209-199 oo A1 o lesis 17 093 1396 (yoie (w30 il (wIiie dlxo

Sy pole dolinle _'_==
—
: . =
0 S0 (Swigo = 5
mme.modares.ac.ir _;',-.:-;_";a?j;;

SN Ll cob 5 T Kdly 4 UKD 2 5 sS4l S
%5}395)' é'g.n Sly Aliseo

2 o0 wola Madly Ld oM

Ul b i oKl ( SSlSe utige yluiily —1
sl s Cano oK1 (Kl wrtipe (A5 i)l ggomitily —2
g.rashed@put.ac.ir 619 zuy ggtio <o obl #

84S

Ao wleb!

Cod g glomio (5 e 3 g5 S L calde Jsb & dmbio S Ul S Se Sl g4l JSS g il dlie il
G Sclls plas 5 sl 13,5 1)) eble 5 ubm (sl e Jema 53 Lololyy Sapyishyl Slgo (sl oyl ilisee a5
= oo gl Sodly gl S Ggad lais 4 il SoeS Sy Job gojlul 4 Cand Sy ganl gojlul &5 0d 58
PSFSH S el S5 Sy e Gl x5 Bl i 3)Slean 5 Sy 5 ($3lge i @ & Vs 5 (Sl
390 Sk glacdls » S5 Sg Sdly ganb JS5 b as Gl (IS8 4 ()US)L g sl 00D (g2 ()51 hlizee Y-
st Colus pggis S edle 5 oo Gl sl joms 51 Jolo gl o sttlie sl bl Cusdtr 99 5 S 050 S g 9 350 S

JolS iy Al
1396 1528 il s
1396 ubi 27 eyl 5 &l

Ol 4L
S5 yge sl
Sy S P Sy g4l

[ Downloaded from mme.modares.ac.ir on 2024-04-18 ]

[ DOR: 20.1001.1.10275940.1396.17.11.21.1 ]

by Sl sl Sty gasl K5 gojlnl o By ol Job gl el ond odliu] Sy Sy Sty g4l day ée.-ax“f)‘ “’f
Sty (el s oy Colus (oluly GMET pl g Cadl (o8l b jlme (bl litio Hliio 51 5 So 68 0)lgan Jub—(glus jlxo ol o
S5 3 ko 3lgo (sl Sy st JS ol 2o pd 13 51 a8 oMy g4l dn (g glad wllys 9 0oyd 10 1 a8 S
0ol 5 (b JSS ul g 8l glise Slgi e Sug iyl dlge sy aliie Lalpd 3 & Gyg0 3l LSy (L b Ll

Dy wlgs odle Sl

Effect of Angle of the Crack Axial on Shape of Crack Tip Plastic Zone for
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ARTICLE INFORMATION ABSTRACT

In this paper, shape and size of the Crack Tip Plastic Zone (CTPZ) are investigated for orthotropic
materials based on Tsai-Hill and Hoffman yield criteria under various loading conditions and plane
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
different loading conditions. The loading conditions were selected to obtain the CTPZ for mode I, mode
Il and combination of mode | and II. Dimensionless area of the CTPZ concept is used to compare the
results obtained from Tsai-Hill and Hoffman yield criteria. The results show that in the same loading
conditions, the size of CTPZ of Boron-Epoxy on Tsai-Hill yield criterion was smaller than on Hoffman
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Mixed mode 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. 12 The CTPZ shape and size with various crack angel based on
Tsai-Hill yield theory or Hoffman yield theory for Steel
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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

o S b Sl S5 Se Sl g4l JSb g 03l 23 S
9P =15k (g haS glojer 38,0 cod S5l bl

Jeom sl o Jlne bl
Ty
- P o a |
S ——
P
e, g
_____ d "
1]
1
: i
iy i
., 1 g
/‘\_ g
AN
i‘ '.- .‘ 1l
1 S
Pod g
P
'l -~ b
i 5 i H
PG
. S iy
————t r
Al.c" 9 p—
4 0y, = 0g
S Tey = —L50g
a, Lo 1 T
RO o =0
o 05 1 15 2
rpl/a e

X=——3-1
(00/¥,)?
a:p=0 b:p=15 c:9o=30° d:p =45 e:p=60°

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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