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Study on Reduction of Leakage Sound from Restroom Stall

R R Ak EA

NAKAMURA Soshi KANAMORI Naoki

PEe FE =l FEE

HASHIBA Toshinao SAYAMA Toshihiko

Abstract
Excretion sounds generated from public restroom will leak and be heard outside. However, it is quite difficult to

eliminate perfectly or change qualitatively the excretion sounds. Therefore, we tried to reduce the excretion sounds

leaking the restroom in the following three phases. First, by the examinations, the sound source due to falling of

water drops on the water surface in the toilet bowl, it shows that the cushion on the water surface has remarkable

sound attenuating effect. Second, the attempt of reducing the radiated sound from the toilet bowl lead to the fact

that the closing of the gap between the toilet bowl and the toilet seat with the rubber sponge has sufficient sound

attenuating effect. In addition, the examination of sound attenuating performance of the walls surrounding the toilet

cubicle confirmed that the plastic cardboard has sound attenuating effect of about 2 dB(A).
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(b). A scene of the experiment.
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(a). Experimental Environment.
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Fig.1. An experiment to generate the water fall sounds.
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Fig.3. Fabrication of Sponge paper.
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Fig.4. Sound attenuating performance of flour and sponge paper.
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Fig.5. Sound attenuating performance of foam.
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Fig.6. Experimental apparatus of water drop sounds.
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Table 1. Change of A-weighted sound pressure Level in water drop test.

unit: dB(A)

Drop height (mm)

250 600

0 72.0 74.8

10 10 54.1 58.0

50 53.0 58.1

Water Foam 0 69.1 72.2
depth 50 thickness 10 53.2 61.5
(mm) (mm) 50 52.5 56.7
0 66.5 724

100 10 51.8 60.0

50 51.5 55.1
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Fig.7. Frequency spectrum of water drop sounds.
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Fig.8. Water bubbles in deep water tank
under the condition of w=100mm, h=250mm and b=0mm.
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Fig.9. Water bubbles in deep water tank
under the condition of w=100mm, h=250mm and b=50mm.
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Fig.10. Water bubbles in shallow water tank
under the condition of w=10mm, h=600mm and b=0mm.
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Fig.11. Water bubbles in shallow water tank
under the condition of w=10mm, h=600mm and b=10mm.
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Fig.12. Fabricated solid bodies.
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Fig.13. Frequency spectrum of the sound generated by the water surface
along with the fall of solid bodies.
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Fig.14. An easily installable western-style toilet bowl.
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Fig.15. Funnel part of toilet bowl used in the experiment.
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Fig.16. Schematic view of experimental apparatus for the measurement of
leakage sounds from the toilet bowl.
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Fig.17. An opening between hip clay model and toilet seat.
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Fig.18. Closure of the opening by the sponge rubber.
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Table 2. Sound attenuating performance by closure of the opening
between toilet bowl and toilet seat.

unit: dB(A)
Normal Sponge rubber
Equivalent resin 67.1 623
Equivalent pottery 64.5 53.5
60 w w
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50 Pa P Without sponge rubber ||
: j i — With sponge rubber

N
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Sound Pressure Level (dB)
3] (9%
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Fig.19. Frequency spectrum before and after closing the opening using
resin equivalent bowl.
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Fig.20. Frequency spectrum before and after closing the opening using
pottery equivalent bowl.
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Fig.21. Sponge rubber applied to an actual toilet bowl.
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Fig.22. Acoustic experimental environment using an actual toilet room.
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Table 3. Sound attenuating performance of plastic cardboard walls.

unit: dB(A)
Without wall With wall
Equivalent resin 67.1 65.0
Equivalent pottery 64.5 62.6
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Study on Metal Machining Simulation

N Fitk A RE R K FR
MIZUNO Teruaki WAKABAYASHI Takeshi UENO Minoru SHIMIZU Takaaki
HHOE feln A= ¥ wt
MIYATA Naoyuki SAYAMA Toshihiko TANINO Katsumi
Abstract

In metal machining, experimental investigation has been mainly performed in the optimization of cutting conditions or tool
shapes. In other words, from the points of cost, time, and precision of machining, the most suitable cutting conditions have
been determined on the basis of accumulated experiential knowledge and many machining experiments. Moreover, such
experimental trials have already reached limits in the machining under severe cutting conditions or the machining of new
materials. In addition, the exchange of tools due to wear is the most practical and serious problem because the wear leads
to tool damage and greatly influences the precision of products. However, it is quite difficult to predict the amount of wear
precisely and to judge the tool exchange. In this investigation, finite element analyses for several cutting conditions were
carried out to simulate the machining process and to estimate the amount of tool wear. The following results were obtained.
First, in lathe machining of work material S45C by using cermet tool, wear experiments of the tool were carried out under
several cutting conditions, and a wear estimation formula was determined. Second, in two-dimensional cutting analysis, the
change of the maximum amount of wear on the rake face to the cutting length showed good agreement with the results of tool
wear experiments in the range of cutting speed from 100 to 300 m/min. And the last, in three-dimensional cutting analysis,
the distribution of the amount of wear on the rake face also showed good agreement with the results of tool wear experiments,
and it became possible to evaluate the wear on the flank face. These results suggest that the mechanism of wear on the

rake and flank faces is primarily diffusion wear rate-limited by temperature.
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Fig.1 Lathe machining and cutting forces.
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Fig.2 Classification of tool wears in lathe machining.
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Table .1 Cutting conditions.

