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ABSTRACTS

COMMUNICATIONS

Materials in nanopipes of undoped GaN
J. Kang™, T. Ogawa+
(*Xiamen University, *Gakushuin University)

The nanopipes in undoped GaN epilayers grown on sapphire
substrates were investigated by field emission high-resolution electron
microscopy (HREM) and energy-dispersive x-ray spectrometry (EDS). In
the HREM images, the cores of the nanopipes appeared disordered in the
thin regions and more ordered in the thicker regions, indicating the amor-
phous layer on the surface has a significant influence on the visible image
of the nanopipe in the thin regions. The EDS spectra showed that composi-
tion of the materials in nanopipes was mainly oxygen, carbon, and gallium
elements. The results suggest that the nanopipes are related to impurities.
Order No.: JA901-001 © 1998 MRS

Preparation of conducting film composed of polyaniline and metal oxide
by sol-gel method

T. Hori, N. Kuramoto, H. Tagaya, M. Karasu, J. Kadokawa, K. Chiba
(Yamagata University)

Conducting thin films were prepared by entrapping water suspended
polyaniling into a silica matrix by a sol-gel route. Without metal oxide, the
conductivity of the film decreased after heat treatment. However, in the
presence of metal oxides such as TiO, and Al,04 the conductivity increased
after heat treatment at 85 °C and reached 17 Sem-1. The conductivity of the
film depended on the kinds and amounts of metal oxides and the tempera-
ture of heat treatment.

Order No.: JA901-002 © 1998 MRS
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A high specific strength, deformation processed scandium-titanium
composite

AM. Russell, Y. Tian", J.D. Roset, TW. Ellis?, L.S. Chumbley”
("lowa State University, *U.S. Steel Company,

#Kulicke & Soffa Industries, Inc.)

A 59% Sc—4l % Ti deformation processed metai metal composite
was produced by rolling to a true strain of 2.3 at 873 K followed by cold
rolling to a total true strain of 3.6. Rolling reduced the original eutectoid
microstructure to lamellae of o—Sc and o—Ti with average lamellar thick-
nesses of 150 nm (Sc) and 120 nm (Ti). The cold rolled material had an
ultimate tensile strength of 942 MPa and a specific strength of 259 J/g.
The Sc matrix was oriented with the <0001> tilted 22° from the sheet nor-
mal direction toward the rolling direction, an unusual texture for an HCP
metal with a low ¢/a ratio, which suggests Sc may deform primarily by
basal slip.

Order No.: JA901-003 © 1998 MRS
Expedient route to volatile zirconium metal-organic chemical vapor
depostion precursors using amide synthons and implementation in
yttria-stabilized zirconia film growth

J.A. Belot*, R.J. McNeely*, A. Wang*, C.J. Reedy”, T.J. Marks”, G. Yap+,
A.L. Rheingold+*

(*Northwestern University, +University of Delaware)

This communication reports rapid, efficient syntheses of the
zirconium-organic MOCVD precursors Zr(acac), and Zr(dpm), (acac =
acetylacetonate; dpm = dipivaloylmethanate) as well as a new, highly
volatile, air- and moisture-stable Zr precursor based on a tetradentate
Schiff-base ligand, Zr(tfacen), (tfacen = bis-trifluoroacetylacetone-
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ethylenediiminate). The improved one-step synthetic routes employ
tetrakis(dimethylamido)zirconium as a common intermediate and represent
a major advance aver previous methods employing ZrCl, or diketonate
metathesis. Furthermore, Zr(tfacen), is shown to be an effective metal-
organic precursor for the MOCVD-mediated growth of (100) oriented yitria-
stabilized zirconia thin films.
Order No.: JAS01-004

ARTICLES

© 1998 MRS

Phase relations and superconducting properties of the Y-Ni-B-C system
G. Behr*, W. Loser*, G. Graw”, K. Nenkow", U. Kramer+, A. Belger*,

B. Wehner+

(*Institut fiir Festkdrper- und Werkstofforschung Dresden,

*Institut fiir Kristallographie und Festkérperphysik der TU Dresden)

The influence of composition and high-temperature heat treatment
on phase content and superconducting properties of the YNi,B,C phase
was investigated. Phase relations in those parts of the Y-Ni-B—C quater-
nary phase diagram, which are relevant for the YNi,B,C intermetaliic phase
formation were revealed by x-ray diffraction, optical and scanning electron
microscopy, and high-temperature differential thermoanalysis. A wide-
spread interval of superconducting transition temperatures T, = 10.4-

15.2 K and small transition width < 0.3 K were determined from samples of
different nominal compositions after high-temperature annealing. The dif-
ferent intrinsic properties are ascribed to composition variations of the
YNi,B,C phase and related to structure parameters, residual resistance
ratios, and element concentrations determined by the electron probe
microanalysis.

Order No.: JA901-005 © 1998 MRS
Microstructural investigation of low temperature chemical vapor
deposited 3C-SiC/Si thin films using single-source precursors

B-T. Lee*, D-K. Kim*, Y.H. Seo*, K.S. Nahm*, H.J. Lee*, K-W. Lee*,

K-S. Yu*, Y. Kim#, S.J. Jang$

(*Chonnam National University, *Chonbuk National University,

#Korea Research Institute of Chemical Technology, $Dongshin University)

Transmission electron microscopy (TEM) was utilized to investigate
microstructures of heteroepitaxial SiC/Si films, grown from single-source
precursors such as tetramethylsilane [TMS, Si(CH3)4], hexamethyldisilane
[HMDS, Sip(CH3)g], and 1,3-disilabutane [1,3-DSB, H3SiCH,SiH,CHs]. In
the case of TMS/H, and HMDS/H, samples, SiC/Si films grown at relatively
high precursor concentration and/or low temperatures showed columnar
grains with a high degree of epitaxial relationship with the Si substrate.
Higher quality films with larger grains were observed in the case of high
temperature and/or low precursor concentration samples, although high
density of interfacial voids were abserved. Samples grown from pure
1,3-DSB at a low pressure showed high quality single crystalline films with
few interfacial voids. It was suggested that the microstructural behavior of
these films closely resembles that of the SiC films formed during the car-
bonization of Si surfaces by the pyrolysis of hydrocarbons, in which the
nucleation rate of the film at the initial stage plays a key role. The improve-
ment achieved during the 1,3-DSB growth is proposed to be due to the
low growth pressure and the 1:1 ratio of Si and G associated with this
precursor.

Order No.: JAS01-006 © 1998 MRS
Preparation of boron and phosphorus-doped SiC:H films using electron
cyclotron resonance chemical vapor deposition:

Some effects of microwave power

S.F Yoon, R. Ji, J. Ahn

(Nanyang Technological University)

Hydrogenated silicon carbide films (SiC:H) were deposited using the
electron cyclotron resonance chemical vapor deposition (ECR-CVD) tech-
nique from a mixture of methane, silane, and hydrogen, and using diborane
and phosphine as doping gases. The effects of changes in the microwave
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power on the deposition rate and optical bandgap were investigated, and
variations in the photo- and dark-conductivities and activation energy were
studied in conjunction with film analysis using the Raman scattering tech-
nique. In the case of boron-doped samples, the conductivity increased
rapidly to a maximum followed by rapid reduction at high microwave pow-
ers. The ratio of the photo- to dark-conductivity (c,y/o,) peaked at micro-
wave power of ~600 W. Under conditions of high microwave power,
Raman scattering analysis showed evidence of the formation and increase
in the silicon microcrystalline and diamondlike phases in the films, the for-
mer of which could account for the rapid increase and the latter the subse-
quent decrease in the conductivity. In the case of phosphorus-doped SiC:H
samples, it was found that increase in the microwave power has the effect
of enhancing the formation of the silicon microcrystalline phase in the films
which occurred in correspondence to a rapid increase in the conductivity
and reduction in the activation energy. The conductivity increase stabilized
in samples deposited at microwave powers exceeding 500 W probably as a
result of dopant saturation. Results from Raman scattering measurements
also showed that phosphorus doping has the effect of enhancing the for-
mation of the silicon microcrystals in the film whereas the presence of
boron has the effect of preserving the amorphous structure.
Order No.: JA901-007 © 1998 MRS
Investigation of crystal growth on (111) InSb thin films to produce high
performance Hall elements

T. Fukunaka®, T. Matsui*, S. Matsuno*

("Asahi Kasei Electronics Co. Ltd., *Asahi Chemical Industry Co. Ltd.)

