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KYB Corporation adopted the common name of KAYABA Corporation on April 1, 2022.
World Trade Center Building South Tower 28F, 2-4—1 Hamamatsu-cho,

Head Office

Minato-ku, Tokyo 105-5128, Japan  Tel : (81)3-3435-3511

Overseas Subsidiaries and Affiliates LLC KYB Eurasia KYB Motorcycle Suspension India Pvt. Ltd.
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KYB Corporation authorized Japan Academic Association For Copyright Clear-
ance (JAC) to license our reproduction rights and reuse rights of copyrighted
works. If you wish to obtain permissions of these rights in the countries or re-
gions outside Japan, please refer to the homepage of JAC (http://www.jaacc.
org/en/) and confirm appropriate organizations to request permission.

[Americas]

KYB Americas Corporation
2625 North Morton, Franklin, Indiana 46131, US.A.
TEL: (1)317-736-7774

Takako America Co., Inc.
715 Corey Road Hutchinson, Kansas 67504-1642, U.S.A.
TEL: (1)620-663-1790

KYB International America, Inc.
2625 North Morton, Franklin, Indiana 46131, US.A.
TEL: (1)317-346-6719

KYB Mexico S.A. de C.V.
Circuito San Roque Norte #300 Santa Fe II, Puerto Interi-
or, Silao Guanajuato, CP 36275, Mexico
TEL: (52)472-748-5000

KYB Latinoamerica, S.A. de C.V.
Blvd. Manuel Avila Camacho No. 32, Int. 403, Col. Lomas
de Chapultepec, Del. Miguel Hidalgo, DF, 11000, Mexico
TEL: (52)55-5282-5770

KYB Manufacturing do Brasil Fabricante de Autopecas S.A.
Rua Francisco Ferreira da Cruz 3000, Fazenda Rio Grande-
Parana, CEP 83820-293, Brazil
TEL: (55)-41-2102-8200

Comercial de AutopeCas KYB do Brasil Ltda.
Rua Cyro Correia Pereira, 2400 Suite 07-Cidade Industrial,
Curitiba-PR, 81460-050, Brazil
TEL: (55)41-3012-3620

[Europe]

KYB Europe GmbH
Langfeldstrasse.11 80939 Munich, Germamy
TEL: (49)-89-5480188-0

KYB Suspensions Europe, S.A.U.
Ctra, Irurzun S/No, 31171 Ororbia Navarra, Spain
TEL: (34)948-421700

KYB Advanced Manufacturing Spain, S.A.U.
Poligono Industrial Perguita Calle B, No. 15, 31210 Los Ar-
cos Navarra, Spain
TEL: (34)948-640336

KYB Manufacturing Czech, s.r.o.
U Panasonicu 277, Stare Civice, 530 06 Pardubice, Czech
Republic
TEL: (420)466-812-233

KYB CHITA Manufacturing Europe s.r.o.
Prumyslova 1421, 53701 Chrudim, Czech Republic
TEL: (420)469-363-302

117638 Odesskaya street 2 building A, Moscow, Russian
Federation
TEL: (7)495-7716010

[Asia]
KYB Steering (Thailand) Co., Ltd.
700/829 Moo 6, T. Nongtamlueng Amphur Panthong,
Chonburi 20160, Thailand
TEL: (66)3-818-5559

KYB (Thailand) Co., Ltd.
700/363 Moo 6, Amata Nakorn Industrial Park2, Bangna-
Trad Road, K.M. 57, Tambol Don Hua Roh, Amghur
Muang, Chonburi 20000, Thailand
TEL: (66)3-846-9999

KYB Asian Pacific Corporation Ltd.
No. 4345 Bhiraj Tower at BITEC, Unit 1209-1211, 12th
Floor, Sukhumvit Road, Bangnatai Sub-District, Bangna
District, Bangkok 10260, Thailand
TEL: (66)2-300-9777

KYB-UMW Malaysia Sdn. Bhd.
Lot 8, Jalan Waja 16, Telok Panglima Garang, 42500 Kuala
Langat, Selangor, Malaysia
TEL: (60)3-3322-0800

PT. KYB Hydraulics Manufacturing Indonesia
JL. Irian X blok RR2 Kawasan MM2100, Cikarang Barat
17520, Indonesia
TEL: (62)21-28080145