e v | ; — 1 —
(Cutting speed) 100m/min | 200m/min | 300w/ min

o )

{Feed rute) 0. 1 5mm/Tov

A2l a
(Depth of cut) 1. Omm
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Fig.3 Change of cutting forces for cutting distance.
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Fig.4 Wears on the tip surface observed by microscopes.
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Fig.5 An example of wear distribution on the rake face.
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Fig.7 Change of mean wear for cutting distance.
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Fig.8 Wear profile of rake face at the cutting distance 3000 m.
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5\, TEEEERECIE, Ty TREOREE o, BIORETIC
Ko TRESEELZT 5, AR TIE, SHTET UV THL
DIFNEREFITT D=0, RRURT L DI, FEFELR dwidl

W HE o DWW TEREAIT, FRRETICEL I L=y
ZHTCRINDHD ERE LT,

dw C

o =C,0" exp[— ?3] )

22T, Coy Gy BXUn e TH A,
FAIOIT, BEFELLER dwidl 2359 T EEERERHIUE, wailor

TR, T Ly o T IO L T 5 BT
ﬁﬂqﬁ—éo

aw C

i =C, +Cyo" exp(— 73j 3)

K@) D dwidl 1, THEEERBRIC L0 SRk 52 &
WTE D, Ll AUOHE 6 BLONEE T 1%, TEXEOMH
DTRFIRETHY . T2 LidREchs, 22T, X
BT 2 EEL. SLTFOPFIEC L > TRedT,

O flx OFEMEICET 5 TEEERBROME R L0 155 17 BEFE
b dwidl O FIRIEE LT, CL&EED D,

@ FERELLEE dw/dl IZXIS T 5 2 ocUIHIfEdT IV TR b s
HE o BEIWEET OF—% AT . AQ)DOI—T7 1 >~

0i11d



FEATUV, EEL Coy Cio BLOn 23R 5,
@ T Co G, BEUn UK T D E T, 2 ocUIH IR 254
Dﬂjﬁo

5. 2 RITLNHIETIVIZ & BFEHT
<5. 1> 2WwIcUHlET v

ARREFREZ T, £ 2 oTBIHIN AT 217 5, AR
FEZBOTE, IITRT LI, WA/ NS AR ERIT)y
BIL, LR 5 2 2R ERTOWTHO#Y AV E £ R
KEERT 5, £ LT FEHEAEMAA DY THIRSE O

AT, BIROE) D B WA RN TIROZE) & Tl 5,
e M R T
BEFESW CRERE PEARAE L O
9 AIREREOIEARFH
Fig.9 Principle of finite element analysis.
ARFFE T, BRI 2 WOTUIHIET M K DT &2 9 L7,

Zo#EiE LT, 9 2 SOTIHIBEER CORIGAE S
ThHHIERBHITbND, Fiz, 3 WOHIHIET MIFERITIHL
WL 72 B7-9I2, PC O/N— R T EBE T, 2% H EALOMRAT
REALENZ 72 D & ) BB b D, ZIRINIC/ NT X —
B AR T 4 ZATO, IR L OEEREBIRIC OV T 24T 5
72IZ, F T2 WITHHIE T T X DT & S LT,

HENEE Vim/min)

il e '_Z‘_ﬁ_._ i

X 10. 2 RLTHIET NV
Fig.10 2-dimensional model for cutting analysis.

10 13, 2 Wt T v aRd, 9 FEEOIMEIIHNI
EPHICHFEOURNCRE SRR D 2 LN TE D, S6IZ, MfEE
DHLEDAyRETHUL, EE LI RO & BIHIEE v

DOTETYHITEETNE LTEZDHZENTED, £z, GIHI
I, RSSO IS 5 IEFIRETHIRBILR Th 57280
INT IO A% T M Lz, K10 (R daEkix, X
J51] 1 3.0mm x Y J51A 1 2.1 mm OKRE S THY | fAToOuiicEs
UWNCIE, BERH 1415, f55K01525, B L O/ NEFESTEET 3.2 um
Thb, £, LEEWHIMPBHALT DEMBOTL, 37
FENTZAT 5 Toh, MIDTRER DN EATo> T D, IHIZ, FEED
PRHIEOT HDOEAIRE < 7o TG I0IE, BROFS)
B BRAT 72,

<b. 2> fEHTEREE

R2NRT Y7 b= TEREA VT, T A I LT, AR
HI7e FIEIE, 97 CADIC L THds JOMEIM OJER A VERL L
A LB =T oA AL INANHDOANT T —F BT D, L
T INANZBWTHIRESEMT 2 FAT L, RBlZ, A2 —7
= A ANHTRER A R L. FEROFTRIS LOFHIAEAT 9,

F2 FMERALEZY 7 vV =T RE

Table 2 Software environment for the analysis.

