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Foreword to the 18th Bando Technical Report

Thank you for your continued support of Bando Group products and services.

In 2013, Bando began implementing its new 10-year mid-to-long-term business plan, “Breakthroughs for the
future” . Since our founding we have refined our core technologies in rubber, elastomers and resins, and developed
trusted quality. Our aim is to be a prominent supplier of belts and functional products on a global basis, with

“environment, energy conservation and high performance” as keywords. The first stage of Breakthroughs for the
future ( “BF-1” ) is from 2013 to 2017. During BF-1, we will further cultivate markets, strengthen R&D and create
new products. We will complete new product development during BF-1, and make strategic moves to expand new
business during the 10-year term of the plan. In existing business fields, our goal is to develop high value-added
products with optimum specifications to suit regional markets, with the keywords, “reduced environmental impact,
high efficiency, compact, and composite functions”. We will also seek to create next-generation, new business
products by honing our core technologies and fusing them with new technologies. We believe that the provision of
new and additional value will lead to the greater satisfaction of our stakeholders.

In this issue of the Bando Technical Report, we describe new product development for existing and new markets
through the cultivation of our core technologies. Also, Professor Tatsuya Tanaka of Doshisha University discusses
strengthening the Bando Group’ s core nano-dispersion technology.

Thank you for your attention, and I would welcome your comments and opinions.

L9 =77

Katsuhiko Hata
Executive Officer
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Changes of the Mixing Technology / System by a Twin Screw Extruder and
Application to Nano Filler Dispersion Techniques

M EW
Tatsuya TANAKA

The technical changes from birth of the batch type mixer in the early 19th century to development of highly
efficient mixture equipment, such as a twin screw extruder, were described. Moreover, the author arranged the
difference between a twin screw extruder and a double wheels mixer from an original viewpoint. Next, a twin screw
extruder which rotates in the same direction with a complete intermesh type was taken up as a system suitable for
nano composite mixing from which a future expansion is expected. And the mixing effect of the Blister disk element
studied in Doshisha University now in order to apply to nano composite mixing was evaluated. It compared from the
numeric simulation result and the experimental result to a conventional kneading disk and new mixing element. As a
result, it was reported that a Blister disk element has the effect excellent in distribution of a nanoparticle.
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High thermal conductive sheet with controlled vertically oriented carbon fiber

PRI e A ! =k iH e
Hiroki NAITO Masaya MIYAKE Yasuhiro SAKO

In recent years heat generations from electronic component of electric devices, such as IC is increasing by

increase of signal amount and processing speed. In order to obtain sufficient performance of CPU, a thermal
conductive sheets are used. We made a flexible sheet with high-thermal conductivity by heat conductive filler
oriented in the thickness direction efficiently with our technology. Thermal conductivity higher than S0W/m*K was
achieved with carbon fiber perpendicularly located in a line from the seat bottoms to the top by the formation of

thermal conduction path.
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Surface Layer Design of Hybrid Rib-Ace by Fiber and PCS(Powder Composite Surface)

6 vyYy
& AR
Sungjin KIM
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Osamu TAKAHASHI

Friction belts, particularly PK type belt for Automotive, are classified by grind type and mold type according to a

manufacturing method to make its Rib feature. Grind type belts, what we called ‘V-ribbed belt’, needs grinding

process in order to shape its Rib feature. On the other hand, mold type belt forms its Rib feature by mold which has a

bunch of Rib shapes on its inner body.

We consider that mold type belt has efficiency on surface design of the belt which can give specialized friction

characteristic on the Rib surface. Regarding Surface Layer Design of Mold type belt as we developed by Fiber and

PCS (Powder composite surface) process will be overviewed in this report.
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Development of Energy Saving Conveyor Belt Rubber made by
a New Silica Dispersion Process

HOR B —RR!

