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Ultrasonic Welding of Sheet Metals

INOHARA Yu 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 junctions, 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.

In ultrasonic welding, profile irregularity of material and the fixed method of a junction material is important,
because junction strength varies greatly. As a result of research, junction strength increase with the increase in
vibration time and welding pressure. The maximum junction tensile share load become near share load of
ADC12.
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Fig.1 Overview of Ultrasonic Welding.
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Electromagnetic field simulation for switching power supply

NOGUCH!I Hiromu SASAKI Katsuhiro TSUKAMOTO Yoshitoshi

MIYATA Naoyuki TSURITANI Hiroyuki 1WATSUBO Satoshi

Abstract
If a prediction of radiated noise from a switching (SW) power supply in the design phase could be realized, then
the efficiency for the product development and the noise reduction would be improved. One of the strategies for
such a realization is the use of electromagnetic field simulators. However, it has problems that an overall modeling
for products requires many calculations.

Our aim is to realize electromagnetic field simulations in the design phase by accumulating knowledge about the
modeling and mechanism for the noise generation. For that aim, we investigate electromagnetic field simulations for
some models consisting of main parts of the SW power supply. In this paper, we adopted the model consisting of
switching devices and rectangle loop antennas, and the electromagnetic field simulation combining an electric
circuit analysis with an electromagnetic field analysis was examined. As a result, we predicted electric far field with
the amplitude error of 9dB in the frequency range from 30MHz to 100MHz.
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The development of the single wall carbon nanotube

DAIMON Takashi KAKUDA Tatsunori FUTAKUCHI Tomoaki TANBO Toyokazu

Abstract
The carbon nanotube is the shape that connected the flat graphene into cylindrical. One layer cylinder is called
single walled carbon nanotube (SWCNT), multi layers cylinder is called multi walled carbon nanotube (MWCNT).
The mass supply of SWCNT is gradually enabled. Now, the main problem is the search of the SWCNT
applications.
In this study, at first, we evaluated the properties of SWCNT and MWCNT, by comparing them. We confirmed
each shape and properties difference. Next, we evaluated the seat resistance and the visible light transmittance of
the PET films with coating SWCNT. The visible light transmittance of the PET film was more than 85%, and the
seat resistance was 5.5 kQ/square. Last, we evaluated the seat resistance of the PET films with coating the
dispersion liquid mixed SWCNT and conductive macromolecule (PEDOT). As a result, the seat resistance was 3.6
kQ/square.
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Development of hydropower system with a small amount of electric-generating capacity

SUMIWA Daisuke KANAMORI Naoki UENO Minoru

HASHIBA Toshinao SAYAMA Toshihiko

Abstract
A small amount of water energy source of roughly 50 watts capacity, such as brooks, farm ditches, gullies,
drainpipes and waterfalls, has not been utilized almost ever. We investigated a new useful application of the water
energy by developing a mobile water wheel which can be carried by folding. Through the study of the folding method
using construction paper, a detailed mechanism has been studied using a three-dimensional CAD. A prototype
hydropower system was fabricated with water wheel mechanism of 2 watts output has realized the size of A4 or less
in folding state.

50W 2.6¢ Im
1
1 15W
LED 15 2w LED
10 20w 5 20w
40 80W
50W
2W
®
Tablel. Classification of hydropower system.
100,000kW
10,000kW__100,000kW 40W 6.8kg @ 500W 13kg
1,000kW 10,000kW €}
100kwW 1,000kw .
10KW _100kW 10w 185kg @
10kW
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A4 1kg

Fig.3 Power generation experiment.

am/s 2.4W 1m/s 0.85m/s

Fig.1 Test water wheel using a hub dynamo. Fig.4 A concept of folding method.
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Fig.6 Folding mechanism model by 3D-CAD.
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b Folding to about the axis.

7.

b Folding in the axial direction. Fig.7 Problems in folding.

c
¢ Folding to about the axis.

