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Some Brief Comments on Chemical Conversion of Solar Energy.

Hiroshi SAKURAI

It is suggested that chemical conversion of solar energy appears to meet requirements for an
important source of future energy, and recent advances in researches of artificial photosynthetic
systems are briely surveyed. Moreover, other possible methods for utilization of solar energy in
chemical processes are also refered to. Some comments are made from practical points of view.
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Fig. 1 Diagramatic representation of up-
hill conversion by photochemical
processes
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Fig. 2 Pictorial representation of electron-
transfer mediation by “specific chlo-
rophyll dimer (Chl)” in reaction
center of photosynthesis; D and A
denotes the adjacent electron donor
and acceptor respectively.
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Fig.3 A possible (hypothetical) model of
an artificial photosynthetic system
using vesicle in which photosensi-
tizers (P1 and Pyu) and electron-
transporting materials are entrapped
(top) and a pictorial representation
of vesicle (bottom).
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X-ray Investigation of Stress Measurement on Heat Resisting Materials.

Junichi Arima, Yasuyoshi Iwai

The elastic constants of nickel base alloy (Inconel X) at high temperature were studied by
the X-ray method with a new apparatus consisting of a horizontal type tensile testing machine
and a vacuum furnace.

After heat treatment for precipitation hardening, all the plate specimens of Inconel X were
finished and then electropolished before being exposed to X-ray. The Characteristic X-ray of
Crkg was irradiated on them through a thin beryllium foil, and the strain was determined by
measuring the diffraction from (311) atomic plane by means of the conventional sin?y- diagrams
using counter technic.

The conclusions of the present study are as follows.

(1) The elastic constans of Inconel X obtained by the X-ray technique are in good agreement
with those measured mechanically within the experimental errors. The values obtatned, how-
ever, very slightly with temperature.

(2) The lattice spacings or lattice constants changed about 5.2 degree in 26 from room temper-
ture to 923 K. Consequently, it is necessary to take great care of slight change in temperature

for stress measurement by X-ray.
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Fig. 2 Shape and dimensions of specimen.

Table I Chemical compositions of material.

Si Mn [+ Fe Al Ti Nb Cr Ni

0.15] 0.65} 0.08] 7.0 0.7 2.4 0.8 15.0 { Bal.

Table II Mechanical properties of heat treated

material.
Yield Tensile Elongation | Hardness Young’'s | Poisson's
stress strength modulus ratio
{MPa) {MPa) (3) Hp (Gpa)
667 1157 23.0 281 213.7 0.31
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MTERAL, EH» oBERRTEIEEL L, 20
IEYEF XRERTER (XD-3, BERWER) oo=7%
A= EEET D LI X b i o EFRROEL

Vacuum pump
SN S Temperature
pr?vammer
(P.2Z.P)
Oscillation type
temperature
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controtler

1

e o |
A.C. Pawer

regulator

Fig. 3 Furnace and temperature control systems
on the X-ray goniometer.
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Fig. 4 Furnace and temperature control systems
of horizontal tensile testing machine.
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Fig. 5 Relation between lattice spacing and
temperature.
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Table III Experimental results of X-ray elastic
constants at various temperature.

Elastic Stress o4 cot 8 [Young's

angle © [modulus

x) E/{1+v) [GPa) Xy {MPa/deg.) E [GPa)
300 164 + 0.7 ML 2170 T6036° 0.2382 | 214.6
323 161 + 8.7 339 2170 76°34° 0.2388 | 211.7
173 157 ¢ 8.7 337 £ 160 16020 0.2431 | 205.8
423 155 & 7.7 333 & 16.6 76412" 0.2456 | 202.8
473 152 3 7.6 228 & 16,4 76°00* 0.2433 | 198.5
523 148 & 7.4 323 & 16.1 75051 0.2521 193.6
573 141+ 7.0 9 ¢ 15.9 75039 0.2558 | 185.7
623 40 4 7.0 316 £ 18.7 78026 0.259¢ | 18z.8
6713 137 + 6.8 314 ¢ 15,7 15037 8.2627 179.3
723 135 ¢+ 6.7 13 £ 15.6 TS006" 0.2661 176.4
m 134 ¢ 6.7 209 ¢ 15.4 74055° 0.2695 | 174.0
823 130 + 6.5 307 + 15.3 74%42" 0.2736 | 170.5

073 119 #12.0 208 + 5.0 74739 0.2745 167.0
923 106 +15.0 279 + .0 74°29" 0.2776 164.0
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and temperature.
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Dieless Bending of Elliptical Tubes.
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Optical Heterodyne Measurement of Vibration

Yoshihiro OSHIDA, Katsuya KAGA, Koichi IWATA and Ryo NAGATA

An optical heterodyne system to measure the vibration phase is proposed. In this system the

reference beam is frequency-shifted and phase-modulated. The preliminary experiments to

measure the vibration phase and to measure the vibration pattern by scanning the object rough
surface demonstrate the validity of the theory. Consideration shows that this method is applicable

to the sub-pico meter vibration.
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A Study on Automatization in Lathe Cutting

Katsuya KAGA, Yoshihiro OSHIDA
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Study on Grindability of pure Titanium

Yoshio TANAKA, Tadahiro WADA

In surface grinding of pure titanium, which is ductile and has low heat conduction, the suita-

ble grinding wheel and the grinding condition are experimentally investigated.

The effects of lubricant, abrasive grain, bond and grain size on both surface roughness and

wheel life are studied.
The main results obtained are as follows:

Conventional wheel (A class and C class abrasive wheel) (1) GC abrasive wheel has longer wheel
life than WA abrasive wheel. (2) The wheel life becomes shorter as it is harder and as a grain
size smaller. (3) Cutting fluid gives a long life and a good surface roughness. (4) Low cutting

speed gives a long life.

Special wheel (D wheel and CBN wheel) (1) CBN wheel has a loger life than D wheel in dry
grinding. (2) D wheel gives a better surface roughness than CBN wheel in wet grinding.
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Study on the Intrinsic Pressure Hole Error of Viscoelastric Fluids

(Numerical Calculations of Pressure Hole Error in a Slit along a Flow)

Noriyasu MORI, Toshiya SAKABE and Toshio WAKABAYASHI

The intrinsic pressure hole error in a slit along a flow is analyzed for a second order viscoe-

lastic fluid. Numerical calculations are carried out using a finite element method.
For values of D/W>>1, it is found that the pressure hole error is nearly independent of the
slit width and the result of previous works may be applied.
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Study on Chip Treatment in Turning

—2nd Report, Intermittent Feed Cutting—

Tadahiro WADA and Yoshio TANAKA

In order to find the effective chip treatment method than the conventional chip breaker in
finish-turning of the carbon steel, the intermittent feed cutting was tried. The cutting edge was
fed intermittently. The effects of the feed period per cycle time on the mean chip weight (easi-
ness of chip treatment), the surface roughness and the cutting forces were experimentally
investigated. Experiments showed that the mean chip weight becomes smaller with decrease of

the feed period per cycle time.

1. Introduction

In finish-turning of steel an usual cutting tool
produces continuous chips. These long chips catch
the tool holder, the scroll chuck, the workpiece or
other parts of the lathe and may scratch the sur-
face, or may choke between the workpiece and
the cutting edge and often causes the chipping of
the cutting edge. However, if a machine operator
is in the presence of the machine tool, the machine
tool is stopped rapidly and twined chips are re-
moved then the machine tool can be come opera-
tion again, therefore there is only a little loss. The
chip breaker should be designed so that the chip
will be broken into segments short enough to
eliminate any hazard due to long pieces, yet not
so short as to cause another trouble due to blasts
of small chips flying about®. However the curva-
ture of the chip and its path changes with the
change of the workpiece material and with the
change of the configuration of top rake surface
‘due to the tool wear. In addition in finish-turning,
the conventional chip breakers of throw away
types are not effective for the chip treatment. In
thit case, the oscillatory feed cutting seems to be
effective. The cutting edge oscillates in the feed
direction of the lathe. If the feed becomes momen-
tarily negative, the chips are broken necessarily.
However, in such condition, there occurs as anti-
cipated worse surface roughness and shorter tool
life », Therefore, the suitable condition of breaking
chips and that of improving surface roughness

are contrary each other®,

In the present paper, in order to find the effective
chip treatment method than the above mentioned
two methods, the intermittent feed cutting is
tried. The cutting edge is fed intermittently in
the feed direction of the lathe. The influences of
the cutting condition on the mean chip weight
(easiness of chip treatment), the surface rough-
ness and the cutting force are experimentally
investigated.

2. Experimental Procedures

The machine tool used was a 5 kw engine lathe.
A workpiece supported between a scroll chuck and
a tail stock center. The workpiece material was
SS 41 steel bar of ¢110mm diameter and 300 mm
long. A P20 carbide cutting tool was used. A
constant cutting condition (the cutting speed; 1.7
m/s +10%, the feed rate; 0.08 mm/rev, the depth
of cut; 0.2 mm, the rotating number of main spin-
dle ; 5.3s7!) was applied throughout the experiment.
The cutting edge geometry was (0°, 0°, 6°, 6°, 60°,
30°, 0.4mm). A schematic illustration of the ex-
perimental apparatus is shown in Fig. 1. The
pulse motor giving feed motion had a step angle
of 1.8°. The feed period is defined as 7;. The
feed halt period is defined as (7\-73). So T, is
the cycle time.

For each experiment the mean chip weight, the
cutting force and the surface roughness were
measured. The chip weight was measured with a
balance.
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Fig. 1 Schematic illustration of the

experimental apparatus
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Fig. 3 Calibration Diagrame

The cutting force was measured with a tool
dynamometer using strain gages. The dynamo-
meter outputs were monitered by a recorder. The
dynamometer used is shown in Fig. 2. The cali-
bration diagrame is shown in Fig. 3.

3. Experimental Results and Discussion

3.1 Configuration of chip
Fig. 4(a) shows the chip configuratin formed
with the usual tool (without chip breaker). The

feed rate is 0.209 mm/rev. The chips are discon-
tinuous type and are broken to small segments.
Therefore, this cutting condition would be accep-
table about chip treatment.

Fig. 4(b) shows the chip configuration formed
with the same tool, under the feed rate of 0.08
mm/rev. The chips are continuous type. Therefore,
it may be concluded that the cutting condition
near the usual finish-turning one could be unac-
ceptable about chip treatment.

Fig. 4(c) shows the chip configuration formed
with the conventional chip breaker of throw away
type. The chips are continuous type, too. There-
fore, it may be concluded that the conventional
chip breaker is not effective in finish-turning.

Fig. 4(d) shows the chip configuration in the
intermittent feed cutting. All chips shown in Fig.
4(d) are same geometry. Although the chips
produced are continuous type, the broken chip
did not influence the working process and was
not troublesome, therefore, the chip shown in Fig.
4(d) may be more desirable than both chips shown
in Fig. 4(b) and in Fig. 4(c) for chip treatment.

