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Foreword

On the 14" Issue of the Bando Technical Report

As always, I would like to express my sincere gratitude for your patronage of Bando’s products, technology and
services.

In September last year at the UN Climate Change Summit, Prime Minister Hatoyama announced Japan's
intention to cut its greenhouse gas effect to 1990 levels by the year 2020. Bando has been making contributions
and tackling these issues since fiscal 2004, with product development themed on “the environment, energy
conservation, clean and compact” for our customers.

To strengthen the promotion of these activities, drastic revisions have taken place on the factory floor leading to
significant waste reduction due to 5R activities (Reduce, Reuse, Recycle, Refuse, Return). Also, technological
innovations have led to important carbon offsets, such as the use of natural and plant-derived materials, in the
development and introduction of environmentally-friendly and energy-saving products.

The research papers and technical data presented here are in part related to these issues. T would welcome your

R

Hiroshi Matsuoka
Senior Executive Officer

comments and opinions once you have had an opportunity to review the material.
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Development of New V-ribbed Belt with High Load Capacity

il

Qi

Eijiro NAKASHIMA

As for recent automobile engines, load of power transmission belts tends to increase with luxurization of
vehicles. As a result, wider V-ribbed belts become necessary to match the higher load, which causes increase in

the engine size in the crank axial direction.

On the other hand, social needs for reduction of CO, emission give rise to needs for higher power transmission

efficiency and lighter weight of vehicles. Moreover, improvement of collision safety needs additional space in
vehicles. Achievement of a V-ribbed belt which can transmit higher load with narrower belt width is one of the

solutions to the needs for the reduction of the engine size.

In this paper, we introduce a development of a V-ribbed belt with higher load capacity, which can reduce the
width of the belt by 33 percent compared to conventional V-ribbed belts.
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Environmental Stability of Rubber/Galvanized-steel Direct Bonding System

|\ !
Tsutomu SHIOYAMA

S

Hidetoshi HIRAHARA

P

Kunio MORI

KA AT
Yoshiyuki OISHI

E &2

Eiichi NARITA

The adhesion stability of rubber/galvanized-steel direct bonding system was studied under several

environmental conditions. Following results were obtained. (1)Aging between plates of press machine heated with

steam accelerates the degradation of adhesion about 10 times compared with that in oven at the same temperature.
(2)Aging under relative humidity 95% or hot water immersion accelerates about 18 times compared with press
machine plates aging at the same temperature. (3)Neither ozone aging nor weather meter degradation accelerates
so much as high humidity or hot water immersion. (4)The depth of rubber deterioration was 8 mm by high
pressure oxygen test, 3 ~ 4 mm by high humidity test or hot water immersion test, and 2 mm by hot oven test.
(5)The activation energy calculated from the data obtained by press machine plate aging was 107 kJ/mol.

Key Words: Rubber, Galvanized-steel, Direct Bonding, Environmental Stability
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Table 1 Rubber formulation

Table 2 Aging conditions

Ingredients Amount (phr) Test Conditions Aging time/h
SBR1500 70 Oven aging 1. 70°C 168, 336, 720
NR 30 2.100°C 72,168, 336
Stearic acid 2 3. 130°C 24,72, 168
Zinc oxide 5 High pressure oxygen test | 1. 70°C, 2.1 MPa 168, 336
Carbon black (HA) 30 Press machine aging 1. 70°C, compression ratio 3% 24,72, 168
Silica 10 (over cure test) 2. 100°C, compression ratio 3% 7,24, 72
Process oil 3 3. 130°C, compression ratio 3% 25,724
Antioxidant [PPD"! 1 4. 160°C, compression ratio 3% 1;1:5,2.5
Antioxidant TMDQ ™2 1 5. 180°C, compression ratio 3% 0:5; L; 1.5
Accelerator. CBS™ 1.5 High humidity aging 70°C, RH 95% 168, 336, 720
Sulfur 2 Hot water immersion test | 70°C 168, 336, 720
Cobalt naphthenate 2 Weather meter test 63°C, RH 65%, shower 18/120min | 168, 336, 720
*]N—Phcnyl—N'—isnpropyl-p-phenylenediamine Ozone meter test 40°C, 60 ppm 24,72, 168

*lPolymerized 2,2, 4-trimethyl-1,2-dihydroquinoline
X}N—Cyclohcxyl—Z—bcnzmhiazolylsulfenamide
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Table 3 Adhesion strength and physical properties of
original samples

150°C 150°C
30 min. | 30+60 min.