YIROSM | VT bR LY
CAD |Sollid Bdge |EFA-mifsk

oy |WC/Patran | RRTAL T2 DR
4'{6( helir | MSC/Montat | B BLER
Wit | M5E e HBERMGTORG

<5. 3> 2 RITYUIHIET /T K DARHTHES,

10 (27”3 2 YOTHIHIET V2 BTt 2 580t L7z, 1X 11
F L0 12 13, GIEREEE V =300 m/min [Z354) % KA 1554,
B LR OB 2 Eiurd, RIZBWT, Ao sy
i, BAERARE N LR LTS, |11 Lo, T EO5e
HIZBW TR BN AL TEY . gzl nTh, 2
DFHED SIS BEOE AW ST D 2 ERDD5,
FTLVEIZBW T, #HIF R EN 2810 < F &9 <l
EDN, BT DN E OIS IDRAE LT D, B0 <
T LDNHDT I HEELDIZHE, < WK A%
W AICEIN L, 910 < 0BT B AHITI RO TRl
FEZET D, mbIGHNDORWVLEIL, 2O &b LTS,
Wz, K12 10, FT<WE &S < T OREETIC I T,
R TK 800°CHEIRE 72> T D, ZhUL, #REIM OB

X DOTHIFF, BIOBETFLX ORI, Bt
NRNIIEIND 2D Th D, —H., U0 < FOTHE LT
WRWEEIZ BT, IR 2 200CHED FRIZE EE 5,
IHIT, K11 BEOK 12 2T 5 &, T <WEIZBW T
FRMIE), IREEHIZ B AT RIRIERS LTV 2,
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Fig.11 Equivalent stress distribution at cutting speed
of 300 m/min.
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Fig.12 Temperature distribution at cutting speed of 300 m/min.

<5. 4> 2 WoCHIET /U X 2 TRESEOHEE

2 WU T VA, F9 <4, 4> b~ T HESFER M
KOEFARDAER, C=2.11x107, C=1.76x10"" (at 1 MPa),
C=5.07<10° K, n=2.39 &G Bi7=, T OEHEMHIT Uiz T EEERE
R 0 EERE RO & FEhE L7,

13 13, 2 RotUIHIET 1 & FOEARTIC 3 T SRS
DEAEHEE LTopER A . TREFGRBROM R & ik 2 TR
T BUHGHEEIZIN T, FRPTHER & BB A & 071X, 1 pm 2L
NTHY, L Tnb 25, R, K14 1%, 2 Koy
HIE 7 V% - fRATIC L D EERE T 1 7 7 A L OHEERE R AR
T LEESFERBROME R L TR R & 2 T 2 & BEREROR
KRAEIZEE U Clddiiia 2 L D708, S REEFEDS A DAL
BIL T8 L QD a2, Ziud, 2 Rothincsun
Tl BATEFCIIBEEN B LR ERE L T D7,
FEFERD 3 Rt I CE IV B Th B, EBEOUIENCE
W 1) K FRSRARITHHISND Z L0005 &k
D, LEHOMES ) — 70 EOREIN, 2 WothIflET /¢
BB ST,

LLEL D CIHIBERE o 2 B RO LA Rl 2 DT

HAUE, 2 W T I LV ATRETH D3, BT 7 7 A
N GREEFERNRICOWTIE, 72 EOHEENTE S LI
AR,

1. || Av 300m..’min|
(| { OV=C00w win | i i ¥=%00m min
B OV =100m/ 'min / (A
‘3 ]
6.0 | :
g 1 VoL ‘min
. / G R
E _ 5 ﬁ.-_-__"___,S}.--' ‘;-;;1
g BT N
2000 5000 4000
U (m)

X 13 2KRFTET/UC L BTN EEDHEE
Fig.13 Estimation of amount of mean wear by using

2-dimensional cutting model.

C
=2
" —4 ,'.r
B -6 pa
| e
-8
; — AR
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FLWiiiT v s OEE (om)

14 2WTET ML DBERET 0 7 7 A L OHEE
Fig.14 Estimation of wear profile by using 2-dimensional

cutting model.

