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A Study on Physical Fitness and Athletic Capabilities based on the Same Age(1Il)

Daisuke MIHARA

This study was to examine physical fitness and athletic capabilities based on the same age. This study used the
data of the Ministry of Education, Culture, Sports, Science & Technology from 1964 to 2015. The results of this
study, a data of each exercise in each age except for the girl’s long-distance running, has gradually decreased from

around 1990.
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English Study Motivation Cultivated by Exchange Programs

Akira OKADA

The purpose of this paper is to report various exchange programs which have been held in this college for

the past several years and student’s motivation for English through the programs. In addition, I will give some of my
own views about what our students have to do before short-stay international students visit us or our students go

abroad for English study program.

KEYWORDS : English study, study motivation, exchange programs, study abroad
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A Report on the Score Differences according to the 3 Total-score Groups of TOEIC-IP

Tests between the Average Scores of the Listening Test and those of the Reading Test

Kanako ARISAKA

In this paper I first divide the group of total scores of TOEIC-IP tests that students at Oyama Kosen gained from
2011 to 2014 into three, that is, high score group, middle score group, and low score group. Then, in each score group I
calculate a score difference between the average score of the Listening Test and that of the Reading Test. It is found that
the score difference of the middle score group is always larger than those of the other two groups, which I claim
suggests that students who are thought to belong to the middle score class show more and faster improvement in their
listening skills than in their reading skills.

KEYWORDS : TOEIC, institutional program (IP) , Listening Test, Reading Test, average scores, score

difference
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Developing Fundamental Competencies
For Active Learning Skill through Homeroom Activities

— The First Step of MAST —

Takeo SEKINE, Kayoko MORISHITA, and Hitoshi TANAKA

This study aims to discuss the significance of establishing students’ basic skills for Active Learning
through homeroom activities, because the activities incorporate holistic aspect of non-curricular education. To
enhance students’ autonomy, we formulated an approach that would facilitate the competencies through
homeroom activities. We called our strategy MAST, which stands for “Method for Active-learning Skill
Training.” This study employs three approaches: (1) analysis of self-assessment on Fundamental
Competencies for Working Persons, (2) individual supports and understandings recorded in a datebook, (3)
improvement of homeroom activities to enhance students’ interpersonal skills. MAST does not promise
immediate results in reinforcing teaching methods in particular subjects. It aims to help gradually promote
students’ intrinsic motivation to be independent learners. Consequently, our capital suggestion is to revitalize
lectures aimed at Active Learning.

KEYWORDS : Active Learning, Fundamental Competencies for Working Persons, generic skill,
Team Work, Homeroom Activities, cooperation, plan—-do-check-action cycle
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Study on Burr Generated in Drilling of SMC Composites

— Effect of Number of Material Sheets in Compression Molding—

Koichi TANAKA, Satoru IZAWA and Sankei HORI

This paper considered about the burr that occurs with drilling of SMC products. SMC products are produced by
compressing a material sheet using metal molds (heat it to 145°C). In the material sheet, the glass fiber (about 25
mm in length) and the unsaturated polyester that contained the filler material and the curing starting material
(thermosetting type) were put between the polyester films. However, burr generated when SMC product is drilled in
the production process often becomes a problem. This paper paid attention between the amount of the burr
generation and the number of piled SMC material sheet. The number of piled SMC sheet is one of the conditions in

compression molding. As the result, the relation between the amount of the burr generation and the number of piled
SMC material sheet was shown experimentally.

KEYWORDS : SMC composite, burr, drilling, cutting condition, visualization
L&, RUAN SMC 2Bl 5 & 2NN

AL, IR T SED ZEnZ0, 1o T,
SMC #§hoD/ Y FEA ORI b T B B L EE

1. [ZL&IZ

SMC #zaRWiL & 1X, RV AT 17 4
VAN TR, B EBRAAR BuE k) SAE
WERBARIARY = AT )V & T A (B ESK
25. 4mm) ZAPESEFM— MW, BT
*tO&M (K 145°CITIEY  CIEHE « Bl Sz
HOEWD, FO%, SMCHEELIZZwINTE L
TANV MERAO RGBT T TOIND S, 2D

Thbd, ZORO/NYIFEZONTIL, HHRE
R o> DH D3, /U DOIEAEITHRT B3R
B A RIESN TV DAL, AT
X, TERERRIEREOSRIEO—ECdh 5 SMC F#Efv
— hOERBENER L, N OREREEZTHD
Z & THEEDBRE SN LIZDO TR T 5,

*1 Hk T7F}  (Dept. of Mechanical Engineering), E-mail: ktanaka@oyama-ct.ac.jp

*) FEM T#F}  (Dept. of Mechanical Engineering)
3 HE RS (University of Tsukuba)



24 M gf— - OHE

2. SMCHEENIZDT

2. 1 SMCZ F#IZDL\T

SMC ¥ DFEkF o — hiZ, K 1173 XK 512 PE
7 4 IV ARBNCABIFNAR U = AT U S 14 T

(UM ST T Al T o 2 DTS

o—WRICEDNT- L DO TH D, AN, 20
—h (BE&H 2.Tmm) ZEEORARICEINT L.
AT CHRGERE LTI L 22 8 SR 5,
ZD L X SMC Moy, EmORIRIZED
Hip0 | BRI A R L, 2 OFRENKRE TRIE
DR UE LA SIS, X2 13 0—1f]

ELTRAVHOKNYE (Sxvs 7)) ZmRLiz,

F70, & 1121E SMC FH O OBl 2R~ LTz,

SMCao—Jj-
\
_ <€
EBlod
;E_ig;: IRTILEAE
g = B IR
Hhe .
:|>E/€'7>F FETAH
PEZAIL L CBiEA
il

1 SMC#EM>— o T
RV S EED

X2 SMCHTZ Fv =Bl (BpArE)

