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The Wing Design for the Outer Wing Area of the Man Powerd Airplane

Daiichi Institute of Technology
Kenji SAKAI

The man powered airplane’s wing geometry was designed in order to reduce the pitching moment for
outer wing area. The DAE21 wing geometry is used for many man powered airplanes. But when this wing
geometry is used for all span area, the nose down pitching moment is calculated for the wing outer area.
New wing geometry is designed, named DAE30, which has the maximum chamber line’s position is 30%
wing section.

By using this wing geometry, the nose down pitching moment has been deduced for the design speed.

Key Words: Man Powered Airplane, Wing Geometry, Pitching Moment, Outer Wing Area
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The Parametric Study for the Luge Game to get the High Record at the Olympic Game

Daiichi Institute of Technology
Kenji SAKAI

The parametric study for the luge game to get the high record at the Olympic game are requested by the
Japanese Olympic Committee. Three parameters, which are the initial speed, the aerodynamic drag, and
the friction drag, are studied. Japanese luge team record was the 18th at the Nagano Olympic game. To get
the 1st record, the aerodynamic drag must be reduced 13.3% and the initial speed must be increased 1.6%.

The friction drag reduction effect is small compared with the aerodynamic drag and the initial speed.

Key Words : Parametric Study,Luge ,Olympic Game ,Aerodynamic Drag, Initial Speed, Friction Drag
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VISUALIZATION OF WIND-TUNNEL TEST USING ULTRAVIOLET LIGHT
(THE STUDY OF THE OPTIMUM TUFT USING THE TRADITIONAL SILK)

Dep. of Aeronautics Eng., Daiichi Institute of Technology
Daishi Ikeda', Eiichiro Kozawa ,lRyotaro Shimozuma', Yusuke Seto',
Masayoshl Yamano ', Shingo NAKAMURA’

The visualization of the wind-tunnel test using the polyester tuft with the ultraviolet ray has been
developed by Boeing company. We tried to develop the better tuft using the Japanese traditional silk,
Kawamata Silk. We successfully developed the silk tuft which has better visibility and better traceability
of the flow. We are going to open the result to Boeing Company and will continue to study to confirm its
performance more.

Key Words: Low Speed Wind-tunnel, Test, Silk, Tuft, Ultraviolet.
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The Improvement of Vertical Wind Tunnel and
the Study of the Maple’s Seed Movement

Daiichi Institute of Technology
"Yousuke IKEDA, !Takahiro TOMARI, *Kenji SAKAI

The vertical wind tunnel has been improved. The wind distributions of the outlet are smooth better than
the before tunnel. The model for the maple’s seed has been tested. The flight was stable better than before
the flight. This time the slow motion camera was used to calculate the rotation, which show about 5.5

rotations par second.

Key Words: Vertical Wind Tunnel, Low Disturbance, Maple seed movement
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Coexistence between hybrid broadcasting and social media

(Outlook for the development of new media evolution)

Kazuaki WAKAI"
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Abstract The terrestrial television system was changed from analog to digital transmission by full-scale

operation at July of 2011. Many audiences can be received high quality picture and audio contents from

them. And so many media are assumed greater prominence circumferentially. New social medias are

explosive increased which changing the method of communication and how to use the information by

audience. This paper was comparing between the social media and quality of the broadcasting information,

furthermore discussed the exploitation and these risk management.
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Abstract
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Medium wave isolator has not been used on the broadcasting transmitting system as compared to the VHF, UHF and SHF

frequency Band. Medium wave isolator will be used to improve the antenna characteristics degradation and fluctuation of the impedance.

The isolator can be used to the blast furnace on high-frequency heating system which avoids load impedance fluctuations. This paper

discusses the basic design of medium wave isolator. The isolator is using 3dB coupler and the quasi gyrator, which are phase adjustor,

attenuator, series resonator and super saturation reactor. The Isolator is prospective device has an effect of suppress the antenna impedance

fluctuations effectively.
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Development of a System for Treadmill Gait Training Assistance

Takeshi YAMADA, Toshiaki TANAKA, Kizuku HIGA

The aim of this work is to develop an assistance system which can train a patient with stride constant and facing
forward in gait training using a treadmill. Additionally, the aim is also to provide the system as inexpensive as
possible. For the aims, OpenCV that is an open source library of image processing, and commercial webcam
are used for the system. In this paper, the development of the system for treadmill gait training assistance is

described. Further, the survey results and analysis of the experimental data by the system is shown.

Keywords : treadmill gait training, image analysis, OpenCV
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Recalculation of air turborocket performance

Koichi SUZUKI*

The turborocket engine has been proposed for use in very-high-speed vehicles, such as
Earth-to-orbit launchers. The pure ramjet engine can’t work at low Mach numbers,
while the turbojet engine has poor performance at high Mach numbers because of the
limitation of turbine inlet temperature. The turborocket engine improves weak points
of both engines, it has one or two stage fans which work at low Mach numbers and
turbines which use independent gas from free stream air. The turborocket engine has
been introduced in the standard textbook of Dr. Jack L. Kerrebrock’s “Aircraft Engines
and Gas Turbines” , but unfortunately there are some misunderstandings and
miscalculation of the engine performance. The engine performance of his book is too
high. The text book is not revised though it used worldwide, so this paper is one of the
proposal of correction of chapter 10.8 of the book.

1. The Air Turborocket

There are two type of the air turborocket , one version uses two liquid propellants, a fuel
and an oxidizer, which are pumped to high pressure and burned in a gas generator , as
indicated in the upper half of figure 10.26 ( this figure are adopted from his book ) . The
fuel-rich combustion gas is expanded through a turbine, which drives the air compressor,
and then combusted with the compressed air.

In another version, shown in the lower half of figure 10.26, liquid hydrogen is pumped
to high pressure, vaporized and heated by heat exchanger, and then expanded through a

turbine, which drives the air compressor, and then combusted with the compressed air.

Hye 60,
Y
0 2 3| 4 5 6 7
||
11! < =
Y~ <
= <
<
_ L~
mixer J
xd Ko Te LI Mgty Hz

Figure 10.26
Air turborocket-bipropellant gas generator cycle (upper half of figure) and H; expander
cycle (lower half of figure).

*Visiting professor, Daiichi Institute of Technology, Ueno-campus, Tokyo
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The analysis of either version of the air turborocket proceeds similarly to that of the
turbojet (refer to previous section of the book), but some qualitative differences arise
from the separation of the compressor and turbine flows. Thus, the nozzle pressure and
temperature ratios are given by

y/(y-1)
2 = ( 1+ %M7> = 8ot 0 g 22 (1)(10.34)

Where p ; pressure, M ; Mach number, y ; specific heat ratio, 8, =p:o/Po,
T=Pe2/Dro diffuser pressure loss, m, = p;3/pr, compressor pressure ratio, T,=pie/Pis
afterburner pressure loss. Suffix t means total condition, 7 means point number. The
equation number (10.34) is original equation number of his book.

And

Tﬂ:(l + VT‘lM;) =g To (2)(10.35)

T; a T_7
Where 6,=T;c/T, is afterburner exit temperature ratio.

So that for an ideally expanded nozzle
M2 = ;Tl[(gondﬂcna)(y—l)/y —1] (3)(10.36)

And

7 _ 00TcTq _ 04 _ 04
T 1+[(r-1)/2IM2 ~ (Somamem) VDY 6,7,

Where 6, = T;,/T, is inlet temperature ratio.The last equality applies only for the ideal
cycle, without diffuser or combustor pressure losses.

The thrust per unit of airflow is given by

F_ My T, 4 _ |2 (BoTe=1)6a _
Traag . Mo (MO \E 1) =1 em Mo (4)(10.37)
The specific impulse is
= (5)(10.39)

ap/g  tp/mg
Where F ; thrust, I ; specific impulse, m, ; air mass flow rate, m, ; propellant mass
flow rate, a, ; free stream sound velocity.
To compute the thrust and the specific impulse we must then determine the
afterburner exit temperature ratio 6,, the compressor temperature rise 7., and the
ratio of propellant to air mass flows. The interrelationship of these is different for the

bipropellant and H, expander versions, but they have some features in common.

