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Foreword
On the 13" Issue of the Bando Technical Report

I would like to express my gratitude once again this year for your support of Bando’s products and services.

The sub-prime loan problem caused by the collapse of the American housing bubble in 2007 led to a global
financial crisis resulting in a deep recession in Japan and elsewhere in the world. Many believe it will take 2-3
years to recover from these circumstances. However, this may be seen as the starting point to accelerate changes
in society, markets and business practices.

Bando has conducted its engineering and product development with a theme of “Environment, Energy-Saving
and Pollution Free Clean Conversion.” Now we must review where we stand and, from a mid-term outlook,
continue the challenge and execution of Green and Clean Technologies (G&C Tech) in response to the needs of
society.

In this year’s Report, we are publishing “Development of Conductive Ink Showing Volume Resistivity of 50
u&em by Drying at Room Temperature™ which was awarded last year’s Prize for Best Paper by the Japan Institute
of Electronics Packaging. This product attains organic solvent free, energy saving packaging process innovation
that has attracted a high degree of interest in the package processing market. Additionally, we introduce some of
Bando's energy-saving technology in “Energy-Saving Technologies on Power Transmission Belts.”

As a MONOZUKURI Enterprise we will continue to develop technology to make useful products for our
customers. A total of five papers are included in this year’s Report, and 1 would welcome your comments or

R AR

Hiroshi Matsuoka
Executive Officer

opinions after viewing the papers and engineering data presented.
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What Brings High Performance Polyurethane?

Gl

BEA ™!

Mutsuhisa FURUKAWA

Polyurethane elastomers (PUEs) are one of the most popular polar polymers. The PUEs are usually composed
of soft segment formed with polymer glycol and hard segment done with diisocyanate and curing agent. The
properties of the PUEs are strongly dependent on chemical structure, molecular weight and polydispersity of soft
segment or hard segment components, weight fraction of both components and so on. However, the quantitative
contribution of physical cross linkages to rubber elasticity and the direct observation of micro phase separation
have not been done yet. The molecular design factors for high performance PUEs and origin of rubber elasticity
are discussed by chemical anlysis of crosslinks and direct observation of the micro phase-separated structure of

the PUEs using AFM.
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Table 1 Effects of Structures on Properties of Polyurethanes

Structure Feature

Flexibility

Properties

Modulus Elasticity Tear Strength Thermal
Stability

Cross linkage
Triol (urethane), Isocyanurate
Allophanate, Biuret

Intermolecular Forces
Urethane
Urea
Ester
Carbonate
Aromatic
Filler
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Stiffness of Segment
Stiffness (Aromatic, Carbonate, Ester)
Flexible (Ether, Hydrocarbon)
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Table 2 Effects of Molecular Weight and its Distribution of Soft or Hard Segments
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Figure 5 FT-IR Spectra of PTMG-MDI-BD, -BD/TMP
and -TMP PUEs.
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Figure 7 Phase images of AFM for (a)PTMG-MDI-BD
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PUEs.
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Figure 8 Phase images of AFM for (a) Outiside of
Spherulite and (b) inside of Spherulite for
PTMG-MDI-BD (HSC=43wt%).
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Development of Conductive Ink Showing Volume Resistivity of 50 uQcm
by Drying at Room Temperature

wpE s

Masafumi TAKESUE
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Shigeo KUWAMOTO
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Katsuhiko HATA

Conductive inks containing metal nanoparticles have spread out over an electronics market recently according
to development of novel drawing methods for making a printed circuit board, for example, inkjet printing,
flexographic printing. Such metal nanoparticles can be sintered at lower temperature than a melting point of bulk
metal and show high conductivity. It is well-known that the sintering temperature of ideal metal nanoparticles
depends on the particle size. On the other hand, the sintering temperature of actual metal nanoparticles dispersed
in solvent probably depends on not only the particle size but also the surface condition of nanoparticle. In this
work, we had studied the relationship between the sintering temperature and the surface condition of nanoparticle.
Various silver nanoparticles having almost same particle size but different surface condition were prepared by a
liquid-phase reduction method. The sintering temperature of silver nanoparticles dispersed in solvent seems to
depend on the surface condition rather than the particle size because each silver nanoparticle showed different
sintering temperatures. The silver nanoparticles having the lowest sintering temperature showed high conductivity
by just drying at room temperature. The silver ink was patterned with a line width of 30 wm on a paper substrate
by a flexographic printing technique, showing the volume resistivities of 11-46 pQcm by drying at room
temperature.
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Our Company and Imaging Technology
—Development of Cleaning Blade for Electorophotographic device—

H
Yasuhiro SAKO

Recent needs for compact size of electrographic device and use of polymerized toners make it more difficult
to design polyurethane materials for cleaning blades. A cleaning blade having a structure of two layers of
polyurethane materials having different functions is developed. The blade shows very small temperature
dependence of viscoelastic properties and excellent abrasion resistance.
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Energy-Saving Technologies on Power Transmission Belts

o fE—
Ryuichi KIDO

Mitsuhiko TAKAHASHI

Recently even in power transmission belts, it is getting more important to develop technologies corresponding

to environmental problems such as energy-saving technology and environmental load reduction technology. Most
of energy lost in belt drive transforms into heat, so that raises the temperature of the driving belt and reduces the
life of the belt. It is important for reduction of loss energy to reduce the loss not only on belt side but also on
drive system side. Therefore, many technologies which pursue reduction of power loss from these both sides have
been developed. Some examples of the developed technologies in the Authors’ company are introduced on this

paper.
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Abrasion and Friction Test Methods of Rubber