R1  SMCHEMORERL

Item wt (%)
1" Glass Fibers 28.0
Calcium Carbonaite Filler 43.5
Resin 24.9
Low shrink Additive 12
Others 2.4

e =

2. 2 SMCHIENYDEEBRIZDONT

SMC #MIZIR BT, EEMEIO RS ITRED /N
FEZOWTEZD, £9. FULTSMC #%E
RbITT5HE, ROBIBUNAT T AR & Do
UDNRAET A LBENEENDH D, DL EN
URAEOFET, K3ITRT LI R LTRD
EEOYIISEDE D] T A= SMC A Dk
TESAE IS USSR DB % RIE L, £ D
FERLL UCRAET D, 72, RUIVHICOBEFEN
HITTHZ LICKVOINRME T L, N Y 23%84E
THHEDRD 5,

AWFFEE B, RIOWET R U Lo JEIEA:
ENY OIARDECEIHT ), & L COHIERL &N
U BAEDBHRIZ OV TRRET LIS V9 LT& 72,

AEIOEETIE, SMC F#E# &8 CHEMRIE
T5 L ED 1 ODORMTH DFEM OEIKIIZIR
E L, AT AMMEOTEED & /XU O3 A B4 B S
WELR LT,

KU iz X 5SMCH
DR &R

v
XY B DR

|,__— Drill
- SMC

Burr

UIHI &Iz kDR E RUILDOYINKIET
SMCEM DT &4

IC&B5E

3 NUDOREFRNZHOWNT

3. EERAEITOVT

3. 1 SMC TR FE—RDEFEMHIZDNT

— AT, SMC H## & BRINICRRE T 2556
RISLOFLIRIC X 0 [ERfRFD SMC A i@



SMCHMRBTEFD/NY FEAITET D098 — EMiRRIGIE O #M > — MBI D E —

725728, TENS SO ERTI Il AR £ < T
LI EDTRBMEL 725, 22 C, Alald SMC
DT A ME—RAZRYETDIZHZD, SMC T A
e —ZADH B3 SHEZEE L, Bk s
IALSVEIE Lz, }4lL, TDL Eolk1a2%E
L7=b DT, SMC Fhf 28TMNIZERE L, NEL
L7235 210X 210mm, JE X Tmm D7 A [ B —
AT LTz, 723, D & 2 D&ETH S SMC
FMORE S L ERKSER 2ITR LT,

|LT$¥EEJ%%|

T

(a) &M (2.7mm)EHHERD

[E£45(765N/cm?)

J

(b) &R ZMF - EHEL TR

K4 SMCT A kB —ZORYWESE

T2 SMCHEMOEIMELE K& X

Size of SMC sheet(mm) | Number of sheet
190 X190 4
155 X155 6
135 X135 8
120 X120 10
110 X110 12
3. 2 RBITAEBIUNIYREDEEIL

AT DOFERIL, 210X 210mm DT A b E—A
Z. NCHt7Z 7 A AEDOT—7 L FICHEE LT,
¢ 1 2mmOEEE RV LT 4 SEDORD T %
1To77s ZDt%., BOBMNIRAE LT N 22 ThR
EL, TOEENOARUREBORNEERLL
7oo Flz, NUEEBRET D & EHIBRANI T 7 Ak

DOFIWI (7T v LESR AL, FEEE
T3z itk d, £2T, % SMC EHoEn
K = Lo ZErE L, BREMOFREIIAET
L7 77 BHEEE OR) TRtk LT,

3. 3 £EEFED SMC >— rREIZEITS
TREPRAEDRIR{E

N DRI, SMC >— b &8RN TR
BIET % & &, EOFENIRAE &0 5 OBHRD &
HHLDEEZHND, I T, MEMEIHET S
— MZHEE, SMC Al 2K BTkt~ 7
TEYF 1 5mmOEMED B A##ix . BIEHEHCE
7% SMC > — hOZ & JE E R OFiEhiREE
AT Z s L,

4. RBERLLUVUESE

X 51%, SMC > — hOEIRSE A KICBIT
NURARRE R LTZHDOTHD, N ORAEE
Hi@iEd 5L, v — hOERKENEL b L
AN DEENTDMFAEL, 23 OFA BRI
Wi 2B Z L DIMEL E BT X 7, E T
SMC M OEERD/NY 1, AT A TRy
THRE A 2 L BRERHZ BB R 215 (R
XTCIERT T w7 EERT D) DT DEAEDHD L,
fil 2 FERE CREFUCEI D O (BIE ERY &
Bbonsg) b0, o— hOERRED DR
I TIERTEE DR BENL D ThHoTz,

€ 2 % P & B P

9> 0 H» % &2 2 &

€ 2 ¢ €€ % I &

$ € &6 ® 2 0 5 ,,
® ® 6 = & 3 O

e 2 & 2 > Z ¥

2 €6 % b e v
5 NUDRANRN (FEIME 4K

X 61%, — FOERBENKT 23 FAE
OEURZE R LIZHDOTH D, ARIOFERTIE,
SMC 7 % h =R 4 8fHDREHITF, K% D
BRI L 34 (4 8 X 3) DN ZFREL,
ZTOEEEB TR CHE LT, FRN»L5035
X2z, VORI IYINHBLENDE DD, —

25



M b — - GHE

N DOEIMEDNZ L I HIZ LT T, N D%

EIME T 5 Z &0V,
1.2
& 0.8 I
s = T
§&4 —
=
0.0 | | | | |

4 6 8 10 12
Number of SMC sheets

6 SNMC =M DOE S LN DES

4 sheets 12 sheets

K7 NUBREZROM EK@OT T

X 71%, FEMOERREEZE 2 Lz SMC
TARNE—ATRBITHENY ZFrEL, SMC %+
HICREERI SR L, 77 v 7 OREZ R LTZ
BITH D, FKPEIND LT, N ORAR
MENT &1L, T T AED SMC HNERIZ H A
DIANTWDTZD, ZDORRFEITKE 72 1B L
720 NUBRESRREEEMNTD (7T v o &R
FB) RIS,

