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@ This catalog provides detailed information on hydraulic pumps, motors, integrated HSTs, cylinders, and valves for vehicles
such as excavators, mini-excavators, loaders, forklift trucks, and agricultural machines. As for information on some products
not included in this catalog, please contact KYB Hydraulic Sales Department.

@ Some products require prototype tests based on the specifications of customer machines so as to secure their on-site fine
tuning. In some cases, new functions need to be added to our products to meet customer requirements.

@ The catalog makes general suggestions for product selection, handling precautions, and basic dimensions. Confirmation on
detailed specifications may be necessary for actual use. Please contact KYB Sales Department for clarification of details.
(Refer to Page 66 and to the back cover of the catalog for the contact details of Sales Department.)

Basics of Oil Hydraulics

[Unit conversion table]

. . QD — :
[What is oil hydraullcs : ] Gravitational | - X - S| Unit
Oil hydraulics refer to a group of devices or a Unit ~ = 7 |(Symbol) (Name)
system that drives a hydraulic pump with power E kgf 9.807 N Newton
sources, such as engines and electric motors, to orce Ibf 4.448 N Newton
transform mechanical energy to fluid energy in order T kgf-cm 0.0981 N-m Newton meter
A ) orque
to produce mechanical movement using an actuator Ibf - ft 1.356 N-m | Newton meter
. ) . ) (Moment of force) -
like a cylinder while controlling energy output. Ibt-in 0.113 N-m | Newton meter
kgf/cm? 0.0981 MPa | Mega Pascal
\ atm 0.1013 MPa | Mega Pascal
. Tpats?al t: LaI‘A:'> . Pressure psi(lot/in2) 0.0069 MPa [ Mega Pascal
beglv:;vnsp?ezzur: arl(:gl aﬁgg " Pressing down by 10cm bar 0.1 MPa | Mega Pascal
through the medium of fluid with a small force (10 kgf) mmHg 133.3 Pa Pascal
(e.g. oil). kgf-m/s 0.00981 kW Kilowatt
Ibf - ft/s 0.00136 kW Kilowatt
O Lifting a heavy load (100 Power PS 0735 | kW | Kilowatt
kgf) by 1 cm (100 cms 2 HP 0.746 KW Kil
volume of oil moves.) 10cm o 9.807 : : I °|Watt
2 .
100cm Energy eal 4186 J Jouls
H
K kgf-s/cm? 98067 Pa-s | Pascal second
Viscosity cP 0.001 Pa*s | Pascal second
With a pipe connecting the two parts, the P (poise) 0.1 Pa-s | Pascal second
system is easily remotely controlled. 1X10° 2/ S " g
& Flexibility is enhanced in vehicle designing. . ) cSt m7s quare me f per secon
Kinetic viscosity 1 mm?/s | Square millimeter per second
St 1X10* m?/s Square meter per second

*In the hydraulic system, the (mechanical) power source rotates the hydraulic pump, by which the oil is

drawn from the reservoir. The oil flows into the hydraulic actuator via the hydraulic valve. The actuator Mechanical energy
transmits generated power to the machine and activates it. W Hydraulic energy
= Oil flow
......... p Signal flow
Hydraulic Hydraulic Hydraulic Actuator
/ Pump Valve (cylinder & motor)
[Basic Configuration of Hydraulic Circuit] [Hydraulic Circuit Example]

f

[Hydraulic Equipment Configuration] M
An open circuit model

Valve ‘_' Actuator ‘ Miﬂ\ f‘i N Ny

Il Relief valve —» M

A

Qil circulation Motor (rotation)
Reservior Cylinder (reciprocation) ‘
% When the tip of the actuator is loaded, the oil / Ly
pressure between the pump and actuator rises. Engine or Electric Motor

(pump drive force)

Products for Each Machine (examples)
Hydraulic Equipment for Excavators and Mini-excavators

Boom Cylinder

Cylinder (CYL) -
double-acting type Bucket

Cylinder

Piston Pump (PP):

[Dx Control Valve ! :
9% variable displacement type

Traveling Motor
(with reduction gear)

Sectional Valve s ) i .
(for excavator) Monoblock (solid casting) ~ Swing Motor(with reduction gear)
Valve (for excavator)

Hydraulic Equipment for Forklift Truck

Power Steering

Lift Cylinder -
single acting type

:‘h
Gear Pump (GP): fixed
displacement type

Steering Cylinder

ul Tilt Cylinder
Control Valve

Semi-monoblock
Valve (for Forklift)

Hydraulic Equipment for Combines

Gear Pump (GP): fixed Control Valve
displacement type

Cylinder Mini-motion Package

Gas Spring

HST for Traveling



Caution regarding this Product Brochure
Definition of Alert Marks

In this brochure, the “Danger” , “Warning’. and “Caution” signs are defined as follows.
¥ These warning signs are very important for the operator’s safety. Understand them before using the products.

Improper handling will result in an imminently dangerous situation such as death or serious injury.
Improper handling may potentially risk death or serious injury.
Improper handling may result in slight to moderate injury or damage.

Instruction Manual

The cautions and notices described in this manual are intended to help select products. Please read the manuals of the
selected products and fully understand the properties of the selected products before using them.

Regulations and Standards

Please observe the warnings and cautions described in this manual and the following regulations and standards for the safe use of products.
[Safety related regulations and standards]

(D High Pressure Gas Safety Law, @ Industrial Safety and Health Law, ® Fire Service Law, @ Explosion Protection Classes,

(® Construction of Pressure Vessels (JIS B 8243), and ® General Rules for Hydraulic Systems (JIS B 8361)

Safety Precautions
(1) On Product Handling

(M]A\Caution] Wear necessary protective equipment when handling the product so as to prevent any injury.

@|[A\Caution] Always be alert to avoid getting your hand pinched or suffering a backache from an unnatural operating posture or
overload when handling the product.

®[A\Caution] Do not step on, strike, drop, or apply stress to the product. Such an act may cause malfunction, damage, or oil
leakage.

@[A\Caution] Oil on a product or the floor makes it slippery and dangerous. When you find the hydraulic fluid on the product or the
floor, wipe it off immediately.

(2) On Mounting and Dismounting products

(D [A\Caution] Mounting, dismounting, piping, and wiring should be performed only by a qualified engineer (preferably one who has
been trained by KYB) with the required knowledge.

@[A\waming] Before starting such work, make sure that the machine is turned off, the motor or engine is not in motion, and
pressure inside the hydraulic piping is zero.

®[A\Waming] Turn off the power supply before doing wiring work. A failure to do so may cause an electric shock.

@®[A\Caution] Keep the mounting holes and surfaces of the product clean. A loose bolt or broken seal may cause damages or oil
leakage.

®[A\Caution] When mounting the product, use specified bolts only and tighten them with the specified torque. A failure to do so
may cause malfunction, damage, or oil leakage.

(3) On Operation

®[A\Danger] Use only explosion- or combustion-proofed products in a explosive or combustible state.

@|/A\waming] Apply a protection cover on the rotation shaft of the pump and motor to avoid your hand or clothing being caught in
the machine.

@A Caution] |f you find something wrong, such as strange sound, oil leakage and smoke, stop the operation immediately and take
necessary action. A failure to do so may cause damage, fire, or injuries.

@ A Caution Make sure that the hydraulic circuits and wiring are properly connected with no loose connections before the initial
operation.

®[A\Caution| Use the product only according to the specifications described in the catalog and drawings, and the specifications
provided by KYB.

®[A\Caution] The product becomes very hot during operation because of a rise in the temperature at the circuit oil and the
solenoid valve. Make sure that the operator’s hand or another part of his body does not touch such heated parts. A
failure to do so may cause burns.

®[A\Caution] Use the specified or proper hydraulic fluid and keep the contamination level within the recommended range. A
failure to do so may cause malfunction or damage.

(4) On Maintenance and Storage

(D [A\Caution] Any alteration or modification of the product by a customer is strictly prohibited.

@|[A\Caution] Do not disassemble and reassemble the product without permission of KYB or its authorized agency. A violation
may cause poor performance, damage, or an accident.

®[A\Caution] Transport or store the product in a proper environment at a proper temperature and humidity with proper dust- and
rust-preventative measures in place.

@ [A\caution] Replacing seals may be necessary after storing the product for a long period.
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Precautions on the Use of Hydraulic Equipment

All Hydraulic Circuits

*When selecting hydraulic components, contact each manufacturer for the characteristics of hydraulic equipment such as
piping, joints, filters, and oil reserviors manufactured by other manufacturers.

(@ Pressure drop: Pressure drop is proportional to the square of the flow rate. Because the loss may increase depending on
the specific equipment and the size and/or length of joints, the normal flow rate and the maximum flow rate being used also
should be taken into account.

(@ Circuit temperature control: The temperature of the hydraulic fluid in the entire circuit may rise because of the operation
frequency and/or pressure drop. Consult the component manufacturer to make sure the reservoir and cooler capacity is
sufficient.

Hydraulic Fluids

@ Applicable hydraulic fluids @ Applicable hydraulic fluids

Cold regions Warm regions Kinetic viscosity Oil temperature
ISO VG32 ISO VG446 mm?/s ISO VG32 | SO VG46
Outside air temperature | Outside air temperature Proper range 25~ 100 17 ~ 45T 23 ~ 55T
—10=25€ 0=98C Practical 15 ~ 500 —7~60C 0~ 70C
range

@ Strainers and Filters
Apply a 150 mesh strainer to the suction line from a reservoir and a 1Qum filter to the return line to the reservoir. Determine
the capacity based on the pump flow rate on the maximum input rotation and maintain the pressure drop below 0.03 MPa.
<Hydraulic fluid contamination level control>
It is recommended to maintain hydraulic fluid contamination within the NAS 9 class range.

@ Circuit Oil Temperature
Permissible oil temperature range: -20°C (starting temperature) up to 100°C (total 100 hours), and between 20°C and 80°C
for a continuous operation.

Please contact us when you plan to use the equipment outside the permissible oil temperature range.

Precautions on Handling Pump/Motor
B Mounting

@ In general, the pump/motor can be mounted in any direction. But the drain piping should be connected to the reservoir at a
point lower than the oil level after it is taken out from the upper surface of the pump/motor housing. This is to lubricate the
reduction gears. Please note that the travel motor and the swing motor are to be mounted in the specified direction.

(@ Make sure that the rotating direction is correct for both pump and motor.

(® Make sure there is some allowance between the pump shaft and driving shaft (with a motor or engine), and between the
motor shaft and driven shaft (on the load side), in either case in the radial direction. Avoid applying thrust load to the pump
or motor shaft.

® Maintain the center dislocation between the pump and driving shafts, and between the motor and driving shafts within 0.1
mm on FIR (full indicator reading).

B Selecting Shaft End Configuration

Select a shaft end configuration appropriate for the driving system based on the following pump and motor requirements.

(@ Direct driving: When it is difficult to give some allowance in the radial direction, use a spline shaft. Make sure to apply
lubricant and dust-protection to the spline. Selecting a counterpart spline with the surface hardness over HRC 50 and the
surface roughness below 32a is recommended.

@ Coupling driving: When using a flexible coupling, select one with a straight shaft and assemble it in such a way that no
thrust load is applied to the pump motor shaft. (See Fig. 2 below.)

® Applicable shaft configurations vary depending on the product. Please contact us for details.

[Pump/Motor Shaft Driving System)]

Bearing support
(2 points) Flexible
coupling

Fig. 1 Example of @ \ g g Fig. 2 Example of @ {
Direct Driving Soi Qoupl_ing Driving
% Spline shaft Iu‘k)Jrlirl% tion % Straight shaft e

M Pump Suction Pressure and Piping

During a normal pump operation, maintain pressure on the pump suction port (less than 30 mm from the port surface) above
-0.02 MPa. Pressure may come down as low as -0.05 MPa for a short while on a cold start, but air suction from the piping
should be strictly avoided. For the suction side piping, use pipes with a diameter equal to or larger than the diameter of the
pump suction port and try to keep the length as straight and short as possible.




B Piston Pump Motor Drain Piping and Case Internal Pressure

<> Drain piping is to be connected to the reservoir at the point lower than the reservoir oil level after being taken out from the
point higher than the pump/motor housing. This is necessary for lubrication in reduction gears.
Always keep the motor housing filled with oil. Otherwise, it will result in poor lubrication in the housing and cause the seizure
of parts.

<> Maintain the case internal pressure below 0.1 MPa.
Higher drain pressure will shorten the life of internal parts. Smaller or longer piping will raise the internal pressure.

<> Contact us about the proper drain flow, which varies depending on the condition.

<> Operating the product without drain piping will raise the pressure in housing and may cause internal damage or oil leakage.
If you have done so, inspect and repair damage or replace the housing. (This will not apply to some pumps that do not need
drain piping.)

<> Fill the housing with oil before starting an operation. Otherwise, it may cause an initial seizure.

M Closed Circuit Pump and Motor Boost Pressure

A closed circuit pump requires boost pressure of 0.3 to 0.5 MPa at the suction port.

Lower boost pressure may cause cavitation, noise, poor braking, or damage to the pump.

B Piston Motor Back Pressure

If the output port of a motor in a series- or meter-out circuit is pressurized highly and constantly, the product life shortens and
excessive back pressure may damage the motor at an early stage of its life. Contact us for permissible maximum back pressure
for each product.

B Piston Motor Cavitation Prevention

With a motor used in an open circuit, cavitation may occur at a low-pressure area when the motor stops running. Install a
cavitation preventive function in the circuit to avoid such damage.

Precautionary Cylinder Handling

@ Initial Unpacking
Do not remove the plug placed on the cylinder port until you start assembling the unit. Mount the cylinder on
the prepared equipment right after unplugging it, and fill the cylinder with oil.

@ Rust Protection
When leaving the rod extended after the cylinder is mounted on the equipment, apply grease to the exposed rod
surface once a month.

Precautions on Valve Handling

@ On Assembly

<> Do not remove the plug placed on each port until it is connected to the piping.

<> When mounting a valve, use bolts of the right size and work on the provided flat mounting plate so as to protect
the valve from the tightening torque.

<> Use an operation link that does not apply a horizontal load to the spool. (Manual lever, etc.)

@ On Operation

< Set the valve lever at the neutral position when starting an operation. Otherwise, it may cause the actuator to
start running unexpectedly.

<> Allowable maximum backpressure: The figure in the specifications includes a peak value at the tank port of the
valve. A careful attention is also required when viscosity is high at a low temperature.

*Please read the precautions described in each chapter after page 7.

Definition of terms frequently used with hydraulic circuit trouble
Entire circuit Hydraulic equipment

A self-induced high-frequency vibration of the check valve
or relief valve generated by the oscillation of the valve
seat.

Pressure increase generated by a rapid decrease in the

Oil hammer flow rate of oil in the system.

Chattering

A phenomenon in which the movement of the motor and
cylinder fluctuates due to the oscillation of the flow control
valve (the piston, etc.) and pressure variance resulting
from the air bubbles in a circuit.

Aeration Process in which air is entrained in hydraulic fluid Hunting

Undesirable locking of a piston or a spool attributed to a
trapped liquid prevents movement.

A phenomenon in which tiny gas bubbles in oil inflate with

Cavitation pressure from the oil flow partially reduced.

Hydraulic lock

Loss of material from mechanical elements caused by the
Erosion impingement of fluid or fluid-suspended particulate matter,
micro-jets or a combination thereof

Force on a movable element in components caused by the

Flow force flow or fluid passing by.

A state in which hydraulic fluid in the circuit is mixed with
Contamination various contaminants, such as casting sand, chips, rust,
welding beads, seal scrapings, dust, and dirt.

Oil leakage outside the hydraulic equipment that

Externallleak contaminates the equipment and surrounding objects.

Oil leakage from the high-pressure side to the low-pressure
side in the hydraulic equipment. Serious leakage lowers

A cleaning method in which the cleaning operation is
conducted to remove foreign objects that have been on

Flushing the piping from the beginning. (This has nothing to do Internal leak performance and may cause an excessive lowering of a
with a flushing valve system in a closed circuit.) cylinder.
A phenomenon in which very hot oil flows into the low
Mz el temperature parts of the equipment and entire circuit Crack Cracking of the equipment body or its parts caused by
that has not quite warmed up yet, resulting in a sudden (Burst) excessive high pressure, fatigue, drop, or external force.

inflation of parts causing malfunction.
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<Main contents of this product guidance>
Products are explained in the following order.

