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M. BONIECKI: The influence of microstructure on subcritical crack growth in ceramic
materials

The results of subcritical crack growth measurements as a function of microstructure
in materials containing: 99.5% Al1203 and 84.5% Al1203 plus 15% Zr02 are presented in
the article. It has been established that there are different changes in parameters
in dependence on grain size increase for each type of the materials. This fact is
connected with occurrence of different toughening mechanisms in these ceramics.

M. UONIECKI: Life forecasting of ceramic materials

The method of life forecasting of ceramic components subjected to cyclic thermal
shocks is presented for example of pushers applied in TV picture tubes production.
The attention is paid to some limitations of the method following from inaccuracy of
thermal stress magnitude estimation and strength distribution.

J. RAABE, E. BOBRYK: Application of three-point bending and acoustic emission in
prediction of strength of structural ceramics

A simplified method of determination of brittle fracture parameters for structural
ceramics by using three-point bending has been presented. The value of N, A, KIc and
Weibull modulus for alumina ceramics A190 and steatite SP4 have been determined, and
based on these findings, overloading diagrams enabling determination of lifetime, tf,
have been established. For the same materials the measurements of acoustic emission in
order to predict the crushing force in three-point bending, as well as a method of
preliminary loading enabling verification of these measurements, have been applied.
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M. BOHEIKU: BaufAHHe MHKPOCTPYKTYPH Ha pacnpoCTpaHeHHe MNOAKPHTHY@CKHX
TPEemHH B KepaMHYeCKHX MaTepHajax

B crarhe npejcTaBleHH pe3ydbTaTH H3MEDEHHA NapaMeTpPOB pPAaCHpPOCTPAHEHMU:A
NOIKPHTHYECKHX TPeMHH B QYHKIHH MHKPOCTPYKTYpPH B MaTepuaJax COJlepXamHx:
99.5% Al1203 u 84.5% Al203 nawc 15% Zr02. Koncrarupyerca, UTO M3MEHEHHH
BEJHYHHH B3THX NapaMeTpoB B (YHKLHH yBelAHWUeHHA 3EPEeH HMelNT pasHHHi xapak-
Tep B OGOHX CiIy4YadAX. JTOT PaKT CBA3AH C BHCTYNJIEHHEM Da3HHX MEeXaHU3MOB
YNPOUYHEHHUA TPEeMUHOCTOHKOCTH 3THX MATEPHAJOB.,

M. BOHEL[KA: I[IporHo3MpoBaHHe HIOJIrOBEYHOCTH KepaMHYEeCKHX MaTepHalloB

B cratThe npeicTraBJeH MeTOJ NPOTCHO3HPOBAHHUA JOJrOBEYHOCTH KepaMHYeCKHX
BJEeMEHTOB, paf0TAlMHX B YCJIOBHAX LHKIHYECKHX TEPMHYECKHX INOKOB HA TpU-
Mepe ToJakaTesJeH HCNOAb30OBAHHHX HA [POH3BOACTBe KHHeCKonoB, Of6pamaerca
BHHMAHME Ha HEKOTOpHe OrpaHUYEeHUA BTOro MeTola, BHTEKaKmHe H3 HEeTOYHOC-
TH OLEHKM BeJHYMHH TepMHUYECKHX HANpAXeHH! H CTAaTHCTHYeCKOro pacnpejelre-
HHA 3HA4YeHU! NOPOYHOCTH.

E. PAABE, E. BOBPHUK: [I[ppMeHeHMe TpPexXTOYe4YHOI'o H3rubaHHA H aKyCTHUYEeCKOR
OMHCCHHM IJA NPOTHO3MPOBAHMA MeXaHHUYECKOH NpPOUHOCTH KOHCTDPYKTHBHOH
KepaMuKH

MpexcraBieH OpocTo#f cnocol ompeleseHHA NapamMeTpoB TPEMHHOCTOHKOCTH NpH
HCNOJb30BAHWH TPEXTOYEUHOI'O HMIrHOGaHHA.