5. 8.
Fig.5 Study of folding mechanism by construction paper. Fig.8 Problems of fixture in unfolding.
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r (0] v
w=v/r
20 25%
e
@
@ @
10.
Fig.10 Method of fixing the hinge.
r=0.2m
F
8
T=rF @
P F
P=Twn, (1) F = pQvn, 3
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1 0.8m/s Jol
1000kg/m® P
P =92HW 6
r
H
H
w 0.1m 0.3m P = 276W
W
R R=r+(H/2)=025m
A4
a
a Overview of the unfolded water wheel.
13
13 b b
b Hub dynamo and fixed parts.
13.
1 Fig.13 Folding mechanism with a built-in hub dynamo.
15
ABS
3D

2mm

14.
Fig.14 Blades using the flexible membrane material.
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B 15. FfEKE
Fig.15 Prototype water wheel.
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(2) Vi Invs FEEOBIGEE CREE - mHAZHE LN EAN
A NVIKEF O/ - iR EOFEEREOBIFEP LI TH 5.
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LOBRFIRECTH D,

(a) RO EEEMZIILI-IKRE
(a) Disconnected the fixed parts of both ends.

A4 FRHR

(b) YBATIIREEDKEEH
(b) Folded state of the wheel parts.

(o) HTHESIURIFRERSH (d) EEERHM
(c) APower generator and extension shafts. (d) Fixed parts.

16. Y EAHKEDIH- BFH

Fig.16 Procedure to remove the water wheel.
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Development of Magnesium Fuel Cell

YASUDA Tsuyoshi YAMAZAKI Teppei

HONBO Eiji TAKATA Koji ISHIKURO Tomoaki  TAKATSUJI Norio

Abstract

Recently, demand for batteries, such as the spread of portable devices and development of an eco-friendly car,
increases increasingly, and development of a rechargeable battery or a fuel cell is performed actively.

Magnesium is large ionization tendency and the resources exist abundantly. By using this material as cathode
material, a highly efficient battery with high energy density may be made. Moreover, by using air for anode, energy
density per weight can also be enlarged and can always be supplied to anode material. However, the problem of
magnesium cathode is that the passive state such as of an oxide etc. is formed in the surface and a reaction does not
maintain.

In this study, it is aims that the battery which suppresses formation of a passive state and generates continuously is
developed by examining an electrolysis solution using the wide using Magnesium alloy used on cathode material.

Furthermore, a highly efficient magnesium fuel battery is developed by examining materials and catalysts of the anode
which has restricted the reaction of battery.

u 500 1000
BREE nah/g)

( Fig.1 Theoretical performance of well known battery.
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o 0, (C1100) (AZ31)
< 10mm
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- 40H-
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Fig.2 Magnesium-air fuel cell
3

2,79V

2Mg - 2Mg*+4e-

-2.390V
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0.401v
0,+2H,0+4e- — 40H-
@ - ® -
3 4.
Fig.3 Oxidation-reduction potential. Fig.4 Experimental cell.
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1% 1% 5 6

1% 1%
1%
1% 1%
1% 1%
1% 20% 5. 6.
Fig.5 Carbon electrode. Fig.6 Carbon paper.
( )
( )
COO Mg'
Mg* MgO 5 Toray Carbon
2 Fiber Paper TGP-H-090 2
2.
10% 20% Table.2 Composition of carbon paste.
10% ¢
AB
( pH 4 7 11 )
PVDF
10% 20% 1 'mp
(MnO,)
AZ31
Mg Az31 1
1. Az31
Table.1 AZ31 Chemical components. 0.4mm
(m/m) 90 x 1hr
Ma Al Zn Mn 50kg/cm? (120 x 30min)
AZ31 24 36[(05 15/015 10
3(b)
20 Az31
( 4b)
10Q 20
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SEC SGP-10