6. 3 RTUIEIETIVIZ & BEH
<6. 1> 3WIcHleT v

THREOBEFERI AT, BT 17 7 A VOFHEETT 5
7o, 3 WotHIHIET M X DT & 9hE L7z, YIRIDSIERIZ )R
F7RBIR CTh 572, 2 WotlIHET /L LFAfkC, TRBLW
BHIRAZ DWW TN TS T3 2 DA a T T /Wb LT, X 15
W 3 WotUElE T vE RT, Z2C, TRICKDUEIGHIZY
HIETdH D03, BHI R —EsT 25 T 1T, 260 3 £ T-Z J51H)
ICTEPSBE L, $HM 2T 25, £z, S TROFNZ
179 7=, HHIM O E THO /7 — R R CRRIZHI B
JEIRE Uz, 15 IR, X J71 < 3.1 mm xY Ji1a)
3.0 mm xZ Ji1f]:3.2 mm OKE S TH Y AT OB TR,
T4 239,464, ik 47,145, 3 XL Oy NESE-HAIX 103 um T
H5,
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L TADBBEE Vin/min)
15 3 RHHIET v
Fig.15 3-dimensional model for cutting analysis.

<6. 2> 3 WITHIHIET M L DRGSR

X 15 1R L= 3 ot usset LT, 2 oTHl IR oOf
BRIV ED T HEFEEHMEAEA L, 3 WochIEIfRYT 2 506 L
7=

X 16 EIHIRILIS K UMESE 57T OB
Fig.16 An example of deformed state and equivalent stress

distribution by 3-demensional cutting analysis.

X 16 1%, BIHPRILRS K OREMIE S04 OBl A~ 3, 810 <
-ﬁilﬁ%ﬁ%Ak%%ﬁ@ﬁﬁﬁﬁ%Bk%Fmtﬁicﬁ
WTIBRLE I, T ORHERR DT < WEILZIR 5 T~ & T
WL, Eo. ABXUBICEO TR, MO A R T

LTW5Z &, MR TIEA DFIRD BIMIA & RE R RS
N5 Z LMD, EEOUHNCEO T XY OJERIS TR SN D,
BT, Y10 < PHHROBEL C 1L, FAMAFORIRBIZHT=
ISP < 2o T D,

WIZ, X 17 38 O 18 13, BIHLEEE V=300 m/min [Z351F 5
THREOHET A LONRES A E EhErd, KB 2
B R 15 1R LTZETFAD Y HThH Y | OB ST
PENPRENZ L EZR LTINS, 17 £v, TEHOUNHfHE
BV, EESEL 8o TWD, 2 WIEHHIET VT, $<
WO L YUY < AT < WIS OB D EICE
WD @ T2, 3 WICHIRIE T VOfATCIE, Bie o7
FER L IR0, WRIZ, K18 L0 2 RITHEITORER & [RIERIZ, 9
HIlRE &9 < Wi & MERL L, G190 < T WD HDNEET S
D EVNREE ST & T o T, —FH, /) — RO R &Gk
FIHROT Y PEIZRBNT S, mWVIRE S 25 TEY | 2 Rotfiff
ERRDIER L fooT, ZHUT, 2 RonUlliEclx, TRox
o IR HAVZHELY FHTIZ VT, BB OEE 23 L D
NT=oizxt L, 3 IoetEIfTCix, =y V& 7 e e LT,
TR L ORI T~ & 1 D NI EREI R Z 5 T D 2
L LTHEETE D,

1B E (MPa)
3800.0

2613, JI \/bx

1725.0

B37.58

K17 TEXR®EIRTBEESTO—F]
Fig.17 A pressure distribution on the surface of the tool.
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Fig.18 A temperature distribution on the surface of the tool.
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<6. 3> 3 WITUIHIET /M L 2 TEEREOHETE

B 19 1%, BIHBEREE V=300 m/min, 35 L OWIHIEEHEE 3000 m 1233
%, <O L CORFERSA T, Hlobic, [ e
PO T BESFERRRICB1 BEREER A 20 (T VTR \
DOBEUZIBNT H, AOROENE, FESRENZ EERL T
%o MEDHEICEY | T WEICRT 2RO, A
—HLTWD LNz D, Foo K17 TR LIRS DS

wE (e

---- PG R

— 0

I & BEEE RO RS UVGEIAS, B—E LT &k, < Wik 0 0.1 0.2 0.3 0.4

LUK HEEEEDIUAEDS, EI IR X B IR T 5 = TR FPLOIEE (=)
LETREZLTWS, S51T, K21 1d M6 lZBT554QL% X 21 3RTUHEIEETE L OT BRI BT D
DEEFET 17 7 A )V, 3 WOCHIEIEET OFE R & THEER AR Bt 1 7 7 A VDL