In most cases, the performance of the turborocket will be limited by the pressure
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ratio available from the compressor, which is set by the available turbine power, so it
will be desirable to operate the turbine at as high an inlet pressure as is practical. The
limit will be set by stresses and temperatures in the turbine and in the combustion
chamber. Thus, we regard p,, and T, as design parameters of the turborockets, in the
same sense that T;, is a design parameter for the turbine engines.

The available compressor temperature rise is then determined by the turbine

—compressor work balance:

m, pt;_;po + MaCpa(Tes — Tro) = MyCpp(Tea — Tis) )

Where c,4,c,, being specific heat ratio of compressor and turbine gases. The first term
on the left is the power required to pump the propellants, p, being a mean density for
the propellant mixture. Normally this term is small in relation to the compressor work,
but it will be retained for now. Solving for the available compressor temperature rise,

we get

@(& —1)+ Z—ZcpaTto(Tc —1) = cppTo (22 - E)

Pp \Po To To
Mg _ Po (P
ne cpaTio (T = 1) = G To(B = 65) = E(p_t - 1) )

Introducing the perfect gas law; py = poR,T,, Rq = cpo (¥ — 1)/,

Iy Poy—1 Pta
— CpaTro(Tc — 1) = ¢ppTo (0 — 05) —— c T(——1> 8
m pa‘to\tc pp ‘0\Yt 5 pp Y pa‘o Do ()

e—1="w |0 _w_, (&)(y'””_ﬁy—li(@ﬂ)
‘ Mg Cpa 6o Cpa ot Pta

Tp[cppOt_poy-11 (Pta
+= - -1
malcpabo pPp v Oo\Po
Thypc y-1/y
1+ wopg, (20
MmacCpa Dt4

€))

Cc

which can be simplified considerably by noting that the second term in the denominator
will normally be much less than unity, and that p.,/p, is much greater than unity.

Thus,

=1+ (fﬂﬁ - Y_‘li) (10)(10.39)

Ma \pabo ¥V PpRaTto
Above analysis is induced by Dr. J.K.Kerrebrock, but unfortunately we can’t use the
perfect gas law, because p, in equation (6) is the inlet pressure of propellant, not of air.
Let p, is the inlet pressure of propellant, equation (6) becomes

. DPta—D . . )
my Mp—pp + macpa(Tt3 - TtO) = MypCpp (TM - Tts) (6)

This document is provided by JAXA.

43



44 H— TERFIIFEHRE

D) = cppTo(0: = 05) =2 G = 1)

mq
—CypqTio(T, —
T, pa to( c
+mp[5m795 1

-z _ 1 Ppbra_ 1)]

cpabo cpaTtoPp Pp

1+m20”pp9 (Po Yy=1)/y
MaCpa ~ Pta

Tc =

#525% (2013)

(7

(€}

Which can be simplified considerably by noting that the second term in the denominator

will normally be much less than unity, and that p./p, is much greater than unity.

Thus,

_1+mp['3pp9t_ 1

o] ol
Mmq ¢paTto Pp Pp

Cpa 6o

10y

Equation (10) and (10) seems to be the same, but it’s occasional case caused by

neglecting unity. Equation (9) is correct and equation (9) is false.

2. He-Expander ATR

There is a release of chemical energy only in the afterburner in Hz-expander ATR,

only an overall heat balance is required, in the form

rhacpa(Tm —Te) = rilthZ

= (ea - eo) fpaTo
hy»

(11)(10.43)

Where hy, is heat release of hydrogen. This relation may be regarded as determining

my,/m, if 0, is prescribed. The afterburner temperature sets the hydrogen fuel flow,

and then the temperature and pressure in the compressor drive turbine determine the

compressor pressure ratio. Thus, the thrust per unit of air flow can be determine and

also specific impulse. We determine some values of parameters as follows.

Cpa = 1.004 KJ/kgK , cpp

0, = 10.0, 8, = 5.0, py, = 100atm(10.13MPa)

=142 KJ/kgK , y =14,
30000m), a, = 301.5m/s (assumed height of 30000m),

Ty = 226.5K (assumed height of
hy,=141947.2Kk] /kg

The calculated values are described in the Table -1, and plotted in figure 1 and 2.

Table 1 Performance of Air Turborocket

M 1 2 3 4 5 6
2 1.2 1.8 2.8 4.2 6 8.2
M, /1, 0.014]  0.0131 0.0115| 0.00929[ 0.0064| 0.00288
Tc 1.817 1.51 1.287 1.155 1.074 1.024

F /mga, 8.453 6.488 4.73 3.276 1.98]  0.7959
' iga, 4.202 3.621 3.01 2.3 1499  0.6366
Iy 18575.6 15237 12653.9] 10848.9 9518  8502.1
I's, 92339 8503.9] 8052.4] 7616.8] 7205.8] 6800.4
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Figure 1 Thrust perunit of airflow forair-turborocket engines
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Figure 2 Fuel specificimpulseforairturborocket engines
with hydrogen expandercycle

Here F/(mgay) is calculate by

Fo_ (2 Gore-Deq _
- 0

mga, y-1  6o/7¢

(12)
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Dr. J.L.Kerrebrock might have made mistake, equation (12) is wrong, because
denominator inside of the root should be 8,7, not 8,/7,.

Correct thrust per unit of air flow F'/(rh,a,) should be calculated by equation (4),

namely
F'o |2 (BgTc—1)8g
mgag - y-1 BoTc MO (13)

Using these F and F’, specific impulse are calculated by

_ F/mga, ao
SP T /i, g (14)
1o F,/maaoﬂ
Lo = 5 i 2 (15)

Obviously F and Isy are too high comparing with ¥ and Isp. Figure 10.27

( F/rhga,) and figure 10.28(fuel specific impulse,sec) of his book are presented for

comparison .

10

F_ p,, =100 atm.

ma 8 b

0 9a= 10
6
4
2

2 4 6
MD

Figure 10.27

Thrust per unit of airflow for air-turborocket engines.

The values of thrust per unit of airflow, F /m,a,, of figure 10.27 and figure 1 are almost
same, so values of parameters used for the calculation, described in page 44, seems to be
better selection. We also calculate the gas-generator cycle engine performance using
same parameters. Thrust per unit of airflow of the gas-generator cycle engine is almost
the same as Hz-expander cycle ATR, namely it is same miscalculation using the

equation (12).
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20000

fuel specific hydrogen expander

impUlSB. sec 15000

10000

5000

Figure 10.28
Fuel specific impulse for air-turborocket engines with hydrogen expander and H,-0, gas
generator cycles.

The fuel specific impulse of both cycle ATR of this figure are very high to use wrong
F/mga,. The values of both engines should be almost half.

If we adopt c,, = 1.468KJ/kgK, hy,=128165.0k]/kg in the equation (11), specific
impulse will become smaller as described in reference book®. It almost 4000sec at low
speed, reasonable value with comparison the other air breathing engines like as a
ramjet engine and a scramjet engine. The value of specific heat c,, = 1.468k]/kgK is at
high temperature condition, heat release of hydrogen hy, =128165.0k]/kg is the net
calorific values, not the gross calorific value. These values are better to use for the

combustion calculation.

3. Conclusion

Miscalculation of the air turborocket performance of Dr.J.L.Kerrebrock is pointed out.
His book “Aircraft Engines and Gas Turbines” is very high grade text book for all
students and engineers. The chapter 10.8 should be revised to avoid the

misunderstanding the performance of air turborocket.