Wiz, K8 ITAFIRMEIHET D 2 — N OFRENMK
&L LB TH D, SMC I — b 14
HIZIX 1 5mmElg CHOOEEO R 24, 2
W EHOREIIRE~ Y v 7 THINTEIE LTz, [F
X3 5557035 Z 1%, SMC A OEE IR DIE
2k SREHROFRENCENET, BN E
WEFOEBEO HITFREZEOWE 9 Th D,

£/, WE SN SMC MEmIIRO~Y v 7
NRZDZ EIE. F o — OB FRE DL
DT, BESHRICHER LzZ Lic
%o ABIOFEERTIE, FM—FEK1 0OFDE
5 &, REOESED AN SMC OFKHE CTHIZET
ENCQAY-

- =37

(c) 8

K8 SMC FEM DTSN rI 1AL

Z 2T, v— MOEIBEOEINIAED S U F
EROIKTIZOWTELET S, SMC v— M,
H T AHEE AR CTEe AT R A T & 7
S>TWD, - T, BEIRBEROZEHMFRIE Tl
SMC > — hOBEIENS L, £/2, — FNE
DHERIFRE AR UH SN ER b 72, 4
T ARHEDEE - s, SMC RmEIZiTy
T ARBHEDV DI Tpo Ttz ) OIS
DOFBERENT-H O LHEETE D,

5. HnHYIC

AFFEIE, SMC 8L OBIESRMCTh D F#p
— hOERKEEELSE, RULTRDIT Lz
L&D FER L OBMRAFH~, SMC M
DIT T AFBHED 57 BCIRRE & DRIR AT~

FORER. &M D SMC #k1>— R OE
I L < 72D L, MBIOE I HIOFEINK
T EMEES N, REUTEEO T T AHED D
72 IR BTN OFER L DR N BRE
T5 L XIHAETD RIAVREB-DOY 7 v 7 10
722D T EW T,



SMCHINHTEED N FEAEIZBI T BF5%

SERIOWEIL, HEAMEIO—HTH S SMC #
ZREt LT, NURBEDA =N, K3 T
R LD TG AE 5., 6o, BEME
DFE2 A O IR LTl 2SO
R ETH D,

it

AWFZETIE, SMC FEM DT A R E—ZAEIBIZEBNT
KR NI AT w7 OO E1T N, TR,
DEVEEOEEFRLUET,

SE

1 Hpar—, ghe 15 2O, PIEH  SMCH D
RBITFICBET 298 (20 2) /NUFEERIEE,
Vol. 27, pp.49-55 (1995)

2) OHENE, Wir—, 2 e, SEIEH  SMCH DR
BHIFIZBET 2858 (LA & Y BT DN T O
71, 40th FRP CON-EX" 97 FE% H4E, pp. 31-33 (1997)

3) Hfh—, OhE & B, CPIIEW  NURE
WCRIETRIERA D2, BIENT, June, 6, 7,
pp. 227-228 (2000)

4) SRKEE, HYhar—, pghE fE, OB, BB
SMC M DORBIFIZEIT D08 (20 2), HIEL
June, 6-7, pp.207-208 (2002)

5) HafF—, HE 1, EIEH : SMCHORSITIC
B3B8, 77 AF > 7 SIEINT 2 seikei-kakou,
Vol.17No.5 (2005)

(ZHEHH 20164 9H29H]

— JERERIER D #M 2 — M DB —

27



28



AN TS v 2 P S R R S A
% 49 H5(2016) 29— 32
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Evaluation of Young's Modulus in Mechanical Material using an AE-Sensor

Satoru IZAWA

The bending test is a method for measuring Young's modulus for a mechanical material. However,
disadvantages of the bending test are that it is a major undertaking requiring an elaborate test device, and that it
requires complicated calculations to determine Young's modulus. In this study, we use the AE-sensors used in the
AE measurement, measures the speed of the longitudinal elastic stress wave to calculate the Young's modulus. Using
an AE-sensor allows simple measurements of Young's modulus in any location. Since the size of specimens and the
type of material they are composed of need not be specified, this method is suitable for field measurements.
However, it is difficult to eliminate subtle sources of error that affect elastic waves in specimens, such as the sensor

weight.

KEYWORDS : Young' s Modulus, AE-Sensor Young's Modulus, Mechanical Material
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Fig.1 Schematic of Bend test.
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Tablel Specification table of the AE sensor.

) Measure
Sensor Size Resonant
ment
name (mm) frequency
range
AE-901S @12x40 140kHz 500kHz
R6S @19%x22 55kHz 100kHz
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AR T OWTIETZIR & JURE L7286 A Table2 |7
ﬁ—o

Table2 Specification table of the specimen.

. Cross-sectional Density
Material ;
shape(mm) (kg/m
Steel 6%32 7861
Acrylic 10x10 1184
Al 5%25 2686
TPC 080 8912
Free-cutting
080 8450
brass
Naval brass ®80 8393
Nickel silver @60 8761
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Fig.3 Example of the elastic stress wave detected in
AE-Sensor.
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Table3 Experimental results by AE-Sensor.

