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No.200 Yasha Road Shangyu Economic Development Zone, Shansyu,
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Flutek, Ltd.

192-11, Shinchon-dong, Changwon, Kyungnam, 641-370, Korea
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Kawasaki responds to your power and automa-
tion requirements for Industrial Machines with
precision, utilizing advanced control technology.

Kawasaki is a total systems engineering company which applies hydraulic products to
provide complete engineered solution on land, sea and air.

With 90 years experience in hydraulic technology we have produced world beating
hydraulic components offering advanced control, durability and reliability to provide the
power and automation required in today's Industrial Machines.

For the future Kawasaki is looking to build on its success, always looking to pro-
vide increased innovation, diversification and continual improvements in service, relia-
bility and efficiency.

Major products’ supply record
Hydraulic press 1,750 sets
Transfer press 113 sets
Continuous casting plant -------------- 241 strands
Hot and cold strip mill ------=-=-=-=----- 42 lines
Thermal & nuclear power generation --- 250 sets
Shield boring machine ----------------- 1,495 sets
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yaraulica echnologysinmkaank: History of Hydraulic Equipment for Industrial Use

0000000000000 Ooooooooooon By gathering the experience of Kawasaki group including 1964000 0000000000000 000 Our first product was a hydraulic system unit for a "Shield Boring
000000000000 00000000000 extensive research and development facilities, a wealth of 000000000000 000000000 Machine" developed in 1964. Subsequently we have been developing
knowledge has accumulated enabling the development of many kinds of hydraulic units in accordance with varying market needs,

gogbooooooooooooooooooao oboboooooooobooboooboooon

outstanding hydraulic technology, Kawasaki is a leading total producing products for Press machines Steel manufacture, Moulding

systems engineering company. ogooooooooooobooboboooooo Machines, Excavators and so on.
0000000000000 OoOoooooo Kawasaki continue to promote the research and development of
0000000000000 00000000 hydraulic technology to increase control and efficiency and to adapt to a
0 Q00ooooo variety of working fluids, and improvements in contamination tolerance.
O :
O OO00o0oaogad Technology for Hydraulic Control
O U
O ] .00000000000000000O0OOQ = Control technology for continuous casting plant, mud guns,
5 E E IS E IIJJDDDDDDDDDEE DDDDDE g e 5 0OOoO0oOO0O0OoO0oOoOoooOoo shield boring machines, and hydraulic presses
D [— - i [F—
0 000 "000000000ng Know-how of machinery O voooooo .oo00O0oooooo - Control technology for level control system in casting molds
oooooooo and plants ] Hydraulic qulpment
B n! for steel making plant . 00000ooooo = Logic control system
As a technology company that N 0000000000000 OO = Digital control technology for presses
- provides diverse prc_)ducts f_0r use 0 . 00000000000000 = Pressure control technology for pipe testers
87 on land, at sea and in the air,we 0 .00000Oo000O00Ooon = Pressure and displacement control technology for Rolling mills
S seek to apply our abundance of [
.E management resources to contin- 0 .yo0ooOooOooooon = Pressure control technology for UO presses
O ue our development as an ooooooooo .
© excellent company and promote == Know-how of hydraulic = | O -0000000001TVOODOOoo = Control teghnology using [TV for ccp and Converters _
T the Kawasaki brand globally. machinery [ SooO0o00o0 ' -0000000000000000 = Control equipment for cable wiring machine for the Ohnaruto Bridge
e
lg 1l Hydraulic equipment . 0000000000ONCOOO00000ONOONOOn = Control technology of transfer presses
[ for industrial machinery
- 000196.2/392.4MP&] 2,000/4,000kgf/cm20 000 0 O = Super high pressure 196.2/392.4 MPa (2,000/4,000 kgf/cm?) systems
é‘ = Precise pressure control system
g = O L 49+ 0.1 MPa (500+ 1 kgf/cm?)
g -00000000000O0OO0OO = Automatic segment erection system
ooooooooood *Q
I oooo > % . 00000000000KIDS-100 O - Kawasaki intelligent digital system
Know-how of material and CICJ = T = loai -
. = Servo logic control system
g OO000OO0O0OOOOO0OO0OO0O surface treatment E ooooooo noooooooooooon 9 Y
D0000000000000 3 Hydraulic equipment .0000000000000000000000000 = Electro-Hydraulic hybrid system “KAWASAKI ECO SERVO”
O S for electric power plant
O Qoooooooooouonol \_ noopoooooooooo p .00000000000000000000 = Control technology for Mold oscillation
O boboooboooooboooo Know-how of total control  |=| | O _ i N
u 0O0OD000000O0Oooooo technolo k%) -00000000000000000000KISSOO0 = Kawasaki Inverter System “KISS
ay
g ooooooooooooooono 8
g 000000000 0O00000 a OO00000daoad Technology for Hydraulic Fluids and Piping
oooooo ooooooooo ; i s
0 T gev e g - 0000000 13.7 MPal 140kgf/cm20 0 0 O 1971 = Water-glycol evaluation test at 13.7 MPa (140 kgf/cm?)
. ; o = Piping technology of black-oxide coatin
s The head office R&D division of e €NgINEEring = o U UL = 2 E
o kawasaki Heavy Industries, LTD. ooOooooooo fL_-’ jooooooog .ooooooooooooooog 1977 e Technology for phosphate-ester
g_ is in charge of research involving Know-how of hydro-dynamics i Hydraulic equipment
IS advanced technology as well as S for construction machinery - 000000000 20.6 MPa 210kgf/cmrri oo 1974 = Polyol-ester evaluation test at 20.6 MPa (210 kgf/cm?)
°>" basic technologies, which '8 ] Water-alvcol et it 20.6 MPa (210 Kaf/cm?
& e GO SRR E’ - 0000000 20.6MPal 210kgf/cmemoon 19/6 = Water-glycol evaluation test at 20.6 MPa (210 kgf/cn?)
= apply and promote. L 0oanoooononon 4} g . 0000000 245MPa 250kgf/emm oo 1979 = Water-glycol evaluation test at 24.5 MPa (250kgf/cm?)
= Kawasaki is bolstering its R&D Know-how of hydraulic fluid [}
§ system to make full use of the :I_: - 000000000 39.2MPa 400kgf/cmrrd 0o 1987 = Polyol-ester evaluation test at 39.2 MPa (400 kgf/cm?)
%) Company's technologies. =
&J § - 0000000 30.9MPal 315kgf/cmmooo 1983 = Water-glycol evaluation test at 30.9 MPa (315 kgf/cm?)
oooooooooon 3 . 3-DOO0CADOOOOOO 1992 = 3-D CAD piping designing system
— - @©
Technical ability of computer \va oo D_ oo ) ) ) ]
. 000000 20.6 MPal 210kgf/cm?d O O O c emulsion evaluation test at 20. a gf/cm
Hydraulic equipment for ship W/O g 1993 <w/o | luation test at 20.6 MPa (210 kgf/cm?)
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Servo controller
ILIS

OP2-14000

1-5

Ooooooooooooooo

Swash plate type
axial piston pump
K3VG series

OP2-3000

ooooooooobooooo

oooooo
ooooo
ooood
oo
oooo

ooo ooooooog
Control valves Valve blocks
OpP2-9000 OP2-10000

Swash plate type
axial piston pump
K3VL series

OpP2-4000

The injection molding machine is one of the main representative plastics molding
machines. The Key issue with this machine is how to control the speed and pressure
of the injection cylinder. The KAWASAKI ECO SERVO (Electro-Hydraulic Hybrid
System), that controls the flow and pressure with electrical control signals only, has
greatly improved the performance of injection moulding machines.

Our series of precision gear pumps (cf. P1-15) are also widely used for extrusion

molding.

e JOOOOOODOOO
Motors

goooooooooooooo

Swash plate type
axial piston motor
M3XA series
OP2-7000

Oooooooooo
goopooon
Low-speed, high-torque
radial piston motor
HMKB/HMKC(SB) series
0P2-800 0

Oodooodooon
Rotary actuator

HR series
OP2-8000O

ooooon
System Technology

00000000 DOOO
Electro-Hydraulic hybrid system
O000000000KAWASAKI ECO SERVO 0 P3-50 0 0

0000000 DO0OOOOOILISO
Electro-Hydraulic servo regulator” ILIS”
0 P2-14,3-80 00

e 00O00OOODO
Logic systemi P3-10 0 O

000D OOOOOOOONO
Large flow servo logic system

e 0O00ODOOONO
Precision gear pump
0P1-150 00

oo
Applications

00000
Extrusion molding machine

000000
Blow molding machine
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00doooooooooooo
Oo00oOooooooooO
Electro-Hydraulic hybrid system
oOoooooooo
KAWASAKI ECO SERVO
OP3-5000

gooobobooooobn

oogoooooooobpooa
Electro-hydraulic
servo regulator

LZ-ROTAS oP3-7000

00o0oOoooo0o00ooonO
OoDO000oO0O0ooooooao
Oo0oooooooo
Swash-plate type axial piston
pump with electro-hydraulic
control regulator
K3VG ILISOP3-80 0O

Ooooooooog
Low noise pump unit
K3PU series
OP3-3000
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oooooo
Pulse Dampers
OP3-4000 —

0oo0Dooooooooooo
0Oo0000D0oooooo0 ——
oooooooooo
Swash-plate type axial piston
pump with electro-hydraulic
control regulator
K7VG ILISOP3-80 0 O
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oo

N ooooooo
- e oooooo
oooooooooo oboooooo ooooooooo
ooooooon NCOOOOOOOOOO Servo controller
Screw pumps Numerical control cushion for hydraulic press
OpP2-5000 OpPi1-18000 OpP3-7000

Our hydraulic system is also used for forging and deep drawing pressure which require
high pressure, high capacity and high speed operation. We also provide extremely
accurate speed and position control systems for cylinders used in Fibre reinforced
plastic presses, a necessity for producing high quality product.