FH

e

Noriaki WADA

Many abrasion and friction test methods of rubber were introduced. For abrasion test methods, many test
methods, such as Lambourn method, Pico method, DIN method, are specialized in JIS (Japanese Industrial
standards). The acceleration and simulation of actual wear are required to these methods. Frictional properties of
rubber largely changes according to various contact pressures, surface roughness, sliding speeds, etc. It is not
required to accelerate evaluation of friction. So, friction test methods are hardly specialized, and each test method

similar to actual friction is conducted for any purpose.
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Bando USA, Inc.
{Corporate Office)
1149 West Bryn Mawr, Itasca, lllinois 60143, U.S.A.
TEL 1-630-773-6600 FAX 1-630-773-6912
{Bowling Green Plant}
2720 Pioneer Drive, Bowling Green, Kentucky 42102-4860, U.S.A.
TEL 1-270-842-4110 FAX 1-270-842-6139
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Bando Kockaya Belt Manufacturing (Turkey), Inc.
Ihasan Dede Cad. 1000 Sokak, Gebze Organize Sanayi Bolgesi,
41480 Gebze, Kocaeli, TURKEY
TEL 90-262-751-1691 FAX 90-262-751-1698
Bando Europe GmbH
Krefelder Strasse 671, 41066 Moenchengladbach, GERMANY
TEL 49-2161-90104-0 FAX 49-2161-90104-50
Bando Iberica, S.A.
Calle Francesc Layret, 12-14, Naves 4-5, Poligono Industrial Sant Ermengol II,
08630 Abrera, (Barcelona) , SPAIN
TEL 34-93-7778740 FAX 34-93-7778741
T T M
Bando Jungkong Ltd.
4Ba-705 (Shihwa Indus. Zone, Mechatronics Complex), Songgok-Dong, Ansan City,
Kyongki-Do, REPUBLIC OF KOREA
TEL 82-31-432-9B00 FAX 82-31-432-8198
Bando Korea Co., Ltd.

869-1,Eogok-Dong, Yang San City, Gyung Sang Nam-Do, 626-220 REPUBLIC OF KOREA

TEL 82-55-371-9200 FAX 82-55-388-0087
Bando Belt (Tianjin) Co., Ltd.
No. 37 of HaiTong Avenue, TEDA, Tianjin, 300457, CHINA
TEL 86-22-6623-7077 FAX B6-22-6623-7036
Bando Manufacturing (Shanghai) Co., Ltd.
RAm. B, First Floor, Block 56, No.199, Riying North Road, Wai Gao Qiao
Free Trade Zone, Pudong District, Shanghai, CHINA 200137
TEL 86-21-5046-0161 FAX 86-21-5046-0649

Bando Manufacturing (Dongguan) Co., Ltd.
Building ZFB, ZhenAn Industrial Park, ZhenAn Road, ChangAn Town,
DongGuan City,GuangDong Province, CHINA
TEL 86-769-8564-5075 FAX 86-769-8564-5081

Bando Siix Ltd.
Room 2210, Shun Tak Centre, West Tower, 200 Connaught Road Central,
HONG KONG
TEL 852-2494-4815 FAX 852-2481-0444

Sanwu Bando Inc.
11FI-2, No.51, Sec.1, Min Sheng E. Road, Taipei, TAIWAN
TEL 886-2-2567-8255 FAX 886-2-2567-2710

Philippine Beit Manufacturing Corp.
2nd Floor, Siemkang Building, 280-282 Dasmarinas Street, Binondo,
Manila 1099, PHILIPPINES
TEL 63-2-241-0794 FAX 63-2-241-3279

Bando Manufacturing (Thailand) Ltd.
47/7 Moo 4, Soi Watbangpla, Tambol Bankao, Amphur Muang, Samutsakorn,
74000, THAILAND
TEL 66-3446-8422 FAX 66-3446-8415

Pengeluaran Getah Bando (Malaysia) Sdn. Bhd.
No.2, Jalan Sengkang, Batu 22, Kulai 81000, Kulai, Johor, MALAYSIA
TEL 60-7-663-5021 FAX 60-7-663-5023

Kee Fatt Industries, Sdn. Bhd.
No.2, Jalan Sengkang, Batu 22, Kulai 81000, Kulai, Johor, MALAYSIA
TEL 60-7-663-9661 FAX 60-7-663-3664

Bando (Singapore) Pte. Ltd.
3C Toh Guan Road East #05-01 SINGAPORE 608832
TEL 65-6475-2233 FAX 65-6479-6261

P.T. Bando Indonesia
JI. Gajah Tunggal, Kel. Pasir Jaya, Kec. Jati Uwung, Tangerang 15135, INDONESIA
TEL 62-21-5903920 FAX 62-21-5901274

Bando (India) Pvt. Ltd.
Plot No.255, Sector-7, IMT Manesar, Gurgaon-122050, Haryana INDIA
TEL 91-124-4368951 FAX 91-124-4368954

45

BANDO TECHNICAL REPORT No.13/2009



BANDO

BANDO TECHNICAL REPORT No.13
INV R— T =AHILLFKR— b
T 2148 3 H 2 H381T
T I F—AbFEaEH R&DY > ¥ — - FEAE

ST VA O e ] 7 v el o L

F630-0047 AT YLK HE LI T 66

s

TEL.078-304-2935  FAX.078-304-2984
URL http://www.bando.co.jp

LG T o M S


Owner
長方形


