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Performance of Transmission Gear with Minimum Quantity Lubrication

Method
Daijiro KONISHI

From an environmental point of view, a MQL (Minimum Quantity Lubrication) method should be adopted to gear

transmission systems. This study aims to find a reliable MQL method and a design method for gears operated under

high-speed driving conditions. The conclusions are as follows. First, the application of centrifugal lubrication method is

able to pull out the full cooling performance of the lubricant. Second, the operation of gears with 30% specific sliding

shows less heat generation than that of gears with 50% specific sliding. Third, combining the centrifugal lubrication

method and the gears with 30% specific sliding is effective for reducing an environmental load of gear transmission

systems.
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Table 1 Specifications of lubricant

Density(at 288 K)  g/m® 0.8667
Flash point K 413
Kinematic viscosity(at 313 K) mm?/s 8.526
Kinematic viscosity(at 373 K) mm?s 2323
Viscosity index, VI 78
Pour Point K 248
Sulfur content  mass % 0.035
Thermal conductivity ~ W/(m * K) 0.131°
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Torquesensor 2

Power circulating gear testing machine

Table 2 Specifications of tested gear pair

ltems Gear pair I Gear pair I

Pinion Gear Pinion Gear

Maximum  specific

sliding on approach -43.73 +3043 -96.68 +49.16

contact %

Maximum  specific

sliding on recess +31.85 -46.73 +50.25 -100.99

contact %

Normal module 4

Helix angle deg. 19

Number of teeth 21 24 [ 21

Tip diameter mm 86.5 98.6 | 87.5 99.5

Face width mm 30

Fig.5

centrifugal lubrication

Photograph of tested gear wheels designed for
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Relationship between normal load

and Maximum Hertzian stress
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Table 3 Surface roughness on tooth flank of test gears

Gear pair I Gear pair IT
Pinion Gear Pinion Gear

0.162 0.194 0.162 0.209

Items

Arithmetic  average
roughness R, um

Before test Root -
001 MEAI SGUATE | 0237 0270 | 0241 0281
roughness R, um
Arilimetic_aerage | o 168 0203 | 0017 0.148
Afier test BINESS _afi

Root mean square

0235 0255 0.165 0210
roughness R, um
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Deformation Analysis of Steel Connector on Timber Frame Structures

Hirohisa SHIOTA and Yoshiki FUJIMORI

The deformation analysis was performed for the box-type steel connector on timber frame structures using the

elastic-plastic finite-element method(FEM). The development of the plastic deformation zone was shown through the
FEM analysis. The results indicated that the load vs. displacement relationship of the connector was markedly influenced

by the base-plate thickness.
thickness was almost the same as the base-plate thickness.

Moreover, for optimum design of this connector, it was important that the side-plate

Key words:  Timber frame structure, Box-type steel connector, Finite-element method
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The Judgments of UK Courts on “The Right of Life” In Armed

Conflict outside its Territory No.2

The Case of Susan Smith

Hajime OTA

The main purpose of this study is to analyze the transition of the judgments of UK courts on its jurisdiction when they
applied the European Convention of Human Rights, the positive obligations under the Right of Life which were argued at
UK courts and a conflict between duty of care and combat immunity which were tried at UK courts too.

Key words: The Right to Life, European Convention of Human Rights, Jurisdiction, Combat Immunity
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Mathematics and Chemistry

Interdisciplinary Joint Research and the Fukui Project I

Shigeru ARIMOTO, Nobuyuki FUKUDA, Kazuaki HIROKI, Tatsuya MURAKAMI
Isao NARUKI, Kyoji SAITO, Shigeru TAKEUCHI, and Masaaki YOKOTANI

The present series of articles (Parts I, II, and III) records essentials of the Mathematics and Chemistry Interdisciplinary

Symposium 2013 Tsuyama, whose main themes were symmetry, periodicity, and repetition. The symposium was held on

April 5th and 6th in Tsuyama city, Okayama, Japan, in conjunction with the Fukui Project and was devoted to the memory

of the late Professor Kenichi Fukui (1981 Nobel Prize) who initiated the project. The present series also provides a

challenging cross-disciplinary problem which is directly related to the Fukui conjecture and to recent carbon nanotube

research. This problem is formulated using mathematical language of unique factorization domain (UFD) and related

notions, which are not well known among chemists despite the importance of these notions in elucidating additivity and

high-speed asymptotic phenomena in molecules having many repeating identical moieties.

