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Forward
On the 10" Issue of the Bando Technical Report

This year, Bando Chemical Industries, Ltd.. is commemorating the 100" year anniversary of its foundation. To some, 100
ears may simply be defined in terms of time; however, as I enter my 38" year since joining the compary. I recognize the
y ply Y Yy ] f pary it
significance of receiving the baton from the two generations before me and am currently in the process of handing the ba-
g g y p g
ton on to the 4™ generation of successors.

Since the company's inauguration, Bando has always placed emphasis on its "technology” devoting itself to meeting the
needs of its customers whilst improving technological and production development.

Through the years, we have moved from an era whereby the concept of "the more you make, the more you sell” has
been replaced with the concernment for "highly functional, trustworthy and socially adapt (environmentally-friendly) tech-
nology".

It appears that the existence of simple and convenient novelty products as well as bubble technology has increased in the
market. Bando Chemical Industries. Ltd., has continued to manufacture products to enrich lifestyles with the use of its rub-
ber, urethane and plastics technology. We will aim to develop more purified technology. from micro to nano and beyond.

In this current edition we present 5 reports including a special report titled "Power Transmitting Efficiency of CVT Using
Advanced V-belts” which has been contributed by Professor Toru Fujii of the Mechanical Engineering and Systems Depart-
ment of Doshisha University. The report details Bando's core technology and we would appreciate your taking a glance at
the BTR for the benefit of your rescarch and production development. If you have any comments or advice we would be

pleased to receive them.
b7 2
#7
?ﬂbtgf Jga

Minoru Fukuda
Director & Senior Executive Officer
Engineering, R&D and Production Engineering
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Power Transmitting Efficiency of CVT Using advanced V-belts

B EY
Toru FUJII

This paper primarily presents the net power transmitting efficiency of CVT using a dry hybrid V-belt at quasi-static state.
Tilting of the movable pulley flange causes an additional movement of the V-belt in the pulley groove. Tilting of the flange
also changes the contacting condition of the block with respect to the pulley flange remarkably. Consequently, the transmit-
ting efficiency appreciably decreases due to frictional loss and sliding slip. If the lower arms of the block mainly sustain the
pulley thrust, the maximum transmittable torque decreases while it does not decrease in the case that the upper arms mainly
sustain the pulley thrust. The power transmitting efficiency is also affected by the operating temperature for the dry hybrid
belt system since the thermal expansion of the tension member rubber bends both upper and lower arms, causing the lower
arm contact to the pulley flange. The power loss for CVT using a metal V-belt is also reviewed based on the recent study.
The similar mechanisms for power loss to dry hybrid V-belt CVT are found, namely the pulley flange deformation causes
the appreciable belt penetration into the pulley groove, and a great power is lost due to belt movement into the pulley
groove. For a metal V-belt CVT, belt weight is also a key for the power loss at high belt velocity.
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A Study of Factors Affecting Conversion Ratio from
Thrust to Tension in Dry Hybrid Belt for CVT

o
Ryuichi KIDO

Mitsuhiko TAKAHASHI

For the improvement in a power transmission performance of dry hybrid belt for CVT, it is very important to raise the

conversion ratio from pulley thrust to belt tension. In order to do that, it is necessary to show the factors affecting the con-

version ratio and to clarify the mechanism why the difference between the ratios arises. In this paper, focusing on some

structural factors which are experimentally observed or supposed to affect the ratio, the mechanism is discussed by means

of power transmission analysis using FEM.
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Fig.4 Analytical procedure
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Tab.1 Major specifications of belt and pulley

Diameter of DR pulley 70.41mm
Diameter of DN pulley 126.73mm
Distance between axes 148.5mm
Belt circular length 612mm
Loading torque 39.8Nm
Thrust 3481N
Block pitch 3mm
Belt width on pitch line 25mm
Tensile stiffness of tension member 256kN
Coefficient of friction on tension member 0.7
Coefficient of friction on block 0.2
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Tab.2 Condition and result of analysis

Variable Factor Result

# Ol\;e{'hang Modulus | Modulus o A .
eight | of T. M. | of block Toad IN] | mfior 51
[mm] [MPa] [GPa]

1 0.01 333 7)) 1725 0.496

2| 0.01 333 15.10 1585 0.455

3 0.1 333 15.10 2412 0.693

-+ 0.2 333 15.10 3017 0.867

5 0.1 66.7 15.10 3266 0.938
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Fig.5 Comparison of belt tracks by different over-
hang height
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Highly Functional Blade for Electrophotography