Onpenenenn 3HadeHua N, A, KIc u moayas BelGyana gaa aaysjga Al90 u crea-
THTa Cll4 ¥ Ha O9TO# OCHOBEe BHNOJHEHH Meperpys3oYHHe IHarpamMMh, Lalmue BO3-
MOXHOCTB OMNpelelleHHA NepHoJa cymecTBOBaHMA tf . JJa8 3THX MaTepHaJOB Cre-
JaHO HM3MepeHHe aKyCTHYeCKOX 3MHCCHH C LeJbb NPOTHO3MPOBAHUA paszpymawmei
CHJH MPH TPEXTOYEYHOM H3ITHOAHHH, & Takke II0OKa3aHO NPHMEHEHHEe MeTOLWKH
npeirapuTeNbHOR HArpyskH Janmell BO3BMOXHGCTH [IPOBEPKH B3TUX H3MepeHHit,




0D REDAKCJI

Trzy artykuly, przedstawione w niniejszym numerze, dotycza nowych metod oceny
wlasciwosci mechanicznej ceramiki. Metody te wykorzystuja mechanikg pgkania i emisjg
akustyczng. Badane materialty to ceramiki o zawartosci tlenku glinu od 85-99,5% AIZO3
i ceramika steatytowa. Jak zawsze w materiatach ceramicznych podstawowym problemem
jest rola mikrostruktury w badanych wtagciwosciach. Problem ten podejmuje pierwszy
artykul (M. Bonieckiego), w ktérym poszukiwano wptywu mikrostruktury (wielkosci ziarny
na parametry .réwnania predkosci peknigé podkrytycznych. Wbrew oczekiwaniom nie ma
prostej relacji pomiedzy tymi wielkosciami, ze wzgledu na zmiang mechanizmu rozprasce-
nia energii sprgzystej w okolicach wierzchotka pgknigcia. Mechanizmy te, jak wiadomo,
decyduja o odpornosci tworzywa na pgkania. Drugi i trzeci artykut dotyczg praktyczne-
go wykorzystania parametréw réwnania predkosci pegknigé podkrytycznych do prougnozowania
trwatodci elementu ceramicznego pracujgcego badZ to w warunkach cyklicznych naprezer
cieplnych (M. Boniecki) bgdZ naprezenia statycznego (J. Raabe i in.). Warto podkres-
1lié, ze w przypadku cyklicznych naprezeri cieplnych Autor przedstawil weryfikacje
skonstruowanej prognozy, ktéra potwierdzita wiarygodno$é danych pomiarowych i stusz-
nosci zatozert co do wartosci parametréw, ktére nie mogly byé zmierzone (np. amplituds
naprgzenia termicznego).

Ostatni artykul (J. Raabe i in.) podejmuje rdéwniez problem wykorzystania zjawiska
emisji akustycznej do prognozowania wytrzymatosci materiatu ceramicznego. Jest to
przyczynek do odpowiedzi na pytanie o duzym cigzarze gatunkowym - czy metode emisji
akustycznej mozna zastosowaé, jako nieniszczgca do oceny wytrzymalosci ceramiki. Uzys-
kane wyniki dajq odpowiedZ pozytywna.

Zdzistaw Librant




Rozprawa habilitacyjna

W dniu 7 czerwca 1991 roku na Wydziale Inzynierii Materialowej i Ceramiki Akademii
Gérniczo-Hutniczej w Krakowie odbylo sig kolokwium habilitacyjne dra inz. Henryka
Tomaszewskiego. Recenzentami dorobku naukowego habilitanta oraz przedstawionej do oce-
ny rozprawy zatytulowanej "Odpcrna na pekanie ceramika korundowa" (opublikowane]

w Zeszytach Naukowych AGH, Cetamika 59, 1990) byli:

Prof. dr hab. Aleksandra Sokolowska - Politechnika Warszawska
Prof. dr hab. inz. Krzysztof Haberko - AGH Krakdw
Prof. dr hab. Andrzej Szymariski - Cemat 70

W pracy podjeto problematyke odpornosci na kruche pekanie tworzyw korundowych. Ziden-
tyfikowano szereg mechanizméw prowadzgcych do istotnego podwyzszenia tejze odpornosci
oraz opisano czynniki mikrostrukturalne pozwalajace na optymalne ich wykorzystanie.