Key Words: the Fukui conjecture, Elliptic functions, Unique factorization domain (UFD), Carbon nanotube,

Polyacetylene
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Mathematics and Chemistry

Interdisciplinary Joint Research and the Fukui Project II

Shigeru ARIMOTO, Nobuyuki FUKUDA, Kazuaki HIROKI, Tatsuya MURAKAMI
Isao NARUKI, Kyoji SAITO, Shigeru TAKEUCHI, and Masaaki YOKOTANI

This is the second part of the series of articles that records essentials of the Mathematics and Chemistry

Interdisciplinary Symposium 2013 Tsuyama, whose main themes were symmetry, periodicity, and repetition. The

symposium was held on April 5th and 6th in Tsuyama city, Okayama, Japan, in conjunction with the Fukui Project and was

devoted to the memory of the late Professor Kenichi Fukui (1981 Nobel Prize) who initiated the project. The present series

also provides a challenging cross-disciplinary problem which is directly related to the Fukui conjecture and to recent

carbon nanotube research. This problem is formulated using mathematical language of unique factorization domain (UFD)

and related notions, which are not well known among chemists despite the importance of these notions in elucidating

additivity and high-speed asymptotic phenomena in molecules having many repeating identical moieties.
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Polyacetylene

1. #&

il

fEHTFEOTEIZ TR, BEMEFIC u\tht

imﬁLi%%O%ﬁMﬁ%ﬁmv—&ﬁﬁ®ﬁ

G &rw# b bl (g1l %Wﬂﬁﬂylﬁb&%mxtmD
PG, FPRAHICERE T 2B SRS AR ER

%%O

FEBIIAHBZ OSCHR 1)-5) %2 BB iz,

2. UFDO¥¥ 11

PRAEE R

JFREszAT Rk 2548 A 30 H

13k, 2%, 8% Hylms —FBtE 3% HElm® —Fe
4% TR WE-HEEA Y AT 2 HLE (CeMS)

5% NLAEERE LS - BUFMEESR - BORRER)
6% HEUKE 7Y SRS

Tk ERREE BET - R

31

the Fukui conjecture, Elliptic functions, Unique factorization domain (UFD), Carbon nanotube,
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This is the third part of the series of articles that records essentials of the Mathematics and Chemistry Interdisciplinary

Symposium 2013 Tsuyama, whose main themes were symmetry, periodicity, and repetition. The symposium was held on

April 5th and 6th in Tsuyama city, Okayama, Japan, in conjunction with the Fukui Project and was devoted to the memory

of the late Professor Kenichi Fukui (1981 Nobel Prize) who initiated the project. The present series also provides a

challenging cross-disciplinary problem which is directly related to the Fukui conjecture and to recent carbon nanotube

research. This problem is formulated using mathematical language of unique factorization domain (UFD) and related

notions, which are not well known among chemists despite the importance of these notions in elucidating additivity and

high-speed asymptotic phenomena in molecules having many repeating identical moieties.
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5. AChallenging Cross-disciplinary Problem
Related to the Fukui Conjecture and to the
Chemistry of Carbon Nanotubes

Shigeru Arimoto, Masaaki Yokotani, and Nobuyuki Fukuda

In this section, let Z" and R denote respectively the set of
all positive integers and real numbers. In what follows, we
retain the notation given in the “Nanotube Series, parts I ~ III”
published in the Journal of Mathematical Chemistry'® 7.
The reader is referred to refs. 18)-20) and references therein
for the science and technology of carbon nanotubes.

