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Development of Thermal Conductive Sheet HEATEX® Insulation Type

R

Fumihiro MUKAI

Abstract

In late years, with a technological advance and downsizing of the electronic equipment, the calorific value of

electronic parts increases remarkably. It is necessary to tell cooling machine such as heat sinks, and to radiate heat to

be connected in the generated heat spoiling the reliability as the movement instability of electronic parts that is the

apparatus.

Thermal conductive sheet is a heat transfer material used in form to intervene between heat place and cooling unit.

We oriented filler having shape anisotropy perpendicularly with the thickness direction of the seat and controlled

it, and we applied to thermal conductive sheet. As past result, we developed an insulation type using boron nitride.

Keywords : Thermal conductive sheet ; Insulation ; Vertically aligned ; Boron nitride ; HEATEX®
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A of axis direction
150 ~250W/m-k

A: of thickness direction
1.5~3W/m-k

Figure 3 The appearance and thermal conductivity
of h-BN
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Table 1 Specification of HEATEX® insulation type
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Reliability of Silver Sinter Die-attach Material, FlowMetal®,

on Bare Copper Substrate

P AL
Tomofumi WATANABE

Abstract

The higher operating temperature of power semiconductor devices, the higher thermostability and thermal

conductivity are required for die-attach materials. Silver sinter materials are the most promising die-attach material

for SiC and GaN devices in high temperature operation. Using newly developed silver nanoparticle paste,

FlowMetal®, semiconductor chips could be jointed bare copper substrates by pressureless sintering in a nitrogen

atmosphere. Sintered silver layers by using the silver nanoparticle paste showed a high thermostability in heat cycle

test.

Keywords: Power device; Silver nanoparticle; Thermostability; Jointing material; Sintering
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Ag sinter layer

Figure 1 Construction of the test piece.
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Figure 3 Comparison of SAT image of
sintered Ag layers.
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Figure 4 Cross-sectional SEM image of the sintered
Ag layer in previous work®.
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Figure 5 SAT images of the sintered Ag layers varying cycle numbers of heat cycle test at a temperature

range between -55 and 150°C.

Figure 6 Cross-sectional SEM images of the sintered Ag layers before and after 1000 cycles of a heat
cycle test at a temperature range between a -55 and 150°C: a) an initial view at the center region
of the chip; b) an initial view at the edge of the chip; c) an enlarged view of a); d) a view after
1000 cycles , the center of the chip; e) a view after 1000 cycles , the edge of the chip; f) an
enlarged view of d).
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About the Dry-type Hybrid CVT Belt
- Realization of Higher Torque Capacity and Higher Efficiency -

T /A

Ikuhito DOI

Abstract

Unlike Wet-type Metal CVT Belt, oil is not required for Dry-type Hybrid CVT Belt and it promises better
transmission efficiency due to its light weight. The drawback, however, is it has low load capacity.
This paper serves as an introduction to the development of the new Dry-type Hybrid CVT Belt in raising its load

capacity and its transmission efficiency.

Keywords: Power transmission; Continuously variable transmission; Dry-type hybrid CVT
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Table 1 Test results at 1.8 times load.
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Hybrid RIB ACE™ —#%KIRIRICE (T 2 SRELIRDEHFE -

Hybrid RIB ACE™ —Development of High Transmission Performance at Wet Condition—

FA Gk

Yuya SHINDO

Abstract

In technology development for reducing fuel consumption of automobile engines, high transmission performance
is required for automotive accessory drive belts at wet condition.

In this development, we improved the transmission performance of the conventional Hybrid RIB ACE™ at wet
condition.

First, we investigated the material of fabric covering the transmission surface of Hybrid RIB ACE™. Next, we
investigated the fabric with excellent in transmission performance and abrasion resistance in the belt state.

As a result, in order to improve the transmission performance at wet condition, it is necessary to include cotton in
the material of the fabric, and by adjusting the surface coverage of the fabric it is possible to compatible with the
transmission performance at the dry condition. In addition, abrasion resistance can be compatible with fabrics made
by adding nylon or polyester to cotton.

By applying these technologies to automotive accessory drive belts, which will become even more severe in the
future, it is possible to contribute to the progress of automotive engines.