The crystal growth of InSh thin films on mica substrates was inves-
tigated by conventional three temperature vacuum evaporation with varied
Sb/In flux ratios and temperature programming for the substrate. The Sb/In
flux ratio was varied from higher than 1.0 (about 2.0 is optimum), to less
than 1.0 (about 0.7 is optimum), to again much higher than 1.0 during the
stages of evaporation. The electromagnetic characteristics were investi-
gated, and x-ray analysis of the films at various stages was undertaken.
The films obtained contained no excess In and they were (111) highly ori-
ented in x-ray analysis, showing high electron mobility. These films were
used to prepare high performance Hall elements.
Order No.: JA901-008 © 1998 MRS
Thermal and thermomechanical effects on defect evolution in an Al-Li
superplastic alloy
K.A. Padmanabhan®, A.G. Balogh*, W. Puff+
(*Darmstadt Universily of Technology, +Technical University Graz)

A commercial A-Li alloy, in which the superplastic microstructure
is developed by “strain-assisted continuous recrystallization” in the early
stages of flow, was studied using positron annihilation lifetime spec-
troscopy. Results revealed that exposing the material to a temperature of
525 °C (optimal temperature of superplastic deformation for this alloy)
led to agglomeration of single vacancies into vacancy clusters of size of
approximately four vacancies. Evidence for superplastic strain-induced
cavitation was not found at 450 °C up to an elongation of 432% and at
525 °C up to 341% the initial strain rate of deformation in both cases
being 1.0 x 103 s°1. These results have practical significance.

Order No.: JA901-009 © 1998 MRS

Matrix laminate composites: Realizable approximations for the effective
moduli of piezoelectric dispersions

L.V. Gibiansky, S. Torquato

(Princeton University)

This paper is concerned with the effective piezoelectric moduli of a
special class of dispersions called matrix laminate composites that are
known to possess extremal elastic and dielectric modauli. It is assumed that
the matrix material is an isotropic dielectric, and the inclusions and com-
posites are transversely isotropic piezoelectrics that share the same axis of
symmetry. The exact expressions for the effective coefficients of such
structures are obtained. They can be used to approximate the effective
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properties of any transversely isotropic dispersion. The advantages of our
approximations are that they are (i) realizable, i.e. correspond to specific
microstructures; (ii) analytical and easy to compute even in non-degenerate
cases; (iii) valid for the entire range of phase volume fractions; and (iv)
characterized by two free parameters that allow one to “tune” the approxi-
mation and describe a variety of microstructures. The new approximations
are compared with known ones.
Order No.: JA901-010 © 1998 MRS
Abrasion of Al,05-SiC~(Al,SI) composites made by melt oxidation

R.A. Singh, V. Jayaram, S.K. Biswas

(Indian Institute of Science)

We report here the remarkable abrasion wear resistance (normal
pressure: 2.92 to 5.42 MPa, sliding speed: 0.25 to 3 m/s) of a soft (relative
to other structural ceramics) melt oxidized ceramic matrix composite
Al,05-SiC—(AlSi). Inspite of being half as hard and more porous than zir-
conia toughened alumina (ZTA), a commeon cutting tool material, this com-
posite fabricated at | 100 °C shows wear resistance comparable to that of
ZTA at sliding speeds more than 2 m/s. The ability of this composite to
generate a metal rich tribofilm when rubbed and its high thermal shock
resistance are factors which may be responsible for this unique
performance.

Order No.: JAS01-011 © 1998 MRS
Effects of Si content on the microstructure and tensile strength of an

in situ Al/Mg,Si composite

J. Zhang, Y. Wang, B. Yang, B. Zhou

(Chinese Academy Sciences)

Al/Mg,Si composites were in situ fabricated by the usual die-casting
technique, and effects of the Si contents in the composites on microstruc-
tures and tensile strengths were investigated. Experimental results show
that extra Si contents in Al/Mg,Si composites induce a ductile matrix and a
uniform distribution of /n situ particles. The refined microstructures lead to
an obvious increase in both strength and ductility of the MMCs. The effects
of extra Si on both solidification process and fracture characteristics of the
Al/Mg,Si composites were analyzed.
Order No.: JA901-012 © 1998 MRS
Microstructure and mechanical properties of NiAl/Al,0; composites
C-S. Hwang, T-J. Liu
(National Cheng-Kung University)

To improve mechanical properties of NiAl, a method for making NiAl
matrix composites containing oxide ceramics is introduced. The method
involves oxidation of NiAl powder in air to form a thin and uniform oxide
scale, mainiy Al,03, on the NiAl particles. The Al,04 contents increase with
increasing oxidation temperature. The NiAV/Al,05 composites are then
formed by hot-pressing the oxidized NiAl powder under vacuum atmos-
phere. Al,05 inhibits the grain growth of NiAl during the hot-pressing. The
residual stress and the Ni-rich NiAl composition exist in the hot-pressed
NiAl/Al,0, composites. Strength and toughness data on NiAl/Al,03 com-
posites indicate that the use of oxidation of NiAl powder is a viable tech-
nique for improving these properties over that of monolithic NiAl.

Order No.: JA901-013 © 1998 MRS

Phase transitions of (1-x)PbZr0; + x(Na,/Bi;)Ti0; (0.01 < x<0.15)
solid solutions

J-K. Lee, H-J. Youn, K.S. Hong

(Seoul National University)

Morphotropic phase boundaries and temperature dependent phase
transitions of (1-x)PbZr05 + x(Na;Bij ) Ti03 (0.01 < x < 0.15) solid solu-
tions were investigated by x-ray diffraction, differential scanning calorimetry
(DSC), and dielectric property analysis. Two morphotropic phase transi-
tions at room temperature were found at x = 0.1 and 0.13, which were
from anti-ferroelectric orthorhombic (with 4 x 4 x 2 superlattice [ortho-
rhombic(1)]) to anti-ferroelectric orthorhombic (with 2 x 2 x 2 superlattice

s://doi.org/10.1557/50883769400031109 Published online by Cambridge University Press

forthorhombic(11)]) and from orthorhombic(Il) to ferroelectric rhombo-
hedral, respectively. With increasing temperature, the samples with

0.01 < x< 0.1 showed two phase transitions, i.e. from orthorhombic(1) to
orthorhombic(ll) and from orthorhombic(ll) to cubic. The other samples
had only one phase transition with increasing temperature. Phase transition
temperatures of all the samples were measured using DSC and a phase
diagram for the solid solutions was constructed. A model illustrating the
anti-parallel shift of Pb ions in the orthorhombic(ll) phase was also
proposed.

