
CoreTech System Co., Ltd. ã CopyrightÉ 2021 Moldex3D. All rights reserved.

Biuro konstrukcyjne PawForm

Fiber



CoreTech System Co., Ltd. ã CopyrightÉ 2021 Moldex3D. All rights reserved.
No contents are construed as providing a warranty, including any warranty of merchantability, accuracy, completeness, or fitn ess for purpose, or representation for which CoreTech System Co., Ltd. assumes any legal responsibility.

Contents

Introduction

Fiber Reinforced Plastics (FRP)

Mathematical definition

Mechanical properties

Importance of fiber orientation

Importance of fiber length

Importance of fiber concentration

Specific Flat fiber (slide 15)

Moldex3D Fiber Features and Benefits

Fiber analysis in Flow

Fiber analysis in Flow-Fiber Coupling (slides 21-24)

Fiber analysis in Warp

Fiber analysis for structural simulation

Conclusion

Case Investigation

Fiber results interpretation



CoreTech System Co., Ltd. ã CopyrightÉ 2021 Moldex3D. All rights reserved.
No contents are construed as providing a warranty, including any warranty of merchantability, accuracy, completeness, or fitn ess for purpose, or representation for which CoreTech System Co., Ltd. assumes any legal responsibility.

Introduction
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Why Fiber

Fiber Reinforced Plastics (FRP) has widely acted as an major material for lots of plastic parts for their superior 
mechanical properties 
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Raw Material Types

Material types are related to fiber length
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Fiber Reinforced Plastics (FRP)

In fiber-reinforced plastic (FRP) production, there are  three most important factors affecting the filling behavior, warpage, 
and product structural strength

ʡFiber orientation 

ʡFiber length (Breakage Prediction during Screw processing) 
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Fiber Reinforced Plastics (FRP)

Short Fiber: 

ʡHigh orientation intensity

Long Fiber: 

ʡLow orientation intensity, low anisotropic

High shrinkage rate

Low shrinkage rate



CoreTech System Co., Ltd. ã CopyrightÉ 2021 Moldex3D. All rights reserved.
No contents are construed as providing a warranty, including any warranty of merchantability, accuracy, completeness, or fitn ess for purpose, or representation for which CoreTech System Co., Ltd. assumes any legal responsibility.

Fiber Reinforced Plastics (FRP)

Fiber concentration (The concentration corresponds to the fiber orientation and melt viscosity)

Orientation determines the fiber-induced anisotropic mechanical properties

Anisotropic (With Fiber Orientation) Isotropic (Without Fiber Orientation)

Structure analysis: Deformation
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Importance of Orientation - Fiber Orientation Distribution

Flow orientation distribution consists of core, shell and skin through the thickness of the molding

ʡCore region contains a more random in plane

ʡShell layers are dominantly aligned in the flow direction

ʡSkip boundaries are due to a fiber-wall interaction
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Importance of Fiber Length

Generally, short fiber length is in a range between 0.2 and 0.4, and long fiber length is over 10 mm

ʡShort fiber suspension is close to be isotropic or weak anisotropic

ʡLong fiber suspension is very anisotropic and carry stress more efficiently
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Importance of Fiber Length

The melt went through the screw melting and injecting process, high shear forces can easily snap the fibers

Apparent fiber length degradation, less than 1/5 the original length can be easily found in the finished part
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Fiber Degradation/Breakage 

From Screw stage

ʡ7 mm long glass fibers in a PP matrix with 40 wt% were reduced to be about 0.7 mm by screw stage

ʡThus, fiber breakage is as a function of process parameters such as screw back pressure, injection speed, gate 
size, and nozzle design

40wt%glass-fiber/PP
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Screw-Induced Fiber Breakage with Moldex3D and ScrewPlus

PPS 2015
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Importance of Fiber Concentration

In 1956, Maron and Pierce describe the phenomenon in Suspension Balance Model

Later in 1980, Kitano et al. conducted an experiment

ʡThe higher fiber concentration will be the greater the viscosity and make the polymer melt difficult to flow forward

Moldex3D based on these research studies and experiments to verify the simulation accuracy

(Ref: An empiri cal equation of the relative viscosity of polymer melts filled with various
inorganic fillers, T. Kitano, T. Kataoka, and T. Shirota, 1980)