Cure Cure
Cord pull-out strength (kN/5cm) | 7.15 7 |
Peeling strength (kN/m) 14 12
Rubber hardness (JIS A) 63 63
Rubber modulus M 100 (MPa) 2.1 2.5
Rubber tensile strength TB (MPa) 16.0 17.2
Rubber elongation EB (%) 610 500

THLIWECEHAIETLTWS, £72T413100%F
VAT AWEL B YIRS T L TwWa, Lichi-
TIEHCHODE TR, TLOMMT AL F—D{K T
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60 BANINERF DIE & )7 [0 O 42 F1) & E s = L
Too TLADI00% EY 27 A0 LA MO T
(i, RS RCIERRE D 2 Gt d Lk s, 55EE
ERERLTWAZ LI VINEOETIZLBEEZ2
DHEEUTH 5B,

3.2 ZEES LUMEEREFEEL

S EALRER DB L UMERE R E LR B O $ #* Fig-
ure 1 B L PFigure 212787, FYA—7 w7z
BEAABTIZ, 2— FiEkED, 3<BEDEDIC
70CT30H, 100CTI4HETIHIZEALET LAY
HLI30CTIEMY & 9 2K TFHRO6NRE, TLWH
FERIEDOADETARE L 3mm LOES TR

8 R

Cord pull out
strength (kN/5 cm)

£ R
2 16 | —— e
S~
BE12’
gz
3 8
&

4. i SR

0 - _ it

10 100 1000
. Time/h
_—OTTDT. —&—100°C —e—130°C —&— High pressure oxygen 70°C = = -Original

Figure 1 The pull-out and peeling strength after hot air oven
aging and high pressure oxygen aging.
A: Cord pull out strength, B: Peeling strength
R: Rubber break, M: Rubber/metal interface break,
R/M: Partial
R and M break, SP: Spot rubber break

EAFFRILETHAZ DD, TAHh~DO+F4EE
DI EL TV EVWLDEBDR S,

—7. T0CTOMEMEEI T, BAAEBERED
KFAPELTVWA 222 L a— F5| 2 2 #{ETIFHR
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WHEOETIZLDEDLEEZ OGN D E CHEIREXIZA
BT LEE (SR) THY, HEREH A\ idH - &
BOHIE LD IZTLANTETHILITEL T A, it
BETH ) REEOBED S b M wh, IE
XD TmmiES FTEEEANEL T LA&LT L, 5]
EMEFABDL TLoHICBENTHALZ WA, HEHR
HOHEAEAT L THRITL TV DD L g SN B,

3.3 MET#HEL
INET 2 EA LR O & 5 % Figure 3 1287, MilbB
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@ %N ———f———p—— _g ————r———y
B o : —
< 0% O S

0% ——— |

0% ——

0 1 2 3 4 5 6 7 8
Depth/mm

O HOlAIr70°C720h  -®- HotAir130°C168h  —A High P. Oxygen 70°C 168 h

Figure 2 Tensile properties after hot air oven aging and high
pressure oxygen aging. AR: Remaining ratio(%)

Cord pull out
strength (kN/5 cm)
o
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_ 16 |
:
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0 HEL I Hi SR ES UL SRR
0.1 1 10 100 1000
Time/h
—0—70°C ——100°C —8—130°C —&— 160°C —%—180°C ~— — Original |

Figure 3 The pull-out and peeling strength after hot press
aging.
A: Cord pull out strength, B: Peeling strength
R: Rubber break, M: Rubber/metal interface break,
R/M: Partial
R and M break, SR: Spot rubber break
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Cord pull out
strength (kN/5 cm)
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n
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N
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@
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™
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|
|

Peeling
strength (kN/m)

/

100 M 1000
Timer/h

[7—0— RH 95% 70°C —— Hotwater 70°C  — — Original |

o

Figure 4 The pull-out and peeling strength after high humid-
ity and hot water aging.
A: Cord pull out strength, B: Peeling strength
R: Rubber break, M: Rubber/metal interface break,
R/M: Partial
R and M break, SR: Spot rubber break

AR(TB)

100% —

AR(EB)

60% — 4

40%

Thickness/mm [ =
—0— RH 85% —&— Hot water

Figure 5 Tensile properties after high humidity and hot water
aging. RH95%: 70°C 720 h, hot water; 70°C 720 h.
AR: Remaining ratio(%)
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Cord pull out
strength (kN/5 cm)

20
s V8 — e rR— R R
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i :
a2 8 —
(=]
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0 — _— L - IS S S |
1
10 100 Timeth 000

| @ Weatherometer —A— Ozoneaging = = = Original

Figure 6 The pull-out and peeling strength after weather meter
63°C and ozone aging 40°C.
A: Cord pull out strength, B: Peeling strength
R: Rubber break.

180% | .

AR(M100)

100%

AR(EB)

Depth/mm

—O— Weather meter  —A— Ozone aging

Figure 7 Tensile properties after weather meter and ozone
aging. Weather meter: 63°C x 720 h, Ozone aging:
40°C, 60 ppm x 168 h. AR: Remaining ratio(%)
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Table 4 Physical properties of rubber after various aging conditions
AR: Remaining ratio(%)