Length of E Standard
Material specimen deviation
(GPa)
(mm) (GPa)
204.2 4.27(2.09%)
Steel 400.1 -
210.8 Bending test
) 100.20 321 0.128(3.97%)
Acrylic
79.38 2.99 0.563(18.9%)
149.56 66.3 0.154(0.232%)
Al 100.75 65.8 0.311(0.472%)
49.30 64.2 0.190(0.296%)
TPC 302.0 120.6 | 0.219(0.182%)
Free-cutting
301.4 91.5 0.235(0.257%)
brass
Naval
301.1 100.8 | 0.263(0.260%)
brass
Nickel
. 301.2 136.0 | 0.991(0.729%)
silver
Aluminum -
1oms
Acrylic

Fig.4 Waveform examples of the Aluminum and.
Acrylic
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Study on the Model Aircraft using Ground Effect
— Effect of Camber of Airfoil on the Flight Characteristics —

Hisashi MASUBUCHI

To develop high-performance ground effect wing gliders, we focused on the effect of camber of
airfoil and made two model airplanes. One has cambered airfoil and the other has flat-plate airfoil, and
their flying distances were compared when they were launched horizontally on the floor at a same initial
velocity. The experimental result showed that the flat-plate airplane could travel twice longer distance
than cambered one until they stopped completely. Dynamic analysis of sliding airfoil on the floor
suggests that cambered airplane can generate effective lift only within a narrow range of velocity, since
its center of pressure moves widely with the attack angle. In contrast, symmetrical airfoil has fixed
center of pressure. Therefore unless the plane velocity becomes lower than a certain value, the flat-plate
airplane can generate and maintain the lift which holds most of the weight and reduces friction with the
floor. It follows from these arguments that symmetrical airfoil is suited to this type of gliders.

KEYWORDS : Airplane, Ground Effect, Fluid Dynamics, Camber of airfoil
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Structural testing of metallic knee joints for lower extremity orthoses

Yuki NASU

Structural tests of metallic knee joints for lower extremity orthoses was examined based on the JIS T9216
standard. The static bending test and endurance test was performed according to the JIS standard, was
manufactured jig. Experimental results, the static bending test was able to give a load of provisions. Endurance test
loaded with repeated vertical compression force, it was possible to give the load of the provision.

KEYWORDS : metallic knee joints for lower extremity orthoses

bending test , endurance test
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Analyses of Holography Reproduction Mechanism in Phase Modulation

Masakatsu SENDA, Daichi KANAZAWA, Shun MIURA

Intensities of holography reproduced images have freedom for phase components, and each calculated point

on original image can be given any phase value in the computer-generated hologram. The reproduction mechanism

when original images are phase-modulated was computationally analyzed in this work. The high-order sampling

periodicity diffraction occurs faithfully according to the Raman-Nath condition, and this phenomenon does not

depend on with or without phase modulation. So, ghost noise generation can be avoided by similar ways to the case

without phase modulation. The phase periodicity, as well as the amplitude periodicity, plays an effective role as

periodicity for holography diffraction, and phase modulation changes intensities and shapes of reproduced bright

spots. The phase modulation can be a useful method for controlling reproduced images.

KEYWORDS : holography, computer—generated hologram, phase modulation
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Examples of Utilization of Engineering Design Education

in the College of Technology Robot Contest

Akio TANAKA, Sam ann RAHOK and Yasuhiro KATO

The college of technology robot contest has been used as an opportunity for the engineering design education.
Students must create an idea sheet before making a robot. The idea sheet is a document to explain the appearance

and the movement of the robot. It is important that many technical data and robots that were created in the past are
available as reference materials for the students to make the contents of the idea sheet better.

In this paper, we show that the process of creating an idea sheet is one of the most effective techniques in
educating engineering design by giving three examples of the robot that were made in the past.

KEYWORDS : Engineering Design Education, Robot Contest, College of Technology
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About Chaos Time Series predicting

by Two-Dimensional Voronoi Tesselation Method.

Tatsuo WATANABE

The result of chaos time series prediction using Voronoi Tesselation Method of Two Dimensions will be

reported in this paper. It'll be reported that the very good precision can be predicted by the number of a little data.

The number of landing to Japan of a typhoon is predicted as an example of time series of the actual natural world.

t'

s indicated to be also able to predict it by the very good precision by the number of a little data. When

complication on the program can settle Voronoi Tesselation Method, it's a very effective time series prediction

method.
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Performance Evaluation of the 40kW Photovoltaic System in NIT, Oyama College

— Long-term Circumstances and Failure Situation —

Fumihisa KANO

40kW photovoltaic system in NIT, Oyama College generated a total power of 4998MWh from July 1999.
For the reduction of power generation, power conditioners (PCS) and the photovoltaic module was either repair or
replacement during the 16 years. In the management of photovoltaic power generation has been a failure detected
easily in PCS, the failure of the photovoltaic it is difficult to detect only by monitoring the amount of power
generation. By comparing the theoretical power generation amount of power generation of the photovoltaic,
photovoltaic after 7 years in the failure was increased.

KEYWORDS : Photovoltaic, Solar Power Generation, Failure Situation
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Halogenation Reaction of Phenols via Organotin Reagents
Generated by a Palladium Catalyst

Masayuki KAMEYAMA, Misaki NARITA, Michihiro IIJIMA, and Kei NISHII

The organic fluorochemicals have an important position in the field of pharmaceutical products and
pesticides. The synthesis of fluoroarene by the reaction of phenols with electrophilic fluorination reagents in
the presence of palladium complex and stannous chloride (II) was studied. The synthesis of bromoarene by

the similar reaction system was investigated. The reactions of tin intermediates with ethyl Grignard reagent

were examined. The desired haloarenes in these reactions were not observed in GCMS analysis.

KEYWORDS : Organotin Reagents, Palladium Catalyst, Halogenation, Phenols
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Investigation of bread making using S. cerevisiae OPJ-1 isolated from
Omoigawa-zakura as baker’s yeast for regional activation

Ririka KAWAKUBO, Adusa OGINOME, Yuta TESHIMA, Makoto UEDA

The budding yeast, Saccharomyces cerevisiae has been used to make bread and sake. We isolated S.
cerevisiae OPJ-1 from Omoigawa-zakura at 2014; the strain was suitable for sake production. An objective
of this study was application of this strain for breadmaking. We found that a culture method using rice and

koji, sakadane, was effective seed culture for breadmaking by this fermentative yeast.