@ Category (Pumps, Motors, HSTs, Cylinders, and Valves): General categorization of KYB products
@ Equipment (Gear Pumps, Piston Pumps, etc.): Each product line
Features (characteristics), basic structure, mechanisms, circuits, functions, specifications, applications, model

names, etc.
@ Series: Each model

Dimensions, performance curves, specific functions and characteristics, precautions, etc.



Pump

Hydraulic Pump (General) M KP, KFP, and KFS Series (Single)  [model code]

Piston pump (for high and | Gear pump (for medium and low | Vane pump, screw pump, etc. (for Example| KFP23| | 23 | | A | | P | | ’ |

medium pressure applications) pressure applications) low pressure applications) @ E ~

Axial piston pump in swashplate

<Single series>

design External gear pump T — )
Products included in this | For closed circuit (for forklift truck, agricultural pump sert KP, KFP, and KFS (low pulsation type)
catalog. For open circuit machine, and general purpose Pump displacement Nominal displacement (cm3/rev)

(for excavator, mini-excavator, products) . )

etc.) Direction of rotation | A (anticlockwise viewing from the shaft side) or C (clockwise)

. . i i Shaft end i ight). igns indi i igurations.

KYB products not included in lt_rggl((j sensing pump for mixer VTS (5 S (spling) or P (straight). Other signs indicate special configurations
this catalog. : : q : (for automobile power steering and P i ; fi :

Axial piston pump in bent axis \ h h - - ; f ort position (side or rear), port configuration,
(Contact KYB) designp pump industrial equipment) AEElTE T mounting flange shape, shaft end seal, etc.

Not included in KYB product

] Internal gear pump Screw pump Max. Old model (approx.
lineup Displacement operaa)t(ing m?r?-(rer?gx Weight | displacement value)
cmd/rev ressure ’ ki »
m- GD” m ( ) p(MPa) G ko) %?ng]wel Compatibility
- *
3.0—-13.2
o KPO5 20.6 600—3000 |1.6-1.7 GPI O
[General Description] (10 types)
High reliability is the primary policy for developing KYB pumps and is based on long experience in various applications, KFP23 1(11(')%_325 20.6 600—-3000 |2.4-4.3 KI;R;QQ g
advanced technology and excellent production technology. The KFP series pumps having cast-iron bodies are those of high yP
performance, light in weight, compact in design, and durable. KFP23.KFS23 KEs23| 125-328 | 0o | e00-3000 | 2443 | DGP4 | A
’ (10 types) : e KFS4 VAN
Basic Construction N 155 308 DGP4 | &
KFS24| (10types) | 20-6 | 600-3000 |36-51 | KFS4 | A
[Construction and Mechanism] KFS23| O
) ] Body (gear plate) 20.0-60.0
1. The shaft connected to the gear is driven by Ol flow \ KFP32 (11 types) 20.6 600—-3000 [3.9-11.4|2P3000| A&
an engine or an electric motor. O o >
2. While the gears are rotating, the oil filling e gea’\jﬁ E JEH 20.7-51.6 _ 3995 _ —
the gear tooth grooves is moved from the %Ziyr oiste) KFS32| (9 types) 20.6 600-3000 | 3.3-9.
suction port to the delivery port. Shaft end (shaft) ‘ﬂ Symbol * 63.0—125.0
%The shaft is designed to be rotated in one , i i KFP51| ™ (7 types) 20.6 | 600-2500 p0.5247| KP50 | O
direction to realize high performance. Delivery port Suction port . | J * KFS is a low pulsation type O: Compatible
When placing an order, please specify (high pressure side (tank, low pressure side) | * Depending on the displacement, A: Compatible except for the port
the direction of shaft rotation: C rotation o B | E j pressure and rotation speed are limited.
(clockwise viewing from the shaft end) or _ , O e Please refer to page 10 - 11.
A rotation (anti-clockwise viewing from the PGS 8",,;'3;{“2{,” il X S % Low pulsation gear pump (KFS series)
shaft end) . Mounting flange O °
Note: Rotating the pump in the direction KFS23 series and KFS32 series are low pressure pulsation version of KFP23 series and KFP32 series. Noise in hydraulic
opposite to the design will damage the systems is generally caused by the pressure pulsation created by the pump and dual flank engagement gear technology is
inside of the pump and render it unusable. utilized for these gear pump series to reduce the pressure pulsation.
M KFP Series (Tandem) [Model codes] <Tandem series> (Dual and triple models)
Basic characteristics Example| KFP23 | | 19 |-| 19 |-[ 12 | | A | (Triple model)
g 100 Eg. Performance of the KFP3256 single pump (displacement volume 55.5 cm3/rev.) . VOIUme.triC efﬁCienCy (aCtUaI ﬂOW / theoretical ﬂOW) . @ E E]
g gg " Operation at a low speed and high pressure increases internal S
% o Volumetric|efficiency 122 _ leakage causing Iovy performance. _ o m Gear pump series KFP
o 100 £ @ Input power (theoretical shaft power / mechanical efficiency) ¢ -
3 80 3 i i i i ront pump i i 3
£ - . 3 o Operation at a high speed and high pressure increases shaft @ GispIEAGaRICNt Nominal displacement (cm3/rev)
S ow rate|(L/min.) 0 = z power.
nputpower®) | 502 dw 5 @ The actual flow and actual input power are related to the speed @ Center pump Nominal displacement (cma/rev).
0 g and pressure. Please contact KYB if the properties of each model displacement No sign for the tandem dual model
—— 2 3 need to be clarified. .
#i — . E Rear pump displacement| Nominal value (cm3/rev)
600 1000 1500 2000 2500 Directi f rotati AerTEed s e G e )
Irection of rotation anticlockwise)or C(clockwise,
speed (rpm) KFP32 (Dual model)
Displacement of each Model Each series is available with a variety of tandem models
Displacement (cm3/rev) KFP23 e ol
0 20 40 60 80 100 120
REDE Dual O O O
KFP23 — Triple O
KFS23 —— = -
anaem compination
KFS24 —— with different models O O
KFP32 % The front pump represents the model name of the tandem combination with different
KF832 T —— models.
KFP51 »*The displacement of the front pump needs to be greater than that of the rear pump or
the same.

% Please consult KYB when selecting an appropriate gear pump model under the same displacement. Symbol



Pump

[Caution to specify a tandem pump(Dual or Triple)] Dimensions (unit: mm)
@ Two or three pumps are driven with a single shaft.
@ Specifications of each pump are the same as the single pump. [Basic construction of tandem pump (dual model)] B KPO5 102 103 B (max.)
@ Supply hydraulic fluid from the single reservoir, even if the front, center 4 : ] # A 35
(in the triple model), and rear pumps have separate suction ports. ’r,ﬂﬁa A See Fig. 1 for input shaft. 635 i9'25
@ Set the displacement volume as follows: Front pump = Center pump = \ ] ] = : 4092 ¢,
Rear pump ) ) ) !‘Jl i Lﬂ_{” 'W_Di ) Suction | Delivery
@ When only the front pump is operated, the maximum operating pressure i il W ‘ =
may be applied. When multiple pumps are loaded simultaneously, | | Nl ] | a
however, the torque value (T value) in the following Q x P formula ] 3 E 3 [ 7 - - | A— "
should not be exceeded. L -8
Front pump Rear pump 5 § o
*With a triple-pump model, the pump nearest the
shaft is the front pump, followed by the center K10
pump, and finally the rear pump. et . . ) Delivery]  — 14 dartr ] 4R10
Sstias] s For clookwise rotaion (©) = oo ortmon
% The mirror image applies to the Suction port s also the same
anticlockwise rotation (A) Threaded port (Fig. 2) is also available
<Q x P expression (T value)> T values (TT, TR, and TC): Simple expression to obtain allowable shaft torsional torque
For dual model: (QF XPF)+(QRXPR)=TT QF: Front pump displacement (cm?3/rev) KPOS displacement, specifications, and dimensions (details)
(QRXPR)= TR PF : Front pump pressure (MPa) Displcement op“g:’;-mg Speed . N E—
QC: Center pump displacement (cmé/rev) Model |~ am3fen) pressure | - (rpm) REE)| BEE)| e
For triple model: (QF XPF) 4+ (QC X PC) + (ORXPR) = TT PC: Center pump pressure (MPa) R . i
(QCXPC)+ (QRXPR)= TC QR: Rear pump displacement (cm?3/rev) Fig. 1 JISB 2351 KPos35 | 35
(QRXPR)= TR PR: Rear pump pressure (MPa) shatft end : i KP0540 4.0 399 | 935 | 16
4505 Spline: S 35 Straight: P KP0553 | 5.3 2056 600
07 30 KP0560 6.0 ~3000
20 KP0570 7.0
18 ISnv"orI;k; - —m&( KP0588 8.8
Spine spee_____ KP05106 | 10.6 172 43.7 973 | 17
In conformity with JIS D2007_
TT, TC, and TR values et i JE0200 wrosizs T 12s 155
Model Shaft Specification TT TC TR : g Jodule 10177 ;(’* - KP05182 | 13.2 14.2
Tool pressure angle 20
DP16/32: 10T spline 543.3 Front pump is less than 19 cc/rev.: 288.5 a8 .
NEZE DP16/32: 11T spline 633.5 Front pump is over 23 cc/rev.: 633.5 288.5 “ o Sedtion A
DP16/32: 13T spline 1479 =
KFP32 = 1030 =
DP16/32: 14T spline 1886 . KFPEB/KFSEB
KFP51 DP16/32: 14T spline 3957 2368 = W (max.)
45 48 65
130.2
Coupling hole unit: mm
@ Spline: L Tool Direct drive without flexible| . . . . = 8
Model D.P |pressure #‘&g P.C.D d dH |coupling IR A D e Tl T 2
angle H D H D o
. 12.000 ~ 10.067 ~ 13.970 ~ _ B i
KPO5 |Module 1.0 20 12 12 12.020 2.000 10137 14.500 vou
14.465 ~ 11.834 ~ 17.463 ~ 11.463 ~ 17.048 ~ Zoohey
KFP23 10 |15875| 14502 11.912 17.742 11.561 17.078 518 Oing sea i Suction o Diecion i tan
KFS2 ~ ~ ~ ~ ~ - 106+0.3
S 11 [17.463 16.020 13.287 18050 Izl leseeld JIS Q-ring seal KFP23/KFS23 displacement, specifications, and dimensions (detalils)
16.147 13.358 19.329 13.041 18.666 : ons (¢ — ,
16/32 19134 ~ 2.743 16.501 ~ 50 005 ~ 16.009 ~ 51811 ~ Standard pump (KFP) | Low pulsation pump (KFS) Specifications Dimensions and Weight
KFP32 30 13 120.638 19.261 16.588 22.504 16.300 21.842 éFor anticlockwise rotation (A) ) . Model |Displacement Model Displacement operaa)iing Speed W Weight
KFS32 Iy — 20.700 ~ 18.267 ~ 23.812 ~ 17.961 ~ 23.400 ~ % The mirror image applies to the clockwise rotation (C). (cm3frev) (cm3/rev) pEﬁASPS;;e (rpm) i (kg)
) 20.827 18.329 24.092 18.037 23.430 The side port type is also available. KFP2312 | 11.9 KFS2312 | 125 96.5 2.4
27.589 ~ 24.342 ~ 31.750 ~ 24.188 ~ 31.505 ~ KFP2314 | 143 KFS2315 15.0 99.6 26
KFP51| 12/24 14 129.634 3.657 KFP2317 | 168 KFS2317 | 17.6 102.9 2.8
27.716 24.407 32.080 24.255 31.539 KEP2310 Too KFS9320 202 106 ] 50
KFP2323 22.9 KFS2324 24.0 600 110.9 3.5
KFP2325 245 KFS2325 25.7 20.6 ~3000 1 12; g;
. ) KFP2327 26.5 KFS2327 27.8 . R
@ Straight: M Model D L H R KFP2328 | 28.2 | KFS2329 | 29.4 7.7 3.9
ko5 | 1257°° | 1algl | 4T | o3 e |0 e | 200 e
s 0 +0 9 ' Fig. 1 Shaftend | KFP2333 | 333 — = 1243 23
+0.030 +0.1 +003
KFS23 21.02 | gg05 | 2327 5 Spline: F Straight: P
605 49405
KFP32 +0.028 +0.15 +0.030
KFS32 22 o007 | 248 o 6 0.25~ 0.4 2 ss]
- ective| .
+0.028 +02 +0.036 o lengh o 50 e
SAE flat root side fit SAE flat root side fit A 003 oG
KFP51 30 + 0.007 303 0 8 0 No. ofe}l'(-:'rg% e No. ofaTer:t% e 11 > TO%S o
D.P 16/32 D.P 16/32 — ; /
L LI-__— ] Tool pressure angle 30°| L[ ___| Tool pressure angle 300 1| .
C. $15.875 CD $17.463 ( Q
Large diameter  $17.043 Large diameter  $18.631 A ¢21.02,?J 02
Small diameter  #13.868 Small diameter  #15.456 I . -
Section AA




Pump

Dimensions (unit: mm)

B KFP51 s ]

