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Development of an Educational Program for Fostering Young Engineers of Manufacturing
in Small and Medium-sized Enterprises

Takaaki OHTAKE, Kojiro SHIBA, Yoshihiro KAWANO, Shinichiro UEMURA,
Yasuyuki SHII, Mitsuhiro MUROYA, Etsuro MATSUMOTO, Syunichi YAMASHITA, Yoshiki
NAKAHARA, Hiroki KIRINO, Koji MURAKAMI and Shigeru ITO

Kagoshima National College of Technology was adopted as one of national colleges of technology to foster
young engineers of small and medium enterprises by Ministry of Economy, Trade and Industry in fiscal 2006 and
2007.

For the purpose of knowledge and technology improvement in the manufacturing, an educational program for
young engineers was developed by a Problem/Project Based Learning method. This was based on a manufacturing
course of the construction of an automatic equipment system which enabled the manufacturing industry and
agriculture, forestry and fishers to cooperate. In this program, the lectures in the related areas and the practical
We
collaborated with Kagoshima Univ., Kagoshima Prefectural Institute of Industrial technology, Co., Ltd. Hayato

training were practiced for young engineers in small and medium enterprises in Kagoshima prefecture.

Techno and member enterprises in The Kinkowan Technopark Club, and so on. The verification was also carried

out.

Keywords : Educational Program, Fostering Young Engineers, Manufacturing, Small and Medium-sized Enterprises
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Practice of Sex Education and Transformation of Consciousness about Sex

Yuichi KITAZONO

The objective of sex education is to help and support young people through their mental, physical and moral
development. At puberty the problems of prevention, as well as sexual behavior, sex consciousness and sexually
transmitted diseases, are getting more and more serious. At our school the 1st students were given intensive lectures
on sex education (2hrs x5=10hrs in the second term ) by a part-time teacher of the medicine department at
Kagoshima University in the school years 2005 and 2006. Before the first lecture, a questionnaire on sexual
consciousness was conducted and the findings helped to plan and consider the class. When all the lectures were
finished, the same questionnaire was conducted again to investigate the changes in their consciousness. It covered
questions about consciousness of sexual equality, male-female role, marriage and sexual intercourse. According to
the questionnaires before and after the class, there were some differences between the sexes. However, considering
there were some insignificant changes, it is necessary to reconsider what to teach.

This paper presents the sex education class carried out in the school years 2005 and 2006 and the changes in the
students’ sex consciousness before and after the class.
sex consciousness, contraception

Keywords : sex education, sexual equality,
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Investigation on Developing Junior High School Students’ Creativity through
Delivery Lectures

Rikio HIKIJI

Shinji ABEMATSU Kiyotaka KAMADA Masatoshi IKEDA

Today, in order to activate Japan’s economy, it is necessary to aim for technological innovation and foster

creative engineers. So,creativity education should be carried out at an earlier stage. However, Kagoshima Prefecture

has so many solitary islands and small-scale schools, which are short of teachers in charge of craft and home

economics and poor in educational equipment. That means there are very few opportunities for school children to

experience craft.

The author et al. tried giving them such opportunities so that they would be interested in craftwork and develop
their creativity. Moreover, plain English was used in the lecture for them to be internationally-minded in the future.

As a result, the teachers came to understand the necessity of creativity education and the students were moved to

make things on their own.

Keywords : Delivery Lectures, Craftwork, Creativity, Solitary Island, Small-scale Schools, English
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it : The screwdriver is turned to the right.
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FIE, F:vise, K : vice
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Wastwater Treatment Using a Rotating Biological Contactor with Cubic Latticed Sustratum

Kiyoshi NISHIDOME, Takatsugu TAKENOUTI, Hitomi SATOH,
Narumol VONGTHANASUNTHORN and Akihiro UEDA

When the permeable substratum was used in RBC, the substrate (BOD) removal rate increased. This was because
the bio-film existed also in the space of the substratum and as the result the effective bio-film increased. In addition,
the permeable substratum was fixed a good deal of the swing and stretch bio-film increasing the substrate removal
because the bulk liquid also fluid vertical to the substratum surface. And then, the fixed protuberance on the
substratum surface was used in RBC. The protuberance was had effect of increasing oxygen supply in the bulk
liquid and within the bio-film. Appling the above advantage for RBC, Sekisui Environment Corporation (Japan)
developed an RBC with the fixed protuberance and permeable substratum.The RBC have been used the many kind
of wastewater treatment. In this paper, the capability of the wastewater treatment, the liquid-solid separation and the
property of the sludge using the RBC were mainly reported. The efficiency of the wastewater treatment by the RBC
to the conventional RBC was about 3 times. When sedimentation tank under the RBC was joined, the efficiency
was higher.