We are continually developing and researching power and motion technology to
include shock and noise reduction and the provision of reliable hydraulic systems and
components for applications which require high pressure and capacity.

gooooood

oooooooo
Servo-logic valves

SLV series op2-11000

;Lijiiii

gooooooooooo

ooooo
Logic valves 0 P3-20 00
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goooon

ooooooooo
Counterbalance valves

KDZ series 0p2-12000

ood

oboooooboooo

suNOOooooo
SUN cartridge valves
0 P2-100 00

000000 OOOO
ing press

Forg

- 0000000000000
Servo-logic valve unit

goooon
System Technology

goog
Applications
«0000O0

e SMCO OOOO
SMC formingpress

e JOOOOONO
Press brake
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gooooogon

g0
Pellet

oo
Hot metal

Japanese steel making technology has been exported world-wide and Kawasaki has
applied the technology to achieve both the huge power output and the sensitive con-

oooo
Sintering plant

good
Coke

oo gooo goo

trol required in these applications.

Kawasaki has also made significant contributions to energy and cost savings as
well as offering improvements in system design and control to enable the stable and

productive operation of these steel plant.
Refer to page 1-4 for hydraulic fluids.

agood
Hot rolled coil
00 oo oooooo & sheets
Basic oxygen furnace Slab Hot rolling
000000 DBID uo —ﬁ
Continuous oom
casting machine 00 — 0ooo
<> Bilet oooooo Plating and
7 Cold rolling coating lines

Semi-finished products
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Cold rolled coil 0o0ooo0oo0o0on

Coal LimestoneJ Iron ore goooo @ & sheets 000000000
I I I | Coke oven 0000 EIectrogIated
goooooo h . zinc and tin
Section mill oono
,' I Torpede car Sheet piles
0000000000000000 oooooo ooooo pooouy ooogo noodon pooooo gopooooud
Unloader Stacker Reclaimer Coke guide car Mud gun Top-charging equipment Degassing equipment \ Ladle lifting Slab shear Steel mill equipmentd Reduction stand
oogd /Armor ooog / Coiler
gooooo Skirt lifting device Mold oscilation Continuous caster 0000000/ Coil conveyer
ooodooooooon GSSDSD"J‘EE'” 0000 —ToooooooTT 0000000 / Skin-pass rolling mill
Hydraulic System Applications o Emergency return Pinchroll pressure control equipment 0 0000 /Wire-rod binder
CLJ/ Gas valve Doooooon ooooooo
Jdooddoodod oooooo Joonooonoonngo O QFD%DEDD O Soft-reduction control equipment Continuous galvanizing equipment
i ' Electro-hydraulic control Electro-hydraulic control system applications ML [0 G205 GEEEEE
Solution to Customers' Needs S0O0000000 —Sooooo G eI T e et
Software servo control Mold level control oooooo
AdvDaEcEderDoEucts _(AchurDat% |E:oDntroD 00000 O / Digital control oooooooo Continuous annealing equipment
0000000000 gooogon
000 ooo Computer simulation Swash plate type
Labor saving Automation axial piston pump Oo0oooooooooog Ooooooooo
—— — Pipeloss valve stands K3VG series Soft reduction system for continuous casting plant oll force control of rolling mill
I LI . OP2-3000 - e s, |
Miniaturization {ngherpressure} 0000000 LZVIK7VGO : 0000000000000 DO0O0000DDNOODoDDOo0Oo - y
Long-life pumps] LZMIK7VGD K7VG series
oooo _( ooooo -\ 00000 BABEIKIVGD OpP2-2000 MO000O00000000000000000000000000
Stable operation Higher reliability /| peqyced pressure pulsation pumps 000000000.1mmO000000DO000000D000000
ogoooo OO00ooooo oooo
High-pressure valves . . . . .
BeDntDaEisDtyD eDaEiaI During continuous casting processes segregation is liable
EEErgDstEviDng Hooon %Eﬂmfs?sfe?nu Hoooo piston pﬂ’mp to occur inside the center of the slab. In "soft reduction”
¥ LZV series technology, accurately position-controlled cylinders press
OP2-1000 down this unsolidfied part to within 0.1 mm. ||

oooooooooood
Electro-Hydraulic hybrid
system
ooooooooo

KAWASAKI ECO SERVO
gopP3-5000

suNoooooo o ood oDoooooo 00000000
= SUNVSEEnge Control valves Valve stand Screw pump
~dls e ra e OP2-90 00 0P2-15000 OP2-5000
#
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Hydraulic cylinders in "Soft Reduction™ continuous caster
0000000O0O0O0o0ooooog
0000000000 00000000
Oooooooooooo

A cylinder with an integrated posi-
tion-sensor and a servo valve com-
pose a position-feedback control
loop with high accuracy.

oood
Unsolidified part

ododooooooooon
Hydraulic system simulation

61.2
61.0

—ooo
60.8 — Kp=0.7
60.6 — Kp=1.0
60.4 — Kp=1.3
60.2
60.0

59.8
04 05 06 07 08 09 1

00 timélsO

)

0000000000 mmQg
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gooboooooOooODOOOO0DOO0D0OO00ODbO0OEHA Electro-
ydraulic Controllerld 2000 0000 O0O0OOOCOOOOOOOCOOOOO
oooobboboboooobooooboOooboboonooboobooobobooon
bbb ooobobooooooooobooooooboobooooono
oooooooooo

awasaki have provided in approximately 200 hydraulic power
nits of EHC (Electro-Hydraulic Control) for Thermal or Nuclear
ower plants and many units for Hydro-electric power plants.

In addition we also apply hydraulic systems such as screw
umps for the transfer and service of heavy oil delivered to
oilers and burners. As well as Hydraulic systems for roller mills
for pulverizing coal, actuators for high voltage circuit breakers
and so on.

0oooooooooooooo
Bent axis type
axial piston pump
LZ series O0P2-1000

Hydraulic power unit for
Electro-Hydraulic Controller
O P2-160 00

oooooooooo
Oil hydraulic unit for roller mill

W/
ooo
Alternator ""“

q

N

i

A\
R\
K

/|
\
v e

V7

oooo ooo
Transformer

Switchgear

Oo0ooooooooood
Fuel oil burning pump
4X series

goooooooooood

Fuel control valve
gpP2-5000
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Various machines are used for refuse

maintaining compact and strong designs.

godooooooooo
Rotary crusher for Large waste

suNOOO00000
SUN cartridge valves
0 P2-100 0 0

goooooooboooboooooooobooooobobooooo
gooooooooooooooooobobbbmoboooboobogon

oooooooooooono

collection, separation,

shredding and screening and scrap pressing. Kawasaki hydraulic
components offer a high pressure capability ideally suited to
these applications providing reliable, high power output while

goood
Control valve
OopP2-90 00

;lijiiii

ooooo
Logic valves
0OP3-2000

ooooooog Oo0oooood Oooooooo
ooooooo ooooooo ooooooo
0ooooooooo Bent axis type | Swash plate type | Swash plate type
ooooooo axial piston pump | axial piston pump axial piston pump
Low_speed h|gh_t0rque rad|a| LZ Series K3VL SerieS K3VG SerIeS
piéton motor OP2-1000 0OP2-4000 OP2-3000
HMKB series
0P2-800 0
aood
Applications
« OO0 0OOOO 200000

Multi cutter

Biaxial shredder
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oooooooooooooooo
ooboooooooooomoon
Oooocooooooobooooo
0O MX-RGO HMKB(SX)D O OO OO
oooobooooboooonooo
gobooooooooobooooo
ooooo

O00O0000ooooooooo
Swash plate type axial piston motor

M3X/M3B-RG series

000000000000000 |Do0000oooooooooo
Swash plate type axial piston pump | Bent axis type axial piston pump

K3VG seriesop2-3000 LVPO170pP2-1000

Op2-7rO0 00O

gooooogooooooooog
Low-speed, high-torque
radial piston motor

HMKB series
OP2-8000

suNgOooood

oooooono
SUN cartridge jack
select valve
opooo ooo CVB series
Logic valvesO p3-20 00 Control valvesno p2-90 00 OP2-10000
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Our hydraulic systems are used in various civil engineering
machines that require power and accurate control. We would
like to introduce the Kawasaki Tunnel Boring Machine (Shield
Machine is included). The cutter drive and erector within these
machines is provided by MX-RG, axial piston motor with reduc-
tion gear, or the HMKB (SX) radial piston motor, both offer high
starting torque and low shaft creep characteristics.

Furthermore the hydraulic system activates the main function
of the tunnel excavation system. Our hydraulic control technology
has enabled the automation of tunnel segment erection.

gogoupobobboodad

Automatic Segment Erection System for Shield Machine

gooooooooooooboooon
oooobOoooonooocooooog
ooobooboooooooooooo
odboooboooboooDo

oooooooo

000oO00oooooo

Our hydraulic control technology
has enabled automatization of seg-
ment erection work that used to be
well behind other kinds of automati-
zation and robotization of the shield
tunneling method.