B KFS24 W (max.) W (114.4)
65 1302
25 29 106 03 . . % Suction
*Delivery
T - - k 2-418.5%)
A I ]
043 bf \i 046 y I E’{a ® ] <
—-- [Te)
R I.{N') ~
"Na 8 \_ O =T g
T >§ / - e I a =3 E"G & 1l Rt S j} - trl
2 | e N D@ = 3 g :
DN Al q & Tl
J/: _ - - J,,l
*Delivery, ) . . . . ]
778 14UNF 2B %Suction o | \ Seo Fi 1 for shat end — X_Ilz_zr anticlockwise rotaltlon (A)h ook . = Shift':ig;L -
SAE 0-ring seal 15/16-12UN-28 ee Fig. 1 for shaft en: - - e mirror image applies to the clockwise rotation (C). shaft en 2-414.3*%
e SSAEGO-rilrJ\ seal N %‘ . Direction of rotation 9 PP ( ) 29.5 13 Direction o_f'_r(z))?éion 2414376
114.4%0.
24 specification table 30.2 30.2 146
Model Diplacement |Max operating pressure| Speed w Weight : (181)
% For anticlockwise rotation (A) . _ o (Cr?g/;e") (Miz8) [rpm] ggmsl g‘g]
*The mirror image applies to the clockwise rotation (C). KFspa1s 50 997 3t
. . . KFS2417 17.6 103 37 ~ @
The side port type is also available. KFS2420 202 106.1 39 — 2 2
KFS2422 22.0 1085 4 ;
KFS2424 24.0 206 600~3000 111 42 N Fig. 1 Shaft end ‘
KFS2425 25.7 113.1 4.3 Spline: S 55.6 55.6 Straight: P
KFS2427 27.8 115.7 4.4 - . M M
KFS2429 29.4 117.7 46 4-M12x1.75 4M12x1.75 32 27 7 8803
KFS2431 31.2 120 4.7
KFS2433 328 122 18 24 depth 24 depth )
Fig. 1 Shaft end . I N . T Ty — -
S .I S Soine. F Staht P KFP51 displacement, specifications, and dimensions (details) | {oortesn 4
ine: ine: traight: 3 0 - X 77 S N I T
s ey 4% +05 Model | TBnSiion] | prassoes upg|SPeed (em)  w | L | Ve Toolpressure angle__30°
5 38.5 KFP5163 63 139.7| 172.7| 205 La,iged,amete,‘ﬁ 2314
b [Efective L 2 7.8 0 > KFP5171 71 143.6| 176.6] 21.0 Small diameter __$26.8 _
frgh | SAE flat root side fit SAE flat root side fit A 5088 o5 KFP5180 80 206 600~ | 1480] 181.0] 216 L a2 Section XX
No. of Teeth 10 No_ of Teeth 1 - T o KFP5185 85 : 2500 | 1505] 183.5] 22.0
D.P 16/32 D.P 16/32 - ; / KFP5190 90 152.9| 1859| 22.3
L LI=__—_]_ Tool pressure angle 30°| |l | Tool pressure angle 30| -1 KFP51100 100 157.8| 190.8] 23.0
P.CD _ $15.875 P.CD _ $17.463 KFP51125 125 17.2 600~2000 | 169.2| 202.2| 247
Large diameter  $17.043 Large diameter  ¢18.631 A $21.023 5
Small diameter  ¢13.868 Small diameter  ¢15.456 - ) - . . i i i
I || Section AA <> Tandem models and tandem combination with KFP23 and KPO5 series are possible.
<> Tandem (dual) model and tandem combination with the KFP23 series is possible.
W KFP32/KFS32 B KFP23 Tandem e
62 Suction 6.5
165 L (max.) L& = Delivery 60 60 (front)_ = C B
63 1 w 64 04 (- 8 (front-centerrear) ﬁ:a?# 6. 26.2
Suction Delivery o)
— R14
o==e. . | ok - el
o -6 o D1y o - AT o 2
S /1 S B IR AR e 1 o9
o = . =15
. 3 | \ O ol L6 SRPE
@ o) , ® — - K
E | ] 3120 2015 N 2_¢11+00.3
-~ t!:’—‘jj A == —
Direction of rotation = 8—M10X1.5 T T L —
4-M10X1.5 P62 1025 146 +03 - JL Shaft end Direction of rotation
14 depth 55 " = O [See Fig. 1 106+0.3
. = - - 130.2
The figure illustrates the SAE B flange model. ‘
Fig. 1 Shaft end | SAE A flange model is also available. % Formula to calculate A, B and C (See Table 1.)
30.220.25 504 Spline: S| _ 44 Spline: F Straight: P 222 222 YF = Front pump Y length, YR = Rear pump Y length.
424 N % 20 (1) If KFP2319 or a smaller pump is used as a front pump
- Involute spl PTOTT P A=1411+YF+ YR
3 ™~ Involute spline Involute spline _
b % SAE fo root 5106 T SAE flat root side fit I B SR B =638+ YF
,‘ 77777 «* No.of Teeth 14 o. of Teeth 6/12 N C=520+YR
D.P 16./32 D.P 1 3. . )
Tool pressure angle_30° Tool ressure angle 30 e (2) If KFP2323 or a larger pump is used as a front pump
- PCD ~ $00005 PCD _ $20638 .
:‘4“(’1';;):'5 26240.25  4-M10X1.5 Carge diameter $23.395 Large diameter ¢ 21.806 . A=1491 + YF + YR
- - t Small diameter $20.218 Small di $18.631 ; - =
Small diameter $20.218 mall diameter w g gé% i il;
KFP32/KFS32 displacement, specifications, and dimensions (details) Fig. 1 Shaft end ‘ e
Standard pump (KFP) [ow pulsation pump (KFS Specifications Dimensions and Weight Spline: S Spline: F Table 1. KFP23 tandem displacement, specifications, and
Displagement Displagement | Ve operating | Instantaneous max Speed i 36105 3640.5 N : L ’ ’
Model (cm3/rev) Model (cm3/rev) pressure (MPa) pressure (rom) Wmm L mm Weight (kg) dimensions (deta"s)
KFP3220 200 | KFS3220 | 20.7 108.4 135.9 3.9 21| SAE flat root side fit 28 | SAE flat root side fit i
KFP3223 | 225 |KFS3223 | 23.0 1109 | 138.3 4.4 L No. of Teeth 10 L [eece| NoofTeeth it Model | Displacement | Max operating | MM | speed |y
KFP3225 25.0 | KFS3225 25.8 113.3 140.8 4.9 D.P 16,32 length DP  16/32 (em3frev) | pressure (MPa) pressure P
KFP3228 28.0 | KFS3229 28.9 600~3000 116.3 143.8 55 Tool pressure angle 30° Tool pressure angle 30 KFP2312 11.9 21.8
KFP3232 31.5 KFS3232 32.5 20.6 24.5 119.8 147.2 6.2 P.C.D $15.875 P.C.D $17.463 KFP2314 14.3 25.0
KFP3236 355 | KFS3236 | 36.7 123.7 151.2 6.9 | {=—_—I - Large diameter ¢17.043 “|Z_—J "~ Largediameter ¢18.631 KFP2317 16.8 283
KFP3240 40.0 | KFS3241 41.3 128.2 155.6 7.8 Small diameter_413.868 Small diameter ¢ 15.456 KFP2319 92 314
KFP3245 45.0 | KFS3247 | 465 600~2600| 133.1 160.6 8.6 600~
KFP3250 | 50.0 | KFS3252 | 516 §00~2500] _138.0 165.5 95 ] ] EEEZ;Z 22 206 245 2000 Sl
KFP3256 55.5 — — 172 20.6 6002400 —143:4 170.9 10.5 KFPoass s e
Fp —_ — " N 3 . . B .
KFP3260 | 600 _ . #8634 | 1763 | 114 <> KFP23 tandem (dual and triple) are available. P a1
#KFP3260 has a different port location and different dimensions. . .
& Tandem (dual) model and tandem combination with the KFP23 series is possible < When the max flow rate is less than 100 I/min, the KPaos0 | 0.0 s
P ) common suction port on the front unit can be used. KFP2333 33.3 49.7




Pump

Dimensions (unit: mm)
B KFP32 Tandem

20 A (max.)
c B 64
61 63 _16
%7 |0z
ol H °
t & L| o
w - s (o g i Ri4
N A - RIS o | s By & ﬁ o
ek @@4 & & L M g Z
\ =2
; - (s = 2015
. . - . 64 4121 75 -
% For anticlockwise rotation (A) T4 depih y mi_
The mirror image applies to the D"e°"$f6°jog°‘a"°”
clockwise rotation (C). I
30.2
. 4—M10X1.5 Port size % Formula to calculate A,B and C (See Table 1.)
- YF = Front pump Y length
3 YR = Rear pump Y length
A=1915+ YF + YR
B=91.4+YF
. C=726+YR
Rear pump suction port
(2 suction port type)
[Delivery] Table 1. KFP32 tandem displacement,
specifications, and dimensions (details)
Fig. 1 Shaft end | Model |Ospageren| opudize [ Speed | v lengin
Spllne. S pressure (MPa)
504 KFP3220 20.0 33.4
' Involute spline Involute spline KFP3223 | 225 35.9
4 SAE flat root side fit SAE flat root side fit KFP3225 25.0 383
Eooivo|  NoofTesth 14 P —TY KFP3228 |  28.0 600~ 413
ngtt 8 '7' - R
leng! Tool pressure angle 30 %‘mﬁ% KFP3232 315 20.6 3000 w8
*’*’*j' PCD 422025 C. -
Large diamefer ¢ 23.393 i ; Large diamefer 4 21.806 KFP3236 | 355 487
Small diameter $20.218 Small diameter ¢ 18.631 KFP3240 40.0 53.2
KFP3245 |  45.0 600~2600 | 58.1
KFP3250 |  50.0 600~2500 | 63.0

<> KFP32 tandem (dual) pump is available.
<> When the max. flow rate is less than 190 I/min.,the common suction port on the front unit can be used.




Pump

Performance Curve (Hydraulic fluid: ISO VG32, oil temperature: 50C )

The typical displacements of models of each series are illustrated. Please consult us for models of other displacements.
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Pump: Swashplate type piston pump

[General Description]

KYB' s piston pumps are used for construction equipment, agricultural machines, and other industrial equipment in a wide
variety of market sectors. All series are high-performance, high-reliability piston pumps developed on an abundance of
experience in numerous applications. They are manufactured by advanced production systems. This catalog provides only
piston pumps for general-purpose closed circuit applications and construction equipment open circuit applications.

All rotary parts are manufactured by one of KYB's affiliated companies, Takako Industries, Inc., which is the worlds leading

company in this technology.
Basic Construction

The direction of rotation of the input shaft is fixed.

[Construction and Mechanism]

1. The input shaft connected to the driving power
source rotates. So does the connection between
the cylinder block and the input shaft is made by
the spline.

2. Then, the pistons reciprocate along the cylinder
bores in a movement determined by the swash
plates tilting angle.

3. When the pistons are pulled out from the cylinder
block, oil is drawn from the reservoir. When the
pistons are pushed in, oil is delivered to the valve
and actuator side.

4. The suction port and delivery port are divided by
the valve plate.

<Variable displacement pump>

1. The greater the tilting angle of the swash
plate, the greater the reciprocation stroke
(displacement) of the piston. When the angle is
0, the reciprocation of the piston stops, reducing
the discharge volume to zero.

2. In the closed circuit, the delivery side and suction
side are reversed as the swashplate tilting angle
shifts from +a to — a even though the rotating
direction of the input shaft remains unchanged.

% This piston pump has the same basic structure with the piston motor, and is equipped with additional pump functions.

Valve plate

The valve plate divi
the oil from the suc

and delivery ports and The cylinder block is plate, and sucks the oil on

supplies it to each pi:
in the cylinder block,

The rotation of the cylinder
des block makes the piston
tion Cylinder block reciprocate on the swash
ton connected with the input the piston's outgoing side

shaft by the spline, and and deliveres the oil on the
rotates with the shaft. incoming side.

Pistons are assembled
circumferentially in the
cylinder block.

Input shaft

The input shaft
connected to the
driving  power
source (engine,
etc.) rotates.

\Suction side\

<Suction> . . . <Delivery>
When the pistons are pulled out,  Direction of rotation The piston discharges the

oil is withdrawn

U
S
\ Delivery side\ ,

Swash plate

[Motion of piston assembly and swash plate]

from the reservoir. oil into the valve or actuator.

i Delivery port )
7‘_Suct|on port < y p‘_i )

A
U A HE=

. Valve plate Piston Swash plate
Cylinder block Assy Swash plate
tilting angle

Basic characteristics

When selecting the pump, examine the following characteristics.
M Volumetric efficiency, input horsepower, and

mechanical efficiency
(Example of the PSV model)

@ Volumetric efficiency (actual flow rate /
theoretical flow rate)
An operation at a low speed and high
pressure increases internal leakage
decreasing volumetric efficiency.

1005 5vra (Examples of the PSVD and PSVL models) ’
9 137MPa Speed 2200 rpm @ Actual horsepower (theoretical horsepower
< 90 100 p p
Feol B Volumetric ooy — / mechanical efficiency)
5 e Totalefficiency) = . 0 - - An operation at a higher speed and higher
S 0 sawre og g w Mechanical dfficiency pressure increases mechanical efficiency
] S Iy R =
& A g 1o ,/ @ The actual delivery flow rate (volumetric
P 3‘7““;% 05 2 / efficiency) and actual shaft power are
A
/@M 55 * 60 / related to the speed and pressure.
£ 50 Please contact us regarding the specific
0 1000 2000 3000 0 5 0 15 o

Speed (rpm)

B Pressure and flow characteristics

Pressure (MPa)

(horsepower control characteristics)

(Example of the PSVD model)

With Pg load ~ Without Pg load (Example of the PSVL model)

0 25 characteristics of individual displacement
volumes of each model.

B LS Control characteristics

2P s

N
s}

Control flow rate

Flow rate Q
Flow rate Q

T

™{_Control presgure

s}

e
LS Control Pressure

—
—

LS Control Flow Rate

n 2n

Speed

Pump pressure P1+P2

Pump pressure P

P1: First pump pressure P2: Second pump pressure Pg: Gear pump pressure

%t is possible to control the flow rate almost
proportional to the pump rotating speed.

Closed Circuit and Open Circuit

@ Closed circuit o .

1. The closed hydraulic circuit is constructed with an actuator (motor)
and a pump.

2. The speed and direction of the actuator can be decided by
changing the pump tilt angle to +a, or to -a as the delivery port

and the pump flow change accordingly.
\ 3. The closed circuit features a smooth starting and stopping of the
Charge pump Reservoir Relief valve for Check valve Motor actuator. i .
(small  charge pump 4. The pump and the motor can be put into one case and made into a

volume)

compact size as integrated HST.

@ Open circuit

—TO Control valve —TO 1. In the open circuit, oil is drawn by the pump from the reservoir, and

- the returning oil from the actuator is flown to the reservoir.

2. With a fixed-displacement pump, the speed and direction of an
actuator are controlled with the switching and spool opening of

— — the control valve. With the variable displacement pump, the pump

controls the flow rate and the swash-plate tilting angle can be

changed only in the +a direction.

I
T

=
o5
&

TIT
1T
1T

pump
7 rone \ 3. In the open circuit, a single pump can connect to and control
. elief valve  Multiple actuators (cylinders and motors H
?aersgeen\,/ooll';.lme) may ge controlled E))yinstalling a multiple) multlple actuators.

control valve.

Main Functions

[Variable Displacement]

The pump displacement can be changed by external control of the swash-plate tilting PSVD

angle. (A two-way delivery flow in the closed circuit.)

@ Manual type: The swash plate angle is controlled with a lever link.

<Regulator>

The regulator for the control of the swash plate angle of an open circuit pump has the

following control devices:

@ Horsepower control: The swash plate angle (and the pump displacement) changes
depending on the pump delivery pressure in order not to exceed the engine
horsepower, thereby making constant the maximum input torque to the pump, and
ultimately making constant the pump’s horsepower consumption. This control is
effective in preventing the engine from stalling due to the pump power consumption
exceeding the engine power, and in utilizing the engine horsepower efficiently.
(PSVD)

@ Load sensing control: This control aims to deliver the required flow that matches the
ongoing operation. The pump delivers the required flow to the actuator at required
pressure. The pump swash plate angle (and pump displacement) fluctuates so that
differential pressure between the upstream and downstream sides of the LS valve
can remain constant. Then, no sufficient flow and less heat generation can be made, Delivery Pressure P
which generates energy-saving system.

[Pump operates to this line |

PSVL Delivery Pressure P

/

Pump operates sensing a load in
the area below this line.

Delivery Flow Rate @ Torque T Delivery Flow Rate Q  Torque T

In the tandem configuration, the second pump is
connected with coupling in the axial direction.

[Tandem pumps (Dual,Triple)]

@ Two or three pumps are driven with a single
input shaft. Flow rates in the first and second
pumps can be set independently. The piston
pump is used to drive travel motors. The third
pump may be used as a charge pump in the

Single flow type

closed circuit as well. <Tandem dual configuration (single flow)> cylinder block

(PSV2)

[Single flow and split flow]

@ As described in the basic construction of
the piston pump, a typical piston pump is a
single flow type with one suction port and
one delivery port. On the other hand, a split
flow type pump has two independent delivery
systems with alternately positioned ports on
a single cylinder block. (PSVD)

Split flow type cylinder Valve
block with each port plate
<Split flow> split into internal and
¥ A single cylinder block with a two flow external ports for

system separate delivery




Pump: Piston Pump

Typical piston pumps are variable and high-pressure
types mainly used for construction equipment, etc,

[Model codes] | Psv | [D2|-|17 | | E |

2] [] [4

engaged in heavy-duty work. They are widely used in Example
areas that require horsepower control, load-sensing,
and other control functions.

Variable-displacement swash plate type piston pump

Pump type

[o]

Void: Single pump, 2: Tandem pump (dual type),
D2: Split-flow pump (Single cylinder block with two flow systems), L: Load-sensing pump
S: Load sensing pump for truck mixer H2:Tandem pump for Loader/HST

Pump displacement

Nominal (cm®rev)

[ ][e]

Additional information

E: Series symbol | SP:Hydraulic pilot

B PSV Series (Closed circuit)

Model Displacement | Max. working | Max. speed Typical input
(cm*rev) | pressure(MPa) (rpm) horsepower(kw)
PSV-10 10.0 27.5 3,600 8.0
PSV-16 16.4 27.5 3,600 13.2
PSV2-10 10.0X2 27.5 3,200 7.0X2
PSV2-16 16.4X2 27.5 3,200 11.7X2
PSVH2-28 28.1X2 34.3 3,000 23.3X2

% The direction of rotation of the input shaft is to be set in one direction.
Please specify either "CW" or "CCW" as the direction of rotation.

Model Displacement | Max. working Max. Control device
(cm®rev) | pressure(MPa) | speed(rpm) control (N-m)
PSVD2-17E 16.8X2 24.5 2,550
PSVD2-21E 20.8X2 24.5 2,400 Horsepower
PSVD2-27E 26.9X2 245 2,400 control
PSVD2-42 42.3%2 32 2,200

PSVD2-21

% Only CW is available (clockwise when viewing from the input shaft side).

B PSVL Series

i i i Displacement | Max.workin: Max. Control device
(Open circuit and load sensing) Model (Em"/rev) 5 ressure(MPg) speed(pm) p———
PSVL-42 42 245 2,500
Vs | s [ as | aswe | AT
PSVL—84 84.6 32 2,200

side).

