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Noboru TANIMOTO : One-Dimensional Theory

of Shear Stress Wave Propagation, Theore. Appl.

Mechs., 49, 83-94, 2000.

In this paper, an analysis is made for one-
dimensional theory of uni-axial shear elastic-
plastic-viscoplastic wave propagation. This analysis
is based on an equation which is derived from a
generalized elastic-plastic-viscoplastic constitutive
equation, that is, uni-axial shear elastic-plastic-
viscoplastic constitutive equation. Throughout the
above-mentioned analysis, an equation of
propagation speed of shear stress wave is newly
derived. In consequence, the present theory turns
out to include three teories such as a shear elastic-
plastic, elastic-viscoplastic and elastic wave
propagation. In addition, for comparison’s sake, two
different propagations of shear stress waves are
shown on the basis of two theories, that is, an
elastic-plastic-viscoplastic stress wave theory and
an elastic-plastic one. As a result, the effect of

viscosity is made clear.
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Hiroyuki Kido*, Toshiaki Kitagawa*, Kimitoshi
Tanoue** and Hideki Kido : “A Study on the
Preferential Diffusion Effects in Premixed
Turbulent Flame by Direct Numerical Simulation”,
Memoirs of the Graduate School of Engineering,
Kyushu University, 9(4), 279-292, 1999,

Direct numerical simulation of turbulent flame
propagation was carried out in two-dimensional
space. Preferential diffusion in the turbulent
propagating flame was investigated in this study.
Modified equation of reaction rate was proposed in
order to take into account the local change of
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equivalence ratio caused by preferential diffusion.
Diffusion coefficient of fuel was varied artificially
keeping the other mixture properties constant to
examine the effect of preferential diffusion alone.
Preferential diffusion occurred even in the strong
turbulent and reacting field if the coefficient of fuel
was different from that of oxygen. Mass flux of the
high diffusivity component into the flame increased
in the convex flame area to the unburned region.
Mass flux of the low diffusivity component
decreased in this area. Local change of equivalence
ratio was observed in the turbulent propagating
flame regardless of the initial equivalence ratio.
( * Graduate School of Engineering, Kyushu
University, * * Faculty of Engineering, Oita
University)
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Kazutaka FUJITA : “Effects of Mean Stress on
Microscopic Surface Fatigue Grack Growth under
Periodic Overstressing” , Proc. Int. Conf. on
Advanced Technology in Experimental
Mechanics '99, JSME-MMD, Vol.1,123-126,1999.7.

Microscopic surface fatigue crack growth under
periodic overstressing was investigated with
different mean stress levels with a low-carbon steel
under tension-compression loading and examined
the effect of mean stress levels on a microscopic
crack growth. This periodic overstressing consists
of the stresses that a very small number of cycles(2
cycles) of overstress was applied intermittently
between a very large number of cycles(2 X 10°
cylces) of understress below the threshold stress for
fatigue crack growth 0. Periodic overstressing in
all mean stress levels caused a significant
acceleration (several tens to hundreds times) in
crack growth rate as compared to the case of steady
cyclic stressing, similarly as in the case of
macroscopic cracks shown in previous papers. The
microscopic cracks (crack length less than 50 ¢ m)
for the case with zero and tensile mean stresses
occured more accelerated growth than the case with
compression mean stresses in opposition to the
results of macroscopic cracks (crack length more
than several mm). The lower limit of the
understress that caused such a significant
acceleration was reduced as the mean stress values

changed compression to tension. Observations of
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the specimen surface showed that cracks
propagated intermittently, hesitating at the
boundary of microstructure. These observations
indicate that microstructure has a significant effect
upon microscopic crack propagation under periodic

overstressing.
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Kazutaka Fuijita, Akihisa Inoue* and Tao
Zhang* : “FRACTOGRAPHY OF FATIGUE CRACK
PROPAGATION IN A NANOCRYSTALLINE Zr-
BASED BULK METALLIC GLASS” , Abstracts 5th
Int. Conf. on Nanostructured Materials, Acta
Metallurgica, 326-327, 2000.8.