Ooomoooo
Feedback signal

Boooooo
0oooooo
ooo

\ 000000

@o0000000 o

oooo
goooooo
Digital
control unit

w-@ﬁi@

A A A

ooooooooon
Erector control panel

goooooOoooOoooooo
Communication pass cable

0O00O0BD
Hydraulic unit

oooood
System Technology

«J00O0DOOODOOOOOO
Pump unit

W e
1,_ o E_ - - b
= ’

00000000 OOO
Electro-Hydraulic hybrid system
0O P3-5000

000 COOOOODO
Electro-Hydraulic servo control system
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00000000 For Chemical Fibers

Kawasaki has been manufacturing precision gear pumps since 1946, and their perfor-
mances are unrivaled and highly acclaimed worldwide. The Kawasaki Precision Gear
Pumps are produced with the highest degree of manufacturing accuracy to enhance
performances of the external-contact type gear pumps, which in principle have small
pulsations and good volumetric characteristics. These pumps were originally devel-
oped for pumping and metering of polymer to the spinnerette in the production of
chemical fibers, and have prevailed in many other applications that require a constant
accurate flow.[] Refer to page 2-6[1

000D 00O For Multiple Liquids Mixing System

ood oo
Hardner Air
1
; | )
- 1
oa 00000 /Gear pump oooooo
Resin Doooo| |ooo DD
Air | |Reduction| arcner
i oo motor gears 00000 /Gear pump
-KAPl
HB series Solvent 00 /Resin i
|
> [Jé] 0oooog
= Pressure switch

i 7
oL

0 00 0O O For Extrusion Moldings

KWT series

ooo
Hopper

KAP-1/KA1 series
KAS3 series
KA4 series

83}3
ae}a

00O 0 OO For Painting System
SADS series

ooooo
Gear Pump

gooo
Filter

~

;%@

000 /Extruder

BAS series

BAS-H series KHP-1H series
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BAS series
BAS-H series

HF series

KH-1 series KISS series

HF series HBT series
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Joboooboosboogoooon

Camera Stabilizer (5 axis control)

KSTM-800 ' KSTM-700 KST-400

ooboboooooboobooooo
gobobooooboooobooo

ggoooboooobobooooo 0o0oo0oooo

poooooo 0000000000
gooooooboooboobooo . -

Joy stick Control unit

gopooooo3nooooomoo 0 Rate command0
ggooouomooooboooooo
goobooboz200bo0oomMo ooooog P oooooooo
ooooooo0moooooooon Rate sensor | Inner gimbal

goobooobooobobooobob
000000000003 rad rms O
oooooCoO0000001Q rad rms

/< MO00momooo
3 Axi§l Pitch, Yaws, Rolls[]
go0mboooooooooooboooo

o0bDikmOOOOoOODOOOOODO T \}IDDDDDDDD

gob0OiemObObDOOOOooooOO outer gimbal
) 20000000
Although this apparatus was > Axis) Pitch, YawsL

originally developed for ships,
enabling the stabilized camera to

take a clear picture, it is now used oooo

. . . . . Shock absorber
in many wider applications. This

apparatus establishes the camera /

on the frame (inner gimbal) that

drives and revolves to 3 axis cir-
cumferences of the pitch, yaws,
rolls. The frame (outer gimbal) is
supported by another frame that
drives and revolves this mechanism to 2 axis circumfer-
ences of the pitch, yaws and controlled by the elec-
trical servo.

Thus we have succeeded in realizing 3Qu rad rms
against low frequency shakes and 10y rad rms against

high frequency vibration. This stability shows that the
deflecstion of the optical axis 1km ahead is 1cm or less.
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In 90 years of manufacturing hydraulic systems we have also gained experience of
other precise manufacturing technologies such as electrical and electron control and
other technologies which freely move machines.

We have developed many products based on these technologies.

NCUOOooog

NC Die Cushion Hydraulic Equipment for Mechanical Press

000000000000000000000000000 The high-speed hydraulic servo technology applied to
oooooooooooon press machinery freely controls the cushion capability.

- J00O0DODOODO System cofiguration

gooooooo
,-»{ Detection of =p| 000000000
i crank angle Host computer
; —p 00000000 |,
7 Comparator

ooooom oooo o oo D|D_iDmDittDerD
Press slide Material P ! Command
signal ooooo [ig PmO00 [§ ' 0

ooo oooooo I Ramp Proportion a O_REI_ I
Upper die Crank angle

000 — 0oooooom 0ooo
Lower die Pressure head Integratlon 0 (]
0000000 —{ PH | Dooo
Cushi i ooo0oo Differential

ushion pin Pressure signal
opoonom b Gedel L oooooo
Cushion pad 0ooo Bias
00oooo 0ooooo Servo valve
Hydraulic cylinder Air cylinder

oodooodddn
Hydraulic Mold Oscillation Equipment

000000000000000000000000000 « 0000000000 Optimum oscillation
doooooooooooooooooobooooooooon

ooooooooboooOoOobOoOooOoooobooooood
oooooooooo

This equipment gives vertical oscillation to the mold
and prevents the melted steel from being printed on the
mold surface. In response to increasing higher-speed A —— Q
operation, the hydraulically operated type available Hydraulic
arbitrary oscillation wave is being adopted in most of cylinder
mold oscillation equipment, and contributes to quality

improvement of the steel surface. l/-\

N\
r—ct

0000000 O0O0o0oooOoogoo Anoptimum oscillation wave pattern is
ooo0oOoo0OoOoooooooog realized by hydraulic servo cylinders.

N
NP
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umps and various control valves are used in experi-
tems that require accurate control. Load testing
Spring testing machines and large three dimensional
its, as shown below, are all examples of this type of

e JOOODODOO
Main valve unit

00oo0oooooooo
Electro-Hydraulic hybrid system

ooooooood
KAWASAKI ECO SERVO

il iii

0P3-50 00
oooooooo ooooo

Servo-logic valves Logic valves
OP2-11000 OP3-2000

I MOOOOOd
Maifnl ViceOPump Unitd p2-150 0 0O

oooooooo
Filter unit

oooooooooboooon
Bent axis type axial
piston pump
LZVseries OpP2-1000

e ooogoooooon 000000000000000
Boost Pump Unit Swash plate type axial
piston pump

K3VG seriesgp2-3000
K7VG seriesdp2-2000

oooooooo
Screw pumps
OP2-5000

1-19 1-20



DDDDDDDDDDDDDDDDDDDDDD
[]Title / BlueO standard

ID LI L pumps

goooooooooooooo
Bent axis type axial piston pumps

° L)GVULEVD Series 1.00000000000000000

ooobooooooooooon
Swash plate type axial piston pumps

« K7VG series

Joo0oo00oo0oooooooooong  The K7VG pump is a high-pressure
Jooo00oo0o0o0oooooooon  swash plate type axial piston pump suit-

1. As a hydraulic pump for industrial OooooOo0oo0oOoooooooon able for steel making plant and press

gbobooobobooboboboobooog
gbowbooboobbgoooog
gooboboommoooboooooboo

machinery, the "L-series" hydraulic
pump has various control, and high
efficiency and long life. There various

ooooo

machinery. The adoption of high-load
bearings has achieved long life.

0ooooooooooo pumps help you to select the best
pump for your needs. OO0 model K7vG180 K7VG265
- LXMILZVOOOO D LLzoooon 5 s zv series hydraulic pumps are
boooououooooooooon long life, strengthened bearing type 0000000 dsplacement  cm’ 180 270
ubooobooooobooooood LXJLZ series pumps. They can oper-
obooobooobooobooooon ate for long periods of time under Oo00ooQdfOOrated 35 357
ooooooooooooooo severe conditions: high pressure con- pressure
i i i i i MP& kgf/cm?[]
LX series tinuous drive, use of fire resistant fluid, g 0 0 0O peak 40 408
etc.
oood 1,800 1,600
OO0 gooctl LXJLZ- | LXOLZ- | LXOLZ- |LKVIOLEZ VLY VILZ VLY VIOLZ VG LR VIDLD VEE oo max. for self-priming ’ ’
030 060 090 120 180 260 500 speed
min®* 0 O O max. 2,200 1,900
i L cm' | 324 | 63.4 | 843 | 124 | 174 | 260 | 507
displacement

oooooo ﬂ{jﬂ 34.3(350)
PIESSUIE 0o 000000000000000
MPal] kgf/cm?[] 39.2(400) . . .
peak Bent axis type axial piston pumps
Oo0ooo - ° 1.000000000000000000 1.LVP017 is a manual variable displace-
rated speed min 1,800 1,200 LVP 017 000o00ooo ment pump suitable for high-pressure

jacks.
2 0000000000OODOOOODbDOn

goobooooocoooooobooooo
goboobooooobooooooonooo
gooooooooooooooooo

2. The original offset tilting center
mechanism minimizes the dead vol-
ume and realizes high efficiency
between minimum and maximum

B J00000000000000ROTAS-LO
Electro-hydraulic servo regulator "/ROTAS-L"
0O00000oOoooooooOowmooong ROTAS-L is an electro-hydraulic servo

LZ series

O000000000000000D000 regulator that controls the tilting angle flow.
ooooooomoooooooooo (flow rate control) of the "L-series”
0000000000000 hydraulic pumps using a low electrical 000 model LVPO17
signal for input.
0000P3-70000000 Refer o page 3-7. Esaageagtu cm? 40 17.4
e 0 O O Performance
e Dooooo . 000000/ 34.3(350)
LA & step response 0.3s(0° - 27°) pressure
=2 00O MPalkgfiemer]) U [ 49.0(500)
o S responsiveness | - 4 . peak :
T"’.ﬂ' - frequency response 3Hz (+ 12.5°+3dB) goooo
s min°: 1,800
g f I Oo0D0OO0O0OO0O rated speed
:E ; hysteresis 1%
‘ E"; :ﬁhe{ll:rlityIj 0 2%

2-1 2-2



ID LI L pumps

ggboboooboooooobo
Swash plate type axial piston pumps

« K3VG series

2-3

lL.0000oo0ooo0oooobooooboogo
oooe3nseocm’ 0000 oOg

ooooooooo

2. 0000000000000000O0031LIS
O Intelligent Linear ServolO 000 O
oo0oO0oOoooooooooooo

1.The K3VG pump is designed for indus-
trial machinery with open circuits and
has 63-560 cm?® pump sizes.

