9.7
Image size [pixel] 1920 X 1080
- Stress ratio 0.1
Image resolution 3
[um/pixel] Crack length [mm] 28.0 ~40.4 24.0~42.0 322~65.1
Subset size [pixel] 37 Stress intensity factor range 11.8 ~ 162 106 ~ 17 131 ~374
Step size [pixel] 9 3 [MPam’?] — . —
°p e PIe White and 3%nital | Etched with
Filter size [pixel] 9 3 Speckle pattern printing black spray etching 3% nital after
Reference image At minimum load paint solution polishing
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iR O MR @ ZTRE T A 72DIIE,  WiE D WM AL E & BSUEMRALE O 2 SO FEENNBE L IS
— i & L CRERIA SM490-243, AR X 42 mm (2B AR 0 MIMEESTE 6 125\ T, DIFICHIT 5. Bz
SeuhE B U CIEakB i f0C 2 FRE O FIECHRE L7z, RBR{A SM490-242 (B L i, B a2 2 71T
i Lo BEmEG 5 B CBIE LIRE L7z, F72, SBRIK SM490-243, SM490-244 (233 Tl Fig.3 (27573 DIC
EERHOCTHIE L Y FREMSAMZFECkE Lz, XY i EOSNMEICBITD Y FMEMEZ Z 7 a v
kL7277 7% Figd IZR7. Fig. 4 (TR T K D ICHEBIE 2 F 0 CIE y FRENMOEL &S EF & 81
BT RE L 72 DRI O eI iE A LRSI & Y E LT,
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Fig. 3 Y-displacement contour near the crack tip. Fig. 4 3D plot of the Y-displacement near the crack tip.
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A TIAT UAEEHEMAL, 2 — FEADLLEIMES ORI OE AT U AL —"%f5F L7, Fig6 IZ
BoN-b AT U A —FO—flZpRT. 72k, ID-1 13AZNGH, ID-2 [ T8 S OMEED 0.045 mm,
ID-3 73 0.090 mm OHFIZIIT DV —FTh 5. WiiE D WHIHAN TlX Figd ID-1 O L2 L AR E 72D,
BALEE D HIE D2 D 1224 T Fig.6 ID-3 O X 5 ICREFITIEN 2R~ ER LHIEREE TIXIZIERIBIC R D, &
AT Y ¥ AN—T OGO A Z G5 728, LS D 1%, AR EOEE O EIZ OV THE & SIEHOTHD
BIfRICER I HIEHER A 2GR L, BEEH) D ORE L AR 22O 04 % KD, ERNRT @2 RDH Z &
T o ERET DFIEZIRE LIz RSB W T H A FIEIC X Y DIC f#T 2> & fiHR 0 JeimiiE 2 R E L.
Wi & IR OT O BRI BT A IEHER 2 OHER % Fig7 ITRT.
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Fig. 5 Strain contour near the crack tip. Fig. 6 Relationship of load and strain.

strain on the crack line.
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