Keywords: RBC with cubic latticed substratum, high efficiency of wastewater treatment, sedimentation tank under
RBC, Designing of RBC, BOD removing to volume of disc unit per day (gBOD/m3/day)
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Nitrification and Organic Oxidation Using Polyethylene Bio-carrier

Kiyoshi NISHIDOME, Hiroki NAKAHARA, Hitomi SATOH,
Narumol VONGTHANASUNTHORN and Akihiro UEDA

The activated sludge process is a most common process for wastewater treatment in Japan. Due to the limitation

of area, it is difficult to improve the removal efficiency of an activated sludge system by increasing the size of the

aeration tank when the influent volumetric flow or loading exceeds the design capacity or when nutrient removal is

required. Addition of porous media with high specific area for microbial attached growth, so-called bio-carrier, in

an aeration tank is considered as a potential alternative to increase the removal efficiency. In this study, the

improvement on nitrification and organic oxidation using polyethylene bio-carrier was examined. Polyethylene

bio-carrier (SOFTRON CUBE) was found to have contribution on nitrification and organic oxidation because of

high microbial growth inside. Without the requirement for return sludge, addition of bio-carrier helps reduce the

size of activated sludge system and improve the removal efficiency.

Keywords: bio-carrier, nitrification, organic oxidation, activated sludge process
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bR E (nitrobactor sp) DEMICZ LY, ToE=7T1
ER L HEBEER, HBEER BT sZ 20
99, EBEE I AR AL BRE O K EZ 3 oL, B
Hox7—R Ry 7E#HE L. KKl —HR 7,
BEAHE—%— (200) ZFEL, BERO TR
% (FERHWN TKLELY) OIEMER2 L &, KiEk
ILBXOARTAK3Mg &V 7 harFka—7 %R
%, BREBB L. V7 bordxa—T0%, B
RFED 0%, 5%, 10% T O L7z, 24 BRI %, B
KEfEilE L, EEKE ILREED, FEADTAK 30mg
LIKIEAK IL | AL, R Z1T 9 Fill and Draw 5%
Az, A TFKREAEIZT A AA TFKDORS 3
3.315, V7 bu X a—T OIRMNEL 3. 4 1T T.
Fio, FEBREEZX 3.2 1TRT.

# 3.3 AOTKHEARL (RE1E) ©

%30 AOFAKER 5% AOTKEL H7-Y)

oy ABTFK(100L H1-4) L7 E=T L 0.191(g)
HLa—2 50(g) REOKFRFMID L 0.60(g)
RE 3(g) BT L 0.073(g)

DB = KEAY™Y L 1(g) BB~ T2 L 0.0615(g)
EAEF )DL 1(g) Y ABRIKFN) I L 0.034(g)
1l S e AP 1(g) IV SEYS 1000(ml)

£3.4 vIrOUFa—TDFME
Bk A 5% R0 10% 370
EABEEZE) 150 300
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3.4 HEBRIGEE'™
[E]5y EBRIC 1T BB SE (FRE) B 1L —RRIc
® (1) THEh5.

dx/dt=k (a=x)n + « - (1)
C FERERE

WP IE IR

s RO R

SRR TE

s ROGSIREL

>

5 o ®

FOGIREL n=1 OFF 1 RIK)&, n=0 OFF 0 RIG & 72
5.
KX (1) D1 REISEOFTIA (2) TRERD.

x=a (1—ekl-t) - (2)
k1 : 1B TORSHEES (hr— 1)
X (1) BDOWMILDOFFFX (3) TRENB.

x=kO0+ t « + «(3)
kO : O WS CORHEES (mg/1 « hr— 1)

L7Ieo T, MEREEEDN LIRS TRSND S
&, BHERERP—ELRY, ORKIETEIND Y
&, FERERE (B) B—ELb.

4 KEBRRRLEE

4.1 ~NFHUHEYE L COD BREEER

WA OBIEZBE L THD 28 BEOREFERRIC
EB~FH U REOELER 4.1 IR T. Fiz, FE
B TR COD IREDOE(ZK 4. 2 [TRT.

COD(mg/1) 2007.7.2

500

400 =
S a0
E
S 200
o

100 |

0 Il Il Il
0 100 200 300 400
EBEERE (5)

M4 1 /INREOCEL (RRIHZE28H)

JILAF(PPM) 2007.7.2

100.00

80.00

60.00
40.00

JILAFE(mg/l)

20.00

0.00
0 100 200 300 400

@R (5)

4.2 CODREMNZEI (RERIEIZE 28 H)

BJ 4. LIRS 2 A~FIRENE, HIEDEWGS, K
JSBRAE B 120 /3 #8EE £ TE 0 RS & 2723 &,
X (3) Trand KOk B E LK R T,
(64-2. 4)mg/1/2hr=31mg/1/hr & 725 . 10%FIMNTIZ,
WL 72 N 2EICHAENICER Y IAEN b D L&
2o, BISREE 1 RKIGThHbDET5 &, X
(2) CTRIISEETE K1 1 2.4/64=1 —e-2KI
£v,0.019(/hr) &72%. X 4.2 12579 COD JEEE I,
EROFEIZED 6T, RISEMH S 360 /7 #%iE%E £
THEORETHD b EEbNS. K (3) TRT
B E HO ARSI, (390-165)mg/1/ 6 hr=
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BmE A

/AN Em

&g OEH

Narumol Vongthanasunthorn EH Bg3A

37.5mg/1/hr L7272, 10%USHNT & PRGN & [FfE
NELND.