Depth | Oven Oven Oxygen | Press Press RH95%  Hot water | Weather  Ozone
70°C  130°C 70°C 70°C  160°C 70°C 70°C 63°C 40°C
(mm) | 720h 168 h 168 h 168h  25h 720 h 720 h 720 h 168 h
AR(M100) 1 148 — 132 120 96 156 140 148 112
3 136 132 128 120 96 136 124 152 116
5 128 132 136 116 100 124 120 128 112
7 124 128 132 116 96 124 116 116 108
AR(TB) 1 93 24 62 97 99 83 86 84 99
3 92 102 64 100 101 101 101 91 100
5 101 102 65 99 102 102 106 96 99
7 103 102 68 98 101 101 102 103 103
AR(EB) 1 76 14 80 83 63 63 62 64 93
3 70 74 83 87 76 76 80 76 96
] 78 ] 81 88 85 85 90 77 95
7 83 75 84 90 85 85 86 85 98
8 —— — — 2 — ——
E 2
L 6| 0 |-
§ 4| £ -2 B
B
- <
8 -5 | { !
i N |
01 1 10 100 1000 -7 | L ! | I ! 1 L}
Time/h 2 21 22 23 24 25 26 27 28 28 3
T 10K

—— Oxygen 70°C
—e— Hot prass 160°C
- & - Weather 63°C

—O— Oven 70°C —&— Oven 100°C —¢— QOven 130°C

—&— Hotpress 70°C =~ —8— Hot press 100°C  —&— Hot press 130°C

=€~ Holpress 180°C --x - RH85% 70°C ——— Hot water 70°C
&-- Ozone 40°C Original

Figure 8 The pull-out strength after various aging conditions.
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Figure 9 Arrhenius plot of cord pull out strength degradation
by hot press aging.
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The Development of a Light Conveyor Belt for
Food Applying to the Small Pulley & Knife Edge.

g AEE
Akimitsu SATO

A light conveyor belt was put in the market at 1960-70 time more late than a rubber conveyor belt but to
contribute to weight saving of equipment (cost cutting of initials), a space-saving design and the energy saving
when running (running cost cutting and also CO2 reduction) by the light and flexible feature, it spread rapidly in
various factories, the distribution & the delivery centers. The market of a light conveyor belt is expanding to about
1/2 of the rubber conveyor belt in the world present and is expanding to the same amount mostly in Japan. A light
conveyor belt has the hygienic feature beside above-mentioned, and it’s possible to convey non-packaged food
such as bread and snack. Therefore the most of a used conveyer belt have been replaced by a resin belt in the food
factory. The belt which conveys a food has various required function. One of the required functions is to make a
small carried material transfer to the next conveyor belt smoothly. In this document, we report on a light conveyor
belt for food corresponding to the small pulley knife edge to correspond to the function.
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Development of Gold Nanoparticles

vz

Katsuhiko HATA

We have succeeded in the syntheses of various metal nanoparticles which can be sintered at low temperatures
(ca. 120 °C) and room temperature. This letter reported about a new product, FlowMetal® GW1000. It consists of
gold nanoparticles dispersing in a high concentration into an aqueous media and provides a closely packed
metallic layer having low resistance and excellent luster by applying onto a substrate and sintering at low

temperatures.
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AbA iz
Bando USA, Inc.
{Corporate Office)
1148 West Bryn Mawr, Itasca, lllinois 60143, U.S.A.
TEL 1-830-773-6600 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
[N et
Bando Belt Manufacturing (Turkey), Inc.
Ihsan Dede Cad. 1000 Sokak Gebze Organize Sanayi Bolgesi,
41480 Gebze, Kocaeli, TURKEY
TEL 90-0260-677-1121 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
7T I
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 B2-31-432-8198
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 B2-55-388-0087
Bando Belt (Tianjin) Co., Ltd.
No. 37 of HaiTong Avenue, TEDA, Tianjin, 300457, CHINA
TEL B6-22-6623-7077 FAX 86-22-6623-7036
Bando Manufacturing (Shanghai) Co., Ltd.
Rm. B, First Floor, Block 56, No.199, Riying North Road, Wai Gac Qiao
Free Trade Zone, Pudong District, Shanghai, CHINA 200137
TEL 86-21-5046-0161 FAX 86-21-5046-0649

Bando Manutfacturing (Dongguan) Co., Ltd.
Building ZF8, ZhenAn Industrial Park, ZhenAn Road, ChangAn Town,
DongGuan City,GuangDong Province, CHINA
TEL 86-769-8564-5075 FAX B6-769-8564-5081

Bando Siix Ltd.
Room 2210, Shun Tak Centre, West Tower, 200 Connaught Road Central,
HONG KONG
TEL 852-2494-4815 FAX B52-2481-0444

Sanwu Bando Inc.
11FL-2, No.51, Sec.1, Min Sheng E. Road, 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 1099, PHILIPPINES
TEL 63-2-241-0794 FAX 63-2-241-3279

Bando Manufacturing (Thailand) Ltd.
47/7 Moo 4, Soi Watbangpla, Tambal 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, Kulaijaya, Johor, MALAYSIA
TEL 60-7-663-5021 FAX B0-7-663-5023

Kee Fatt Industries, Sdn. Bhd.
No.2, Jalan Sengkang, Batu 22, Kulai 81000, Kulaijaya, Johar, 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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