Keywords : Automotive accessory drive belt ; Mold-type belt
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Figure 2 Water contact angle of knits
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Figure 4 Friction force of knits
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Table 2 Test samples

Sample No. Material
N1 ~ N18 Nylon
Cl ~C4 Cotton
NC1 ~ NC27 Nylon X Cotton
TC1 ~ TC9 Polyester X Cotton
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Figure 5 Test condition of transmission performance

Table 3 Layout Information

Pulley No. | Pulley Type Diiznnellter Condition
1 Drive pulley 120 800rpm
2 Drive pulley 120 800—720rpm
3 Idler pulley 77 -
4 Idler pulley 76.2 —
5 Tension pulley 61 Load : 6kgf/rib
6 Idler pulley 76.2 —
Grinded RIBACE
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WET DRY
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g
5 8
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Figure 6 Test results of transmission performance
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Figure 8

Binarized image

Image analysis about surface coverage
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Figure 9 The relationship between surface coverage and

transmission performance
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Figure 10 Test layout of Wear resistance

Table 4 Layout Information and test condition

Pulley No. Pulley name Di?nnrlster Condition
1 Drive pulley 60 3500rpm
2 Drive pulley 60 Load : 5.2PS
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Figure 11

Test results of wear resistance
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Development of Easy Writability Sheet

EZ 1T

Yutaka KAMADA

Abstract

Recently, Tablet devices are widely known and used. One of the input method is by using touch-pen. However,

many users are not satisfied with the feeling of the surface when writing letters because it is quite different from

papers. In this development of feeling better surface for touch-pen input, we use special elastomer sheet as a surface.

This sheet has a very good transparency, softness, and self-healing property. With these properties, the touch-pen get

an appropriate slippery on the sheet and the sheet gets the adequate dent during the touch-pen input. This technology

makes it possible to get better feeling than conventional products.

Keywords: writability; optical properties; dynamic friction coefficient
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Figure 1 Structure of easy writability sheet
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Table 1 Relation between the stack number of the copy paper and the coefficient of dynamic friction

and the amount of dent
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Figure 3 Relation between the stack number of the copy
paper and the coefficient of dynamic friction

Figure 4 Relation between the stack number of the copy
paper and the amount of dent
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Table 2 Optical reliability test results of Free Crystal®
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Figure 6 Leaving mark caused by contacting
with the AC cable
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Figure 8 GC/MS spectra of AC cable contact portion and
each AC cables

Table 3 The results of contact test with the AC cable
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Table 4 Optical property of elastomer sheet with various

lubricants
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Table 5 Measurement conditions of dynamic friction coefficient
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Table 6 Effect of main agent / curing agent ratio and
amount of lubricant on dynamic friction coefficient
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Figure 9 The relationship between load and dent in
formulation Z

Figure 10 Circle writing test equipment
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Table 7 Measurement conditions of circle writing test
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Figure 11 The surface of easy writability sheet after circle
writing test
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Development of Flame and Heat Resistant Conveyor Belts
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Abstract

In recent years, the need for a conveyor belt having flame retardancy has been increased in order to minimize the

damage caused by a fire. On the other hand, in heat-resistant conveyor belts capable of conveying high-temperature

conveyed materials, conveyor belts having flame retardancy are currently not on the market in Japan.

Flame retardant and Heat resistant conveyor belts can be realized by designing cover rubber blends that can

achieve both flame retardancy and heat resistance. We introduce the flame retardant heat resistant conveyor belt

which has the first heat resistance and flame retardant performance in Japan that matches market needs.

Keywords : Flame resistant; Heat resistant; Conveyor belt
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Figure 1 Combustion mechanism of rubber
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Table 1 Types of flame retardants and their mechanism
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ERNEXRA