3.2 Condition of chip breaking

Fig. 5 shows the area of chip breaking on the

(a)

f=0.299mm/rev
t=0.2m
V=1,T4m/s

without chip breaker

without chip breaker

(d)

AN

~.

f=0,08mm/rev

t=0.2mm
=0.08,
{=0 zm’:‘n"‘/re" V=1.Tdm/s
V=1.74m/s Ti=1.55
T2/ T1=0.6

chip breaker without chip breaker

Fig. 4 Configuration of chip
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7y, T2/T\—plane. T is the cycle time, and T,/T,
is [the [feed period per cycle time. The curve,
which is 'theoretically calculated, represents the
boundary between the continuous cutting and the
discontinuous cutting. For the discontinuous cut-
ting, the feed halt period must be longer than one
revolution time of main spindle,

therefore ;

+ ST Te ¢h)

where, N=the rotating number of the main
spindle, 1/s
Ty=feed period plus feed halt period
=cycle time, s
T,=feed periogd, s
thus equation (1) becomes

T ey 1
TX él Tg'N (2)

The chip due to the discontinuous cutting can be
broken necessarily between the boundary line and
the abscissa.

The classification of the chips is shown by the
following signs: The acceptable chips are the sign
QO (less than one turn length),and the unacceptable
chips are the sign as follows : @ shows the ribbon,
spiral or helical type, long chips (more than two

.Continuous Type
OTransition Type
Disconti
O mucu_}syl-,e
0
‘: Continuous Cutting
&~
& Lo~ L ] ] L o
Q
£
i ® o >
&
o8 @ O O
kS
g
by o O O O
3
fa
0.6 O O O @)
O O O O
Discontinuous Cutting
1 I ! 1
0 0.5 1.0 1.5 2.0

Cycle time T (s)

Fig. 5 Chip breaking diagram

O 7= 205
O Ti= 15 s
D Ti= 10s
600 |- ‘ Ti= 0.5 s
E
t3
=
3
2 00
k-] 4 ’_
K
g
=
200 —
0 | 1
0.5 1.0

Feed period per cycle time T2/Th (—)
Fig. 6 Relation between feed period per
cycle time and mean chip weight

turns length) and (P shows the small helical or
spherical chips (less than two turns length).

It can be seen from Fig. 5 that a good agree-
ment between the calculation and the experiment
is obtained. However, the point where the feed
period per cycle time is equal to 0.7 deviates from
the theoretical line. Under this condition, the
continuous chip would be broken due to its own
weight at the point where the chip thickness be-
comes the thinnest. Fig. 5 shows that as the cycle
time 7 is smaller, the feed period per cycle time
T:/T) must be also smaller in order to obtain the
acceptable chip size,

3.3 Mean chip weight

Fig. 6 shows the dependence of the mean chip
weight on the feed period per cycle time T,/T)
and the cycle time 7,. The mean chip weight
decreases with decrease of 7,/7T) under the dis-
continuous cutting condition, however, under the
continuous cutting condition it is extremely large
within this experiment.

3.4 Surface roughness

Fig. 7 shows the dependence of the surface
roughness on the feed period per cycle time T,/7
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and on the cycle time 7). The surface roughness
is almost constsnt at the cycle time T, of 1.0s or
2.0s, however, at the cycle time 7, of 05s, it
decreases with decrease of T,/T, in the range of
T3/T, from 0.4 to 1.0. This is due to the reason
that the motion of the pulse motor does not pro-
pagate rightly to the motion of the cutting edge
due to a large inertia of the carriage et al. And
then it is extremely large for T3/7; below 0.4 due
to the chatter lvibration excited by the intermittent
cutting.

55.
T
2
8 Ar
g
[+
0
g 3k
£
]
=3
g
§ 2r O n=20s
E @® 7= 105
1= ® 7= 0.5 s
| 1
0 0.5 1.0

Feed period per cycle time T2/ T1(—)

Fig. 7 Relation between feed period per
cycle time and surface roughness

3.6 Cutting force

Fig. 8 shows the oscillograms of the cutting
forces. Fig. 8(a) is the case of usual cutting, and
Fig. 8(b) is the case of intermittent feed cutting.
In Fig. 8(b) the principle force or the feed force
once becomes zero in each cycle and maximum
cutting force is nearly equal to the ordinary cut-
ting force. Because, in this instance both feeds
are actually equal. The oscillogram is the form
of trapezoidal wave.

Fig. 9 shows the dependence of the cutting force
on the feed period per cycle time 7,/7, at different
cycle time 7;. The cutting force is almost con-
stant in the range of T%/7, from 0.3 to 1.0, how-
ever, the principle force decreases sharply and the
feed force increases slowly, as 7,/7; decreases
from 0.3 to 0.1.

00

Z
NI
__I Principle Force l 0

1s
. j[O
(a) Usual Cutting
Wo
F=0s
T1=1455

Feed Force

Z“[

Principle Force

Feed Force

(b) Intermittent Cutting
V=1.Tm/s, f=0,08m0/rey, =0, 2mm,

Fig. 8 Oscillograms of the cutting forces

200~
z
Q 0
LS Principle Force
8
2 T1=1.5s

100+
w
g
: M
Q

Feed Force
L !
0 0.5 1.0

Feed period per cycle time T2/ Ti (—)

Fig. 9 Relation between feed period per
cycle time and cutting force

4, Conclusions

(1) In steel finish-turning the intermittent feed
cutting is effective for the chip treatment.

(2) The mean chip weight, the surface rough-
ness and the cutting force depend on both the
feed period per cycle time and the cycle time.
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Precise Analysis of A Three Phase PWM Thyristor

Inverter Circuit (Capacitive Load)

Shigeji IMURA, Hiromu OKAMOTO and Hiroshi ICHIDA

This report reveals about coincidence between experimental waveforms and plotted curves of
analytical simulation for three phase PWM thyristor inverter circuit with capacitive lord, by aid
of the theory of periodically interrupted electric circuit of the third genus. By considering the
four principal and three pre-incidental circuit states, authors have succseeded to fuifil the perfect

analysis of steady state periodical solutions.

Some experimental results are given with the analytical wave forms.
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Carrier Mobilites and Breakdown in
Halogen Doped Polymers

Wk, BRH, B, F¥F, XA

J. KYOKANE, S. HARADA®, S, IWAKAWAPY,
K. YOSHINO® and Y. INUISHI®

Carrier mobilites in polyethylene (PE) and polystyrene (PS) doped with halogens such as iodine
or bromine, were studied using a short electron signals induced by the electron bombardment in
PE and PS increase with doping of halogens but the former is more affected.

A logarithmic plot (Scher-Montroll plot) of the induced current vs. time gives a Knee at a
time T,, which is interpreted as the transit time of the carrier front between electrodes. Hole
and electron mobilites in Br, doped PE are about 2xX10-5cm?/Vesec and 1X10~5cm?/Vesec, respec-
tively, at room temperature, which are higher than those of un-doped PE by more than two
orders op magnitude. The activatin energy of the mobilites also decreases from 0.33%0.01eV for
both electron and hole in un-doped PE to 0.27+0.01eV in doped PE. Similar effects are also observed
in PS. Although hole mobility is much smaller than electron mobility in un-doped PS, these two
become comparable after halogen doping. The electric breakdown strength of PE (about 6
MV/cm at room temperature) decreases after the doping of halogen (about 2.5 MV/cm in I,
doped PE at room temperature) and becomes temperature insensitive between 10°C and 60°C.

61

1. Introduction

Although the electrical conductivity of I, (iodine)
doped polyethylene (PE) is much higher than that
of un-doped PEP2, the detailed mechanism of this
effect isnot fully understood untill now. Davies?
reported that the mobility estimated by the sur-
face charge decay method in I, doped PE (about
10~7%cm/Vesec at about 40°C) is larger than that
of un-doped PE. The activation energy of mobilty
was also estimated to be about 0.85¢V. As is well-
known, however, even in the un-doped PE the
mobility value is dependent on the experimental
procedures. Generally the surface charge decay
method gives much smaller mobility than that
obtained by the time of flight method®~®, In this
paper, the experimental results on the mobility

measurment in halogen doped PE and PS by the
time of flgiht method using a short electron beam
pulse and the electric breakdown characteristics
will be reported.

2. Experimental

Commercial grade low density polyethylene
(LDPE) (trade name Yukalon and Showlex), high
density polyethylene (HDPE) (trade name Hizex
and Showlex), and Polystyrene (PS) (trade name
styrone) films of various thickness were used as
specimens. )

After washing in ethyl-alcohol, the sample was
put in vacuum and then exposed to either Br, or
I, at 25°C for about 30 hours.
dopant was roughly estimated to be about 3~15%
by comparing the weight of the sample before and

The amount of

The contents of this paper was reported to the J. Appl. Phys. 51 (5) 2714 (1980)

a) Present address: Matsushita Electric Co. Ltd.
b) Present address: Sharp Electric Co. Ltd.
c) Faculty of engineering, Osaka University
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after doping. Gold electrodes of 5 mm¢? in diameter
were vacuum deposited on both sides of the spe-
cimens.

The apparatus and the procedure of the time of
flight method were already reported in our previ-
ous papers®®, The specimens were mounted bet-
ween the electrode system with dc bias-voltage
and the integrated charge signal Q= [id?, induced
in the sample by the bombardment of a single
shot of pulsed electron beam, was observed with
the apparatus similar to that described in our
previous papers¥®. The energy of the bombarding
electrons was between 8 and 15 KeV and, as a
consequence, the generation of charge carriers
occurs within a penetration depth of 1~3um from
the top electrode surface. The carriers that have
the same polarity as the bombarding-side electrode
will drift into the sample, owing to the presence
of the dc bias field, until being trapped in the
sample, after a life time 7, or absorbed into the
counter electrode. This carrier drift produces the
Both
electron and hole signals can be measured by

induced charge @ in the outside circuit.

changing polarity of the applied bias voltage. The
charge signal was differentiated graphically with
respect to time to obtain the current signal. The
analysis of the induced current was done by a
logarithmic plot (Scher-Montroll plot)® or induced
current ¢ versus time # and the mobility was esti-
mated from a knee that appeared in this plot at

T T T
Br2 doped
~10F LOPE i
Q d=z12pum eelectron
~ 298 K ohole
w
o
o
<
T
Cosf .
a
w
Q
o)
o
z
. |

0 H i
0 05 1.0 1.5
FIELD STRENGTH(MV/cm)
Fig. 1 Electric field dependence of electron beam
induced charge in Br; doped LDPE.

time 7, under the application of voltage V across
electrode distance d with the simple formula of
u=d/VeT,.