Bl 29 A B OEAYZ #ih% 30g (Z#ML, 11
A% (39 H) % OREIGFERIZE D ~F T REDE
b&X 4. 31277, FRERTOAFE D COD =D
PAVZ K 4. 4 1R,

JILAF(PPM) 2007713

350

g 300 —o—F |_|
& 250 ——
. 200
-‘; 150
Q 100 :&éz:
N 50
0 N N N
0 100 200 300 400

#2308 B ]

®4.3 INRENEL (RERIEIEB)

COD(mg/) 2007.7.13

500
400 L\

S
2 300 ‘%‘\\t\. e
o
S 200
© 100
0 . .
0 100 200 300 400
REEE (9)

4.4 CODREDNZEIL (EERIEIZE 3 A)

4. 3R AAFRIES, HERENGE, K
JEBARAD B 90 3% & T4 0 IREUG & 729 &, 3

(3) Toad K iE EERITHEAARERN T,
(235-96)mg/1/1. 5hr=92mg/1/hr L 72%. 10%HRINT
i, B3 29 B OEER L [RIERIZESIN L7zl 23 Sl o
ENICERVIAENT=b D EEZ BN, KekEZE 1k
K Thrb0E35E, X (2) TRISEETE
HK1 1% 50.5/235=1 —e-1.5K1 k¥, 0.16 (1/hr) &
72%. M4 41RT COD IREENE, RN EWGS, 1
BN ESNZMoIcEBIsnizb0 LB 2 5k, CoD
BRI IR A & & HIIK T LTV D, K 10%
WIS TWAEE, MERNSZlscEEIn
BHZ LIS, COD BRFHE IFRERIRE L & HITIKT L,
FOGBREENS 270 0GB E TORMIGTH D H D L JE
s, X (3) TRTRIGEEEZITHME 10% RN
T, (300-45)mg/1/ 3hr==8bmg/1/hr & 72 5.

BlE4 0B ENLH T X ORMEEILL, 59 HH
DIEPETGIEAE D COD [ £ BRGS0 & % UG BRLA 5 43
FRIE% S 125 A% £ T ORISR & 72T L,
33 BE i #500% (280-110) mg/1/2hr =87. 5mg/1/hr &
7eo7-. BIFE 59 A H O D COD FrE 4 KOG HAE 5
IR D 35 0 RE & OIS & 3D & UG E
EXIE (290-190) mg/1/0. 5hr=200mg/1/hr & 72 5. &M
THURAE 2 LLiE U 72 AWERZh =R oo 1) k1% 200/87. 5=2. 29 fi%
L7025 BIEE 60 H H OTEMEIGIERE D COD bR 2 % i B
b6 5 Sy ki e > B 125 kil th & T 0 REUG & A7
T L, KO EOE B % (300-255)mg/1/0. Shr =
90mg/1/hr & 7¢%. Bi#E 60 H B OfEFED COD Brt %
FOGBRAE 5 4y 6@ 7 S 35 43 fkiaté & 0 IREUG & 35
& B FE E $01% (300-160) mg/1/0. 5hr=280mg/1/hr
LB TEMEVGIEAE ISR U7 B B E o B
280/90=3. 11 5725, Bl 59 HH X vHIZ&E 60 A B
OTEVEVGVEAE 2 bhli U= UK 1302 0 @< 72 » T
W5,

4500
4000 \
3500 al

3000 | \\
2500

—— EEIEIEE

2000 \;\\

—=— {B{K1E

1500

MLSS(mg/L)
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BI#E 59 H H OIEMEGIERE o MLSS #1349 3900mg/
1 Thv, BIFE 59 B HOHMAEMD MLSS ¥ E 135
3200mg/ 1 & {HMEGIRAE L~ T00mg/1 D 7a< 7eo
TW5., ZHUTEI L TWAHEEORNIMATE LI-T-
HEZEZOND. 2, BIFE 92 HE2H 102 HAET
WA 2 15 IR IS IR G AGK) BOL $k & BV /KiE KK 50L
AN L, BHbREFE R X OMLSS JREE, e
HIREDOWEEIT-T-.

B4 4.5 12, JEAK50L 5] E#k & KiEK% 50L & 72
EEDMSS IREDOKR B 2L Z "7 . 5 BE LIEMEG
JERE D MLSS JEE 1T/ 500mg/1 FREEIZZE LTV 508,
FRFE D MLSS JEEIXK T L, 9 H&IZIL 50mg/1 AT

Lirot-.