KEYWORDS : Saccharomyces cerevisiae, Omoigawa—-zakura
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A hesperidin in satuma mandarin stimulates the cell proliferation of
hair follicle cells

[zumi SASANUMA and Tsutomu OHTSUKA

The satsuma mandarin belongs to citrus genus in plant taxonomy. Citrus fruits contain compounds
for health promoting properties. In this study we examined the effect of citrus components on the
proliferation of ES and hair follicle cells, and identified the components involved in the cell proliferation.
In the cell culture based in vitro assay, we found the extracts from satsuma, yuzu, and orange stimulate the
cell proliferations. Especially, the proliferation of hair follicle cell was stimulated by the hesperidin in the

peel of satsuma mandarin.

KEYWORDS: Citrus, Hair Follicle Gell, Flavonoids.
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Analysis of Solid-State Organic Compounds by Powder X-Ray Diffractometry

Taro ATSUMI, Shingo OHKE and Tsuyoshi DEGAWA

Powder X-ray diffraction with laboratory equipment is commonly method for the investigation of inorganic materials as

ceramics and metals. In this paper we report the analysis of organic compounds by the powder X-ray diffraction. The partially oriented

X-ray diffraction patterns are obtained from powder samples of glucose, galactose, glycine and acetylsalicylic acid reagent. On the other

hand, no oriented patterns are obtained from the samples which are hand-ground using an agate motor. All samples are identified by the

ICDD PDF database.

KEYWORDS : Powder X-ray diffraction, Organic compound, Qualitative analysis
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Basic study of coffee grounds availability

— Adsorption ability of hexavalent chromium ion —

Takakuni TANAKA, Akiko TANAKA (SHINOHARA) and Tsuyoshi DEGAWA

Coffee grounds is used for biomass such as solid fuel or the manure, however most residue material is
disposed of as waste. In this paper, we evaluated an ability for metal ion (hexavalent chromium ion) adsorption of
coffee grounds. This ion is emitted by a chromate treated metal product, and it shows cytotoxic substances. As a

result of experiments, the coloration ingredient from coffee grounds makes analysis difficult and grounds needed
bleaching and re-boiling treatment before adsorption test. Decolored grounds adsorbed hexavalent chromium ion
strongly and treated water was able to achieve a discharge standard.

KEYWORDS : coffee ground, adsorption,
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PDCA 51 VL DERE

H [5G, rpEEE?

A Report of PDCA cycle for education of waste liquid utilized for

Safety Date Sheet
Tsuyoshi DEGAWA, Takakuni TANAKA

The students do not understand the treatment method of waste water of the chemical experiments. And
then, they do not understand the treatment method of factory waste liquid, safety of the worker. Therefore we
performed a study session that a student planned drainage processing and carried out with chemical experiment
waste water as factory waste liquid. They have utilized Safety Data Sheet (SDS), made a work process in

consideration of safety measures. And they examined each process using PDCA cycle and tried improvement such

as a safe increase in the drainage processing or the reduction of the cost.

KEYWORDS : waste water of chemical experiments , factory waste liquid, Safety Data Sheet (SDS) |,

PDCA cycle

1. [ZC®HIC

R, SEBR - S A B LA R A
AL, FHEAEDSL MBI TX DB,
i & LT, BrliBiR-Cli S HIG O5F—fiT
BOTEWVEHEZ 32 T\, BUEDREERT,
BRESAMIIEUE LT-E /S VIIWATH S, £
TRk 2 7 BRI A B % 7 BRI 4 72 AT
HY, PNEFGEET T 2B A RERDE D

BfE TIIINE I R—TE R, LER-T
WAROBATE 2 BT 2 EEICRBW T, BB

BOE L7228 & BEPRREIR 2 2 CHIBEfRI N T& 5
Bt B RKD b s,

ZIVET, HEFHORBIZET 2 OiERE
H ERFRC, FEDMRE L QD8 T8 2 48
DS FERITINT, FAERICBIT 55
B DtV (K 25 AEPESERHFTEER-IN. 5RRE
- 25910030) ZEAL, FAEFERREOFERT
DEEWEDOREEAT 1=, E1-FB 245
U RIS & U TR oA EYE R
EORAY (AL 26 FEELEFIFIERIR RS
5 26910028) 4T\, TERELFOFEYEOMN|
B2l LTI D ORAIEREREROROEN L

*1 $7fl7=  (Technical Office) E-mail: degawa@oyama-ct.ac.jp
*2 WYHE 12#FHDept.of Materials Chemistry and Bioengineering)

99



I - Hef

T OBFRRICE G- L, BREANEE 2D A
DEREHIELTE .

e TR O LI Tl 7 FZBRBER )
PS50, FAITA S OPENT 26 EFERD
R FIEA TR L CUvRU N, E- RO TH%4
PEB 3T DHEK R OB EWE OMEE 5, AL
Ho 2 hNOBREEAST, WUEYWEES DOZZEITONT
ROVBR A 15 DN 72 o Tz

T T, AP LT R & TGO
Pk LT, 2SI L AHEL TR 2
SNEBLOZEOITEEM L. ZO\fEIZE Ny
T, AT D =2 2 |, B2 o2,
BRI ENERICE 2 2 T N TR AR T 5 =
L7 D, F ORI D LT — 2 2 — bk (LA
T, SDS) 551, & E N HDHEWE DRI,
Z DA R A B L CEARR e e TR & 1k
T°5. [RIBEK CHEEEIOMLERSEER 21T\, PDCA H
A 7 NV RAWTE TROERZER - RFd 5 2
L2k, PKEL T DL et #HEe o A
kORI & D IED A3 F)V) & BT
TS OEE T, FARITAEDWEOMHO A |,
VEERE DL, BREARTR EOMRE, 1F
ETRROUEEE 2 U CRIEfse o) B2
IINDZENTED.