Definitions I.

Leta,b e Rwitha<bandletl=[a, b].

A real-valued function on a subset S < R is called real
analytic on S if it is the restriction to S of a function which is
real analytic on some open set O © S.

C(I): the ring (UFD) of all real analytic functions defined
onl.

C“D[A]: the polynomial ring (UFD) over C*(l) in the
indeterminate A.

C(l): the ring of all real-valued continuous functions
defined on I.

C(D[A]: the polynomial ring over C(1) in the indeterminate
A

R[4]: the polynomial ring (UFD) over R in the
indeterminate A.

For each @ € |, let Evy : C()[1] — R[A] be the ring
homomorphism defined by
Evg (C()/,Ln + ClﬂrH +..+¢Cp)

= C( A"+ (DA + ...+ ci(O). (M

Now we are ready to state our

Problem 1. Is it possible to prove the following proposition
via the Weierstrass Preparation Theorem or other methods?

Proposition 1. Let £ be a fixed positive real number. Let | =
[- &, I+&]. Let p € CD[A] be a monic polynomial of
degree q € Z' given by

p=A+c At + .. +c, Q)
Suppose that for any & e 1, the polynomial
Evy(p) ="+ (AT + ...+ c(6) 3

over the field R has q real roots. Define the mapping f: | —
R[A] by
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f(6)=Evy(p), “4)
and let r; (f(@) denote the jth root of f(6) counted with
multiplicity, arranged in the increasing order, where j e
{1, ..., g}. Let ¢ be a real-analytic function defined on R. Let

N q
3% (g ®
k=1 =l
Then, there exist real numbers a (@), A ) € R such that
Ey=a(@N+Ag) +o(l) (6)
asN — oo.

Note 1. The following proposition, which is easily
established via Taylor’s theorem, is fundamental in
investigating Proposition L.

Proposition 11. Let I = [0, 1]. Let Cl(l) denote the set of all
continuously differentiable functions (C1 functions) defined
onl.Letg e C'(l). ForeachN e Z', let
N k
Ey= 2, g(—j. ™
p N
Then, there exist real numbers «, £ € R such that
E,=aN+pg+o(1) ®)
asN — oo.

The above Proposition II, which is easy to prove and has
a link to the Fukui conjecture and to the chemistry of carbon
nanotubes, has been used for educational purposes in
Tsuyama National College of Technology. The details of the
method that enables one to link the education of students to
the frontier of science shall be published elsewhere. We
would like to express sincere thanks to a member of the
Fukui Project, Prof. Peter Zizler, (Mount Royal University,
Canada) who provided the idea of using the above
Proposition II for educational and cross-disciplinary
purposes.
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A Study on the Effects and the Challenges that Mandatory Participation
in School Extracurricular Activities will Bring

Koji YAMAMOTO and Kenji KAMINO

The purpose of this study was to consider the effect and the challenges that mandatory participation in school
extracurricular activities will bring. In addition, second purpose was to examine extracurricular activities and grade

differences. Consequently, the effectiveness of extracurricular activities and the relation between sociality and

extracurricular activities were confirmed. In addition, the participants in extracurricular activities are higher sociality than

the non-participants. And therefore, efforts of this school can be expected to increase the social nature of student.

Key Words: Sociality, Effectiveness of Extracurricular Activities, Mandatory Participation
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Flexible and High Efficient Thermoelectric Water Electrolysis System

Using Hot Spring Water

Shigeru TANABE, Yoshiaki SHIMIZU, and Yusuke TANIGUCHI

The purpose of this study is to develop flexible and high-efficient thermoelectric water electrolysis system using hot

spring water and water of a stream nearby. The system was field tested in 2010 for the first time and several improvements

were adopted to the system and field tests were conducted in 2011 and 2012. The consecutive improvements made it
possible to produce twice as much hydrogen as before. In addition, we established the method which determines the best
connection method of thermoelectric cells under various water temperature combinations.
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Long-term Evaluation of TNCT Independently Blocking of Spam E-mail