- WEMEERE

5000 —

25000

20000

15000

10000

MAEYTEIRE(me/)

0
S O AN\ W Q &\ b ad % o
Q\i\ Q\'~\ 0\’.\ Q’\\ 0\ Q\‘\, Q’\‘1’ \q, \‘1, N4 Q\‘l’
DI S S S SIS S S S S
=5 B
4.6 EENMEMEE mMg/1)

X 4.6 12, JRE/K50L 5| Xk & /KiEAK%E 50L Il & 72
L X OWHEBRA~OMAEMNBREOKRAZELEZRT. 4

AT BB IR A ML, 10 A#%I21X 22500mg/1
ERI2fE T o T2, e MLSS IREICHE T D &,

22500X0. 1=2250mg/1 & 720, —fRRIEMEBIRT T
L—vard o DMSS EL 725,

Bli#98H B M COD

350

250

[}
o
153

COD(mg/1)
g

123 o
o 15}

o

5(min) 35(min) 65(min) 95(min) 125(min)
Eeselsio]

4.7 BEIZE9% BBE®COD

B 4.7 1%, JRAKS0L 5| =4k X /KiEK% 50L Nz 7=
L EDOREYIREDOFEFFERWIE IS HE) 2T 08
PG IERE D COD i 2 % BOG B AR 5 /3 R 0> & 35 0%
WHEAE 0 RIS ET D &L HEE I

(310-270)mg/1/0. 5hr=80mg/1/hr & 72 5. X 4.7 5
B2 98 H H OF{AHE D COD b2 2 SOGB4 b sy ikis
2D 35 k%A 0 WL & T 5 & ROSIEEERIE

(310-195)mg/1/0. 5hr=230mg/1/hr & 725 . {&VEVG IR
(ZEE U - LR Bh =R o[\ X 230/80=2. 875 fi5 & 72 5.
IO END, RIS DA T IUTIREER T
MERNEBZ LS.

4.2 XEYERIFHILESR
WAEMOBIEZBEL THDH 29 AEOREIFERIC
XD NH-NEBEOELEZK 4.8 1xT. Fiz, [FFEER

TOEFED MLSS DAL %K 4.9 (TR,

[ 4. 8 12789 NH,-N BRZEEEE IS, ROGCHAG 35 /0%
%5 95 SR £ T 0 IR & A7t L, & (3)
TR B E B IR SRR« (60. 480—45. 312)
mg/1/hr=15. 168 mg/1/hr, 5% AN : (64. 704—50. 112)
mg/1/hr = 14. 592 mg/1/hr, 10 % ¥ h0 : (58.994 —
46.272) mg/l/hr=12.672 mg/1/hr & 725. Z DD
POSEHEIZH F 0 2137, BoRBIER I TH
RNWEBZ LS. FT7, X 4.9 1TRT MLSS JREE T
OB 72 MER KRB ®E <, £ 4200mg/1 TH 5.
K% 5%ENN L 748 D MLSS ¥ 1349 3300mg/1,  fHIK
Z 10%WN0 L 748 D MLSS ¥R EE 1359 3570mg/1 & 7e o 7z,
DT ENG, RICBEMBHEL TND EEZD
ns.

50
- A 0
Eo 40 K \ - 5Y%
E - 10%| |
B 30
% 20
=
::E' \\
= 10

0

5 35 65 95 125

RERERE(5)
4.8 NH4-NREE(RERIEIZ 63 BE)
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BmE A

/A Fm
Narumol Vongthanasunthorn

ik vEH
LH BAsA

4000
3500 | —m—————
Ea 3000 [
£ 2500 r -
&g 2000 ‘—‘\/\A
) L
% 1500 — 0%
= 1000 -5y
500 ——10% —
0 Il

5 3 65 95 125
BB

4.9 MLSSREDOZEIL (ERERIEIZEG6RAAR)

X 4. 8 |Z7R9 NH,-N FRZH 1L, FARIRIN & 5%,
L0%ANCIE NH-N BREEE X SIZELED L2, L
2L, X 4.9 |ZRT MLSS L, H/ARMmEEI T
3500mg/1, 5%FNNC 2500 mg/1 , 10%FANT 2000 mg/1
ThD. o, HIENOMAEMIRE X, 5%USHT 10400
mg/1, 10%¥FMT 7800 mg/1 TdH 5. MLSS JAE | #a
T 5L 5%I1% 2900mg/1 (0. 05X 10400+0. 95X 2500) ,
1 0 %% 2580mg/1 (0.1X7800+0.9X2000) &72%.
FRTRMAE O MLSS PR EEAMK < C b i b B AN FIZEH
UThdI T, HENOAEMIZEARIERKRE L H
HBLTWhEBEZHND.

5 ENEHIZICEHITSERH

5.1 KEIH
FOUHHBIGETOY 7 b a2 —7 Ol Ll &R
5. 11%, Y7 har¥a—7AR (o 25%)
BT Cbsb. EIEBATE | FERREO Y 7 ha ¥ a
— 7 DR AL 48000mg/1 TH Y, X 5.21%, &
LTV OMAEMOBMEETE (53 100) THD.