Za najbardziej efektywny mechanizm uznano wzmacnianie transformacyjne realizowane po-
przez dyspersje ziarn dwutlenku cyrkonu w odmianie tetragonalne)j w korundowej matrycy.
Odkryto mozliwo$¢ wzmacniania tworzyw korundowych przez ziarna regularnego dwutlenku
cyrkonu. Pojawienie sig tej odmiany przypisano niestechiometrii w podsieci anionowej
dwutlenku. Wyniki pracy wykorzystano do uruchomienia w ITME ceramicznych nozy do ob-
rébki skrawaniem metali oraz elementéw ceramicznych pracujgcych w warunkach wstrzasu
cieplnego w operacjach montazu kineskopdw OTVC.

W wyniku jednomy$lnego gtosowania nad przyjeciem rozprawy, kolokwium habilitacyjnego

i wyktadu habilitacyjnego, Rada Wydziatu Inzynierii Materiatowej i Ceramiki AGH wysta-
pita o nadanie drowi inz. Henrykowi Tomaszewskiemu stopnia naukowego doktora habilito-
wanego z zakresu inzynierii materiatowej.

Profil dziatalnosci ITME w obszarze materiatow
ceramicznych i ztagczy CERAMIKA-METAL

Statutowa dziatalno$é ITME prowadzona jest w dziedzinie inzynierii materiatowe]

i zwigzana z wykonaniem prac naukowo-badawczych, rozwojowych, wdrozeniowych i ustugo-
wych w zakresie materiatéw dla elektroniki, telekomunikacji, energetyki, rolnictwa

i medycyny. W obszarze materialdéw ceramicznych dla powyzszych zastosowari prace ITME
koncentrujg sig nad materiatami o wysokiej odpornosci na pekanie (ceramika Alzﬂ3 -
ZrO2 tzw. ZTA) oraz technologia folii ceramicznych na bazie A120} - ZrU2 dla wielu
zastosowari m.in. jako podiozy do ukladéw hybrydowych.
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CERAMIC-METALL FEED-THROUGH FOR HIGH VACUUM
AND HIGH VOLTAGE APPLICATION

MATERIAL CHARACTERISTICS
Ceramic parts are made of pure alumina containing over 97% AIZUB‘ Metallic parts are

made of FeNi42, kovar, cooper and aluminum. AgCu28, AgCu2INi alloys, silver and cooper
are applied as a braze depending on operating or assembling conditions. Permanent
assembling with apparatus or diveces is carried cut by soldering or welding. Metallic
flanges may be also designed to enable of the multiple assembling and disassembling

with apparatus or devices.

TECHNICAL DATA

Insulation resistance min. 1010’
Working voltage min. 3 kV
Leakage (helium detaction) 1.33x10°8 pa.m’ 57!
Thermal resistance (depending on kind of
braze and atmosphere) 770 + 1120 K

Continuous working temperature max. 570 K
Thermal shock resistance

- in gas environment 208 + 473 K

- in liquid environment 213+ 3D K
Pressure strength max. 10 MPa

- special performance max. 100 MPa

APPLICATIONS
Ceramic-metal feed-through are widely used in terminals of various type of vacuum
or high-voltage equipment i.e. nuclear technique apparatus, ion accelerators.

pressurised containers and others.

NOTE

Dimensions of metallic and ceramic parts on customer s request.