2.Including a highly precise electro-
hydraulic servo regulator "ILIS", good
varieties of control methods are
available.

3.00b0000ioiiuouoouil 3 gjent and high-pressure pump with
O0o00o0oooooOooooooo

ooboooooooooo

high efficiency and reliability.

K3VG | K3VG | K3VG | K3VG | K3VG | K3VG
LD el 63 112 180 280 | 180DT | 280DT
EilsEIaEea;:rInD cme 63 112 180 280 360 560
ooooo [E}ﬂ 34.3(350)
pressure
MPaJ kgflem?(] EeEkD 0 39.2(400)
o 1,800 1,200 | 1,800 | 1,200
0o o
speed %Sm?sem" oimngl 2600 | 2200 | 1850 | 1600 | 1850 | 1,600
min®t .
o 3,250 | 2,700 | 2,300 | 2,000 | 2,300 | 2,000

E JO0000000000ogng st
Electro-hydraulic servo regulator "ILIS"
00000000000 00000000
0000000000000 000000
0000000000000000000
00000000000000000000

oooo

oooop3-80000000

The performance equivalent to ROTAS has

been realized by microcomputer control. In
addition, it is optimized to speed control in

open circuit applications. Constant flow
characteristics are maintained regardless of

system pressu

Refer to page 3-8.

e 0 O O Performance

re.

oooooo 00.3s
Ooono step response (0~ - 1000)
responsiveness Eegleacergponse - amat-308)
IElysEanElsisEJ 0o 010/FS
nDneaDrityD 0+ 0.50/FS

Jo00oooooobooooooao
Swash plate type axial piston pumps

- K3VL series

1.00000000000000D00D

oK3voooooooooooooo
gobooooooooooooobooo
gboooobooood

2. 00000000000O0O0OC0COCOO

ooboooooooooooooooo
oooooooocoooooo

.000oooooooooooooon

gbooooboooboobooobooo
gooooooboobobboobboooo
gooog

DDDDDDDDDDDDDDDDDDDDDD
[]Title / BlueO standard

. The K3VL series swash-plate type

axial piston pump is a heavy duty
variable displacement hydraulic pump
newly developed for mobile and
industrial applications.

2.The unique patented mechanism

obtained through our long research
has drastically reduced pressure pul-
sation.

. Unload and variable pressure controls

are made possible remotely in addi-
tion to load-sensing and pressure
constant.
In addition, the horsepower control is
available.

000 model K3VL28 | K3VL45 | K3VL60| K3VL80 | K3VLI12 | K3VL140 |K3VL200
gooooo cm:| 28 45 60 80 112 | 140 200
displacement
ooono rDmeE 32(326) |25(255) 32(326)
pressure
MPal kgf/lcm?L] Eegl( oo 35(357) |28(286) 35 (357)

oooo | 2600 | 2700 | 2400 | 2400 | 2200 | 2200 | 1,900
oog max.for self priming
speed
min°: anaXD 3,000 | 3250 | 3000 | 3000 | 2700 | 2500 | 2,200
2-4



ID LI L pumps

- oo g

Screw pumps

3D series

6D series

4X series

B4 series

2-5

1L.000000000000000004d

gbooooobooooooboobooboo
oo

.obooooobbooooooboo

goooooooobooboboooooo
ooooooooobooooo

.Joo0ooooooobooooooooo

oooooooobooobooooood

1. The hydraulic fluid flows to the axial

direction smoothly and extremely qui-
etly because of no sharp pressure
change.

2. As the quantity of discharged

hydraulic fluid is constant irrespective
of the revolution position of an axis,
there hardly occurs a pressure pulsa-
tion.

oooooobooooodboboooo 3. As the idler rotor auto-rotates by the

delivered hydraulic fluid and the biting
power between the rotors is small, lit-
tle wear and a long life is achieved.

000 application
gpog |B000 oood
capacity max. 000 |0bopoooco| 000  |wooooooo| OOO goo
model range | pressure |mineral oil | water glycol | L) CJ O O |OWODOOOD | cytting oil | fuel oil
L/min MPa solution | phosphate | W/O emulsion
0 kgflem?0d ester | O/W emulsion
2.9
3D 100 150| 3pp ° 0 O 0 il °
6.9
6D 4018000 ;700 ° 0 O g g °
6.9
4X 300 500 [ 70m ° 0 O 0 il °
20.6
B4 300 700 | 5400 ° O O il il 1l

e J000O0O0O0OODOODOOOOODOODDO
00O0000O0Ooooooooooooooo
o0000000000000000D0D
0000000000O0000b0OO0bOoO

ooooooo

o Indicates that pump series is best suited for the indicated fluid.
O Indicates that the pump series is also applicable to the indicated fluid.

O Indicates that the pump series is applicable to the indicated fluid
by changing the material of the seals.

O Indicates that the pump series is applicable to the indicated fluid

if changed to the external ball bearing type.

Joooood

Precision gear pumps

KES series PFS series

B series

lL.00o00obooooooooogooog

goobooobooobooobo
gooobbooooooobooboooo
gooooooobooboobooboooo
gboobooooboooobood

.0o00b0oo0ooooobooooooo
gooooobooooboooooooo

.goboooooooooooocoooa
ooooboooooooood

DDDDDDDDDDDDDDDDDDDDDD
[]Title / BlueO standard

. High volumetric efficiency enables a

stable output flow despite fluctuations
in pressure and/or viscosity. The high
accuracy is ensured by extremely
accurate finishing. Each part is
designed to be interchangeable.

. Long durability is ensured with careful

selection of pump materials and
adequate heat treatment for them.

. Abundance of type enables variety of

applications.

good 000 application
ooo oooo| oo
capacity _outlet
model range ";)"’:)ésgb’r: 0 0O |000O0|0oo00j ocoo |boob00joooo
L/min MP metering | extrusion | high quality | polyconden- | vacuum | chemical
0 kgf/cfnzD molding | molding sation | discharge | fiber
KAP-1 6.9
KA1 0.01500 0.6 70 O 0
6.9
KA3 0.0301.1 70 [ 0
6.9
KA4 0.1504.5 70 O 0
29.4
300
BAS (00603 | e 0 0
19.6
200
BAS-H 00602 | ‘spo -
19.
KHS 0.206 2908 | 0
KES 0.8020 Jﬁ;g | 0
PES 0.250 15 78% O 0
49
KHP-1H0.00100.24 gqq O 0
HF 0.1040 3%5
HB 2060 34%3 0
HBT 0.1090 239081 O
HBTD [0.1072 23%61 0
HBTDS |oan40 | Z3 | O
29.4
HT 0.020160 | “3qp 0 0
B 30800 4;390 0 0

000000o00o0ooo0o0ODO0o0o0o0ooonoooooooon
[ Acceptable for the use. [0 Adequate choice for the application.
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DDDDDDDDDDDDDDDDDDDDDD
[]Title / BlueO standard

I LU L wotors

Ooo0o0ooooooooooog
Swash plate type axial piston motors

« M3X series

00o0ooooooooooooog
Low-speed, high-torque radial piston motors

° HMKB] Cmseries 1.000000000000000000

goooooooooooooooooo

The MX/MB series is a swash plate
type axial piston motor with a good
self-priming capability and high starting

gooboooooobooobobobbono
goobboooooooomooong

1.Proven in screw driving of injection
molding machines.

