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£ 1 LY12 EFEl 4
Table 1 The chemical composition of LY12

Main composition (%) Impurity no large to
Cu Mg Mn Al Fe Si Fe+Si Zn
2.8~49 1.2~1.8 0.3~0.9 Dbase 0.5 0.5 0.5 0.3

xR 2 HHBUAEIER
Table 2 The mechanical property of LY12

Material E (MPa) oq.2 (MPa) o, (MPa) 4 (%) o (%) n
CZ 75000 268 585 10.0 11.9 0.23
M 65000 136 230 11.5 12.9 0.11
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Fig. 1 The microscopic property of crack Lip
(a), (b) Beq = 75° and 30° of material CZ; (c), (d) fJeq = 30° and 0° of material M
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B2 ARIGEATHRABUCBRHERE Ve HBREHE
Fig.2 The distribution of Vz near crack tip while initiation
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Table 3 The critical values of some crack tip deformation parameters

measured from experiment and numerical analysis

Material ~ Specimen No. feq (°) (CTOD + Dp) /mm (CTSD + Rp)/mm) Vg¢

CzZ PM7 30 0.263 - 0.95
CzZ PM5 45 0.277 - 0.85
CZ PM4 15 0.234 0.205 0.91
CZ PM2 0 0.18 . 0.250 0.97
M PM9 30 0.390 0.219 1.91
M PM8 45 0.460 0.177 1.97
M PM10 75 0.389 — 1.92
M PMI11 0 0.156 0.447 1.95
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MIXED MODE DUCTILE FRACTURE EXPERIMENT
AND ITS CONTROLING PARAMETER

Zuo Hong Chen Yiheng
(School of Civil Engineering and Mechanics, Xi’an Jiao-Tong University, Xi’an 710049, China)

Zheng Changging
(Department of Mechanics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract In this paper, the experiment of a series of plain strain mixed mode ductile fracture
is carried out in two kinds of ductile materials (quenched aluminum alloy LY12-CZ and annealed
aluminum alloy LY12-M). The microscopic characteristic behavior of deformation and the initiation
of blunted crack tip is investigated by using SEM near the area ahead of the blunted crack tip in

the middle thickness profile at the critical range of crack initiation. The adaptability of ductile
fracture parameter

void growth ratio is re-examined by the experimental data and numerical
analysis in large deformation process of the ductile metal materials under mixed mode loading.
The comparison between the results from the experiment and those from FEM analysis is based

on the same deformation at the blunted crack tip with the aid of the same crack tip opening
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displacement (CTOD) or crack tip sliding displacement (CTSD), then the critical value Vg at
which the crack initiation occurs is evaluated. The directions of trace line of maximal value of Vg
distribution and the mixed mode fracture angles are discussed in different materials and mixed
mode loading conditions.

From the results under comparison and discussion it could be concluded that: (1) The defor-
mation of blunted crack tip appeals as non-symmetry blunted deformation, the initiation position
of crack tip is always in the area of violent blunted deformation, specially in the condition of pure
shear loading. (2) The distribution of Vg near the blunted crack tip is different from which far
away from the crack tip. This property is different from that in Liner Elastic Fracture Theory in
which the distribution of Vi is unchanged with the distance from the crack tip. The transferred
area of Vg distribution is affected by the loading condition, for example, this transferred area
is near the crack tip in pure mode II and it is far away from the crack tip in pure mode I. (3)
The position of maximal value of the void growth ratio near crack tip is consistent. weil with the
position of the initiation in the blunted crack tip. And the critical value of the void growth ratio
is insensitive to the differences of mixed mode in a definite Jucuile material. (4) When a kind of
characteristic distance which depending on th= rcaterial properties is considered, the direction of
the crack growth is closed with the direction of the districunion of the maximal value of the void

growth ratio in a definiie distance. So we can couclude that the ductile fracture parameter

void
growth ratio could be used to predict the initiation and growth direction of the ductile mixed mode

fracture wheii ccusidering a material characteristic parameter.

Key words ductile mixed mode fracture, ductile fracture controlling parameter, void growth
ratio, initiation and growth direction