Fig.21 A comparison of wear distributions obtained by the
B——— 3-dimensional analysis and the wear experiment.
FERICOWTHI LT b D TH D, KED, BT v 7 7 A /U3
L T 0 R RERER O 213K 0.5 pm, EFBIRO 72349 50 pm
THY, WHEHFEHCREN Bz /i,

i 1. #8
' REMLEMINTCb B FN T Ax% L LT, TEHMICHR
TER e % R ET LHEEAHEE T D 7201, ARREFRELH
T VW2 2 RIEES KON 3 ST YIHININ TART % 520 L7z, LA T OfER
| - : WEHNT,
19 3 RICLHIATIC X DEERER AR OB (1) ¥—A > FLEZRW-gEHI S45C oIV C, T

Fig.19 Wear distribution by 3-dimensional cutting analysis. BB LOUHIT 2 L, 77 Ly U &
OVEHUEEREAAEE U7 T EEEFERMNA T E Lz,

(2) 2 WoTUIHIE T VA& W AT Cik, BIABEEEDY 100~300
m/min OFPHIZIBNT, § < WIS D R REEFEROYINIE
STk 228 0%, TREEHERBROMRE Jn—8a "Lz,

(3) 3 otIHIET VA W TiE, 3 < W iRIZIsIT 5 Bk
OSARRIL S, THREERBROFMR E LW —8E R LT, £
7=, FHEIZBT DRI O W T HHEENTTRE L B 5,
T EE, T VER JORTEICI T DR, &
RS LD IEBUEBRE TH D Z L AR LTV D,

=
o

3k
. (1) JISB0170:1993 K THAEE (A
20 THEEFFBRCRIT 33 < WiE EOBERRESAAOH] () HEILEE. fih : NACHI-BUSHINEE NEWS, Vol. 9D2 (2005).

Fig.20 Wear distribution on the rake face due to the wear

experiment.
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Study on the Prototype Plastic Mold for Blow Molding by 3D Printing Technology

B K S & R W EIE IR
KURODA Daisuke  SOHMA Yutaka ~ KUWAHARA Koichi ~ NABESAWA Hirofumi
A H3C (A IREA Tk BRI 2 e &6

YAMAMOTO Takafumi SUMIOKA Jyunji HAYASHI Chitoshi YOKOYAMA Yoshiyuki DOI Yoshiharu

Abstract
This study explored the feasibility of test mold made by plastic 3D printer for the test product development of standard blow

molding. LDPE tube and PET bottle were selected to evaluate heat and pressure resistance of the plastic test mold,
respectively. As the parison temperature of LDPE is close to the melting point of mold material, a test mold with a water cooling
channel coated by epoxy resin was fabricated to avoid its thermal deformation and product sticking to mold. A hundred LDPE
tubes were obtained by the continuous direct blow molding process with the mold. Additionally, PET bottles were injection
blow-molded by a hybrid mold consists of two parts, an iron screw mold and a plastic base mold with diamond-cut surface. In
spite of the high blow pressure condition of 3.5 MPa (about 10 times higher than that of LDPE tube), fifteen PET bottles were
successfully made without breakage and deformation of the mold. In conclusion, the plastic test mold made by 3D printer has

great possibilities to make test products by taking into account the characteristics of molding method.

1. #E 2. DT UEDWE
HERTE, T b7 m—JE Blow molding) X, —f%AIIC 3D 7Y & (RS | ERE 7T > OB T X s ) @
Fa—TRMENR bV, EIRGNRERTR EOT T AT 7 B E R ABFZE LI RIRIARLRE & 5 XoOFEE &2 E0S Formiga P100

WAETAHERICHW LN TS, 207 —HfE, v Ial—
¥ = AL BRI O R SHEZE S DWW T ORISR A
Lo, BiE AR ZBUWET 2 720121328 < ORESTL % BUE
L. BMOFHMIAATH Z gL 70 %, 2 ORESRIORYE
RSP LS &) 1~2 » A &89 b BNz L0 ke -
MTENKE ST E W SRS D,

—5 T, BES 3D T—4 AV REEREE, Wb 3D ) v
T 7 HRIERFS IR O BHECIR =2 X MuoBlE» B IER %
HEHTEY OO BT 2F v 7 S ORGSR~
DHRERE SN TND,

ARFFECIL 3D 7'V T ¢ T EA O T LM Tl —i%
HI7eMRECd D8R A VT, fiSR972 7 v —RIBIERL DR E
ZIDARATE, BRI - R & AR, Y
AR L 7 0 — ATV, BB ANE,
O~FIERERE . FBAMESE, M oA 2 AT S - LT, BiE
A& U C oo aTREME 2R L7z,

AWz, ZOJRIIMIC E~SEEOBREN D O | BHEFRARIC
WLTWD, ZOMEOTRARRER 11T, EHMEO B2k
%25 2 \TRT,

%1 EOS#! Formiga P100 ME7tttk
Table 1 EOS / Formiga P100 main specification.