. *‘Q pooboooodoodoouoong efficiency. oooooo 2.Multiple options available such as valve-
-5 poooooooo 5 2000000000000000000  mounting type for speed changing.
000 model MaX200 M3X280 MaXE30 MaxB00 goobooboooooobooo 3.CHP valve is available which can auto-
matically change the speed steplessly
3.0000000000000000000 .
gnooooo . 195 280 533 800 in response to the load. (Constant
displacement cm 0000000000 oooOooao horse-power control)
nooooosd 29.4(300) cHPUbDOOOODOD
b pressure
Y MPa kgf/cm?0 oo 34.3(350)
peak
ooooo ino1
v min 1,900 1,700 1,400 1,200 00000 /Fixed displacement type
oo DDDDDDD_DDI;DD 000 O model HMKB HMKB HMKB HMKB HMKB HMKB HMKB
Swash plate type axial piston motors 046/35 046 075/60 075 100 200/125 200
- gooooo 3
 M3B series Gisplacemont cm 580 745 1,000 1,281 1,510 2,049 3,087
0O
000 model M3B200 | M3B280 | M3B530 | M3B800 s g 20.6(210)
.- O O
oo 195 280 533 800 MPal kgffem? | - - 24.5(250)
gooooo em?® max.
ispl
displacement 00 106 93 178 267 9000 model HM(HD)B | HM(HD)B HMHDB
E"”-D 270 325 400
D0000000 |raeq | 32:0(326) | 30.0(306) 29.4(300) oooooo om? 4.310 5.310 6.800
pressure . displacement
MPall kgflcm?dl peak 35.0(357) 35.0(357) 34.3(350) Qoooon EE!%E 24.5(250)
oo pressure
ooooo | [max 1,900 1,700 1,400 1,200 MPal kgflcm?] ,\DAaXD 29.4(300)
max.speed min*| 5 o -
) 2,930 2,200 1,700 1,500
ooooobooboooooobonon min. 00000 /Dual-displacement type
Swash plate type axial piston motors 90 E B SB SB HMKC HMKC HMKC HMKC HMC HMC
with reduction gears mode 500M 505 046 075 080 200 270 325
- 1 0,
« M3X/M3B-RG series 5sE|aEeEneDntD 100% 492 492 745 1,241 1,475 3,087 4,588 5,326
M3X280- M3X530- M3X800- cm? 50% 246 246 410 574 737 1,470 2,294 2,622
Coo el M3X200- RG06S6.4 RG10S5.7 RG16S6.4
mode RGO3SS5.7 M \i3g2g0- | M3B530- | M3B80O- 0000000 HhG | 172175 20.6(210) 24.5(250) | 20.6(210)
RG06S6.4 RG10S5.7 RG16S6.4 pressure oo
oooooo ; MP& kgficmz0] 20.6(210) 24.5(250) 27.5(280) | 24.5(250)
displacement cm 840 1,610 3,010 5,120 Max.
oooao 5 2
ratod pressure MPal kgflem?0| 21.9(223) 20.6(210) 19.6(200) e 100 0O0OOOOOMNO
EaESDeEdD min© 270 190 150 130 Rotary actuator 1.000000000000000000 1. The Kawasaki rotary actuator is a very
=P i 000O0O0O0O0OOOOoooOooooo useful hydraulic device which converts
! 000280°0 0000000000 hydraulic pressure into reciprocating
rotary motion through an arc up to
0000000o0oo0ooooon 200000000000000D0O0COOO 280 degrees total travel requiring no
Swash plate type axial piston motors ooooooo expensive and cumbersome linkages.
- 2. Available of special types such as those
® M 3XA series with outer stopper and buffer valve.
000 model M3XA380 M3XA600 M3XA820 M3XA1000
noooon cm? 385 600 824 1,065
displacement
Dth oo MP& kgf/cm?[] 17.2(175)
rated pressure
; -08S- ANGH AES- -20S- -20S- -08D- -11D- -15D-
EaEsEeEdD ming? 690 590 540 490 0 0O 0O O model HR-08S-04 | HR-11S-06 | HR-15S-08 | HR-20S-10 | HR-20S-18 | HR-08D-04 | HR-11D-06 | HR-15D-08
- oooo . 6.9
Oo0oo0OQ0 ooDoooo oooooo rated pressure MPa0 Kaffem'T] 13.7(140) (70) 13.7(140)
allowable thrust light thrust type heavy thrust type Oooooo 3.972
rated torque NImO kgbimO| 226 (23) 628(64) |1,716(175) |4,805(490) (405) 510(52) |1,422(145)|3,825(390)
ooooo
otal shaft ravel 20 (989) 4.9(280) 3.3(190) 1.7(100)
2-7 2-8



I D D D Valves

N ERNRNRERN

Directional control valves

e 2P

OO

Pressure control valves

NERNRERERN

Flow control valves

2-9

- SUNDOUOOOOO O

SUN cartridge valves

0o Do mEXDprESSEre 0000 max flow
product model MPﬁ kgflcm?] L/min
ooooo
Directional Control Valves 020 5 100 200 50 1000 200 5000 10000
goooo 1 H
sol. operated DE | 30.91 3150 6 10
directional valve
gooopooooo
soenoidoperatedplot | DEH| 34.31 35071 || 2] =
operated directional valve
oooooooooo 30.9/34.3
pilot operated DH 6 0/|| 16 |22| 32
directional valve 1 315/3500]
noonm 30.9/34.3
manually operated DM : . 6 10} |16 | 2 | 32
directional valve H 315/3500
gooood
manually operated ~ [K4LA| 24.51 25001 6
directional valve
goood
v c/ciM| 30.9) 31500 6] | 8] o] 15]] | 20[os[n 52 62 | 2| 5}
CH
00Doo0ooooooo 30.9] 3150 2‘|82|‘102

pilot operated check vave

0 YO

1520 |2suau 52 |6
\

gooooo
Pressure Control Valv

£S

1,000 2000

5000 1

0|

goboooooo
relief valve-direct type

RD

30.9/39.2/61.8
11 315/400/630(]

00000b000bboboD
relief valve—balanced
piston type

RB/
RBE

30.91 3150

52| 82|

ooooooo
reducing valve-direct type

PRD

30.91 3150

ooooooooooooo
reducing valve-balanced
piston type

PRB

30.91 3150

oooooooooo
sequence valve-direct type

SD

20.61 2100

oooooooooooooooo
sequence valve-balanced
piston type

SB

30.91 3150

5
no
S
@
SSE

ooooog
unloading relief valve

PU/
PUE

30.91 3150

3000000
pressure relief valve
[] 3 pressure ratingsl]

3RBE

30.91 3150

0000000 /Valve blocks

ooooo
brake valve

30.91 3150

goooooooo
counterbalance valve

CBD

30.91 3150

ooooooooo
Ooooooooag
counterbalance valve
-with unloading function

KDZ

24.5] 2500

goooo
Flow Control Valves

1000 2000 5

000 1

goooo
throttle valve

T/TIM

30.91 3150

[
T
8110 15|202({)526'Z

102

0000000000oO
throttle and check valve

TC

30.91 3150

goooo
fine throttle valve

20.6] 2100

10

goooo

pressure-temperature
compensated flow control valve

FJC

20.6/30.9
[1210/3150

Available for
Japanese customers only.

300ooooo
3-directional flow
control valve

FK

30.91 3150

DDDDDDDDDDDDDDDDDDDDDD
[]Title / BlueO standard

B SUNOOOOOODODOOOO
Versatile application potential

goooooooooo
Line mounted standard blocks

gooooooo
Direct integration

goooooooo
Industrial subplate mounted valves

opoooooo
Direct mounted packages

00o0o0ooooooooo
Custom valvepacs

ooooooo
Sandwich valves

oooooooooooooo
Subplates and manifolds
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II:I D D Valves

gooooooo
Servo-logic valves

« SLV series

lL.dooooooooooooooooo
oooooogoo

2.00000000000000000

s.000b00ooOooooooooobooo
ooooooooooo

1. Suitable to high-pressure, high-speed
and large-flow applications as substi-
tute for conventional servo valves.

2. Compact slip-in cartridge.

3. Lower leakage than servo valves, and
insensitive to contamination.

ooo
size

SLV40 SLV50 SLV63 SLV80 SLV100

oooooo

MPa(kgf/cm?)
max. pressure

41.2(420)

gooo
max. flow

L/min 2,200 3,500 5,500 9,000 14,000

oooooo

step response

20ms[ 0O O 20ms below

30ms0 0 0 30ms below

oooo

leakage

1cm3¥/min0 O O 1cm?®min and below

oooooo
hysteresis

0.5%0 O 0 0.5% and below

oogd
linearity

+ 1%0 00+ 1% and below

ood
repeatability

0.2%[0 O 0 0.2% and below

gooooo
Hydraulic lift valves

« HLV series

lL.00000000o00o0oooooooo
ooooooood

2.0000000000000000000
gobbooooooooo

.0f0oooboooooooobooobononono
ooooooooooo

1. The running speed can be freely con-
trolled by electrical signals.

2. A fail-safe design based on the failure
mode effect analysis has been adopted.

3.Easily attachable plug is used for wiring.

000 model HLV20 HLV40
Dooooo i
operating pressure MPa(kgficm’) 1.50 13.7 (150 140)
oooo )
max. flow Lo 20 40

goooooo

Pressure shock damping valves
° i gooooooobooooboboobooboo
_Z_NS Serles goboboooboooooboooooo

gbhobobboooooboobooobooo

ZNS, installed between the solenoid
unloading valve and the sub-plate, can
delay the unloading time by means of an
adjust screw and reduce shock as a

ooo
result.
000 model ZNS5 ZNS6 ZNS10
ooooono
i MPa(kgf/cm?) 30.9(315)
oooo .
max. flow L/min & 8 12
PATB _ _
i @ @ @ 00000000 without shock damping valve
(&} )
g ! 00000000 with shock damping valve
= H
% S poooooOoOoooooooao
d poo0ooOoOoOoooOoOoobooO
time oooooo
SOL ON Unloading time can be delayed

2-11

SOL OFF by adjust screw

DDDDDDDDDDDDDDDDDDDDDD
[]Title / BlueO standard

Oo0oo00oooooo
Counterbalance valves

« KDZ series

0000000 O0OOoOoOoOoOoOooooon  Prevents pressure-ram weight drop and
00000000000000000000 — controls ram speed.

000 model KDZ15 KDZz25 KDZ40
goooog ,
max. pressure MPa(kgficm’) 24.5(250)
ogooo .
max. flow L/min 120 240 500

1.000000000000000000 1.Proportional control valves, which
Oo000000000000o0on precisely control direction, pressure,

e OO UOUO
and flow by means of electric signals

Solenoid operated
ti p| trol val 2. 0bo0poooooooooobooo from the control system, are more
proportonal control valves 000D0D00000000000000  widespread in the press machinery
0000000000000000000 field.

booboooooouoooo 2.They also contribute to forming a sophis-

ticated and simple electro-hydraulic

system.
oo 0o nll:lax.DpreDssElre go000 max.flow
NP )

product model Dkgf/cﬁmzu L/min
ooooooooo
Solenoid operated directional proportional valves 1 2 5 10 20 5 10 200 500 1000 2000

RDPV \
D0O0oooooomuotoo | DDP 5
direct acting type (with LVDT) (DDPL) 30.9
[ 3150
20000000000 LvDTO O DHP
pilot control type (with LVDT) (DHPL) 16 2
\

goooooooo
Solenoid operated proportional pressure relief valves (1 2 5 10 2 5 100 200 500 1000 2000

oopoooooooo
) _ RDPV B
direct acting type 30.9
13150
gooO0oooooooooooo RBP 10 200 |[30[B

balanced piston type | 10

ooooooo

Solenoid operated proportional pressure reducing valves |1 2 20 5 100 200 500 1,000 2000