Soichiro NAKANE

T R
Taiki TSUCHIYA

Environmentally-friendly and energy saving technologies have been studied in every industrial field. Conveyor

belts with low rolling resistance on the carrier rollers are also required like automobile tires. In this paper a new

compounding technology is given, which achieves both an excellent low rolling resistance and a high tear energy
without specially modified polymers. This compound will be applied our conveyor belt "ZBANDO ECO-CARRY”,

and bring noble energy cost-cut for the our customers.
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Development of a polyurethane cleaning roller "ELETACK"

fafl miA
Hiroki UOZUMI

We developed a polyurethane cleaning roller "ELETACK" with our compounding technique and processing
technology of polyurethane. ELETACK has three strong points; low staining, superior wear resistance and controlled
electric conductivity.

ELETACK does not contain residual low-molecular weight materials such as low molecular siloxane in silicon
materials. In addition, neither plasticizers nor adhesive materials are used. Therefore, we realized the cleaning roller
with very little contamination nature. The excellent wear resistance of polyurethane leads to durability of cleaning
power much better than existing rollers made of isobutylene-isoprene rubber and silicone rubber. Furthermore, the
electric conductivity carefully designed and controlled with our technology reduces frictional electrification and
exfoliation electric discharge.

A non-sticky type ELETACK was also developed. This type of cleaning roller utilizes static electricity on its
surface as a source of cleaning power. A very smooth roller surface made by a special coating makes it suitable for

the cleaning of very fine dusts.
ELETACK is a new choice of cleaning rollers.
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T ETORTAT HE,
CUALPER M TIL, 1THM (G5 ) b7 ) AREHR] (VOC) %#923keg fliH (2),

= & BIhE | EZ-StickiET R (B)
ltem Installation by EZ Stick | Current installation (l.e.)

At manufacturing 1 vehicle

BIEEENDFE fii =]
Influence to Builder No Yes

BIRENDEE " =]
Influence to Environment No Yes

M2 MIROAKER (VOC) HHE
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2) AZRsLw
AT % B O AHTERICEREAR] (VOC) REEHZHH L 2Wwizd, i~ A7 BAETAIZRE L,

3) HLALRT W
SN HEE A 2 B AT L T\ 5 7200 FAEAISAT TAR (A AR BAT F25) 2R L T2 L9 (X3),

$=iT5

Ferkoes Ry of ks iy i
e ey )

Sealing

FfEE
Time crunch

Vensssnensussanssannnant

3 FAEROEIIR

4) HLTHZ#RIZ
THOHF Z 2T T, —RIHEH SN TH L THIZEL2TEE (M4).

(S~ Z) WS> &

)

BIIERTHL #ERTHE  HERTHU SUS AL
Resin “L” Resin “E” Resin “U”

MIRM  JE S 3 mm

4 BETHICHT EEMEHAR
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5) ILREFS T (5TUT) ©bHLAMHE

PERDIELIIETIE, BLESE Y Lz ko Twiz, RIS ZZE L Twiz) IRSFHS T T ko

i A1) BEo
& LT OBEEIZOWT (K5)
& FUHE  R=20mm. KA JEE 3 mm

THDiELE (Type of base material)

SUS

AL

Before

FEENUEL
Not rise to surface

FEENYLEL
Not rise to surface

After

FEENPUEL
Not rise to surface

FEENPYEL
Not rise to surface

M5 EABEST COBIMRR
5 CORPHAUS THE T 24 e 2., — 10C —60C x 104 1 7 )b

6) A —10C~60T T HEAEMEICHE L L
—10C~60C L T T HEAEMEICHEIZH ) £ A
& RIFHOEEEICOWT (K6)

% PR R=20mm. KA EE 3 mm

THDIELE (Type of base material)

SUS AL
RT FEENPUEL FEENMYEL
Not rise to surface | Not rise to surface
60°C FEENYEL FEENYEL
Not rise to surface | Not rise to surface
. FEENUEL FEENYEL
—10C Not rise to surface | Not rise to surface