Order No.: JA901-014 © 1998 MRS
Annealing effects on phase transformation and powder microstructure of
nanocrystalline zirconia polymorphs

R. Ramamoorthy*, S. Ramasamy*, D. Sundararaman+

(*University of Madras, +Indira Gandhi Centre for Atomic Research)

Nanocrystalline zirconia powders in pure form and doped with yitria
and calcia were prepared by precipitation method. In the as-prepared con-
dition, all the doped samples show only monoclinic phase, independent of
the dopants and dopant concentration. On annealing the powders at 400 °C
and above, in the case of 3 and 6 mol% Y505 stabilized Zr0, (3YSZ &
6YSZ) the monoclinic phase transforms to tetragonal and cubic phases
respectively whereas in 3 and 6 mol% Ca0 stabilized Zr0, (3CSZ & 6CSZ),
the volume percentage of the monoclinic phase graduaily decreases up to
the annealing temperature of about 1000 °C and then increases for higher
annealing temperatures. The presence of monoclinic phase in the as-
prepared samples of doped zirconia has been attributed to the lattice strain
effect which results in the less symmetric lattice. For the annealing temper-
atures below 1000 °C, the phenomenon of partial stabilization of the te-
tragonal phase in 3CSZ and 6CSZ can be explained in terms of the grain
size effect. High resolution transmission electron microscopy (HRTEM)
observations reveal the lattice strain structure in the as-prepared materials.
The particles are found to be a tightly bound aggregate of smal! crystallites
with average size of 10 nm. The morphology of the particles is observed to
be dependent on the dopants and dopant concentration.
Order No.: JA901-015 © 1998 MRS
The effect of Ti0, addition on the thermal behavior of sol-gel derived
B-spodumene powders
M-C. Wang
(National Kaohsiung Institute of Technology)

The effect of TiO, addition on the crystallization and phase transfor-
mation process in Li,0 * Al,05 * 4Si0, gels with various TiO, contents was
investigated using differential thermal analysis, x-ray diffraction, and trans-
mission electron microscopy. The activation energy increased from 98.2 to
184.6 kcal/mol as the TiO, content rose from 2.0 to 8.0 wi%. The crys-
tallization sequence and phase transformation were similar in LAS gels
with various wt% of Ti0, additions, except inthe case of a 2.0 wt% TiO,
content. During calcination from 800 to 1200 °C, crystallization of the
B-spodumene phase progressed with increasing temperature, and a minor
crystalline phase, rutile, also appeared.
Order No.: JA901-016 © 1998 MRS

Electromechanical coupling and piezoelectric coefficients of La-modified
(Pb(Mg, 5Nb,/3)03)p 65—(PbTIO3)y 35
S.M. Gupta, J.F. Li, D. Viehland
(University of lllinois at Urbana-Champaign)

The electromechanical and piezoelectric properties of La-madified
(0 < y < 0.10) (Pb{Mg,,3Nby/3)03)q 65~ (PbTiO3)g 35 (PLMN-PT 100)/65/35)
were studied for use as transducer materials. The optimum values of the
planar coupling coefficient (K, = 0.66) and transverse electromechanical
coefficient (Ks; = 0.37) for this crystalline solution were observed for the
composition 2/65/35. With increasing y for y> 0.02, K, and K3 decreased
significantly, as the sample could not sustain a remanent state on removal
of an electric field. However, for y > 0.04, under external DC bias field, the
values of the electromechanical coefficients increased and approached the
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values for 2/65/35. Temperature dependent studies under DG bias for
5/65/35 revealed that the electromechanical coefficients decreased sharply
on heating above the Vogel-Fulcher freezing temperature T;.
Order No.: JAS01-017 © 1998 MRS
Microwave dielectric properties and applications of rare-earth
aluminates

S-Y. Cho*, I-T. Kim+, K.S. Hong*

("Seoul National University, *Korea Institute of Science and Technology)

Rare-earth aluminates, LnAlO; (Ln = Dy, Er, Gd, La, Nd, Pr, Sm, and
Y) were prepared using the mixed oxide method and their microwave
dielectric properties were examined at X-band. Most rare-earth aluminates
have suitable permittivities and quality factors for applications as dielectric
resonators but a modification of 1; is necessary due to the coefficient's
large negative value. When considering dielectric properties and lattice
matching, YAIO,, rather than LaAlD;, was suggested as a promising sub-
strate material for microstrip antennas utilizing high-temperature supercon-
ductor thin fiims. Rare-earth aluminates with a rhombohedral structure
exhibited larger permittivities than those with an orthorhombic structure.
This difference was attributed to the difference in ionic size and coordina-
tion number. It was demonstrated that a non-zero magnetic susceptibility
of rare-earth aluminates has an adverse effect on their quality factor. An
abrupt variation in the temperature coefficient of permittivity was discussed
in terms of oxygen octahedra titting.
Order No.: JA901-018 © 1998 MRS
Grain houndary effects in NTC-PTC composite thermistor materials
D.J. Wang, J. Qiu, Y.C. Guo, Z.L. Gui, L.T. Li
(Tsinghua University)

Yttrium doped (Srp 45Pbg 55)TiO3 ceramics have been studied by
complex impedance analysis. As a sort of NTC-PTC composite thermistor,
it exhibited a significantly large negative temperature coefficient of resistivi-
ty below T, in addition to the erdinary PTC characteristics above T,. Itis
found that the NTC effect in NTG-PTC materials was not originated from
the deep energy level of donor (bulk behavior), but from the electrical
behavior of the grain boundary. Therefore, the NTC-PTC composite effect
was assumed to be a grain boundary effect and yttrium was a donor at
shallow energy level. The NTC—PTC ceramics were grain boundary con-
trolled materials.
Order No.: JAS01-019 © 1998 MRS
Preparation and characterization of compounds in the
BaBi0;-Ba(Ce,., Gd, )0;.,» system
R. Mukundan, P.K. Davies, W.L. Worrell
(University of Pennsylvania)

The structure, non-stoichiometry, and electrical conductivity of com-
positions in the BaBiOs—Ba(Ce,_, Gd,)0s_,» System have been investigated
in an attempt to prepare new mixed (ionic-electronic) conducting oxides.
The substitution of Bi into Ba(Ce,_, Gd,)05.,» decreases the concentration
of oxygen-ion vacancies, and the effective negative charge of the Gd
dopant is compensated by the mixed valence of Bi (3+, 5+). For low Bi
contents a decrease in ionic conductivity decreases the overall conductivity;
however, higher levels of Bi introduce significant electronic conductivity,
and for Ba(Big 5Cep 5)03, Ootay = 1 S/cm at 800 °C in air. Compositions in
the Ba(Big 5 Ceg 5., Gd,)05 pseudobinary system undergo a B-cation order-
disorder transformation at 1300-1350 °C for x= 0.5 and at =1250 °C for
x = 0.4; all other compositions retain a disordered B-site arrangement.
While these disordered perovskites exhibit oxygen non-stoichiometry
under reducing conditions at elevated temperatures, with the extent of
reduction decreasing with increasing Gd content, their ordered counter-
parts remain close to stoichiometry. The electronic conductivities of this
pseudobinary could be fitted to a “band-type” model, and, despite the pres-
ence of oxygen vacancies for the lower values of x, no significant ionic
conductivity was observed.

Order No.: JA901-020 © 1998 MRS
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Determination of domain structure and abundance of epitaxial
Ph(Zr,Ti)0; thin films grown on Mg0(001) by rf magnetron sputtering
K.S. Lee, Y.M. Kang, S. Baik

(Pohang University of Science and Technology)

Epitaxial Pb(Zr,Tiy_,)05 (x= 0.0 ~ 0.32) ferroelectric thin films of
500 nm thickness were grown on Mg0(001) single crystal substrates by
in situ rf magnetron sputtering, and evolution of their domain structures
are characterized by employing various x-ray diffraction techniques. X-ray
0-20 scan showed the films were grown highly ¢ axis oriented with a
tetragonal perovskite structure. 90° domain configuration was investigated
using the x-ray rocking curve analysis for PZT 100 peaks in two different ¢
angles. The rocking curve analysis showed that the degree of ¢ axis orien-
fation and the crystalline quality of the films were improved continuously
with increasing Zr concentration. The ¢ domain abundance as a function of
Zr concentration was quantified using the x-ray rocking curves of PZT 001
and 100 taking account of structural factors and Lorentz-polarization fac-
tors. High temperature x-ray technique was also employed to quantify the
domain structure as a function of temperature during cooling after reheat-
ing the samples to 650 °C. During the cooling process, ¢ domain abun-
dance was found to increase continuously while the crystalfine quality of
the films was deteriorated below the Curie temperature. The resulis led us
to conclude that the transformation strain of the film at and below the Gurie
temperature plays a significant role in the final domain structure and abun-
dance of epitaxial PZT thin films.
Order No.: JA901-021 © 1998 MRS
Effect of the species of substituted ion on ferroelastic domain switching
of rare earth ion doped Zr0, pseudo-single crystals
T. Kiguchi, A. Saiki, K. Shinozaki, N. Mizutani
(Tokyo Institute of Technology)