EOS Formiga P100
A—H— EOS (Electro Optical Systems)
ERAR MRKIBRES
&R AT RET ik 200mm X 250mm X 330mm(H)
EREYF 0.10mm
ERIRE 10mm/h (BEAM)
L—H4—& £90.5mm (CO,)
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Table 2 Main physical properties of the employed material.

TJF7A4>F 40> (polyamide12) : PA2200
THRFE - 60 um
. 0.435~
NEEE DIN 53466 0.445 g/om®

L—4—BeE/\—YHE | EOSAR |0.90~095| g/cm®

FEE (Shore D) DIN 53505 7542 -

=T DIN 53736 | 172~180 °c
EhvNRILRE B/50 MN;%BO 163 °c
EnvbaritiaE A/s0 | DN 35516130 181 °c

<3. 2> EKRKIRHS O

IRIRIERIE G CIE, &R 280 2 BRI L— 3 —
it USRI Z 50T 5 2 L IZ K 0 TRAES TV AN, K 2(a) 1R
FHRIZ L— P S 75013 L2 RN AR - BEET 5,
AT Y | BRI IR ERIROBEE A ) IR S
TEREDATER SIS0, 2O TR Z O, Rl
PR L2 BEEnRE <D @ (K2(0),

(a)

| it |

|ﬂg-am[

=
=
—
=4
-
b=
=
=
i

=
—
=

3. 3D F 2 OEREFEEHE

BIEFRORYEIZ BT . BEEREED 3D 7— X ITHT 2T
SRFFBUE R OV OFRE E 12OV TR LT, ARFZE T, 3D 7
VLT 4 o 2k DR 15~20m] FREDLLISIY NS /a7 1 —45 58
IR T 5720, RROEE 08P Y v F (&1L 2)
DSFRADTEIRREEE R ORI EIRIC R E B 2 LB 2 T,

<3. 1> 3DT—XIxT IR EHEDHI

BIIE OB EIE I O 5 B bR IR & 722 5 R IS
T, R UTBIREREBR T & T O S RIS K HBIEGT
izAT-o72 (K1), L. FRAR 30 FEO =45 OILTHA
A 5ENl R M L~RO. 5 | S 3D 7T—H &{ERk L. 2
NETEE LTz B O 1L Je0 R B2 Bt L7z, fEsRe L
T 3D F—# R0.3~R0. 5 £ T, BT — XV I1TE S4LT
WS, T—HAER0. 2 LUFIE, WIS RO. 3 FREE DS R 23S
HEINTWe, 2o & XY, ZUBREBRITIZET 1SS
X RO. 3 BERFCTH D EfbamthT 7=,

B ) |

1 RORAREHERA
) FTIWER () FUILDWIEATE

Fig.1 Screw-shaped test piece.

(a) 1185

(a) Overview  (b) Thread part  (c) Top view of thread

[wnnx ] [wegenirnx]| <

2 ERARDRERE
(@ L—Y—BEHEROMREK () ERAEIKEFS DHEBRE
Fig.2 Surface state of molding product.
(a) Powder bed image after laser irradiation (cross-sectional view)

(b) Step formation image caused by molding angle

AL, B A RTT LT B R SR S LTz
72O BORERBRAIC £ D I AT o 7o, BEAEE 0~
90° |ZBEPEAICA L S BT MOIRGBRA Z28E L. £ L N
U 2 R S PERHCCIE L7, Rl AE 157 <
Ra30um 288 2. D HLIAIDSTER S 4L, P& A RO T Riid L
W EDHER Sz, ZORER IV | B OIS IR AT
ETRMEICLTUT) 28Tl

4. WMRETHITO—FRELBEDEREE

AHFFETIL, 70— THIER 2 RO BRI & & 2
HIDEIEREOMEME, K OMMEM AR5 720ic, OF 1 L
7 R e—pJBIC LD LDPE (REERY =F L) Fa—7¢
19mm + H120mm (€ 3), RUDA ¥ =7 a7 mn—@Bic ks
2= PET (KV=F L7 L 7&L—h) 78 bV 23m « H60mm
(X4) ZENENRIZRIRITRAT,

<4. 1> ZAVv7 v Tua—mfF (DPEF=—7)

HA VY N7 a—ai e, ML O R S
ROBIE XV V) HRBRUERINAI, DTN D HICEREZE
KA EIAA CTHEERZARD 1 Td D, LDPE F 22— 7 DRk
JEAC & 7= > ClE, 160~180°C T LDPE Z#fb &, MREIALERC
#9120~140°CIZ 72 o 7230 Y o Z2 AW B 7250 BHIERL O i)
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TN SFHE L E SN2, £72 LDPE [XHIE T b Bl e /e
BHECH DI, MFHOIFIIAR bIR& SN, 2, Fa—
THRIE, BRI A BT DT, EE SRR X D Rk
Fh LRI & Lz, AFFEREMEICOWT, AMBL - 1k - v
v THRE < MBS OFHB~ORA OB DRIE S 2 » AThE
#4100 2= v b, EGEIEOYA 7 /U2 71—/
TEFMORAREE CH 2 30 B/ ARIHTE L=,

K3 LDPEFa—TELZDOHBEERD D A A—
Fig.3 3D images of LDPE tube and plastic test mold.

