FOTOELASTICIMETRICKY VYZKUM NAPJATUSTI MODELOVEHO DISKU
Ing. Milos Censky,CSc, Stavebnf fakulta CVUT, Thakurova 7,166 29 Praha 6

Pro kontrolu potetniho feSeni napjatosti modelového disku za rotace,
provadéném ve VZLU Letnany, byla ve fotoelasticimetrické laboratofi sta-
vebn{ fakulty CVUT zkoumdna napjatost modelového disku na zmrazeném mode-
lu z epoxidové pryskyfice. Nejprve byl vySetfovan rovinny model vyrobeny
z desky z epoxidové pryskyiice tloustky 8 mm. Kotou¢ o prﬁméau 168 mm byl
na praméru 110 mn oslaben 30ti otvory o prdméru 4,5 mm po 12°. 0d kaZdého
otvoru byl k obvodu kotouce vyfrézovan vyfez Siroky 2,5 mm. Prim&r stie-
dového otvoru byl 30 mm. Po vyteSeni zplsobu undSen{ disku tak, aby ulo-
Zzeni za rotace zistalo symetrické a byla zachovdna moZnost dilatace v ra-
didlnim sméru, byl model uloZen do vyhtivac{ pece na osu, kterd prochize-
la otvorem ve sténé pece a byla zapojena na elektromotor o 2800 ot./min.
Imrazen{ ngpéti bylo provedeno osvédCenym reZzimem prohifdtim modelu na te-
plotu 115 "C a pozvolnym ochlazovdnim za stdlé rotace aZ na pokojovou te-
plotu. Izochromaty celych £add jsou na aobr. 1. I kdyZz se ndm nepodatilo
dosdhnout absolutn{ symetrie, povaZujeme vysledek pro dany dcel za dosta-
tecny. Souc€asné s rotujicim diskem byl zmrazen centricky zatizeny kotoué
0 prdméru 40 mm, na némZ byla urcena optickd citlivost K = 0,32 N/mm, pti
tlouStce desky B8 mwm je tedy optickd citlivost K'= 0,04 MPa. Byl nakreslen
celkovy obraz izochromat v prostoru kréku mezi otvory, maximdlni teplota
izochromaty je 16,1 A , tj. 0,644 MPa. Dale byly ve stejném prostoru za-
kresleny izokliny, sestrojeny izostaty a byla provedena separace hlavnich
napéti v krcku mezi dvéma sousednimi otvory. Ddle byl vynesen prubéh na-
péti na obvodé otvoru a prabchy rozdild hlavnich napéti v radidlnich fe-
zech prochazejicich stfedem segmentu a stifedem otvoru.

S vyuzZitim zkuSenost{ ziskanych pti feSen{ rovinného disku byl dile
FeSen disk prostorovy. Nirys tohoto modelu se shodoval s modelem rovin-
nym, padorysné byl 18 mm 3iroky, oslabeny mezi praméry 84 a 136 mm na
tlou3dtku 6 mn poloméry 5 mm. Tento model byl zmrazen stejnym postupem ja-
ko model rovinny, ale pii 1400 ot./min. Ani v tomto ptipadé nebylo dosa-
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Zeno dokonalé symetrie, av3ak pro ziskani poZadovanych hodnot je pfesnost
dostateénd. Fotografie izochromat celych £ddd je na obr. 2. Pro moZznost
vyhodnoceni namdhini byla z Cisti disku vyfiznuta Cast stredni coviny

v tloustce 6 mm, ddle dva radidln{ fezy prochdzejic{ stfedem segmentu a
dva radidlni fezy vedené stfedem otvoru. Na vyfezu stfedni roviny byly
krom& celkového obrazu izochromat zakresleny izokliny, sestrojeny izo-
staty a vynesen pribéh obvodového napéti podél otvoru. Numerickou inte-
graci byly zjistény separované hodnoty nap&ti cri a o,V kréku.

Uvedené hodnoty plati pro modelovy disk z epoxidové pryskyfice pti
uvedencém poctu otdcek. Pro snazsi moznost prepoCtu na skuteény disk
Zz libovolného materidlu pti jiné rychlosti rotace byly vypocteny hodnoty
napéti na obvodé stfedoveho otvoru pro plny disk pti ptisludnych otac-
kich. Pak je mo’né vypocist jednotlivd napéti pomoci koeficientl koncent-
race, které jsou na obvod: stiedového otvoru prostoroveho disku 1,36 a
maximdlni na obvod@ otvoru ve vyfezu na strané po sméru otaceni, a to
2,6. Na opacné stran¢ je 2,42. Rozdil téchto hodnot ptripisujeme vlivu od-
poru vzduchu. Prabéhy rozdilti hlavnich napéti v fezech prochdzejicich
stfedem segmentu a stfedem otvoru jsou na abr. 3a,b a prubéhy separova-
nych hlavnich napét{ v krcku jsou na obr. 4.