PSVL-42

¢ Load sensing type variable displacement pump
*Use together with a load-sensing (LS) valve. (See Page 49.)
#0nly CW type is available (clockwise when viewing from the input shaft

Dimensions (unit: mm)

<Closed circuit>
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Lﬁw i @' i 4 BEL o] j 2%
) Yo
7 — P2 %) ® 2\
X =]
S . T . Pf T r ! 5h8.9.018
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Ports [ 118.51(P1 and P2 port posions ©
P1,P2  Pressure port  G1/2(PF1/2) 123.5E1(S port position 3
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W PSV2-10 (tandem) P1,P2,P3.P4 max.92
Pg3 Pge B2portPFIBA bt £
B1 B2 T1 port & 5|
e e S ... JIS B2351 O ring boss 106 (servaldmovhing pict) |
or y ] - o
! A Tr\ - : % i — - gg g ‘QL = g
i ul ] i < =i
! w s | i (2] | Lo N a|a
TR e o) S\
P g P S — pmman L i NN | AN i o | : ph) 4
T 18 Delivery sid N N7 (&,%J ] ~ \ i
Hydraulic circuit elvery side - E{"S N ] ] gf\' N
— f 2
5181 port PF38 ; . F =
Ports JISB2351 0 rlné boss » o 570 — S c_;
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S Suction port  G3/4(PF3/4) 315 49
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Pump

B PSVH2-28
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Hydraulic circuit

(FHEED

B3 port PF1,/2-A

J8 B2351 Q-ing boss

B1 port PF1/2-A

JIS B2351 Q-fing boss

!

B2 port PF3/8-A
JIS B2351 0-ring boss

Pp3,Pp4,PoS,Pob port PF1./4-A
JI8 B2351 0-fing boss

s flh

S port PF1-A
JIS B2351 0-ring boss

T2 port PF1./2-A
JIS B2351 0-ring boss

Ppt port PF1

P1,P2,P3P4 port PF1/2-A
IS B2351 Q-1ing boss

i port PF1/2-A

156 4(P' and P2 port positiors|

198.4(P3 and P4 port positions)

_ ,,1,,+

0101.6(SAE B8)

o ;,J ==
645
044

JIS B2531 0-fing boss

90(Pp5 and Ppé part positions)

448(S and B1 port positions)

513(B3 port positions)

A

JIS B2351 Q-ing bos

146 stenderd mounting pitch)

‘SAE J498 FLAT ROOT SIDE FIT
(CLASS 1)

B PSVD2-17. 21, 27 and 42 [Split flow (Single cylinder block with two flow systems)]

Pe

M PSVD2-17

Speed 2200 rpm

M PSVD2-21

Speed 2200 rpm

100 Volumetric / | —— 100 Volumetric T
. efficienc = efficiency
L o0 Mechanical n z %0 Mechanical
< 1 <
Py efficienc oy _efficien:
[$) o
S \ | S 80 \ e
c 80 S
i m 70
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Pressure (MPa)

M PSVD2-42

Speed 2200 rpm

100
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90 |v|?1l,l ranicat
— effigienc 1
g T
= 80
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c
2
L 70
i /
60 /
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Pressure (MPa)

<0Open Circuit:road sensing>

M PSVL-42

Speed 2200 rpm

100

— T

Pressure (MPa)

M PSVL-54

Speed 2200 rpm

100

Dimensions
L1 | L2 | Lep| Wi | Wo| H
PSVD2-17E | 181 | 46 | 90 | 160 | 181 | 221
PSVD2-21E [ 199 | 57 | ¢ [160 | 181 | 226
T PSVD2-27E | 217 [ 52 | 106 [ 181 | 234 | 252
PSVD2-42 | 238 | 72 |oo~1121825] 271 | 232
Mounted imension: Port sizes
Hvdraulic circuit We| D | Pi| P2 |Ps |Pp
ydradlic cireul PSVD2-17E_| 146 | 14 |PFi/2|PF1/2|PF1/2|PF1/4
PSVD2-21E | 146 | 14 |PF1/2|PF1/2|PF1/2|PF1/4
Wi PSVD2-27E | 200 [17.5 |PF1/2|PF1/2|PF1/2|PF1/4
Wa PSVD2-42 | 2286 17 |PF3/4|PF3/4|PFi/2|PFa/s
Involute spline
SAE J498b 16/32-13T
Bl PSVL-42. 54 and 84 [Load sensing] xTo be used with an LS valve. (See Page 55.)
Pr PLs
] '2. _\_'_/_ = Dimensions Mounted dimensions
P I B L[ Le[Wi[Wo| H|We|D
1 = : : PSVL-42 | 260 | 57 | 159 | 214 | 252 | 180 | 14
’J- 2-¢D | PSVL-54 | 284 | 48 | 180 | 234 | 256 | 200 [175
- o PSVL-84 | 292 | 72 |1825] 271 | 230 |2286] 17
i ZE})— | T fés\ Port sizes
E——\J L \Z P [ P [Pps|Pis
1 ©) PSVL-42 |PF3/4|PF3/8 |PF1/4|PF1/4
[ﬂﬁ -——| J : PSVL-54 |PF3/4|PF3/8|PF1/4|PF1/4
| PSVL-84 | PF1 |PF38 |PF1/4 PRI/
Hydraulic circuit *
Wi
Li Lo STV —
W2

Involute spline

Performance Curve O0Operating oil: ISOVG46 Oil temperature: 50°C

<Closed circuit>
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<Load sensing system working mechanism>
(multiple operations)
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@ The maximum load pressure Pls is selected by the shuttle valve, Shuttle valve
B PSV-10 B PSV-16 B PSVH2-28 which controls the pump regulator and the pressure compensator r
At max. tilting angle At max. tilting angle At max. tilting angle valve. . = Pressure
100 — 100 100 e @ The pressure compensator valve adjusts the flow at Ac so that compensation

& 90 T 90| —saPa—tarijpa—z0empa | oumelicficens | osiPa 13 7tpa—206mpa e SeeSY | PC upper stream pressure equals PIs+ 8) ~ _ cllgwg | clldeg .
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g 5 R < 8 ol \ene 0s g i g downstream sides of A1 and A2, which control the flow to each «—[LSvalve

20.6MPa @ = a =~ Q . . . .
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Motors

Hydraulic Motor (General)

Piston Motor

Gear motor, vane motor, etc

Motor unit Motor with reduction gear
Products included in this| Piston motor in swash plate design for| For excavator and mini-excavator
catalog general purpose and fan application. (For travel and swing systems)
KYB products not included in| Piston motor in bent axis design
this catalog. Radial piston motor For mixer truck I(mgm?fgitet?rreg]gtorsauer—Danfoss)
(Contact KYB) (Low speed high torque) v
Not included in KYB product Ei’;ég;’t‘iﬁte%fa’ MELET (2N
lineup

Vane motor

Motor: Piston Motor (Swash plate type)

Basic Construction

B Motor unit

[Construction and Mechanism]

1. When high-pressure oil supplied from the pump
flows into the cylinder block through the valve
plate, the swash plate is pushed by the force of
the piston assembly.

2. The piston assembly receives reaction force

against it and produces reaction force in the
rotating direction.
The total force of high-pressure side piston
assembly produces a rotating force in the cylinder
block, and the torque is transmitted to the shaft
through the spline, resulting in the rotation of the
shaft.

3. The oil delivered from the outlet port returns to
the reservoir through the valve plate.

4. The inlet and outlet sides can be switched by an
external valve operation to rotate the motor in the
reverse direction.

Counterbalance valve

Shockless relief valve

Make-up valve

Motor portion — Reduction gear portion

Parking brake  This shaft rotates at a low speed.

The oil is distributed
through the valve plate

The inlet side piston
presses the swash plate and

from the inlet and - ;
outlet ports to each Cylinder block the reaction force of the

piston in the cylinder

}/
@g

Rotates.

[Inlet side| | [Outlet side]

<Inlet flows [Motion of the

The piston and swash plate are
pressed by pressure and rotate
the cylinder block.

M Traveling motor (with reduction gear) Cylinder block

This part rotates at a low speed

Direction of rotation

P

Inlet port
L= =

piston extension rotates the
cylinder block.

Pistons are
assembled
circumferentially in
the cylinder block.

Output shaft

The output shaft is
connected with the
cylinder block and
they rotate together.

JSwash plate

The swash plate is fixed to the
housing directly.

Piston Assembly and Swash Plate]

<Outlet flow>
The oil returns from the
piston to the tank.

Outlet port
re -

plate  Swash plate
tilting angle

\

i . == !
‘i“ T XK ~ Two-speed {
J )Efﬁ]]}f; switching valve ‘

‘\ I I

| PO WiTH
| Ld 3o !
! i AN |
\ e |
{ Shockless relief valve ‘
i ,};Ad TH lm}[\‘(‘/oumerbalance valvei
S e S _

B Swing motor (with reduction gear)

Motor portion  Reduction gear portion

H;E};Jiigci rcuit

G

§ — 3 Reduction gear
N %ﬂ—u——gu—ﬂﬁﬁ

:Shockless relief valve

Hydraulic circuit

23

[Main Components of the Travel Motor (MAG)]
<> Reduction gear
@ A case rotation type simple planetary reduction gear is adopted.
<> Motor (standard component)
@ Counterbalance valve (standard component for all models): Prevents the motor from overrunning on a down slope. The
valve is effective to prevent cavitation.
@ Two speed mechanism (standard component for all models): Two step speed change can be done under the same flow,
which allows a wider range of speed control. (See Page 24)
@ Shockless relief valve (standard component for MAG-50 through 230): Reduces shocks at the stop and prevents
cavitation.
@ Anti-cavitation valve (with no relief mechanism) (standard component for MAG-18 through 33): This valve has stopping
performance similar to the shockless version and can prevent cavitation.
@ Parking brake (standard component for MAG-50 through 230 and optional for MAG-12 through 33): A multiple-plate wet
disk brake system is adopted.
(Optional Component)
@ Automatic two-speed system (except for MAG-12): Speed is automatically switched from Low to High or vice versa
according to travel load pressure.

[Main Components of the Swing Motor (MSG)]
<> Reduction gear
@ Shaft rotation type planetary reduction gear is adopted.
@ Motor lubricant circulation system: Hydraulic fluid is also used as a reduction gear lubricant. No maintenance is required.
<> Motor (standard component for all models)
@ Shockless relief valve: Reduces shocks at the stop and prevents cavitation.
@ Parking brake: Multiple-plate disk brake is adopted. (Output torque ratio over 100%)
@ Make-up valve: Prevents cavitation.
(Optional Components for All Models)
@ Parking brake delaying valve: Delays the response time of the parking brake
@ Anti-reaction valve: Reduces the reaction at the time the motor stops.

Basic Characteristics

The motor’s general characteristics (performance) Output torque calculation formula:

are as follows. ]
D: Motor displacement [cm3/rev]

MSF-18 T: Output torque [N-m]
PXxD .
100 _ - — X T P: Effective pressure [MPa]
sraaree{ 2X v: Mechanical (torque) efficiency

[ —

bl
Torque . .
e”‘“'e”“‘ BAJ 7 — O Output torque can be obtained from motor displacement,
) 7\ pressure, and mechanical efficiency.
Pa

©
o

Efficiency (%)

N

O The torque efficiency is affected by mechanical friction

o ToMPa 147MPA oy — and other factors, and drops at a higher speed and lower
pressure.
o 500 1000 1500 2000 2500 Output speed calculation formula:
Speed (rpm)
Qx10° N: Speed [rpm]
N=T X 1y Q: Flow rate [L/min.]

nv: Volumetric efficiency

O The speed can be decided by motor capacity, flow rate,
and volumetric efficiency.

O Volumetric efficiency is affected by leakage inside the
motor (from the high pressure side to the low pressure
side), and decreases at a slower speed and higher
pressure.

[Characteristics of the Shockless Relief Valve]

<Travel motor> <Swing motor>
Pressure [ without shockless relief valve | Pressure
,\ [Without shockless relief valve]

™~ ™~

With shockless With shockless
relief valve relief valve
Time Time

24



Motors

: [Two-speed Change Mechanism] (MAG series for travel systems)
mta. nStm mtor Un't The swashplate has three surface sections, a, b, and ¢, and can be tilted by external
[Swash Plate Piston Motor] pilot pressure with two steel balls at the rear of the swashplate working as fulcrums.

[Model code] IEI—

The MSF series is a compact, light, swashplate type gxample 1st Speed : Low speed (high torque) 2nd Speed : High speed (low torque)

piston motor, which has been used for construction and - : 5
agricultural machines. , , ) e e Face
All rotary parts are manufactured by one of m Fixed dllsplacement swashplate type. piston motor Steel ball ‘
KYB-affiliated companies, Takako Industries, Inc., which (2] | Max. displacement ‘ Nominal value (cm3/rev) " baen A ; &: §
is the world’s leading company in this technology [ Cow (] ow e N igh
. % pressure ‘ \/\Jw
. . Port B borc R 1 'S / o B ressure) el 01 LE/
B MSF Series (motor unit) <General purpose> (nigh pressure) fon rssure) @%lwash% SARS { Y
_ plate
Displacement | Max. working Max. Max. flow rate Single PS5 vash plat B
Mol (cm%rev) | pressure(MPa) | speed(rpm) (L/min.) il conirol piston w57 }—‘ Swash plate
MSF-12 8~12.5 20.6 3500 40 V\L H:; )b
MSF-18 16.4~18.4 24.5 3000 50 Variable valve ) Control valve
= MSF-23 234 245 3000 70 (1st specd posiion) contelee (B speed positon L
Symeol MSF-30 26.1~30.2 25.0 2000 60
MSF-50 42.2~50.9 28.0 2000 90 Low speed = Large displacement High speed = Small displacement
Models for fan and mixer drum driving applications are also available. Wh_en the control valve position is switched to 1_st speed, the Switching the variable valve pos_it_ion to 2nd speed with the
Please contact us for details. variable valve connects the swash plate control piston chamber control valve leads the motor driving pressure to the swash
behind the swash plate with the reservoir and the section "a” of plate control piston. As the force of the piston overcomes
the swash plate is pressed against the fixed face by the driving the driving force of the motor and the force of the spring,
- m H H force of the motor on the piston and the spring on the cylinder the face “b” of swash plate is pressed to the fixed face,
mtw‘ Stm m.tm (wrth Fmtlﬁn m) block side. As a result, the swash plate tilts at a maximum making the swash plate tilt at a minimum angle B to
. . . [Model code) | MAG |_| 170| | v | | P |_| 3800 | | F | angle a to output a larger displacement (1st speed). generate a smaller displacement. (2nd speed).
The MAG series offers high-torqgue motors for medium- Example . . _
or high-speed traveling crawler vehicles. It consists of |I| E |E| |E| Dimensions Unit:mm
a case rotation planetary reduction gear and a swash . .
plate piston motor, and is equipped with a two-speed m MAG: Case-rotation type motor with reduction gear (for travel systems) . MSF'1 2\ 1 8\ 23\ 30 (mOtor Unl't) . MSF'50 (mOtOr Unlt)
change unit and a parking brake unit. . MSG: Shaft-rotation type motor with reduction gear (for swing systems) Lu - . .
The two-speed change mechanism supports the Max. displacement Nominal (cma/rev) — et At 1 et ot %
automatic speed change according to the load. The i : _ _ [T — o Py
MSG series motors incorporating a shaft-rotation type Two-speed change mechanism | V: Equipped  Void: Not equipped ;,F_— === m ®
simple planetary reduction gear and the swash plate | [4] |Parking brake system P: Equipped  Void: Not equipped f R E R e () e B LA RS =0 i oo ) v a1 R & B
motor are ideal solutions for the swing system of . . o 7} g
o . . @ MAG: Output torque (kgf-m) MSG: Reduction gear ratio
excavators and mini-excavators. The motor is equipped : o P
with a parking brake in our standard version. (6] | Development serial number E¥
Type D3 @ D4 L1 L2 L3 L4 L5 L7 L8 L9 L10 L11
B MAG Series (with reduction gear) - MSF-12| 11 825 | 170 122 48 1005 | 62 14 5.5 - 131 | 965
— (For excavator and mini-excavator travel) MSF-18| 15 | 1016 | 188 | 137 | 51 13 | 675 | 12 11 5 180 | 125
9 Model Max. output | Max. working Max. Max.flow | Typical MSF-23 15 101.6 230 170 60 138.5 92 12 11 5 180 125
tOque(kN‘m) preSSUre(MPa) speed(rpm) rate(L/mln.) appllcatlons MSF'3O 1 5 101 .6 230 1 70 60 138.5 92 12 11 5 1 80 1 25
MAG-12VP-120E 1.18 206 80 20 MSF-50 | 18 127 276 164 112 136 60 16 28 10 220 156
MAG-18VP-230E 2.16 245 70 30
MAG-18VP-350E 3.14 275 60 40 Mini Type A B C E Y Main port Drain port
MAG-33V MAG-26VP-400E 3.92 27.5 60 50 excavator MSF-12 16 54 60 48 106.4 PF3/8 PF1/4
MAG—33VP—650G 6.37 27.5 60 64 MSF-18 20 57 74 54 146 PF1/2 PF3/6
MAG—50VP—1100F| 10.7 34.3 60 92 | Midi excavator MSF-23 24 67 80 64 146 PF1/2 PF1/4
MAG-85VP-1800E 17.7 343 55 150 MSF-30 24 67 80 64 146 PF1/2 PF1/4
MAG-85VP-2400E 23.5 343 50 150 | £ cavator MSF-50| 25 81 81 73 181 PF3/4 PF3/8
MAG—170VP—4000H 37.3 34.3 50 270
MAG—-180VP-6000G 56.0 34.3 50 300 Key type Spline type
Models for winches and skid-steer loaders are also available. Type F G H | D1 L6 H L6
Please contact us for details. M8X%1.25 JISB1603 Involute spline M8Xx1.25
MSF-12) 5 20 Gepth2o| %° 18 385 | EXT20x 142X 1.25mx20(a class)|  depth 20 16
SAE Involute spline
MSF-18| 7 269 |MIOX15| 5 24 385 Flat root side fit MJe%:;11'§5 27
B MSG Series (with reduction gear) (For excavator and mini-excavator swing) P DP16/32 tooth13classé
-~ Max. output | Max. working |~ Max. | Max.fow |  Typical M10X1.5 SAE Involute spline
Model torque(kN-m) |pressure(MPa)| speed(rom) | rate(Limin.)| applications MSF-23 7 269 | depth 20 38 24 44 Flat root Slﬁe fl'tI Md1e?)’il<1 11'§5 30
MSG—27P-10E 0.83 206 90 25 DP9 14f g
MSG-27P—16E 127 206 85 35 __ M10X1.5 SAE Involute spline M10%1.25
MSG-27P-23E 2.04 206 70 7 MSES36IE 7 269 | Gepth20| 38 24 44 oP1 65';5 rootsidefit depth 18 40
MSG-50P-21 3.48 24 85 77 JISB1603 1 lut i M10X15
MSG-27P M12X1.75 nvolute spline .
MSF-50| 10 37 depth20, 48 34 >4 | EXT30x162X1.667mx20(aclass)|  depth 19 34
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Dimensions (unit: mm)