Produgcaer:

INSTITUTE OF ELECTRONIC MATERIALS TECHNOLOGY
133, Wélczyriska str., 01-919 WARSAW-POLAND
Tel.: (48 22) 349154

Fax: (48 22) 349003 or (0-48) 39120764

Tlx: 825031 itme pl
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MICROWAVE TRANSISTOR PACKAGE

MATERIAL CHARACTERISTICS

Package for microwave transistor has terminal arrangement which facilitates use with
strip transmission line. The multilayer package is characterized by hermeticity, high
mechanical strength, thermal shock resistance and insulation strength as well as good
thermal conductivity and low conductor resistance. The standard material is composed
of 92.5% alumina with co-fired tungeten, plated with nickal and 3 ym of gold (other
gold thicknesses available if required).

TECHNICAL DATA

Insulation resistance between arbitrary
each pair of metal leads (under 50 V) min. 5x10
Leakage (on helium detector) : 1.33x10°% pa.’ 8"

10

3 -1

Thermal shock resistance

Corrosion resistance without loss of leakage
Continuouse resistance to dry heat
Mechanical strength in axial tension

- wide lead

- narrow lead

APPLICATIONS

Hermetical ly sealed microwave package for holding the low-noise transistor working

at frequencies about SGHz.

NOTE

Uimensions of metallic and ceramic parts on customer & request. The minimum quantity

of packages in the order should be 100 pcs.

-65 - +155°C (5 cycles)
+40°C; 95% humidity; 500
+125°C4 1000 h

25N
1.5N
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Priodmuice'r

INSTITUTE OF ELECTRONIC MATERIALS TECHNOLOGY
133, Wolczyriska str., 01-919 WARSAW-POLAND

Tel.:
Fax:
Tlx:
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HIGH THERMAL SHOCK RESISTANCE CERAMICS

MATERIAL CHARACTERISTICS

Alumina - zirconia composite ceramics was developed for application where high
resistance for cyclic thermal shock is required i.e. assembling of glass and metall
parts in thechnology of TV picture tubes (pin-chucks) and for other application.

TECHNICAL DATA

Alumina content 85%

Thermal shock resistance i.e. parameter R, A T 1000 K

Bulk density 4,2 g/ow’
Bending strength 110 MPa
Young Modulus 240 GPa
Fracture toughness KIc 2.9 MPa ml/2
APPLICATIONS

Parts of apparatus or devices exposed to severe heat fluxes and rapid temperature
changes.

NOTE

Dimensions, shapes and surface finishing subject to customer specification on
request.

Pr e duice

INSTITUTE OF ELECTRONIC MATERIALS TECHNOLOGY
133, Wélczyriska str., 01-919 WARSAW-POLAND
Tel.: (48 22) 349154

Fax: (48 22) 349003 or (0-48) 39120764

Tlx: 825031 itme pl
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PURE ALUMINA CERAMIC PARTS DESIGNED FOR DIFFERECNT
APPLICATION

MATERIALS CHARACTERISTICS

Pure alumina ceramics due to their high insulation resistance at elevated temperatures,

high dielectric strength, low dielectric loss tangent at high frequencies is one of

the best dielectric materials available for use in applications requiring electrical

insulation.

The mechanical strength of pure alumina ceramics may be extremaly high if properly

controlled by the size and homogenity of the constituent crystallites. It is recommen-

ded to use ceramics in compression because compressive strength is nearly 10 times

that of the flexural strength. This may be achieved through desing or in the

establishment of operating condition.

Thermal and chemical propertes of pure alumina ceramics are always of great interest.

