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This study proposes a micromechanically-based continuum damage mechanics
(mCDM) and, through the framework, demonstrates the damaged constitutive
behavior of composite materials.

The mCDM, combining the advantages of micro damage mechanics (MDM)
and continuum damage mechanics (CDM), has three constructing steps. The first one
is to define physically based damage internal variables within the microscope. Second,
build relationship between the damage variables and the damages materials constants
by homogenization method (HM). Last, formulate the evolution equations of damage
variables and other interna variables under the framework of thermodynamics of
internal variable (TIV).



As for composite materials, the study proposes the composite intralamina
damage model of the laminated composite materials. This model comprises three
parts: matrix cracking damage model, fiber rupture damage model and fiber kink band
damage model. The damage variables of the three are matrix cracking density, fiber
rupture volume fracture and fiber kink band volume fraction in sequence. After
programming the composite intralamina damage model into UMAT subroutine of
ABAQUS, we found the stress-strain relations and damage devel opments of the [0/90]
and [0/45/90/-45] laminates could be studied with good results.

Keywords: micromechanically-based continuum damage mechanics, the
framework of thermodynamics of internal variable, matrix cracking
damage model, fiber rupture damage model, fiber kink band damage
model.
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777 composite structure:
- Toughened materials for improved and d.

+ Designed for simple, low-temperature bnltﬂl rupairs
= Corrosion and fatigue resistant
» Weighs less (composite empennage saves over 1,500 Ib compared with prior aluminum structure)
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Dominant Damage Modes:

Damage

« Intralaminar Cracking (pre-CDS)
« Interlaminar Cracking (post-CDS)

1. Matrix 3. Delamination
Cracking
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5. Fracture

i

: 0°

0° 0°
2. Crack Coupling - 4. Fiber Breaking
Interfacial Debonding .
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Percent of Life
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