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Study on Reduction of Leakage Sound from Restroom Stall — I1
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SASAKI Katsuhiro SAYAMA Toshihiko

Abstract
Reducing the sound leakage from the toilet bowl in public toilets leads to further improvement of its comfort,

especially for ladies. In our previous studies, sufficient sound attenuation performance was obtained approximately

over 500 Hz frequency range by introducing from layer on the water surface. However, it was quite difficult to

eliminate the excitation sounds in the frequency range under 500 Hz. Therefore, in order to obtain the good

attenuation performance in the range, two systems of ANC (Active Noise Control) considering the direct sound and

the diffracted sound were investigated. First, an ANC system for the direct sound without diffraction from the

opening of the toilet bowl has been shown effective sound reduction performance in actual frequency range and in a

wide space around the toilet bowl. And then another ANC system for the sound diffracted from the opening of the

toilet bowl has achieved a slight sound reduction performance.
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Fig.1. Reduction of water falling sound by form layer on water surface.
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Fig.3. Direct sound and diffracted sound generated inside the toilet bowl.
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Fig.4. Arrangement of loudspeakers and microphones for direct sound
reduction.
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Fig.5. A manufactured ANC apparatus for direct sound reduction.
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Fig.6. Control block diagram of the ANC system for direct sound reduction.
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Fig.7. Block diagram for the identification of the transfer characteristics in
the ANC system.
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Fig.8. An ANC performance of the direct sound reduction at the control
point Y=500 mm.

0 700

ETEINT, UL, flilsE, 1 IREJR, SR~ A 7 ak,
BLO2 KER & TER EIS2RWANTALE TH D X= -100 mm
B L UX=100 mm [TFX{E L7255 G 1T b R ERBE RGO T
WBHZ EMND, HEHEA EFICHHIEE 1 REFE 2 REORE
K OHATITAR 0, WEDRNAEE T2 b O LHEI SN D,

61, HHED 2 BB E B ST AT OV T, BED)
BEF~, £213, Z=-100 mm Z382 XY Vi & AT e
(IR 2R E LI E ORISR 27T, iR % Z=0 mm @
XY FHNICEWZSE LD bIBENRITNE < eo7edd, Y 23
RELRDIZEWENEPRE L R DEAB RSNz, 22T,
LA EHICHDIFE, 1 IRE & 2 IREDWHE P IFATICR YD R0
TN & ERET HRERS N,

WIT, R SEENISE TN T S, FREORERIEI S
N2 DODNZDOWNTIHATZ, 28 3 13, HilfHS % X=0 mm, Y=300 mm,
Z=0 mm [Z[EE L, Y=500 mm %825 XZ i & A T7eFm NI
BIE~A 7 ok ZikiE LG EOREIRE R, T COH|
TERIZBOTERE LYV ORISR TE 7o, FRT, 3 m R
JFZRWTHA 1 dBA) DB E R F O RITEETH D, 1
WAg & 2 R OWHEDSTATITAR - TR WEEA I, RIS ED
[ & B3 HIEAE LT BIEAMRET 50T & N 55003 F
EHIZTEDEEZEZBNDLMN, £ 1~3 OFEBFFERIBIX. 2D
LI BBERRALTOD L IITIFRZR, LER-T, i
DORROENHMHTLS 5 1 IWEOWEICH LT, 2 IREIZL D
DR ATICER SN T2 b o L HERIE N D,

5. EHEDER
<5. 1> #H=
EZROINT CEEEOBIRE AET 2 LN TERVF NS
Rp e, EHE. SEhbEIEOERO L IICRL 5, €2
T, ZOEHTETOEEAERTIUL EHRE D b Filos

F1. FlESEDEAEER -HE D ANC $15R(Z=0mm)
Table 1. An ANC sound reduction performance depending on the position
of the control points on Z=0 mm plane.
B dB(A)
X (mm)
-100 0 100
500 57 5.9 6.2
400 52 5.8 6.1
Y 300 5.6 5.7 6.0
(mm) | 200 5.1 5.1 5.0
100 52 3.2 4.8
10 4.0 — 5.0

x2. FEADGEREER F-HED ANC $1R(Z=-100mm)
Table 2. An ANC sound reduction performance depending on the position
of the control points on Z=100 mm plane.