B MAG-12V (for travel) Pilot port v2in port L5 __Pilot port position
p W
> ESvE
‘ 0 ‘j:} FITNEZH
/ \
L 4 W\ o< PN -
v on "%
o $19) || LEL. ol
v ) <l LS it
I af A\ IR,
4 <| )
| ! =
Model #D1 | ¢D2 | ¢D3 | ¢D4 | L1 L2 L3 L4 L5 \ / ) | I
EIDAEH
MAG-12V-120E | 179 | 140 | 140 | 177 | 209 | 95 | 45 | 50 | 51 J == [ISIEH
Mounting Fo= o
flange (Y) C Connecting L4 L3
flange (2) L1
Model A C E F Main port Drain port Pilot port W X
MAG-12V-120E | 43 | 165 | 39 | 37 | 545 |G1/4(PF1/4)|G1/4(PF1/4)|G1/4(PF1/4)| 8-M10 | 8:M10
Mounting flange (Y): Vehicle mounting P.C.D. (Mounting screw X) Connecting flange (Z): Sprocket mounting P.C.D. (Mounting screw W)
B MAG-18VP, 26VP, 33VP, and 50VP (for travel) .
E Drain port L5 Pilot port
Main port
oy
=)
Model #D1 | D2 | D3 | ¢D4 | L1 2 | 138 | 4 |5
MAG-18VP-230F
NS 190 | 150 | 160 | 200 | 250 | 104 | 40 | 59 | 61 EN“m; g ] sl
MAG-18VP-350F Q im| L ©
WA 215 | 165 | 190 | 238 | 263 | 115 | 50 | 48 | 415 <S5 _[@ 5 B
MAG-26VP-400F
GOVEVOF| 215 | 165 | 204 | 255 | 288 | 120 | 70 | 48 | 415
MAG-33VP-650G
Eo006| 264 | 200 | 230 | 286 | 296 | 128 | 68 | 50 | 435 =)
MAG OO0 | 284 | 210 | 265 | 332 | 354 | 145 | 80 | 70 | 61 tit
Connecting flange (2) L3 L2
K]
Model A c E F | Manport | Drainport | Pilotport | W X | ey | ¢z
A G OF| 465 | 195 | 40 | a7 | 58 PF-3/8 PF-1/4 PF-1/4 |13M10[12:M10| 170 | 180
MAG-18VP-350F
A 54 | 22 | 45 | 41 | 7 PF-1/2 PF-1/4 PE-1/4  [11-M12[11-M12] 192 | 215
MA%@%‘_’&&;’“ 54 | 22 | 45 | 41 | 7 PF-1/2 PF-3/8 PE-1/4 |9M12[11-M12| 192 | 232
MA?ﬁngjstG 54 | 22 | a5 | @1 | 7 PF-1/2 PF-3/8 PF-1/4 |9M14|9-M14| 240 | 262
MAG("?V%%POO 58 | 23 | 50 | 48 | 71 PF-1/2 PF-3/8 PF-1/4  [122M16[12-M14| 250 | 300

Mounting flange (Y): Vehicle mounting P.C.D. (Mounting screw X)

Connecting flange (Z): Sprocket mounting P.C.D. (Mounting screw W)

B MAG-85VP (for travel)

Pilot port

Model ¢ D1 ¢D2 ¢ D3 ¢ D4 L1 L2 L3 L4
MAG-85VP-1800E | 350 290 324 394 387 180 83 89
MAG-85VP-2400E | 400 330 365 437 713 200 100 75

Model A B C E Main port Drain port Pilot port W X
MAG-85VP-1800E 71 28 84 108 |G3/4(PF3/4)|G1/2(PF1/2)|G1/4(PF1/4)| 16-M16 | 15-M15 320
MAG-85VP-2400E 71 28 84 108 |G3/4(PF3/4)|G1/2(PF1/2)|G1/4(PF1/4)| 16-M16 | 22-M16 | 370

Mounting flange (Y): Vehicle mounting P.C.D. (Mounting screw X)

Drain port
Main port

L5

Pilot port position

4D
402

D3
4D4

4] 13 L2

Connecting flange (Z): Sprocket mounting P.C.D. (Mounting screw W)

B MAG-170VP and 180VP (for travel)

Pilot port
=1
/
=i
Model #D1 | ¢D2 | ¢D3 | ¢D4 | L1 L2 L3 L4 L5 )
MAG-170VP-4000H | 370 | 300 | 402 | 469 | 512 | 2395 | 99 | 128 | 131 \ :
MAG-180VP-6000G | 484 | 380 | 450 | 530 | 619 | 3125 | 1025 | 157.5 | 1605 X A
Mounting flange (Y)
Model A B c E | M | Drainport | Pilot port w X oY | ¢z
MAG-170VP-4000H | — 54 | 95 | 110 | PF-1 | PF-1/2 PF-1/4 |30-M16(22-M16| 340 | 440
MAG-180VP-6000G | — 54 | 945 | 110 | PF-1 | PF-1/2 PF-1/4 |18M24[26:M20| 440 | 492

Mounting flange (Y): Vehicle mounting P.C.D. (Mounting screw X)
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Drain port
Main port

$D2

Pilot port position

4
H

Connecting flange (Z)

4D3
4 D4

L3 L2

L1

Connecting flange (Z): Sprocket mounting P.C.D. (Mounting screw W)

B MSG-27P-10E and 16E (for swing)

Ll L5
Model L1 L2 L3 L4 L5 L3
) 6. 20
MSG-27P-10E | 208 |131.5| 130 | 123 76
MSG-27P-16E | 240 [163.5]| 162 | 155 | 83 B o
o —IPB! ———
Output shaft pinion 1 1@ Ign 3
Tool 59 B
Model Module No. of Teeth| pressure 2 7
angle o 71 N
MSG-27P-10E S " 20° ‘#\@fm: Output shaft pinion
MSG-27P-16E 6 11 20° 2-G1/4 /20.5§ 405& (See the table on the left)
PF1/4) L4
AB
it :

% SH port: Signal pressure port for a model with an optional parking brake delaying valve mechanism.

B MSG-27P-23E (for swing)

3

4175

ap

125.5
29
®.99
]
=
|

. ) Lp_pi
(25(,51;2) 20.5 s Output shaft pinion
4.G3/8 182 Module: 6
> AB No.ofTeeth:14
(FFS/8) 190.5 _Tool pressure angle: 20°
B MSG-44P-21 (for swing)
G3/8(PF3/8)
VENT PORT G3/4 399 104
122 (PF3/4) 368 255
109 2955
8018 = 4
- G [Fd<
G (PF3/8) | H
(PF1/4) - o =
~PB Z ] ; ¢ i linw
i Ay j 1025
J \ 60 ‘ olo
— oO|—
S
@ ]SH 5 ‘@"‘@ 4 ‘ ‘ T
1/4 HOMHE A
e g FEE S e
2-G172 /
o - o Lp_p;
8-45° 344 Qutput shaft pinion

Module: 8
No. of Teeth: 12
Tool pressure angle: 20°

Precautions for handling MAG/MSG series

{These series are designed for excavators and mini-excavators with open circuit. MAG models are also available for closed
circuit travel motors and winch applications. Please contact us for details.

< We may recommend motor capacities and speed ratios suitable for the customer’s requirements. Please let us know what
your application requirements are.

<> MAG motor is to be installed with its output shaft horizontally positioned and the main port facing sideways or upward. When
the main port is set facing sideways, use the upper one out of two drain ports. Do not install MSG motor with the output
shaft facing downward. Also use the specific drain port. It should not be substituted with the vent port.

<> Do not use the parking brake of MSG motor for dynamic braking. Configure the circuit so that the parking brake applies after
the motor stops.

< Please read the “Precautionary on the Use of Hydraulic Equipment” on Page 4. Please contact us with any questions.
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Motors

Performance Curve Operating oil:ISOVG46 0Oil temperature; 50C
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<Motor with reduction gear for travel>
B MAG-18VP

B MAG-12VP
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<Motor with reduction gear for swing system>
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HST(General)

HST stands for Hydrostatic Transmission and is used in a travel system to connect the hydraulic pump with the motor in a closed
circuit enabling continuous speed change from Forward to Stop/Neutral and Reverse or vice versa. HST is smoother in operation
and smaller in size than mechanical transmissions installed on automobiles.

Integrated type Separate type

Products included in this| A pump and a motor are integrated in a single unit
catalog. ( closed circuit piston pump with a piston motor)

Not included in KYB prod- Closed circuit piston pump is connected with a hydraulic
uct lineup. motor with piping.

Integrated HST (Pump & Motor)

Basic Construction
[ ) HVED]BE:BSS Circuit example
BI B2

T — = T s High pressure relief valve
i (for main circuit)

Qil is supplied from the charge
pump to the HST pump.
(Connected by external piping)

Low pressure relief valve

This shaft connects
the driving power
source (engine) with
the transmission

- B — == (input shaft)
Charge Main Highpressure  Low pressure Motor
pump  pump relief valve relief valve The pump portion

(for main pump)  (for charge pump) (variable displacement

The pump does not deliver oil
RUIID v for both directions)

when the swash plate angle is
zero. (Neutral/Stop) However,
due to the neutralization
mechanism, a dead zone is
set, and a changeover to the
neutral position is made easy.

The pump's swash
< Electronic control and plate angle and its
Servo control> flow are controlled

with the trunnion

Controlling the pump's This shaft is connected
swash plate angle (and inhdm shaft operated

with the vehicle. (e.g.

5 ° wheels)
delivery flow) with a servo externally. (Forward
system reduces the g\;virtec\g g% \t/r:rvglyltshe - ;S:ltg:t shaft)
operation force on the i i
trunnion shaft. forward andreverse  Section A-A by e T pacenge (Ciosod oot (fixed or two-speed
B displacement)

Basic Characteristics

M Output Horsepower characteristic M Output Speed M Output torque

Integrated HST (Pump and Motor)

Integrated HST enables an easy combination of a speed reducer and a transmission. This unit is designed to meet the vehicle
travel requirements for tractors, combine harvesters, snowplows, etc.
It can be combined with electronic control or servo functions.

M HVFD Series [Model code]
Example| HVFD |- 28 || v || 37 |-| R || 38 |-| P |- LT || sL |
[4] (6] B

Integrated HST

Pump displacement | Nominal (cm3/rev)

‘ Accessories (optional)‘
[

Motor type F: Fixed displacement, V: Variable displacement (2-speed)

Motor displacement | Nominal (cm3frev)Void: The same as the pump displacement

High pressure relief | R: With relief valve, N: Without relief valve

Max. pressure MPa

P: Movable thrust plate type (mechanical)
O: Fixed orifice type, Void: Not equipped

EINEY BN S B ™=

Neutralization mechanism

Void: Separate charge pump type

Output torque i i 1 H
. pa o characteristics characteristic
b}
@ Variable displacement motor type (2nd speed)
) o|d E
- o= o
o HE 5
< a3 = Variable displacement
- . . 5|3 3 motor type (1st speed
S| / \ Max. input horsepower (engine horsepower) curve 3 S . . I=3 ype ( peed)
g 5 - / 5|8 Fixed displacement motor 5
=| € EE o g Variable displacement motor Fixed displacement
g 2 E§ Neutral range ~lype (1st speed motor
3 %a: 8o
s foy= g& Trunnion lever operation angle
B2 —
2| o5 %g_ Adirection adirection
o| $5| 2= Variable displacement
S| LE| =5 B . Mmotor type (2nd speed)
= S0 @
<

= o ! ! ! ! 8

| Output speed ®

Variable displacement motor type (1st spéed) ‘ utput sp
Fixed displacement motor type ! Load pressure

Variable displacement motor type (2nd speed)

(D Theoretical output speed: (Pump displacement)/(motor displacement)X(Input speed)
(@ Actual speed: (Theoretical output speed)X(Volumetric efficiency)
(® Theoretical output torque: (Motor displacement)X(HST load pressure)

M Servo Regulator
(Electric Control) [EL]

Ampere - Output speed

B Servo Regulator (Manual Operation) [SL]
Lever operation torque characteristic

HVFD37F-R35-SL example characteristics
Input revolution speed: 3000 rpm
Effective pressure: 30 MPa O SpEE
[N.m] N max SOL A
<]8)-2.0 Without servo system < 1500mA ||
S 400mA,; |,
S
'~§ 1.0 J| | 400ma |AmPere
& With servo system soLp | 1500mA |
0
0 1.0 2.0 oY) b
Lever operation angle (degrees)
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HVFD28V37 Charge pum
S LT: With charge pump
@ Servo control Void: Without servo control, SL: Manual, EL: Electric control
Integrated HST (Standard type)
irat Pump: Motor displacement Max. Max. input Max. output | Weight Neutralization "
Hopiaion e (cm3/rev) pressure (MPa) speed (rpm) speed (rpm) (kg) mechanism Option
— | HVFD10F-N15 10:10 15 3000 0~3000 6.5 Orifice Unload valve
‘% HVFD10F—N18 10:10 18 3000 0~3000 7 Orifice Unload valve
2 | HVFD21F-R18 215:21.5 18 3600 0~3600 13.5 Orifice Unload valve
< | HVFD21F-R23 21.5:21.5 23 3600 0~3600 13.5 Orifice Unload valve
- HVFD18 F-R35 18:18 35 3600 0~3600 18 Orifice/movable thrust plate —
o HVFD23F-R35 23.4:234 35 3200 0~3200 22 Orifice/movable thrust plate| Servo mechanism
< HVFD30F-R38 29.5:30.2 38 3000 0~2930 24 Orifice/movable thrust plate| Servo mechanism
% HVFD37F-R35 37:37 85 3200 0~3200 26 Orifice/movable thrust plate| Servo mechanism
= HVFD42F-R38 415:415 38 2600 0~2600 26 Orifice/movable thrust plate| Servo mechanism
Integrated HST (Two-speed motor type)
Model Pump: Motor displacement Max. Max. input Max. output | Weight Neutralization oonon
(cm3rev) pressure (MPa) speed (rpm) speed (rpm) (kg) mechanism P
HVFD28V37-R38 28.1:22.0/37.2 38 3600 0~3300 35 Orifice/movable thrust plate| Servo mechanism

*The direction of rotation of the pump input shaft can be set in either the CW or CCW direction for HYFD10 Series only. Please specify the
type: either CW (clockwise) or CCW (counterclockwise) for another series, when ordering.