51 Y7 hOvFa—IOHTH

K52 v7brOrvFai—JMNBEMED
5.2 EWMBZTOERGER

FLALPRIG T OERRFE SR (R, ‘MRRERK) X
5.3 127”7, JFUK BOD #2728 450-1700mg/1 TH D, &
PEVGIRIE TR IR LT\ b, A& HE R
L, TO—{HzHEmEEICER L, TAERKEE L
- BRI 7 ha s F o — T RO 25%RM L,
20 B ISR SEEIE 2510 L 72 X oo O A i 4
FRATDOMEKBETH D, NS OERFE A I XV K
TAKFEYE (600mg/1) MSFEEAL T E 72 ho 727z OIERIEE
AR LTRSS, ik SEYE & FE 3 R C & 5 ALk
#300mg/1 (MHroom) oz, HIERNOEAE
Wi BE 13550 40000mg/1 & 72 5.

1800 —o— TR K (R B T

%)
1600 — 155 i $E R AT K
1400 —O=— R 7K (BRI ERAT)
g/ —O B ERATIA R AL IR K
1200 / \
% 1000 /

o | T NS
F ~

N

N
S e

5.3 FWEIFZTOHIEKRIZK S BOD BRE

6 BbHYIc
AW TI, {EMHEGRRISHEICY 7 by X a—7
AR E LTI LIZGE, QBN M BT 50%
et LTofE SR, LN Ofima 7.
O fHERZRICHEERD 10%RNT5 2812k, 15
TeBIEEH 30 BB AR BK 70%0 E3
5.
@ RN, TEPEBTRAK 10, 000mg/1 15T 5.
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@ HARZIEMIGIESOOAE (RS [Tz 52 & T
IEHEVBIR OB 70 5.

@ Wy EGTHOKATEEGE CUBET 28554, IR
ERNTHZ L2k, ﬁ%%®%£~®%%#
INEL 72D, WM OBREHRE HIELS 725,

@ IEMIBREISH D MLSS EEA K FTEw T V7
b o —TNICHE LT EMIC L0 Gk
{LIEFE I LAa .

® IEMEBRMEE K (Y7 hrrFa—T) &
AW 5E, MERMAEEYTHICEYEFS LT
W5,

® FAFEOBRSHEICY 7 b Fa—TEIFML

Tet, AEMRBLIC LB e M S vt
WEIBIEN 72 < TH HIIZIS T2 ALBKR S B
5.

AW OEBRTIE, HEE L TALTAK (BT
Tha—A, BRIFE(LTE=0L) BV 4
%, FEBEIK OISR ORI RIETG IR D 72\ EE i
’iékﬂ@ﬁ%%%ﬁ’#é%ﬁﬁ%é HARIIZ
, VRS E S R RALVERE R A K &2 O LA ) B i
Aéﬁ SEARKS IR TR P B 2 BR AL & C AL A AT
5., FOMHKEZ Y7 harXa—T7F2FNMLE-x
TlL—varyZryJNTHIEEERZSED. &6
W, ME ST, 20X i CTHEBREZIT- TS,
ITT L= a A2 I o TWT, ENLER
FRZZFFED 10%, 15%FSIN S 5. EERIEE ORI
X 6.112, #E%2FR6. LIZENENRT. £2,
{EEGZR ZTIITHDRBREOT VA U ERMEIT /R
0T, EMENSOSHEICERIEEZ AN S.

X 6. 1

REBREE OB

£6.1 T7L—23> ey LBERDOES

I7L—23 3V NEE 26300cm®

BIEME RUAL 1>

BEKRES 10X 10 % 10(mm)

BIRLE 0.99

Bk 96%
SEXH

1) KT 7T 2 AT Dlk—boi— ¢ [l HeE &
http://www. sekisuia. co. jp/environ/product/lotation
/index. html

2) HIEMA— L= KR HTRAE D) [E E LB
APG, BCN

http://www. nisshinbo. co. jp/filed/chemical/apgbcn/i
ndex. htm

3) KB TSR — A= . A4 A —H1K
http://www. suiki. co. jp/products/4d-03. htm

4) UNITIKA 7R —L3—30 1 AW AL (A
http://www. unitika. co. jp/shinki/A
CarbonFibers/carrier. htm

5) BEAKT 7T VAT LR—Lri—  JIKREIRYE :
AN =

http://www. sekisuia. co. jp/environ/product/aq/index
. html

6) [AEHR - fdEE & RO T, 5 22 ®, 1996, ppl08-109
7) BHESE - P15 B ESKABER, 55 2 F, 1999,

pp69-85
8) HWEH IR : AP0 bR SKAERHEA, 45 2 2, 1999,
pp70

9) JKALERBHE HRE

http://www. weblio. jp/category/occupation/mzshr

10) ARF A L EREEE, 1977, ppb2

11) BATAKERS  FARERE LA 523 1997,
ppl47

12) BARTAKEmS : FARRERFE R&, B2 1997,
ppl47-149

13) AAARNE—BRHmAE - TERRAIORER - AKBREE T, 2 4 &,
1994, pp77-78

14) AARTKERS : FTARRBRAE R, 2 =, H4
=, 1997, ppll6-118

15) VEEE I EEE E SR LSRR R, 2007
16) HATKIEWHS TK@%%&L% %2, 1997,
pp246-249

17) &l R KE SRR, 52, 1975, pp32-34
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BERIIK 2 EEt & LTZIRE
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&+ FAT
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s EFT 2R <R