Thermal conductivity is nearly equivalent to stainless steel. Pure alumina ceramics

is inert to oxidation, not corroded by chemical agents and not subjected to radiation

damage.
TECHNICAI DATA
Values ;
Parameter MT}éli Uni t
AL-95 Al 97 A1-99 ot iod
AIZD3 content 95 979 99 .5 %
Apparent density Sl 337 3.8 g/cm
Modulus of rupture 240 280 240 MPa
Dielectric strength 10 10 I<V/mm
Dielectric constant for .
"S" band and 293 K ? 7.2 i e
Volume resistivity 12 12 :
at 213 K 10 10 f2/cn
Linear expansion
coefficient
295+ 313 K 5.6-6.0 5.0-7.0 5.0-7.0 6 1/¥.
293 + B73 K 6255725 7.0-8.0 7.0-8.5 x10~ 1/K
Thermal shock resistance 160 160 K
il
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APPLICATIONS

fure alumina ceramics can be applied to:

- mechanical seal faces,

- nozzles for spraying abrasives, corrosive reagents, high pressure liquid media,
- laboratory apparatus components,

- metallized parts of high vacuum and high-voltage feed-through,

- and many other application.

NOTE

Dimensions of ceramic parts on customer ‘s request.

Producer:

INSTITUTE OF ELECTRONIC MATERIAL TECHNOLOGY
133, Wélczyriska str., 01-919 WARSAW-POLAND
Tel.: (48 22) 349154

Fax: (48 22) 349003 or (0-48) 39120764
Tlx: 825031 itme pl
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ZIRCONIA TOUGHENED ALUMINA CERAMICS

MATERIAL CHARACTERISTICS

Alumina - zirconia composite ceramics was developed for application where wery high
strength and excellent abrasive resistance in required i.e. cutting tools, nozzles
for spraying abrasives and others.

TECHNICAL DATA

Alumina content 90%

Bulk density 4.1 g/en’
Bending strength 400 MPa
Young Modulus 380 GPa
Fracture toughness KIC 8.0 MPa ml/2
APPLICATIONS

Cutting tools, nozzles for spraying abrasives

NOTE

Dimensions, shapes and surface finishing subject to customer specification
on request.

Producer:

INSTITUTE OF ELECTRONIC MATERIALS TECHNOLOGY
133, Wélczyriska str., 01-919 WARSAW-POLAND
Tel.: (48 22) 349154

Fax: (48 22) 349003 or (0-48) 39120764

Tlx: 825031 itme pl
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Wykaz wazniejszych publikacji pracownikéw ITME
w czasopismach w 1991 r.

GOL IMOWSKI Jf, NAJDEKER E.

Voltammetric determination of nickel and palladium in plating baths.
Fresenius 'J. Anal. Chem. 1991

A simultaneous determination of nickel and palladium in plating baths was carried out
at the hanging mercury drop electrode (HMDE), using the dc and ac single-sweep
techniques, direct in the bath sample diluted with ammonia buffer. The influences of

Co, Pb, Zn, Cd and the concentration of ammonia buffer on the peak shapes of Ni and Pd
and on their resolution were studied. The possible determination of Cd and Pb
contamination in plating baths in the same solution by anodic stripping voltammetry

is also indicated. The essential advantages of the described method are: its simplicity,
rapidity and wery small consumption of mercury. The detailed analytical procedure is’
given. Relative standard deviations were found to be 3.1% for Pd and 2.6% for Ni.

JAKUBOWSKA M., SZYMANSKI D., ZWIERKOWSKA M., ACHMATOWICZ S.

Application tests of copper paste fired in nitrogen atmosphere. ISHM 14-th Conference
of the International Society for Hybrid Microelektronics, Poland Chapter. Wroctaw:
ISHM 1991 s. 42-44. Proceedings.

Studies on copper layers made of the paste P-B01 fired in nitrogen atmosphere have
been undertaken. The results of measuring several parameters, such as: sheet
resistivity, solderability, adhesion, solder leach resistance, bondability, copper
ion migration exposed to humudity and DC current are presented. The compatibility of
the copper layer is shown with an example of multilayer circuit of diode matrix.

KAMINSKI P., STRUPINSKI W., ROSZKIEWICZ K.

