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Abstract 
The development of alumina green tapes, made of water based binder systems, allows the structuring by 

so-called cold embossing. The cold embossing disclaims time expensive heating and cooling phases as needed 
for hot embossing. That allows a reduction of process time. The structuring by embossing becomes more practi-
cable for high throughput manufacturing. For investigating the influence of powder amount and with or without 
plasticizer inside ceramic green tapes on deformation behaviour, tensile tests have been carried out. Further-
more, cold embossing tests with uniaxial compression tools were carried out. Channel structures allow investi-
gations concerning stability against elastic recovery. In a first series of tests various green tape compositions 
have been investigated. As results inferences to the elastic and plastic material behaviour can be obtained. The 
characterisation of structured tapes in green state has been carried out by using SEM and scanning surface 
area by confocal white light microscopy.  
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1 Introduction 

Ceramic substrates are in use for various 
functional applications, which are produced in 
multilayer technology. By integrating channel 
structures or membranes new fields of application 
can be opened up. Examples include biological and 
sensor technology or micro reaction systems. Hot 
embossing of commercially available LTCC tapes 
is in use as structuring method in the state of devel-
opment [1 - 3]. The hot embossing process of ther-
moplastic materials [4] is characterized by a heat-
ing period followed by displacement- and force-
controlled embossing with subsequent cooling 
phase under constant pressure loading. During 
heating the polymer becomes flow-able. Finally the 
embossed part can be removed from the structuring 
tool. A negative aspect of this technology is the 
time consuming process time. In this paper the 
development of so called cold embossing was pre-
sented, which is characterized by constant process-
ing at room temperature [5]. Therefore alumina 
green tapes, made of water based binder systems, 
have been developed. The use of such binder sys-
tems allows an environmental and user-friendly 
manufacturing of ceramic green tapes. Further the 
mechanical properties of the tapes and its influence 
to cold embossing process-ability will be presented. 

2 Experimental procedures 

2.1 Green tape preparation  
For preparing alumina green tapes the 

powder CT3000SG (Almatis GmbH, Gemany) has 
been used, a submicron powder with the following 
particle size distribution values (measurement by 

laser diffraction method, Mastersizer, Malvern 
Instruments, U.K.): d10 = 0.18 µm, d50 = 0.50 µm 
and d90 2.76 µm. The measured specific surface 
(BET-method) is 7.9 m2/g. The powder was also 
characterized by SEM studies, as can be seen in 
Figure 1. 

The suspension was prepared by ball mill-
ing with alumina grinding balls (10 mm diameter) 
for 3 hours at 60 rpm. The final slurry was achieved 
by adding the binder and other organic additives 
like defoamer as well as surfactant and further 
homogenisation by ball milling for 16 hours. As 
binder Duramax B1000 (Rohm and Haas), has been 
selected in preliminary tests as suitable for subse-
quent cold embossing. The final slurry was de-
gassed for two hours under pressure of 100 mbar 
and subsequently for 30 minutes at 50 mbar. Fur-
ther slips were prepared with addition of glycerine 
which acts as a plasticizer in the dried green tape. 

 
 

Figure 1: SEM image of the alumina powder 
CT3000SG, Almatis GmbH. 

The rheological characterization has been 
done by means of a cylindrical measuring system 

1 µm 
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