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Celanese Introduction
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Local reinforcement with Celstran UD Tapes

BOGE – TP Composite Brake Pedal
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Porsche 911 Brake Pedal
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OEM: Porsche

Platform: 911 & 9J1

Tier1:       BOGE Rubber & Plastics Group

Material:  UD Tape Celstran CFR-TP PA6-GF60-03-305BLK
PA6 sGF Granulate
PA6 Organo Sheet

Target: Weight and cost saving
Metal replacement
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Development through Partner Network

Comprehensive know-how in materials, design, simulation and process engineering was bundeled
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Simulation & Structural Design 
Optimization

Customized UD Tape 
Production Process Automation 

Material Benchmark & Structural Component Design  
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Specific material properties
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Source: Gutowski [1]
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Celstran Manufacturing Process – Pultrusion
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Fiber Rovings

Thermoplastic Melt

Impregnation Die

Polymer

PP, PA, etc. + additives

Fully Impregnated Long Fiber Granulate and UD Tapes
UD Tape (Full width rolls between 254-330mm

Pelet/Fiber Length: 11mm 

Extruder Puller Granulator

Glass

Carbon
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Celstran® UD Tapes

► Material

‒ Each fiber fully impregnated

‒ Constant fiber dispersion

‒ Superior mechanical properties

► Benefits

‒ Stiffness, Strength, Impact Resistance

‒ Structural Performance

‒ Local Reinforcement

► Production

‒ Pultrusion – Melt Impregnation

‒ Rolls in: 305 mm width & 0,30 mm thickness
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Celstran® UD Tapes
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Polymer Matrix

HDPE PP PA6 PA66

mp (⁰C) 127 173 220 255
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E-Glass

GF-70 GF-60 GF-60 GF-60

GF-70

HT Carbon Fiber CF-65 CF-60 CF-60 CF-60

Standard Material

R&D Experience

Developmental Grades

Focus on Automotive 
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Successfull path of development with our partner BOGE 
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Tape Benchmark

Customized Tape  

Production 

Signed Quality Agreement 

Tailored Slitted TapeLocal Reinforcement

Set-up Material slitting 

Needs & Requirements

CFR-TP PA6-GF60

Material Selection
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Benchmark – Why Celstran CFR-TP PA6-GF60-03 … 
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Material Characterization

Determination of stress–strain curves of following material combinations

► Organo sheets and injection molding compound

► UD Tape and injection molding compound

► Organo sheets and UD Tape

Simulation of organo shell and rib structure
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Source: Boge
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Hybrid Design 
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Source: Boge

Multiaxial tailored design according to forces and loads
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UD Tape Placement Process
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Source: Boge
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Manufacturing Process
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Source: mai

► Step 1 Thermoplastic tape layering process

► Step 2 Preheating of the tape layer

► Step 3 Transfer into the Mold

► Step 4 Over molding of Composite layer

► Step 5 Part inspection and labeling

Challenge

► Interaction of all three components

without delamination and temperature degradation

Manufacturing Process
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Summary

► 60% weight reduction to steel design 

► Final part weight 600g

► 30% weight reduction by using a tailored  UD Tape design  

► Reduction of wall thickness 

► Cycle time reduction

► Higher number of brake pedals would reduce costs even further

Weight and cost savings
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Thanks for Your Time
Any Questions?  
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Contact

Thomas Schulz 

Field Development Engineer

Celanese Engineered Materials

Cell phone: +49 (0) 163 2772 495

E-Mail: Thomas.Schulz@Celanese.com

Disclaimer

This publication was printed on November 2018 based on Celanese’s present state of knowledge, and Celanese 
undertakes no obligation to update it. Because conditions of product use are outside Celanese’s control, Celanese 
makes no warranties, express or implied, and assumes no liability in connection with any use of this information. 
Nothing herein is intended as a license to operate under or a recommendation to infringe any patents.

Copyright © 2018 Celanese or its affiliates. 
All rights reserved.
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Properties of Celstran UD Tape PA6
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