Bf: dB(A)
X (mm)

-100 0 100

500 3.8 4.2 4.1

400 — 4.2 —

Y 300 35 3.8 3.7
(mm) | 200 — 2.7 —
100 2.0 2.0 29

10 — 0.3 —

®3. [LLZEREFETO ANC 218
Table 3. An ANC sound reduction performance in a wide space around the

toilet bowl.
Bifii: dB(A)
X (mm)

0 1000 | 3000

3000 0.9 - -

1000 1.0 - -

400 1.3 - -

Z
0 35 1.2 1.2
(mm)

-400 24 1.0 -

-1000 | 2.0 - -

-3000 | 0.9 - -
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Fig.9. Arrangement of loudspeakers and microphones
for diffracted sound reduction.
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Fig.10. A manufactured ANC apparatus for diffracted sound reduction.
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Fig.11. An ANC performance at the control point in case of the recorded
water falling sound excitation as the sound source.
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Fig.13. An ANC performance at the measurement point Y=500 mm in case
of the recorded water falling sound excitation as the sound source.
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3D Shape Measurements by a 3D Scanner and Its Application to
Deformation Analyses of Industrial Products
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Abstract

Thermal deformation of fastener components, which combine metal and resin parts, causes some serious
problems such as short product life, deterioration of the design properties, and so on. Some 3D scanner systems
are expected to solve these problems because the systems enable us to measure deformation shape of the
products three-dimensionally and lead to precise deformation analyses by CAE. However, the scanner is apt to
have relatively large measurement errors and lower measurement accuracy due to surface reflection and deviation
positioning matching. In this study, focusing on a 3D scanner system with pattern projection method, the
enhancement of the shape measurement precision was investigated and the results were applied to the analysis
for the thermal deformation of a fastener structure. Consequently, the following results were obtained. At first,
optimal measuring conditions with using a ceramic block gauge were investigated by changing the influence of the
reflected light intensity and arranging of some objects with angular shapes. Then, comparing the 3D measured
data with the deformation analysis data, CAE accuracy was improved by considering the temperature distribution
within the resin plate. Finally, by setting elastomer rings around bolts as deformation dumper, or using PPS or
glass epoxy with low thermal expansion coefficient, it was quite effective for thermal deformation reduction, so that

these methods have achieved a project target of maximum displacement below 0.5 mm.
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Table 1. Main specification of the 3D scanner.
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Fig.1. Classification of 3D measurement methods.
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Fig.2. Measurement principle of the 3D scanner.
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Fig.3. Various settings for high precision measurement
by the 3D scanner.
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Table 2. Some experimental levels for the evaluation of
measurement accuracy experiment.
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Fig4. Measurement of the gage block with guaranteed
dimensions in each experimental level.
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Fig.5. Overview of the specimen.
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Fig.6. Set up of the measuring equipments.
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Fig.7. Measurement of deformation shape of the ABS plate due
to thermal expansion.

3.5

=0= (DABS T4
2.5 /

2.0

. [

1.0 //
o e T

20 30 40 50 60 70O B0 30
JERE (C)
8. REEMORAEMDEL
Change of the maximum displacement of the ABS plate.
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Fig.9. Sectional displacement profile of the longitudinal and
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with various fixing methods.
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Abstract
Energy harvesting (EH) is the process of converting unutilized small energy into electric energy which can be used as
a power source of wireless sensor nodes. A piezoelectric sheet is generally brittle, so making a power generation

element of the sheet is difficult. The screen printing method is widely used in the electronics industry to produce thick

films. This method is expected to improve the mechanical strength of piezoelectric sheets, form patterns easier, and

lead to a low-cost mass production. Therefore, we aim to prepare EH elements of piezoelectric thick films onto metal
substrates by the screen printing method. Two kinds of PZT-based powders (“Soft-type” and “Hard-type”) were used.
The thick films were prepared onto ZrO: stabilized with 3 mol % Y203 (YSZ) substrates or nickel plates. The electric
properties of the thick films were improved by aging and applying high voltage to thick films. Output voltages of the

hard-type-PZT thick films prepared on YSZ were larger than those of the soft-type-PZT thick films. Maximum output

powers of the soft-type- and hard-type- PZT thick films prepared on YSZ substrates (Ni substrates) were

approximately 5.0 and 4.4 pW-mm=2-G2 (0.5 and 1.3 yW-mm=2-G2), respectively.
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Fig. 2. Preparation process of piezoelectric thick films.
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Fig. 5. Schematic image of measurement system for output.
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Fig. 6. SEM images of (a) raw powder of PZT-S and as-fired
surface of PZT-S ceramics fired at (b) 820, (c) 850, and (d)
880°C.
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Fig. 7. SEM images of (a) raw powder of PZT-H and as-fired surface

of PZT-H ceramics fired at (b) 950, (c) 980, and (d) 1010°C.
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Fig. 8. Firing temperature dependence of density of bulk
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Fig. 9. Firing temperature dependence of dielectric constant and
tano of bulk ceramics.
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Fig. 10. P-E hysteresis curve of bulk ceramics.
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Fig. 11. S-E hysteresis curve of bulk ceramics.
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Table I. Properties of bulk ceramics type-S and -H.
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(PC/N) (pC/N)
S-bulk
820°C 7.7 2010 1.2 15.6 7.8 0.15 119 341
H-bulk
080°C 76 1250 05 74 7.9 0.02 127 322
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Fig. 12. SEM images of as-fired surface of YSZ-S thick films fired
at (a) 820, (b) 910, (c) 1000, and (d) 1150°C.
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Fig. 13. Firing temperature dependence of tand value of
thick films prepared on YSZ substrates.
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Fig. 14. P-E hysteresis curves of YSZ-S thick films fired at 820°C.
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Fig. 15. P-E hysteresis curves of YSZ-H thick films fired at 950°C.
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Fig. 16. Relationship between tand value and firing
temperature of thick film after treatment.
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Fig. 17. Schematic image of lattice of thick fims.
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Fig. 18. P-E hysteresis curves of Ni-S and H thick films fired at 950°C.
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Fig. 19. Relationship between firing temperature and output