Effect of substrate temperature on the concentraction of point defects in vapour

phase epitaxial GaP:N, S. J. of Crystal Growth 1991 vol. 108 nr 3/4 s. 699-709
The effect of substrate temperature on the concentration of electrically active point

defects in vapour phase epitaxial layers of GaP:N, S has been investigated using
electron concentration measurements and deep level transient spectroscopy (DLTS).
Incorporation of shallow donors and acceptors is discussed. A thermochemical model is
presented to explain the formation of a nitrogen related deep-level defect whose
activation energy for electron thermal emission is 0.44 +0.02 eV. Experimental
evidence is given that another electron trap with an activation energy of

0.024 +0.01 eV, presumably related to the phosphorus vacancy, is responsible for
degradation of material luminescence properties due to an increase of substrate
temperature in the range of 833 to 858°C.
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KAMINSKI P., STRUPINSKI W.

Deep level studies in GaP:N, S epitaxial layers. Wystgpienie na: IX Szkole Fizyki,
Zastosowarh Monokrysztatéw i Materiatéw Ciekiokrystalicznych, Jurata, 22-29.10.1990.
Materiaty Elektroniczne nr 2 s. 32-40

GaP epitaxial layers doped with nitrogen and sulfur are used for manufacturing
electroluminescent devices emitting yellow-green light. The main problem in obtaining
high electroluminescent conversion efficiency is to control the concentration of
point defects which can act as non-radiative recombination centres. In this paper
OLTS technique was applied to investigate the residual deep-level defects in VPt
GaP:N, S. Three defect centres with activation energies for electron thermal emission
of 0.24 eV, 0.28 eV and 0.44 eV were detected. The concentration of the 0.24-ev and
0.44-eV traps was found to be dependent on substrate temperature. Experimental
evidence is given that the 0.24-eV-trap, related to phosphorus vacancy, has

a detrimental effect on radiative recombination efficiency in the epitaxial layers.

KOPCEWICZ M.

M8ssbauer effect studies of amorphous metals in magnetic radiofrequency fields.
Struct. Chem. 1991, vol. 2, s. (105) 313-(134) 342

The effects are described of magnetic radiofrequency (rf) field-induced modulation

of MBssbauer ¥ radiation (rf sidebands) and of the fast relaxation of the magnetic
hyperfine field due to the rf field (rf collapse). The coexistence and separation of
these effects is discussed. The rf collapse of the magnetic hyperfine structure which
allows direct observation of the quadrupole interaction in the ferromagnetic state
provides the method for studying the shortrange order in amorphous metals. Examples
of FeSiB, FeNiSiB, FeCoSiB, and FeB are discussed with reference to structural models.
The effect of rf-enhanced crystallization of amorphous metals and its relation to the
rf sideband effect is reported. It is shown that by MHssbauer spectroscopy it is
possible to follow the kinetics of rf crystallization and to identify the phases
formed in various amorphous metals due to rf-induced crystallization.

KOPCEWICZ B.. KOPCEWICZ M.

M8ssbauer study of iron-containing atmospheric aerosols. Struct. Chem. 1991 vol. 2
s. (95) 303-(104) 312

The M8ssbauer technique was applied to study the seasonal variations of iron
concentration in atmospheric air. The concentration of iron in air was calculated by
the "area method" from the experimental spectra obtained. From the shapes of the

M8ssbauer spectra it was concluded that iron appears as Fe in the form of ultrafine

0
2
particles in the superparamagnetic state. The measurements as a function of temperature

(from 300 to 75 K) made it possible to estimate the size of iron-containing aernsol
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particles. Correlation of the seasonal variations of iron concentration with meteorite
activity was discussed. This method was applied also in investigations of iron
concentratiorn variations with air radioactivity due to nuclear explosions performed

in the atmospiere. Attempts were made to find a relation between air pollution and

the concentration of iron in the air.

TOMASZEWSKI H.