A

Nariaki IWASAKI

=k A"
Takashi MIKI

In the rubber blade used for the electrophotography, pure polyurethane rubber is major because the features of polyure-

thane agree with the demand functions of the blade. In a bewildering change of the electrophotography technology, the

needs of the functions not provided in a previous polyurethane rubber blade have occurred now. Then, a highly functional

blade that gave new functions to the polyurethane rubber blade was developed. Especially. the blade given the high func-

tion such as "grinding”, "low coefficient of friction” and "electroconductivity” is reported in this paper. Also, the physical

properties of urethane and the manufacture process of the blade are reported from the viewpoint of the blade manufacturer.
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Fig.3 Process from mold to blade sheet
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Table 1

Functions and technologies to be necessary for highly functional blade
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Development of a printable rubber marking sheets
for a thermal transfer printer

A

f= 1

Jin TANIGUCHI

A high-performance printable rubber marking sheet for a device which delivered both full color thermal transfer printing

and digital die-cutting has developed. The marking sheet consists of four layers, which are an ink-receptive layer, a hot-melt

adhesive layer, a separator film and protect film. A polyurethane compound was selected for the ink-receptive layer, be-

cause of its superior workability of printing and cutting. Also the polyurethane compound brought faithful representations of

original images. The adhesion of inks and the layer was tuned by addition of TiO2. The tuning up the melting-temperature

of the receptor and of the hot-melt adhesive is important to balance both the workability and the durability in the wash and

in the dry-cleaning.

This marking sheet is sold with a brand name of "Bando Exceed Cygnus", and now it is improved upon to use with ink-

jet printers.
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Development of High Performance V-belt Using Diagonal Weave Fabric

BN

- %1

Yuji NAKAMOTO

The development of a high performance V-belt with a little energy loss can be expected by using high flexibility of the
diagonal weave fabric for the belt. However, the diagonal weave fabric has the problem that the wrinkle is generated easily

at the calendering process. The weaving machine was improved to solve this problem, and various examinations were per-

formed. In this paper, these results are reported.
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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-B42-4110 FAX 1-270-842-6139
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BANDO EUROPE GmbH

Nikolaus Strasse 59, D-41169 Moenchengladbach, FEDERAL REPUBLIC OF 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 I,
08630 Abrera, (Barcelona), SPAIN
TEL 34-93-7778740 FAX 34-93-7778741

BANDO KOCKAYA BELT MANUFACTURING (TURKEY), INC.
Ihasan Dede Cad. 1000. Sokak Gebze Organize Sanayi Bolgesi
41480 Gebze / Kocaeli, TURKEY
TEL 90-262-751-1621 FAX 90-262-751-1698
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BANDO (SINGAPORE) PTE. LTD.
3C Toh Guan Road East #05-01 SINGAPORE 608832
TEL 65-6475-2233 FAX 65-6479-6261

BANDO KOREA CO., LTD.

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

TEL 82-55-371-9200 FAX 82-55-388-0087
BANDO JUNG KONG, LTD.
4Ba-705 (Shihwa Indus. Zone, Mechatronics Complex), Songgok-Dong, Ansan City,
Kyongki-Do, REPUBLIC OF KOREA
TEL 82-31-432-9800 FAX 82-31-432-8198
BANTECH KOREA CO., LTD.
#8902, Hongeun B/D, 824-22 Youkasam-Dong. Kangnam-Gu, Seoul City, 135-080,
REPUBLIC OF KOREA
TEL 02-2051-9130 FAX 02-2051-9131
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.
Rm. 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 ZF8, ZhenAn Industrial Park, ZhenAn Road, ChangAn Town,
DongGuan City,GuangDong Province, CHINA
TEL 86-769-269-7172 FAX 86-769-269-7176

BANDO SIIX LIMITED
Room 2201-2, 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 BELT 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 66-3483-1209 FAX 66-3446-8415

KEE FATT INDUSTRIES, SDN. BHD.
No.2, Jalan Sengkang, Batu 22, Kulai 81000, Kulai, Johor, MALAYSIA
TEL 60-7-663-9661 FAX 60-7-663-9664

PENGELUARAN GETAH BANDO (MALAYSIA) SDN. BHD.
No.2, Jalan Sengkang, Batu 22, Kulai 81000, Kulai, Johor, MALAYSIA
TEL 60-7-6863-5021 FAX 60-7-663-5023

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) PRIVATE LIMITED
26, Seclor 34, EHTP, Gurgaon-122001 (Haryana) INDIA
TEL 91-124-5034-091 FAX 91-124-5034-094
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