4. References

(1) Koichi Suzuki “Jet Engines” written by Japanese, Morikita co. Tokyo, Japan, 2004
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Effect of grain size on crack growth resistance and notch sensitivity
in fatigue of carbon steel

Norio KAWAGOISHI and Kohji KARIYA

Abstract  The effect of grain size on the crack growth resistance and the notch sensitivity in fatigue of
commercial carbon steels with grain sizes of 6.5 and 20 pum was investigated using smooth specimen and
V-groove notched specimens with various notch radii under rotating bending. A crack initiated at the early
stage of stress repetitions and most of fatigue life was occupied by the growth life of a crack smaller than
1~2 mm. The crack growth rate was determined by the term ¢,"¢, uniquely in both steels, where o, and ¢ are
the stress amplitude and the crack length and # is constant. The fine-grained steel has an excellent resistance
to crack growth in comparison with many annealed carbon steels. This was explained by the barrier effect of
grain boundary. Consequently, the notch sensitivity is higher in the fine-grained steel than in coarse-grained
one not only for crack initiation but also crack propagation.

Keywords Fatigue, Carbon steel, Grain size, Crack growth resistance, Small crack growth law, Notch
sensitivity, Linear notch mechanics

1. Introduction

In general, the fatigue limit of a smooth specimen in carbon steel is increased by refining the grain
size similar to the case of static strength, though the one for crack propagation in a sharply notched
specimen is hardly influenced [1]. This is related to the phenomenon that there is no or little
influence of grain size on the crack growth rate [2]. These results were obtained by steels with
conventional grain size larger than about 10 um. Recently, ultra-fine-grained steels with grain size
smaller than a few um have been developed and their mechanical properties were investigated. It
was reported that the steels have not only higher fatigue strength but also an excellent crack growth
resistance [3]. However, the mechanism of the increase in crack growth resistance is not fully
clarified. Therefore, it is important to know the limiting grain size for getting an excellent crack
growth resistance similarly the clarification of the mechanism of the increase in crack growth
resistance.

In this study, in order to investigate the propagation behavior of a fatigue crack and the
evaluation method of a fatigue crack growth rate for commercial carbon steels with different grain
sizes, fatigue damage due to stress repetitions was observed at the specimen surface successively
under rotating bending. In addition, notch sensitivities of the steels were investigated based on the
results of smooth specimen through the linear notch mechanics.

2. Material and experimental procedures

Material used was a commercial rolled carbon steel with a mean grain size of 6.5 um. The chemical
composition is shown in Table 1. The material was annealed at 950°C for 2 h in order to get a
different grain size of 20 pm.

Figure 1 shows microstructures of the as received steel and the annealed one. In the following,
these materials are called as fine-grained steel and coarse-grained steel, respectively.

Table 2 shows their mechanical properties.

Figure 2 shows shape and dimensions of specimens. Fatigue tests were carried out using smooth
specimens and V-groove notched specimens. In addition, specimens with a partial notch at the
center of specimen were used to localize the crack initiation site and make easier the successive
observation of surface damage. The fatigue strength reduction factor in a partially notched specimen
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was smaller than 1.1. Therefore this specimen can be regarded as a smooth specimen. After
machining, all of the specimens were annealed at 600°C for 1 h in N, gas to release the residual
stress and then electro-polished about 20um from the specimen surface to remove the work affected
layer. Crack initiation and propagation behavior was measured by using plastic replication method.
The crack length ¢ was defined as the length of the circumferential direction along the specimen
surface. Testing machine used was a rotating bending machine operated at 50 Hz in ambient air.

Table 1. Chemical composition Table 2. Mechanical properties
c[si[mm[P [ s [cu[Ni]ecr oy(MPa) | o 5(MPa) | ¢ (%)
0.16 | 0.35| 1.4 [0.014]0.002] 0.02 | 0.01 | 0.02 Fine-grained steel 451 603 69.2

Sn | TAl| Ti B Nb \Y Mo

Coarse-grained steel 321 515 65.1
0.001 | 0.018 ] 0.002 | 1E-04 0.001 ] 0.055 { 0.002

(a) Fine-grained steel (b) Coarse-grained steel

Figure 1. Microstructures
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Figure 2. Shape and dimensions of specimens

3. Experimental results and discussion

3.1 Crack initiation and propagation properties

Figure 3 shows S-N curves for partially notched specimens. In the figure, Nyos and Ny mean 0.05
mm crack initiation life and fatigue life, respectively. The fatigue strength and the resistance to
crack initiation were increased by refining grain size. Endurance ratios o,,0/05 (oy0: fatigue limit for
the smooth specimen) were 0.51 for the fine-grained steel and 0.47 for the coarse-grained one,
respectively.
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Figure 3. S-N curves of partially notched specimen

Figure 4 shows change in surface state of partially notched specimens at high stress level in both
steels. The initiation size of a crack is nearly the same as grain size in both steels.

Figure 5 shows change in surface state of specimen in both steels at the fatigue limit. A crack
initiates at the early stage of stress repetitions, and then the crack arrests finally. That is, the fatigue
limit in each steel is also determined by the limit for crack propagation similar to many carbon
steels.

Figure 6 shows crack growth curves in which the axis of abscissas is normalized by the number
of cycles to failure. In the figure, arrow marks mean crack coalescence. In both steels, a crack
initiated at the early stage of stress repetitions and most of fatigue life was occupied by the growth
life of a crack smaller than 1~2 mm. Moreover, the relation between the logarithm of a crack length,
log¢ , and relative number of cycles, N/N;, can be approximated by a straight line in wide range of
crack growth process, meaning that the crack growth rate is proportional to the crack length.

In general, the stress for crack initiation in a smooth specimen becomes high; consequently the
condition of small scale yielding is breakdown, especially in low strength steels. The stresses at
fatigue limit o, in the present steels were over 0.600, (o, : yield stress), therefore the condition of
small scale yielding is not satisfied, and stress intensity factor is not valid as a mechanical
parameter controlling the crack growth. The following small crack growth law was proposed by H.
Nisitani as the parameter evaluating crack growth rate under high stress levels [4, 5] and the validity
of this law was confirmed in many ductile metals [6]:

d¢/dN=C0,"¢, (1)
where C) and n are constants.

Figure 7 is the results obtained by applying the above growth law to the present results. In both
steels, the crack growth rates are determined by the term ¢,"¢, uniquely. This means that fatigue life
can be estimated by the growth law, because most of fatigue life is occupied by the growth life of a
small crack.

In comparing the resistance to crack growth among steels, following transformed small crack
growth law in which is partially considered material properties is convenient, because constants C;
and n are different depending on the strength and cyclic properties of the material:

d{’/dNZClaa"€=Cz(aa/asc)’?:C3(aa/aB)”€, (2)
where C; and C; are constants and osc 1s cyclic yield stress which has a good correlation with

tensile strength (i.e. osc« o). In this equation, a reciprocal of Cs represents the resistance to crack

growth, because the constant C;is the crack growth rate when o,=og, {=1. Moreover, (o./0p)" €
corresponds to the crack tip opening displacement ACTOD, because crack growth rate is nearly
proportional to ACTOD [7]. However, tensile strength is used to consider the mechanical properties
in Eq.(1) for convenience. Therefore, it is difficult to evaluate the microstructural or environmental
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N =0 (cycle) N=5.0x10° N =4.0x10" N=1.0x10°
(a) Fine-grained steel (g, =360MPa, Ny=2.15x10’cycles)

N =0 (cycle) N=2.0x10" N=6.5x10" N=2.5x10°
(b) Coarse-grained steel (6, =280MPa, Ny=3.91x10°cycles)

Figure 4. Change in surface state of partially notched specimen due to stress
repetitions at high stress (—>: crack tip)

N =0 (cycle) N=6.0x10" N=1.0x10° N=1.0x10’
(a) Fine-grained steel (o, =280MPa)
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(b) Coarse-grained steel (o, =210MPa)

Figure 5. Change in surface state of partially notched specimen due to stress repetitions
at fatigue limit
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Figure 6. Crack growth curves (— : crack coalescence)
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Figure 7. Relation between crack growth rate and ¢,"¢
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effect like an effect of roughness or oxide induced crack closure by this equation.

Figure 8 shows relation between d¢/dN and (o./o)"¢. At the same mechanical severity, the crack
growth rate in the fine-grained steel is lower than in the coarse-grained steel.

Figure 9 shows relation between C; and op. In the figure, the results in many carbon steels were
also plotted [6]. As seen from the figure, the fine-grained steel has an excellent resistance to the
crack growth, though the growth resistance in the coarse-grained steel is equivalent to the ones in
many steels.

