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Study on Thick-film Piezoelectric Element for Energy Harvesting-1I

S M R A SFiE FEE Pk TE
IMAI Kouhei SAKAI Yuichi MASUGATA Yasutomo TERASAWA Takashi NISHIMURA Katsuhiko

Abstract

Energy harvesting (EH) techniques using piezoelectric devices which generate electric power from vibration energy
in a surrounding environment are extensively studied for a power source of mobile devices and wireless sensor
networks. However, these devices are mostly formed on a ceramics substrate with Pt electrode, so it has low impact
resistance and a manufacturing cost is high. To solve the problem, we have been fabricating a lead zirconate titanate
(PZT) thick film on a stainless and inconel substrate with Ag-Pd alloy electrode of various concentration ratios of Ag
and Pd by the screen printing method to achieve high impact resistance and reduce the manufacturing cost. The
electrode formed on the stainless substrate peeled off during the firing process because the interface between the
metal substrate and the electrode was oxidized. In contrast, oxidization of the metal substrate was inhibited by a short
time firing process. The oxidization of Inconel substrate was also reduced by the short firing process, but the grain
size of the PZT film with normal firing process are larger and the electrical properties are better than those with the
short firing process. The generated power of the PZT thick film on the Inconel substrate was found to be comparable
with those of the thick film on a YSZ substrate with a Pt electrode when the concentration ratio of Ag-Pd was 8:2 for

the electrode.
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Fig. 1 Preparation process of piezoelectric thick films
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Fig. 2 Firing profiles of conventional firing and short time firing
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Fig. 11 SEM images of SUS substrates (a) before and (b) after firing
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Development of a Simple Method for Vibration Measurement and Reduction
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Abstract
Actual vibrational state of machines may differ significantly from the prediction in design. In this case, frequent

repetition of vibration measurements leads to prediction delays in delivery and increase in costs. On the other hand,

diversification of method for manufacturing the structural members in the machine has made it possible to adjust the

mechanical properties by changing its internal structures. Therefore, in the automotive field with strict requirements

for vibration control, some methods to adjust in vibration characteristics were investigated by changing the internal

structures of the structural members. Especially, focusing on the tire wheels of small model cars requiring vibration

countermeasures, the wheels were fabricated by 3D printer using resin. Consequently, damping wheels with

opposing disc-shaped comb structure were devised and successfully molded by the 3D printing. The vibration

damping effects against steady vibration and impact vibration were evaluated by vibration test apparatus. It was

found that the vibration damping performance can be enhanced by increasing the normal force of the friction surface

of the wheels using aligned magnets. That is, the vibration damping performance can be controlled.by changing the

gap and the normal force of the friction surface of the wheels.
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Study on the Base of Metal Lamination and Valuation of Molding Product
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Abstract

Metal 3D printer is getting attention to have the advantage molding metal product directly, and it can produce
the shape which through method can’t produce e.g. cut processing and die casting. However, use of metal 3D

printer is limited because of mold size is limited, and it is more expensive than through method. For the reason, it is

important to explore the new product group which metal 3D printer should produce.

In this study, we molded samples in made of Al and SUS alloy. Then we compared metal structure and the limit

of molding every materials and shapes. Thus, we confirmed the characteristic of 3D printer that there are different

metal structures between horizontal direction and vertical direction of molded sample. In addition, we found that

limit of molding about vertical direction depends on shape. On the other hand, limit of molding about horizontal

direction is fixed regardless the molding shape. Lately as a new valuation, we changed the condition of irradiation

terms for researching an element which influence the density and surface roughness. Then we found that relative

density of samples depends on energy density a great deal, and there is a tendency that relative density is higher if

energy density is higher. Thus, we found more suitable molding condition than manufacture recommends one.
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Fig 11 Observation results of mold product cross section
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Study on Corrosion Resistance and Analysis of Corrosion Reaction of
Practical Aluminum Material for Aluminum Can
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Abstract

Aluminum cans are manufactured from a variety of aluminum materials in terms of lightness, content protection

and corrosion resistance. The inner side of aluminum can has coated for the purpose of resisting corrosion but

examining the corrosion resistance of aluminum materials is highly important for risk management and evaluation

of material characteristic. The corrosion resistance of aluminum materials is investigated by corrosion test at

present. However, it is problem that we take a lot of time for the evaluation and it is short in quantitativity.