A BIOHLY $LAD H L EBRBER & T35 5
PEH SN=HEIRIC AL T, O KALER 2 28]
SNETHZEIZXY, BENBETEROEr

v a AR OEINEEE OFRITHFETH Y,

ST E R OB, BRI L OBHR
b, PDCA A 7 71 JA T REAUHE ) OB e
D, BEESUTIOTEREAR 2 S8R AN,
Befisds L OME 21T 2 2 MM B A BIET
DTH5.

2. EHERNE

IR 1320144510 H 2> 52015451 H (Z8[A)I12 4
720 To 7z, ARIORAE, bF 155 N E
X, W L O JGS 218 U =Pk AL
HITROERTHLHY, KUFHAH LT 5HT
FEABIW125T, FFE=SICEUR S -9
B TR EAL DIBRS SN LTz, iRl
Mg E e RIRRTE o X — 2SR L. fi
FRRIF2 N IFHODOT— L TITVY, A RI2MFE ~ 3R]
OEFANIZBWN T, FEOT—<IZHESEFERIC
BOWTETREEREZITY, ZORRI-E

\ZOWCEERTEOINT ATy v a V&7,
ZODOHIGEEREREITH FICL Y, BREAED D
EWSTET T 4 T T == TWTREE AV, HE
KR DRI %47 - 2. BUAFEAI T 1250
WD A Y 2 — VAT

Rl MEAETN—T DA 2—)L

H N
1 10/16 | BEEEZI-E/ D<K Y, PDCAYA 4L,
Cr (VI) HKAIBTIEAEZ 5.
2 10/23 PDCAH1 & JLODFEZE (PLANZRE),
Cr (VI) HKAEDFHER.
3 10/29 PDCAH-A & JLDIEZE (PLANSERE)

4 | 11/13 | BokOMEBEEE%E{TU\CHECKT—42 21585,
5 | 12/11 | CHECKT—% Z#FLVTACTION (&) #1TL VKR
EIDPLANRE & L UDOZEATS.

6 12/18 CHECKT—% ZFLVTACTION (hE) #1TL\K
EIOPLANKE H L UD0ZE1TS.
MY Z AR EBERET L, RROAHERD
5.

7| 1/8 FERETREUEBEERDICOBERRET 5.
HokAUIEsEEs (K8 (0) &Tk).

8 | 1/22 TERS (VOA—FEE) & HOi— &
SEDOARMY OLDOESERSH (W, ICP,
FE-SEM, XPS)

gk (CUT, HEK) I3WE TR 2 474
DTS TN EFEERR IO THE S 72, i
70 L E RO R A AR U TR L
7-.

A7 v A EFPEKERIE R IA < AT
NTWDEETTE OKEMEwis) Y 9 &2 v
7o, ARIEE, AREEDRE < FEOTR WAl 2 v
LEVIREED NS <, D IER IR =l 7 =
AR UTHKRE D Aifs, tEESEE RS 5
HECHD. —RACHRESE OIS & S (D 55T
ERb 5. WA 7 2 LK OSAt: L v 3R
END. TOHFTRITIAL AT T 5 Hifiet
BEICHEEEHR L7, 2N v A EHBEK %,
el CHAEEKE T Y U AEINZ T4l =
NIBITLL, ZO®%T AN EINZ TR a2
LELTUHEA 2D THS.

KR O Y v DO, & OEIEDTE
S K ARFRERESHIFRF CE L U7 =L
NY NEEER L=ty 77 A Ry haH



BET—8 2 — b&aiEH UK UEEHE 1T B 2PDCAY A 7 )L D

WL A2 v AHEK OIS, B3R SDS
HABEIZLUT, (5leE, WIRE, i, Y
BOFEER Y ORM AR SE, TOFTRITIA
AT WD HEffEsEE s 90 2 Y 28R L
7o ZAUIONMZ v AEAYKE, BRMAL CHmE
WKkFT b U 7 L&A TEM7 v ATiET L,
ZO®%RT N EINZ KL v sk LT
THLDOTHD. EEARINL, MERERE,
I, R EEEREREIR LT, THIRaTT
U, B TARERR D FEA) T — Z 2 B5 L=
ZOT—F ERRIEE TRl &, KPR
iz v NEHE, (EERR, 1Hles, WPIKES
DOF%E LT-HEEIZBWOCHIE TR & BIEE A 1ER
72 (PLAN) . IRICEHECHE PR AR EE 21T
o7 (D0). $&TH%, FERPBEMEIZEL TW)D
MR SE7= (CHECK). ZO%IEETOZEm G S
W, EBRO/EEIZBW T HEEIZIN D723 T2,
R, LVEWEEEZRD T, FBROTZDOUE
N F— LN THREEEE L (ACTION), ZDiGE
ZIRATHETROTE LZTTV, 2 [\H Ok
HEBZ o722 FIEK THER) DUGER D
Rt L O U TROFE L2 T 72 Lo
AT —LNTE LD, HfPER L-FE2HC
ZHTT—~&RELT, AREETHERER
BN L DEFRELITV, MR TR A TED
2. F - RS AR CEMRR AL U= AoV T
LaR— M TS S8, DRI THRAHED
FBR & LT T3 aE TiE OKER L)
DY 9 —DDOIFETH D8 (1) Bk ORBHEFE
BraiTo7c. FTEREOTEMN (7o A— MY
i) ORAB LY, b v A— MU HICE
AT DM 7 L% igodfE L FEBR S £ v 2 —I2
D OMTHESE (UV, ICP, FE-SEM, XPS) CHERSSHT
Hi1ol=b . BHBRNZT v r— M L b TC
BT EME L 7=, PDCA A 2 L OREE %X 1
\Z, RSO 21X 2~T IZFE T

PLAN
(TFEDERR)

ACTION
(T B e RS

CHECK
(Rt B O
)