It is reported that ultra-fine grained materials have an excellent resistance to crack growth and it
is explained from the points of view of bifurcating or branching of crack and the roughness induced
crack closure effect [3, 8].

Figures 10 and 11 show morphology of cracks in both steels observed on specimen surface by
an optical microscope and SEM, respectively. Crack propagates straightly in the fine-grained steel
and zigzag manner in the coarse-grained one reflecting the grain size and mainly propagates as a
transgranular crack in both steels.

Figure 12 shows fracture surfaces. We can observe striations and the plateau size is larger in the
coarse-grained steel than in the fine-grained steel corresponding to the grain size.

From the results mentioned above (see Figs. 10, 11, 12), it is difficult to explain the reason for
the excellent resistance to crack growth of the fine-grained steel by the roughness induced crack
closure effect, because the roughness corresponds to the grain size.

Figure 13 shows relation crack growth rate and crack length in which the deviation of crack
growth rate in the growth process is indicated in detail. In both steels, marked decrease in the crack
growth rate is confirmed. It was confirmed that cracks arrested at grain boundaries, meaning that
the arresting was caused by a barrier effect of grain boundary. The decrease is very often in the
fine-grained steel and the affected region is wide till longer crack length, meaning that the barrier
effect of grain boundary is larger in the fine-grained steel than in the coarse-grained one. This may
be a main reason for the high resistance to crack growth of the fine-grained steel.

10° T T 107" -
) O Annealed carbon steel
° Coarse-grained steel @ Fine grain
E A Coarse grain
9
E 7} -2
> W 0F E
. . O . ]
§ Fine-grained steel
= 4t
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Figure 8. Relation between crack growth rate and (c./op) "¢
107 * —_
100 1000

J 3 MPa

Figure 9. Relation between constant Cs
and tensile strength op

Fine grained steel Coarse grained steel
(0,=300MPa, N=1.02 % 10°) (0,=320MPa, N71.90 X 10%)

Figure 10. Morphologies of cracks observed by optical microscope
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(a) Fine-grained steel (b) Coarse-grained steel

Figure 12. Fracture surfaces
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Figure 13. Relation between crack growth rate and crack length
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3.2 Notch sensitivity

Table 3 shows fatigue limits defined as fatigue strength at 10’ cycles in smooth specimens and
notched ones. Figure 14 shows examples of non-propagating cracks in sharply notched specimens
in both steels. Figure 15 shows relation between fatigue limit and stress concentration factor.
Fatigue limits in the fine-grained steel are higher not only for crack initiation but also for crack
propagation than those in the coarse-grained one. Higher fatigue limit for crack initiation may be
explained from that the area related to crack initiation is narrower in the fine-grained steel.
Moreover, the reason for higher fatigue limit for crack propagation is due to the excellent resistance
to crack propagation as mentioned before.

Figure 16 shows relation between the maximum stress at the notch root normalized by the
fatigue limit of the smooth specimen and a reciprocal of notch radius based on linear notch
mechanics [9]. As seen from Fig.16, notch sensitivities are increased for both of crack initiation and
its propagation by refining grain size. Branch points are about 0.1 mm and 0.2 mm in the
fine-grained steel and the coarse-grained one, respectively.

Table 3. Fatigue limits for crack initiation and its propagation

Material dg (pm) p (mm) K owo (MPa) ow1 (MPa) owr (MPa)
0 1 320 - -
Fine-grained 6.5 1 1.41 - 270 -
steel 0.1 272 - 165 180
0.05 3.54 - 130 180
© 1 240 - -
Coarse-grained 20 1 1.41 - 200 -
steel 0.1 272 - 135 165
0.05 3.54 - 110 165

dg: grain size, p: notch radius, K;: stress concentration factor, oy,: fatigue limit of smooth specimen,
oy fatigue limit for crack initiation of notched specimen, a,,: fatigue limit for crack propagation of notched specimen

S50Um

(a) Fine-grained steel Stress concentration factor K

(w2 =130MPa)

(b) Coarse-grained steel
(ow2=110MPa)
Figure 15. Relation between fatigue limit

Figure 14. Non-propagating cracks at fatigue ;
g propag & g and stress concentration factor

limits (p=0.05mm)
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Figure 16. Relation between K;Oy1/ Gy, KiOw2/ Owo and 1/p

4. Conclusions

The resistance to crack growth and the notch sensitivity for commercial carbon steels with grain
sizes of about 6.5 and 20 pm were evaluated based on the small crack growth law considering the
static strength and linear notch mechanics. Main results were summarized as follows:

(1) Most of fatigue life was occupied by the growth life of a crack smaller than 1-2 mm.

(2) Crack growth rate was determined by the term ¢,"¢, uniquely.

(3) The steel with a grain size of 6.5 um showed an excellent crack growth resistance, though the
one with 20 um showed nearly the same as the one for many commercial carbon steels. This was
caused by the barrier effect of grain boundary.

(4) Notch sensitivities are increased by refining grain size for both of crack initiation and its
propagation.
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Effect of humidity on initiation and propagation properties
of a fatigue crack of maraging steel

Kohji KARIYA and Norio KAWAGOISHI

Abstract Effect of humidity on fatigue properties of 18% Ni maraging steels was investigated using the
steels with different hardness and aging structure under rotating bending by varying the relative humidity
(RH) from 25% to 95%. Both of a crack initiation and its propagation in the early stage of fatigue process
were accelerated by high humidity, causing the large decrease in fatigue strength. The fatigue strength at 10’
cycles in RH85% decreased to less than 50% of the one in RH25%. By successive observation of the
specimen surface at fatigue process and fracotgraphic analysis, it was concluded that the promotion of crack
initiation was due to anodic dissolution and the acceleration of crack propagation was caused by the
propagation of a brittle crack which was assisted by hydrogen atom generated in accompany of cathode
reaction. The acceleration of crack propagation was suppressed by formation of reverted austenite.

Keywords Fatigue, Maraging steel, Humidity, Crack initiation, Crack propagation
1. Introduction

Maraging steel is an ultra high strength steel which is strengthened by means of many strengthening
mechanisms such as precipitation strengthening, solution hardening, grain refinement strengthening
and so on [1]. However, the fatigue strength is very lower than expected from its static strength
similar to other high strength steels. One of the reasons for low resistance to fatigue is due to its
high susceptibility for humidity [2]. Moreover, the effect of humidity on fatigue strength largely
depends on hardness, microstructure and so on. While, studies on effect of humidity on fatigue
properties of maraging steel were very limited in comparison with those on the resistance to stress
corrosion cracking of the steel [3].

In the present study, in order to investigate the effect of humidity on crack initiation and its
propagation behavior of 18%Ni maraging steels with different hardness and aging structure, fatigue
tests were carried out in various relative humidity under rotating bending.

2. Experimental procedures

The materials used were a 300-grade and a 350-grade of 18% Ni maraging steels. The chemical
compositions in mass % of the steels were shown in Table 1.

The steels were solution treated for 5.4ks at 1123K in vacuum, followed by air cooling and age
hardened at different conditions in a salt bath. Mean grain sizes of a prior austenite were about 20
pum in both steels.

Figure 1 shows aging curves. Aging conditions examined were under-aging and over-one which
showed nearly the same hardness of 550HV in 300-grade steel and peak-aging of HV705
in350-grade as indicated by circles in Fig. 1. These aging conditions were selected to investigate the
effects of hardness and reverted austenite on fatigue properties in high humidity. That is, it was
confirmed that the over-aged steel contained 10% of reverted austenite but no reverted austenite
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Table 1. Chemical composition (mass %)

Grade C Si Mn Ni Mo Co Ti Al Fe
300G 0.005 0.05 0.01 18.47 5.14 9.09 0.89 0.11 Bal.
350G 0.001 0.01 0.01 17.89 4.27 12.36 1.3 0.08 Bal.

was in other steels by using X ray diffraction. In the following, these steels will be denoted as Steel
A, Steel B and Steel C, respectively as shown in Fig. 1 and Table 2.