The differences between the domain switching amounts of 3 mol%
R,03-7r0, (R = Yb, Y, Dy, Gd, Eu, Sm) pseudo-single crystals with addi-
tive cation species were investigated from the microstructural aspect. The
switching amounts of Yb, Y, Dy, and Ed substituted ZrO, were three times
higher than those of Eu and Sm. The amounts were corresponded to the
volume fraction of t'-phase, and they indicated that phase separation was
proceeded especially in Eu and Sm substituted ZrO,.
Order No.: JA901-022 © 1998 MRS
Determination of creep behavior of thermal barrier coatings under laser
imposed high thermal and stress gradient conditions
D. Zhu, R.A. Miller
(National Aeronautics and Space Administration)

A laser sintering/creep technique has been established to determine
the creep behavior of thermal barrier coatings under steady-state high heat
flux conditions. For a plasma sprayed zirconia 8 wt.% ytiria coating, a sig-
nificant primary creep strain and a low apparent creep activation energy
were observed. Possible creep mechanisms involved include stress
induced mechanical sliding and temperature and stress enhanced cation
diffusion through the splat and grain boundaries. The elastic modulus evo-
lution, stress response, and total accumulated creep strain variation across
the ceramic coating are simulated using a finite difference approach. The
modeled creep response is consistent with experimental observations.
Order No.: JAG01-023 © 1998 MRS

Sintering of cubic boron nitride without additives at 7.7 GPa and
above 2000 °C

T. Taniguchi, M. Akaishi, S. Yamaoka

(National Institute for Research in Inorganic Materials)

The sintering behavior of cBN powder with various particle sizes
from 0.5 to 12 um was investigated when sintered at temperatures from
1500 to 2500 °C and pressure of 7.7 GPa without additives. Above
2000 °C, translucent sintered bodies were obtained. Microstructure obser-
vation indicated that the optimum sintering temperature was near 2350 °C
for fine powders of 0.5 to 1.2 um and 2 to 4 um and slightly higher than
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2350 °C for powders from 8 to 12um. The fracture toughness of the well-
sintered bodies decreased with grain growth above the optimum sintering
temperature.

Order No.: JA901-024 © 1998 MRS
Nucleation control for hot-working of silicon oxynitride based ceramics
M. Ohashi*, Y. lida*, S. Hampshire+

("National Industrial Research Institute of Nagoya, +University of Limerick)

An attempt was made to develop an engineering ceramic plastically-
deformable at high temperatures with low flow stress at high strain rates
and without strain hardening. Dense ceramic preforms were fabricated by
pressureless sintering SiaN4 + Si0, mixed powders with an addition of
MgAl,0, at 1500 °C. A transient liquid, which occurs during the reaction
sintering of Si;N,0, was utilized for subsequent net-shape forming. The
ceramic (6 ¢ x 6 mm column) was deformed without any cracks and cavi-
ties in compression tests at high strain rates (102 ~ 10-3s™1) at 1500 °C, but
this was not achieved in a test at lower strain rates for a long time, because
of the growth of elongated Si,N,O grains during the test. Potassium fluo-
ride (KF) was used as a dopant for retardation of nucleation of Si;N,O dur-
ing sintering and hot-working. The KF-doped preforms were successfully
plastically deformed even in the test for a long time.
Order No.: JA901-025 © 1998 MRS
Effect of B—SigN, seed crystal on the microstructure and mechanical
properties of sintered reaction-bonded silicon nitride
S.Y. Lee, K. Amoako-Appiagyei, H.D. Kim
(Korea Institute of Machinery and Materials)

B-Si3N, seed crystal has been synthesized from o—SizN, powder.
Reaction-bonded Si;N,/SiC composite has been fabricated with B-SisN,
seed crystals. The nitridation behavior and the changes in mechanical
properties resutting from the addition of seed crystals were studied before
and after gas pressure sintering. Addition of seeds showed a considerable
improvement in the nitridation, resulting in an increase in fracture strength
of the composite. Highly nitrided RBSN as a result of the addition of seed
crystals gave rise to high strength of composite after post sintering.
Fracture toughness of the seeded Si;N, was also improved up to 35%
compared to the baseline SizN,. Micrographs showed that the seeded
SizN, developed a bimodal microstructure which resulted in an improve-
ment in fracture toughness.
Order No.: JA901-026 © 1998 MRS
Selective gas sensing properties of surface ruthenated tin oxide
V.A. Chaudhary, 1.S. Mulla, K. Vijayamohanan
(National Chemical Laboratory)

Gas sensing properties of a novel surface functionalized tin oxide
material have been studied to demonstrate the possibility of selectivity con-
trol by surface state formation. Govalent anchoring of ruthenium oxide on
tin oxide surface (ruthenated tin oxide) is found to give considerable
enhancement in sensitivity (320) as well as selectivity to 1000 ppm of LPG
at 300 °C compared to the sensitivity (4) of pure tin oxide samples. The
amount and distribution of grafted ruthenium oxide on the surface of tin
oxide seems to be the most important parameter controlling the change in

gm’rical transport with LPG gas adsorption.
Order No.: JA901-027 © 1998 MRS
Processing of silicon carbide ceramics using chemically modified
polycarbosilanes
S. Okuzaki*, Y. lwamoto®, S. Kondoh*, K. Kikuta+, S. Hirano*
(*Fine Ceramics Research Association Synergy Geramics Laboratory,
+National Industrial Research of Nagoya, *Nagoya University)

Chemically modified polycarbosilane (PC) which contains Si~Al~C~0
component, PGOAI, was synthesized using PG and aluminum triisoprop-
oxide. Ceramic yield was greatly improved through the modification of PC
with a metal alkoxide. The phase transformation behavior and microstruc-
ture development of silicon carbide (SiC) were studied on B-SiC powders
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coated with chemically modified PC. The B—o phase transformation of SiC
was enhanced by the coating of chemically modified PC on B-SiC powder.
A unique microstructure with submicron-sized plate-like grains was devel-
oped, since the fine o phase produced at low temperature served as a
nucleation site for B—o: phase transformation of SiC.
Order No.: JAS01-028 © 1998 MRS
Effect of Ti0, addition on the preparation of p-spodumene powders by
sol-gel process

M-C. Wang*, M-H. Lin*, H-S. Liu+

("National Kaohsiung Institute of Technology,

+National Cheng-Kung University)

This study has shown the possibility of achieving two primary con-
siderations for the advanced fabrication of spodumene with a composition
of Li,0 ¢ Al,04 * 4Si0, * nTiO, (LAST) glass-ceramics by a sol-gel process,
namely: an enormous reduction of sintering temperature from 1600 to
1200 °C together with the appreance of simples phases of B—spodumene/
rutile as opposed to products via the conventional melting-crystallization
process. Fine glass-ceramic powders with a composition of Liy0 ¢ Al;05 ¢
4Si0, (LAS) have been synthesized by the sol-gel process using Si(0CoHg),,
Al(OC,Hs)3, LiOCH;, and Ti(OC,Hs), as the starting materials. The process
included well controlled hydrolysis polycondensation of the raw alkoxides.
X-ray diffraction (XRD), Fourier transform infrared spectrocopy (FT-IR),
scanning efectron microscopy (SEM), transmission electron microscopy
(TEM), and electron diffraction (ED) analysis were utilized to study the
effect of TiO, addition on the preparation of B-spodumene powders by
sol-gel process. The gelation time of the LAST solution increases at longer
time as the Ti0, content increased. For the low (< 3} or high (>11) pH
value, the gelation time was shorten. At pH = 5, regardless of the Ti0,
content, the gel has the longest time of gelation. When the dried gels of
the LAST system are heated from 800 to 1200 °C, the crystallized samples
are composed of the major phase of f—spodumene and a minor phase of
rutile (TiO,).