In this study, corrosion resistance is quantitatively evaluated between components of aluminum materials and

content solution with various corrosion factors using corrosion tests and electro-chemical measurement. We

improved the method of corrosion test by ICP atomic emission analysis. We identified the factors that influence the

corrosion resistance of aluminum materials. Furthermore, we examined correlation between corrosion

examinations and electro-chemical measurement.
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Fig. 1 Schematic view of the polarization equipment
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acid + 0.1M NaCl solutions
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Study on the tool life improvement in end mill processing

HHg ik PR FE k¥
NAKASHIMA Ken HASHIBA Toshinao UENO Minoru
SRR EA JIHE  EFE Z A
KANAMORI Naoki KAWASEGI Noritaka SUGIMORI Hiroshi
Abstract

In cutting process, it is important to use up tools for higher efficiency. However, in the development stage, it is

impossible to carry out a large number of machining to determine a real tool life. Thus, the tool life is determined

based on the machining precision of the products in mass production stage. Furthermore the tool life is estimated

in consideration of a safety factor which depends on tool quality variation or the risk of chipping. When the safety

factor is applied to the tool life estimation, stable machining accuracy can be obtained. However, it’s difficult to use

up the tool. In this study, milling experiments of steel and aluminum alloy were carried out to investigate the effect of

cutting parameters on machinability of these materials. Several dynamic signals during cutting were measured to

detect the tool life. Cutting force and vibration which influence machining accuracy were measured to investigate

the relationship to tool wear. As a result, the high frequency component of cutting force or vibration during

machining seemed to be related to surface roughness of workpiece. There is a possibility to estimate machining

accuracy or the tool life by measuring cutting force and vibration.

1. %8

CIHIIN TOR 7 5 mies b 2 X 5720, ftkRe2 1T T <,
THEHEMIEDLETHNGL Z EBNAEETHD, L, B%
LpECIE, TEHME RO 572002 < OMLEITZ RN 20,
BPEIC A TPBRENIND £ TINTAITV, TEEMZRE
LTn%, ZOBE, THONT DX ZERINRRITEER LT,
FTEEOIBE DA I TEIC R (1.1~2.0 FE) &AL
T, AEBIGCIHTESEME LTS, Z0XHic, TEHEMZ
LREREERT 5 L 7T LTRBEIIRON L0, TEEHMIIE
LFETHENID Z LN TER,
 ZCAIFIETIR, INERAC S AT DTS 2 V) 7 L &
A LTHRA T, LEHFMAHWTT 5 Z &2l A7, BARMIZIE,
FERE IO A KT TN EINTIRENC S B L, 2t & T
AMOBMRE R LTz,

2. SEREE DR
<2. 1>TH

92 TRIZ, SRS CREOMTIHER Sh Tnb =
YRIVE LT, BEABETHEESCHER Lz FIv (E

1 EERCHERLIVRIIL

Fig. 1 End mill used for the experiments
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Table 1  Machining conditions (for row material)

TRY1 | TRY2 | TRY3 | TRY 4
FHIEHEEL rpm 3170 2960 2960 3170
UHARES mm 15 15 10 10
% & mm/rev 0.3
UIAZAE mm 1.0
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=Tk L (AN )
YIHIJ51h) VAN AN
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THERN 10 um BAF
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and machining conditions
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Fig. 7 Overview of the measuring equipments (for row material)
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Table 2 Machining conditions (for quenching material)

FHHEREEL rpm 3170
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Fig. 9 Overview of the measuring equipments
(for quenching material)
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Fig. 10 Influence of feed rate and cutting width
on cutting force and vibration
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Fig. 11 Influence of tool wear on cutting force and vibration
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Fig. 13 Overview of the measuring equipments
(measuring vibration of 3 directions)
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Fig. 16 Difference of vibration with workpiece, jig and tool
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Study on Wearable Power Supply

B & Ky AET Pt AKAE FiE FEE T R
SEKIGUCHI Takaaki AMANO Kumiko SAKAI Tomoki TERASAWA Takashi MASUGATA Yasutomo
B EN R} B fEBEA K2R fHE HEE B
SAKAI Yuichi HONBO Ejji SEKIGUCHI Noriaki SUGIMORI Hiroshi IWATSUBQO Satoshi
Abstract

Organic thin-film Solar Cell (OSC) is attracting attention as a clean energy source aiming for a sustainable society.

In this research, we have been developing OSC with aim of developing wearable compact power supply. P-type
Poly(3-hexylthiophene-2,5-diyl)(P3HT) and n-type [6,6]-Phenyl Ce1 butyric acid methyl ester(PCBM) of organic
semiconductor materials for active layer of OSC were adopted. The characteristics of the OSC were evaluated. As a

result, we knew the element technology to manufacture the OSC. The key points to improving conversion efficiency

were the formation of the separated phase and the homogeneous active layer. Next, in consideration of flexibility and

a large area, the defects in the active layer decreased the efficiency. For the large area OSC of the glass substrate,

the efficiency was measured. The maximum value was 0.35%. For the flexible substrate, the efficiency was 0.014%.

To manufacture the OSC of the high efficiency, it was found that the process of homogeneous active layer with

domain structure of nano-order was required.
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Fig. 1 Structure of organic thin-film solar cell
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Table 1 Characteristics of materials.
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Fig. 2 (a) Energy level of OSC, (b) structure of active layer
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Table 2 Properties of OSC component materials
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Table 3 Characteristics of OSC
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