Table 2 shows mechanical properties of the steels.

Figure 2 shows shape and dimensions of specimens. Fatigue strength was investigated by using
plain specimens, and successive observation of specimen surface was carried out by using partially
notched specimens which was localized the crack initiation site. Specimens were machined after
solution treatment, and then aged at the conditions shown in Fig. 1. Prior to fatigue testing, all of
the specimens were paper and electro polished to remove the work affected layer and make the
observation easier. Fatigue tests were carried out using a rotating bending fatigue testing machine
with a capacity of 15 N'm operating at about S0Hz in relative humidity (RH) of 25%, 45%, 65%,
85% and 95%. The accuracy of humidity was RH+5%. The temperature in atmosphere was not

750

Steel C : 753K, 150ks

Steel B : 813K,150ks

Hardness, HV

Steel A : 753K,2.8ks
500

450 n a0 sl n sl n a0 aa gl n P |
0.1 1 10 100 1000

Aging time, ¢ ks

Figure 1. Aging curves

Table 2. Mechanical properties

Vickers Reverted
0.2% proof stress Tensile strength
Steel Aging condition hardness austenite
002 (MPa) op (MPa)
HYV 7 (%)
753K,2.8ks 550 1730 1833 0
813K,150ks 550 1634 1798 10
753K,150ks 705 2300 2370 0
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Figure 2. Shape and dimensions of specimens

controlled, but the temperature range was 298+3K. Observation and measurement of the changes in
the surface state of a specimen and crack length due to stress repetitions were carried out by plastic
replication technique. Crack length @ was defined as the surface length along to the circumferential
direction on the specimen surface. Fracture surfaces were observed by using scanning electron
microscope (SEM).

3. Result and discussion

3.1 Effect of humidity on fatigue properties

Figure 3 shows S-N curves of Steel A and Steel C in various environments showing the effect of
hardness on humidity dependence of fatigue strength. All of the fracture occurred from the
specimen surface in both humidity. Moreover, in low humidity, any surface cracks were not
observed in non-fractured specimen at the fatigue limit o, defined as fatigue strength at 10’ cycles,
meaning that fatigue limit was mainly controlled by the resistance to a crack initiation.
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Figure 3. S-N curves of Steel A and Steel C in various humidity

Figure 4 shows humidity dependence on fatigue limit. Effect of humidity on fatigue strength
was very small below about humidity of RH50%, and over the humidity, fatigue strength was
largely decreased with increasing in humidity. The decrease in fatigue strength was larger in high
strength steel. For example, fatigue limit of Steel C in RH85% was decreased to below a half of the
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one in RH25%. Such humidity conditions are not special cases in daily service of machines and
structures. Therefore, the marked decrease in fatigue strength is very important result to be
considered in practical application.

Figure 5 shows crack growth curves and the crack length against to relative number of cycles to
failure N/Nrin RH25% and RH85%. Figure 6 shows relation between crack growth rate and stress
intensity factor range. As seen from these figures, the initiation of a crack and its early propagation
are accelerated by high humidity and most of fatigue life is occupied by the growth life of a crack in
high humidity. On the other hand, the growth rate of crack longer than about a few of grain sizes of
a prior austenite are not influenced by humidity in both steels. In addition, the difference in the

200 [ |—O— Steel A (HV550)

1001 |74 Steel C (HV705)

0 20 w0 80 100
Humidity (%)

Figure 4. Humidity dependence of fatigue limit in Steel A and Steel C

10} A 10

E E o

[ A ...‘%

I A o®

LE 1 o
S E N .0 /A,
. A . g A K
= ¥ = [ A /£
2 18 0 ¢ A
2 01 A 2 01k _e® A
9 JVAYA 5 00 , AL NA
E E Ak 2
< RH 25% 85% ] A / o, 0,
— . — RH 25% 85%
O 001 :Z:::: :Zjéf :;3(5’3]’:4";3 O 001 F A A —0——@—SteclA (0 =590MPa)
h | [ —A——A—SteelC ( o =750MPa)
1 1 1 [ 1 1 1 1 1 I
0 1x10° 2x10° 3x10° 4x10° 0.0 02 04 0.6 0.8 1.0
Number of cycles, N cycle N/N,
(a) a-N curves (b) a-N/Ns curves

Figure 5. Crack growth curves of Steel A and Steel C
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crack propagation rate by hardness is very small. These results indicate that the decrease in fatigue
strength was mainly caused by the accelerations of the initiation of a crack and the crack
propagation in the early stage of fatigue process in both steels.
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Figure 6. Crack growth rate against to stress intensity factor range in Steel A and Steel C

Figure 7 shows examples of cracks in the early propagation process of specimen of Steel C in
RH25% and RH85%. A pit at crack initiation site in RH25% was generated by electro-polishing
before fatigue test. A crack in RH85% is relatively wide in comparison with the one in RH25%,
suggesting that a crack initiation was promoted by humidity through anodic dissolution. This may
be a main reason for the promotion of a crack initiation by high humidity.

20ﬁm

(2) RH25% (b) RH85%

Figure 7. Feature of crack of Steel C («— Axial direction)

Figure 8 shows crack morphologies of Steel A and Steel C in both humidity. In Steel A, a crack
propagates in zigzag manner along grain boundaries in high humidity, though it is a straight crack in
low humidity. That is, the growth in high humidity was caused by an intergranular crack and that in
low humidity was a transgranular crack. On the other hand, in case of Steel C, it is not confirmed
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the influence of humidity on crack morphologies in so far as the surface observation. However,
even in Steel C as seen from Fig. 9, brittle facets are also observed near the crack initiation site in
RH85% as shown by mark =, though they are not in RH25%. Therefore, the acceleration of crack
propagation was caused by hydrogen embrittlement in both steels.
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( IZ> : Crack initiation site, == : Crack tip)

Figure 8. Crack morphologies of Steel A and Steel C («—— axial direction)

(a) RH25% (b) RH85%

Figure 9. Fracture surface of Steel C

3.2 Effect of reverted austenite on fatigue properties in high humidity

Figure 10 shows S-N curves of Steel B with reverted austenite in RH25%, RH65% and RH85%. In
the figure, results of Steel A which contains no reverted austenite shown in Figure 3 are also
indicated by lines only. The effect of humidity is very small in the Steel B in comparison with Steel
A, though these steels have the same hardness.

Figures 11 and 12 show crack growth curves and relation between crack growth rate and stress
intensity factor range of Steel B in humidity of RH25% and RH85%. In Fig. 12, the results of
Steel A are also indicated. As seen from these figures, the acceleration of the propagation of a small
crack is hardly observed in Steel B, though the crack initiation is promoted by high humidity.
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Figure 10. S-N curves of Steel B

Moreover, not only the effect of humidity but also the one of aging structure on the crack growth
rates are not observed.

Figure 13 shows crack morphology of the Steel B in humidity of RH25% and RH85%. There is
no or little difference in the morphologies in both humidity and also in comparison with Steel A in
25% similar to crack growth rate mentioned above. This may be explained from that reverted
austenite widely distributed in the matrix [4] becomes trap sites of hydrogen [5, 6] and suppresses
the acceleration of crack propagation assisted by hydrogen yielded in Steel A stated above.
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Figure 11. Crack growth curves of Steel B
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Figure 12. Crack growth rate against to stress intensity factor range in Steel B
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Figure 13. Crack morphology of Steel B («— axial direction)

4. Conclusions

The effects of humidity and aging structure on initiation and propagation of a fatigue crack of
maraging steels were investigated in various relative humidity (RH). Fatigue strength was largely
decreased by high humidity, though the decrease in fatigue strength was very small below humidity
of RH50%. The main reason for the decrease in fatigue strength was accelerations of both of a crack
initiation and its propagation in the early stage of fatigue process. The propagation of a larger crack
was not influenced by humidity. By successive observation of fatigue process and fracotgraphic
analysis, the promotion of crack initiation was due to anodic dissolution and the acceleration of
crack propagation was embrittlement due to hydrogen generated in cathode reaction. The
acceleration of crack propagation was suppressed by formation of reverted austenite.
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Study on Effective Utilization of Shochu Waste Fluid
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Abstract
Keywords:  shochu waste fluid, cation-based macromolecule flocculant, dehydration, compost