RHLFEEH
T650-0047 AT H X B RIIT4 T HO6E6 S
TEL.(078)304-2923 FAX.(078) 304-2983

HRERIE
T104-0031  HCEES X 5iAE2 T H13 % H10% (5AEMIDE V)
TEL.(03)6369-2100 FAX.(03)6369-2101

ZHBAT4Z
T450-6315 & ETHM X AR THI%LS Py 74 E)
TEL.(052)582-3251 FAX.(052)586-4681

KBRA 71X
T532-0011 KBl X P 36 THIFE 1S (BRI 794 257 —9K)
TEL.(06)7175-7420 FAX.(06)4805-1118

m B L5
T590-0526  KBRHF - m i 5 HL5 T H20% 175
TEL.(072)482-7711 FAX.(072)482-1173

LTS
T649-6111 ANk LA 1 Th kL T 5 _F 124275 3015
TEL.(0736)66-0999 FAX.(0736)66-2152

mE T
T675-0198 Ak i PR Y 4 1< 2 & il D N 648
TEL.(078)942-3232 FAX.(078)942-3389

RBFT5

T326-0832 iAW JEF T 7w 42 M1 188765
TEL.(0284)72-4121 FAX.(0284)72-4426

B ERSH

E MRz
WERTE- T —E R RS

INUR—1-C-StRsN&4t T5320011  KBGHHENIX P 56 T H1%E 15 (B KB 754 287—)
TEL.(06)4806-3058  FAX.(06)4806-2205

NOR—IFAM -S4t T6520883 AL X WIRIES T HIE LTS O\ F=2 =777 M) —HiiF)
TEL.(078)652-5650 FAX.(078)652-5670

JERE/NR -4 &4 79300834 & ILELE LRI T H2% 195
TEL.(076)451-2525 FAX.(076)451-8148

RAKRNIVNEFEMA R T970-8026 # B IR VbET FE R4 T H6E L3S
TEL.(0246)22-2696 FAX.(0246)21-3767

N TERSKASH T1030004 FRUHRHXFAAGE2 T H27E 1S
TEL.(03)3861-7411 FAX.(03)3866-4792

EAEEKR S TIL0052 AEHARKIE2 T HI9%6S (FHIMGEE L)
TEL.(03)3865-3644 FAX.(03)3865-3603

BEER RS

BHANUNTEMKX ST TII88037 IRl FILSFH 237 1AL 1 37
TEL.(0776)36-3100 FAX.(0776)36-4038

E—Tl-F—bFostitatt  T652-0883 HIAHISLHXHIALES T H3E17S (XK =7 W=7 777N —HiH)
TEL.(078)682-2611 FAX.(078)682-2614

IR—Sa kR E4t T675-0104  SLHEILI TP RINT £ L 3 £ b 6487 b
TEL.(078)943-3933  FAX.(078)943-4640

Bz —EXBE RS

NR=N =TTtk Gtt T652.0883 i S X BIALES T H3F L1745 N/ k=2 V=777 M) —Hl)
TEL.(078)686-1295 FAX.(078)686-1298

INOR—BEEERMRR A T652.0883 i X BIALES T H3F LT N = V=777 M) =)
TEL.(078)651-5353 FAX.(078)651-5974

JeKithis;

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 42101, U.S.A.
TEL.1-270-842-4110 FAX.1-270-842-6139

Bando Belting de Mexico, S.A. de C.V.
Av. Ejercito Nacional 418 Piso 8 Miguel Hidalgo, D.F. Mexico 11560
TEL.52-55-2581-5527

TR 55

Bando Belt Manufacturing (Turkey), Inc.
Gebze Organize Sanayi Bolgesi Sekerpinar Mahallesi Ihsan 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 |l Calle Francesc Layret

12-14, Naves 4-5, 08630 Abrera, (Barcelona), SPAIN
TEL.34-93-7778740 FAX.34-93-7778741

TITHK
Bando Jungkong Litd.

42, 36beon-gil, jeonwangcheondong-ro, Danwon-gu,Ansan-si, Gyeonggi-do, 15616

KOREA 4BA 705(Shihwa Industrial Zone, Mechatronics Complex)
TEL.82-31-432-9800 FAX.82-31-432-8198
Bando Korea Co., Ltd.

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 No10A, 9/F., Tower 2, China Hong Kong City,
33Canton 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.632-241-0794 FAX.632-241-3279
Bando Manufacturing (Vietnam)., Ltd.
M-6 Plot, Thang Long Il Industrial Park, Di Su Commune, My Hao District,
Hung Yen Province, VIETNAM
TEL:84-221-3974-986 FAX:84-221-3974-911
Bando Asia & Pacific Co., Ltd.
No.1/37 Bangna Thani Building, floor 18 B2, Soi Bangna-Trad 34, Bangna District,
Bangkok 10260, THAILAND
TEL.66-2399-2465 FAX.66-2399-2466
Bando Manufacturing (Thailand) Ltd.
4717 Moo 4, Bangpla Road, Tambol Bankao, Amphur Muangsamutsakorn,
Samutsakorn, 74000, THAILAND
TEL.66-3446-8410 FAX.66-3446-8415
Kee Fatt Industries, Sdn. Bhd.

38, Eogokgongdan1-gil, Yangsan, Gyeongsangnam-do 626-220, REPUBLIC OF KOREA No.2, Jalan Sengkang, Batu 22, Kulai 81000, Kulaijaya, Johor, MALAYSIA

TEL.82-55-371-9200 FAX.82-55-388-0087

Bando Belt (Tianjin) Co., Ltd.
No. 37 HaiTong Avenue, TEDA, Tianjin, 300457, CHINA
TEL.86-22-6623-7077 FAX.86-22-6623-7036

Bando (Shanghai) Management Co., Ltd.

Floor 3, Building H, No.787, Xiehe Road, Changning District, Shanghai, CHINA 200335

Tel:86-21-6391-7222 Fax:86-21-6330-7233
Bando (St i) Industrial i Element Co., Ltd.

No. 289, Building Kanggiao, Pudong New Area, Xiuyan Road Shanghai, CHINA 201315

TEL 86-21-6810-1866 FAX 86-21-6810-1893
BL Autotec (Shanghai), Ltd.

Rm202, H. Bldg. Honggiao Economic Zone No.787, Xiehe Road, Changning District,

Shanghai, CHINA 200335
TEL.86-21-6391-7222

Tel.F60-7-661-2888 Fax.60-7-661-2999
Bando (Singapore) Pte. Ltd.
No.1 Toh Tuck Link #04-02 Singapore 596222
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) Private. Ltd.
Plot No. 436 Sector-8 IMT Manesar 122050, Gurgaon, Haryana, India
TEL91-124-4305600 FAX.91-124-4368954
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