[ Downloaded from mme.modares.ac.ir on 2024-04-25 ]

[ DOR: 20.1001.1.10275940.1395.16.8.30.7 ]

74-65 yoye 8 o loubs (16 0,95 1395 obT (ORI S (SwAiye Alxo

=
4 . -Eh i
OV 0 S0  wiigo = &
Jany
mme.modares.ac.ir u/')/;‘g;:%,

—

S Haaoll Sl giw Wy g9 gpled SNIG ) o | Q‘}' B|MEN
S dige)
2 sagans ol ga sans Fsals] OSy (S0 (pieun

S it Sed oSl (SlSa g ign ) polishy S (3ol -1
Ol e siaiy daped o5l (Sl pwine ¢)boliwl -2
mj_mahmoudi@sbu.ac.ir 167651719 _iw; Ggaio olys *

s e Sl
ol Slo 0lS02 5 (SillagSa gy s 31 odlitl b (o5 dinej 2jgpels’ &Y o 3 0kig g ol (i lie ] Bam Jol8 ptngiy dlis
5as L ; ; ol . . el 1395 cuiges) 12 cdl,
o el oS WBbie 0ud ool dly oo hg) 4 Byyre odiled (e ladl Al gy ((Sleg Ko B9y e dlsgy 130t J)--21 G
oBud bl 2 gl 9 o ignl Copot (o dpgeceml I3 |y ssled ez plall 3 KoMy J1B) g Gl (292 0859y 1305 313, 24 culs )
9 SeMgioVl 5 g isnl Cygo s aej 8y il mavedlll ()5 CaorelS (yp 29 Cajgrald ASl e dogy el Sl 57l 115
dipej Sdogia¥) 8y Jho adle plaie ygots diaj gp0 BUI ST g SVl g o L yanl Cyge 4 BUI L, Sl dinj S gsels
P ool )18 g8l Cjorals o ytod > iy Slalllas &y dgi L bl oo JIgte o) Jhoy (> g 9 (lSgd )y O g0y gy o] Slo
I3 adlae 5y90 ol oy B9y 3 SUI ez 20 Sl xS 0 J)E Ao g 3y90 (205 slaodls b dulio g i lutel Cue &”&"’i“
Sl Jgda g 02,8 48y Gy 39009 GUI o )3 ol it (0ye 9 sk (IS LI L o dimd e S U5 3,5 e w793l o

S5y 09 593l ol 6552 5 oo (IS 52 & WS o b S cpimen Ml S CujorelS e oS g Job
S 5 dgee Sloa )3 el A3 oy (8L cov &Sl ) il e BUlp dg0e cae 3 ol A3y ) i BUI cas > el
el Fg

Modeling of the effects of progressive anisotropic damage on the elastoplastic
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ARTICLE INFORMATION ABSTRACT
Original Research Paper The aim of this paper is investigation of progressive damage in a metal matrix composite lamina using
Received 01 May 2016 coupling of micromechanical method and continuum damage mechanics viewpoint. The

Accepted 11 July 2016

Available Online 14 August 2016 micromechanical method is a representative volume element- based method known simplified unit cell

method which possesses the capability of investigating progressive damage and plastic behavior in the
representative volume elements. The studied damage is isotropic and anisotropic based on continuum

Keywords: X . . . . TR . .

Maytrix metal composite damage mechanics viewpoint. Composite system under investigation is Carbon/Aluminum composite.
Continuum damage mechanics The matrix behavior is considered as isotropic and elastoplastic and the fiber behavior is transversely
Micromechanics isotropic and elastic. The fiber arrangement within the matrix is regular. The matrix elastoplastic

Anisotropic damage behavior model is included as bi-linear behavior and solution method is successive approximation

method. According to available previous studies, Silicon-carbide/Titanium composite system is noted
for validation and comparison with experimental data. Also, the effect of fiber volume fraction on the
damage progression routine is studied. The results show that by increasing the longitudinal and
transverse loadings, the damage variable grows the fiber direction and perpendicular to the fiber
direction and the axial and transverse Young's modulus decrease subsequently. Also, the results prove
that in longitudinal loading, considering anisotropic damage, damage progression in the fiber direction
is more than its growth, perpendicular to the fiber direction. Whereas, under transverse loading, damage
growth in perpendicular to the fiber direction is faster.
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! Hardening

® Successive approximation
® Von-Mises yield criterion
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silicon-carbide/titanium composites versus axial strain under axial
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Fig. 11 Variations of damage variable versus axial strain in transverse
direction under axial loading
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Fig. 10 Variations of damage variable versus axial strain in fiber
direction under axial loading
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Fig. 15 Variations of the composite damage variables versus transverse
strain in longitudinal and transverse direction under transverse loading
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Fig. 13 Carbon/aluminum composite stress-strain diagram under
transverse loading with isotropic and anisotropic damage and also
without damage
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