The water included in shochu waste fluid was dewatered effectively by using cation-based macromolecule flocculant. We tried the

dehydration from shochu waste fluid by pressurization dehydration, but only because raising pressure, about the dehydration effect, a

good result was not provided. About the composting, shochu waste fluid solid content was biodegraded in a short time. Therefore it

seemed that the temperature of the compost became the high temperature early. We mixed compost with soil and sowed a seed of a

Japanese radish and the spinach. As a result, a Japanese radish and the spinach grew up greatly in comparison with a case without

the compost .
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DEVELOPMENET OF PASSIVE DAMPER USING HIGH
DAMPING RUBBER FOR WOODEN HOUSES
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Abstract: New passive damper device with high damping rubber was developed. Static shear loading test and shaking
table test of a wood frame which the damper device was installed were conducted. The initial shear stiffness was higher
than the one of conventional shear resisting element, such as plywood or wood brace. The hysteresis loop of the wood
frame with the damper device was stable even under cyclic load. Moreover, a structural model of a wood frame with the
damper device for earthquake response analysis was constructed. It was found that the simulated response motion of the
wood frames with the dampers was in good agreement with the measured response of them obtained from the shaking
table test. In the analysis of various combinations of conventional shear resisting element and the damper device, it was
also found that the more damper is installed, the less response displacement become. This result is based on the feature
of the high damping rubber used for this damper.

Keywords: Passive damper, High damping rubber, Wooden house, Shaking table test, Earthquake response analysis
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Experimental study about the compression
toughness of the RC columns

Dept. of Architecture and Design,Daiichi Institute of Technology
Tatsuya Inden,Jun-ichi Fukushima

Abstract

This study inspects the compression toughness of the supporting columns which I prevent
layer collapse and installed with the goal of securing of human life and relations with the
wide shear reinforcement quantity experimentally for old RC structure buildings. As a result
of this study, the increase of the quantity of wide shear reinforcement raised compressive
strength, but I did not participate in compression toughness (standard to express the
lenience and severity of the strength decline) after the biggest strength and rather
understood that I influenced big things and small things of the axis distortion quantity at the
time of the shear reinforcement break. I pointed out that the shear reinforcement quantity
more than 1.5% was almost necessary to show a restriction effect in the state that axis
volume of deformation did not become excessive based on these results.

Key Words : RC column,Seismic strengthening, Confainndo effect, Protection of the human life
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Study on New Business Challenge System on The Internet in Japan.
Tsutomu Tatemiya

Abstract

The Internet technologies have given great change to the Japanese business systems. Business Persons who have

special business abilities can run plural business system automatically on the Internet during working on main

business. This paper report 3patterns of new business challenge system on the Internet in Japan

Key words : Kindle DTP , Crowd Funding , Business Challenge, Internet Business, Synergy Effect
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The mass media effects on the law.
How did the mass media revise the Child Welfare Law throughout Oncho-en case?
Haruko Morikawa

Abstract

The mass media have given great effects on people, administration and world and occasionally may trigger to revise the law. This

study examines how the state compensation suit to a Chiba District court approved the child abuse in Oncho-en by the principal and

the staff and cause to revise The Child Abuse Prevention Law and Child Welfare Law by the effects of the mass media .
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Pluralistic Theory of the State of Harold J.Laski
— Study of His Earlier View on Sovereignty — (2)

Ryuichi Imaichi

Instructor

Abstract
In this treatise upon political theory, I propose to discuss Laski's views on state and sovereignty from the point of
view of the nature of the state and political power. Laski thought that the parts of the state are as real and as self-
sufficient as the whole and that the state is distributive and not collective. The state,therefore,is one of the many
associations,such as a cricket club.According to his early writings,he denies that it is inherently entitled to primacy
over other groups.Therefore,the sovereignty of the state does not different from the power of a church or a trade

union.

Key words : state sovereignty political pluralism pluralistic theory of the state
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An abbreviated chronological list of events in
Harold J. Laski’s life,1893-1950

Ryuichi Imaichi
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Abstract
Harold J. Laski (1893—1950), professor of political science at the London School of Economics, was perhaps

the best known political scientist of his era. As a energetic writer(“In less than thirty-five years he published
about thirty books and over sixty pamphlets and chapters in books,as well as hundreds of articles for scholarly
periodicals. "— Deane), inspiring teacher, prominent member of the Executive Committee of the British Labour
Party. This chronological study carefully traces the footsteps of Laski. Therefore, this is a chronological list of his

glory and failure.

Key words : Harold J. Laski
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30 | New Republic IZ5# 3 Sociological Romance. % 5§3%.
1917. [FHEDR E@ﬁﬁnﬂ (The Problem of Sovereignty) FIJ47. 1917. Kk, F=E4%
11. 17 | New Republic |23 Literature of Politics. % 563 (T4 —%K) Lok
1917. 11. © ¥ 7 #idy
1918. 10. Bookman (2753 Literature of Reconstruction. % 5§3%. 1918. 11. FAVHfr, M
12. Bookman (Z&3 Background of Peace. # 5§3%. BRI, NA YRR,
28 | New Republic 1253 Books and Things. % J8%%. 4 F1) A BB EELT
1919. KA VHOZE zb74##ﬁ”16% T AFIIEEONY % 1919. 7 = V¥ A 15
MBI EAT . B, T4y, 74~<—
[ERERICBT BHE®] (Authority in the Mordern State) TI4T. WVEE, B3I I —
F 3 a FIVEER
2. Proceedings of the Academy of Political Science {273 British Labor
Reconstruction Proposals and the American Labor Attitude. & 5§3%.
5. 31 | Dial iZfiw 3 Federal Suffrage Amendment. % 783%.
6. Political Science Quarterly (ZFi3C Political Ideas of James L. % 53.
11. 1 | School and Society IZ7#3C Boston Police Strike and Harvard

Tearchers : utterance of H.J Laski. & %§3%.
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1919. 12. Philosophical Review 23 Pluralistic State. & %3%.
1920. V=T AEBTEOKREH)ITC, v FEERE KRS (London 1920. 1. [R5 R IR 5
School of Economics and Political Science) DBURS D% fH2Y. ST
[ F) ZABEERE -y 795X H% 4 FT] (Political Thought in
England from Locke to Bentham) % FI4T.
2. 18 | New Republic (273 Temper of the Present Time. & J§3.
7. Yale Review -nmii Democracy at the Crossroads. % 3§ 3%.
9. 11 | Nation 2§ 3¢ British Labor and Direct Action % 53%.
10. 2 | Sorvey IZiwX Recent English Books on Social Science. % 5§3%.
10. 23 | Sorvey 25w British Coal Dispute. % 5§3%.
1921. [FAEDOFIAE] (The Foundations of Sovereignty and Other Essays)
FI47.
[#—n <2 A] (Karl Marx ; An Essay) TI47.
1. 5 | New Republic &3 Lord Kitchner. % J83%.
8 | Survey 25w Prospects of the Fisher Act. % 5§3%.
22 | Survey IZF 3 England out of Work. % 583,
2. 9 | Nation ZEﬁjC Alternative to Revolution in England. % J§3&.
26 | Survey IZ# 3 British Labor’s Future. # % %.
4, 2 | Survey ~nmz3'C More Unrest among British Miners. % 5%%.
22 | Nation IZ##3C British Coal Strike. % 3§3%.
5. 21 | Nation (B ¥ F ) 253 Radical Revival. = %§3%.
28 | Survey 1253 Six Weeks of Struggle. = 3.
10. 1 | Survey 27w Cardiff Meeting. % 3.
15 | Survey (2 England’s Unemployed. % % %. 1921. 12. MY+ E4H
1922. [N—2 O#E] 7 A%# (Letters of Edmund Burke) 1922. 2. TV Mlir
3. 6 | Nation (@ K¥) IZ&X Little Tour in France. % %3,
7. 15 | Nation (2 ¥ F¥) 1253 Prime Minister’'s Honors lists. % 38%%.
11. 25 | Nation (& ¥ F¥) 23X New House of Commons. % 53.
12. Fabian Tract 273 The State in the New Social Order. % % 3.
1923. ZOEDORETHETH L L THOIREEHNZ 1T 2\, DRyt
TIROBERFEE LT, HHEOBUATEE) % .
9. Foreign Affairs (253 Lenin and Mussolini. % 5§3%.
1924. [T VHE] 9 A F# (Autobiography of J.SMillwith an Appendix 1924. 1. 1 R~INFIV
of Hitherto Unpublished Speeches and a Preface by H.J.Laski) TI47. RSN (~8)
(B9 5HEOBEH] (The Defence of Liberty against Tyrants)
- I AFIZ X R E HEH - 2 FIT.
1. 16 | Nation 2w British Labor Faces Power. & %83%.
3. 12 | Nation {Z7#3C British Labor at Work. % #§3&.
Fabian Tract {253 The Position of Parties and the Right of
Dissolution. % %§ ?é
6. World Tomorrow 25w Appeal to America. & 3§3%.
10. 1 | Nation (2w Trade Unlon Congress. & 583%.
1925. [Brif&ARM] (A Grammar of Politics) TIAT. fERDOWZEIZEEH T
WIFZETH 0, MEHOPHIETH 7248, 2 THEEBMICHT Z K
RICERL, wbwa, ZuMERRIELN, HEFRBFA
BERLTVS
2. American Pohtlcal Science Review 273 Political Science in Great
Britain and France. % F§3.
Fabian Tract (253 The Problem of Second Chamber. % #§3%.
7. 8 | New Republic 1273 English Politics of Today. % 5 3K.
Fabian Tract |27 Socialism and Freedom. % J§3%. 1925. 10.~12. a A/
12. 16 | New Republic IZ5# 3 Great Britain and the Communists. % 5§ 3. Rk
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Harvard Law Review (Z# 3 Judical Review of Social Policy in
England. % %83,