[Light and Heavy duty Models]

@ Light duty models: Suitable for the travel system of vehicles that serve light load work such as lawn mowers and combine
harvesters, up to 18kw or smaller.

@ Heavy duty models: Suitable for the travel system of vehicles that serve moderate load work such as tractors and combine
harvesters with engine horsepower of 18 to 59kw.

Main Mechanism

[Neutral mechanism]
@ Orifice
Standard neutral mechanism allowing a relatively large neutral width.
@ Movable thrust plate
This method is less affected by the given conditions such as the input speed and oil temperature, allowing a stable neutral
width. This is superior to the orifice method in neutral zone stability and adjustability of the neutral point.
[Option]
@ Charge pump
When the charge pump is used together with an oil hydraulic unit installed on the vehicle, select the charge pump
displacement approximately 25% of the HST pump.
@ Servo regulator
This component features the following advantages:
<> Low operation torque allowing an easy operation and lower noise caused by link vibrations.
<> Good responsiveness and a stable neutral characteristic.
<> The fail-safe mechanism is included as a standard accessory for automatic return to the neutral
position in case of a hydraulic power source failure or link connection failure.
<> Can be mounted on to a manual type HST.
32



Dimensions (unit: mm)

- |3 22 .
&4 g
[x 8] B
D¢ Input shaft™ =£‘Tf
L Mex1/ B
wn 3 -
| | Output shaft
7 y 1|1x 5
— II)Y‘ [s2]
iy ¥ 5 1|
£
Hydraulic circuit . X
-0.024
+0.7
Spline specifications according 4-48.5 55
Tank port T pasition to JIS B1603 53 53
(¢8.50%sseat | 351l EXT 15X132X1.0mX20 B6max. 66max.
surface height)| og (Class a)
[ 48%1 ]| [197]
97+1(48.584; seat
Neutral surface height) 27
View G 115max. 30
JIS B1603 Involute spline
/DM@L EXT;20X 142X1.25mX20 (Class )
215 82 98
JIS B1603 Involute spline 88
EXT;25X132X1.667mX20 (Class a) 1835 B / & a - 76max. 76max. 1
8lisds Sport 420 60 B260
=
S 1) w
: Ol - R
&/ &J/ PTO 3 ﬂ[
Input shaft } pr / 1 ]» A shaft i
B1
= $6.1/
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=2 <
\ N g T 2_ Output g Tof
% % S| _shaft ¥
| ] é& 2 =t w2
,,,,,,,,,,,,,,,,,,, g )| ™| ©
=
2|
”X ]
s L 34| | 2] 441185
Hydraulic circuit 145max 37
JIS B1603 Involute spline
EXT;20X142X1.25mX20 (Class a)
T port G1/2(PF1/2)
JIS B1603 Involute spline / 41
EXT:20X102X1.667mX20(Class b | 28 / 18;
1 89max.
" 5 g B port GI/2(PF1/2)
y - JIS B2351 O ring type
= gIS B2351 Orring type e —
Sport i i
o i i f >|
Gy e/l
S . — Z 0|
Input N AR o 1,( \ B wl
81 shaft A\ 6 g)/A S
fE% ¢ \ J ﬁ
X Gﬁ g & S E:
5 g ~ - 1
A\ e \Vg: — %Z) q )_L 3
T8 e
% % ‘4 -, i %) Output shaf ) /@\ g}
| . g ﬁj YY) 0y
== ol
n X —| O T
s T [ @2y 118
Hydraulic circuit (¢ 11 9jsseatjsurtace height) 5 5 5 B2 port G3/8(PF3/8)
121(¢ 1144 seat surface height) | | 2g p— p— JIS B2351 O ring type
149.5 max 38.5 85max. 85max.
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JIS B1603 Involute spline
EXT:20X102X1.667mX20(Class b)

M HVFD23F

T port G1/2(PF1/2)

J1SB1603 Involute spline
EXT20X102X1.667mX20 (Class a)

J1SB1603Involute spline © 269 217\ 390 98
EXT20X102X1, 667mX20 (Class) | —— \ — ——93max. _J 81.5
B1 B2 T 99.5 80 B2 portg11
= - } \X A8 L18°A 82max. | og| / 82max.
S S
7 AT 3 PTO
| Input shaft | i shaft
L i
} \X S,B1 port G1/2(PF1/2 .
5 \ Outgut 5
P [T shaft ]
Hydraulic circuit |
\_
.38 1130 78 4-4133%
167max. 40 94max.
J1SB1603 Involute spline
EXT20X102X1. 667mX 20 (Classa)
S,B1 port G1/2(PF1/2)
@J J1SB1603 Involute spline
iix 264.5 46 EXT25X132X1. 667mX20 (Class b) 104
U, | 214 3t 80 B2 portgll
9.5 82.5max | 20| 8%/5max
%:C % ?7/& 17,83 Toort 20F8 2—48H7 fleep8
y/A— v
‘ ‘X o / oL %
Ly ~| o  (Hd—=dF v L - 0|
pTO. | € ©
S Input shaft | [ shaft | 5
Hydraulic circuit | |
'C?? nl N~ T
0 1 g NN
Qg NPy |
Output | § YN < 2
J1S B1603 Involute spline N shaft 7\ -
EXT25X132X1.667mX20 (Classb) \ | : g N4 o
- & 7N D
| |
38 47 441394 78 78
165max. 67 94max. 94max.
J18B1603Involute spline
EXT25X132X1.667m X20 (Class b)
S port G3/4(PF3/4) T port G1/2(PF1/2)
JIS B2351 O ring type
g type \ 237max a B2 port G1/2(PF1/2)
JIS B2351 O ring type
B9 200 22, 91max
= [ 107 4 81max.
i3 JIS B1603 Involute spliine
X | — T EXT: 25X 132X1.667mX20 (Class a)
&
= £
ya = = 5
o \'”
% Input shaft
X 3
5 = 5 Uk
S T ) Jrs)
Hydraulic circuit B1 port GI/2(PF112) ;{
JIS B2351 O ring type, % Output shatt
5
o
i & T
38 22J 82 82
179.5max 34 96max. 96max.

JIS B1603 Involute spline
EXT: 25X132X1.667m_20 (Class a)
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M HVFD42F

JIS B1603 Involute spline

T pott PF1/2
JIS B2351 0-ing type
118

-25X13z2X X;
1/
i 101ma [ 10
JIS B2351 O-1ing type: 61min [61min
243 745 [ 62
36 |
B2 8 83 1105
[ j: 73max. 795
| TARV=
_ o &9 = %
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Performance Curve Operating oil: ISOVG46 0Oil temperature: 50C

<HST: Light load model>
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Performance Curve Operating oil:ISOVG46 oil temperature:50C

(HST:Heavy load model)
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<HST: Two-speed motor type>
B HVFD28V37-R35
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Hydraulic Cylinder (General) Cylinder: For construction equipment and industrial vehicles
For Vehicle Application For Industrial Application, etc. B KCH, KCM, and KCFL Series [Model code] ’ KCH H 230 H 160 H 2800 ‘
Double-acting cylinder Single -acting cylinder .. : Example
Products included in this catalog | For excavator For forklift truck (lifting) Electro-hydraulic cylinder (MMP) For excavator, mini-excavator, and forklift P
For mini-excavator or Torkiitt truck (Iitting truck applications - :
Model KCH for excavator, KCM for mini-excavator, and KCFL for forklift truck
KYB products not included in this| For forklift truck (tilt cylinder) Special design (very large models) :
catalog. For steering (double rod cylinder) may be available. (Oneler (3173 il
Rod diameter |mm
Not included in KYB product For industrial equipment (JIS type,
lineup etc.) Stroke mm
[Basic Construction and Calculation Formula of Hydraulic Cylinder]
; Tube i.d. Max. stroke ax. working . L
e S <Single-acting cylinder> Series (mm) (mm) | pressure (MPa)| Main applications
) ) el Gl m <CH 95~170 2000 35.0 e
[Construction and Mechanism] Rod head ovi 170~480 3700 32.0 xcavator
X . . ylinder tube Cap
1. The pressurized hydraulic fluid through the bottom 50~65 800 245 —
. . KCM . Mini-excavator,
port extends the cylinder rod, and the fluid on the x — 70~125 1200 29 4 Wheel loader, etc.
rod side returns to the reservoir. e\ Td: Rod D: Gylinder || FX ﬂ
2. Th ized hydraulic fluid from the rod port  \\/ /L] + diameter pr i KCFL 45~70 | 1000~2500 181 .
o () preSSU”Z.e yaraulic U.l rom e ro p.Or (\\EJ =T 65~120 650~1300 . Forklift truck
retracts the cylinder, and the fluid on the bottom side Tl = A
i ) ) *¢Please contact us for other applications.
RN -tO ifie fesizniels St e AR 2 G e Bottom side port o (Very large models with a cylinder bore over 1200 mm are available.)
<Calculating Thrust > 3 KCM %See Page 61 for accessory valves
([ ) Theorettical thrust ~ D: Cylinder bore (mm) P: Pressure (MPa) % (flow control valve, down safety valve, and hose rupture valve)
Extension thrust F1 N=r/4-D2xP d: Rod diameter (mm) Q: Flow rate (L/min.) %
Retraction thrust F2 N=r/4+(D2-d2) X P ) ) ) S R
@ Actual thrust: To be obtained by multiplying the D: Cyjinder H
above theoretical thrust value with the coefficientn bore
(0.95 for vehicle) m X bl Symbol
I i 5
<Calculating velocity> . T TITT 74 S €
n h R Q. .
@ Extending velocity Vi [m/min] 4z <10 F < T o y. KCFL
. Retracting velocit Vv [m/m. ] _ Q X103 (Retracting direction) —P] ‘ T (Extending direction)
racting v ity V2 in /4 (D°—d?)
¥ Flow rate Q is calculated using the pump’s delivery flow (meter-in), but the value may be significantly affected by
the flow control with the valve return-side restriction (meter-out) depending on the load direction and pressure.
In such case, calculate the tank return-side flow rate using the following formula: . . . .
) - , B Main Features of the KCH and B Cushion Mechanism for Cylinders
Flow rate Q[L/min] = 60CA/-=5=—Then go back to the above formula and calculate the velocity based on the KCM Series
return-side cylinder area. (Single -acting cylinder, etc.) ) ) Port
C: Flow coefficient (0.6-0.7) A: Valve restriction (opening) area (mm2) AP: Pressure difference before and after @® Compact, lightweight, and strong . /
restriction (MPa) : Hydraulic fluid density (kg/m?3) KYB has developed its compact, lightweight, and
durable cylinders based on their long marketing
<Buckling strength and stroke> experience, in-house test systems, capability to
@ The stroke of the cylinder to which retraction load is applied is restricted by the buckling strength. design products according to its strength and
Wa (allowable retraction load (at full extension: N)) = Pk (buckling strength N) / S (safety ratio: typically 1.5-2.5 or technologies enabling high quality product
more) :
Since the value will vary depending on the support mechanism (whether the load is supported by the rod only or the PY grg;::uchon.
tube as well.) please contact us. . ' . . _ / %
@ Consider installing a cylinder support and linkage mechanism to avoid thrust load on the cylinder. KEB enrar][ped its lseal (Sj durell_blllty bSt’ dengoElng Cushion plunger Cushion chamber
and evaluating seals and sealing systems in-house, Before r ivina the plunaer
protecting them from dirt and dust, and optimizing [Before rece g the plunge ]
the oil film. ‘
[Precautions for operation] @ Pistonrod _ —DJ
® Speed Piston rod sliding surfaces are treated with B —
@ A speed exceeding 60 m/min affects the durability of the cylinder with standard specifications. mduct!on hardgnlng and prote_cted with hard — 4
. . . . . . . chromium plating for engineering purposes or
@ Install a cushion device for equipment protection and safety if a stroke end speed consistently exceeds 18 m/min. nickel-chrome plating to imorove wear- and . ____| -
@ For protection and safety of the cylinder, care must be taken not to cause a great impact on it when stopping it. corrosion-resis;ncegan d su?face strength against —F
(@ When designing a hydraulic circuit, pay attention to return flow rate increase at cylinder retraction. gth ag
. . ) . ) . scratches. l—— ™
(® Operation slower than 0.5 m/min will affect performance (particularly vibration performance). Please contact us when a low @ Safety precautions, other
speed operation is expected. Please install a cushioning device to reduce the [After receiving the plunger]
. . stroke end shocks, and various valves such as
@ Starting operation hose rupture and slow return valves if required
(D Remove air inside the cylinder completely when starting an operation. If air remains, operate at a low speed until the air is (See Page 61 for additional valves.) @ As the piston approaches the stroke end, compressed oil reduce
@fmoygd completely. hile ai s in the oviind q Jburn th | e t lled diesel effect (ab | Also, Stroke Sensing Cylinders and Pipe-Less shocks at the stroke end.
 rapid pressure rise while air remains in the cylinder may damage/burn the seal due to a so-called diesel effect (abnorma Cyliders with Hollow Rod passage are available. @ The cushioning device can be installed on either the rod or
air temperature rise caused by isentropic compression). (for Specific types only) bottom side of the cylinder or on both ends.

(® Avoid negative pressure inside the cylinder during the operation because cavitation may cause malfunction.
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Dimensions (unit: mm) Dimensions of the Rod Head and Cap

KCH Series (for excavator @ Standard clevis dimensions for KCH/ KCM series are shown as follows.
= ( ) %f ! @ When different sizes on clevis widths of the rod heads and caps and pin diameters are required, please contact us.