Development of Blended Cement and Hardened Concrete Produced of Bottom Ash
from Incinerator as Main Material

Yuji MAENO, Akio NAGAYAMA, Kazuhisa KANEKO, Keiko OKABE, Megumi MIHARA

The blended cement is made by addition, mixture and pulverization of quicklime, gypsum, the coal ash, cement

and bottom ash as a main raw material. The hardened concrete is produce by curing after this blended cement mixed

water.However, because of initial set time is short, this blended cement should add the retarder. The initial set time

can be extended by adding the retarder, and strength increases, too. However, the strength decreases oppositely

when the retarder is added too much.A similar tendency is shown though concrete manufactured the blended

cement from three kinds of bottom ash.The technique of this research is applicable in various bottom ash.

Keywords : Bottom Ash, Blended Cement, Hardened Concrete, Incinerator, Coal Ash

1 [XC®HIC

R R O 30 AL S E T Z Ak
HEFHEM L, MR 47 £ 2 BIIEF 40 D%
FTHIML. FEPOH NI D —KEFEHOH T
EREREALEE S 7= 813 3,850 5 by (T A i iLE
O T7.4% : EHEREAE) THY, HEEEHIL&E
I, Rk 15 AR LA BAZE 72 MBI 8 2 03, IR E L
T ﬂ%‘ T HDKERG3 ISEFEBERIZ (il sy ST

. EBERACA B & PR B D R B A
Tékﬂmﬁﬁ/f%bﬁﬁﬁwawé.liw&
WHARX, ZID 0T HhENGT 2 BEFEMA 5 DRt
PR %ﬁﬁﬁ ffaoCTWnb. —J7, Ry Bl
iz %m”%wﬁﬁﬁﬁiﬁMwaé L
L, %M“%@m HEE, AL 8 AR LR 9 At
TR LRI TR Y, &EASSOMRIIKA L LT
iR LVRBZ B 5. FRICBIR - T = v 7 STl
KALSI G DWELR DS TE T, WM BEREM D i L k&
WA DIRE LT 5. 2072, BIE, BREEE Tl
TEBR AT S T A HERE FEARTE (CERR 12 FRA00) 120
TR ST RHEE ARG (SRR 15 FERIERE)
EREL, WBEBRASOEERIZED LA TH AR T

T RS TERGEEMER LA TR
T Hiffre=
T EERER

HD.

BIUE, HEEK 2 AR 95 5150, FEphes v
RTakv ALY REORAENRH LS. LrL, Zhb
O FFEITEIRAIR 24T 5 KGR N LB L 720, K&
oA NP E 72D, F0, SRR OSTA IR X
TR UL B2 52 8%, ZhnahiEf %
REZ T BIRK E 2o TS, 2D, BEHIKICE
Ay MR EEREA L TCHEILT 232 Y it T\ 5
LovL, HIZEA Y MEIZTET TR, ®mE, Es
JBOVEHER T E T, EAEBRE RIS S
2T, ARUFSECIIRTLEE & e & 1T 72 - 7o BERIIR I

Ikﬁ%M%MKTFAt%VF%@%L,t%VF
CRMRICIREE AV MokEMZ, =7 U — MEfk
%%%m#é_k%ﬁ&t.:wzyﬁuwhﬁmw

%, EE&EOBEHD, HERBEEEFELUTTHL L L
bicEbL a7 )= LTOMELHFTDHI &N
oMol ZOHIETIHE, KA FTRAEA
VR, a7 U — MEUARIETEX L L) THD.
Z DK D ITAIZEITER T & A BEREK & R LT2IR
AN a7 ) — MELKREREREL, 22
— hMEfbikZ a7 ) — h kB E L CAERIAT
LZEEEHMETD. KGTIHRAEA Y FoRES
1%, BAEE AL OB - MRE, BB (EIEA), =
7 U — MEALROFREREE « BREERBR OV Tl T
5.
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A% th— R B X £F A
EE £F =& H<H

&1 AR

A EEEe s (t/R)
K i e 450
S ifi eI 90
1) B S F 20
x2 BRAKROCEMEE ZFE=LH %)
i &7 Kifi Stfi Mt
Ca0 42 37 38
Si0, 21 27 20
A1,0, 18 17 11
P,0; 5 4 4
Fe,0, 5 4 6
Na,0 — 2 5
cl1 1 1 7
2 B

AL, K, S, Mo AR (WThd
A b —=H4F) BB LUZEAIRD 95 5mmBLTFO
oA S, K I ALR 50 A, S HidK 10
FAN, MK 1 HFATH Y, BERER LD K/
Db b, < OBRHIKICHEIG TE 2HNTH D Z
EEAONCT S, B, BEEFIXIONTILL A N—T
FCTHD. £ LITENZENOBEENEE O IF & AL
B &R

K i OBEERIL, AWK N L, BV EIT 5% LA
TTHY, I<BESHTWDEZ ENSNn5D. ZiT
K i OBERIA DS 24 REETEGERRE) Cdo 5 72 OIF NI I
BRI TWA N EZ NS, L,
AT B L TR WD T, KAy LIS D 8K
WANHD.

