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Crack Length Dependence of Threshold Stress Intensity
Factor of Finite Plates with Semi-Elliptical Crack
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Abstract: In this study, the crack length dependence of the threshold stress intensity factor (AK;,) for
semi-elliptical cracks in the finite plate subjected to bending stress was evaluated. AK;, of ultra high

strength steel (UHS steel) increased sharply at short crack depth and length. Mild steel (M steel)
showed a tendency to gently increase at short crack depth and length, compared to ultra high strength

steel. That is, different characteristics were shown depending on the material strength. AXK;, of UHS

steel and M steel was constant regardless of the width and crack aspect ratio (As). Regardless of the

steel grade and specimen size, AX,, of As=0.3 for the crack depth was slightly larger than 1.0. On the
other hand, that of As=1.0 for the crack length was much larger than 0.3.
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Fig. 1 Relationship of crack depth and AKth of
ultra high strength steel (UHS steel) in case
of 2 W=50 mm, t=10 mm
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Fig. 2 Relationship of crack length and AKth of

ultra high strength steel (UHS steel) in case
of 2 W=50 mm, t=10 mm
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Fig. 3 Relationship of crack depth and AKth of
mild steel (M steel) in case of 2 W=50

mm, t=10 mm

mmol A 139 MPa+v/m, 0.1 mmolA 1.85 MPa
Vm', 02 mmelA 218 MPay/m, 1.7 mmolA]
3.67 MPay/m ©1th As=1.09] Ak, = T4 2
°lc)¢t ¥4 Zol(a)7t vl Ao, As=03S
g Zol(c)7t ZA YEtEt olef o] Fd Zlo]
o 3 AK, = Asoll BAQlol Hls=slH oY, &+
g Aole A7l &AL Zlo] FA vehgth #4d
Zolet mRVIAE #E dolE #HL HdolA
FAA F7HFAT B As=1.09] R=09} 0.5+
o 0.1 mmolA etA Frlste] 1 #EY

AK, o 89, As=039] R=0E °F 1 mm,
R=0.5% °F 1.5 mmolA §3stA Frtete] 11 &
de] AK, el FHE3AT

Fig. 3£ AZFM steel)oll A Aoz ﬁ}f&ﬂl%é‘
289 Hl(R) 02} 0.5,
4 %%H](As) 1.0 034 Aot}

t 239739 A2 9l @
AGlel As=030] 2kt A YERTh F, R=09]
A As=1.0 0.01 mmolA 1.85 MPav/m, 0.06
mmolA 373 MPayv/m, 0.1 mmolA 429 MPa
Vm, 02 mmolA 493 MPay/m, 0.5 mmolA]
549 MPa+y/m ©]3, As=03 0.01 mmolA 1.96
MPa v/m , 0.06 mmol| A 3.86 MPa+y/m , 0.1 mm®l
A 4.41 MPa+y/m , 0.2 mm 5.02 MPa/m , 0.5 mm

k5 oz

o,

A 554 MPay/m ©lAth R=0.5%] A1
As=1.02 0.01 mmolA] 0.95 MPa+/m , 0.06 mm®l
A 2.08 MPav/m , 0.1 mmellA 2.49 MPa+/m , 0.2
mmol A 3.03 MPa+y/m , 1 mmol|A] 3.89 MPa+/m
0], As=0.32 0.01 mmolA 1.00 MPa+/m , 0.06
mmoll Al 2.17 MPay/m, 0.1 mmolA 2.59 MPa

Vm, 02 mm 3.12 MPayvm, 1 mmolA 3.93
MPa v/m oAtk 0|} zFo] AreFdolM FAs

A Z7hsrA o,
stod 21 wHe| AK, ol

°F 0.3 mmellA eRkstAl St
Tt 18v 9%

& zaAY o Hste] Fe FAIAE s}
A FAsHE AT dehyel, A hE 54
o] bt zloleta Bud

Fig. 4= A7Z4M steel)olA] LR 313HA 3
GiAIF (ALK, ) o #FE Zol(o)ete] BAoltt. o]

AL SYHIR) 09} 0.5, ¥E FHH|(As) 1.0
039 Aot #4 Aol 21dHA nf
AR H#E Zlol(a)e] Ao} Wi Ao

UebRth &, As=1.09] AL, 7F A YERRTH
2, R=0°14 As=1.02 0.01 mmolA 183 MPa
Vm', 0.06 mmellA 3.69 MPa+y/m, 0.1 mmolA
426 MPayv/m, 02 mmolA 491 MPay/m o]
As=0.3- 0.03 mmell 4] 1.10 MPa+/m , 0.06 mmoil 4]
1.50 MPa+y/m, 0.1 mmollA 2.00 MPa/m ,

6 Msteel
R=0, AKm(/, =6.0 MPa-m"’, Aow‘i? 300 MPa__
5 8Ky~ SOMPR 2
E oy T
£ ol RAS AK = 424 MPam™ A" <150 MPa
= . o =424 P 0,150 .
28 7
[
;.
!
i As=10 —
As=03 --- L
0 ‘ ‘ ‘ ‘ | |
0 1 2 3 , : :

Crack length ¢ (mm)
Fig. 4 Relationship of crack length and AKth of
mild steel (M steel) in case of 2 W=50

mm, t=10 mm

St S H|ASHYX] M23H M4z, 2019 8& 17



HiEtH ZEE W= REEH St

6 UHS steel
R=0,AK, '=6.0 MPam"’, Ac =560 MPa
5
2 4 o 05 0.5 05"' N
g / R=05, K, " =424 MPa-m™, Ac '* =280 MPa
A
= 3 }
= As=10 03
%2 2W=50mm(R=0) —— ----
2W=50mm(R=0.5) -
1}t 2W=10mm(R=0)
2W=10mm(R=0.5) -~ -=---
0 1 1 1 1 1 1
0 1 2 3 4 5 6

Crack depth a (mm)
5 Relationship of crack depth and AKth of
ultra high strength steel (UHS steel) in case
of 2 W=50 mm and 10 mm
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Crack length ¢ (mm)

Fig. 6 Relationship of crack length and AKth of
ultra high strength steel (UHS steel) in case
of 2 W=50 mm and 10 mm
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Crack depth a (mm)
Fig. 7 Relationship of crack depth and AKth of
mild steel (M steel) in case of 2 W=50 mm
and 10 mm
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Crack length ¢ (mm)

Fig. 8 Relationship of crack length and AKth of
mild steel (M steel) in case of 2 W=50 mm

and 10 mm
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Fig. 9 Relationship of crack depth and AKth of

ultra high strength steel (UHS steel) and
Mild steel (M steel). (a) 2 W=50 mm, t=10
mm, (b) 2 W=10 mm, t=3 mm
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g p g

ultra high strength steel (UHS steel) and
Mild steel (M steel). (a) 2 W=50 mm,
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