voltage of thick film.
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Fig. 20. Relationship between -gs value and output voltage of
thick film.
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Fig. 21. Road resistance dependence of output power of
YSZ-S thick film and YSZ-H thick film fired at 1150°C.
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Fig. 22. Road resistance dependence of output power of
Ni-S thick film and Ni-H thick film fired at 1150°C.
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Improvement in Performance of the Resin Using Hybridization
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KUMAZAWA Shushi KUROKAWA Ayumi TAKAMATSU Shuichi
i %] THK 5% PEp S~
SUMIOKA Junji SHIMIZU Takaaki ISHIKURO Tomoaki
Abstract

According to the method of a hybridization, it is possible to cover a mother particle by child particles, and, thereby,

the characteristic of a mother particle can be improved.

In this research, in order to improve the electric

conductivity of PA12, graphite was mixed 0.5wt%, and hybridization processing was performed. And, the powder
which is PA12 covered with graphite was obtained. The plate was fabricated for the obtained powder by the 3D

printing method, the heat pressing method, and the hot extrusion method. And surface electric resistance of a
plate was measured. Consequently, resistance of a plate by the 3D printing method became 2x10°Q/o. By the
heat pressing method, it became 2><1O14Q/u, and by the kneading extrusion method, it became over 1x10"°Q/0.

This showed that the 3D printing method was suitable for fabrication of composite powder by the hybridization.
Usually, in order to improve the characteristic of plastics, the kneading extrusion method was used, and by this
method, in order for surface resistance to become the same value, 10-30wt% of carbon black needs to be mixed.
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Fig. 1. Outline of hybridization system.
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Table 1. The angle of repose about samples.
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Study on Accuracy Improvement in Drilling

ZERE N il B 3 SRR EA
ISHIZAWA Tsuyoshi UENO Minoru KANAMORI Naoki
P FE EAK 2SR el Flz (R
HASHIBA Toshinao SHIMIZU Takaaki SAYAMA Toshihiko SUGIMORI Hiroshi
Abstract

High-precision drilling is performed by reaming or boring after drilling. This process takes long machining time.

However, high efficiency is required in the production process. Therefore, the drilling method of the non-step and

single process is required. In the through hole with 20 mm depth, this high-precision drilling method is developed.

However, in the through hole with 60 mm depth, it has not been completed.

In this investigation, a high-precision deep hole drilling method was studied. The cutting force, vibration and the

cutting sound in drilling process, were measured. Then the relation between these measurement data and the

machining accuracy, such as the roundness and cylindricality of a drilled hole, was examined. Experiments

suggested following results. A chattering sound was generated, when the variation of cutting force became more

than at least 413.9N. It brought improvement of cylindricity and roundness of the drilled hole to reduce an axial

runout of drill.
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Fig.1. Cutting forces in drilling.
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Table1. Cutting conditions.
THR&Z ¢ 17mm
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T 2KA
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R & DPMAL R
[EliREL 4000rpm
60 HE 0.05,0.10,0.15 , 0.20mm/rev
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Fig.22. Schematic image of regenerative chatter.
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Improvement of Evaluation Method for Corrosion and Corrosion
Resistance of Inner Side of Aluminum Can

faidt Bl Ak RIE S PR HE
TSUTSUI Hideaki  HONBO Eiji HASHIBA Toshinao
s - mHE R B 5
SAKAI Yuichi TAKATA Koji DOI Yoshiharu
Abstract

The inner side of Aluminum Can has coated for the purpose of resisting corrosion. The corrosion resistance is

investigated by preserving tests at present. But it is problem that we take a lot of time for the evaluation and are

not able to evaluate the beginning of corrosion. And the mechanism of the corrosion of coated Aluminum is not

investigated sufficiently.

In this study, forms of corrosion are observed with sorts of coatings and contents, and the corrosion resistance

are investigated quantitatively by electrochemical measurement. Further we are going to improve the evaluation

method by comparing practical tests. This time we measured impedance of inner side of Aluminum can after

preserving test by AC impedance method, then evaluated quantitatively corrosion and corrosion resistance by an

equivalent circuit model of corrosion. It's possible to catch a change inner side of aluminum can by AC impedance

method as a result of the study.
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Fig.1. Schematic view and photographs of the AC impedance equipment.
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Fig.5. Result of AC impedance on epoxy after the preservation test in 45°C.
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