3. Results and discussion

Figure 1 shows the relation between the magni-
tude of the slow component of the collected charge
untill 100 msec after the irradiation of the short
electron beam pulse and the bias field £ (Hecht
curve) for both electrons and holes in Br; doped
PE at 298K. Contrary to the un-doped PE in which
the fast component of the induced charge is com-
parable with slow component in magnitude®, in
halogen doped PE only the slow components of
the induced hole and electron signals which are
considered to be due to the carrier migration in
the amorphous part are enhanced strongly. This
fact seems to indicate that the halogen molecules
mainly enter into the amorphous part of PE and
influence on the carrier transport in the part. In
PS the increased amount of collected charge after
doping was not so remarkable compared with the
case of PE,

Figure 2 shows example of the Scher-Montroll
plot of the induced current in Br, doped PE.
Similar plots were also obtained in halogen doped
PS. The time at the knee T, in the Scher-Montroll

10 L r 7 l TIITT T T I_I' LI ll:
L LDPE Bry doped ]

: electron 15 pm ’_1

+ 298 K .
EI.OE' -
N ]
Z F 073 MViem -]
L Tr:20 psec _
—_l 1 IJLIII' 1 1 1 lLlll

o1 1.0 10

T/Tr

Fig. 2 An example of normalized Scher-Montroll
plot of electron beam induced current in
Br, doped PE.
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plot of the electron beam induced current after
the electron beam bombardment is proportional
to the electrode distance d and the inverse of
the electric field E as shown in Figs. 3 and 4, for
example, which supports the interprete 7, as the
transit time of carrier front between electrodes.
It looks from the date as if the values of ¢ in the
theory, related to the slopes of the current-vs-time
plot, have been made larger by doping. However,
this charge of o was not larger enough to discuss
quantitatively.

From T,, electron and hole mobilities in Br;
doped PE are estimated to be 2X10~S5cm?/Vsec and
1X10-%m?/Vsec, respectively, at the [room tempe-

x10
5 L} 1 T L T
- l,doped PS 05 (MV/icm)
§ 4t  hole :
et T=290K
=gl ]
w
=
=2t .
=
0
Z 1 - ’I’ .-
< .
fod .
- e .

0 10 20 30 40 50
THICKNESS d (um)

Fig. 3 Dependence of the transit time 7, on the
sample thickness d in I, doped PS.

x 10
5

- Al I,doped PS

bt electron

= 3l T=290K

lg o d=25(um)

: 2 L. L 4 d= 30(Pm)

=

2t

< e

24 PE i

= - 1 1 1 1 A
0 05 10 15 20 25

=)
11E (MV/icm)

Fig. 4 Dependence of the transit time 7, on the
applied field E in I, dopad PS.

rature (298K). These values are larger by about
two orders of magnitude than those of un-doped
PE even at higher temperatures (343K) (5.6X10~7
cm?/Vsec and 3.2X10-7cm?/Vsec for electron and
hole, respectively) and independent of applied field
up to 1 MV/cm as shown in Fig. 5. It should be
noted that the hole mobility is larger than elect-
ron mobility in doped EP contrary to the case of
un-doped PE in which the former is smaller than
the later.

Both electron and hole mobilities of the Br,
doped PE increase with increasing temperature
with the activation energies of 0.28 eV and 0.26
eV, respectively, as shown in Fig.6, which are
smaller those of un-doped PE shown in Fig.7

T v T T T T

= \0°L Brpdoped  LDPE
] d=15um ect
= 298 K e electron
S °r o hole
€
S |
> —0"6“’"0‘0'_ -
._
3 .5
g 10 + —'—..'t."‘ -
=

5 | L .

01 05 10

FIELD STRENGTH (Mvicm)

Fig. 5 Electric field dependences of electron and
hole mobilities in Br, doped LDPE at 298K.
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> L
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= ]
5 1 1 1 1 s 1
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Fig. 6 Temperature dependences of electron and
hole mobilities in Br; doped LDPE.
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Fig. 7 Temperature dependences of electron and

hole mobilities in un-doped LDPE.

(0.34 €V and 0.32 eV for electron and hole, respe-
ctively). The pre-exponential factor u,Lu=g, exp
(—E,/KT)] of electron and hole mobilities are
0.45cm?/Vsec and 0.5cm?/Vsec respectively, in
halogen doped PE, and 0.1 cm?/Vsec and 0. 04 cm?
/Vsec in original un-doped PE, respectively. The
knee time T, in the Scher-Montroll plot corresponds
to the arrival of charge front at the counter éle-
ctrode. Therefore the mobilities thus obtained also
correspond to those of the moving carrier front.
Davies also estimated carrier mobility in I, doped
PE by surface charge decay method? to be two
orders of magnitude smaller than that of our
value without separating electron and hole mobi-
lities. The difference of carrier mobilities esti-
mated by the time of flight method and the sur-
face charge decay method can also be interpreted
as follows: (1) In the case of second method fairely
long waiting time, which is necessary to inject
carrier through barrier into bulk from the surface,
is apparently included in the evaluation of the
decay time?, and/or (2) the mobility estimated by
the first method is that of moving front and
mobility of much slower carriers detrapped from
deeper traps is evaluated by the second method.
The increase of induced charge @ with halogen
doping in Fig. 1 can be explained either by (1)
the increase of quantum efficiency of carrier ge-
neration by electron bombardment with halogen

~ [ PS d=20( pm)
1
§ - o hole
N\'O s electron
S | T-203k
1 -
> -
[
= (]
= —o-2 G oo—
Q10T
=
B T S T | 1 A
01 05 10
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Fig. 8 Electric field dependences of electron and
hole mobilities in un-doped PS at 298K.

or (2) increase of carrier numbers which arrive
to the counter electrode until the time of evalua-
tion of the collected charge (100 msec after bom-
bardment), due to the increase of carrier mobilities.

In un-doped PS, the electron mobility (2.5x1075
cm?/Vsec) is langer than hole mobility (1.3X%X
10~%cm?/Vsec) as shown in Fig. 8. However, by
the halogen doping the increase of mobility is
much more remarkable for hole (2.9X10~%cm?/V
sec) compared with electron (3.2X10%cm?/Vsec),
resulting in the comparable value after doping as
shown in Fig.9. The activation energy of mobility
in PS decreased slightly by halogen doping. The
pre-exponential factors of mobility #, of electron
(145 cm?/Vsec) and hole (40cm?/Vsec) slightly
increased after halogen doping in PS (in I, doped

N I,doped PS
9 o hole
w b
< 10 o electron
~E T=290K d=25(um)
2 5¢
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- T e
o
)
S
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Fig. 9 Electric field dependences of electron and
hole mobilities in 12 doped PS at 290K.
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PS 180cm?/Vsec for electron and 60 cm?/Vsec for
hole).

The role of doped halogen atoms in electron
transport in polymer is not completely understood
following simple speculation may be possible at
this stage. The halogen atoms with large ele-
ctron affinity is known to make charge-transfer
complex with organic molecules, which will result
in the increase of the hole concentration under
dark condition. Therefore the trap levels for hole
may be partly filled by this increased hole density
and the concentration of the trapping site effective
for the generated hole by electron bombardment
may be efficiently decreased, resulting in the in-
crease of hole mobility. Most of halogen atoms
should be located in the amorphous part of poly-
mer as already mentioned. The fact that not only
the hole mobility but also electron mobility increase
with halogen doping, suggests that the halogen
atoms with large polarizability in the amorphous
parts may help to bridge the carrier transport for
both electron and hole between crystalline parts
in which both electron and hole mobilities are
larger than those in the amorphous part. Over-
lapping of the electronic wave function in the
amorphous part of PE is considered to be much
smaller compared with that of PS with electron
system, resulting in the smaller mobility in PE
compared with PS before doping. Therefore the
effect of halogen atoms in the amorphous part of
PE should be more effective than the case of PS
in which considerable overlapping of electronic
wave function should already exist before doping.

Pulse Width LDPE
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Fig. 10 Temperature dependence of breakdown
trength of un-doped and I, doped LDPE.

Dielectric breakdown strength of halogen doped
LDPE (around 2.5MV/cm at room temperature
with voltage pulse of 6 usec wide is much lower
than that of undoped PE (6 MV/cm), possibly due
to the increased carrier mobility in doped PE.
The breakdown strength of I, doped LDPE is not
sensitive to the temperature between 10°C and
60°C, but that of un-doped PE decreases with
incerasing temperature in this temperature range
as shown in Fig.10. The temperature dependence
of the breakdown strength of un-doped PE has
been considered to be due to the characteristic of
the amorphous part®?. The temperature indepen-
dent and low breakdown strength of doped PE
can be explained by the large electron mobility
and the decrease of the role of the amorphous
part by the bridge formation with halogen atoms
The breakdown characteristics of PS were not
strongly influenced with halogen doping contrary
to PE. Detailed experiment on the mechanism of
these effects are now in progress.

4. Summary

(1) Carrier mobilities in PE and PS doped with
halogens were studied using a short pulsed electron
beam. Hole and electron mobilities in Br, doped
PE are about 2X10-5cm—2/Vsec and 1X10-5cm?/V
sec, respectively, at room temperature, which are
higher than those of un-doped PE by more than
two orders of magnitude. The activation energy
of the mobilities also decreases by doping.

(2) Hole mobility becomes larger than electron
mobility in doped PE contrary to the un-doped PE.

(3) Although hole mobility is smaller than
electron mobility in un-doped PS, these two
become comparable after halogen doping.

(4) The electric breakdown strength of PE
decreases after the doping of halogen and becomes
temperature insensitiye between 10 and 60°C.

These results are explained by the influence of
halogen atoms in the amorphous part on the car-
rier migration.
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Preparation and Application of Chiral Heterocyclic Compounds. 1.