Order No.: JA901-029 © 1998 MRS
Phase formation and compasition of Mn—Zn ferrite powders prepared by
hydrothermal method

W-H. Lin, S-K. Jang Jean, C-S. Hwang

(National Cheng Kung University)

Mn—Zn ferrite powders were prepared by hydrothermally aging the
coprecipitates of compositional metal ions using ammonium hydroxide as
a precipitant. R value (alkalinity) = (moles of added OH-)/[(moles of added
Zn2+) x 2 + (moles of added Mn2+) x 2 + (moles of added Fe3+) x 3] was
introduced to adjust the amount of added ammonia. The results show that
the R value of starting suspension and hydrothermal time have similar and
dominant effects on the composition, spinel ratio, and crystallite size of
synthesized powders. From the analyses of XRD and ICP, it notes that no
o-Fe,04 peak in the XRD patterns of powders synthesized at R =2 ~ 3,
150 °C x 2 h, may be due to lower degree of crystallinity and less amount
of a—Fe,04 existing in these powders. Both the increase of hydrothermal
time and of R value can promote the crystallinity of powders and also
cause a significant loss of zinc, hinting that in the hydrothermal process,
the loss of zinc may play a crucial role in the crystallinity of hydrothermally
synthesized powders.
Order No.: JA901-030 © 1998 MRS
Thermoelectric properties of PhTe thin films prepared by gas
evaporation method
M. Ito, W-S. Seo, K. Koumoto
(Nagoya University)

PbTe thin films with fine grains were successfully fabricated by the
gas evaporation method. Thermoelectric properties, i.e. Seebeck coefficient
and electrical conductivity, both decreased with decreasing grain size. This
was attributed to the decrease in carrier mobility exceeding the increase in
carrier concentration with decreasing grain size. It was clarified that the
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effects of grain boundaries and of oxidation on carrier mobility are consid-
erably large.

Order No.: JAS01-031 © 1998 MRS
Formation of TiSi, on nitrogen ion implanted (001)Si

S.L. Cheng*, L.J. Chen*, B.Y. Tsui*

(*National Tsing Hua University,

+Industrial Technology and Research Institute)

Formation of TiSi, on nitrogen ion implanted (001)Si has been
investigated. Nitrogen ion implantation was found to suppress the B and
As diffusion in silicon. For Ti on 30 keV BF,* — 20 keV N,* and 30 keV
As* — 20 keV N,* implanted samples, a continuous low-resistivity TiSi,
layer was found to form in ali samples annealed at 700300 °C. For Ti on
1 x 10%/cm2 N,*- and As+-implanted samples, end-of-range defects were
completely eliminated in all samples annealed at 700-900 °C. The results
indicated that with appropriate control, N+-implantation can be successfully
implemented in forming low-resistivity TiSi, contacts on shallow junctions
in deep submicron devices.
Order No.: JAS01-032 © 1998 MRS
Ultraviolet patterning of KTiOPQ, (KTP) thin films through
metallo-organics
K. Noda, W. Sakamoto, T. Yogo, S. Hirano
(Nagoya University)

Patterned KTiOPO, (KTP) films were successfully synthesized
through metallo-organics using ultraviolet (UV) patterning. A homo-
geneous precursor solution was prepared by the reaction control of
("Bu0),P(0)(OH}), Ti(OEt), and KOE in ethanol. The solubility of the KTP
precursor films in ethanol changed with UV irradiation because of the
polymerization of KTP precursor. The patterned KTP precursor films crys-
tallized to single-phase KTP after heat treatment at 600 °C for 2 h. The
patterned films were found to be exactly stoichiometric KTP.
Order No.: JA901-033 © 1998 MRS
lon beam enhanced thermal depolymerization of poly(methyl
methacrylate)

M.E. Fragala, G. Compagnini, 0. Puglisi
(Universita di Catania)

lon beam enhanced thermal depolymerization of poly(methyl
methacrylate) thin films, 1-2 um thick, has been studied in the tempera-
ture range 100400 °C using a 300 keV He* beam at very low fluence
(5 x 1110~ 5 x10'1 jons cm2), A relevant monomer evolution (mass signal
m/z = 100) at temperature (150 °C) well below the conventional degradation
temperature (360 °C) has been detected during irradiation. The observed
phenomenon is discussed in terms of activation energies and diffusion
processes within the investigated films. The possibility offered by this phe-
nomenon of performing a microlithography process in only one step is
discussed.

Order No.: JAS01-034 © 1998 MRS
Synthesis of silicon-based polymerized films by excimer laser ablation
deposition of hexaphenyldisilane

X. Zeng, F. Rossignol, S. Konno, H. Nagai, Y. Nakata, T. Okutani, M. Suzuki
(Hokkaido National Industrial Research Institute)

A new method of synthesizing silicon-based polymer films by
excimer laser ablation of hexaphenyldisilane (HPDS) has been studied. The
polymerized films were formed on a substrate by laser ablation deposition
of HPDS at 248 nm. The structure of the polymerized films depended
strongly on the laser fluence and repetition rates. The thermal stability and
hardness of the deposited films were estimated by thermogravimetry and a
Vickers microhardness meter. The films showed good thermal stability,
depending on the laser processing parameters.

Order No.: JA901-035 © 1998 MRS
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Vapor deposition of parylene-F using hydrogen as carrier gas
D. Mathur, G-R. Yang, T-M. Lu
(Rensselaer Polytechnic Institute)

A new method for depositing parylene-F (PA-F) thin films on silicon
substrates has been explored. Hydrogen has been used as a carrier gas
along with liquid precursors, dibromotetrafluoro-p-xylene and 1,4-bistrifiu-
oromethyl)benzene, to deposit PA-F. The properties of this film have been
compared with the films obtained by the Gorham dimer method {{W.F.
Gorham, U.S. Patent 3 342 754], [W.F. Gorham and J.T.C. Yeh, J. Org.
Chem. 34, 2366 (1965)], [W.F. Gorham, J. Paly. Sci., Pt. A-1 4, 3027
(1966)]} and the liquid precursor method [L. You, G-R. Yang, C-I. Lang,
T-M. Lu, J.A. Moore, and J.F.P. McDonald, U.S. Patent 5 268 202] using
FTIR, XPS, and XRD. The PA-F films deposited by the dimer or liquid pre-
cursor acquired some kind of microcrystallinity on annealing. However, the
PA-F films deposited in the presence of hydrogen were amorphous on
annealing. This property could be potentially exploited for application in
microelectronic device fabrication.
Order No.: JA901-036 © 1998 MRS
Morphology of meit-crystallized poly(ethylene 2,6-naphthalate) thin
films studied by transmission electron microscopy
M. Tsuiji, FA. Novillo L., M. Fujita, S. Murakami, S. Kohjiya
(Kyoto University)

Thin films of poly(ethylene 2,6-naphthalate) (PEN) were isothermally
crystallized at 190 °C after being melted at 300 °C. Morphological obser-
vation by transmission electron microscopy (TEM) showed the spherulitic
textrure in the films. Selected-area electron diffraction (SAED) indicated
that the crystals in the films are the a~form, as expected from our thermal
condition for crystallization. The SAED pattern from the untilted specimen
was characterized by the fairly intense reflection ring accompanied by other
weak rings, and this intense ring was indexed as 010. A series of SAED
patterns, which were obtained from the same specimen area tilted at vari-
ous angles in the TEM column, suggested that the crystallites are oriented
with their (001) planes being preferentially parallel to the film surface.
Subsequently, a set of the dark-field images of the two-dimensional
spherulite taken by using two different parts of the 010 reflection ring
revealed that most of the crystallites in such a spherulite are oriented with
their (010} planes being parallel in its radial direction. In addition, the
spehrulites in small pieces of PEN, which had been crystallized under the
same thermal condition as above, were determined to be negatively bi-
refringent by polarizing light microscopy.
Order No.: JA901-037 © 1998 MRS
The influences of reactant composition and substrate material on the
combustion synthesis of diamond
C.A. Wolden*, C.E. Draper+, Z. Sitar+, J.T. Prater*

(*Colorado School of Mines, +North Carolina State University,
#Army Research Office)

It has been observed that diamond deposition by flat flame chemical
vapor deposition is achieved over a very narrow range of reactant compo-
sition. We demonstrate that this diamond deposition window is strongly
determined by the nature of the substrate material. Furthermore, once a
continuous diamond film is formed, the window appears to be independent
of the original material. Substrates examined include silicon, glass, titani-
um, tungsten, nickel, and molybdenum. The dependence of growth rate,
morphology, and quality on reactant composition have been quantified
using scanning electron microscopy, Raman spectroscopy, and secondary
ion mass spectroscopy (SIMS). It was found that the highest quality dia-
mond was grown at conditions where diamond does not nucleate on ultra-
sonically scratched silicon. Thus, the production of high quality diamond
on silicon by combustion synthesis requires different conditions for nucle-
ation and growth,