( )
AZ31( AZ31 )
10Q 3.
Table.3 Evaluation result of the battery performance.
10Q
7 1% 1.47V 0.35V
1% 1.32v 0.05V
1% 1.56V 0.05V
4 ( ) 1% 1.37v 0.05V
1% 1.32v 0.03V
1% 1.29V
1% 1.25V
1% 1.39v
1% 1.16V
7 1% 1.32v 0.13V
¢
14mm ( )
4 AZ31
10Q
[ ] 3 8
10mA/cm?
¢ 14 15% 15mm
4, (AZ31-  Mg)
Table.4 Comparison of the open circuit voltage(AZ31-Mg).
20% AZ31 1.6V
( ) Mg 1.5V
1.6
1.4
5 1.2
1 .
Mg 0.8
AZ31
7. ( ) o 0.6
Fig.7 Magnesium-air fuel cell (measurement of the capacity). S 0.4
0.2 Mg —
0 : : :
0 50 100 150 200
(min)
10Q 3 8. 10Q (AZ31-  Mg)

(C1100 AZ31
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Fig.8 Change over time of voltage both ends 10Q.
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Table.6 Result of the evaluation result of citric acid solution

5.

(pH

Table.5 Result of the evaluation result of citric acid solution

(Influence of pH).

pH4 17V
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A
[} *
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Fig.9 Change over time of voltage both ends 10Q.
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S 04 - |
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Fig.10 Chronological change both ends of 10Q.
7
1 SEM
7 ( )
Table.7 Evaluation result of the battery performance.
10Q
EDS V)
20% C,F,Mn,K,S AZ31 1.50V 116V
CF 130V 0.02v

@ (0)
11. SEM
Fig.11 SEM-image.




8 MnO,

1.6
10Q
1.4
12 "
1.2
18V 2.0V > 2
1
1.6V -
0.9v 0.8
2 0.6 MnO2 50% E—
o]
S 0.4 4 NWn0; 30% |
0.2 \
MnO2 100%
0
8. MnO, 0 50 100 150
Table.8 Influence of the addition of theManaanese dioxide. min
13. 10Q (MnO, )
C [ MO, | AB g | PVDF10 Fig.13 Chronological change both ends of 10Q.
0
20% 08¢ 0% 0.1g 0.8g aza1 &Y
50% 20V
10 (AB) 0Og, 0.1g, 0.2g9
10Q 14
1.6
1.4 3 2.0V
_ 1.2 AB (
1 +0.1V ) ABO.1g 1.6V
™ 2
o-° 0.2
~ -2g
S 0.6
- MnO, 0%
0.4 Mn0, 50% 10.
0.2 Table.10 Influence of the addition of the Acetylene black.
0
0 50 100 150 C | MnO, | AB g | PVDF10
. Og 20V
min 20% 0.8g | 50% 0.19 038g AZ31 20V
02 20V
12. 10Q (MnO, ) :
Fig.12 Chronological change both ends of 10Q.
9 1.6
100 13 1.4
1.2
3 - i
50% 1.3V 30% 100% 1 3
11v 50% 0.8 % AB 0.1g
0.6 Iy : |
a i AB 0.29
S 0.4 v ;
9 Mno, o >
Table.9 Influence of the addition of the Manganese dioxide. ) AB 0g
0
0 50 100 150
C | MnO, [ AB g | PVDF10 min
30% 2.0V
20% 0.8g | 50% 0y 0.8y |Az31]__20V
100% 20v 14. 10Q (AB )

Fig.14 Chronological change both ends of 10Q.
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9 (MnO,,AB ) AZ31
SEM 15
16 SEM AZ31
4()
o Mn
13 15% 10%
0.1v 10%
pH10
11
Table.11 The measurement result of capacity.
(mAh/g
10%NaCl AZ31 13911
15, SEM i%ﬂ”ac' 3|az31
10% ! iMnO2 AZ31
2 AZ31 1382.7
10%NaCl Mg 591.3
10%NaCl Mno, “* AZ31| 14213
1 pH10
2 200m
13 15% ( )
3 10
4 9 MnO,
12
10%NaCl
@ © (b) (Mn) 10
16, ' . Mo
Fig.16 Distribution of the detection elements. 08 : ?
< 06 -
i
04 ‘i t
HJ-201B | g )
10mA/cm? 02
1 17 00 . M
0 500 1000 1500
(mAh/g)
17.
Fig.17  Discharging curve.
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Study on formation of the metal nano dot pattern by nanoimprint lithography

MASUGATA Yasutomo YOKOYAMA Yoshiyuki SAKAI Yuichi
TAMBO Hiroyuki FUTAKUCHI Tomoaki
Abstract

In recent years, nanoimprint lithography has attracted attention as a next generation micro-fabrication technology. In
this method, a mold on which fine nano pattern carved is pressed onto to the object to be processed so that those fine
contours are directly transferred to the object. Meanwhile, research on “Plasmonics” aimed to create a new device that
utilizes interactions between photon and plasmon, has also extensively advanced.

