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Fracture Behaviour of the AISI 4130 Surface Cracked Plate

Jae~Hoon Kim*, Jang-Woo Ong*, Soon~I1 Moon

** Seong-Eun Kim**, Song-Hoe Koo**

ABSTRACT

In the case of surface cracked plate specimen, we can not measure the fracture toughness of ductile mate-
rials by the ASTM E 813 standard method. In this report, using the Acoustic Emission method, we found
out crack initiation point and investigated fracture toughness which was calculated by FEM. The method
used in this paper shows that fracture toughness by using AE technique is reliable.
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Table 1 Mechanical properties of AISI 4130 steel

Yield Modulus of| Modulus of| Paisson’s
strength | elasticity | Plasticity ratio,
Oy E Ep
(kef/orer?) (ke | (kgf/mat) y
130.37 21350 214 0.33
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Fig. 1 Stress-strain curve of AISI 4130 steel
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Fig. 2 Configuration of surface crack tension specimen
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Table 2 Surface crack specimen size

Specinen Dimension (mm) (/)

Na, a 2 B w Me?

1 160 | 305 | 300 | 200 | o71

2 145 | 544 | 298 | 200 | 1.4

3 199 | 617 | 297 | 200 | 180

4 184 | 1012 | 294 | 250 | 295

5 244 | 1482 | 304 | 250 | 519

/____,._,_‘___ .

Load(Kgf}
b8 8

F.a0-1 ey ce=y
COD (mm)

ta}

4. mE-L

Total Ringdown Count
"
»
[
o
]
1

° L.RE-L Z.ak=y T eE—4 a.mE=1 &E-1

CODH{men)
(b
TRaE0 —|
é FRIA0 =
] i
TRROH =
B 4
F‘ 1ageo —|
° a A FE—L 2-4:-.': ;.‘t-ul-
CON(mm)
e
&Y
§ P EOUUE SO S
B oo.eEd-fi--rrieanoioon
= 8 L
e
- R Y A¥ 5
g 00t 1
pozea=fie -t
s 1_Fgay A .AL=L 3.&¢€-1 -_xC-1 wC=1
CO0(mm)
()
Fig. 3 Acoustic emission results vs. analogue parameter for

large crack size
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Fig. 5 Finite element model of a plate containing a surface
crack
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Table 3 J-integral estimates along the contours

t(deg.) | Contourl | Contowr? | Conbow3
90.0 0.44754 0.48563 0.48586
8.5 045179 049117 049117
B80.8 045764 0.49816 0.49831
78.0 046531 050753 0.50776
74.0 047597 0.52108 0.52140
69.5 048607 0.53446 0.53480
65.0 0.49670 0.54762 0.547%6
60.0 0.50750 0.56067 0.56100
5.5 0.51509 0.56725 0.56652
50.1 0.53204 0.58828 0.58’74&_1
450 0.55005 061132 0.61066
29.4 057164 0.64083 0.64006
32.8 0.60048 0.68273 0.68367
280 0.62050 (.71568 0.71740
230 064625 0.72536 0.72833
12.0 0.53103 0.59660 0.60446
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Fig. 6 J-integral of various crack size along the crack front
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