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SMARTLAM …

… there´s still a lot to do produce complete micro systems

in a „Star-trek“-like manner

• …highly flexible, scalable 

cost efficient manufacturing 

environment for production 

of complete micro 

components in small 

medium series in one 

machine

• … is  about combining already existing rapid prototyping-, structuring-

additive manufacturing  technologies as well as assembly and production 

knowledge for system integration



Small- medium volume manufacturing of miniaturized 3D-

Parts using Rapid Prototyping technologies

���� Industrial use of rapid prototyping

technologies for single and small volume

production has reached the industrial and

consumer market introduction. 

Testing of 3D metal printing system for production of spare parts

for the ISS – the NASA electron beam freeform fabrication (EBF3)

Technologies: 

- Laminated Objects modeling (LOM)

- Selective (Laser) Melting

- 3D Printing (e.g. Fused deposition Modelling, FDM)

- (Laser-)Sintering

- Sterolithography modelling (SLM)

3D- Manufacturing  prototpye of

complex mechanical systems e.g. 

using FDM (Source: Stratasys)

„low cost tool

Replicator 2“ with

double extruder

from Makerbot (ca. 

80-100µm res.))

LOM: Volume production of

Bioanalytical 2.5D-disposable 

with channel width <50µm

Source: AlineInc.



Small/medium volume manufacturing of miniaturized 3D-

Parts using Rapid Prototyping technologies
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� Systems are focussing solely on manufacturing of parts with

mechanic functionality

� Many of them are still not precise enough

� A setup, allowing to produce more complex, mechatronic systems

by use of rapid prototpying and additive manufacturing

technologies in a cost efficient way is still missing



SmartLAM 3D-I – Modular Hardware Concept and flexible 

Re-Configuration

Ink- /aerosol-

jet printing

CO2 + Excimer Laser 

cutting/milling

Sheet to sheet

Lamination / 

Thermobonding



SMARTLAM – An Example…

Visualisation & User Interface polymer layer (Switches

simple displays,…)

- Printed electronics layer

- e-contacting layer

printed and/or

anisotropic film

Battery

(printed or

NIL.film based)

Integration of discrete components, e.g. IC and/or Memory (assembly)

Througcontacting
Polymer membrane layer

Fluid lumen (eg. Buffer)

3D-fluidic system

(pre-) structured polymer film acting as carrier system/ housing /  

patterned sensor and/or 

functionalized layer.



An Opportunity to create Business in Emerging Markets
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SMARTLAM addicted a complete work

package to the validation of the economic aspects

- Electrophoresis chip for bioanalytical testing

- Customized LED for illumination

DesignLED – Customized

high-end LED applications

2 industrial demonstrators + 6 associated partners:



Requirements
specified

Module 
Adaption +

Module 
assessment

Flexible machine
concept

Component
Integration on 
demo level

Demonstrator 
system

Prototypes
in small
volume
production

03/2013

03/2014

03/2015
After 2015 :

Increasing flexibility

After 2015 :

Increasing flexibility

SmartLAM project:  Timeline

10/2015



Thank you for listening!
www.smartlam.eu

markus.dickerhof@kit.edu
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