Order No.: JAS01-038 © 1998 MRS
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Superstructure and boundary structure in stage-4 MoCs—graphite
intercalation compounds studied by atomic force microscopy and
scanning tunneling microscopy

V. Vignal®, H. Konno*, M. Inagaki*, S. Flandrois*, J.C. Roux*
(*Hokkaido University, +Université Bordeaux)

Intercalated domains on stage-4 MoCls—graphite intercalation com-
pounds {MoCls—GICs) were observed by AFM and STM. On large interca-
lated domains, a superstructure was found, in relation with a modulation of
the electronic properties of the first layer of carbon. From that, the struc-
ture of the chloride ions layer was discussed and a model including dimer
molecules was proposed. At the boundaries between large intercalated and
non-intercalated domains, corrugations were observed along certain crys-
tallographic directions of graphite. Their morphology was studied in detail
at atomic scale, and formation mechanisms were proposed. Small interca-
lated domains were also observed. Their shapes were irregular but their
boundaries were clear cut.
Order No.: JA901-039 © 1998 MRS
lon-beam mixing in energetic collision cascades:

Thermal-spike model and experiments
B. Park’, H. Leet
("Seoul National University, *Georgia Institute of Technology)

A phenomenological model of ion-beam mixing during energetic
collision cascades is developed, based on the concept of a thermal spike,
to correctly predict that the mixing rate Dt depends linearly on nuclear
stopping power (instead of a power-law dependence), and is correlated
with a heat of mixing (analogous to Darken's relation). Previous ion-beam
mixing experiments from 25 different metallic bilayers agree well with the
model's predictions: mixing rates (Df)/(ion-dose) ~ 1 nm4, and an acti-
vation enthalpy of approximately 1 eV for atomic diffusion in liquid-like
cascades.

Order No.: JA901-040 © 1998 MRS
Thermodynamic characterization of hydrogen interaction with iridium
polyhydride complexes

R.A. Zidan, R.E. Rocheleau

(Universily of Hawaii at Manoa)

Hydrogen interaction with solid iridium complexes IrXHy(PPris),

(X =Cl, 1) was investigated. Gaseous hydrogen was found to react
reversibly with solid chloro-iridium complex IrCIH,{PPriy),, forming
IrCIHy(PPri3),H,. The relative partial molal enthalpy and entropy were
obtained from equilibrium isotherms at different hydrogen concentrations.
The decrease in entropy with increasing hydrogen concentration and the

absence of plateaus in the equilibrium isotherms were consistent with a
single phase solid solution with two chemical components. Hydrogen
release from solid iodo-iridium complex iriH,(PPriz),H, was not observed
at temperatures up to 350 K, indicating stronger hydrogen bonding.

Order No.: JAS01-041 © 1998 MRS

Substrate effects on nanoindentation mechanical property measurement
of soft films on hard substrates

T.Y. Tsui, G.M. Pharr

(Rice University)

Substrate effects on the measurement of thin film mechanical prop-
erties by nanoindentation methods have been studied experimentally using
a model soft film on hard substrate system: aluminum on glass. The hard-
ness and elastic modulus of aluminum films with thicknesses of 240, 650,
and 1700 nm sputter-deposited on glass were systematically characterized
as a function of indenter penetration depth using standard nanoindentation
methods. Scanning electron and atomic force microscopy of the hardness
impressions revealed that indentation pileup in the aluminum is significant-
ly enhanced by the substrate. The substrate also affects the form of the
unloading curve in a manner which has important implications for nano-
indentation data analysis procedures. Because of these effects, nanoinden-
tation measurement techniques overestimate the film hardness and elastic
modulus by as much as 100% and 50%, respectively. depending on the
indentation depth. The largest errors occur at depths approximately equal
to the film thickness.
Order No.: JAS01-042 © 1998 MRS
Distribution of intercalant in copper chloride- and iron chloride—graphite
intercalation compounds
S-S. Tzeng, M-H. Nien
(Tatung Institute of Technology)

CuCl,— and FeCly—graphite intercalation compounds were prepared
by a gas phase reaction method using different carbon host materials. The
effect of the microstructure of carbon host materials on the amount of
intercalation and the distribution of intercalant was investigated using x-ray
diffraction and electron microprobe analysis. For a fiber sample with a core
region of onion skin structure in the cross-section, a lower concentration
of intercalant was measured in the core region. For fiber samples with an
orignted-core transverse microtexture, different intercalant distributions
along the long axis (oriented-core direction) and the short axis of the ellip-
tical cross-section was found.

Order No.: JA901-043 © 1998 MRS
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New Books in Matenials Science from Springer £

F.T. VASKO, Semiconductor Institute, Kiev, Ukraine, and A. KUZNETSOV, CastleNet, NY
ELECTRONIC STATES AND OPTICAL TRANSITIONS IN

SEMICONDUC

HETEROSTRUCTURES

Provides the theoretical basis and the relevant experimental knowledge underlying our present understanding
of the electrical and optical properties of semiconductor heterostructures. The text begins with a description

Fodor T, Vasko
Alox V. Kuznetsov

Electronic States
~_and Optical
Transitions in
_ Semiconductor
__ Heterostructures

of the electronic properties of various types of heterostructures, including discussions of complex band-struc-
ture effects, localized states, tunneling phenomena, and excitonic states. The focus of most of the remainder of
the book is on optical properties and applications, including intraband absorption, luminescence and recombi-
nation, Raman scattering, subband optical transitions, nonlinear effects, and ultrafast optical phenomena.

1998/APPROX. 424 PP., 320 ILLUS./HARDCOVER/$69.95/ISBN 0-387-98567-0
GRADUATE TEXTS IN CONTEMPORARY PHYSICS

T. HATTORI, Sony Corporation Semiconductor
Company, Kanagawa-ken, Japan (Ed.)

ULTRACLEAN SURFACE PROCESSING

OF SILICON WAFERS
Secrets of VLSI Manufacturing

Some fifty distinguished researchers and engineers from
the leading Japanese semiconductor companies, (such
as NEC, Hitachi, Toshiba, Sony, and Panasonic) describe
the techniques and equipment necessary for the prepa-
ration of clean, high-quality semiconductor surfaces as
a first step in high-yield/high-quality device production.
This book opens the door to the manufacturing of reli-
able nanoscale devices and will be extremely useful for
every engineer, physicist, and technician involved in the
production of silicon semiconductor devices.
1998/APPROX. 600 PP., 464 ILLUS.
HARDCOVER/$189.00

ISBN 3-540-61672-}

L. JACAK, Technical University of Wroclaw,
Poland, P. HAWRYLAK, Ottawa, Canada, and
A. WOJS, University of Tennessee, Knoxville

QUANTUM DOTS

This important book explains the basic structure of quan-
tum dots, how to produce them, their internal proper-
ties and electronic structure, and directly observed
properties, such as their response to light or electrodes.
It also addresses physical effects occurring in dots, the-
oretical models, computational methods, and future
applications.

1998/177 PP., 93 ILLUS/HARDCOVER/$44.95

ISBN 3-540-63653-6

H. KITAGAWA, Osaka University,
T. AIHARA, JR., Tokyo University, and
Y. KAWAZOE, Tohoku University, all, japan (Eds.)

MESOSCOPIC DYNAMICS OF FRACTURE

Computational Materials Design

This book introduces new computational methods for
research into the dynamic behavior of fracture. Comprising
a review paper and about 20 expert contributions, the
monograph examines how the recent development of
molecular dynamics and other state-of-the-art methods
can help solve the important problem of fracture from
the atomic level. Specific papers address deformation and
fracture, criteria for fracture, defects and interfaces,
electronic structure calculations, and more.
1998/APPROX. 260 PP., 151 ILLUS,, 7 TABLES
HARDCOVER/$59.95 (TENT.)

