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Micromechanical 'damage analysis of short fiber titanium
matrix composites. under combined axial loading
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Abstract- In this paper, a unit cell based micromechanical model is presented to predict the elastic-viscoplastic
response of aligned short fiber titanium matrix composites subjected to combined axial loading in the presence of
fiber/matrix interfacial damage. The effects of manufacturing process thermal Residual Stress (RS) are also included in
the analysis. The representative volume element (RVE) of the short fiber composites consists of ¢xrx#h cells in three
dimensions in which a quarter of the short fiber is surrounded by matrix sub-cells. In order to obtain elastic-viscoplastic
curves, the fiber is assumed to be linear elastic, while the matrix exhibits elastic-viscoplastic behavior. The Evolving
Compliance Interface (ECI) model is employed to analysis interface damage. This model allows debonding to progress
via unloading of interfacial stresses even as global loading of the composite continues. Results revealed that for more
realistic predictions, in comparison with available experimental and the other models results, both interfacial damage
and thermal residual stress effects should be considered in the analysis.

Keywords: Micromechanics, Short Fiber Composites, Elastic-Viscoplastic Behavior, Interface Damage, Thermal Residual Stress.


www.SID.ir

Ho2 g padl 0olj pme bl doo

b gl Aie) o pa odle (g5 (SilSag Sao Sl

] o.A.,o—‘ [ \\“]

Joe Sl wlse JL3) i 50wt Jolos alex
Lojlw 31 (g ks ol Slge b silvans Ly clio
Sow slp YU slabes jo 5 (Sle 5 )35 )L 2 e jo Uél
b Lyl g IS0 e cod s 1B (SYeb
a1y SVl g pley 4 ataly Gl Sl s Slge
ot sl V] Ly S sSny Jos 5 oS oo
Los g (6,5 &5 Ol yuass 5l (loo oS o3gume ;o l5lE &ul
doe cpl a5 cal ouls ool LS pioren e oo oolaul
Slge ploy 4 ataly 9 SVl b loand ol
SedlgSany Sl Joo S adl ©0n)5 sl
0] 5 Lyss 5 sy s 21 5 6 oLl
& Sy wl ek SedsSemy Joo il oad &)
sl ol a5 Lblon 05 5:) ovee SVl SO s
~ oo & o3be 55 (35 a8 5 L5 5 (S e slga o (oo Y
a0 pll oy sleesls 4 (6 5 SGoE Smin wee
el e s o8 e ol 8 45 ymin T3 1]
2 S e Bi ) gilon)lb b )I38,L oy Ll aS
ssb @l b )k Ul ans sl panlsiges e
Sty JS5 it e (el 255 oolibl i
Ol osle SVl LS ) sole a5 ol Lol ol 392 g Ation
L 5l ey e
sy @ ane; o SUI o gl JT (S e Slge o
Oprdee &5 a5 (e Ll gy ol 5l el (S Sl
g o3lasl b as aiil Sl loasY S8 o oole G jo s3>
aiphe JAS n 4 5 Fars slog 5 ket
S o dlge Sl AY GlF Jolod Cur S glaoe
5 3sx  piydilas] Sle 4Y Joe sl ol ons 4l
b Slo Y Joo [¥] 285 15 a0 Jsho (35, 50 1, 25
Gisy 5 Vel o Sy g W] b el e
JNES OV CEX NP VPO 2 IRV-IPCER S (O N
w30 5 Sl Y 3 Gl a5 Gy S e ool ,U3,

ey L ol mesSe 5 @osl &5 ead )l o g

6. Overstress

7. Interfacial Debonding

8. Flexible Interface Model

9. Constant Compliance Interface
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1. Residual Stress

2. Interface Damage

3. Short Fiber Composites
4. Aspect Ratio

5. Bonded
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3. Extended Simplified Unit Cell
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1. Evolving Compliance Interface Model
2. Simplified Unit Cell Model
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