1 PDCAHA 27w

M3 ZEEk

101



102 I - Hef

7 PERFHORMZ v LORE

3. #ER

SINFANIHEAALER TRRIZIST HPDCAY A 7
NERERE LT, TV A I &2mFb LT, 328
AMCERE L7z BRI 6 U, LRI IS 923814 B RS
(\ZEE LRI T2 E IOV, 208 H OB W
THEEZOIL, HOENEZ AL TROUGE
A 0 AT, 2181 H OPDCAY A 7 Va4 T LTz, 3%
2 \THE KB EZE 31T D BAZERRE L PDCAYA 7
JEH, KOREIROF = v 7 HEOMEREEZF 2
\ZRET

R2 HPKRBMEED At S T = v 7 HHA

BiE 1EE®D | 2EEB®D
Fzvy | Fzvo

V) RE | 0.5 =0.05 =0.05
(ma)

Cr (BRE 2.0 1.24 0.238
(m4)

FHRIKD pH 5.8-8.6 1.9 8.3

THIREEIE 0. 1300 0. 0546 0. 8641

g (g)
. . WIEKE =300 248 288.8
X6 JEiEfE¥E L)
VEZERSRS 2 B 2 B 2 B
30 4 0% 204
HkieE 200 200 200

L)




BET—8 2 — b&aiEH UK UEEHE 1T B 2PDCAY A 7 )L D

27 u LAOEEFREL, HudaEEEILERFE
B —NI TR ICP-OES % FHV =,
BRE SV AR L F = v ZHHBIZOVVT, PDCA H
A NERETZEICRD, SEERRRD LRI
ot
7% 2 OEERRENICB W C L BIHOF = v ZIHE T
L 2 FFfE] B0 43 & 700, HEEE LCuz 2 IR 30
437 20 Sy LTz, F Z CFARITSEER & LT
B AR 2ot U 7o R AR L7, (R
IELNED 2\ ZVBVE B AE R 25 e — R &K
BN B EOVEETROUEEE L= & 25,

30 Sy DIFEEREAX D, 1EREIRISGES .

THUONEETHREICEIT D PDCA H1 7 /L AT &

HUGEESE & U CRIEARREE ) Dra) st T2

F-HRIORGE & FhONBRIREZ AT 5720
IR ORIZIZBWNCT v — heE Lz, £
DO—E#EX 8, 9 NUFE3, 41507

(2015 4E 10 H 16 H & TN2016 451 H 8,22 H 4 4
o4 44 [81E)

1. [SDS(HMSDS) | W) EHES
o TWET )
5
4 4
4
1. Mo
~ 3 T3
2
55 2 2. b
VAR
1
0 0
0
A FHEE%
MERDOFE

8 T Ur— MER

£33 T — MER
HM2. GE1T1EBALN) ISDS] IZOWTITHWNDT
DO HERART R,

RET—2—b EROFM. BIREF

R DEEELGE(CODDTEMNN TS

FERR | TH/LOHFKICEENRTHIEEYDHE
[CDOWTEEDHT=H

S ECHINTIZHIKAZE(CDODLTORE
[EHEOHEKIFERICOVDIWLNTEEDHED

&3, [PDCAVA 7)) L) EhEs
HioTWET M
5
4 4
4
~ 3
< 1. F-oT
= 9 w5
< 2. M5
1 v
0 0
0 .
RO

9 T Ur— MR

&4 70— MER
R4, GEM3T 1. FoTnd) ZBAILA) [SDS) 12D
TUTTHWVWNDO TR FEBRRTFEN,

FTE-ET -l EEREVIRT

Plan—Do—Check—Action&HEHTLIK

FEZ® Plan Do Check ActionEBLTHES
ROV LTHEAERTLK

Plan ,Do ,Check ,Action Z#2L)RL TLy>
THEEZEECHESET TLGERE

N ORERE, SINFEADSDSSCPDCAY A 7
BT 2HRES 2R L Cnd, 51, 212
DWTORE T, s, SDSIZOWTE
ST FREDIRCIRREDS  FESRIT, 'REeT —
H— b THEKICE ENDHEDE | 7o Lihihe
THID Z L AHRTZSDSICHOWT BARA 22—
— RN A TS, F25x3, 41220V TolH]
BT, [RERIZPDCAY A 7 DN T E 7= < H
FRONTRUNIRTEDS  E 121E,  TPLAN—DO—CHECK
—ACTION] [FHE—FEAToRHli—sE ] 72 SR
THID Z & DNHSRIZPDCAY A 7 VAR R L
TV, ZhbHELOIRTE X FEOEEAE T
TOFENFGRTHDLZEERLTND. 5%
DOFhRSZ kG LTBS, S DICEElR T 7 — k
FEZITV, B DR EMED DT,

FIRAE T 152, ANDFEFIIMRSIZBNT
AL L EREE L O LN DB TT



104

I 5RE

—< A RO TI0 D OEEIZ L A BRI AT
7o. ROITHHEEE SR, K10ICEARRED DR
FEFT.

&5 GEEUEH L EE

E BE
M 0 LKL SEOHKIMBEIEZIZHLVT PIOA
=51+ BRI H4 0 L ERVEERER o1

TEREREIEESR o=, S5
SEREEOSEEERE L

SRIEHEK D =fiffi
2 O LOER

HEKILESRERODIER, AEHIKDR
iy O LEFEFEEERB D
ERMNTERLA, =iV nLEFE
M 2 EIDEERTHICEEBEBR
BEZERLI. TOREEERT
3.

AN#Y ALAFRER VA
KI5 R 5B ERE

N7 B LIEANEPIREICS K7
EBEEEEZ 5180, EEELUTO
REICLTHE LBTNIER SR
L EROBREELT, @GR
EXRRENWESEERES S.