Optical Resolution of Tetrahydrofurfurylamine

Akira ISHIGAKI

Optical resolution of tetrahydrofurfurylamine has been investigated to prepare novel chiral
heterocyclic agents effective for the syntheses of the stereospecific chiral compounds. Racemic
tetrahydrofurfurylamine has been prepared by ammonolytic reduction of furfural. (4)-Tetrahydro
furfurylamine has been easily resolved into its diastereomeric D-(+)-camphor-10-sulfonates by

fractional crystallization from ethyl acetate.
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Testing Methods to evaluate the Organic Linings for

Corrosion Liquids

Satoshi OKUDA and Takayuki IGUCHI

Summury

Measurements of electrical properties were applied to the degradation tests of organic linings
exposed to solutions. Degradation of linings was related to the electrical properties such as
capacitance, resistance and dielectrical loss which were measured by using a alternative
current of relatively lower cycles. Further, the occurence of pinholes on lining panels was

detected by the rapid increase in loss tangent.
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Formation of Maleic Acid by Anodic Oxidation of Thiophene*

Ikuichiro IZUMI, Isao YAMAMOTO

ABSTRACT

The anodic oxidation of thiophene was studied on a lead dioxide electrode in 1 M sulfuric acid.
Voltammetric work with a rotating disc electrode showed that the oxidation was reaction-
controlled in the lower potential regions and that it was first order with regard to thiophene and
zero order in pH. At higher anodic potentials, oxygen evolution preferentially occurred. When
the pH was increased towards neutrality, where lead dioxide might exist in a thermodynamically
stable oxidation state, thiophene was difficultly oxidized. It was confirmed that maleic acid was
formed with cleavage of the thiophene ring and splitting off of S in the form of SO, when
thiophene was electrolyzed in 1 M sulfuric acid. The yield of maleic acid was directly propor-
tional to both duration of and current of electrolysis. These results tend to support the mecha-
nism based on electrochemical formation of lead dioxide followed by a chemical reaction of this
with thiophene, rather than purely electrochemical mechanisms.
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Solvent Extraction of Copper from Aqueous Solutions

Mikio KAWAGOE

The equilibria of copper extraction from copper sulfate aqueous solutions was measured, using
capric acid and naphthenic acid as extractants, and benzene and kerosene as organic solvents.
The extraction mechanism was investigated based on the scheme proposed previously, taking
account of the dissociation equilibrium of copper sulfate in the aqueous phase. For the capric
acid system, the scheme was found to be consistent with the data obtained in the present work.
For the naphthenic acid system, first the apparent molecular weight of naphthenic acid was
estimated, employing the stoichiometry of extraction reaction, as it was impossible to specify the
molecular weight of naphthenic acid for its complicated composition. Then, the data were illu-
strated based on the scheme, using the apparent molecular weight estimated above. No appre-
ciable effect of the organic solvents on extraction was found.
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Table 1 Details of experimental conditions and symbols used

Capric acid

Naphthenic acid

Symbols

[HR], [CuSOy] solvent

Wo [CuSO,] solvent

” 0.10 ”
” 0.20 ”
0.5 0.10 ”
2.0 ” ”

« 00 O o O

1.0 0.05 Benzene

1.0 ” Kerosene

188.8 0.05 Benzene
” 0.10 ”
” 0.20 ”
94.4 0.10 ”
377.7 ” ”

188.8 ” Kerosene

(2} SyECE
SYEREE D SR OB AR R 08 KFIC 1) SR 53
*ﬁ‘%rg (%“%E); CCH &U CCu @tb'@ﬁ%éﬂ5o

D=Ccu/Ccu (1)

Fig.1 icHiH&IE LT H 7y V8% Fvi-B4a» D
st PH OB R Lz, 207 ey b, 4k D
i PH oine fhic 20 kT3 bbb, &
T PV VEBBENENT B L, FREFROBEIZX
HELICERAS S b, MbHEE O D ki B
HERITRENT L bd 5, HMHARRERR—DBA,
FBEA ST TLTF— 73R ER—ER Lcd Y,
SBEOEENIII LA BN L BbN5, £, W
BRyEvEruy yTEELTY, R—BERc R
J% D%t PH0BIRIZIZE A LB, BWIEORET
BEALERNT ERBR S,

WEFE LTF o L BRERWEESD D X PH®
BR%E Fig.2 IR Lz, 20T vy b, +75
ROYRBE R VRS (188, 8% 1377, Tkg/m?) iZii,
K7V CEEDHE LR ERFROBEIR L CES
PRONDEZENRbhDS, LL, PHRKELKLD
&, TOEBRNLRELIED B, BT 77 L BOME
BEDMENEA (94, 4kg/m?) ik, b7V LBROBEEI
BB LNLl > TR EEHERL TS,

3. & -3

31 meiEE
SAOKIHDP S F R~ OB, kD427 v 7
Pois, (AR FROEEEY LARME~DSE, (2)
KPTOUNE BEOFEEE, BN MLt &
DG, ARISERB O AHE» b FEE~D 58T
D, ZThbiFROX s icELENS,
RH — RH
K;=[RH)/(RH) (2)

[-]
w b w9 O

0] Symbols: See Table 1
L 1 1 | I I A 1 L

3 4 5
PH (-1

Fig.1 Distribution ratio as a function of PH

for capric acid as a extractant
RH &2 R~+H*
K,=[R™J(H*)/(RH] (3)
Cu**+2R- 2 CuR;
Ky=[CuR,)/[(Cu?*)[R7)? (4)
CuR; <= CuR,
K,;=[CuR;)/[CuR,] {5)
ZIT, RO ks~ GREERD T,
NEE LD TRENEDLT RV ELND,
Cu?*+2RH = CuR;+2H*
Kex=[CuR,J(H*)?/[Cu?*](RH}? (6)

-
-
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Symbols: See Table 1
10'2 | 1 | | I ] L 1 T
3 4 5
PH -]

Fig.2 Distribution ratio as a function of PH
for naphthenic acid as a extractant

Z 2T, Egs. 2~5)2 5 Kex=K " Ky?’KKy TH 5,
LichioT, A4+ 0 R D kA TELHR
50

Di=(CuR,)/(Cu®*]
=Kex(RHJY/(H*) {7

3.2 KBRIZHT BRI O
AR ORRIEEIE, WREEORVWHIH TrksBeic Rl
T ROX S RFRRTETED S B,
CuSO; =2 Cu?* 4804
Ks=[Cur)(SO21/(CuS0,) {8)

HSO,~ &= H*+S0
Ke=[H*I(S0-1/(HSO] 9)

Whewell 5912 2 3 &, K;=2x107%kmol/m3, K=
7.7X10~%kmol/m® TH 5, ZDEEHWTAKEPDOH
A4 VREERD T, FERGHET PH=3~5, Ccu=
0.05~0. 2kmol/m?® T 3DT, [Cu**)/Ccu=0.1~
0.2 k7%, bbb, 2FREOIO~20HBFEEEL A
FURBEE L TWENWZ b B,

10? —

T T TTTTI

(-]
T T

L1 L. J 11t

Symbols: See Table 1
5 I Ll ity

L1 L1l

2 3 45 7 2
10° A (1)
(RHRVIHY (-]
Fig.3 Relation between D; and [RH]/]JH*] for
capric acid as a extractant

3.3 BERADME

AR D LEEE Ceu i3 CuS0,, Cu?, KU CuR,
DHBEORITH 50, EBRCE CuRy ZKAPIZRIE
LAEHEELANWY 16, Ccu=[CuSO,)+[Cu*t) &
ATz eBNTE3,

FHHER O K VEBRO2ME Cru 13, KM P
RH gL ASHEELAEND 25, AXTHEZObR5,

Cru=(Cru),—2(CuR;] 10

z2¢ (Cru), BWIBETHS, AT BT 5
RH o&abkidhit, Cru=(RH) it 23, %7,
(CuR;) ix Ccu &L\,

3.4 HTVUBOBSOSERRURKBER

Eq. (7h2, Di 3 (RH)/HY) 0 @xE 7wy MIA
B2 OEMCED T L ERLTWS, Fig. 3ITRLe X
5iz, AERMLELNIEIOT vy MIGE 2 OEH
Y, Ea (PR32 Lddbhrsd, £k, 207
vy b A BEHER Kex=3.7X1077 ERE 72,

3.8 FITVEBOBSOSERRUHLEEY

F 7T BRI DRSS EEATRY, RTREMNE
TERWOT, BRBBEFAL, ROXIBFETT
DL FE May 2HEE LT,

Eq. (MK Eq. 02 @B B5RB,

(H*)vDi=VKex {(Cru)o—2Ccu} (11
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(%)

(HIYD: [kmol/m3)

!
0 0.05 0.1

0 1 I 1

C., lkmol/m3]

Fig.4 Determination of average molecular
weight of naphthenic acid

Eq. (%, (Cru)s B—EDOHE, (H*IvDixt Ccu
o7 wy AR a=21VKexr, YIH A=V Kex(Cruo
OEMIC BT L ERLTNWS, LT, Afid
Frownt, (Cru)e=Wo/May=28/a ¥ Ebh, HIH
BEPBEE W, 3EEMETHEOT, Zhdd May 253K
wuhb, Fig ditRrlizkdie, Wo=94.4kg/m® &
BEOZOFuy MNIEMERRZTZENTE, Eq. ()
BENT BT LBbPd, Thh b, Mar=445%187c0
D May DEEZAVTEF—2 0 (RE) 2 EHL,
Di xf (RHY/[(HY) #7'my b Lot Fig.5 Th 5,
07y MIARIOBERERY, TIPS Kex=
1.1X107% &787=,

¥

SR ERE, » 7V VBRUT 7 T L A
& LTI oo KA ORESEREREVREIC,
TRRRERO R RO I K E {EEBLTWE Z
EFHLPIZ LI, T 7T VBOBRICIIESS TR
HTHH0T, ZOVEGTFREBUKCOERERE
FIBLTHELZ. ThLOBREANT, 7Y VEE
RO 7 7 L BROMHER ERD I, FHEHORET
RyEvbkray s TR, BLAYED RN,

i}

Nomenclature
C=total concentration [kmol/m?]
D=[CuR;]/Ccu, distribution ratio -3
Di=[CuR,]/[Cu?"], distribution ratio -]
Kex=extraction constant [-]

May=average molecular weight of
naphthenic acid [-]
W =mass concentration of naphthenic acid
[kg/m?]

102 LU V LI

| S LR
j

w S~ g
i

Slope=2

DI
N W MO N
[
!

wbm\:.o
I

(o)
1

N
I
i

Symbols: See Table 1

L1 1]l [l L 1 1 111

3457]03 23457104

(RHI/(H] (=)
Fig.5 Relation between D; and [RH]/[H*] for
naphthenic acid as a extractant

107

UF82) ABRICIRBBEAR (BREERTR) o)
BBE L, UTEHZLET,

[ J=concentration - [kmol/m?]
< Subscripts™>
=organic phase
o=initial
RH=extractant
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Characteristics of Cellulose Acetate Ultrafiltration Membranes

Takeshi NAKAYA

Various doping solutions involving cellulose acetate, acetone (volatile solvent) and formamide

(non-volatile solvent) were studied for making ultrafiltration membranes.

It was found that there exists an optimum formamide concentration which doesn’t decrease

solute rejections in spite of the increase of membrane fluxes.
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Magretic stirrer
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Stirrer case
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Fig. 1 Experimental apparatus for
ultrafiltration.

Concentration ratio indoping solution
Cellulose acetate:Formamide
13 [ ] o
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e
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{
0 1 2 3 4
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Fig. 2 Water flux vs. pressure difference
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A
1:20
1:30
6 1:44 A
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Fig.

applied to various ultrafiltration

membranes.

