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T he Advanced  Sur face  Techno logy  Research 

Labora tory  (ASTRaL )  i s  a  re sea rch  un i t  o f 

Lappeenranta Univers i ty  of  Technology based in 

Mikkel i  in the Etelä-Savo region. It  carr ies out top-

level  research in mater ia ls  technology and a ims 

to l ink the research expert ise of  the Univers i ty 

w i th  the  h igh techno logy  industr ies  wh ich  are 

located  in  the  reg ion ,  F in l and  in  genera l  and 

internat ional ly. 

ASTRaL special izes in surface technology focussing 

on  th in  f i lm depos i t ion ,  sur face  modi f i cat ion 

and mater ia l  character izat ion.  The expert ise  of 

ASTRaL  in  bas ic  and appl ied research advances 

the development of  the leading edge mater ia ls 

techno log ies  that  a re  essent i a l  i n  p roduc ing 

innovat ive solut ions to mater ia ls  problems.  Our 

col laboration with industry enables this knowledge 

to be used to develop new higher value products 

and lower cost production solut ions.

ASTRaL educates the highly ski l led scientists and 

engineers at doctoral and master’s levels who can 

answer the technological challenges of the future.

ASTRaL  i s  a  par tner  in  the  M ikke l i  Un ivers i ty 

Consort ium,  a  networked academic  community 

which comprises the Mikkel i  based units of four 

Finnish universit ies:  University of Hels inki ,  Hels inki 

School of Economics,  Lappeenranta University of 

Technology and University of Kuopio. MUC provides 

sc ient if ic  research and univers ity- level  teaching 

and interact ion with surrounding society.

Research in ASTRaL

Surface Engineering

ASTRaL’s  research  i s  concentrated  on  sur face 

eng ineer ing  of  mater i a l s  to  ach ieve  nove l  or 

improved propert ies.  This is  done by manipulat ing 

the propert ies of a thin layer at  the surface by 



sub ject ing  i t  to  an  act i ve  env i ronment  or  by 

deposit ing other materia ls  on it .  The appl icat ions 

of this modif icat ion are,  for example

•	 wear resistant coatings

•	 biocompatible coatings

•	 protective coatings

•	 decorat ive coatings

•	 catalyt ic coatings

Thin Film deposition

Thin layers of metal ,  ceramic,  polymeric layers or 

combinations of these are used to enhance material 

propert ies using two main deposit ion processes:

•	 Atomic Layer Deposition (ALD)  -  thin f i lms of 

	 materia l  are bui lt  up in sequentia l  layers one 

	 atom thick.  This gives extreme control  over the 

	 un iformity  and conformal i ty  of  the mater ia l 

	 and  a l l ows  the  depos i t i on  o f  l a ye r s  w i th 

	 control led structure such as nanolaminates.

•	 Magnetron Sputtering  -  a ‘target’  materia l  is 

	 bombarded by h igh energy ions .  Mater ia l  i s 

	 e jected from the target and deposited on the 

	 part to be coated. Mixed materials, graded layers 

	 and mult i layers can also be deposited.
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