
J Pain Relief 

ISSN: 2167-0846 JPAR an open access journa 
Fibromyalgia 2016 

June 15-16, 2016 

Volume 5, Issue 3(Suppl) 

Page 40 

 

 

Process development for the ceramic injection molding of oxide short 
fiber reinforced CMCs 
Metin Tülümen, IAM-WK, Karlsruhe Institute of Technology, Germany 

Benjamin Ehreiser, IAM-KWT, Karlsruhe Institute of Technology, Germany 

Prof. Dr. Thomas Hanemann, IAM-WK, Karlsruhe Institute of Technology, Germany / IMTEK, University of Freiburg, Germany 

Dr. Rainer Oberacker, IAM-KWT, Karlsruhe Institute of Technology, Germany 

Dr. Volker Piotter, IAM-WK, Karlsruhe Institute of Technology, Germany 

 

Abstract  

Ceramic matrix composites (CMCs) are created by adding 

fibers with variety of fiber structure into various ceramic 

materials to provide condition / task adapted properties. 

On the other hand, ceramic injection molding is an 

automated net shaping process that can produce the 

ceramic parts with complex geometry and good surface 

quality without the requirement for a post-processing 

step. In this study, we produced aluminum oxide CMCs 

(Al2O3 powder: TMDAR, Taimicron; Al2O3 chopped 

fibers: 3M Nextel 610) by using ceramic (µ-) injection 

molding process. Each step such as feedstock 

preparation, molding step, debinding or sintering, has 

significant effect on the final properties of the CMCs 

parts.  Measurement of density as a function of time, 

temperature, fiber content or -orientation coupled with 

the examination of the final microstructure is a useful 

method to evaluate the ceramic parts. The relative density 

of sintered CMC parts (sintered from 1150 to 1350 2h) 

decreased at about 35% with increasing amount of oxide 

chopped fibers from 0 to 25 Vol. % in feedstock including 

polymer binding system. The reason of such a low 

sintering temperature for aluminum oxide based material 

is to prevent the grain growth in the fibers [1]. In 

addition, the form of the injection mold design defines 

the fiber orientation that differentiate the density and 

mechanical properties of the sintered parts.  

The difference between tensile specimen (higher 

orientation) and disc form (random orientation) is about 

from 1 to 10% depending on temperature and the amount 

of fiber in the feedstock.  

 

On the other hand, whether it is hard to define the 

mechanical characteristic because of highly deformed 

sintered parts, our first impression on the results is that 

the fiber reinforced injection molded parts have lower 

fracture toughness than common CMC parts with endless 

fibers or fabric.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Fiber orientation and distribution in the neck 
region of a sintered (at 1250 °C) tensile specimen. 
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