RBP
30.9/2
Dooooooo PRDPIMEy, 315/20r)
direct acting type oD 13.7/4.9
[l 140/50C]
oooooooooooooo 30.9
balanced piston type S 0 3150 im 207[%
LvDTOOODOOOOO00O0000OoO0O PRDAOPRDPIM O O0O00000O00D00200000
with LVDT : With minor feed back PRDRJPRDP1M pressure : Max. pressure / Secondary control pressure

PRDP

2-12



I |:| |:||:| |:| D |:| Contr()"ers [j000000000000000000000

[]Title / BlueO standard
O000000000o0ooOoo

Controller for proportional valves ° ILISD D D D D D D

o KC/KWC Series 000000000000000000 KC/KWC series are controllers for only Controller for ILIS N0000000000000000000  Adopting high speed digital control sys-
000000000000 00000KCO Proportional valves. We have two types, 0000000000000000000n0  tem by micro-processor enables com-

. . : pact setting and high-precision regula-
Ooomoooooomkweoooon KC series (single solenqld type) and goooooooooooooo tion of outlet flow of pumps
. 0200000000 KWC series (double solenoid type). K3vGOK7vGU O OIiLsoooooogo . . '
; oooooo This controller is for only ILIS control of
the K3VG, K7VG pumps.
e KC-B10-11 KWC-B10-10 0O KIC-D24-10
ype type
oooo
DC24V oood
supply voltage © supply voltage Bict i/
oooooo ; oooooo
max. output current 104100 O O(nominal) max. output current 1.4A% 2
0ooo DC 00 O 5V DC 00 + 5V uooooo 00 50°C
KC-B10-11 KWC-B10-10  input voltage permissible ambient temperature
ooooog 00 50°C, 90%RHO OO O OOOOO
permissible ambient temperature 90%RH and below, no dew

° D D D D D D D D D 000D0O0OOoDOOO0oOoO0oDOO0OoOooogog  This controller is for only the servo logic

ooooood valve SLV series.
00000

Controller . tEpeIj SLC-B20-11-J841 SLC-B20-11-J843
for Servo Logic valve SEEE
supply voltage DC24V
LD DC 000 £ 10V
input voltage * ° D |:| |:| |:| D D |:| |:| D D
goooo
servo output + 2A  max D D D D |:| D
oooooo 00 50°C, 90%RHO 00 000000 Controller for KAWASAKI ECO SERVO
issibl bient t t 0
— SRR Ao fo e ooooooooooooooooooon  This controller is for only KAWASAKI
oooooooooooog ECO SERVO.
0oooP3-60000000 Refer to page 3-6.
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D D Hydraulic Unit
- JO0OOOOO O Pump Unit

2-15

lL.O000b00bOoooooobooooobobooooo
goobooooooooobooooooooo

2. lz00oo0oooooooooooooooooo
gooooooooooo

.0000oooooooobooooobooooooon
gooooooooooobobooooboooooo

1.A hydraulic pump, an electric motor and unload-
ing relief valves are mounted on a base of high

rigidity.
2.High pressure and long life can be attained by
using a LZ series axial piston pump.

3.Among various regulators, the horsepower con-
stant type, pressure constant type, and electric
control type, are available depending upon
customers' requirements.

l.Ogoooooooooooooobooobooooo
gooooooooocoooooooo

0000000000000 O0O0DOO0O0O0O00O
gobooboooobooodobooboooboooo
oooooooo

1. According to the arrangement, the location of
the suction port and return port, and flow in a
tank are designed suitably.

2. According to the hydraulic fluid type, working
environment, and contamination control level,
the material is selected from among stainless
steel, improved atmospheric corrosion resistant
steel, and general structural steel.

lLooo0o0oocoooooooooobooobooooo

2. 000000000000000000000A0
ooboooooooooooooooood

3. 000000000000 00000oooooDoOo
oooooo
1. Simple and pipeless.

2.Single piece manifold reduces welding, packing
and sealing that cause oil leakage.

3.Adoption of all gasket valves assures easy
maintenance.

« EHCUO O OO O EHC unit

- J00O0O0ODO DO O System configuration

000000000 Heat recovery steam generator

oo

EHCI Electro Hydraulic Controllerdd OO0 OO
OooooooUo0ooooooooooooooo
ooooooooOooOoOoOoooooooooooo
ooooooo

gpool198o0 0100000000 DODOODOO
o000000000000ogooooo

EHC (Electro Hydraulic Controller) unit is special-
ized hydraulic system to be used at nuclear, ther-
mal or gas-turbine power plant to provide stable
hydraulic power driving many kinds of valves to
regulate the flow of steam or gas to be sent to
turbine.

Since 1980 we have been supplying over 200
units.

Stack

poooooooo
Inlet guide vane controller

[ goooo

<

000000

——— Middle

ooooooo
- gooogo
Hibih Bressure steam g eEatDsEJDvD . Low pressure stéam stop valve
stop valve P
—p
el | goooooo

Low pressure steam control valve

__,| ©ooooo L SEE

Air compressor

= B

L
T Gas turbine | T4

High
presgure pressure Generator
turbine T turbine T T

Low pressure
turbine

—

0o0ooo [ % <

Fuel gas ooo oo
stop val\i % %: Combustor Air

ooooo
Fuel gas control valve

0000000 Gas valve skid

e [1 00 O Features

F N

ooo
Public service

gooo
Condenser
gooooooo
Lube oil unit
oooooo
Quality control organization
oooooo

Quality control technology

gooooooooooo
Documentation management system

Qcooom
In process quality control system

ooo
Reliability

gooooooOoDo
Reliable components

oooooooo
Production management system

goo
Safety

oooooooooo

Adapting technology for fire resistant fluid

oooo
Dedicated components
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I D D D D D D D D Logic Systems

JO00000000 Logic System

00000000 O0000000000O0OooOOn The logic system is formed by the logic elements on the
0000000000000 00000oNnooononn manifold, which have compound functions according to
0000000000 000000000000000 the hydraulic circuit formations of the host machine.

oooOd [ Featuresl]
1. 0000000000000 000000000mOLm 1. Shockless switching of the high pressure/large capacity

2.0000000000000M0 10 hydraulic circut. (Fig.1) o
3 0000000000000000000000C020m 2. High speed and high frequency switching ability. (Fig.1)

3. Simple the hydraulic system and easy maintenance. (Fig.2)
- 010Fig.1

ON
SOL OFF OFF

ooooag
Logic valve

24.5MPa
i

I <
i PP. s 5
o ‘ So
715L /min ! P S8
H a8
! \0.1\ T T T ‘ T T T T T T T T ‘ T
@ ooomoo || 0.03sec ‘ 0.05sec 0.02sec 0.05sec
Pilot pressure sec ‘
goomao gooog gooma
oooo oooo oooo oooo

Logic valve
switching time

Pilot valve Logic valve Pilot valve
switching time | | switching time switching time

A00D0D00D0OD0245MPA] 250 kgffcn?00 00000000000 DO0ODO0OOOOOOOOD
The oscillograph shows pressures when the pump pressure set of 24.5 MPa (250 kgf/cm?) is loaded and unloaded.

- 020 Fig.2

=

200

Ooooooo :

200

oooo - —)
Former type _,ﬂ-[:‘% F__l?__lf_ ale Logic type 4€EEE Fhee
ol o
qu]E:@ @ @:‘4 &88 Rc=:n 53@}38
= EEEB’
; — 8# } == o
g = g
500 1,050 500 350 550 350
2,050 ‘ 1,250
3 =
rﬁ% §E F i
o
‘ S 00 7,150L/min0 00 ‘@E@ §%a ol
A m| ©
@g— @ @ % S Hydraulic flow b [ts)
- Lo 1 7,150L/min

(Rl E°E)

guguoooggooaad

(RGO )

[ Logic System Application[]

m 00000000 Logic Element

gogbobodbgobooooboooooooooooobbbooooooggog

good

Various control by combining logic elements and logic valve covers.

il E

AOOO 0O O A port pressure
BO OO O O B port pressure
0000000 0 Outer pilot pressure

T~ At
)
\/./\AZT
{* Ash
ooooo —— Qoooo
oood oog
without cushion with cushion

m 1 00000000000000 Logic Element for Pressure Control

goboooooooooobobobooboogoo
Ooooooooooo200000000000000
goooooboooboobobobboboooboooobo
gobooooboobooobobboobo

goon

lL.oooboooobooobooooobooobbooooooooao

2000000000 oobOobOobOboOoobobooboboooooo
goooo

.000o00ooooobobobo0oboOobOobooboobobOoon
oboog

The pressure controlling logic elements have a relief
valve element and a pressure reducing element.
Through combination with the directional controlling
elements, they can form a more advanced logic
system.

U Featuresd

1. Pressure override as a relief valve element.

2. Pressure reduction of the large capacity flow, which standard
valves are unable to control stably.

3. Forms a pressure compensating flow control element through
combination with flow control valve.

gooooo gooooo goooooooooooooo Ooooooooo oooooog
Pressure relief Pressure reducing Pressure-temperature compensate Rafie dlamami Pressure reducing
function function flow control function element
[ N Ittt
gooooo goooooo

L _IIT with cushion without cushion

0000000

il m

i : X

oobooooobooooboboobobooobobobomon
gbobooobogoooboobobooobobobobbooban
gooooobobooooooo

gbooboooooooboboooboooobbbouoou o
gooobobobobbooooooooooooooooo
gooboboooooooooobooooooboboooonoon
gbodbobooboobootoooomoooooboooooon
gbboodooboobobbobboooooohooobooo
goood

3-1

This logic system has freedom for design and can form various
circuits by using each logic element's function and their con-
trolling method.