Fotoelasticimetricky vyzkum rotujiciho disku oslabeného vyfezy pri-
nesl celou fadu problémt. 8ylo tifeba vyvinout metodiku zmrazeni modelu
za rotace, zejména zplisob jeho undSeni, aby symetrie byla co nejlep3i.
Volbou rychlosti rotace je tfeba requlovat pocet tfdadt izochromat. Pii je-
Jich prilis velkém poctu jsou problémy s jejich odeditdanim v mistech ma-
ximdlnich koncentraci. Ziskané vysledky jsou cennym ovétenim vypoctenych
hodnot napéti na oslabeném rotujicim disku.
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JOINT LABORATORY OF OPTICS OF PALACKY UNIVERSITY AND PHYSICS INSTITUTE
OF CZECHOSLOVAK ACADEMY OF SCIENCE - SURVEY OF OPTICAL ELEMENTS AND
DEVICES FOR CONTACTLESS MEASURING IN MACHINERY AND ELECTROTECHNICS.

Joint Laboratory of Optics of Palacky University and Physics Insti-
tute of Czechoslovak Academy of Sciences in Olomouc (further only JLO)
has been founded in year 1984 and connects in its investigation on La-
boratory of Optics of PU founded in the beginning of the sixties by
Professor RNDr B. Havelka Dr5c. It secures along with Department of
Optics of Faculty of Natural Sciences in Palacky University a basic
and applied-research in branche of optics. A part of work of JLO is
in addition to research also design and realization of unique measuring
devices and instruments on base of optics and optoelectronics. The pa-
per gives a brief survey of some devices, that are developed in JLO at
the present time.

lLaser screen meter (LSM) is the automatic device for contactless
accurate inspection and measuring of industrial screen (wire or texti-
le cloth). The device operates on principle of optical diffraction and
spatial filtration. It enables inspection of screen dimensions in extent
circa 32 m + 4 mm, including statistical evaluation for metrological
aims. The accuracy of measurement is better then 2 m. The principle
of measurement is useable also for other applications of measuring of
reqular formation of type the screen.

Laser control system (LCS) is a assembling set of elements enabling
different types of applications. Generated laser radiation, with deter-
mined wavelength (in visible or near infra-red region), with high direc-
tivity and minimal divergency, enables to control (automatically or
remote, by operator) different devices (tunneling and melioration ma-
chines, irragation devices, excavators, ramming machines of permanent
way and the like). The control uses a straight line, two straight lines
or plane, with high control accuracy.

Elipsometer. The device is designated for very accurate measuring
of thickness and refractive index of dielectric, semiconductor and thin
metal layers, coated on absorptive pad, at variable homogeneity of layer,
up to size of object circa 100 mm. Evaluation and software extent are
variable.

He-Ne lasers - with output power 1-2 nW, working in mode TEM__,
included power supplies to these lasers or to laser tubes of othe
manufacturers. The lasers are useful for differentest application in
laboratories, in industry, and likewise.

Optical elements - mirror, optical lens trains and elements, pris-
mes, etc.; design, included realization, after peeds of customer (single-
part and small - lot production). There is possible to perform in case
of interest laso desing and realization of thin surface layers and further,
to design and to realize necessary mechanical parts (sleeves and likewise).
Universal optical elements allready designed, or produced after customer
specifications, are also designated as equipment of optical laboratories
- utilization on optical benches, tables and likewise.
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Optic medical magnifying lens is an auxiliary device for
improvement of visibility at medical treatment. The device, inclusi-
ve illumination by means of fiber optics is located on physician s
head. It is successfully applicated. The application is possible anywhe-
re, where is a need of visibility improvement at more preice working
operation. There is a possibility of optical correction for individual
worker,

The design and production of optical gratings on different pads
(glass, planefilm) of small and large outer sizes and different densi-
ty, for optical applications (moire interferometry and likewise).

Device for planeness checking of TV screens is a measuring instru-
ment for contactless planeness checking of soldered plane of these screens
in production. Accuracy is better then 0,01 mm. The device is designed
on principle of measuring of intensity of light by a diaphragm, aperture
of which depends on planeness of soldered plane.

This method is universal, convenient for measuring and/or checking
of planeness of larger, in cross section thin formations.

NDevice for testing of plane boards from point of view of their
defects and impurities. The device is developed for enterprise Tesla
RoZnov for testing of semi-finished products of Si wafers to diameters
200 mm. It operates on principle of analysis of laser radiation diffused
on investigated surface (on defects and impurities). Both principle and
device (in different modifications) is useable also for different applica-
tions at very accurate checking and/or at investigation of surfaces (e.g.
checking of mirror pads and likewise).

Hrabovsky Miroslav
Joint Laboratory of Optics of Czechoslovak Academy of Science and
Palacky University, 771 46 Qlomouc, Videriskd 15.
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