<4, 2> AVl yvarZu—pE (T=PET R ML)
AVl varya—gieit HHREICEIY ) T —
L EMHEIN D HEBRE R OIS A AT LAR CIED | A% FINEL
I Z o TREROAI LS, SETT — &R &AL THEER
YEBRIEHETH S, i TR CIRAED LA T2,
SHEREO BWARR N EZBUET D Z LN TE 2, IR AT
T A7 a—TFTIEN 3.5MPa OFE=T —2HN57-0, FilE
TIOBRAISREE (FEM) MRS FEHEAESNI, £z, 7R
—FO T 7 = MEFEITR 60~T0CIRETH 570, #lIEEL D
MHEWE RS & UCTIE Lo 7o, FRCI = PET A MU
BRI BIFFERMEEZ FANE LTITY 28 & L, KA ITRT S
AYEL ROy Ol EFFOA ) DR EREL Tom
—RE ISR K D ORISR AT O Z & IT LTz,

B4 S=PETARRMLEZOEAERED D 1 A—D
Fig.4 3D images of mini-PET bottle and plastic test mold.

<4. 3> MOHAKEE

AT ClE, BOFEAMEE LT, 7 e —pIFE iz 7= 3D
7 B ROBI A SRR R—2B (N 7T v T) ITHRA
9% TATHR 28A L, 2 L0 IRELOEAEFTOK
DARIRL, M OSSR} & ST ORI A [ D = & AV ATRE & 72 5,
7R BEBIANR— AT 7 7 v 7 ZUHIIN T CRYE L7, 20
fiiffgeattd 5 BT, WEGEM E i LT 3D 77U & BiAE
BIORE L SNDREERH - RUEHIRIC W T, RO EnE
FRISZNWE SR L,

5. 44 L% kT O0—pROERAE

<5. 1> BRURIEROMER S G

(1) BIORRE! - B4 &5
BIRRIOBREHZOWT, WNild (i) ORGHIET ai &
FUSHEE L, AMEIZ DWW TR D HAMIK) 8mm O PR %
AR E LT, ETmRAT 2= 2D AL b EE AR
JE L. SMEICHER iR T Tee 200 3D T—Z &R L, 7Y
YT Uls, FHMiiE LR, EBRLE 3D T2 Lok
BROT v —iIERitE OMORIRE A T v 7 Afk CT #E 2T
BIE Uiz, BIOF MM S 3R mM S HIERR 2 IV CHIE L7z, &
TEIADIKENFITONTIE, 80CITNEN L 7= 7 2 52k & [ U4t
(0. 3WPa - 20°C) T2 oyfflEAKL, BEKm (B - R O
JE 7 BN ST CIE LTz,

(2) 7'u—pE3ER & B ORHl
BUE LT RINRI A 7 m — RIS | LDPE 244 8HE L7z
BB E T o1, IBARIFEER 3 D LB ThH L.
3 LDPE Fa—JRifiGett
Table 3 Direct blow molding conditions of LDPE tube.

R AiE BHEAA LY fTO—
MH LDPE (:FEEAER)
BRI B—E (MPa) 0.3

B A I L (sec) 30

B ERARRIEAEL ViE (am) 400

gl N Y VIRE (°c) 120~140
AHUKRE (°C) 21

B LT 7V LR O BIZOWT, @i aE ek
Toin & OIEGEH 21T~ 72 (25),
O [EGRIE Y a v M) ERLOBIESIH T CGEGRIE 21TV
B REZ DT b D, RADIRYFEFT LD LB
TR RORIEA R, PUOMHREIA LI585 ORERUTRK
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Fig.5 Measurement points of LDPE tube.
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ZNENOH NS THIET %,
@ [EWE Ou@Es)] 5IOLERHT THRIZ ORI RO
Wrh 2 HES 5,

6. 54 LY FITO—REORBREREER

ARFFETIE 2 FREROMBIER (1 YA - 2 YAY) 2 HIWCRigE 52
BRaATolz, 1 WHRITIIARAZR N rTREMEDHER M O D
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Study on Vibration Energy Harvesting System

i B e FE SRR M AR ER
URAYAMA Yoher NAKADA Tomoyasu SAKAI Yuichi TSUKAMOTO Yoshitoshi
fee R s AW BERl o A
SASAKI Katsuhiro KAKUDA Tatsunori FUTAKUCHI Tomoaki

Abstract
Energy harvesting (EH) is the process of converting unutilized small energy (e.g., thermal energy, light energy,

electromagnetic energy, and vibration energy) into electric energy. It is expected that the generated power is used as

a power source for wireless sensor nodes. In this study, we investigated the output power of the piezoelectric power

generation element, and aimed at developing the vibration energy harvester (VEH) for driving wireless sensor nodes.