6 RUBEBEMOMRHER

WIRAEA T 24 B 2. 60C F 7213, — 10CRFAST 7 HH

4. £&0

N R=NY T4 FE, TARTIESEO S [HRIE] - TM&E 7 2 F ] - [ERSEE] oftigz A L. £<
ST E (m2—3F =2, KA Y, PUAR=, Bl FAA X F L) TRHSNTE 0, I
ZEINTORA DI Z TB Y. BFFEMICE o T, SR 2HAILAPMFENS,
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TOPICS (2013.1 ~ 2013.12)

18

@ ik 72541 T3 5 Bando(India)Pvt. Ltd. Y

A RONUH
o — V2 LY
ik

Q@i 2 TH S
Bando Manufacturing
(Thailand)Ltd. s % A
W77 =h vt
& —% il i%

|58

@ KR
future & & 3%
@/ Intermach
2013 1 e
(Xvazy
EIFEE
RIRY)

FFHBreakthroughs for the

®© 6 06:

|88

@/ CSR#HE2013 ] % FE47

108

@ M-Tech KANSAT 2013 12 Hi@ (£ ~

T 7 AKKR)

€606 ©6

N> R—IN> 54 N®EZ-Stick®E A

|38

@Vt T BEMRASHI (T 7HE) O£
MRS T4 7> NI 7 1358EE

4R

@ L X TH HHH AN F =ik
SAtALiEE N N — RS 2 A 0F
@:Hi XM THLMHANY F—HiK
SAEDTUNN Y B =R A& 2 &0
Q@i Thr Y —- )b F — |

7 v 7 MRS e Ry P S

A7 F sy
[QUICK-CH
ANGE ZEUS |
(150~230kg
) & B
a6

68

Q@7 T 7uar7H¥ A [STOP

SHEET | % B 5§

@ FOOMA JAPAN2013 iz @

¥4 )

(e

@ M-Tech2013 IZHVE R Y v 79 1 b)

|98

Q@i &t Th LNy F—HEKRAS
1125 BANDO eco moving /& FI KRz G5

I M

115

@i
EZ-Stick® | % 385¢

RELV[NY F=Nr T4 pe

@[ 3 FRE AT |12 R (R 2 v &)

@ £ v tFITY2013]IC

Ayt TR)

@7 ) ¥ TOREAPKH

T T

@ KA DB fF )L [ Ceptor® VI S3M %
£ 7.S5M% £ 7.S14M % £ 7 J# AIZ

L.y =21t

R (3 —

kB
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TOPICS (2010.2 ~ 2010.10)

| 2013.6 | B<=WO7O7H4[STOP SHEET %815 |

WES, MEHORmZEH L72F v o= HHO

3R ASTE A T AN NEEISIEN v T

N[NV =TT Xy k®]2) =L LT, ¥ 72

\JO 70T A ¥ [STOP SHEET (A | 72— 1) ] 0124EFE D /N> F— 77 )b — 7 D CSRiGB O HL Y #
(FFRF 554217811%) & RIZE L £ L7z fERIGRE T A IR L A A RO F &7
ICHEARTRELTHBY . BLEHARIEA L 228 [CSREEED013] #5647 L 3 L7y k2L —

AR EOMENH Y T L7z, MEMIE HIIED Fi. CSRIEHETF —<E LC[ary T4 TV A -
MLL7 T AR ERH7A NV LA ZENRL L S | TR [EVE [AME - 548 - 264 [#t

sla ¢

T, BERDPARET, fHICBEITAZ EATRET 2850 MBS ©6o% Eo CiE# 447 C
T S, SREESCENE R EOF v =, WF T, B — A= P II T IE N T E
FHHE LTHOE R EZM>TEND T3, (F v 75— (htp/fwww.bandocojp) £ 1 TCSRDILY A | %%

UL TCSR#EE] 220 v 7 LTLEEW,)