Effect of microstructure on thermomechanical properties of alumina ceramics.
Ceramics Int. 1991

The effect of microstructurc parameters on fracture and thermal shock resistance of
alumina ceramics was stucied. As it was demonstrated, a specific range of A1203 grain
size existe in which increase of resistance to fracture is observed.

This region corresponds to maksimum density of microcracks with length close to lm
value from Hasselman’s minimum curve 4 T = f(lo). The interaction of crack front
with microcracks existing in alumina ceramics is possible mechanism of observed

toughening.

TOMASZEWSKT H.

Effect of water suspension pH thermomechanical properties of A1203 - 10 wt % ZrU2
ceramics. J. of the European Ceramic Society 1991 nr 7

The influence of suspension pH on the thermomechanical properties of A1203 - 10 wt%
ZrD2 ceramics was studied. It was observed that the pH of water suspensions strongly
influences the agglomerate size of oxide powders. The maximum agglomerate size
corresponds to the isoelectric point of the suspensions. Alumina ceramics prepared in
such a way are characterized by an increase in monoclinic zirconia content and

a decrease in resistance of fracture. Increases in the acidity or alkalinity of

the suspension, eguivalent to an increase in the surface grain charge, leads to an
increase in tetragonal zirconia content and improvement of the properties of

the ceramics.

WIERZCHOWSKI W., MOORE M., MAKEPEACE A. P. W.

X-ray topographic studies and measurement of lattice parameter differences within
synthetic diamonds grown by the reconstitution technique. J. of Crystal Growth 1991

A 4x4x1.5 mm3 cuboctahedral diamond and two 0.7 mm thick slabs cut from a truncated
octahedral diamond grown by the reconstitution technique were studied in different
double-crystal arrangements with both conventional and synchrotron X-ray sources.

The back-reflection double crystal topographs of large polished (001) faces inter-
secting Jifferent growth sectors, together with cathodoluminescence patterns, allowed
identification of trese sectors. A double-crystal arrangement, employing the 1325
quartz reflection matching the symmetrical 004 diamond reflection in Cu K c(l radiation,



was used for measurement of lattice parameter differences with an accuracy of one

and a half parts per milion. The simultaneous investigation by means of Lang projection
and section topography provided complementary information about the crystallographic
defects and internal structures of growth sectors. Observation of the cuboctahedral
diamond with a filter of peak transmittance at 430 nm revealed a "Maltese cross"

growth feature in the central (001) growth sector, which also affected the birefringence
pattern. However, this feature only very slightly affected the double-crystal
topographs. §

ZWIERKOWSKA E., DARZYNKIEWICZ L?, JAKUBOWSKA M., ACHMATOWICZ S.

Polymeric pastes for soft switches.
ISHM 14-th Conference of the International Society for Hybrid Microelectronics,
Poland Chapter. Wroctaw: ISHM 1991 s. 43-50.

Conductive silver lacquer with coloured cross-over paste are presented. They can be
used on variety of organic substrates (polyester, epoxyglass, etc.), requiring low
temperature (100-150°C) curing process. The pastes application conditions are given,
as well as the results of measurements of their basic parameters (R/0O , adhesion,
ion migration, breakdown voltage, insulation resistance, water leakage, etc.).
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INFORMACJA DLA AUTOROW

Redakcja Materiatéw Elektronicznych uprzejmie prosi Autoréw o przestrzeganie podanych nizej
wskazéwek:
1.0bjetosci srtykutow nie powinny przekracza¢ 15 stron maszynopisu tgcznie z rysunkami

2.

10.

1l

12.

13.

14.

i tabelami.
Artykuty powinny by¢ napisane na pojedynczych arkuszach formatu A4, jednostronnie z inter-
linig, z marginesem 3,5 cm z lewej strony. Na arkuszu nie powinno by¢ wiecej niz 31 wierszy po
65 znakoéw. Wszystkie strony powinny by¢ numerowane.

