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Research on plastic zone of ] -type model crack extension stability
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(1. Faculty of Civil Engineering and Construction Management, Hunan College of Science and
Technology, Yongzhou 425100,China; 2. Faculty of Civil and Architectural Engineering,
Kunming University of Science and Technology, Kunming 650093 ,China)

Abstract; FRANC2D/L is used to simulate ] -type model crack extension in two thick-
ness Arcan specimens,of 6. 35 mm and 2 mm,respectively. The effect of meshing tech-
nique on the calculation is studied. The calculation precision of the software is mainly
impacted by the crack of mesh(The better calculation precision is obtained when the
crack surface unit is consistent with crack expansion unit), The size of plastic zone of the
crack tip, which is affected by materials, crack propagation length and specimen thick-
ness, is investigated by analyzing the effective stress. The results show that: material
yield stress is bigger, the crack tip plastic zone size is smaller, plastic zone size with
crack propagation length increases at first increases, then tends to be unchanged, the
shape of plastic zone is relevant with the thickness or boundary, such as, plastic zone of
6. 35 mm thick mother materials and three kinds of welding plate is diffusion type, plas-
tic zone of 2 mm thick mother materials follows Dugdale model, plastic zone of more
than 25, 4 mm thickness mother materials follows plane strain model. With crack initia-
tion, plastic zone decreases at first, then unchanges with the increase of thickness.
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P — a chart of | -type crack mother materials
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Fig. 2 P—acurve of ] -type crack fracture experiment
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Table 1 The comparison of crack length and

the maximum carrying capacity between
different thickness plates

/8K ax/ aw/ ﬁﬁ&ft Py / Py/ BAXR
o MR oo o BARHE D TR et
" oE/% B /%

2.00 f4 4.00 4.032 0.80 18.92 20.35 7.532
6.35 fH 31.63 32.512 2.79 221,30 226.47 2.340
6.35 ¥48 32.34 31.496 2.61 188.48 191.92 1.830
6.35 #14§ 31.21 33.528 7.43 187.26 183.40 2.060
6.35 #4B 30.85 32.512 5.39 177.55 186.00 4.760
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Fig. 5 Effective stress partial enlargement cloud

of different stages of cold welding

crack propagation units (unit: MPa)

3.3.3 BUFANELERERTHEL

BAEEE Kc=37 MPavm , RABE X8
BB BRB A & 2. 82X () AR R ReT i
BHRE oL BRHERMERE, TR
B4 W x QIR K /YRR ZE A 8K LU, K
8 F§ FRANC2D # T HEBE A B M B HX R+
RAEBM.

22 AEMBART sROGRD

Table 2 The plastic zone size of crack

initiation along the z-axis

o/ iz KA /mm
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Table 3 The plastic zone size along the z-axis mm
Hrx Wag KD .

HH A= Aa = Aq = Mg = . da= Aa= Az = bz = Ao =

0 mm 5.08 mm 10.16 mm 15.24 mm 20,32 mm 25,4 mm 30.48 mm 35.56 mm 40.6 mm
F4 2.977 20. 955 36. 830 48.895 55, 245 55. 880 54,610 53, 340 52,070
¥ 4.445 24,765 44.450 52.705 57.150 57.785 56, 515 56.198 55. 880
h 3,702 22.86 42,545 50. 800 55. 880 56, 198 56. 515 55, 245 54.610
A 5.017 26. 67 46. 355 54.610 59.055 59,690 58. 420 57.150 56.515
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Fig. 6 Effective stress partial enlargement cloud
of different stages of 2 mm thick mother materials

crack propagation units (unit; MPa)
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Table 4 The plastic zone size r,of the crack

initiation of different thickness base materials

HAEME/ mm WHKr [[XFEKE/mm BHKXr
2.00 3.722 38.10 0.847
6.35 2,977 50. 80 0. 847
12.70 2, 687 83.10 0. 847
19.05 2,012 76. 20 0. 847
25. 40 0. 909
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