Cap dimension

Rod head dimension A Stroke B
2 Eﬂiﬂ*’ Tﬁ@@ r(* fﬁ M Rod head dimensions si T oF T E = S
| al -
&% 0 m EL ) O_@; u&% % KCH and KCM . 40 38 32 28 28
H £ 45 4 4
i s / /
L (retracted length) = W 50 45 50 70 75
o] SNINENE 55 | 50 | 50 | 70 | 75
ote £ 60 50 55 70 80
@ The cylinder head portion length A, piston portion length B, and the port position depend on « 65 60 60 85 85
customers'request. Please contact us for details.
@ See the opposite page (p.38) for standard sizes of a rod head and a cap. G 70 65 62 98 88
@ Cylinder bore D greater than the figures in the table below are also available. However, the Radius E 75 60 68 90 95
construction of those models may be slightly changed. m 80 75 70 105 95
. 5 N 85 85 75 95 95
<Port 5’ izes> / Btg 90 85 75 95 90
(5]
; 5 95 85 83 105 105
Cylinder bore|  Rod diameter Max e S . Screw size )

D d stroke length L | Port size J Pin diameter 4P 100 85 105 120 110
¢ ¢ (min.) Sh L 105 | 90 | 85 | 120 | 125
95 65,70 1100 1250 1/2 © 110 110 100 140 135
100 70 1100 | 1250 | 1/20r3/4 a ] 7l
105 70,75 1200 1250 1/2 or 3/4
110 70,75,80 1200 | 1250 | 1/20r3/4 Vay W) - -

115 80,85 1400 | 1250 | 1/20r3/4 Bl Cap dimensions
120 80,85 1400 1250 1/2 or 3/4 . »D oP B M G
125 85,90 1500 | 1300 | 3/4or1 Port size a b c Screw size . With port on cap ( ) H \ £ 95 50 55 70 | 110
130 85,90,95 1600 | 1350 3/4 or 1 1/2 40.5 18.2 $135 | M8x1.25 % KCH and KCM : ‘ / =z 100 60 55 85 136
©
135 90,95,100 1700 1350 3/4 or 1 3/4 50.8 23.8 $17.5 M10X1.5 The drawing shows the / &} 105 70 62 85 155
140 90,90,95 1700 1350 3/4 or 1 1 57.2 27.8 ¢22 M12x1.75 . . . 110 65 65 95 170
KCH series dimensions.
145 90,95,100,105 | 1900 1530 3/4 or 1 1-1/4 66.7 318 $26.5 M14x2 115 70 70 95 170
KCM has the standard
150 95,100,105,110 1900 1530 1or1-1/4 : G 120 60 70 95 175
) ) ) PF (O ring boss) port.
The port shape is equivalent to an SAE high pressure flange. PI h 125 65 70 95 165
ease contact us when Radi
) - adius E 130 75 70 110 [ 170
an SAE flange port is 5| IR 135 65 20 105 150
B KCM Series (for mini-excavator) required. 8| R (ADX)
_ _ Q-2 <> 140 75 75 120 185
Cap dimension 2 | lolo & 145 90 85 120 | 150
Rod head dimension 5 Stroke B & — 150 85 85 130 190
J Pin diameter ¢P
L —
= . 3 e
& %3 >_> K % 1 port on cap
- L &\ 5 KCM only i o E L G
L (retracted length) Please contact us \ 7y <0 S8 25 50
[Note] regarding the position i / = ;g 28 gg 28 gg
@ The cylinder head portion length A, piston portion length B, and the port position and size when installing
depend on customers request. Please contact us for details. h li 85 60 55 70 75
> ; ports on the cylinder
@ See the opposite page (p. 38) for standard sizes of a rod head and a cap. tube 90 50 50 70 80
: ﬁe 95 60 55 70 75
Em— _ Radius E 100 60 55 75 80
Cylinder bore| Rod diameter Max — Port size J g RS 105 60 55) 75 80
¢D ¢d stroke | "t _| € / A 110 65 58 75 85
70 40 500 | 400 | G3/8(PF3/8) HIIIR & 1 ;g gg gg ;8 1 gg
75 40,45 600 400 | G3/8(PF3/8) = o
80 45,50 700 400 | G3/8(PF3/8) Pin diameter ¢P
85 45,50,55 800 530 G1/2(PF1/2)
90 50,55 800 530 G1/2(PF1/2)
95 55,60,65 900 530 G1/2(PF1/2)
100 55,60,65 900 530 G1/2(PF1/2)
105 55,60,65,70 900 700 G1/2(PF1/2)
110 60,65,70 900 750 G1/2(PF1/2)
115 65,70,75 1000 750 G1/2(PF1/2)
120 65,70,75 1000 800 G1/2(PF1/2)
125 70,75 1000 800 G1/2(PF1/2)
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B KCFL Series (for forklift truck) Dimensions (unit: mm)

KCFL series cylinders are designed to fit forklift truck masts and be adequate for lifting work. Three types (L1, L2, and L3) are
available for three mast types.

B KCFL1 (for the second cylinder of standard and 3-stage mast)

@ The cylinder head length A and piston length B depend on customer's request.
Please contact us for details.
@ Contact us for mounting part dimensions: ¢f1, e1, ¢f2, and e2

Bl KCFL2 (for the second cylinder of the 2-stage mast)

@ KCFL series lifting cylinder types et A Stroke B e
L1 for the second cylinder of standard and 3-stage mast, L2 for the second cylinder of 2-stage mast, and L3 for the first ‘ ‘
cylinder of 2/3 stage full free mast

_ _ . _ E‘Dﬂﬂf 5 ,gt& D
M Forklift truck mast mechanism and lifting cylinder = TN ) ) Q)
Vi
(1) 2-stage standard mast (2) 2-stage full free mast (3) 3-stage full free mast Symbol \Senviceplig
m Standard
i e ! stroke
45 35 G3/8(PF3/8)
) 50 40 G3/8(PF3/8)
55 1000 ~ 2500
= 60 45 G1/2(PF1/2)
65 50 G1/2(PF1/2)

el A Stroke

JW

B ‘
‘ 2
Max. extension Full free operation Max. extension Full free operation  Max. extension N jETE T@/ jﬁféﬂﬁ%
J2

_ /—nner mast Middle mast —.__ -
Inner— ] . ] Inner mast —.] | [ Symbol
mast N f SecondL(1:yI|nder ml N Standard
(L) First cylinder fSecon(tlj_g)ylmder | | — Secon;:lL?))/Imder ¢D ¢d C J1 stroke
" (L3) I First (CLV,O[I)nder @ 30 e G3/8(PF3/8)
v
1/2(PF1/2
= gg ———G1/2(F1/2) G1/ )
}ﬁOuter mast 4 }ﬁOuter mast /Outer mast o 38 o Gt /a(PE1 /2 1000 ~ 2500
,\—H_ ] L 40 G1/2(PF1/2) ( )
Max. retraction Max. retraction Max. retraction 55 42 68.5 |G3/4(PF3/4)

@ The cylinder head length A and piston length B depend on customer's request. Please
contact us for details.
@ Contact us for mounting part dimensions: ¢f1, e1, ¢f2, and e2

B Main Features of KCFL Series @ J1 port is connected to J port on KCFL3. (KCFL2 extends after KCFL3 extends.)
@ Small diameter, light weight, and high strength---Cylinders @ Special valves for forklift truck use---Low energy . .
for forklift mast applications are designed to fit the mast consumption type valves (KVMF series) to enable a M KCFL3 (fOI’ the first Cy“nder of 2- and 3'Stage maSt)
mechanism with small diameters and high strength. The precise and safe forklift operation, flow control valves o A Stroke 5 o
single-acting cylinder with a small diameter and light to control a lowering speed, and down safety valves are ‘ — ‘ ‘
weight has been achieved by a thinner tube and special available. (See pages 49, 58, 61, and 62 for additional ]
welding technologies. The second cylinder for 2-stage valves.) L PN - _
masts employs a hollow ram for lighter weight and easy ? *i—\ﬁ< %
lubrication. { a ] jT o
@ Seal---Seals made by KYB are utilized for smooth motion . ) o 5 =
and prevention of internal leakage. <Down safety valve installation circuit example> Symbol | L
@ Tube - The inside wall is finished with roller burnishing for Serviceplug — \
smooth motion and high durability. —
@ Rod---The surface is hard-chromium plated for engineering | .
purposes (nickel-chromium plated for special specifications) M | #D od J S;?r';iaerd
for rust proof and wear resistance. | Pl | 65 50
@ Safety/shock absorption --- A down safety valve may be | i -1 70
added to ensure safety in the event of piping rupture or [ i | 75 55
other accidents, which may bring the cylinder to a complete RS :| 80 60 G1/2(PF1/2) | 500 ~ 1300
stop. A cushion mechanism may be built in each cylinder | = _, 85
to reduce shocks at the time of retraction. - 90 65

@ KYB's standard models are of the internal drain type.

Visibility can be improved due to no drain hose. @ The cylinder head length A and piston length B depend on customer's request.

Please contact us for details.
@ Contact us for mounting part dimensions: ¢f1, e1, ¢f2, and e2
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Electro-Hydraulic Cylinder: Mini-Motion Package (MMP) Features Main applications

H No new hydraulic facilities are required. W For the automation and energy saving of general
[General description] B The cylinder can be easily mounted with additional pins on both ends and purpose / industrial equipment
. . . - . . . . completed electrical wiring. Il For compact transport equipment, hoists, food
Mlnl-Mo'tlon Package (MMP) is _a hydraulic linear actuatqr integrated with a DC moj[or, a hydraulic p_ump, valves, and a cyllndgr. B Low energy consumption and cost saving as the hydraulic pump is operated on processing equipment, and clamps
By maklng the best use of unique features 'of hydraulic system that are not galn_ed by_ mechanl_cal type_s. §uch as glectrlc request. B For small vehicles, agricultural vehicles, and
screws, this is the best choice of labour-saving and automated work environment including machines, facilities of office and B The DC motor and hydraulic circuit are completely sealed and thus there is no attachments
residential environment. oil leakage, allowing the preservation of the environment. M For office, medical, beauty, nursing, and fitness
A new design concept different from the conventional hydraulic systems enables the broadening of new applications. M Smooth and strong operation are unique to the hydraulic system. Max. thrust: equipment
. . . . . . 8000N (816 kgf) B For Sports, recreation, and amusement equipment
.@""@ All the fO"OWIng components are mtegrated in this hydraullc linear actuator. B The pilot-operated check valve secures load retention. No backlash is M For the automation and energy saving systems
<Application> Hydraulic Circuit generated, which is different from mechanical types. such as residences, buildings, and green houses,
R ® DC motor e T - M The relief valve prevents overload. The motor is protected from overload including automatic sunroofs
@ Gear pump ‘L77®77ﬁ7777‘7,ﬁ 777777 | operation by the circuit breaker. M Others
® Relief valve !® ©Ba?1 A Egh@) ®!
: @ Pilot-operated check | - - I
Cylinder bottom side © ?I:Iivs]d;a{rguedxiséggs and retracts.) valve ‘ Ty %ﬁ, o ! MOdeI
'd ® Control valve I |
.O@ ® Manual release valve | (g)[l"k ‘[]@O | [Model code] ’ MMP4 ‘_’ A H 1 H B H250 H B H A ‘_’ ‘
(for emergency) i f— 3 i E
. NS A A xample
g |G o) 4 ] F
|
.\ | imc;::“'” vave | = 1 Model MMP4 (Type 4) Mini-Motion Package
| |
@~@ i \ ©) \ DC motor output and ref valve set pressure | A:250W. 4.1MPa B:250W. 7.1MPa
Retraction Stop Extension (@ I i Power supply 1: 12VDC, 2: 24VDC, and 3: 100VDC (100VAC ful-wave rectiied)
*Rdeggg,;'t?gn;Ofgbteh;%'g;nﬁggﬁeﬂg‘?’gg”‘ Cylinder size A: ¢ 34-420 B:¢40-¢20(Cylinder bore-rod diameter)
T _ 150:150mm 200:200mm 250:250mm (¢ 40only)
Cylinder stroke

300:300mm (¢ 40only) 350:350mm (¢ 40only)

Aportorifice | A:Void B: 408 C:$0.6 An orifice is required in case the cylinder causes a
hunting phenomenon during its free-fall.
VA R . KYB may recommend an adequate version according
AVoid B:¢08 C:406 to the customer's load condition.

Explanation of th ating mechanis
M Cylinder "retraction" M "Stop" and load retention B Cylinder "extension"

When the DC motor @ rotates in the reverse ~ When power to the DC motor @ is  When the DC motor @ rotates in the normal
direction, the gear pump @ begins to rotate interrupted, the cylinder @ stops  direction, the gear pump @ begins to rotate, the
and the control valve moves to the D position.  and the load is retained by the pilot- control valve ® moves to the | ]| position, and
High pressure oil pumped out from the gear operated check valve. (Assuming hydraulic oil is drawn from the oil reservoir ®.

pumps passes through the pilot-operated check  internal oil leakage of 0.3 cm3/min or High pressure oil from the gear pump passes

B port orifice

[ ]|[~])[=]

Optional spec.| Void: Standard spec. | Contact us for optional and special specifications.

valve @ and flows into the cylinder from the B less.) _ through the pilot-operated check valve @ and Speci fications
port side. The hydraulic fluid returning from the Max_ pressure _correspondmg to the  flows into the cylinder from the A port side.
A port side of the cylinder @ flows back into the retained !Oad is 13.7 MPa. When Hydraulic oil returning from the B port side of Hydraulic system spec. Power supply spec. Entire unit
gear pumps and the surplus oil drains back to  pressure increases to 13.7MPa due  the cylinder @ flows back into the gear pumps. ) Cylinder max.
the oil reservoir. The relief valve @ activates if ~ to an increase in the temp_erature, for The relief valve @ activates if the system Seils v;f"e"zfet retention Cylinder size | Rted Sitie Operating | oo oo | Retief valve operation | Feted Weight
the system overloads or the cylinder stretches ~ example, the overload relief valve @  overloads or the cylinder stretches out to the orosoure OV et b ) extension| O temperature W 8 cunront (’;) time Dimensions (kgf)
out to the limit of its stroke. activates for protection.(The cylinder limit of its stroke. (MPa) valve setting) thrust (N) range'C (sec.)
* Connecting the black lead to the terminal starts working when the overload relief % Connecting the black lead to the terminal (—) (MPa)
(+) and the white lead to the terminal ( —) valve activates.) and the white lead to the terminal ( + ) extends $34620 3100 150 $34-¢20 %150 4.2
retracts the cylinder. the cylinder. 200 $34-$20X 200 4.5
150 DC12 23 (DC12V) $40-$20 % 150 43
MMP4-A 4.1 13.7 200 — 20~ 50 DC24 11 (DC24V) 30 $40- 320X 200 a7
340620 4300 250 DC100 2.4 (DC100V) $40- ¢20X 250 5.1
. - . . 9 300 0- 20 % 300 5.4
Characteristics: Typical values at the ambient temperature 25 and rated voltage 350 ﬂo_zzox%o 58
MMP4-A* Relief Valve Set Pressure 4.1 MPa MMP4-B* Relief Valve Set Pressure 7.1 MPa 934920 | sso0 | 150 e ors | a2
Speed (mm/sec.) Electric current (A) Speed (mm/sec.) Electric current (A) & :
Ex Re. Bx Re DC12V D24V D100V E Re DC12V, D24V DC100V 150 DC12 40.8 (DC12V) $40-¢p20X 150 4.3
s feo ol o | MMP4-B 7.1 13.7 200 —20~50 DC24 18.5 (DC24V) 30 $40- 20X 200 a7
0 ~__ Spekd /' 20 20420 451 340420 8000 250 DC100 4.4 (DC100V) $40- $20 X 250 5.1
Lo [50 Z“ . o 300 $40- ¢20 X 300 5.4
Lo 7 VT e o Speed></ s %] 350 $40-920X350 58
20 | 34 "
5 I /’ '\‘ ofso o] 1., S— | e B Waterproof : JISD0203 D2 compliant
Lo 1 Lo 1 20+ 10 i . . . .
e //Elecmc current \‘ L ! L /éic cureht 1:7 B Vibration durability: JISD1601 Class 3 B compliant
B T 27 T o+s5 . . "
0 i e | ] 2 Dimensions (unit: mm)
oo oeo ] 2 TTTE T Bessrened 000 l— o0 o
Oyinder & T ey & ¢ £ 9§ [ §Pessuery White lead (+) and black lead(—): Cylinder extension
930-920 s S M 930-9200 200 400 % White lead (—) and black lead (+): Cylinder retraction Cyvlinder size Max.
Cyinder 0 500 1000 1500 @ Thust (V) ! T T = 24 € retraction
240-920 0 eqo 4000 u Cylinder g 1003000 2000 a0 3000 iyust () Cylinder bore i.d.- length H1| H2
ST T e 240-020 A R w 1335 168 rod diameter X stroke
@ 0 2000 4000 6000 3 T $34-620X150 250
- T T T -
Conversion: 1 MPa = 10.2 kgf/cm?, 1000N = 102 kgf ; J@L ‘-E R $34-620X200 330 311285
The above charts show the characteristics of MMP without the slow return valve orifice @ . Cylinder's extension and retraction SR oS £)- oA -0 o 228:2§8§;88 328
speeds differ due to the receiving area difference. oo (@% A7 $40-6 20X 250 380 | 33| 31
@ Example #l4io iom S i $40-¢20x 300 430
Model: MMP4-A2B250AA F=P000ON=— —=F=P000ON &Fﬁif‘ A = $40-920X 350 480
With a cylinder of ¢ 40-¢ 20-250 and a motor of DC 24 V -F————n Bottom side«@— . R e @ . ©
i i Il \ Rod side oo
When the extension thrust is 2000N | | H H| Y o ‘ Recommended
Extension speed: Approx. 16 mm/s (15.6 sec/250 mm) F — W =N | p \ pin diameter
Electric current: Approx. 6 A F ’ **‘ } 15 . \ 1410025 b 14 88%2
Retraction speed: Approx. 20 mm/s (12.5 sec/250 mm) ‘ ‘ 70 15 L (max. retraction length) :

Electric current: Approx. 7 A Spherical bearing
Piston rod end details
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Caution on Selecting/Using Models

Select proper models according to the following selection procedure and check sheet:

@® MMP specifications and characteristic values are typical ones and may vary depending on operational conditions like the
temperature. Try to select the model with thrust and speed large enough to meet requested specifications.

@ Maximum internal leakage may amount to 0.3 cm3/min. Apply a mechanical lock for secure load retention.