A Nanocrystalline(NC) bulk glass ZrgAl,,Cu,Niy

(at%) prepared by the squeezed casting method
was used. The particle size of the crystalline phase
is about 3nm, and its tensile strength and Young's
modulus E are 1.7GPa and 87GPa respectively. On
the fatigue fracture surfaces, coarse striation-like
patterns with spacing of 1 #m were observed, but
fine striation-like patterns with spacing of about
50nm were also observed between the coarse

striation-like patterns. Their spacings did not

correspond with the da/dn. In the case of vertical
crack propagation toward the loading direction,
hill-to-hill and valley-to-valley matching of coarse
striation-like patterns were observed in the higher
crack growth rate region(more than about 3x10°
mmy/cycle). In the lower growth rate region, hill-to-
valley matching of -both coarse and fine striation-
like patterns was observed. In the case of slanting
crack propagation toward the loading direction,
hill-to-valley matching of coarse striation-like
patterns was observed in the lower crack growth
rate region. The fine striation-like patterns were
observed on the fracture surfaces of slanting crack
side compared to the other side surfaces. An
unstable fracture surface morphology consisted of
shallow hollows like dimples. Slip lines were
observed on the inclining walls of the hollows and
final separating parts showed vein patterns. These
results indicate that the NC glassy alloy has
significant ductility under dynamic loading.

( * Institute for Materials Research, Tohoku
University)
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Kazutaka Fuijita, Akihisa Inoue * and Tao
Zhang * : “ Fatigue Crack Propagation in a
Nanocrystalline Zr-Based Bulk Metallic Glass ” ,
Materials Transactions, JIM, 41(11), 491-496,
2000.

A nanocrystalline(NC) bulk glass ZrgsAl;;CugoNig

(at%) which contains nano scale crystals
embedded uniformly in a glassy matrix has the high
tensile strength of 1.7GPa and the high ductility.It
has been expected for practical uses in machines
and structures. Consequently, fatigue crack
propagation behaviors were examined for the NC
bulk glassy alloy. The threshold stress intensity
factor range 4 K,, was about 0.9MPa./m, and the
fatigue fracture toughness K. was about 13MPay/m.
Fatigue crack propagation rate da/dnbetween those
was almost proportional to the square of the stress
intensity factor range 4 K. No significant
difference in da/dn between the NC glassy alloy and
the single phase amorphous alloys examined by
other researchers was recognized in comparison
with 4 K divided by Young's modulus E. The
da/dn values were nearly the same as those for
steels with the same level of tensile strength, while
the da/dn values were larger than those for low-
strength steels, Al alloys and Ti alloys in the low
da/dn range. When compared with the effective
stress intensity factor range 4 K, divided by E,
the da/dn values for crystalline alloys almost agree

with the da/dn values under different stress ratios
for the NC glassy alloy: This indicates that the
da/dn values for the NC glassy alloy can be
estimated on the basis of 4 K,,/E using the da/dn
data for the crystalline alloys.

( * Institute for Materials Research, Tohoku
University)
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Choice of a technology clearly has to depend on
its ability not only to fulfill material require-
ments but also environmental safety criteria.
Therefore, the possibility of environmental impact
raise questions related to safety and in near future,
tolerable amount of hazardous materials, especially
for field of semiconductor industry. The purpose of
this paper is to discuss the recent situation and an
environmental safety problems in the field of
semiconductor industry, some of the embodied issue
are shown as follows: (1) generation and use of
hazardous toxic gases, such as AsH,, PH,, GeH,, Cl,,
HCl, NF,; in many processes, crystal growth
(MBE,MOCVD), etching, CVD, annealing , (2)
industrial toxic wastes in the semiconductor
process and recycled the wastes, (3) cut down on
waste fluid and treatmendt in photolithography and

wet process.
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EfE | DERE
Shigekazu lzumi, and Yoshiharu Kouiji * ,
“Environmental Safety Issue for Molecular Beam
Epitaxy Platform Growth Technology’, 11th
International Conference on Molecular Beam
Epitaxy, Beijing (2000, Sep.10-15 |/ Beijing
International Hotel), P8.6 / pp.610-611.