ISBN 3-540-64291-9

ADVANCES IN MATERIALS RESEARCH, VOL. 1

Visit The Springer booth at
the MRS Fall Meeting—
20% Conference Discount on Books.

G.L. TIMP, Bell Labs, Murray Hill, Nj (Ed.)
NANOTECHNOLOGY

This volume is a survey of the machinery and science
of the nanometer scale. Its twenty-two contributing
authors, drawn from many different disciplines, includ-
ing atomic physics, microelectronics, polymer chemistry,
and biophysics, delineate the course of current research
and articulate a vision for the development of the
nanometer frontiers in electronics, mechanics, chem-
istry, magnetics, materials, and biology. Contributions
treat topics such as: nano-electronics for advanced
computation and communication; micro-instruments for
moving nanometer-scale objects; limits of convention-
al lithography; fabrication of atomically controlled nanos-
tructures and their application; and more.

AP 1998/APPROX. 640 PP., 551 ILLUS.

Bﬁs HARDCOVER/$79.95

ISBN 0-387-98334-1

R. WIESENDANGER, University of Hamburg,
Germany (Ed.)

SCANNING PROBE MICROSCOPY
Analytical Methods

Provides a comprehensive overview of the analytical meth-
ods on the nanometer scale, based on scanning probe
microscopy and spectroscopy. Numerous examples of
applications of the chemical contrast mechanism down
to the atomic scale in surface physics and chemistry are
discussed. Includes extensive references to original work
in the recent literature, and puts the role of scanning probe
microscopy in analytical chemistry into perspective.
1998/228 PP., 139 ILLUS./HARDCOVER/$69.95

ISBN 3-540-63815-6

NANOSCIENCE AND TECHNOLOGY

S. YOSHIMURA, Japan Science and Technology
Corporation, Kawasaki, fapan and R.P.H. CHANG,
Northwestern University, Evanston, IL (Eds.)

SUPERCARBON
Synthesis, Properties and Applications

This book is a status report on synthesis, properties, and
applications of new carbonaceous materials (“pi-electron
materials”) with extended pi-electron clouds in the solid
state, including graphite, fullerenes, and carbon nanotubes.
The major topics in this book are: synthesis of graphite
and carbon nanotubes; intercalation compounds of car-
bon nanotubes exhibiting “universal conductance fluc-
tuation;” and applications of carbonaceaous materials.
1998/APPROX. 280 PP., 150 ILLUS.
HARDCOVER/$99.00

ISBN 3-540-64379-6

SPRINGER SERIES IN MATERIAL SCIENCES, VOL. 33

B. DISCHLER and C. WILD, Fraunhofer-Institut
fiir Angewandte Festkorperphysik, both, Freiburg,
Germany (Eds.)

LOW-PRESSURE SYNTHETIC
DIAMOND
Manufacturing and Applications

This book responds to the world-wide interest in syn-
thetic diamonds and films and developing efficient depo-
sition techniques, and provides a comprehensive overview
of the manufacturing and applications of low-pressure syn-
thetic diamond. The most relevant deposition techniques,
and applications of CVD diamond are reviewed, with
emphasis put on practical aspects and future prospects.
1998/384 PP., 193 ILLUS,, 26 TABLES'HARDCOVER
$109.00/1SBN 3-540-63619-6

SPRINGER SERIES IN MATERIALS PROCESSING

K.-E. PEIPONEN, University of Joensuu, Finland,
et al.

DISPERSION, COMPLEX ANALYSIS,
AND OPTICAL SPECTROSCOPY
Classical Theory

This book is devoted to dispersion theory in linear and
nonlinear optics, and introduces the mathematical basis
and derivations of various dispersion relations that are
used in optical spectroscopy. It includes new methods,
such as the maximum entropy model for wavelength-depen-
dent spectra analysis, as well as detailed mathematical mod-
els, many illustrations of experimental optical spectra, and
details of measurement techniques and data analysis.
1998/APPROX. 147 PP, 45 ILLUS./HARDCOVER
$78.00 (TENT.)/ISBN 3-540-64522-5
SPRINGER TRACTS IN MODERN PHYSICS, VOL. 147
» CALL Toll Free: 800-SPRINGER 8:30 am-5:30 pm ET or FAX:
201-348-4505; Please mention Promotion Number S364 when
ordering by phone;
* WRITE to Springer-Verlag New York, Inc., Dept. 5364,
PO Box 2485, Secaucus, NJ 07096-2485;
* E-MAIL orders@springer-ny.com
Outside North America, orders@springer.de;
* VISIT your local scientific bookstore or urge your librarian to order.
Payment may be made by check, purchase order, or major credit
card. Prices payable in U.S. dollars or the equivalent and subject
to change without notice. Please include $4.00 for shipping
one book ($1.00 for each additional) & appropriate sales tax if you
reside in CA, I, MA, MO, NJ, NY, PA, TX, VA, or VT. Canadian
residents, please add 7% GST. Remember..your 30-day return
privilege is always guaranteed! 11798 Promotion #5364

http://www.springer-ny.com
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Stay Current with the Latest in Materials Science
from JOHN WILEY & SONS, INC.

LASER WELDING

Walt W. Duley

This indispensable resource combines
fundamental research with practical
information. Reviews the basics of
laser welding technology, along with a
survey of practical welding data for
metals and other materials.

0 1-24679-4 approx. 264pp. 10/98 $89.95

HANDBOOK of PLASTICS
TESTING TECHNOLOGY - 2E
Vishu Shah

Thoroughly updated, this new edition
provides practical information on all
aspects of plastic testing including elec-
trical and weathering properties, and
material characterization tests.

0 1-18202-8 approx. 544pp 10/98 $89.95

PROCEDURES in SCANNING
PROBE MICROSCOPIES
Edited by R. ]. Colton
This essential reference work will enable
you to build confidence in using SPM.
Covers scanning tunnelling microscopy,
atomic force microscopy and electro-
chemical methods.

0 1-95912-X 672pp 1998 1$499.95

The PHYSICS and
CHEMISTRY of SOLIDS
Stephen Elliott
This text presents the physics, chem-
istry and materials aspects of solids
from a unified viewpoint. Coverage
includes the latest developments such
as combinatorial library synthesis,
mesoporous materials, and fullerenes
and nanotubules

0 1-98194-X  794pp

COMPUTATIONAL
MATERIALS SCIENCE

The Simulation of Materials
Microstructures and Properties
Dierk Raabe

This book examines the most impor-
tant approaches in this new field. The
reader will learn to assess which
numerical methods are appropriate for
performing simulations at the various
microstructural levels and how they
can be coupled.

13-527-29541-0 approx.100pp 1998 $165.00

The COLLOIDAL DOMAIN:
Where Physics, Chemistry, and
Biology Meet - 2nd Ed.

D. Fennell Evans & Hdkan Wennestrom
Provides up-to-date, authoritative cov-
erage of theoretical concepts, experi-
mental methods and applications. of
colloidal science.

01 1-24247-0 approx. 640pp 11/98 $89.95

1998 $79.95

PRINCIPLES of WELDING:
Processes, Physics,

Chemistry, and Metallurgy

Robert W. Messler, Ir.

This highly illustrated reference pro-
vides a comprehensive treatment of
welding. A separate problems and solu-
tions manual is available for professors.
0 1-25376-6 approx. 640pp 2/99 $89.95

FUNDAMENTALS of
ELECTROCHEMICAL
DEPOSITION

Milan Paunovic & Mordechay Schlesinger
Over the course of 18 chapters, the
authors present detailed coverage of
the full range of electrochemical depo-
sition processes including metal-solu-
tion interphase and charge transfer
across an interphase.

0 1-16820-3 approx. 301pp 10/98 $69.95

AEROSOL PROCESSING

of MATERIALS

Toivo T. Kodas & Mark Hampden-Smith
Provides information on all aspects of
aerosol processing from the basic prin-
ciples and chemistry of aerosols, to
processing methods, to measuring
deposited materials.

0 1-24669-7 approx. 688pp 11/98 $175.00

BASIC CRYSTALLOGRAPHY
J. -J. Rousseau

Deals with the basic principles of geo-
metrical crystallography. Accompany-
ing disk allows crystallographic data to
be plotted.