In this study, we're aiming at the development of “Plasmonics” device using the nanoimprint lithography. To begin with,
Ag nano dot pattern (500 - 150nm in diameter) was fabricatied by nanoimprint method using Ag nano particles. When the
absorption spectra of the obtained Ag nano dot pattern was measured, a clear absorption peak attributable to surface
plasmon resonance (SPR) was observed. Furthermore, we have successfully confirmed the changes in surface plasmon
resonant wavelength that were dependent on refractive index around the Ag nano dot pattern.

@p

Ag
Ag

nm

5= 2mvy/1 + 2n2g,

Wp

€y

®
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PDMS
nm
a b SPM
Fig.1 PDMS mold prepared by replica method.
PDMS SYLGARD184 PDMS
Hard-PDMS Hard-PDMS
VDT-731 Gelest 34g SIP6831.2LC  Gelest
18ul 2, 4, 6, 8-tetramethyltetravinylcyclotetrasiloxane
Sigma-Aldrich 50ul HMS-301 Gelest 19
60  30min
PDMS SYLGARD184
150 30min @
Hard-PDMS
PDMS
SYLGARD184  Type A A50
10nm Ag Hard-PDMS AT6
Ag
30wt Ag
FE-SEM JSM-6301F PR301
SPM  Dimension lcon AXS
4 Type 105
2 Ag
PDMS FE-SEM SPM
SYLGARD184
PDMS 150 30min Ag pra—— | Ry,
PDMS -1 P ot ¥ PEEN] o
PDMS
Ag
1 500nm 500nm 2
PDMS SPM

Fig.2 Direct nanoimprint process using Ag nano metal ink.
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(@) 120

(b) 200

Fig.3 Cross-section SEM images of Ag nano particles film after

©230 (d)280

sintering process at various temperature.
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500
4. Ag

Fig.4 Sheet resistance of Ag nano particle film

as a function of sintering temperature.

500nm 500nm
5 Ag

12.5MPa
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PDMS 0.13MPa

5b
PDMS

PDMS

5. 500nm  Ag SEM

@
(b) PDMS
Fig.5 SEM images of Ag nano dot pattern (ca. 500 nm in diameter).

PDMS Ag
FE-SEM  SPM 6

400nm 450nm
500nm 500nm

6. PDMS Ag
@SEM  (b) SPM

Fig.6 SEM and SPM images of Ag nano dot pattern using PDMS mold.

PDMS 500nm  Ag
Ag
150nm 150nm
SPM 7
150nm 120nm  Ag

7. 150nm  Ag SPM
Fig.7 SPM images of Ag nano dot pattern (ca. 150nnm in diameter).
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Ag

Ag

230  30min 8
500nm  Ag

8a 150nm

(@) 500nm (b) 150nm

Fig.8 SPM images of Ag nano dot pattern after sintering process.
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Fig.9 SPM images of Ag nano particles film before and after sintering.
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Ag
3-Mercaptopropyltrimethoxysilane
150nm  Ag SPM 10

10.

150nm  Ag SPM

Fig.10 SPM images of Ag nano dot pattern (ca. 150nm in diameter)

after sintering process while pressing by mold.
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Fig.11 SPM images of Ag nano dot pattern

using the mold of two different hardness.
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12. 150nm  Ag

Fig.12 Absorption spectrum of Ag nano dot pattern and Ag flat film.
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Fig.13 Absorption spectrum measured in various solvent.

80

70 .

60 T

50 A

40 -

30

20

10
0

Wavelength Shift [nm]

1 1.2 1.4 1.6

Refractive Index
14.

Fig.14 Absorption peak shift as a function of the refractive index.
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Fig.15 Absorption spectrum before and after adsorption of avidin protein.
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