World Tomorrow (253 Geography of Occupation ? % J&3K.
[N>V)— 54 5—] (Henry Taylor,The Statesman,with an
Introductory Essay by H.J. Laski) FJ4T.

China W.R. 1253 Present Tendencies in British Politics. % %§3.
Fabian Tract (&3 The British Cabinet — A Study of its Personal
1801-1924. %= 38 3%.

American Political Science Review | Fi 3 Personnel of the British
Cabinet,1801-1924. % 38 %=.

Harvard Law Review (2§ 3 Procedure for Constructive Contempt
in England. = %832,

EEMRT =Rt SRV

ERERICBIF 5 HE] (Liberty in the Modern State)
HHOMEICH WEGRNRE I, MO HHOFE %%, HH
LS SERIOAT M % e L EMEER O B % b 3.

[7 7 v 2A¥mIBI 2 ETROEH] (Socialist Tradition in the
French Revolution) FIJ47T.

[BeDfEk] (The Danger of Obediene and Other Essays) FI47.
I—NVRFLIIH 7T VRERETHMMRL, TG TBEEE
bHfedas.

[ERBUE] ~OBEIZBWT, #aBua~OlffrEI o h, h
B~V v ZADIELEICHEREDS.

[BiE22 A] (An Introduction to Politics) FI4T. Zhid—fkDOH&E
D7 DIZHRHFRICHEINTFES R EDTH 5.

The Decline of Parliamentary Government (Discussed by H.J. Laski
and Dr.J. Redlich) . FI47.

International Affairs (253 Communism as A World Force. % 3§3%.
Political Quarterly (273 Some Implications of the Crisis. # 53%.
Political Quarterly {253 Tomlin Report on the Civil Service. % 5§3%.

12

New Statesman & Nation (25 Analysis of the New Parliament. %
7&?%

New Statesman & Nation |Z5# 3 Sedition. % J83.

)y T AEEKET S Wi FEM ] A,
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Z L CHARESR (Civitasmaxima) BENOBEEHRLRETH 5 Ll
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FYAMEFERISH L COMIANLBHN OB E AT 5.

[ & B OWFZE] (Studies in Law and Politics) TI4T.

<27 BV FERENBICHT 2800 & LT [kl &k - 1931 4F &
ZN1 L] (The Crisis and the Constitution : 1931 and After) FI47
[Fad+) XneXHORE] (Nationalism and the Future of
Civilization, — London) T4T. ZoO&ETEEREZZMI™HL, FHD
IR X 2 & Ok, XHOFFEEZBTWS

American Political Science Reviw (273 Present Position of
Representative Democracy. % 53.

New Statesman & Nation (253 Graham Wallas. = 53.

New Statesman & Nation (253 Labor and the Constitution. % J§3%.
Political Quarterly (Z& 3 Lowes Dickinson and Graham Wallas. %5 3%.
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1933.

1934.

1935.

1936.

1.
3.
6. 20
10. 31
10. 11~12
1937. 1.
3.
1938.

1939.

7.12~19

30
10. 4
11. 11
12.

[fatkic o RT3 2] (Democracy in Crisis, — London) TI47.

The Present Position of Representative Democracy. (Where stands
Socialism Today?, — London) TIJ47T.

The Economic Foundations of Peace. (The Intelligent Man's Way to
Prevent War, — London) TFI4T.

New Statesman & Nation (Z5#3C Some Notes on the House of Lords.
(H.]. Laski & J. Crighton) % %%.

7 A ) H OMEEE Current History @ 3 H 512 Marxism at ter Fifty
Years. 53K,

New Statesman & Nation (253 H.W. Nevinson. % 53,
EAZTTilidkT 5. TOWBHRNABIIONWT, 4 F) ATYHEEL,
TERTHIY LIFSNLSEWCE TAEOL L) MERLE. [
UZALSE EAERFEE DHFFITB VT, FAFEGRELEHEL
LW B E 2T, ZEREONY 71) v ¥V Beveridge DM % 9 1T 5.
Political Quarterly |2 7 3 Underlying Assumptions of the National
Government. % 3K,

[ER — =DM & Bl%E] (The State in Theory and Practice) TI47.
ZOETIX, N—FTFIVORKIIND/N—F—F - ‘1341"/’7‘5'50)@*5}_
FEFK w2 FCHCE L, BRERROIGT S, EROERK IR

L UOHEDOER IO 2 IMAZ 7=

VT b O TADRITEDEIZLT [Vyz b -y 71285
P& #H] (Law and Justice in Soviet Russia) FI4T.

New Statesman & Nation (25w 3 Capitalism and War. 2583,

7 A1) B DM Modern Monthly @ 4 A 5125w [Mififie, FAlx~< v
7 AXF# B THAHH] (Why I am a Marxist) ’a’:"‘%

Political Quarterly (2753 Mr.Justice Holmes. % 583%.

Lib. Assen. Rec. 1253 Uses of Public Library. % 3§3%.
FHEOPITER E %2 5.

[3—a vy SHEFEHEDIE] (The Rise of European Liberalism ;
An Essay in Interpretation) TI47.

COFHTIEHE BN LT 17 KD HEo I —a vy SEHEREZ N
WL, FRPARGEHIIIERTERDOA FAFIF—THLIt2int 5.
The Spirit of Co-operation TII47.

Political Quarterly |27 General Election,1935. % 5§3%.

Labour Monthly (Z5#%3 Problems of Labour Policy. % %§3K.

New Statesman & Nation (23 London Diary. % %§3%.

New Statesman & Nation (Z&i3C After Edinburgh. # %3%.

Labour Monthly (253 Labour Party Conference at Edinburgh. #%§3%.
Consumer’s Coop 273 Cooperative Education. % J§3K.

Labour Monthly {Z&3C Unity and the Labour Party. % 3§3%.

[4 ¥ 2A0iEABE] (Parliamentary Government in England) %
FA7. ToOFETIE, 1 F) X0 L BUs & OBLR, Btk e
M EEERCEFEOBUGNMEID, SESERFEFCL-T, BD
THEMCER L 6T 5

Introduction to Contemporary Politics. TI4T.