PT. Kayaba Indonesia
JL, Jawa Blok ii No. 4 Kawasan MM2100, Cikarang Barat
17520, Indonesia
TEL: (62)21-8981456

PT. Chita Indonesia
JL, Jawa Blok ii No. 4 Kawasan MM2100, Cikarang Barat
17520, Indonesia
TEL: (62)21-89983737

KYB Manufacturing Vietnam Co., Ltd.
Plot T 10-1 11-T 12, Thang Long Industrial Park,
Dong Anh District, Hanoi, Vietnam
TEL: (84)24-3881-2773

Takako Vietnam Co., Ltd.
27 Dai Lo Doc Lap, Vietnam Singapore Industrial Park,
Thuan An District, Binh Duong, Vietnam
TEL: (84)274-378-2954

KERB TR BHERAT

KYB Manufacturing Taiwan Co., Ltd.
No. 493, Guang Hsing Road, Bade District, Taoyuan City,
33454, Taiwan
TEL: (886)3-368-3123

Pilot No. 6, Sipcot Industrial Park, Vallam Vadagal Village,
Sriperumbudur Taluk, Kancheepuram District 631604
Tamil Nadu, India

TEL: (91)44-3012-4301

KYB-Conmat Pvt. Ltd.
702-703, Beside N. H. No. 8, Por, Vadodara 391243, Gujatat,
India
TEL: (91)960-1551608

KYB Corporation Chennai Branch
No. 408, Height 1, Temple Green Project, Mathur Village,
Sriperumbudur Taluk, Kancheepuram District, India
602105
TEL: (91)2568-0501

[China]

SR (hE) BEARAT

KYB (China) Investment Co., Ltd.
No. 121, Wei 3 Road, Dingmao, Zhenjiang New Zone, Zhenji-
ang, Jiangsu, 212009, China
TEL: (86)511-8558-0300

SRR T3 (31T HRAT

KYB Industrial Machinery (Zhenjiang) Ltd.
No. 38, Wei 3 Road, Dingmao, Zhenjiang New Zone, Zhen-
jiang, Jiangsu, 212009, China
TEL: (86)511-8889-1008

SRR IE R R AR PR A T

Wuxi KYB Top Absorber Co., Ltd.
No. 2 Xikun North Road, Singapore Industrial Zone, Xin-
wu District, Wuxi, Jiangsu, 214028, China
TEL: (86)510-8528-0118

N RS T BAR S T PR A B
Changzhou KYB Leadrun Vibration Reduction Technology
Co,, Ltd.
No. 19 Shunyuan Road, New District, Changzhou, Jiangsu
213125 China
TEL: (86)519-8595-7206

ARSI LS E BB R RRARAT]
Hubei Henglong & KYB Automobile Electric Steering System
Co,, Ltd.
108 Shacen Road, Economic and Technological Develop-
ment Zone, Jingzhou, Hubei, China. 434000
TEL: (86)716-416-7951

HMSHEET R T HRAT

CHITA KYB Manufacturing (Zhenjiang) Co., Ltd.
No. 8 Building-1F, New Energy Industrial Park (North
Park), No. 300, Gangnan Road, Zhenjiang New District, Ji-
angsu 212132, China
TEL: (86)511-8317-2570
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Abstract

With the advancement of digital technology, the
manufacturing industry is becoming increasingly digi-
talized. Companies all over the world are using the In-
ternet of Things (IoT) to build “smart factories” where
each device in the factory is connected to the Internet
to improve the efficiency of the manufacturing process.

Japan's manufacturing industry has maintained qual-
ity through improvement activities and worker train-
ing. For this reason, there has been little progress in
digitalization efforts. However, in recent years, with the
decline in the working population and rapid changes in
the international market, production systems need to
be more productive and flexible than ever before. This
is why MES, which analyzes data from manufacturing
processes to improve productivity and support work-
ers, and SCADA, which monitors and automatically
controls equipment data, are attracting attention.

KYB is also working on MES and SCADA, and has
several systems in operation to acquire and utilize
data from production lines and equipment. In order to
collect, accumulate, analyze, and utilize data, an analy-
sis platform called “ToT Platform” has been developed
in-house. However, the systems that have been in op-
eration for a long time are not linked to the IoT Plat-
form, so only limited analysis can be done within the
systems, and they are not being fully utilized.