Constant concentration ratio in doping
Solution

8 | Cellulose acetate:Acetone

~N

Membrane constant A (m/Pa * s)

_ e
P

1 1 1
o0 20 40 60

Formamide (wt%]

3 Membrane constant vs. formamide
concentration in doping solution.
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Fig. 4 Membrane constant vs. acetone ERE—ET, TOREEMAS L RUTHIEFERETL
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Constant concentration ratio in doping solution BEENFEETHIIE b2, 22C, BEOMILE

Cellulose acetate:Formamide %Bfiiﬁ jS(ZJW(CF_CP)) E‘ R LT I Fﬁgk’;;ﬁ'b

o THuy hLTHSBE, Fig.7 LD, F— OB

g1oor Y % 1izd Bm—A LT b ORERA X3 OB, AL n

« ! iiie 7 2 FISEERSKY 42, 5SWEHBOWF, YE OBLIERFH js

H \\ PRKE BT LiSbinG, BOBS TR (KY €=

= S0F —ERY Fy, FX2 T 0) LonTh FBORE

X »ELhT,
e\ N < OBBIE, BEWECIEHRICE BS, WO X HICE
0 rcetone (w10 2B, BLIERE REL TN 5O BEE O BHE

(skin layer) L #Ex bh, ZOBICRITHILoRE S
i, F—7TRPOBRER7 &+ N BERDF—TE N5
AMICRAG LT BDT ¥ b v OREH~DRFEEtIC X
STHREDLEEZOND, BEEANVLT IR, T
b DTS L LG ICERED ORI IR L, Kizig
TERRECEET 57 & bk e biakhiciigL, K

Fig. 5 Membrane macromolecular rejection of
polyethylene glycol (M. W.=20000) feed
solution vs. acetone concentration in
doping solution.
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88 rh -
%ThH5B,
a Constant concentration ratio in doping solution
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Fig. 7 Restrained polyethylene glycol(M.W.=

20000) mass flux vs. formamide concen-

tration in doping solution.
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Huxley and Science ( I)

On the Moksha-Medicine in Island

Yoshikuni MIURA

Huxley, who is well known to have devoted himself to mysticism after Eyeless in Gaza, intro-
duces a strange drug in his last novel, Island. The drug is called moksha medicine. Under the
influence of the moksha medicine ordinary people are capable of having visionary or even fully
liberating experiences. The medicine can liberate the taker from his bondage to the ego. But
we cannot but feel strange about the medicine which is said to have such effect. Does this
experience really happen? What is the reason for his enthusiasm for the use of the drug? In
this study I want to investigate these questions, referring to Huxley’s The Doors of Perception in
which he described his own mescaline’s experiences, and other writings.
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Reference System of the Students’ Educational Information

Shikao MIYAMOTO, Shuzi HIGASHINO

We have designed and constructed the reference system of the students’ educational information

by making use of electric computer. Main contents of this information are students’ records of

all sorts ever since our technical college was established. For the educational purpose one may

apply this system to get available data.
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BROBED 5 5T, FAEBEHL T3 EEbiEWE
DS D EYIAR L Lz, PROKEVHIZE, BSL
12,

PhAH &R 5L LT, ZohEMSMNcbER
LRBDT, SHMOTATY XA BBBL T BE
BdBLEbh3,

TREBTAHG2 -k

51z, A4 v uFF3h00 R MeRT, KURAT
ik, BEKS w75 AOPBAEERET O, BT
ATV T N—F VBEEKE-TWS,

(1) SUB. TABLIN: NC 7*u /'3 20D F—& h— K
ARG, BEBNORNRa-FELT, &M (BA
C7FUR, BV ) ICHBR#IT 5, R, H4ET
FUISHBIZY>WT, F=v 7 &T%9,

(2) SUB. MSG: NC ¥ w ¥35 iz, XHklomnn
b, =5 -2 v t—-VRERRFTS,

(3) SUB. GRP00: 00 F'n—7D Ga—Fit@Et 5
Ga—FDyIar—var®fiind,

{4) SUB.NCV:NC 7u 735507 FLrickl
=k, BEERT 3,

(5) SUB. GRP01: 01— 7 DG 2~ FizB¥ 3G
2~ KOV Izab—a k5,

(6) SUB. CTST: WliAZx &k, CUHHEST, t1 ki
HHEBLUCYIEEEOHELITAY, ThOOHER
ReEMIT5,

(7) SUB. ANGL: XY FE EoIEDE P %, &
BEAE (7, 0) THBELLEAD 0 2k 5,

< MAIN PROGRAM FOB WC SIKULATION
INTEGER FLG(41),BACS0D),GDT(15),BCC,KSEFLIC)
INTEGER POF(208),PCsGRPC100]
DOUALE INTEGER sv(snu).xvs(h!),x.v.x'xsaPlsn).Pus(snm
COMMON /TRA/KSBC,PC,KSBF,POF,KSBP,POS, X,
COMMON JLIN/LE ,RR,TOOTH,WIDTH

0ATA ED'/U‘:DO,|7'V|:ZZ;VL,Z‘:LD;LJ;B?,Q&.00;54»6‘0571

DATA GRP/Aw1,0,60=1,200,64-1,302,246,2%4,30=1, S*0.-1,1,6e=4,
-3-712-8,4-0.8.0'-1.6-|Z.u,|3.2-—1.!3,0.2-1L,5--1,2- o=t
29,30-1,1049,2+3,0,=1,2%5,20-1,20107

READ(5,9010) RR,YOOTH,WIDTH
9910 FORMAT(3£10,2)

READ(5,9000) Ks3¢
2000 FORMATUIA)

121

b0 10 1=1,KSBC

READIS,90Z0) L.P,a/R,S,MY
9020 FORMAT(12,4710,2,14)

K$BP(1}2P+1000

KSBP(Je1)=a%1000

IF(L £a.0) 60 7o 20

KSEP(J):R +100
KSBP(J+1)s5%100
KSBP(J+2)=MY

20 KSBF(I)=J

10 22442
KSBC=KSBC+t
XSBF(RSBL) =J
KSBF{KSBCeT)2-1
pest
POF(PCY=]
POF(PC+1)a~]
CALL TABLINCGRP.FLG,IED,BA,BV)
FIL]
LE=0
B0 25 121,26

25 1PB(D= n
b0 30 I=1,15

30 1PBLI426)%6DT IS
IPE{42) =5
1PB(43) =9

4D 00 SO 1=1,41

S0 FLGCI)=0

60 1=BA(3CC)
1F(1.€0.0) GO To 70
FLG(D) =1
IPB(I)=BV(BCCY
BEC2BCCT
IF(BEC.LT.IED) 6D T050

(ALL MSG($)
ST

TFCFLGCD) EO 0) 6o vo 80
4=1-26
60 To “DU 110,300,300, 300, 300, 300,300, 303,300, 300,303, 305,300,
+300) .

100 gLl GnnoO(FLE 1P9)
60 To 300

110 CALL GRPDI(FLG,IPB)

300 FLG(IY=0

80 CONTINUE
on 90 1=1.,25
IF(FLGCIYLEQ.0) 60 TO 90
1FEI.6T,3,AND.T.LT.®) GO TO 90
IFCI.GT, 11, AND.T.LT,18) GO TO 90
IFCI.GY. 18 AND.1.LT,24) GO TO 90
CALL GRPOI(FLG,1PE)

90 FLG(I)=0
8LCEBCCAY
IF(BALBEL) (NE.=1) 60 TO 40
CALL XYOUT(1..0..0.)
sToP
END

E5 AAvFuFFLDYR b



NCIE 7w I LD IarL—vay

{8) SUB. CROSS: £&® 220 #4343, HWZEK
Lo THEPDYEM&ITE ),

(9) SUB. XYOUT: NC 7w 55 A0 ML
Sz, XY FPuvricihisws,

160 SUB. OUT2: XYOUT NS hTWw3 4+~
N—F v n S 5,

BN, BRUENC Y v 75 0%, 7 -7
WETZ w5 00b5,

5 & B #

HWEHZROEMNTHENCT — 7%, BEBCASS
&, AIGMEERTZ L, S407) V2N
HHiEE6I1257Y, Zhiz, NCF—~70ROEF %
Bz, SiclmLzicT Ehn,

B7ic, M6 THRENZOLEALNC v s5a
%, WAHARTWE S RERES TR s he iz =T,

K8, X—YFmy 32!

690
02 G41 630 690 5300 M3
. o e
z NCF;wm ND3 MO8
Zi & D' 77 ND4 692 xQ YO 2100.0
— NJI5 600 x3.0 Y¥=-15.0 20
LE AL LT B % 515 wos co1 w320 vee0 ras0
ND? 602 X8.0 Y103.0 15.0 40
+ NO& GOO X98.0 ¥101.0
o KDY 602 X95.0 Y96.0 10 4-5.0 F1S0
- . . W10 601 X95.0 v12.0 £50
B9ic, I al—3/ w1 g0z x88.0 v5.9 1-7.0 10
N12 631 X13.0 Y5.0
. 7 N¥13 6D2 x6.0 ¥12.0 10 17.0
I E ST, FHIEER Nl o xeo vaeio 1yse
N:S 602 X17.0 Y96.0 111.0 4O fSO
2R3 F ] — o N16 601 x75.0 Y96.0 160
PRI ERT TR, ¥17 602 X90.0 ¥81.0 1D J-15.0 F20
.. N N8 01 X90.0 ¥27.0 FSO
ZURINOEREEY 10 w9 602 x20.0 v7.0 1-20.0 10 20
NEC 601 x30.0 v7.0 F150
e [ N21 602 x10.D Y27.0 18 420.0 fF20
mm, tJHiE% 10mm, ¥22 601 X10.D ¥72.0 F100
N23 632 x30.0 ¥92.0 120.0 JO F50
o0

Tk 24 E UCEHBE A~ 01 x7000 19200 1

N25 602 x90.0 ¥72.C 10 J-2C.0

ﬁtﬁ’i'flo E?‘c?&ﬁllﬂii ::;: ggg X9C.0 ¥72.0 21¢0.0

28 K25

S55CHTH S, 33 8 0 o s

N32Z X

X6 SHUTHIANT -4

YA b
08291
N1 G690
ND2 641680690
NO3
NO& 692 X0 Yo 1100.0
NO3S 620 x3.0 ¥-15.0 20
NOS 601 X3.0 ¥Y96.0
NO7 602 x8.0 Y101.0
N33 600 X90.0 ¥101.0
NO9 602 x95.0 Y96.0
N10 G013 X95.0 Y12.0
N1 602 X88.0 ¥5.0
N12 601 x13.0 ¥5.0
N13 602 x6.0 Yt2.0
Nt4 601 X6.0 ¥35.0
N15 602 x17.0 ¥96.0
N16 601 x?75.0 ¥Y96.0
N17 632 X90.0 ¥81.0
N1 601 %X90.0 ¥27.0
N19 G602 Xx70.0 Y7.0
N20 G601 x30.0 ¥7.0
N21 602 x10.0 Y27.0
N22 (23] X10.0 ¥72.0
N23 692 x30.0 ¥92,0
NZ4 G601 x70.0 ¥92.0
N235 602 X90.0 Y¥72.0
N26 600 Xx90.0 ¥72.0 2100.0
N27
N28
NZ29 600 X0 Y0 21004
N30
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Ex bh 7Tz X > TERSWINCF~7%, &
FICANSE, DAYEENCTF —T T &z X
2T, NCF—7&AALEN T a8, TEHNE
JUHHIME D Z ENTES, 2oy, YHHEED
BROBNMEEETH>TH, NCF—FDFw s I A
LARAVFIAERHTZ EBTRETH D Z L BH G
ANl Y