We not only produce, but also design logic systems to meet
your requirements.

A B B iB
A A Pressure reducing fB* % ‘ f*
element —— - —--
ooooooo
0oooooooo Pressure reducing gigcmticl)]nmcgrgrmolm T
Relief element element A A A

element
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I D D D D D D D Low-Noise Systems

000000000 d Low-Noise Pump Units
R J000K3PUOOOOOKAWASAKI K3PU Series

gooooboobooobobooboooboo
ooooooooooobooobooooo
gboboooobooooboboooobooooo
gbobooobooooobobooobooooo
ooooooooooobooobooooo
gooogo

The high pressure and large capacity pump
with ample experience is combined with an
electric motor by introducing a unique bell-
housing. This development realizes compact
pump units. Furthermore the flexible mount of
the hydraulic pump alleviates the vibration and
system noise.

oooooo
ooo
@isooo)

0000000 0ODOODOODODOExample of Noise Reduction in an Actual Hydraulic System

oono
Standard Type

oooo
Low-Noise Type

oooa
Noise Reduction

Uo0 dBl Al 83 75 8
Noise Level

e [1 0 [0 Features

10oboooobooobooboobooooo
0000 (Kawasaki K3vGO 0 0 0O)
20000000000DbDOEIsOobD)yooo
goo
gngoboooboobooobooobgooobobo
gooooboboooooooooobon
goo
A000000000b000bO00bOooobOon
gooooooobooooo

« [0 0 O Description

000000 Sound levelXd dB1 AT

N
=)

ggd

odod

goo
ogdd

goo

90

[oe]
o

~
o

(o)}
o

a
o

00000000000 |
Effect in the whole frequency range

00000K3vVG180DT
Pump

N

N~ ooo

‘ O00O0000O13.7MPa
Delivery Pressure

i

N

"\ Standard type 00000400

Flow Percentage

7

0ooo \ ></\
| Low-Noise type \v \\74&

0000000 75kw1,800 min'
N Electric Motor

‘ 0004mO00O0O0O0OOOODO
Measurement 4m apart inside

0

500 1,000 1,500 2,000 2,500 3,000

a factory

0 0 O O Frequencydd HzO

1. A high-pressure and large-capacity type axial

2.

piston pump is used. (Kawasaki K3VG series)
A flange mounted type (JIS) electric motor is
used.

. A hydraulic pump and an electric motor are

directly assembled to the bellhousing, so it
saves you the centering work.

. It is possible to attach a relief valve block to the

hydraulic pump delivery port.

(GI000000000000 The supply model is shown.

000000 EQM capacity
nooo 0oooo 18.5kW 22KW 30kW 37KW 45KW 55KW 75KW 90KW
type pump type

4P | 6P | 4P | 6P | 4P | 6P | 4P | 6P | 4P | 6P | 4P | 6P | 4P | 6P | 4P
K3Pu63 |K3vees | O | O | O |1 O OO | O | O
K3PU112 | K3VG112 Olo|]OoOj]O0OlO|lO]OlO|lOJ]O]O|l0O] O
K3PU180 | K3VG180 O NONEONNONNONNONEONNONNG)
K3PU280 | K3VG280 OO | O] O

3-3

OK3PU280O4PO6GOHzZO O D OO DOOOOODOOODOODOOODODOODOO
Boost pressure is necessary for suction port that 4P of K3PU280 is used in 60Hz.

m 0000000 Option

oo on

REDUCED PRESSURE

PULSATION TYPE

gbooobobooobobooboobo
gboboobooobooboobooboa

gg

An optional pressure pulsation absorber is

available for lowering the system noise.

goooooo

REDUCED PRESSURE PULSATION TYPE

m 0000000 Screw Pumps

B4 series

goboooobbboobboooo
ooogoooo

Low pulsating flow delivery and low
noise available for use in fixed dis-
placement pumps.

« J 0 0O O Low noise
70

dooooodLzoo
Pulse Dampers

dooooooDoooooooog
0ooooooooooooooog
00oooooooooooooon
The Pulse Damper installed in the
pump’s delivery line effectively
absorbs the pulsating flow and the
noise.

B4 series

e J 00O O Low-pulsating flow

20.6MPal 210kgf/cm?[1] 0 20
About 200 at 20.6MPa(210kgf/cm?)

2

= AP

& l

0

© 60
O
= Ll 00.02
50 O P
0 9.8 19.6 29.4
(100) (200) (300)
EBEVES pressureD MPal kgf/cm?[1] 0 0 O time
000000000o00o0oo00o0ooo0o0o0o0oooog
The above data are not guaranteed.
e J 0O O Specifications
000 O model B38-4L B45-4L B52-4L B60-4L B70-4L

oooooo .
displacement cm 34.9 58.0 88.9 137.3 217.1
D000 pakgiiemeo 20.5(210)
max. pressure
ooooaod min* 3,600
max. speed

goooooooooooooobooobooooo
The above data vary according to working condition.
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I D D D D D D Hydraulic Control Systems

0000000000000 Electro-Hydraulic Hybrid System

m 00000000 KAWASAKI ECO SERVO

oobooooooboobbbbooogoooo
ggbooooboobbooboboobooooooboggo
goooboooobbobboboobbooboooooo
gooooboooooboobobooboooooo
goooboooboobo

The rotation control of the pumps which are of high
pressure and large capacity type based upon our long
and ample experience can control flow rate with high
accuracy. This will make not only high-accuracy con-
trol but also energy-saving control and low noise of
actuator possible.

goog

lL.obdboboboboboboboboo oooooo
goKvLOooooono
oooooo3sMPal 0O ODODOO2000min 00000
0 0 280L/min0 0 00O O 140cm:0

200000000000D0000
goboobooboobooboooboobooobooon
goboobooboobooboooboobooobooon
gooobooooo

3.0000000D000
gobooboooboobooboooboobobooobooon
gbooboboboooooooobogobogoon

4.0000000000000DO0O0DO0ODbODbObO
gobooboooboobooboooboobobooobooon
gobooboooboobooboooboobobooobooon
uod

« J0 0 00O OO System configuration

000000000 Open circuit

goooooooboooooooooo
pooo0ooo00o0000obooobooooobooooooOOoboo
oooooooo

<Hydraulic controller: pressure-flow control>

When the pressure does not increase to the commanded level when
the entire system is under a light load, the entire system is controlled
based on the flow command.

gooooool goooooo2
actuator 1 actuator 2

gooooooo gooooog
oooooooooo gooooOoooo
[ Former system[] 0 ECO SERVODO
LONG loss on standby No loss on standby

oooooooooOoooOooooooooooooooooon
oooOoooocooooOoOooooOooocOooooon

By controlling the speed of an electric motor, a hydraulic pump is run
only when hydraulic power is necessary; as a result, the required
power consumption is much reduced.

U FeaturesJ

1. KAWASAKI ECO SERVO employs the KAWASAKI piston
pump K3VL series product that boasts good reputation for
their high pressure rating, high capacity and high efficiency.
Peak pressure: 35 MPa, Max. speed: 2000 min*

Max. discharge: 280 L/min (pump displacement: 140 cm?)

2. Applicable to both open and closed circuits

Employing not only the standard pump intended for open cir-
cuits but also special pumps (with suction valve) intended for
reversible high-pressure and closed circuits. KAWASAKI ECO
SERVO can be applied to a diversity of hydraulic circuits.

3. Variable displacement pump is employed.

Through use of a variable displacement pump that is capable
of two displacement settings, the necessary drive torque can
be lower and the necessary motor capacity can be smaller.

4. Applicable to both servo drive and inverter drive

To best cope with an intended system, KAWASAKI ECO
SERVO can be driven by either a servo motor that boasts
good control performance or an inverter motor that excels in
cost-performance.

000000000 Closed circuit

oboooooooboooooooooo
0000000000000 00000000000000

<Hydraulic controller: position-pressure control>
Control mode is switched over to position control or pressure control
by the signal from upper control section.

ooooooo
actuator

—1
& | ==
| ooooo
| Position
omoomo sensor

« [0 0 O Specifications

Typel Pump displacement 0°| KESP22 KESP45 KESP80 KESP112 | KESP140 KESP200
oo | eecrmoorcapacty | KW | 75 | 11 22 30 30 37 37 45 45 55 75 90

OO0 e 03 | Nm | 477 | 70 | 140 | 101 | 191 | 235 | 235 | 286 | 286 | 350 | 477 | 572

Max.torue %4 | Nom | 716 | 105 | 211 | 287 | 287 | 353 | 353 | 429 | 429 | 525 | 715 | 858

Inverter drive

goooo
ooo Electric motor capacity | KW 5 7 7 11 11 15 22 30 37 45 45 50
oooog ooooo
; Ratedtorque 1 3 NIm 23.9 334 334 70 70 95.5 140 191 236 286 286 318
Servo drive O
Max. torque x4 NIm 71.6 100 100 210 210 286 350 477 589 716 716 796
oooo
noood Max. operating MPa 32
Pump 0O
pressure peak MPa 35
000000 Max. speed min ! 2,000 1,900

0000 0 O Hydraulic fluid type 0000000000 Antiwear hydraulic fluid O 2

0000000 D OSupply voltage/frequency 200 00 230V [0 380 O 480V  50/60Hz

glioooooo0oooOoo0o0000oooooooDoooooooo
02000000000000000000000O00O00OO0OODOOOO

03000000000 0Das00minldd0000O005SkwO7kwO O 2,000min-i0

o400 0000000000000 OOOOO0DO0O00b0OOoO0o0bO0bDOO0bLOOobDbobooobbooo o

0 10When considering other pump displacement and motor capacity, contact Kawasaki Precision Machinery.

