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Foreword

On the 19" Issue of the Bando Technical Report

2013 was the first year of Bando’ s mid-to-long-term plan, “Breakthroughs for the future” (BF), and goals have been set for 2017
and 2022. In FY2014, we are seeing steady progress to reach our goals to work on products with applications in new fields.

At the 5th High Performance Film Exhibition (Film Tech Japan), held in April 2014, Bando received a great response from
exhibit-goers to our Elasticity Strain Sensor C-STRETCH™ and Free Crystal™ optically clear adhesives, both of which make use of
our core specialty elastomer technology.

The welfare and nursing care field is one of the key markets Bando is focused on under BF. In addition to participating in urban
planning for the Kobe Medical Industry, in September 2014, we entered into a collaborative agreement with Kobe University to jointly
develop new products in fields that meet the clinical needs of people with physical disabilities and those in rehabilitation.

In October 2014, Bando joined the Strategic Innovation Project (SIP) for Innovative Design Production Technology to develop 3D
printer molds using cross-linked rubber. SIP is funded by a grant from Japan® s Cabinet Office, and Bando joins Kobe University, the
Hyogo Prefectural Institute of Technology and other institutions and businesses in pursuit of the project goals.

Additionally during the year, we were able to reduce the polishing time for optical communication connectors, achieved stable
polishing for our TOPX® S035 polishing film, utilized our metal nanoparticle product FlowMetal® technology on our room temperature
sintering nanoparticle ink and low temperature sintering silver nanoparticle bonding materials, and introduced new Heat Dissipation
Sheets, which contribute to low thermal resistance in electronic devices.

In the future we will actively utilize the technical capabilities of external research institutions, and work to speedily develop
technology and products to expand existing business and develop new business.

This Bando Technical Report focuses on recently-announced new products, and we welcome your opinions and advice.

-,
Katsuhiko Hata
Executive Officer
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Room- and low-temperature sinterable Ag nanoparticles, FlowMetal®

s ks

Masafumi TAKESUE

Abstract

Silver nanoparticles can be sintered at room- and low-temperatures as a result of melting point depression and size

effect. It is the key technology for industrial usages of silver nanoparticles not only to prepare nanoparticles but also

to keep dispersing nanoparticles into inks or pastes for practical lifetimes. Dispersing technology, which originates

in rubber and elastomer compounding technology in Bando, is one of our core technologies. Here we show our

silver nanoparticle dispersing technology and some applications, for example, metallic circuit patterns, RFID

patterns, TFT applications, and die-attach materials for power LED and power semiconductor devices.

Keywords: room- and low-temperature sinterable; Ag nanoparticles; printed electronics; die-attach material
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Figure 1 SEM images of Bando FlowMetal® printed on a glass substrate (left),
and heated at 120 “C (middle) and 150 C (right).
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Figure 2 Photo (left) and SEM image (right) of Bando FlowMetal® printed
on a specially made substrate and dried at room temperaure.
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Figure 3 (a) Printed CNT TFT array on a transparent flexible plastic film of 15 x 15 cm2.
(b) Micrograph of a printed CNT TFT. (c) Scanning electron microscope image of CNT film.
Copyright (2013) The Japan Society of Applied Physics.
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Figure 4 Grid pattern (left) and RFID pattern (right) prepared
with Bando FlowMetal® by a flexogragh printing.

Figure 5 Optical micrographs of inkjet droplets of Bando FlowMetal® on a untreated PET film (top left)
and a hydrophilic treated PET film (top right). 3D image of a thin line pattern (bottom).
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Figure 6 Cross-sectional SEM image of a sintered silver
layer prepared with Bando FlowMetal® after 1000
cycles of a 200/-40° C thermal cycle test.
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Long-life Image Developing Rollers for Printers Using Low-melting-point Toners

R Al
Kimiya GOTO

Abstract:

Kot i

Jun OHNISHI

A new long-life image developing roller suitable for low-melting-point toners was developed especially for

low-price printers that are rapidly increasing demand in emerging nations. A thermosetting polyurethane elastomer

having a low hardness was newly designed for an internal layer of the roller. A coating material was prepared for

improving anti-adhesiveness against toners of the surface of the roller. Furthermore, both edges of the roller were

overcoated with a polymeric material for improving abrasion resistance. Design optimization of internal and

external layers and edges of the roller completely reconciled some conflicting properties of anti-adhesiveness against

toners, abrasion resistance, and long-life.