S HTOBEHK & BREIL 5% L FTH Y, L < Rbe
INTWD. £LT, SRIIUENRREL TWDHDT,
JRGFUAMTIT E A E7e L, I hIchaRiam o8k
H5D.

M T DBEHIERIE, M 115 23 LB B SEATERIZ & 2 T2 8D & A
B 7 HFHERN TE V. 2072, B
1% 10~20% & EhEgry R E . 72, ZOBERIKIZA A
TX T UOEHEENEL, XALF T U ORENEE
fToTWab.

2 ITEEHAIR DAL R 2R T, K2R T I
Ca0, Si0,, Al,0,, Fe,0,73%<, 2{KDK) 7~8 Elz H
DTS, MHTTILDCR e 7 AL TiE © 2T

A F XV AEBENET->TEY, TORRICHEH
BB ITCHNC Na B ENTWD Z & T Na,0 2Mod 2
WZHRTENEEZLND.

3 BAtAY DR

BERIR OV I/ NRTZ T £ 5 %2, KR - Yeis&1T
. ORI ETHEE TS, RIWCREEA Y
NOERAEIGERT. BAIKEARIKEEAIREAE
DOEAEIGITIED L HIT72D. 6 BINEEHIKTH S,
INnbEaryy Y — kI —TgEREIRA L T
L7z, BEAK ORI -1, 7 v LD/ S 70k 1
N LFEEGLTNDZ E0D, HEAIFHV EE TRk
NARECTH D EE 2T, ZDIRBMEMIZHRL T v
KMEAY NE 2 BIRRERATS.

DUFICHER FIAZ 4 E X Trd.

1) BEEIRER 5> H BREL U 72 BEANIK & KRS 12BN L CfE
KT S, 722 L, MTTOBEEIR 2 IX/KBERTIZ 1
r ARRKIRT 5.

2) EEEC N & SIS T a T IR 2 N L CHE
1%, DKL CHEY, B4R, HELRETD

3) BEAIIK & HARE B S, 1B 7 IRRED £ £ 5mm 5
BHNTEDVNTZITH . Z O U= BEAIK 21
T 5.

4) @38 U2 BERKICER Iy DS L G EN TV DA
WaR| Ty ZBRET S

5) BEANIK & K& B 2 A L 100°CLL R CE M -
WREED., 2L THBYMOKREETIT .

6) 2> 7 U— b I X P —ITHEHEIK & 8RBk (B 3
cm : 20 {&, EFE2cm: 20 fE#, EL 1cm: 10 fE) 2
AL, fi45 30 [HIEFEEE T 4~72 Hr R EE Hifgt [aliis L C
Wid 5.

DARIK, A8, FEAKEMZTEEK (B3 :
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Development of a Robot to Cut a Branch of Washington Palm

Etsuro MATSUMOTO, Shinichiro UEMURA, Shunichi YAMASHITA, Hiroki KIRINO
Koji ABURADA , Masakazu HARADA, Seiichiro MATSUO, Ryoichi NAGATA
Kazunori NAKAHARA, Shinichi OMAGARI, Kenichi IKEDA and Yoshihiro KOBA

A lot of Washington palm trees are planted in the South Kyushu area and give a nice view with southern country

atmosphere. However, in a very windy day they are in dangerous situation because most of the dead branches are

often torn by a strong wind and may damage people and cars. So they must be cut regularly to keep a beautiful view

and to prevent danger. As Washington palm trees grow up to the height of 15-25m, it is dangerous to cut them by

human hands at the so high place and costs much. The final purpose of this study is to develop the robot with which

low cost and safe work are realized by mechanization. In conclusion the robot which works safely was developed.

Keywords : Washington palm ,
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Introduction of Sediment Grain Form to the SBEACH Model

Akio NAGAYAMA

The purpose of this paper is to consider the introduction of sediment grain form to the SBEACH model which is

equilibrium beach profile change model. Beach profile change can be expressed predominantly onshore-offshore

sediment beach in the SBEACH model. In this study grain form coefficient of Williams was introduced to sand drift

coefficient to evaluate grain form effect to beach profile change. The results were showed in terms of grain shapes:
(1) oblate, (2) globular, (3) no shape. The results showed that oblate-shaped grain affected the hight of the bar, and
globular-shaped grain affected the early beach profile change. In addition, after eight hours, beach profile change

was balanced regardless of the grain shape.