~ | UHEFTIBAICTBANDO eco moving BFIARBRIERERN | %%

M RAAY =T =BT, LR TR O/ 25,000t 12 KB/ S A V2@ L72b 0
ThH Y, FEEEILIERIER 500 M7 5 O H = ICH M5 28 1,848Mwh T, EFITH
Tl HBLE 2 0 3,

BTN = TR P OB A BEFORMBRLHEFH CTHEAT 2 =40 F— 0l
W EIPI T ROkl - i - B ~NO KB AT AOBASE ML T, B
BIZR S LOWHEEHZEEL TOE T, 4. ATV -9 —REHOBERIZL -
TRAIIGOBARIOEH %2 13005 & & 12, FAETED AVF— 08 K IZHBL
TENY F5,
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ERERAAM

AL BERR
AR X s B T4 TH6%6%  T650-0047
TEL(078)304-2923 FAX(078)304-2983

HEXE
HREX 24 TH1%23%5 (ZHNNEWY)
TEL(03)5484-9111 FAX(03)5484-9112

T108-0014

BHEXE
Hi R A X 2R3 T H25%3 5 (RAEE V740 7)
TEL(052)582-3251 FAX(052)586-4681

T450-0002

[Epa
KBRS T H20% 15 T590-0526
TEL(072)482-7711 FAX(072)482-1173

LT
FHLEA OB i 112427305 T649-6111
TEL(0736)66-0999 FAX(0736)66-2152

Myl IiE
TLRE B T ERIT 2L e 1648 76750198
TEL(078)942-3232  FAX(078)942-3389

BT

AR R AR AN 188675  T326-0832
TEL(0284)72-4121 FAX(0284)72-4426

VAN

E NS

W7 I Y —-E2AB RS

NA-REBRSEHA S
RAAR/NR—HR S
NCTEBRMASH
EEEEHASH
JEBENCR - S
BERANR—RA R

NR-IF2Me—HR A

BEEHRSH

BH AT EBRSH
e L L et
E—Td-hF o RSl

NER—Sall VRt

RERWDETEEEAITA T H6% 13 T970-8026
TEL(0246)22-2696 FAX (0246)21-3767
R e X 32 T H3F 4% RIS — RIEL)  T104-0045
TEL(03)3544-8111 FAX(03)3544-8118

O e X R HAG2 TH27 15 T103-0004
TEL(03)3861-7411 FAX (03) 3866-4792
HEA AKX G2 T H19%65 (MG L)
TEL(03)3865-3644 FAX (03) 3865-3603
FIEELTHRESTH2H19% T930-0834
TEL(076)451-2525 FAX(076)451-8148
KRBT N K 6 T B 15 (BB 774 257 —)
TEL(06)4806-3058 FAX (06)4806-2205
AFTEHRAES THELTS (N R =7 W =777/ M)~ HF)  T652:0883
TEL(078)652-5650 FAX (078)652-5670

T111-0052

T532-0011

FRIERAR I T LR 23 IAE L B 7 T918-8037
TEL(0776)36-3100 FAX (0776) 36-4038

AT G X I A1ES T H3H LT SV k=7 V=777 M)—fF) 76520883
TEL(078)651-0512 FAX(078)682-2601
AT G X IR1ES T H3& 1T SV k=7 V=777 M)—fiF) 76520883

TEL(078)682-2611 FAX(078)682-2614
SEREEN TR 1L F o B o N6e48F . T675-0104
TEL(078)943-3933 FAX (078)943-4640

BZ0ft Y —ERBEHES

NAR—P~TF 1Tt R4E

NoF-BEHASH

TR R R T4 T HE% 67 T650-0047
TEL(078)304-2251 FAX(078)304-2254

A X A3 T H3ELT O\ =7 V=7 777N —#F) 76520883
TEL(078)651-5353 FAX(078)651-5974

Elar 52 ukc
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

R 335

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 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 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 (Shanghai) Industrial Belt Co., Ltd.
Rm. C, 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

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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