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S, Shear layer: Fibers oriented parallel to flow direction
S, Mid layer: Fibers oriented perpendicular to flow direction
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Fiber Orientations in Short-Fiber-Reinforced Plastics
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The yield function is defined as

f= f(o)—[ao +R(€P)}

where the equivalent stress g, 1s defined as an anisotropic yield criterion

.= \/F (0 -0y) +G(0,,—0,) +H(0,, —0,) +2Lc% +2Mo’, +2No%,

Where F, G, H, L, M and N are constants obtained by test of the material in different
orientations. They are defined as
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Orthotropic Elastic Plastic Material Model
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Common Approach:
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Example: Weld Lines ﬂEng
Isotropic Approach Fig. 6
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CONVERSE Approach:

Anisotropic
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Anisotropic Approach Fig. 7
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Part Geometry Fiber Orientation in Converse
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Frequency correlation — simulation to Xp. modal analysis
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| Gate location
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Supplier 1 Supplier 2

Two suppliers but parts are geometrically up to 95% equal. -
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Different gating location means two completly different engine components!

Influence Of Production on Fiber Orientation Engineering
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Untolerable error if homogeneous
isotropic material is used!

4. isotropic vs. anisotropic results

fiber orientation and material model by @
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[Scaled to Stress at
Break (Campus)]
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[Scaled to Stress at Break
of 90° Tensile Test Result]
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Oil Filter Cover at Burst Pressure 87,5 bar (Test Result)
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view on top of part
at cross-section A
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FE-Molding
Simulation

* orientation tensor
* FE-mesh of part

CONVERSE

* orientation mapping
e orientation averaging
* micromechan. model

FE-Mechanical
Simulation

* props. of fiber & matrix
 FE-mesh of structure
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Summary of the Procedure for Application in FEA
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