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Any tech ni cal uni ver sity who aims to de liver re sults worth
top class re search can not ex ist with out both X-ray and neu -
tron dif frac tion lab o ra to ries. Czech Tech ni cal Uni ver sity
(CTU) in Prague is no ex cep tion and the role of such fa cil i -
ties is ful filled by two labs which form a core of De part -
ment of Solid State En gi neer ing of the Fac ulty of Nu clear
Sci ences and Phys i cal En gi neer ing. The his tory of these
workplaces can boast with such names as prof. Adéla
Kochanovská and prof. Ivo Kraus who both be long to pi o -
neers of re sid ual stresses in ves ti ga tion by means of X-ray
dif frac tion in for mer Czecho slo va kia.  

Due to the broad scope of tasks be ing solved at all fac -
ul ties of CTU dur ing the last half a cen tury, the staff had to
face and cope with truly chal leng ing and, in deed, in ter est -
ing en gi neer ing is sues. Yet, the very name of the fac ulty
pro vides am ple hints as where its main fo cus has been di -
rected. The rise of nu clear in dus try in Czecho slo va kia re -
lied not on the fac ulty as for its main source of spe cial ists in 
power plants op er a tors and nu clear re ac tors de sign ers, but
also of a pro vider of nu clear in dus try con sul tancy, main te -
nance, test ing, re search and de vel op ment. Since nu clear
power plants and aero space in dus try are con sid ered by
many as the crème de la crème of me chan i cal en gi neer ing,
both lab o ra to ries broad ened their ho ri zons sig nif i cantly by
co op er a tion with prac ti cally all ma jor me chan i cal en gi -
neer ing in dus trial com pa nies in the Czech Re pub lic and
Slovakia.

Ap pli ca tions of neu tron dif frac tion in con densed mat ter 
re search in the neu tron dif frac tion lab o ra tory of CTU cover 
the range from lo ca tion of light at oms and cat ion dis tri bu -
tions to mag netic struc tures and phase tran si tions. Mag -
netic or der ing char ac ter iza tion, as well as the con trol of the
tech no logic pro cesses of chem i cal cat a lysts (faujasites),
struc ture anal y sis of high temperatute su per con duc tors, 

three-di men sional quan ti ta tive tex ture anal y sis and
non-de struc tive anal y sis of mac ro scopic re sid ual stress of
met als and al loys be long to the main tasks that are be ing
solved.

X-ray dif frac tion lab o ra tory has the rep u ta tion for be -
ing the lead ing work place for X-ray dif frac tion tensometry
in the Czech Re pub lic and as such it has strived to meet the
grow ing de mands for knowl edge of sur face and depth dis -
tri bu tions of mac ro scopic and mi cro scopic re sid ual
stresses re sult ing from wide range of ma te rial man u fac tur -
ing and sur face treat ments. These re quire ments by their na -
ture claim, of ten te dious, job of sur face and depth map ping
and hence ei ther fre quent pres ence of goniometer op er a tor
or mea sure ments au to ma tion. The choice of the lat ter at ti -
tude has ma te ri al ized in a sys tem with six de gree of free -

dom, dis tance de ter mi na tion by tri an gu lar la ser with 5 mm
precision and home made programme for the en tire sys tem
con trol ling. Dur ing the last de cade, the lab o ra tory par tic i -
pated on nu mer ous pro jects and grants. In or der to of fer
just a brief no tion, the most in ter est ing are listed in the fol -
low ing. 

In ves ti ga tion of Microstructure and Phys i cal Pa ram e -
ters of High-Tech nol ogy Treated Solid Sur faces (Na tional
Sci ence Fund, Min is try of Ed u ca tion and Sci ence of Bul -
garia), X-ray dif frac tion re search of la ser hard en ing
(GAÈR 106/95/0080), State of sur face re sid ual stress in -
duced by cut ting (GAÈR 101/96/1181), In ves ti ga tion of
sur face hard en ing tech nol o gies and their ef fects on the
cre ation of re sid ual stresses, their mea sur ing and eval u a -
tion (MPO FT-TA/06 è. OV60400086), Sur face in teg rity
as a tool for in creas ing util ity prop er ties of prod ucts man u -
fac tured by ma chin ery made by TOS Varnsdorf a.s. (MPO
FT-TA4/0125).
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