FROVAT LPEREETHD LRVNIRLL, &

15.0
10
1-7.0
10

111.0

1-20.0
10

120.0

J-15.0

J20.0
J0
4-20.0

B37 FEfTEZA 7Y v x A

F150

£150
FSC

F150
FSO
F100
F20
F50
F20
F150
£20
F100

F100

$300 %33
MO8

MO9S
MDS

30
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TURN DEPTH OF CUT CUTTING FORCE CUTTING SPEED SURFACE ROUGHNESS
R,L,8 m kgt w/win mm
N 6 2 3.00 0.2191E+02 D.1885£+02 0.7812E-03
N 7 R 4.95 0.3096E+02 D.1885€+02 0.7812E-03
N 9 3 5.66 D.3395E+D2 0.1885E+02 0.7812E-03
N 10 ? 5.00 0.4869€E+01 0.1885€+02 0.8681E-04
N1t R 7.07 D.6185E+01 0.1885E+02 0.86815-04
N2 ® 5.00 D.4869E+01 D.1885E+02 0.8681€-04
N 13 R L.24 0.4348E+01 0.1885E+02 0.8681€-04
N 14 R 3.00 0.2191E+02 0.1885E+02 0.7812£-03
N 15 L] 7.07 0.6185€401 0.1885£+02 0.8681E-04
N 16 R 5.00 D.1571E+02 D.1885€¢02 0.34726-03
N 17 R 7.07 0.1315€+01 0.1885E+02 £.13895-04
N 18 R 5.00 0.4869E+0% 0.18B5E+D02 0.B8681E-04
NO19 R 2.83 0.6986E400 0.1885€+C2 0.1389€-04
N 20 R 2,00 0.1657E402 0.1885£+02 0.7812E6-03
N1 R 5.66 0.1127E+01 0.1885€+02 0.1389E-04
N 22 R 4.00 D.1347E+D2 0.1885E+02 0.3472¢~03
N 23 R 5.66 0.5302E+01 0.1885E+02 0.8681E~04
N 24 R 4,00 0.13475402 G.1885E+02 0.34728-03
N25 ® 7.07 0.1996£+02 0.1385E+02 0.3472€~-03

E9 S4v7) rFic X BFHERERH I

Bie L DEEREBEIRATWS, el xil, e 7 I A
IR2SALFIANREOND L, LREFEE %, &Y
PERVEBLEY, SAUFERYEBTILEND D,
IDWEAFR VAT AL LBHEREELNWES S,
X—-Y7 v gk B3NCF—7ORBTIE, FIAHK
FEBET ERAMICR S Y BEER RV EEbh S
2, EEFPEELT B0, WL b OEIRE
BLic, FlEEWEC X B HETR, SEHRTYIHT
—HDHEFER LI, SHBE 2 F INAGIHIROTET
— 2 BEEL, L) ERCEHMREZIEETES LK
FTEFETH D, i, BEFilEEORDIIK, <A
ruar¥a—FERRTIHELVELOGNS,

Plofbizd, 8RS L2, Zhbd
ZonTik, KOBEEIWF5ZLicT 5,

WY, BEFERED DIy, KHBTEEE W

72 & E Ui F LB R M SR BRI B < BT %
L &bz, MRS RS HMERIFRIERFI A
DR R X TTE o /MRS ERRTREE, A8
13 U AROBMBAD ERIC TR CBHW I LE T,

& E Xk
1) HZEx v A HREHE 80~"81 ZviuA Y]
MITERAEDZn Y, F-34.
2) FFt - G0l - RN TEE (1), HsrHikg, (1E53)

272,
3) EHIE | BFISe I AP R SRR,
834.

4) T R, 30% 15 (1964) 60.
5) FF : 0N - BRYEMTAE (B, SRR, (E53)
277.
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The Truth Theory on Willam James

Tsuneyuki KIMURA

MEEL QS
¥ =& #

DTSRG D H~ SRR DRN NG P IR YK S QIEfED KoBmvE
A 10U W R A3 B IR ad 00 N H — UK v O B RV O P RIRe
Ho.& OO RO RRIKEIEKE VRO A v QK N I 50 S0
PRRO Y v By OmiieRER HHNE O K000 WEREL L ¢
A% EEC AR ONV LR HIRESTEE-Y BN UL 0
R DEIDH KT VOERERERNED VKRR EESE TEA
O AUN S IEEQEHINMIMIZ O N N — K FREEQ BN D
WV S I Y R QTR © IR TR M 450 v SnBENHE BEOMNOWS
R M CEEL Y ORI & SERNEDE N DT RUED -4 KOBECE
CEE—RIRE m-EmifElr«—YHBO O HOBBOLRED W
O = REMU L RK RBINP RN U R QB A1e°

O — 4K CEEER NAR PR TYKAVE2Q 0040 -2l
LELC RS WO BRI AU D H — 4K OBBUKY | O
10040 M B0 S TR FAB A © R 430%" TOND I 1k YK 4 Q Rl o
M RAHE 0 IR AR 4810 UL ¢ 10°

Fromhn = ROLHEFN B RENE O PEZOR O ORIRE D&V
BRI INT KGOV NEI OO QB | Euid O PRI
SRQVRS DEPRIELEEOT NG I N YK S Q< HEREE Y o -JEH
HERIENEE QY SORENTR L0 N~ 4K QOIEEC IO £ 10iE
AR R e U RIEEI C FEEN S 0 LI AR
BrRes” WOUER0-01) QEEBHEC B R IR S 0°

MO LER 20D H~ I NOIEIEY ZOHHIL AR NN PN YK
4O WEDNIVERI IOV L 8100

DH—IKE OB AL O MU HIMVEE N AN LN HhQ
BEN] R0 VOB VO KEWS 0% [ (temperaments)
S uHe L KERE <ECIREQ L0 | 46 BHKO ]
(11) RQeUIRI0° 1 QHEQ WRB WOV VI WRN Y2
HE | FVEHEREREVEB.LV 2020 [#i8EE ]| (tender-minded)
M Z3z% | (rough-minded) VNRDOS By BEEER HBURE
BEL SN SHEER DEHBEEEERERQ® WO o B#ing X
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A H fa

ENE 0 ML R4 O M ESVEEO Y S0 vIBE D HOERIBECDO VO o
TSRO O EEAHEANSIC VI a0 n MRNEOVE Fiek 8.0
0 [THIER] O<YRVOEENEY ®in MBIirE | o< Y BRKRE
80 VIR 20 RO R10° WRQHE A MIND H — 'K QHERA O40Th T
AN VERHERC® 48040 | RIS [HEEK N R bR SEK v 20
A2 YOl KA G AT e N B B OIRE ] (17) €%
PV SR T<EREE ( Qv &0 QUIE N QKA O i e
A (E) CRRVIEEDST L0 F R NIRRT OHaUQINYT A
AR B O g S R S s SRR U PSR D — RS O R O B
NELQeRHVI VIR0’

VO L QI EFQEKNEREN OV S00R EIECKNBER 5
OB 20U ERENRDIC!]Q QEEBY EWAROMNPO UMD
RO VOV R RBREHEEY Lo BONERV0 U VRRE
SCQ WA 1) QUERD H — G K4 D I IBIE & O QEPLNH P SR M2 Q W
Ao UOIRL BN Y — K OHBE HEOK 8.0+ TEIEEER
=HROEEH ERH QEHQ HISVER A0l Hn@°

FHOR UL O D — K" THEEQ IEFY ROVIR-2T R &
EiR] (25) WA IRNINR P IRSY K] AL RIGNENII R 00° WR Y
HRH MNERQEEC BKAEN0 R0 1)V Q WaueEit | (23) v oD
aYIeKwd chs

T Qe IR RERTINA P AT K 4 QR VE e (B4) owve
R WERR PR NG UK O 7 R VR © BIYIVIBIR 0 1) iR
IR U R0 -0 1) Q (TR R Q B S -2IILI 4810 A1 43.0%8" WS H)
A <A O QM L T HAL (B EdR ME W 810
RN B L Qa2 RE B [ RPIVEIREHD VS0 VE OHTH AR
A 2 48 5 A QHKEE R A3 S WA 1 VR AR AUt Re° ] (28)

JONBE A HEREN NN P N Y K S ERENERNIRO Y S10%" D —4
KA QNN e U A 0 b R JORIER 2 48 S IR
HEEE IR S aBEVRE S HoVUEAY VSR | O] (enigma)®
N4 S 0 R D Houdae® B et T MR M MRl
THX % — | e [H#] CErA 0V LRS00 HESNSERO B
BT VRSEVERQT 8040 HiEc BEMOML S MoK (instru-

ments) &85O MEITT D000 Re°

MENEIWY TRAR Y IR YK ARIER O 5020 8" S s 1344
it REQD (orientation) QP A NERIVHLL [ (32) VIURT WRR
BONDEENERPQRE S0 VAEEwS e’ MmN bk
SRAE HERNEO VBEOEEREST VO TREOHE" ek 8K K
B | (B) P80u0210° o [ND ik T K Sy Q REbuE
AV S AMCESE (dogmas) -4 (doctrine) ~PfE 0 L#2] (E)
(NP lchd

BB QUEEND H — 'K QIR L IR WHRE 4010 D H — KN O
B QEECHKVOESENOEW WO HIHKE DL ITHNRS
B SEERT By QRN RIEAERTY O I 101 R -3 KT
210 AUHIEIL R O MO P AR MENE S VEI-AY S WA E v D NI
UNWAEOEL OB U200 U0° WRBEDH —4' K LH0iEER
I 4.0 W E R AR SE R O ) U RV OV IO B £ &0
0° VO EHOEKS HHY O SVOR Y CHEROTEO0PE R
O WRRENS L &S CERERG-2EE e v gL EO
SENT S 4810 5 150 2 I O W IR K0 S0 o I B
HOWH80485 Q1810° 11 KO EEIIHA TN L MIEBEARER
CRHVOVEUN QB R ORI AN LHE°
UOERCEFIVLEROE MEBRSHKEBEHAL LY DH~IKE [®
YA QEIEE O [EHE] HIEN O £ VEDOE R0 v e
NEESHIEL 0o B 20 ] (119) VAR CEN BRI
EREE-2HNICEN S 200480 FEiN O SV H — 4 KE L —a
=— O REEHKOREFT—NE VB HRNR QO S0ES Q20 Nib a0 2108
NI L — D TREVE & B BoFoBvoBRvOVER
OR0-2Q P R0° WROR Qi (BRE) CR¢ER (cash-value) v
A0 (A7) VD VHERNKIHT U ACENEEHNHE TEREI w0V’
WRAD0 TmEEHR ] (naturalism) AVED” HA QR EEE VAV
FF V0D VERFANO® HEHN O S0 B A AXD U i — g QIEN
Hi~ v O IEERKEVO P QR0 N S Ase°
ZVONMUMNDH — K QRKEO TRV O b0 010 Q157 HREEEHY
#FHON BROAKQERMHMO [HH] IR NEAe [HE] V810° D H —4'K
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MR TEHRE YRR QR 80 | (108) Vive” #4 Y0 (&
D LRKD) HENEP VOISR 80 ] (36) VNLRLRRQ AR W
QEHMWE MM BOMRL NN TEdEHHC ER ] (the flux of sensible
reality) -24£10° QO [HH —HRENEHCES I —=THEI & DH—g
KOBOH( VOBBMOHBET VO MEEN TR’

e e KR ALY 1 W R R0 © S R U KT A
SRRy [KEINGOR ] (the block of marble) WHXEC A4~ HIEELE 3
N R VH Q%A% KERO | U2 020 VA WREVE
VY OHBE KRN E O ViV OB YL DO N RAR S
QP R10°