The choice of a technology clearly must depend on
its ability to fulfill not only material requirements
but also environmental safety criteria. Therefore,
the possibility of environmental impact raises
questions related to safety and in the near future,

the tolerable amount of hazardous materials,

particularly for crystal growth of compound
semiconductors. In the epitaxial field, both
molecular beam epitaxy (MBE) and metalorganic
chemical vapor deposition (MOCVD) have already
been acknowledged as well-established production
methods and are playing important roles in the
mass production of various device structures.
Currently, however, it is common knowledge that
there still exists one critical issue, namely, that of
environmental safety with respect to the use of
many hazardous materials. In MOCVD growth,
large amounts of arsine (AsH,) and phosphine (PH,)
are used, and in MBE growth the problem of higher
amounts of arsine generation than the TLV
(threshold limited value: 50 ppb) is commonly faced,
particularly during maintenance procedures. By
using gas source MBE (GSMBE), the arsenic

contamination (adhesion) onto the wall inside the

growth chamber is markedly reduced compared
with that in the case of conventional MBE, and
unintentional arsine generation is suppressed to be
under the TLV. In addition, the consumption
efficiency for hydrides is higher than 80%. This
value is significantly higher than in the case of
alternative growth methods, such as MBE
(8%~10%) and MOCVD (1%~20%).

(* High Frequency and Optical Semiconductor
Division, Semiconductor Group,Mitsubishi Electric
Corporation)

Tsutomu OISHI*, Hirohito YAMASAKI, Hiromi
KADA, Kenijiro ONIMURA*, Hiromori TSUTSUMI*
and Akio HAYASHI *:* "Synthesis and
Polymerization of Macromonomer Having a
Phospholipid Polar Group", Polymer Journal,
32(4), 378-380, 2000.

To obtain more easily macromonomers bearing
phospholipid polar groups, the authors adopted
reaction of amino group terminated oligo(2-
methacryloyloxyethyl phosphorylcholine, MPC)
with a vinyl monomer bearing an isocyanate group
instead of the reaction of carboxyl group with epoxy
group. The MPC macromonomer was radically
copolymerized with butyl methacrylate (BMA) to
obtain corresponding copolymers which were
characterized by 'H NMR and FT-IR analyses.

(* Faculty of Engineering Yamaguchi University,
** Nippon Oil & Fats Co.Ltd.)
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Teruhisa Kaneda, Tadaki Miyoshi*, Shin-ichi
Nishimura* and Naoto Matsuo* : Effects of glass
composition on photodarkening in CdS-deped
glasses , Journal of Material Science, 34, 1519-
1522, 1999.

The optical properties of semiconductor-doped
studied
Photoinduced changes in the optical properties are

glasses  have  been extensively.
observed and are called photodarkening.

In this paper, we used glasses doped with CdS
nanocrystals to investigate the dependence on glass
composition only.

We measured time-resolved luminescence spectra
and ESR spectra before and after light irradiation
for four colored filter glasses. The changes in the
decay rate of luminescence and in the intensity of
ESR signal before and after irradiation are largest
for Toshiba Y-44,second for Hoya Y-44 and third for
Schott GG-435.These hardly occur for Corning 3-
73.These results are similar to those reported by
Horiuchi and Uesu and Yanagawa et al. The main
origin of the difference in photodarkening is
attributable to the difference in glass composition.

( * Department of Electrical and Electronic

Engineering, Yamaguchi University)