01 1-97048-4 414pp 1998 $180.00
0 1-97049-2 414pp 1998 $69.95 (pb)

POLYMER RECYCLING
Science, Technology & Applications
John Scheirs

Provides an overview of state-of-the-
art recycling techniques together with
current and potential applications.
Includes flow charts detailing the recy-
cling processes.

0 1-97054-9 614pp 1998 $285.00

TRANSITION METAL OXIDES
Structures, Properties and
Synthesis of Ceramic Oxides, 2E
C.N.R. Rao
From the review of the first edition:
“...this book was intended ‘to bring out
the flavor of' modern inorganic solid
state chemistry, through the medium of
oxides. The authors have succeeded ...”
- Advanced Materials
011-18971-5 386pp 1998 $99.95

S0 @) WILEY

Publishers Since 1807

POLYMER HANDBOOK, 4E
Edited by J. Brandrup, E.H. Immergut
& Eric A. Grulke
This one-stop reference brings together
all the data needed in theoretical and
experimental  polymer  research.
Includes 30% new data and explores
the development in the field since 1989.
()1-16628-6 approx.1,920pp 12/98 $295.00
(valid until 4/15/99; $325.00 thereafter)
0 Please send a complete prospective

- SEMICONDUCTOR

WAFER BONDING

Science and Technology

Q. -Y. Tong & U. Gosele

This resource addresses the entire spec-
trum of mainstream and likely future
applications of wafer bonding. Covers
all materials used for wafer bonding -
including silicon, IT1I-V ¢ompounds, and
fused and crystalline quartz.

0 1-57481-3 approx. 304pp 11/98 $84.95

SEMICONDUCTOR
MATERIAL AND DEVICE
CHARACTERIZATION - 2E
Dieter K. Schroder
This practical new edition covers the
full range of electrical and optical char-
acterization methods while thoroughly
treating the more specialized chemical
and physical techniques.

0 1-24139-3 760pp 1998 $94.95

SILICON DEVICES

Structures and Processing

Edited by K.A. Jackson

This concise handbook provides a
unique treatment of the processing of
silicon and silicon devices.
03-527-29595-X approx.212pp 1/99 $138.95
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5 Easy Ways to Order or Examine FREE for 15 days:
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ELECTRICAL PROPERTIES OF
MATERIALS

Sixth Edition

L. Solymar and D. Walsh

September 1998 416 pp.; 4 halftones, 276 linecuts
paper $36.95/ cloth $89.95

THE PHYSICS OF BLOCK
COPOLYMERS

[an Hamley

October 1998 432 pp.; 273 illus
$110.00

DYNAMICAL THEORY OF CRYSTAL
LATTICES

Max Born and Kun Huang

(Oxford Classic Texts in the Physical Sciences)
September 1998 432 pp.; 28 illus.

paper $29.95

THE MATHEMATICAL THEORY OF
PLASTICITY

R. Hill

(Oxford Classic Texts in the Physical Sciences)
September 1998 368 pp.; 40 illus.

paper $29.95

MOLECULES AT AN EXHIBITION
Portraits of intriguing materials in
everyday life

John Emsley

1998 264 pp.

$25.00

ORGANIC COATINGS FOR
CORROSION CONTROL

Edited by Gordon P. Bierwagen

(ACS Symposium Series No. 689)

(An American Chemical Society Publication)
1998 468 pp.; 1 color illus, 257 halftones and linecuts
$144.95

GROUP Il NITRIDE
SEMICONDUCTOR COMPOUNDS
Physics and Applications

Edited by Bernard Gil

(Series on Semiconductor Science and Technology 6)
1998 492 pp.; 7 color plates, 296 illus.

cloth $145.00

STRUCTURE AND PROPERTIES OF
GLASSY POLYMERS

Edited by Martin R. Tant and Anita J. Hill
(ACS Symposium Series No. 710)

(An American Chemical Society Publication)
November 1998 480 pp.; 236 illus.

$135.00

SCANNING PROBE MICROSCOPY OF
POLYMERS

Edited by Buddy D. Ratner and Vladimir
V. Tsukruk

(ACS Symposium Series No. 694)

(An American Chemical Society Publication)

1998 384 pp.; 192 halftones and linecuts

$125.00

PHYSICAL INORGANIC CHEMISTRY
A Coordination Chemistry Approach
S. E A. Kettle

1998 512 pp.; 317 linecuts

$75.00

ENZYME APPLICATIONS IN FIBER
PROCESSING

Edited by Karl-Erik L. Eriksson and Artur
Cavaco-Paulo

(ACS Symposium Series No. 687)

(An American Chemical Society Publication)
1998 350 pp.

$110.95

MICROSPECTROSCOPIC IMAGING

OF POLYMERS

Jack L. Koenig

(ACS Professional Reference Book)

(An American Chemical Society Publication)
September 1998 413 pp.; 113 line illus.; 48 photos
$119.95

TAILORED POLYMERIC MATERIALS
FOR CONTROLLED DELIVERY
SYSTEMS

Edited by Iain McCulloch and Shalaby W.
Shalaby

(ACS Symposium Series No. 709)

(An American Chemical Society Publication)
1998 336 pp.; 118 linecuts, 3 halftones

$115.00

FUNCTIONAL POLYMERS

Modern Synthetic Methods and
Novel Structures

Edited by Abhimanyu O. Patil, Donald N.
Schulz, and Bruce M. Novak

(ACS Symposium Series No. 704)

(An American Chemical Society Publication)
1998 368 pp.; 10 halftones, 184 linecuts

$95.00

ORGANIC THIN FILMS

Structure and Applications

Edited by Curtis W. Frank

(ACS Symposium Series No. 695)

(An American Chemical Society Publication)
1998 416 pp.; 191 halftones and linecuts
$135.00

APPLICATIONS OF ANIONIC
POLYMERIZATION RESEARCH
Edited by Roderic P. Quirk

(ACS Symposium Series No. 696)

(An American Chemical Society Publication)
1998 352 pp.; 192 halftones and linecuts
$125.00

THE STRUCTURE AND RHEOLOGY
OF COMPLEX FLUIDS

Ronald G. Larson

(Topics in Chemical Engineering)

October 1998 688 pp.; 19 halftones, 344 linecuts
$79.95

PARTICLE SIZE DISTRIBUTION Il
Assessment and Characterization

Edited by Theodore Provder

(ACS Symposium Series No. 693)

(An American Chemical Society Publication)

1998 368 pp.; 218 linecuts

$125.00

POLYMER CHEMISTRY

An Introduction

Third Edition

Malcolm P. Stevens

November 1998 576 pp.; 3 halftones, 92 linecuts
$70.00

ENZYMES IN POLYMER SYNTHESIS
Edited by Richard A. Gross, David L.
Kaplan, and Graham Swift

(ACS Symposium Series No. 684)

(An American Chemical Society Publication)
1997 230 pp.

$105.00

SYNTHESIS AND
CHARACTERIZATION OF ADVANCED
MATERIALS

Edited by Michael A. Serio, Dieter M.
Gruen, and Ripudaman Malhotra

(ACS Symposium Series No. 681)

(An American Chemical Society Publication)
1997 380 pp.

$115.00

STATISTICAL PHYSICS OF FRACTURE
AND BREAKDOWN IN DISORDERED
SYSTEMS

Bikas K. Chakrabarti and L. Gilles
Benguigui

(Monographs on the Physics and Chemistry of
Materials 55)

1997 176 pp.; 61 linecuts

$85.00

A PRACTICAL GUIDE TO
COMBINATORIAL CHEMISTRY
Edited by Anthony W. Czarnik and Sheila
Hobbs DeWitt

(ACS Professional Reference Book)

(An American Chemical Society Publication)
1997 360 pp.

$89.95

NANOSTRUCTURED MATERIALS
Clusters, Composites, and Thin Films
Edited by Vladmir M. Shalaev and Martin
Moskovits

(ACS Symposium Series No. 679)

(An American Chemical Society Publication)
1997 264 pp.

$99.95
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