The Prospects of Democratic Government. TJ47.

New Republic 125 America Revisited. % J&3%.

Liv. Age |25 England,meet Americal. % 383%.

Nation {2753 British Labour's War Aims. % 53%.

New Republic {273 War Aims of British Labour. % %3.

Nation (Z&3 On Britain's Left and Right. % %3%.

Harper (253 Duty of the Intellectual Now. % F§3%.
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1942. &
12.

1943.

1944.

1945.
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12
15
22
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27
24
18
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12
17
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[bhvbiuiZhdr s & Z~47< 2] (Where do we go from here ?

— The Viking Press) TI47.

[fit7-5 2 &L ofEki] (The Danger of being a Gentleman and other

Essays) TI47.

[RXET 5 - KRB E DO A&EB -] (I believe — The Personal

Philosophies of Twenty-Three Eminent Men and Women of Our

Time) FI4T.

[7 *1) #H OKK##HEM] (The American Presidency) HI47.
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Current History (Z&i3C Qualifications for the Presidency. % 3§3%.
Nation 2743 British Labour excepts. & %3%.

Harper 1253 Conventions and the Presidency. = 5§3.

Nation 23 Henry Adams ; An Unpublished Letter. % 3§%.
New Republic (2% Letter to MacLeish. % 58%.

Nation {233 London ; Democracy in Action. % 38%%.

Nation (27X British Communists help Hitler. # 3§%%.

Nation (2743 Revolution by Consent. % %35.

Harper (253 British Democracy and Mr.Kennedy. % 3§3%.

New Republic 25w 3¢ Epitaph on a System. & J§3%.

Fornightly ~uma)'C King's Secretary. & 383%.

[ A D E%E] (Reflections on the Revolution of Our Times —
Allen & Unwin) ZT4T. S OFIZBWT, —EmICBLHR o 41
T 5HeME T PR, RBEOMRORELEEL 52 5.

=Nz 28] (Marx and Today) FI4T.

—a2—3—=7 + ¥4 A XI5 Who are the real Rulers of Britain?.
TR

J—F—X - ¥4V X MIFX Lincoln as American. & J§3K.
Nation (Z#%3C Platform for the Left. % 3§3%.

Saturday Review of Literature (Z##3 Temples of the Spirit. % &3,
Nation |Z#%3 Russia and Labour Unity. % %3%.

Nation {273 Winston Churchill in War and Peace. % %§3%.

(1240 - PP%: - e (Faith,Reason and Civilization — Allen & Unwin)
AT

Nation (2753 American Myth and the Peace. % 3§3.

Nation {Z&3C London on D-day. = 5§ 3.
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1945. 5. 1 | Liberty Journal IZ# 3 Liberty in the postwar World. & J§3%.
6. 17 | =2—39—7% « ¥ £ 5 X2 Tomorrow's World ; is it going Left? 1945. 6. EIRFEE AL
Z 3. 7.%/7AEE
8. 4 | Nation 253 Great Britain goes Socialist. % 5&3%. 8. ~1951 7hJ—
8 5| =a2—3—2% ¥4 AXIZEHL Labour Viewpoint. & 5 3. 518 7 N
8 26| =a2—3F—72 %4 L XIZFEX It's Socialism,not Communism. % 3.
9. 22 | Collier's (25w 3L Socialism, British Brand. % %§3.
10. 6 | Nation (25X Diplomats in Conference. % 3§3.
12. Fortnightly 1273 French Election. % %3%.
15 | Nation {273 Plan or Perish. % 3§3%.
1946. FEROBEMEHELTY Yo b -0 YT EIGML, A¥ - VSR 1946. 3. Fx¥—F LD
R3 5. R B E)
(% #Pk] (The Secret Battalion) FIf7. Zd/Xr 7L v MZBW»
TA ¥ 2R L OF— DR %2 K.
4. 13 | Nation 253 If Roosevelt had lived. % %K.
6. 15 | Nation 253 Informatlon Please, Mr.Mo-lotov. % 3§3%.
10. 7 | New Republic &3 On getting through to the Russians. & %§3%.
14 | New Republic 25w My Impression of Stalin. % %3%.
21 | New Republic (253 Civil Liberties in the Soviet Union. & 5§3%.
10. 28 | New Republic IZ5#3 What Democracy means in Russia. = 78%.
11. 4 | New Republic (273 Truman V. Attlee on Palestine. = 73.
11.16~30 | Nation (253 American Political Scene. = F3.
12. 21 | Nation (235 Students and Politics. % J83%.
1947. 3. 1 | Nation {Ziw3C Why does Russia act that way? = J&3%.
8. 4 | New Republic {Z5w3 Socialist Europe vs.U.S. Capitalism. & 38 3%. 1947. 8. A4 ¥ Nl
9. 6 | New Statesman & Nation (Z5#X Mote and the Beam IR,
10. Foreign Affairs (Z5# 3 Crisis in our Civilization. I25§3.
4 | Nation (273 Power Politics spells War. ’i’%%
27 | New Republic (273 Socialist Looks at the Cold War. # 53,
11. 22 | Nation {25 Is Europe done for? %583,
29 | New Statesman & Nation (273 Cuckoocry. % 5 3K.
12, 2| UN. Bul IZ# X Right of Man. % 5.
13 | Nation (&3 America,1947. & 535,
1948. [7AUHRFEFHK] (The American Democracy — Allen & Unwin,
London) FI4T. ZHUILIEIIHBTX) ANOELEEEEDEIZLE
T AV RFE LB VIRELDOTHY, N T VD [TA)ID
BRI 3:2%] (Dela Democratie en Amerique) , 74 AD [ 7 A1) A3LH
[E] (The American Commonwealth) ZdlESNTVS
Road to Recovery TI47.
[T ES~OREENFEH] (Communist Manifesto, Socialist
Landmark) FIF. ZOFIZBWTIEH 100 ERT O PR DRI % b~
HFED #E HLH.
1. 10 | Nation {233 Getting on with Russia. % %63,
2. 15| =a—9—7%7 - ¥ £ & X\Z&L Ever sincerely yours, O.W. Holmes ;
one of the greatest of Letter Writters. % 3§3%. 1948. 3. PHI —1u vy X
11. 27 | Nation {Z#i3 Let’s start over. & 53, FEREA S
12. 20 | New Republic (Z&3 Truman's Task in Europe. = 383%. 11, =— V%
1949. VRZ— - bV VHEHIDOBEBETT A D OFEKRFEAND 5 H R OEE e

AR L7, 9 AF KM TREOaEIZE L TOPELZIT 5.
[BAH A2 B 5 9% 4] (Trade Union in the New Society) FI47.
ZOEIZBWT, 7 A A SEESE AR EFARFITH & ok
W k).
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1949. 2. 19 | Nation IZiw3 Mr. Smythe goes to London. & J§3%.
4. 25 | Life IZ&%3C Right to hear. = %§3%. 1949. 4. NATO #ED
7. 2 | Nation IZF#3 America, good and bad. % 5§3%.
1950. RUF LAY RFICBOCERICHT #2742,
N DB DENTHRE E 2 5.
2. ST SEEBOME T O¥RIA L 2 [0l H OREZD T b, W%k B L THE
WDIZOIHHEZTRD .
11 | New Statesman & Nation (25 From Marshall to MacMahon. % 5§
%,
25 | Nation |2 First fiffy Years. # 53%.
3. 14 | EoB R cHEd:. (56 %)
4. T—VF-RTA4 X Vik4 52l 8 3 RREIIA#» 2 58E (BB
O 2 AHIFZ LA
1951. [ - B - 2% B#l] (Reflections on the Constitution, the 1951. 11~1955 #5 2 &k
Cabinet, the Civil Service) FIfT. F k- MK - 2% Bl O BIR % BEHY, F v —FILVHNHE
HEMITELE.
1952. [z #2372 BIf] (The Dilemma of Our Times — Prepared for
Press, by R.T. Clark,1952)
1953. [F—2 X 5 AFERME] (ed by Mark Dewolfe Howe, Holmes —

Laski, Letters,1916-1935)
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