AMNE N ORKENESVR Y Ry QBRMERO N 0 #rd REY
[RK&] (carve) 1 U U SON FRNIPAIR° 4300 Vo™ LOLEN
0 P RBEQESNRERC QLA VOEI MRy &R NEE Y Him
DT OV N RS VURNEEReLE BYQRION LS O 20](118)
A AEADT TEMISAEE Y S O R W (BRE) CEBEEMY
e WY QEENMY OV WV QRIRG TR AiBNE S Wy QB A 0
WRMERNRSRENEKAIVEVE (119) QI R0R° i Q08 LK
ZOp YaON O IWVERe VY BEORHEBIRIRRIRICN H — 4R BH
A0

By OIBECIRENEN OV RECESREHFeQVE LV UUPHE
OANUCRROESE DH—IRKYVO HE « MO HNRERwN
EORIN R L WIRHEFe Q0% 1 QIERY BN RV SoE S B
A0 HBUK RO R RO Ve BHCLEN - 0 VR Y ORBCREEA
WLOLRAUNIANIR O ModnBE RN S0 HIlwR 20
MIHKS BOOENMRC N DO SHRINT = —] (120) SEIEFQ L
AR RENKI O TMHKEQEEN S S v KRN miaSMR oD
vRINT =] (B) 250 BEERHINE 040 FREE O B4R A0 AU il
0 QNN IOMNH — X QEEE BEOLEN S O [RiRwg ME
HOMLNBIOR WRNEER N BRCENC R S QEIS ] 1D
PEE R RS WU ROEOINe MY (Wy ) 87 HHEEOR

BN 10 Q L HA2400 L SR D& OV LIRS R QIFEN AN EQ
BENOLVE FENEERO LB L £ (138) AL e Hl-0.4810 80
S e

HPHEDH — KA O b B MRS TR (reality) 240
b QI EEHNEH S0 VSO 2ENEOeHaN IE DR IREVE
1% (agreement) Ak 210201 5810° WO W ) WIS 4nEdER
VOEHLEDRIRI WREDONGE [HE ] REMHR LN O S
RS HMADVONE [ ] VBEXKN QI PR0° O QIEmaE
0 Q 4K [ B A C AU 1 0 M H — 'K QIIEIE © #HiA BT 30 5250°

DH =K THE] VBKON O QBER& IR

@ BYQRECESR" 44 Q0ms- R s+ 5K°

@ HROEKESBEBXOHRE N IEREE VR L 0.2 0 5ERK®

@ BNEY QIR 0\ 2 e B O IE Qe

HHPEOR BN HHIE Ry ORE HEOLANS O oo
02 Q 4010 1 VR EBIRIC O HNVEQUAONM O LIVERILEREA @
HOL" WOREVE [HENNIinCEROIEEINL L W2 OBEO
7t © #4Z © MIEEWIE D I THIAR B IR A G 1) AE aud | (83) A R0
REEL Q00U VE0"T EEQHIKNIZOM S0 VRLAR WK £.0000
[4e88 | (common-sense) € gREEAIIERA~ IR VP40 1) AU 1 404 ®

O PAHEURE 20 [HE] Ve SR R-2BEaio R 4 N
FEruse2Q WA IEEENRDe SRITCEGY IR ALL UL
' ERE O R BN HEAN02 0 U 0 1V £50° 3R OB HBA 0 Mo 4
[<EQEME&O [EHHHE] ] B8 DH—IRNVOVE [BE0S S
O RAMRECBEVRRE0WENE N L | (126) i E460mEE L D
R0 DO RS L Re°

KU T 1 vEEMNBRPe L RO IS0 THREY | &
e IR SHERY L IO IR MR NSV OER (A S0
S0 BRI R WA O R VEREE Q0 E AT R4 A
| #0244 SERGIH o2 VBRI SR Q0 © S S LR st
MEDO00 U AUNBRFC L VLo UE A0 (102) O |
B E IR (CopY) A0 M —— MR M AN N H — SR E DA O QUEEN LS |
HMOHRUOPRL IV T S 0R—— U0 O THE (v a2
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AN @ #

M | (I2) o W 5000
WRRINET RN THES v T 1#E] RO we o8 [HE] %
BIBENSERCESVARNVALY VORBOERSNREIMAIRYY
REE SR MO S QNERSBEUNE B OLR NS [HE]
NESPHET 20 VA MRERQ OO0V L0 U E10° W By T8
0L LRI QL o NGRS IWEL 109 1) R TR S HEEE A0 420
HAR-2RQK0° LM MRS THRES B8 e 0oy
MEOQMPOHMRRY MRNEESMER YO REHES #iH o0 il
0% WM INR S HOQVIEIN O S Ve VRTTREN e S
30° 4B Q40K VO W BIEUR NI OB ¢ CBGOER VORI O W IHE
SEEAOMIEITWL0 0 AR°

=K JINR R IEERO O ERVEIA OV KR O ERNE
HEe® & O SRR RIEHAKIY O U VEEN 1) QIRON SRS [N
€~2Q ] (the Truth) L .E4N THEEL £ QEKQ B (115) [l
TEEMEFCE VI ERAN ] (B) VOVErVHs HENEOL Qe
N e°

HIRE 8 8 ¢ QRGO IR 4650° FEIEANV 2O (BHVIED) Q1|
P80 WRBEGY [HE] v T 1% im0 ] (96) V° 1
SRS e # | (dictionary definition) {46 O 4 UIEEY) 21 2 10©
R DEROBRRGO Mo BEE TR A TRE] ot g
SEMMIHE L OFN O hiE 02 VB8 BECES” WV O2Q0V
ARH DO T | o I QT N R 0 REIC IR D il M HEY
BT £ a0uen®

O [RRESE QL0 U L BRI HMEEe D 20-0" a0
SIS0 N0 Q201 IRR S Qo v K L MR 4 mif Q B EW
A0 e 0008 | (122) a0 N BRI RO DA D 2 MO O
BT UMM —IKE BRENEEWRE TVE-20] Vo Bk
DT WL S NHEO BN AO0IKE © B4 Il e Q 4816° e
5RO TIE-VE W00 b E MV #EY O 210 Q& & QUngyE
U5 ) (120) VS IEVIDeET RE- O CHEO R O K Qo)
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Influence of Residual Stress by Surface-
Treatment on Delayed Fracture Strength
of High Tension Steel

(3 rd Report, Fundamental Study on Delayed Fracture of
High Tension Steel)

Yasuyoshi IWAI and Junichi ARIMA

Jornal of the Society of Materials Science Vol. 30, No. 338, pp. 1074~1078 Nov. 1981.

In order to investigate the influence of residual stress due to surface-treatmets on the hydrogen
sensitivity and delayed fracture sturength, static bending tests and cantilever bending delayed
fracture tests were performed on Cr-Mo high strength steel. The methods of paper polish, sandb-
last and shotblast were adopted in this experiments and the results of these specimens were
compared with those without surface-treatment. The residual stress in the surface layer was
measured by X-ray diffraction technique.

The conclusions obtained were summarized as follows;

The sensitivity of hydrogen embrittlement for the blasted specimens decreased by the presence
of compressive residual stress in comparison with that for the specimens without surface-
treatment. It was found there was a good correlation for the surface-treated specimens between
the variation of maximum stress in static bending tests and that of residual stress corresponding
to the change in hydrogen charged time.

The delayed fracture life for the surface-treated materials also depended on the residual stress
distribution near the surface, and the crack initiation time in delayed fracture tests was largely
prolonged in the case of shotblasted specimen.

Therefore, it was considered that the application of blast-treatment to the material surface
was much effective for the improvement of not only the adhesion of coating but also delayed
fracture strength.
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A Numerical Method for Stress Concentration Problems of Infinite
Plates with Many Circular Holes Subjected to Uniaxial Tension

"(7th Report, Case of Infinite Circular Holes Arranged in Rectangular
or Rhombic Doubly-Periodic Pattern)
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Effects of Friction

in Tensile and

Compressive Stress Problems for a
Rigid Circular Disk in an Infinite Plate

Iwao MIZUSHIMA, Minoru HAMADA¥*
and Hiroshi KITAGAWA**

Bulletin of the Japan Society of Mechanical Engineers, Vol. 25, No. 207 (1982-9), p. 1354~1358.

The plane stress problem of an infinite plate,
which has a circular hole containing a disk and
is subjected to uniaxial tension or compression as
shown in Fig. 1, is one of important and funda-
mental problems in machine designing. There have
been published many papers on this problem, but
they do not treat effects of friction between the
hole and the disk.

In this paper, introducing an empirically con-
firmed rule for friction in the hole-disk interface,
stresses and displacements around the hole are
analyzed numerically and the influence of friction
is discussed. It is assumed that the disk is rigid
and that-the diameters of the hole and the disk
are identical in the unstressed state. The numerical
method is essentially the same as that in the
previous papers®®, i, e, a method using a general
form of a stress function expressed in the polar
coordinates, in which coefficients of the stress
function are adjusted successively so that the

PAAAAAAAYL

VY YV y by
q

{a) Case of tensile loading

stress function satisfies boundary conditions around
the hole.

Since states of contact are quite different be-
tween tensile loading and compressive loading,
these two cases must be treatedd separately,
although the same method of solution can be
applied.