Keywords : Beach profile, Grain form, SBEACH , Quantification of beach profile change model
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A Study on Surface Integrity in Simultaneous Cutting

Masakazu HARADA and Rikio HIKIJI

In recent years, with the development of IT and aerospeace industry, the workpiece combined by several

different materials have been used.

In terms of surface integrity, it is very difficult to cut the combined

workpieces simultaneously, compared with simple ones. The milling of the workpiece combined metal and

nonmetal was carried out and the surface integrity was examined experimentally. Here, the workpiece combined

copper and acrylic resin was used. As a result, it was difficult to extract the conditions for getting the ideal finished

surface of both copper and acrylic resin, but was clear that the dominant facter of ideal finished surface was the

lack of the acrylic resin.

Keywords : Simultaneous cutting, Surface integrity,Milling, Surface roughness
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Workpicce 1
Fig.1 Cutting method

Table.1 Mechanical properties (Copper)

Yield point [Mpa) 85
Tensile strength (Mpa) 243
Modulus of elasticity (Gpa) 100
Work hardening exponent 0.33

Vickers hardness 68

Table.2 Physical and mechanical properties (Acrylic resin)

Coefficient of thermal conductivity [W/mk] 0.21
Coefficient of thermal expansion [‘C™] 7x107
Tensile strength (Mpa) 75
Flexural strength (Mpa) 120
Modulus of elasticity (Mpa] 3000
Elongation [%) 4.5
Rockwell hardness (M scale) 100

Table.3 Cutting conditions

Copper, Acrylic resin
SKH56, ¢ 10mm
60,90,120,150

Work materials
End mill
Corner angle 0 [deg.]

Cutting speed V' [m/min] 10, 30, 50, 80
Feed rate f [mm/tooth] 0.05,0.1,0.15, 0.2
Depth of cut @ [mm] 0.1,0.5,1.0,2.0
Cutting method Down cut
Cutting fliud Dry , Oil mist

Table.4 Mist supply conditions

Oil Vegetable
Air supply pressure  [Mpa) 0.5
Nozzle pressure  (Mpa) 0.5
Flow rate [ml/h) 10
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Fig.2 Effects of cutting speed and corner angle

on surface roughness Ry
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on burr root thickness B
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A Study of Dielectric Breakdown Characteristics of the Rapeseed Oil
filled with Solid Insulating Particles

Itaru NAKAMURA

Masahiro KOZAKO'

In the transformer filled in mineral oil, "conversion of carbon neutral" will be demanded more strongly in the

future from a viewpoint of reducing emissions of carbon dioxide. The development of environment-friendly electric

power equipment is being promoted using rapeseed oil. On the other hand, rapeseed oil is used also as new fuel and

is rising in price in recent years. In this study, dielectric breakdown characteristics were investigated in the

composite insulating system that consist of rapeseed oil and solid insulating particles. It is clear that the amount of

oil can be decreased without reducing dielectric breakdown strength, when the area between two sphere electrodes

is not filled with spherical glass particles (¢{/L=1.00).

Keywords : Rapeseed oil, Spherical glass particles, Dielectric breakdown strength, Weibull distribution
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Table 1. Statistical parameter of Weibull
distribution.
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Open Type of Magnetically Shielded Room Combined with Square Cylinders
made by Magnetic Material for MRI

Kiyotaka KAMATA

Keita YAMAZAKI

Shigetaka HIROSATO

Open type of magnetic and electromagnetic shielded room (MSR) combined with square cylinders made by

magnetic and conductive materials and electromagnetic shielded glasses for MRI was developed. First, optimal

design on square cylinders made by magnetic material was discussed by 3-D magnetic field analysis. Then, the

method of analysis was verified by the experiment using the MSR model. Next, the electromagnetic shielding effect

of models of combination of square cylinder and electromagnetic shielded glass was evaluated by the experiment.

Finally, optimal design on square cylinders made by magnetic material and aluminum for open type of MSR of

MRI was introduced.

Keywords : MRI, Square cylinders made by Magnetic Material, leakage magnetic field, 3D magnetic field analysis,

electromagnetic shielding effect
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The Development of a Practical Education Curriculum for the Dismantling and
Assembly of an All-Terrain Vehicle

Takayuki UENO Keichiro YAMAMOTO

Recently, the number of technical training curricula which includes machine operation and know-how has

increased year by year. However, most of the students admitted into our college, do not have the experience to

repair a machine. Lower grade students often do not even know how to use a tool such as a driver or wrench. It is

not interesting for the student to learn how to use the tool through rote and routine. Therefore, it is necessary to

implement unique teaching methods and materials for the purpose of learning about these tools. We propose that

an all-terrain vehicle [ATV] would be a very attractive aid in the technical education of students. The dismantling

and assembly of ATVs would help the lower-grade students learn to use appropriate tools in the correct way.

Working on these vehicles would also help the students understand larger machines such as cars and trucks, and

concepts such as wheel-alignment.

Keywords : Technical training, All terrain vehicle, dismantlement and assembly, motivation
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