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AWFIETIL, RPEHETSE FEIESAAT SMA90A (JIS-G3106”) Z ks & L7-. SM490A DALZEHLALE & ORIk
PEE % Table 1 137, £/, MM ORI T = 7 14 MEE AN R S—F 4 ME DRI TWn 5.
% 55 5B 1 Fig. 1 \R30E 100 mm, #JE 12.5mm O =87 R5[8E (CT) RB A &AL, CTRERF O
YR 2R3 20mm TH Y, BEMROIR LD 2 mm 553 DOHT A ¥ v M THE 0.2 mm (S LA2NE S 40T
W5 P RERIE, SOKN HIERY —REREE A2 V¢, S|, KXERE T T, B 10Hz, E%EE T—ER
MEDOMIR L AR &2 £ L7z, 2O, #9573 BRh oW FRAEDOOT AEGX, 72X VgL (DIC 15)
WCEVAE L., BB REICIIAGA T L —TC P IABRE L%, BARXTL—TENB Ry RXT R F—
@A L, DICf#TH~—Hh—& Lz, fiftr~— 0 — %0 U738y Rim O B % Fig. 2 [OR7.
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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] [MPa]
0.11 0.26 1.28 0.014 0.003 391 522

T
Figure 1. Configuration of CT specimen. Figure 2. Image of the specimen surface with analytical
markers.
T YH VR OBRIL, REET VXA A — KB AT HAS-DX %, L > RIZIE VS-LTC3.3- 45/FS %

R L. Rl i&ﬁ%ﬁ)ﬂﬁ PO RSE S8 28.0mm, 34.0mm, 40.4mm (2725 -HEE T, AR YA
BTV 100 Ko 2545 L, DIC fiEATic =, fENTICIX R AT >~ 7 |~ DaVis StrainMaster ZfEfH L, #
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HERE E U L7z, JR97iBRS k% Table 2 (2, DIC f#HT D it % Table 3 ICZ L F R .

Table 2. Fatigue test conditions. Table 3. DIC analysis conditions.

Test ID SM490-242-1 | SM490-242-2 | SM490-242-3 Image size [pixel] 1920 X 1080
Maximum load [kN] 9.7 Image resolution 3

Stress ratio 0.1 Lur/pixel]
Subset size [pixel] 37
Stresiriictl;i:tlfttl;([;zrrnr]ange — - = Step size [pixel] ’
[MPa*m®3] 11.8 13.8 16.2 Filter size [pixel] 9
Speckle pattern printing White and black spray paints. Reference image | At minimum load.
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Wi 5 HOMEEGEHOTAORGREIEE Lz, B L2MEE 5 EHOTAEROM L Fig. 3 1277,
723, Fig.3 DAITIWTIE, DIC f##T & FE TR R0 L — 7Tk D i+ % 72812, DIC fighr o183 4 ID1
EIFEALERICMETO FEMICK VR SNAME LS ZHOTAOAGREZERTHE L TV 5.

Table 4. Representative points at relationship between load and subtracted strain.

Representative example ID

ID1

1ID2
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Distance from crack tip [mm]
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(a) SM490-242-1

Subtracted strain : &, [~]

(b) SM490-242-2

Subtracted strain : &, [~]

(c) SM490-242-3

Figure 3. Relationship of load and subtracted strain measured by DIC method.
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FE fi##T 35 & O DIC it O 8Z5E E DR E & 51 H O A0 BIFRIC IS T D AEHER 72 /041 & Fig. 4 \ORT.

F£72, Fig. 4 CIIEERAZHET L, V—7ORAMNIMTH L5 ERHOTHEN 0 B2 57 — % &k
HLUTZRER (DIC< 0) HERTHM LTS, 2P, Fig 4 OFKIZEBT 5 BB FE TR RIS < WiR
0 YAVESSTIE & %, ARASERIE DIC AT A RIS S R 0 BMCTE @ 2, T L CHEARIINV— T ORZAA N
BB %& BRA: U7z DIC fEATAS RIS < MR 0 MM-HE o 2 F TR LTV 5.

0.01 0.01 ” 0.01
3 3
| Y
f 5
i ]
0.005 0.005 QQQt : 0.005 o
b% ; |
@ 5i o
F i © 5 of o
R ® W Sop ® oo
o o : oF— :
1 1 1 1 1 1 1 1 1 1 1 : 1 1 1 1 1
0 0 02 04 06 08 1 1.2 0 02 04 06 08 1 1.2

(a) SM490-242-1

(b) SM490-242-2

(c) SM490-242-3
Figure 4. Transition of standard deviation on the crack line for the DIC and FE analyses.
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Fig4 XV, DIC fi#tr OIEHE(R AN FE T OFEHER 2R TRE W LRSS, i, Fig 318
TN—F OB NEN G X HOTHONMFMEZ IED T AR S, T — % O55 A #6FAE R D YR 72 D HY
KICHEB LR THIEBEZOLND. ZD=® DIC< 0 DFER T, V—70ORAMOEHAERI LIz Z & TE
R AT BRI/ E L 720, 22Ut TR 0 MYEESHE OHEE I FE fRNTRE R0 & BUG L2 miiE ¥k
BTEDOHEEEITIT SN 2 L DN HERTX 5.

ABFFECIENE U 7298 57 s BRI I W CHIE L7z iR © ¥~k O — % % Table 5 (2777, Table5 L ¥, DIC
& FEA Ol 0 P -HEDOHEEEIZIX 0.3 705 0.4 mm BREDOZENHER TE 5. Fig. 3 £V, DIC f#HTIC LD
B AT U VA L—T IR ) A AN ES K BIFICEIGTE TR Y, BRE~OHEAE TR O AR L AR
TR OISO HBER OB A 72 B U4 MRFEIC VTV D FE BT £ /L B L OMLEENE 2 b b.

Table 5. Estimation results of alternating plastic zone dimensions in DIC and FE analyses.

Test ID SM490-242-1 SM490-242-2 SM490-242-3
DIC [mm] 0.48 0.64 0.62
DIC=0 [mm] 0.35 0.59 0.53
FEA [mm] 0.21 0.23 0.33
4. & &

ABFSE T, DIC f#HTIC K 2 Wi 0 SIS HEORIE B 2 VT, 5 RZNER AT — U T HRE %
FEha L, JRI7RRER AT — Y I TOMR Y WMEECTE o ORIERE R L2 TREEZ1T > 72, LT ISR
THLNTHALLR b ICE R ZRT.
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2) DIC{EDORIESE & FE M2 545 DAL i 0 B PEIEHEITR 0.3~0.4 mm T2 O 03RS S v7z.
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