0 20When wanting to use a hydraulic fluid not specified above, contact Kawasaki Precision Machinery for technical assistance.
U 30Rated speed of the electric motor is 1500 min-1. 2000 min-1 only when the servo drive is rated at 5 kW or 7 kW)

0 40The max. torque values are short-time rating values. Be sure to select the appropriate servo or inverter drive such that the effective torque
value for each cycle is below the corresponding rated torque.

m (10000000 Controller

Pressure signal (analog)

40

0oopopooo
Pulse generator

T8 nverter =1 Command-
sensor input O0oooooo Do0DOooooooo

Ooooooooooo

Position (speed) |
command E i | boooo
—————— i ; — — =" Pressure 0oooo e X
Ergszu?e Eremgsiri (?f]?rse) : DDESDD L_____S‘ensor Pressure | o i ooog items oooono SpeCIflcatlon
command [ ! ooooo command : Hydraulic sensor ECO mm“
conn T Moonpog g, Peswesew L L L TTTTTT ™ conioller 4 ———————1 F =~ " oooo DC5VIDC24V] 000000 0
. 1 ! 3 . -
Flowcummand; Hydraulic ! - : Jl = Power Supply 5VDC/24 VDC (fOr Slgnal Inputloutput)
i"'c'(J'T;E!lf.r_..i__[ED_D_jEE_I oooooog oooooo T pononeono ﬂ pooboooboooobooo
opoooo Displacement | Pressure-flow rated characteristics Pulse generator (RRRS| | — 12 = goooooad
Speed command * switchover 0DD000000000-000000 i 1 i [ Solenord L oo ooooao
[ . A Pressure-flow characteristics are controlled in valve ; - For position— o . L
< @ accordance with an eleciric signal. s 1 L L Position signal (analog/digital)
i é} i_Recor i Servodrive | - O0O00o0oogg | pressure control
A

goooooo il .'--*

Displacement ~  =.=i=.=F0 = it "
switchover | e - I *

| i

:

i
i
i
i
i
i
i
i
i
000 Flow rate

For pressure-

I TIoTI ST e oooooo Pressure signal (analo

{7Thooooooopggono TTTAOD Dooooooo Dooooooo flow control ure signal (@nalog)

000 Pressure = KAWASAKIECO SERVO ~ =imimimis Optional o Rotation signal (analog)
standard constituents For position-pressure control For pressure-flow control
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O0-00000000 0 Electro-Hydraulic Control Systems

e J0-0000000000MO0ROTAS-LO
Electro-Hydraulic Servo Regulator “ROTAS-L”

OROTAS 01967000 0 0 00000 ogooooo
goooooooobooooooooogoogbo
O0000-000000000FRPOODODOOOOOO
oooobobobooobobooobooboboobooo
000780 00000000000 WOODODMOOOO
oooobobooboooobobobbooooooo

High power pump control system which controls the
outlet flow of high pressure, and large capacity “L-
series” pumps by means of electric signals.

goon

lLogboboooogoooobboboouobooog

2. 0000000000000 bDOoooOoobbbobbuOon
goboboboboooooooo

.0gooooooooooobobobbboobgbobbooooon
ooooo

U Features]

1. Good linearity and low level hysteresis.

2. By receiving various electrical signals, it enables remote con-
trol systems and feed-back control systems.

3. A feed back mechanism is include inside, making the system
simple (outside feed back is not necessary, unlike in servo
valves).

\

et S L

3 e i gooobooooooboooo
o Hydraulic press servo controller

« J 0 O Specifications

gooooo
ooo step response

responsibility Ooooooo
frequency response

0.3s(0°- 279

3Hz(+ 12.5°0 -3dB)

ooooood

hysteresis 10
oooo 020
linearity

0000000 ouogo
Relationship between response time and required servo pressure/servo flow

* LZ-030 ~ LZ-180

NEI 2.94(30)
S
2 245029 —
g RENRNR
= 0\ a\\2\| \&
% 19620
o (r\\
2 g \ \ \% \
= g 14709
O a
O o
o< 09810
Ow

0.00 005 010 015 020 025 030 035 040 045 0.50
0000 OResponse timell sO o[ 0°@27°0

30

25

/

20
\\\ Q} 12\16’0
15 \
NN
N L 0
10 }@QE I
~ T—
030 \\\\\_

5

Required servo flow Q8 L/min0l

ooooooo

0
0.00 0.05 0.10 015 020 025 0.30 035 040 045 0.50
00000 Response timell sO 00 0 0°E27°0

oooao

l.000000000000000O0O0COOOCOOO0O0OOOOOOOOO
000o000000o0o0o00o

2. 000000000000000M.47MPd] 15kgflcm200 0000000
ooooooooo
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» LZ-260, LZ-500

H 29430

(S

8

o 24509

=] N
g 2%
= 19600 i
[a
og
|7
0§ 1ems
O o
05 09810)
O un

0.00 005 010 015 020 025 030 035 040 045 0.0
00000 Response timed s a0 0°227°0

70
60

50
40

30
20 ~

\\
Lz.5, 0\

F—

L2250t~

10

Required servo flow Q& L/min0l

ooooooo

0
0.00 0.05 0.0 0.15 020 025 030 0.35 040 045 0.50
0 0000 Response timel sb 00 0 0°E227°0

<Note>
1. The servo pressure and flow should be the valve shown in the graph and
above for the required response time.

2. The servo pressure should be 1.47MPa(15kgf/cm?) and above even if the
pressure is changed.

oooood

Hydraulic Control Systems

e 00-000000000000I1LISO
Electro-Hydraulic Servo Regulator “ILIS”

0000000000000000K3VGU K7vGoo
0000000000000000 LSOO ROTASOO O
goboooooooobbooomuooboomoo

000o0oooooooPIDODDO0DO0DmMOOOOOD

gobohoooooboboooooboobooboogo

The electric control pump K3VG/K7VG with electro-
hydraulic servo regulator ‘““ILIS’’ delivers flow
accurately according to the pilot voltage signal. ILIS
has succeeded the advantage of the ROTAS well-
reputed excellent reliability, and has further improved
accurate and highly responsive controllability by the
latest control technology.

gooo

lL.OogoooobooooobooopPDOOb0OOOOoOoOoooO
goobooooooooooo

2 0000000000000 00DbD0bOO0ODObOObOOOoDbO
goooobooooooooooboooooobbooooo
goooooooobooboobobbbooooooo

.0gobooobooobobobooboboboobobobobooogon
oboboooooooo

4. 000000000000 000DOODOOODOODOO
gmobebmboooooobooooobobbOoOoo
gooooooo

5.00000000000000DOO00D0b00bDO00O0O0Oo
gbogoooooooboooooobooooooooooo
goooooooo

U Features]

1. Our original PID control system with a built-in micro-proces-
sor has achieved accurate controllability.

2. The double feedback system of the sensed tilting angle and
mechanical minor-feedback has realized stable and highly
responsive controllability.

3. ILIS utilizes a powerful proportional valve, and consequently
retains high reliability against contamination.

4. The horsepower is electrically limited by the sensed pressure.
The adoption of linear approximation with many steps (max.
6 steps) enable to control horsepower accurately from low to
high power level.

5. The sensed pressure signal compensates the volumetric
efficiency of pump. In spite of the delivery pressure, you will
get the delivery flow in proportion to input signal.

« J 0 O Specifications

oooood 00.3s(0 —1000)
ooo step response
responsibility
gupanoy 0 3Hz(-3dB)
reguency response
0000000 ey
hysteresis
I.DD.DD O+ 0.50 /FS
inearity

« 0000000 O Voltage-flow characteristics

K3VvG280
400 .
00001,291min"t
S/ Speed
Q 0000 0 50kgflcm?
2 300 Delivery pressure
E / -
3 74 yQ 10 >
e / e
3 200 g >
o Q
Z <)
=]
=) 6 &
=2 o
g £
o8& 100 7 4 5
/ me]
2 o §
O
0 0o o2
0 2 4 6 8 10 o5
o2
oooo OE
Input signal QM VO oS

« 0000000 O Pressure-flow characteristics

K3VG280
400 A
00001,291min"t
Speed
0 0 00O O 50kgffcm?
2 300 Delivery pressure
E
3
e
= 200
o
o>
ok
o8 100
0
0 100 200 300 400

oooo
Delivery pressure Pd kgffcm?*0
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Global Network

A
Kawasaki Precision Machinery (UK) Ltd.

DN

*t Moscow Office FLUTEK# X &4t
Kawasaki Precision Machinery (U.S.A.), Inc.

Flutek, Ltd.

KHI (Europe) B.V. Beijing Office
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Kawasaki Precision Machinery (Suzhou) Ltd. .P
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Taipei Office
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BRI 1 1993F12R AL 1994%F1R BXJL  : 2005%12R XA 12009%8RH 3 : 2000%5R %3 2011F128
address : Plymouth, Devon, United Kingdom address : Grand Rapids, MI, USA address : New District, Suzhou, China address . Shangyu, Zhejiang, China address : Changwon, Kyungnam, Korea address : Bangalore, India

established : December, 1993 established : January, 1994 established : December, 2005 established : August, 2009 established : May, 2000 established : Dec, 2011



	1101
	1103
	1105
	1107
	1109
	1111
	1201
	1203
	1205
	1207
	1209
	2001
	2003
	2005
	2007
	2009
	2011
	2013
	2015
	3001
	3003
	3005
	3007
	3009