Tadashi OKADA™ and Masato YONEZAWA™™

We reported a unique blocking system of spam e-mail using Postfix mail server proguram six years ago. In this

report, a subsequent improvement and an effect of the blocking are reported on a long-term view. We introduce

additional refusal rules not only in delivery servers connected to the Internet but in the intramural last receiving

server in order to improve a blocking efficiency. Although very slight superfluous restriction has occurred, the

mail delivery system by which spam e-mail hardly enters within our campus is realizable without optional software

and/or hardware.

Key Words: Blocking Spam E-mail, Postfix, Long-term Evaluation of Blocking Efficiency
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Construction and Operation of Near-real-time Congestion Information

Providing System in Large-scale Events

Takayuki TERAMOTO " and Ryosuke FUKUTANI™

In recent years, it is very major method that use internet for collecting information. Especially, social network service (SNS) is
growing rapidly. For example, there are Twitter, Facebook, LINE, mixi, and so on. However, SNS is very difficult to understand for

Information illiterate. In this challenge, in order to provide real-time information of "B-1 Grand prix in Tsuyama", our system was

built. This system provides near-real-time information. Information is based on information that was sent by staff. Moreover, user

interface is simple web-page and it is easy to use. In order to get latest information, the web browser is only required. In the day of

event, our system acted role without incident. It seems without problem that operating our system, but exists some issues about

construction. In this report, our system, operation, and consideration were recorded.
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Gemini 2 System and ASCOM Platform

Yuji SASAI

In March 2012, we constructed an astronomical observatory on the rooftop of our school building. This observatory is
equipped with an equatorial mount and a 35cm diameter ACF (Advanced Coma-Free) telescope. The Gemini 2 system of
this equatorial mount can be controlled by the Web browser of a PC on a network. ASCOM (AStronomy Common Object
Model) is an open integrated platform that provides a standard interface for astronomy equipment including mounts, fo-
cusers, and imaging devices in a Microsoft Windows environment. We investigated the control of our astronomical obser-

vatory using the ASCOM platform.
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Observation :
Setup :
Storage Media :
Connectivity :

[ State | Hand Control | Mobile HC | Functions | Objects ]
[ Mount | Site/Time | Modeling ]
[ SD Card | Flash ]
[ Network | Access | Serial Ports | Statistics ]
[ Battery, Ports | Firmware/SRAM | Servos ]
[ Future Manual | Serial Command Set ]
[ PAA Tutorial | HC-FAQ-Quick Start-Web Page Docs ]

Hardware :
Documentation :
Web Based Doc:

These Web pages access a Losmandy New Gemini telescope control system.

Click on the links above to get status information about the system and operate it.
For additional information about Losmandy products, please visit

www.losmandy.com
2012 René Gérlich. Al rights reserved
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@) Advanced Gemini Settings [settings from Gemini]

~-Ci

Jler Setiings
Mount Type: Svnc oeforms Additional Alian: [l
Gemini exoects J2000 co-ordinates: [l

Gemini Calculates Refraction: [l

Westem Safety Limit: 120°00
Eastem Safety Limit: 110°00

Mount Design: [GEM

LED Brightness:
Hand Controller

All Speeds

Set Aam Time [l

(1 Tracking
Tracking Rate: PECis On: Il
RA Tracking [259180 DEC Comet Rate C.
Divisor: Divisor:

~[(]- Speed Settings

Manual Slen Spﬂed _ Centering Speed
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0.2..0. 8}
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r-Custom Mount Settings )

(- External Encoder Settings
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RA Enc. Resolution
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Use Limit Switches: [l

e —_ ]

Resolution (+/-
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Reboot Modeling Parameters..
Gemini I Save Default I l Apply I
Controller ] Send Advanced Settings I Load Profile.. I I Gancel I
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I Save Profile.. I l From I
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