Distributions of stresses and displacements
around the hole are calculated and are shown in
figures. They are discussed in relation to friction
property.
described in the previous papers®® for the case

It is found that the numerical method

when there exists no friction is also applicable
when friction exists.
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{b) Case of compressive loading

Fig. 1 Infinite plate with a circular hole containing a rigid disk
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Flow of a Viscoelastic Fluid between Eccentric Cylinders
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Residual Voltage Characteristics and It’s
Numerical Analysis in polyethylene

J. Kyokane, M. Yun*, K. Yoshino* and Y. Inuishi*
JAPANESE JOURNAL OF APPLIED PHYSICS; 24, 9, (1982)

In some cases, fairly high voltage appears on the innerconductor of a power transmission
cable after opening the circuit which was previously electrically stressed and then short-circuited
for a short time interval. This voltage gives us an electric shock when touched and named as
a residual voltage. Recently, the measurement of the residual voltage was proposed as a method
for the detection of the degradation of the cable insulation. Usually the residual voltage was
estimated from the initial value of a decaying current measured by an electro-meter with low
input impeadance. The growth of the residual voltage can not be measured continuously by this
method, because most of the charge stored in the cable will be lost by one measurement. For
the next measurement, we must repeat another procedures of voltage application and short-circuit.
Therefore, this method needs many procedures and takes extremely long time. The accuracy and
reproducibility seem also to be poor. )

It is not clear at this stage whether the residual voltage is really related to the degradation of
the insulator or not. It seems necessary for the first step to study whether the residual voltage
also appears in non-degraded polyethylene.

In this paper, we will report on the measurements of the residual voltage in freshly prepared
polyethylene films with non-contacting method using an electrostatic voltmeter, which allows us
continuous measurements in a short time.

*PFaculty of Engineering, Osaka University



Residual Voltage in Polyethylene

Jun KYOKANE, Munsoo YUN*, Katsumi YOSHINO*
and Yoshio INUISHI*

TECHNOLOGY REPORTS OF THE OSAKA UNIVERSITY ; 32, 1665, 121 (1982)

Fairly high residual voltage can be observed even in non-degraded polyethylene by a non- -
contacting method using an electrostatic voltmeter as shown in Fig. 1. This residual voltage
increases nonlinearly with increasing applied voltage (in Fig. 2) and duration of voltage appli-
cation (in Fig. 3) but decreases with increasing time of short-circuiting (in Fig. 4).

The simple computer analysis is found to indicate good coincidence with the experimental

results using the carrier mobility of the order of 10-!2cm?/vesec.
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on the short time.
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Electrical Measurements of Liquid Diffusion into Organic Linings

# 0w 17

B H >

LB THRICE, F8%, 57, pp. 552~555 (1982)

BEREE~DIROBRA L BIEROELH HHET S
FHEROWTE, FEREENOBOBESH BB A
hTHERARENERE RO, Thbb FER ¢ &
BRACL - TE&HN « 2BtT 5, MESHh3E
[ERE Cp LT5L,

Co—Cpo

o Uf-2m1) 8- i

LB, TTITHE o, i3 ¥R L UERHEI% LR
b, ki /6=, &/a=A, tx/6=B LBir,
TE2 B 2T, t BB BB WD ER
SBE ¢ L+ 5L, Bottcher ERLY

$/$o=(a—1)Qa+A)B/{(B—1)(2B+A)a} (2)

EELOT, WIECERICI T 3 IEh O OBEEES
ICHERSRERD— &0 Fick Ia @A+ 5 &, %K
EHATE, ERFRMNERNRES, ZORERE
BREICHEA L0 Fig. 1 Ths,

W B~ DREE A E BRI OLEeh HEET
BHBIONTHE Lic, —RRciThh 2880 Tk
JEEHOES LR ER SRRV, EBE~OIEH
TRAFMENEZ WO TERROIEI b B I AR ERIK
HUET I = R 7o, WILHTAE » &L, WESh
ZEREHE R LT5L,

R

Rt 9 &
R { 0(¢/¢oo)+1/{(R0/Roo)_1}

LELR, ZZREE1REERDT, ¢/¢0 iTEE
BIERFORDBESMGT, BRENOES L FRkIcIEE
FE—Eo Fick e L, R 2EEHET i
X o THERIEFUE T i 2 R 72, 85 A —# ~Ry/Re
=3.5 OHEFmihHE ERMEIFig. 20 X 5ic—F L,
BEE, EREORBE&ZTHhZhTFig 1, Fig.2 &k
DY o T, R ERE LR & RS —3

*REHRE T

THECRITERITOLER DS, Thbokkick
o> THREICIEEREE RETEDL TR BELNE o
Too Eio, FEHECIRHUER BT S LEED 5 2 b
LITEREERENER TH,

Epoxy, in 40°C lwater
A=17
I 10 B=1.33 - 8
C?“? £
cég 05 -
0 10 20

(Dtr12)2 (-)
Fig. 1 Comparison of the theoretical curve

and experimental results.

—_ o Epoxy, in 40°C water
|
—2
Ro/Ro=3.5

81
E B o0 &&34
@

0 1 2

(Dt/R2)"2 [-]
Fig. 2 Comparison of the theoretical curve

and experimental results.



142 <SR EE>

AHET 4 = > 7~ OWEDHREEEIT
Fig S AR O ZE

Effects of Temperature Gradient on Liquid Diffusion

Rate in Organic Linings
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Effects of Various Metal Cations on the Ethanol

Oxidation in Aqueous Acidic Solution
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Fig. 1 Current-potential curves of 1M ethanol in
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ERALER L O T 3y, Vol. 50, No. 5, pp. 413~417 (1982)
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Fig. 1
Current-potential
curves of 1M n-
propanol (a) and
0.1M n-butanol (b)
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electrode at 60.6
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Fig. 2 Potential-time curves of 1M iso-propanol

in 1M H,SO, on smooth platinum electrode
at 0.6mA.

curve (a) : without CdSO,

curve (b) : with 10mM CdSO,
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NEW POLY- AND BIS(THIACROWN
ETHER)S AS EXTRACTION REAGENTS

Masatoshi OUE, Akira ISHIGAKI, Yousuke MATSUI*,
Takumi MAEDA*, Keiichi KIMURA*, and Toshiyvuki SHONO*

Chemistry Letters, 1982, 275 (1982).

The synthesis of a number of poly-and bis
(crown ether)s derived from aromatic vicinal diols
and the solvent extraction of alkali and alkaline
earth metal picrates with them have been previ-
ously reported. The results have shown that the
extractability of the poly- and bis (crown ether) s
are superior to those of their monomeric analogs
for alkali and alkaline earth metal picrates.
Though there are many reports about the synthesis
of “thiacrown ether”, the solvent extraction of
poly- and bis (thiacrown ether)s II, III in which
three to four oxygen atom linkages are replaced
by sulfur atom linkages has not been reported
previously. We prepared poly- and bis(thiacrown
ether)s,

three to four sulfur atoms in the macrocyclic

which contain two oxygen atoms and

polyether-polysulfide, from the polymerization of
acryloylaminobenzothiacrown ether and the reac-
tion of aminobenzothiacrown ethers with glutaryl
chloride, and screened them for the extractability
of silver picrate.

The results are shown in Table 1. In the so-
vent extraction of silver picrate with poly(thia;-
crown ether)s Ila, IIb formed precipitation, which

might suggest that the complexing ability of |the

Hy = GH  ~ CH, CH »
(=0 = 0=
NH NH
5N 0 0

C C

7 u

I1

L

9 <

poly(thiacrown ether)s is larger than the others.
As compared with the distribution ratio of PB 15-
CR-5, the values for thiacrown ethers are extremely
large, about ten times as much. This may be
mainly due to the substitution of the sulfur
atoms for the oxygens. And also the thiacrown
ether/Ag ratio is equal to unity in their monomer,
1 ratios
Thus, the

cooperative effect of two adjacent crown rings in

while in the bis(thiacrown ether)s 2 :
have been found conductometrically.

forming the sandwich-type complexes might be
concerned with the increase of the extractability
of the poly- and bis(thiacrown ether)s.

Table 1. Distribution ratios and percent extraction

PERCENT
CROWN D(EXTRACTION)
Ia 1.552  (60.82)
19} 4.083 (80.32)
I1a -k
1Ib .
II1a 4.276 (81.05)
1143 4,721 (82.53)
PB 15-CR-5 0.043 ( 4.10)
PB 18-CR-6 0.091 ( 8.36)
* precipitations are formed
Q-CH CH,CH ﬁ 0 (a) X= - S -
NH 27272 H
(b) X=-S(CH2)3S-

>
-

II1

b 0
-

|-

*Department of Applied Chemistry, Faculty of Engineering, Osaka University
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The Kinetics of Dissolved Oxygen Reaction
in Aqueous Sodium Dithionite Solutions

Mikio Kawagoe and C. W. Robinson*

Can. Jour. of Chem. Eng., 59, 471 (1981)

The absorption with reaction of oxgen in alka-
line aqueous soium dithionite solutions has been
used to measure the specific interfacial area in
gas-liquid contactors such as packed columns and
mechanically agitated tanks. The overall reaction
for the oxidation of sodium dithionite by dissolved

oxygen in aqueous solution is
N3252O4 +2NaOH+ 02"'>N32503 + NaZSO,; + Hzo

This reaction has been investigated in some detail
by several workers. Some authors measured the
kinetics of this reaction using the chemical ab-
sorption method, while others used a flow-thermal
method, that is, the homogeneous reaction method.
The previously proposed orders of the reaction
with respect to dithionite and oxygen have de-
pended upon the concentration of sodium dithionite
employed. In order to apply this particular reaction
system to the measurement of the specific inter-
facial area, the reaction kinetics must be known
accurately.

In this present work, we have conducted further
investigations of the kinetics of the oxygen-sodium
dithionite reaction in aqueous alkaline solution.
The Kkinetic study was of sufficient scope to
enable the results to be used directly in a separate
series of experiments designed to evaluate the
specific interfacial area in a gas-liquid contactor
of the airlift type. We have studied not only the
temperature dependency of the reaction rate, but
also the effects of sodium hydroxide concentration
and added inert salts (sodium sulphate Jand
potassium chloride).

The experiments were carried out in a 95mm
i. d. stirred glass vessel with a plane surface. The

*Dept. of chemical Engineering, University of
Waterloo, Waterloo, Ontario, Canada

vessel was equipped with four baffles and had
960ml total capacity. All runs were made using
600ml of batch liquid and continuous flow gas. The
liquid phase was agitated by a magnetic stirrer.

The orders of reaction were found to be first
order and second order with respect to sodium
dthionite and oxygen, respectively, for the concen-
tration of sodium dithionite less than 0. 08kmol/m3.

Tig. 1 shows the Arrhenius’ plots of k for the
reaction. The activation energy was calculated
from the slope of the straight line as 76.2 MJ/
kmol. From the plots, the rate constant for tem-
peratures ranging from 15 to 34°C was found to
be given by

k=4.56x10"%xp(—76200/RT)

when [Na,S,0,] <0. 08 kmol/m?® and when 0, 044<C
[NaOH]<0. 27kmol/m?.

10
ok [NoOH] 2 0.086 to 0.088
N kmol/m3
6L | Cgo* 0-05 kmol/m3
4 S
-— 3
T
o
nw a2
K4
| —
0.5 i ]
3.2 3.3 3.4 35
3 -
(1/T)rx10°  ( k="

Fig. 1 Arrhenius’ plots of rate constant, k
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