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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this paper, shape and size of the Crack Tip Plastic Zone (CTPZ) are investigated for orthotropic
Received 19 July 2017 materials based on Tsai-Hill and Hoffman yield criteria under various loading conditions and plane
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‘Available Online 18 November 2017 stress state for an infinite and central-cracked plate. It is assumed that the size of CTPZ is negligible

verses the crack length for all loading conditions. For instance, the CTPZ is determined for orthotropic
Boron-Epoxy and isotropic steel and effect of the crack’s axis angle on the CTPZ is analyzed for

ﬁ?gfgog?sthe axial of crack different loading conditions. The loading conditions were selected to obtain the CTPZ for mode I, mode

Crack tip plastic zone I and combination of mode | and Il. Dimensionless area of the CTPZ concept is used to compare the

Orthotropic materials results obtained from Tsai-Hill and Hoffman yield criteria. The results show that in the same loading

ﬂ?::dsmsje conditions, the size of CTPZ of Boron-Epoxy on Tsai-Hill yield criterion was smaller than on Hoffman
yield criterion and this disagreement is less than the 10% and 13% based on the dimensionless area and
radius of the CTPZ respectively. In a specific loading condition, the dimensionless radius of the CTPZ
of isotropic materials is unique; however, it depends on the mechanical characteristics in orthotropic
materials.
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Fig. 7 The CTPZ shape and size under mixed mode loading for
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Fig. 15 The CTPZ shape and size with various crack angel under
biaxial loading withn = 0.5 based on Tsai-Hill yield theory for
Boron-Epoxy
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Fig. 16 The CTPZ shape and size with various crack angel under
biaxial loading with n = 0.5 based on Hoffman yield theory for
Boron-Epoxy
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Fig. 13 The CTPZ shape and size with various crack angel based on
Hoffman yield theory for Boron-Epoxy
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Fig. 14 Dimensionless area of CTPZ versus different ¢ under
uniaxial loading, (a) Steel based on Tsai-Hill or Hoffman, (b)
Boron-Epoxy based on Tsai-Hill (c) Boron-Epoxy based on
Hoffman
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Fig. 19 Dimensionless area of CTPZ versus different ¢ under
biaxial loading with n =0.5, (a) Steel based on Tsai-Hill or
Hoffman, (b) Boron-Epoxy based on Tsai-Hill (c) Boron-Epoxy
based on Hoffman
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Fig. 20 Dimensionless area of CTPZ versus different ¢ under biaxial
loading with n = 1.5, (a) Steel based on Tsai-Hill or Hoffman, (b)
Boron-Epoxy based on Tsai-Hill (c) Boron-Epoxy based on Hoffman
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Fig. 17 The CTPZ shape and size with various crack angel under
biaxial loading with n = 1.5 based on Tsai-Hill yield theory for
Boron-Epoxy
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Fig. 18 The CTPZ shape and size with various crack angel under
biaxial loading with n = 1.5 based on Hoffman yield theory for
Boron-Epoxy.
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Fig. 23 The CTPZ shape and size with various crack angel under
proportional tension shear loading with p = —1.5 based on Tsai-
Hill yield theory for Boron-Epoxy
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Fig. 24 The CTPZ shape and size with various crack angel under
proportional tension shear loading with p = —1.5 based on
Hoffman yield theory for Boron-Epoxy
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Fig. 21 The CTPZ shape and size with various crack angel under
proportional tension shear loading with p = —0.5 based on Tsai-
Hill yield theory for Boron-Epoxy
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Fig. 22 The CTPZ shape and size with various crack angel under
proportional tension shear loading with p = —0.5 based on
Hoffman yield theory for Boron-Epoxy
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on Tsai-Hill or Hoffman criteria (b) Boron — Epoxy based on Hill
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