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Table 1 Material Properties of AISI4130 Steel

Yield |Young's|Plastcity | Plasticity | _ .
: . . |Poisson’s
- Materials [Strength | Modulus | Modulus | Strain .
! Ratio v
Oy E E Ep
AlSI
| 4130 | 13037 [213500| 2140 | 0990 | 03
Steel
Table 2 Manufacturing Process of the
Surface Crack Specimens
: ! | N .
Materials | Abbreviation| S eCWIE e tation
i Process
Hot Rolled Plate
NW — Heat
AL Treatment(Q'T)
4130 — MC Longitudinal
Hot Rolled Plate — | from Plate
Steel w Welding — Heat
Treatment(Q/T) —
MC
NW : Non - Weld
W Weld
Q'T : Quenching Tempering
M/C : Machining

Table 3 Charactristics of Model 1-5.

. Fracture
t a c p thL
(mm? | ) | Gom) | 20| Load ?ress;;re
(kgf mm")
Plate | 30| 139| 146 | 104| 065 |128.267(FRL)
| Owl » ” "
M(iCbI Tube 1.626(FRP)
Closed| ” " " . |L626(FRP)+64.1
Tube (Axial Tension)
Plate | 30| 199§ 308 064| 180 ({117.207(FRL)
/ Owl " ” r ” " 4 ]
M(;del Tube 1.4813(FRP)
“ |Closed| ,, " " » |LAB13(FRP)+586
Tube (Axial Tension)
Plate | 30 | 1841 | 5062/ 036 | 295 {111.955(FRL)
! O.mll ” ” n ”
M%del Tube 1.4006(FRP)
Closed| . " " ” » | L4006(FRP)+5598
Tube (Axial Tension)
Plate 1 30 {1917 |3.086 /035 | 322 [105.709(FRL)
Ow] fid Lid [i2 ” n "'t) 3
Mc;del Tube 1.372(FRP)
Closed| " " " » |1L372(FRP)+52.85
Tube (Axial Tension)
Plate | 30 {2632 80 |033| 597 |[74619(FRL)
; Omrl ” " I ” "
MoSdel Tube 0.94%FRP)
Closed| " " ” » |0.949(FRP)+37.31
Tube (Axial Tension)
Table 4 Typical Results of J-Integral Evaluation
I contour 1| contour 2| contour 3
At 3616 4223 4.314
J2 3.609 4.208 4.295
J3 3.613 4.208 4.293
J4 3.641 4.303 4.3%4
J5 3.691 4.438 4.540
J6 3.743 4503 4.595
7 3.803 4577 4.656
]8 3.868 4644 4,704
J9 3.931 4,686 4721
J10 3.961 4674 4.691
J11 3.959 4564 4.555
J12 3.599 3.9%4 3.817
J13 2.310 2.442 2.281
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Fig. 1 Stress-Strain Curve for AISI4130
Steel i
Fig. 5 Crack Shape of Specimen
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Fig. 3 Fatigued Crack Shape According
to EDM Notches

e

Fig. 7 Finite Element Mesh Model of Tube

Section A-A

Fig. 4 (Configuration of Surface Crack
Tension Specimen
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