Therefore, in this development, we have developed a
new service that solves these problems by first linking
the IoT Platform to a single production data collection
system. This system utilizes IoT and cloud technologies
to build its functions. This paper describes the integra-
tion with the IoT Platform and the functions we have
developed to utilize data in the manufacturing process.
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- ERP (Enterprise Resource Planning)

- MES (Manufacturing Execution System)

- SCADA (Supervisory Control And Data Acquisition)
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Research on Technology to Control Air Bubble
Content in Hydraulic Fluid

B A N I
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VNI EPN
KODERA Yasuhiro
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Abstract

In hydraulic pumps used in Continuously Variable
Transmission (CVT) of automobiles, air is mixed from
the surface of hydraulic fluid due to vibration of the hy-
draulic circuit, and also the dissolved the air appears in
the working oil due to the cavitation. In CVT pumps,
10% to more than 30% of air bubbles are contained in the
hydraulic fluid in the hydraulic circuit under the operat-
ing environment. These bubbles cause many problems
such as pump discharge performance reduction, as well
as degradation related to vibration, noise, and durability.

Therefore, when developing a pump, it is neces-
sary to evaluate its performance under actual oper-
ating conditions, taking into account the bubble con-
tent. However, in general, there are no devices or
methods to stably adjust the bubble content.

To solve this problem, KYB has developed a de-
vice and method to control the bubble content in the
hydraulic fluid. First, we focused on a method using
a swirling flow as a technique for removing bubbles
from oil, and fabricated a bubble separation device.
Second, we analytically and experimentally con-
firmed that the bubble separation effect of this de-
vice was sufficient.

Furthermore, we installed the bubble separator in
the actual pump test equipment and verified whether
the bubble removal effect could be obtained. Finally, to
automatically control the bubble content, we verified it
was possible to obtain the desired bubble content ratio
by controlling the opening and closing of the valve on
the outlet side of the bubble separator. In this report,
the results of the above verification are described.
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Abstract

Dampers are devices which suppress vibrations
that cause harm to vehicles, buildings, and the
like. There are various types of dampers, depend-
ing upon the application. However, each type of
damper comes with its own problems. Typical ex-
amples of such problems are that in the case of oil
dampers, liquid leakage may occur, and the damp-
ing force may be dependent on temperature. Par-
ticle dampers suppress vibrations by generating
resistance force through the use of particles in
place of oil or the like. These dampers can be ex-
emplified as a possible solution to the abovemen-
tioned problems. In this study, an investigation
and examination were carried out in order to clar-
ify the generative force characteristics and force
generation factors of a separated dual chamber
single rod-type particle damper which employs a
particulate elastomer™. This type of damper holds
the possibility of solving these problems by means
of a simple structure.

With regard to the damper used in this study, a
particle chamber within the cylinder was divided
in two by a piston. It was found that when one
chamber of the damper was filled with particles,
the generative force had the characteristic of be-
ing gradually hardening with hysteresis, with
great influence exerted by elastic force in the nor-
mal direction and frictional force in the tangential
direction. The elastic force in this case was mainly
accounted for by repulsion force under compres-
sion generated by the compression of the particles,
and the frictional force was generated by sliding
friction between the cylinder and the particles.
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Furthermore, it was found that in particular, the
packing fraction and Young’s modulus, which af-
fects the material, exerted a large effect on the
maximum generative force and the hysteresis.

When both chambers were filled with particles,
contrary to the findings of single-chamber filling,
it was found that the frictional force was generat-
ed by the sliding friction between the cylinder and
rod and the particles, whereby, due to the friction
of the rod, a waveform of the generative force was
asymmetrical with respect to the origin.

These results were demonstrated by means of

-
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simulations of generative force and particle behav-
ior using the distinct element method, as well as
by experiments. The simulation results and the
experimental results were in good agreement with
one another both qualitatively and quantitatively,
and it was confirmed that the simulations were
able to reliably reproduce the phenomena which
occurred in the experiments.
*“Elastomer” is a generic term for a polymer hav-
ing elasticity. Rubber and the like correspond to
this term.
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