I OLDIRMIFIREY
ALEFHKOLE

I OLIIHARTESRICFAS
., TN EOITISHIKIZEAES O
LOEFENDIZENZLY. fiy O
LEEBIKONIEEE & 7 DRE
IO REREHET S.

X10 2fERs

- H ZEE

ZOMHE L EFIINMEZ v LK E FCE
W AR T FEOUGEIZ PDCA YA 7 V% FWT O
IRFAAESC, BRSO ERGEES, Nl
0 LD NE~DEES 7 1 50 T AR L,
SINFA OB R4 72 DT> TND 2 &
R LT,

PLEDORER X 02T HIC iR L L o
ET AN, 7 v AP TFEOFHE & FEE:
EWVV) RO TITORVD, FEEICEERRE
BT DA HAROIE RO % 5 Z L 23
Kefo. FTEOFHE - FEEEOWMFRIZISUNT SDS &
Huls& L2 SCEIAE 2 B B OF TITVERA 725087
DOHERA IRV T2, T RRlA BT
BEAKUEEGH®E%Z PDCA YA 7 LV CUET 52 LI
£V, AT, B - BE TR0 mE
NENEREINTWDEY, F7-BR% - il
DB CIIER DO EREN IR a2 1= 2 05
T2 JR8 & BRI RE I DS T D 2 & AR
5 Lk,

2015 FEPEITAT - T BEAIE, SIMAEDG 4 4
Lotz ST, BIZIXHRIZEBWCT EE
BRIZ X AR OEN: LIk, £ 0RENRS
MLTHHZADEIICLRLTNETL,

4. HitE

AT 27 LTS GREE &
15H00234) (ZERR SN CWET. ABFFE /NS
BNOBIR SN D AT < OEZHR A TAE
F L7z BV LET.

SEXHR

D HYIGRGE, s R, INEAOR, SRR, LG, H
HEE PSRRI D BEIREE DR Ix), /N R
JURCELER 47 5 pp. 105-110 (2014)

2)  HYIBRE, E3ERAS, BHH2AE [RoHS/ELV f5 31282
SHEWEHE ORI, DU AR 48 &
pp. 123-128 (2015)

3) EHM T M T2 Thm D RKEREA], HefiaT
wwtkk, pp. 73-77, 138-139 (2011)

4) BEEE ¥ DRKWEEES AN Ry 2 ], HenE
fifl, pp. 28-29(2003)

5)  AEMIEOHENEIER REZBESR T - A%
B 1L DEAT & 158 2000 1), (fl) pEZEBRIEAE Bl 2s,
pp. 212-217 (2008)

(ZHFEAH 20164 9H29H]



NI = N T e
% 49 5(2016) 105—108

A S OARERAY » JEBOSEE

TN EEL

A design of audio amplifier circuit board for experiment of crystal radio

Yasuhiro KATO

This paper reports a design of audio amplifier circuit board for experiment of crystal radio, and evaluates an
effect of the ease of experiments when it used. Typical crystal radio (germanium radio) does not amplify the signal.
Thus, that output sound is faint. Meanwhile, our building has repaired in recent years. However in that time, my
experiment class was too noisy to hear crystal radio. Hence, my students could not experiment smoothly. Therefore,
I designed an audio amplifier circuit board that can add to legacy crystal radio experiment equipment. Then uses the
amplifier, students are able to experiment smoothly even in noisy classroom. Moreover, the amplifier improved
success rate of demodulation in the case of using a natural ore. The successful experiences that listen to the radio
with a natural ore gives a good effect to beginner engineer's learning motivation.

KEYWORDS : Experiment equipment, Audio amplifier, Crystal radio, Op—Amp
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Study of the Thermal Relationship between Buildings and Plants

Tadashi UEKI

When we think of the laboratory as a workplace, the environment should be controlled respectively for the

humans and the devices. In this study, we measure the temperature of various things, for example, the surface

temperature of jigs on material testing machine, and the temperature changes on the surface of plants in the

surrounding environment. Some basic data of temperature and humidity fluctuations, each indoor and outdoor, have

been taken.

KEYWORDS : experiment environment, material testing machine, temperature and humidity,

thermo—hygrometer,
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About on the techniques that used basic mathematics to draw

a regular polygons with simple ruler on large-scale Grid board

Masakazu TAMAKI

We have drawn the special n square shapes(regular o polygons ) by Euclidean geometry methods.But possible n
is restricted as the multiple of power of 2 ;special prime numbers, 3,5,17,257,65337,.. .but they are square-free.
If n tends to large , an accumulation error from methods of Euclid ,also grows big. Like in a problem of drafting,
one draw regular 64" polygon, but that is an unrealistic demand even if it is for the train courteousness and patience
feeling. In case regular n" polygon in an unit circle, we can draw them by diagonal line which join first top z, and
1" z, or one side, accompanied accumulated error specially which of  the needle of compasses. In contrast, we can
get x- coordinate of z, with necessary precision by a trigonometric function directly numerical value, but it becomes
difficult to realize on the coordinated plane. We can improve it by use the method of continued fractions . Finally we
adds roughly explanations for the case of regular 17polygon (heptadecagon ), regular 257" polygon (diacosipenta-
-contaheptagon) drawn by Euclid method ,and the table of primitive root modulo p(prime) .

KEYWORDS : regular polygon , continued—fraction, problems of drafting , primitive root
Rular and compass , Frobeius permutation , heptadecagon
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Transportation and Disturbarbance

—Study on “Kazetachinu” —

Ken’nosuke MOTEGI

The purpose of this paper is to criticize the animation movie "Kazetachinu"(2013) as adaptation of the novel " Kazetachinu " which was written by
Tatsuo HORI in 1938. We will find following two features: firstly,the movie expressed violence by the elite which is included in the source text; and it
criticized those violence by the viewpoint of metafiction..

KEYWORDS : adaptation, Tatsuo HORI, Hayao MIYAZAKI, animation movie, |iterature, technology, ethics
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