Keywords: Image developing roller; Thermosetting polyurethane; Anti-adhesiveness; Abrasion resistance;

Long-life
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BANDO EXCEED™ with Improved Barrier Function Preventing Dye Migration

fifr XH
Fuminori UKON

Our film division manufactures and sells various types of heat-press marking sheets, BANDO EXCEED™., They

are cut into shapes and letters and heat-pressed onto fabrics to achieve adhesion. A high flexibility is required to

follow stretching fabrics, especially for sports wears. Another required feature is a function preventing migration of

sublimation dyes which is commonly used for sports uniforms. The migration of such dyes causes color changes of

the marking sheets for a long period of time.

Our conventional marking sheets have two layers to prevent the migration, an absorption and a barrier layer. In

this study we developed a flexible barrier layer with improved barrier function. Excellent flexibility and barrier

function was attained with a choice of a curable polymer and a hardner. The two conventional layers can be

replaced by this newly-developed barrier layer.
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K iis
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, U.S.A.
TEL 1-270-842-4110 FAX 1-270-842-6139

BN gk

Bando Belt Manufacturing (Turkey), Inc.
Gebze Organize Sanayi Boigesi Sekerpinar Mahallesi Ihasan Dede
Caddesi 1000. Sokak No:1018, 41435 Cayirova, Kocaeli, Turkey
TEL 90-0262-677-1121 FAX 90-0262-677-1129

Bando Europe GmbH
Krefelder Strasse 671, 41066 Moenchengladbach, GERMANY
TEL 49-2161-90104-0 FAX 49-2161-90104-50

Bando Iberica, S.A.
Apartado Correos 136, Poligono Industrial Sant Ermengol I, Calle Francesc Layret
12-14, Naves 4-5, 08630 Abrera, (Barcelona), SPAIN
TEL 34-93-7778740 FAX 34-93-7778741

T T M

Bando Jungkong Ltd.
730-4, Songgok-Dong, Danwon-ku, Ansan City, Kyongki-Do, REPUBLIC OF KOREA
(4BA-705 Shihwa Indus. Zone, Mechatronics Complex)
TEL 82-31-432-9800 FAX 82-31-432-8198

Bando Korea Co., Ltd.
626-220, 869-1, Eogok-Dong, Yang San City, Gyung Sang Nam-Do, REPUBLIC OF KOREA
TEL 82-55-371-9200 FAX 82-55-388-0087

Bando Belt (Tianjin) Co., Ltd.
37 HaiTong Avenue, TEDA, Tianjin, 300457, CHINA
TEL 86-22-6623-7077 FAX 86-22-6623-7036

Bando (Shanghai) Management Co., Ltd.
Rm. B, First Floor, Block 56, No.199, Riying North Road, Wai Gao Qiao
Free Trade Zone, Pudong District, Shanghai, CHINA 200131
TEL 86-21-5046-0161 FAX 86-21-5046-0649

Bando (! i) Industrial i Element Co., Ltd.
No. 289, Building Kangqiao, Pudong New Area, Xiuyan Road Shanghai, CHINA 201315
TEL 86-21-6810-1866 FAX 86-21-6810-1893

BL Autotec (Shanghai) Co., Ltd.
Rm202, H.Bldg. Honggiao Economic Zone No.787 Xiehe
Road, Changning District, Shanghai, China
TEL 86-21-62181166 FAX 86-21-5237-5172

Bando Manufacturing (Dongguan) Co., Ltd.
Building ZF8, 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.
Suite No.5B, 15/F., Tower 6, China Hong Kong City,
33 Canton Road, Tsimshatsui, kowloon, HONG KONG
TEL 852-2494-4815 FAX 852-2481-0444
Sanwu Bando Inc.
11FL-2, No.51, Sec.1, Min Sheng E. Road, Zhongshan District,
Taipei, TAIWAN
TEL 886-2-2567-8255 FAX 886-2-2511-7653
Philippine Belt Manufacturing Corp.
2nd Floor, Siemkang Building, 280-282 Dasmarinas Street, Binondo,
Manila 1006, PHILIPPINES
TEL 63-2-241-0794 FAX 63-2-241-3279
Bando Manufacturing (Vietnam) Ltd.
RF No.3 Thang Long Il Industrial Park, Yeng My, Hung Yen,
Vietnam
TEL 84-321-3974-986/39 FAX 84-321-3974-911
Bando Manufacturing (Thailand) Ltd.
47/7 Moo 4, Soi Watbangpla, Tambol Bankao, Amphur Muang, Samutsakom,
74000, THAILAND
TEL 66-3446-8422 FAX 66-3446-8415
Pengeluaran Getah Bando (Malaysia) Sdn. Bhd.
No.2, Jalan Sengkang, Batu 22, Kulai 81000, Kulaijaya, 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, Kulaijaya, Johor, MALAYSIA
TEL 60-7-663-9661 FAX 60-7-663-9664
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
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