Piezoelectric power generation elements with bimorph structure were prepared. Output voltage from the element

shows maximum value when the frequency of forced vibration matches the resonant frequency of the element.

Resonant frequency of the element can be controlled by changing the length of the cantilever and/or weight of the

chip mass. The resonant frequencies were agree with the calculated frequency using a driven spring-mass-damper

model. VEH was prepared by combining the piezoelectric power generation element with an AC-DC converter
module. Output powers of the prepared VEH were approximately 0.39 mW when acceleration at 60 Hz was 0.5 G.
Prepared VEH successfully drove wireless sensor node without battery by using the vibration of a rotary pump.
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Research of Quantum Dots Solar Cells

A A AR RIG B 2z
YAMAMOTO Naoto ~ HONBO Ejji1 YOKOYAMA Yoshiyuki
i BENI s R FHE BN

KAKUTA Tatsunori TAKADA Kouji TAMBO Toyokazu

Abstract

Photovoltaic generation rides on the strength of inexhaustible solar energy, so that people are not
seriously worried about the drying up of fossil fuels. And solar photovoltaic is a clean technology that
does not emit waste such as carbon dioxide. Recently development of high efficient- and low cost-solar
dye-sensitized cells has been advanced for practical use. Now, organometal-halide perovskite is
focused on instead of dye-sensitizer for high efficiency.

In this study, we have ever developed the high efficiency solar cells using porous titanium oxide thin
film deposited by sputtering. Porous titanium oxide thin film is thought to be useful for helping the
alignment of the sensitizer to the specific structure. Pb-iodide perovskites is selected as a sensitizer in
the present paper because it can be prepared for easy one-pot process. However, it is found that
Pb-iodide perovskite changes to the other material by the heat process at higher temperature. The
suitable condition for preparing Pb-iodide perovskites has been investigated and the properties of
photovoltaic cells have been measured.
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Fig.7. UV-vis spectra of TiOz films with and without CHsNH3Pbls.
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Ultrasonic Welding of Sheet Metals-1I

K TS50 Ly k- o EH
OURA Hidetake  YAMAZAKI Teppei HAYASHI Tatsunori
PR FIE iy 52 AN S ) AR BB
HASHIBA Toshinao  UENO Minoru TANINO Katsumi ISHIKURO Tomoaki

Abstract
The joining technique of metal can be carried out in many different ways, such as welding. There are ultrasonic junction,

diffused junction and so on in solid state bonding. Ultrasonic junction has an advantage which can carry out junction directly

without using adhesives, binder, and so on. In recent years, the needs of the technical development about junction of different

materials are growing for the purpose of reducing cost and weight of products. In this research we use ultrasonic welding

which is joinable with a short time and low cost, and the junction characteristics and mechanisms of ultrasonic welding

between aluminum and stainless steel with few present reports are investigated.

By the previous report, we clarified basic joining properties of ultrasonic welding between aluminum and stainless steel. In

this report, extension of life for ultrasonic horn tip, the effect of insert material, and so on are investigated. As a result of

research, the life of ultrasonic horn tip becomes the tendency to extend by sandwiching copper foil between ultrasonic horn

tip and stainless steel. The junction strength improves by using insert materials.
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Table1. Joining test results of the anodic oxidation coatings
on aluminum
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Fig.15. SEM photograph of the
joining section.

16.EEMDESE
Fig.16. Joining surface of the
fixed material to junction.

®2. BilgA Y —bH

Table2. Plastic insert materials

k& | TULFHE(EE%)
a RUTFL> 100%
b RYIFLY 90%+RAA AL 10%
c RYIFL 60%+RA A2 40%
d RF A2 100%
* 3. Bl o —EBRER
Table3. Plastic insert test results
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s | X x [ ox | x
100N 2s X X X X
3s X X O O
1s X X | X X
200N | 2s X X | X O(22N)
3s X X O(22N) | O(B67N)
1s X X | X X
300N | 28 | X X | X O
3s X X O O
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Fig.17. Relationship between vibration direction
and sample position.
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Fig.18. Ultrasonic flaw detection image.
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Fig.19. Ultasonic flaw detection image of the welding materials
with use of various thickness SUS plate.
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Fig.20. Influence of the two point bond distance to strength
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Fig.21. Variation of load of the two point bond distance 55mm.
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