. Na marginesie tekstu nalezy zaznaczy¢ miejsca, w ktérych powinny by¢ umieszczone rysunki

i tabele.

. Wszystkie tabele i zestawienia (unika¢ zbyt duzych) nalezy wykonywac osobno, nie w maszyno-

pisie catego artykutu, w 3 egzemplarzach na oddzielnych arkuszach i numerowac kolejno.
U gory kazdej tabeli podac¢ tytut objasniajacy.

. Artykuty nalezy nadsyta¢ w 3 egzemplarzach; powinny by¢ dotaczone krotkie streszczenia

w jezyku polskim, rosyjskim i angielskim, réwniez w 3 egzemplarzach, takze przettumaczony
tytut artykutu.

. Wzory nalezy numerowac kolejno cyframi arabskimi w nawiasach okragtych.
. Rysunki powinny by¢ nadsytane w 1 egzemplarzu, nie wklejone do tekstu, lecz zatgczone

oddzielnie w usztywnionej kopercie. Spisy rysunkéw zawierajace teksty napiséw pod rysunkami
nalezy sporzadzac¢ oddzielnie (niezaleznie od tekstu artykutéw) w 3 egzemplarzach. Rysunki
nalezy wykonywac¢ na przezroczystej kalce, tuszem.

. Fotografie powinny by¢ wykonane na biatym btyszczacym papierze fotograficznym. Numery

fotografii i powiekszenie nalezy podawac¢ na odwrocie — otéwkiem. Numeracja nalezy obja¢
rysunki i fotografie tagcznie. W przypadku gdy istotne jest rozmieszczenie fotografii, zamiesz-
czenie dodatkowych wskaznikéw lub skali — prosimy o sporzgdzenie makiety (niezaleznie od
fotografii do reprodukcji).

. Po zakonczeniu nalezy podaé bibliografie. Przy pozycjach ksigzkowych nalezy wymienié

nazwisko(a) autora(6w), inicjaty imion, petny tytut dzieta w oryginale, miejsce wydania,
wydawce, rok, stronice. Natomiast przy cytowaniu artykutéw nalezy poda¢ kolejno nazwisko(a)
autora(éw), inicjaty imion, tytut artykutu w oryginale, tytut czasopisma, tom, rok, numer,
stronice. Pozycje bibliografii powinny by¢ ponumerowane, za$ w tek$cie powotania na numer
pozycji nalezy umieszcza¢ w nawiasach kwadratowych, np. [1].

Stownictwo techniczne, jednostki miar, skroty najwazniejszych oznaczen wielkosci we wzorach
muszg by¢ zgodne z terminologig przyjeta przez Polskie Normy i Miedzynarodowy Uktad Miar
(Sl).

Maszynopis powinien by¢ bezwarunkowo przejrzany i czytelnie poprawiony przez Autora.
Nazwy fonetyczne liter greckich lub innych oznaczen nalezy podawaé otdwkiem w lewym
marginesie.

Redakcja zastrzega sobie prawo przeprowadzania drobnych zmian redakcyjnych, niezbednych
skrotéw, korekty stylistycznej itp.

Fakt nadestania pracy do wydrukowania w ,,Materiatach Elektronicznych” uwazany jest za
rbwnoznaczny z o$wiadczeniem Autora, ze praca nie byta drukowana ani wystana do druku
w zadnym innym czasopi$mie krajowym lub zagranicznym.

Maszynopis artykutu nalezy zaopatrzy¢ petnym imieniem i nazwiskiem Autora oraz nazwa
i adresem instytucji. W oddzielnej notatce prosimy o podawanie tytutu naukowego lub
zawodowego oraz adresu domowego Autora (celem przestania honorarium). W przypadku
artykutu opracowanego przez zesp6t Autoréw prosimy o podanie procentowego udziatu
autorskiego. Bez tych danych honorarium bedzie dzielone na réwne czesci.
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