M Selection Procedure
(1) Determine maximum thrust, maximum speed, power supply, and stroke required of an MMP cylinder from the application

and specifications of the equipment.
(2) Select the relief valve set pressure, power supply, cylinder size, and cylinder stroke from the specifications and

characteristics of the selected MMP model.
(3) Select orifices for port A and B from the load to be applied to the cylinder at page 44.
A: Port A orifice (retraction load), B: Port B orifice (extension load), D: Port A and B orifices (retraction and extension load)

(4) Electric wiring and Switching
#*The customer should prepare the power supply and switching system. Please contact us for any details.

[Wiring example]
<12 and 24 VDC> [ ek msiErt <100 vDC>

Circuit
breaker

=3/ M
f.x

||§

I-I-Il
x

>> AC100V

@ Use a bipolar, double throw, instantaneous-contact @ Use a 100-VDC MMP with the 100-VAC power supply via
type switch with the switching off position at the an full-wave rectifier.
neutral point at the center for 12/24 VDC switching.

(5) Selecting wire
@ Select a wire diameter suitable for a DC motor operation voltage applied in the range +10% of the rated voltage.

Battery

.
(@]
0=+

o |

B Caution on cylinders in operation

<Relief valve>
Do not activate the relief valve over 2 seconds. Otherwise, a rise in the oil temperature or a malfunction may result. The

relief valve set pressure is fixed (at 4.1 or 7.1 MPa) and cannot be changed.

<Duty cycle / Circuit breaker>
@ All models are designed for an intermittent operation and will automatically shut down when operated continuously.

Use the MMP under the rated pressure (thrust) in intervals of 30 seconds within ED25% (pause over 90 seconds).

@ When the allowable duty cycle is exceeded, the circuit breaker built in the DC motor will automatically turn off the MMP.

@ When the DC motor cools down, the circuit breaker will automatically reset enabling the restart of the MMP.
Continuing to use the MMP in conditions, in which the circuit breaker is often triggered, is not recommended.

<Manual operation in case of an emergency>

@ In case of power failure, electric wire break, and other emergencies, the cylinder may be extended or retracted using the
manual release valve ® .
After loosening the manual release valve by turning it two or three times with a hex wrench, the cylinder can be extended or
retracted by the hand or by its own weight. (Be careful of a free fall.)

Mounting

@ Mount the MMP with two parallel pins (recommended diameter: ¢14 -9.92%) and secure in place with split pins.
@ The MMP can be easily mounted by securing the rod side to the load side and the bottom side to the frame of the equipment.

Installation in parallel.

.
Split
pins

Parallel

B Storage pins

When the MMP is not going to be used for a long period, keep the cylinder in the fully retracted position.
If the cylinder is kept in the extended position for a long time, dust deposits or rust may damage the oil seal, causing eventual malfunction.

M Disposal
When disposing the MMP, unplug the oil tank, remove operating oil from the oil reservoir and cylinder.
When removing the plug, do it slowly after extending the cylinder. Otherwise, the oil may gush out because the tank is pressurized.
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M Selecting an orifice (slow return valve)

@ If a hunting phenomenon occurs with the weight of the cylinder, an orifice will be required on the return side. (Hunting
phenomenon: Uncontrollable intermittent motion of a cylinder)

% Select orifices for Port A and B according to the load applied to the cylinder.

*When the cylinder is diagonally positioned, select kind of load by its own weight from A ~ D.

* An orifice is installed to prevent a hunting phenomenon. It is not useful for speed control.

*Please contact us if you do not know the criteria for selection.

A. Compression load B. Tension load C. Horizontal load D. Compression and tension load

Port B
(rod side)

An orifice is required at Port A. An orifice is required at Port B. An orifice is not required. An orifice is required at Port A and B.

Orifice diameter (calculated value)

- _ | Load (kN)
Load condition Cylinder size 0 1 5 3 4 5 6 7 8 9
_ ¢ 34 4$0.8 | 40.6 | : : :
A. Compression load : I
R # 40 $0.8 | i $0.6
_ ¢34 408 | g06 | % |
B. Tension load T : T
¢ 40 i 408 | $0.6 ] * | : : i
[Note] [Selection example]
1. In the case of D (compression and tension load), select both A (compression For a compression load of 6 kN on the cylinder of
load) and B (tension load). $40, select an orifice of ¢0.6.
2. Please contact us for the parts marked with an asterisk (3%).
3. Make sure to test the selected MMP on the intended equipment.
M Check sheet
i Relief valve pressure [14.1MPa []7.1MPa Wirin [JStandard (600 mm)
.§ Cylinder bore - rod dia.| [1434-420 [J¢40-¢20 g d End treatment [JStandard (lead wire only)
S Cylinder Stroke (1150 [J200 [J250 [1300 [J350mm s Stop method |
S Required speed [JStandard [JNon-standard ( mm/sec) [IPosition detection [Visual observation [IStroke end
& DG mot Voltage (V) Selecting @Port A orifice : [INone [1¢0.8 [ 40.6
3 motor Voltage fluctuation orifice | @Port B orifice : [INone [140.8 []40.6
@ | Required thrust | Max. Ordinary | Required speed Max. at thrust
cE Place [indoor [JOutdoor o |Stop duration (min./time) | Additional requirements
% E | Ambient temperature ~ c % Intermittent operation (times/day)
c:gg Others [1On vehicle []Stationary = Annual operation frequency (times/year)
£5 Vibration [No [lYes (  G) o
. B Tensi “Hori . .
90 (Top) A. Compression ension C. Horizontal | D. Tension and Compression
c 6 \\
Z E l ~ e
g B | =1
()] c \
£ (Mounting angle) 2
S With cylinder max. retraction g
§ ( degrees) (
With cylinder max. extension A ] B ] c (1 D
( degrees) Loads ~ (N)
®
83 U N N e I
23
&b E
(0]
°
pd
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Valves WEWELS

. Basic Circuit (parallel, tandem, and series circuits
H y d r a U I I C V a l V e ( G e n e r a I ) @ Parallel circuit (p @ Tandem circuit ) @ Series circuit

- - - - Qil from the pump is supplied to the QOil from the pump is supplied to the first, Priority is placed on the upstream section
Multiple control valve (for vehicle and general purpose) _ Single function valye, etc: : first, second, and third section in seconq, and third section in this orer with and the return oil of the upstream section is
S el s Eee s o vl Ge ik e, mEsse £l o Ee Providing one of threeﬂfuncnons I(clilrecnonal, parallel (simultaneous). the priority placed on the upstream side. supplied to the downstream section (s).
pressure, or flow control)l) Third section A3B3 Third section A3B3 Third section A3B3
) i ) ) Sect_ional (separated model) an_d T T 1T 1 1 LTI /[\_UJ 1L /u
Products included in this| Mono-block type (integrated model)| semi-mono-block types (for mini- Flow control valve (for cylinders)
catalog (for excavators and loaders) excavators, forklift trucks, loaders, and Y T TTIlT - T TI1T T | T TTIl1/ T
general purpose) O e — | O O
KYB products not included in Solenoid valve for industrial equipment Second section A2B2 Second section AZBf Second section AZBf
this catalog. Cartridge valve (Sterling products) 1T N L L Ei L 4j/
Contact KYB A variety of single function valves
( ) Y & T TTIlT n T i T | T T Tl7T/ T
The multiple control valve mainly provides the directional control function for supplying oil to each actuator, but also has pressure and flow R — , , [ , , o
: First section A1B1 First section A1 Bt First section A1B1
control functions. e T Ty T
o . . , B T 7T b ] T]

@ Pressure control valves: relief, pressure reducing, and unloading valves, etc. @ Flow control valves: throttle, flow dividing, and pressure - -

compensation valves, etc. @ Directional control valves: directional change and check valves, etc. T TTlT - 1 i i Bl N T/ T

<Classification by body construction> R ’7L IS IS

& Mon(_)-block type: The cirg:uit _and. functions are designed for a specific model with simple constyuction (single-function vaIves} . <Characteristics> P T P T P T

<> Sectional type: The basic circuit, variations, and the number of spools can be flexibly designed (general purpose and single-function <> Each machine can be operated independently <> When the upstream section operates, the & A simultaneous operation is possible irrespective of
valves) & On a simultaneous operation, the lowest-pressure circuit is activated downstream section stops. the load.

<> Semi-mono-block type: With mono-block as basic circuit design, additional valves are arranged to be sectional. (Special-purpose valve) s oy | e crouitand hen By the NENest <> Adiustment of the pstean spoo enables the < Pump pressure is the sum of al sections.

<> Simultaneous operation is possible with an adjustment _of spools. ) ' ) . . . . .
VaNe- Mul'!l'p'e cmtro' va'VQ *The above examples are representative of each model, and multiple circuit models may be combined or a special circuit (e.g.
- two-pump conflux) may be integrated. Please contact us for circuit configurations.
A A A *Carry over: Oil from the pump inlet may flow to the next circuit through the outlet of the last section.
Basic construction, operation, and accessory valves
Basic Characteristics
' . . ' % Load check valve: This valve prevents a drop in the load on the . . . -
I Directional Control Operation [KVS65 model-sectional type actliaior catisedi bylieverse. onteiie il reNival=s e s < Pressure drop> For the selection of a multiple control valve, the following characteristics should be
Spool ‘ Cylinder port B ) N ) a spool change. examined.
' e oo ot o S B rSenloh s ot o g [Pressure drop characteristics]
: . ,fx_';esiﬁf:‘%eassage X loader's boom section, etc.) are also available. % The relationship between pressure drop and flow rate is expressed by the formula:
% Load checl Return spring o No.3 spool 2 P = B -Q2/A2
Operation mechanism explanation No.1 spool . e Q: Flow rate, B: Coefficient, A: Valve opening area, and P: Pressure
PE— . — 2 As pressure increases by the square of the flow rate, make sure not to let the flow rate
- rocoralr Taough e meutral passage. Work + < exceed a rated value even momentarily. As the number of spools increases, the equivalent
= ports A and B are closed. (A, B, and T closed) H H area becomes smaller and the pressure drop increases.
E st ecivave is/installsd betwsen work Flow rate (Limin.) % Our products are designed in a compact form to reduce pressure loss.
ports and actuators, ABT open spool is
available. . . . -
\\b\ u‘ < Relief override (static characteristic) > [Rellef override performance] <Relief dynamic characteristic>
= The neutral passage is closed. QOil flows from 8 . .
= the parallel feeder, pushing open the load check :\\’” ;/(% . /_- Note 1: Please specn‘y the set pressure as |—fU|| flow Peak pressure
e Xa]l(;/e, to vtvortli(1 pclm B. Oil returning to V\t/ork ?ort ; g pressurel  |MPaat[  |L/min.] 5 / Set pressure
= IOWS INto the Iow-pressure passage 1o return jmY Tank port = A H H
] 1o the reservoir. The apool is pushed back fo the L ° Please contact us when cracking pressure is required to S /
D neutral position by the return spring. ~ N é o\,emdeI f be set. 5
2 tLoadchockivalicl e Note 2: When setting the pressure of main relief valve g
- N . o U . . =
3 ;Zepgf;’l};"fe‘ﬁfjf%i;ﬁi,%"jsgh Ol toW 5 PN netpont %ackmg esare o prossure and port relief valve, remember that pressure difference =
3 valve, to work port A. il returning to work port =~/ between the two, exceeding the override pressure is
E e e e s ‘ Paral foecrpaacads Fiow rata (min) required (over 2 MPa) to prevent pressure interference
& BB S ihib) e roturn spring. Low-pressure O-ring seal during a simultaneous operation. *A combination relief e (so0)
. it ssiiam & Crackingh presistJfre: IF’ressure level valve is supplied as a standard accessory in order to '
. . i . ] utlet section S to open the relief valve i i i i i
- Combination Relief Valve Operatlon (1) Relief valve pool section & Pull flow eresre: Prassure and reallze_a compact _de_S|gn and high performance (static and Peak pressure on relief
. . . . A dynamic characteristics). operation should be taken
The work port pressure exceeds the pilot spring force, opening the pilot poppet flow rate set for operation into account.
' Tank port  pjjot i to flow oil to the tank port. The pressure difference between the front- and <> Override: Pressure difference . -
Tl G R backsides of the main poppet caused by the flow opens the main poppet to flow between the cracking and full flow [Metering charac’gerlstlcl _—
J Pilot spring oil from the work port to the tank port <Spool strolge opening area (flow ra’ge) characteristic > o
Th hani bl -t desi d bett ’ I P to T opening: For opening or closing the flow from the pump to the reservoir in the neutral
© .'gec ha”'sm d.ena N f.o;npa;c esign and/better peuolias sl SN < Spool sroke opening area (metering characterisics)>  passage and regulating the partial flow to actuators.
@ Z\r/](tai"cla?/)it;t%r:\?pc;rrf(r:;izge EIE IR, ot F;}toﬂC opening: For opening or closing the flow from the valve to the actuator and regulating
) T Pr c the flow rates to actuators.
. A . £ . £ A N . .
When pressure or;] th(;eﬁport side ]I(S r(;iecreased lower than one onbthe tank rflde bﬁ E 4 5 C to T opening: For opening or closing the flow from the actuator to the reservoir and
cavitation, etc., the difference of the pressure receptive ar ween n 3 z i
MaIlIpopRet el strew and work port sides of the main poppp))et opens tﬁgtm?aii ?)?)Spp:tt t(‘)aeletto(ial tf?ow o ,"Gm,,w o |12 r(::-gulatlng the return ﬂOYV from the actl_Jator. . N
; ) - £ i o 2 *The flow characteristic (----- ) varies depending on load conditions on the P and C
_ from the tank side to the port side. , , L & i < sides. Therefore, some systems require prototype tests.
>.<Tfhe pt>_ort relief valve of a combination type provides relief and anti-cavitation © 3% Spool opening adjustment (metering) during changeover enables fine-tuning of the
unctions. equipment or the absorption of lever operation impact.
. . Neutral Stroke (mm) Full stroke *% Spool setting adequate for the system is possible by combination of opening area.
M Spool Operation and Return to Neutral Position <Spool stroke (spool effort)>
ion: i < Spool strok tion f haracteristic) > . . . s ..

: M?nual opefatlgrl\m/.l MoTt small vlalves| are meénuallly. olperatled with I?vers. - icat ot valve alloui e e e e avees, O Against the spring force returning to the neutral position (—-—-— ), the friction of the
i |r?1:[ fopera'[lon. l(l)slt argei.sca e valves and mu t|p e-valve-units for excavator and mini-excavator app ications use a pI ot valve a owing moving part works in the posr“ve direction while moving from neutral to full stroke and in
ight force or parallel operation. 3 the negative direction while returning from full stroke to neutral.

[. Solenoid-operation: On-i)ff or proportional changeover of the spool can be performed using the solenoid-operated valve. z N ' [ )

Return to neutral position g .- ' . . . . .
@ Often a return spring is adopted for the return to the neutral position, but a mechanical or electric detent system is also used. E . i O The operation force is shown with (-----) when the oil does not flow. The hydraulic
2 o operation generates'flow force"according to the flow rate and pressure. When flow force

B Various accessory valves: An additional accessory valve may be installed on the inlet port of the pump or on each port. &l — Bagfv}‘,, MoVing is too large, it may prevent the spool _from returning or affect fine tuning capacity during

@ The main relief valve is used to control the maximum pressure of the pump. @ The overload relief valve (port relief valve) is used to i ! - parliicion Dl|0ft operation. This way a decrease in flow force from the spool can ensure smooth
prevent overload of the actuator. Fiuid orce ,, periormance. . . . . . .

@ The anti-cavitation valve is used to prevent cavitation in the actuator. @ The shut-off valve is used for plugging when no relief valve or *KYB products feature light lever operation and high durability by (@ strict moving part
anti-cavitation valve is used. Neutal Sroke o) Full sroke clearance management, @ use of low-friction sealing and wiper sealing, and (3 adoption

of fluid-force-reduction spools.
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W For forklift truck applications
[Refer to both explanations for @ to ® and the circuit diagram on the right]

Additional functions of the special-purpose valve
Additional functions of the single valve
*Based on our long experience, we have made available necessary additional functions for each machine.
These functions are provided as standard specifications for some models and as options for others. Please contact us
regarding your application.
B For Excavator and Mini-excavator
[Refer to both the explanations for @ to @ and the circuit diagram on the right]

*Two valves for lifting and tilting compose the basic mono-block on which @
sections for attachments can be added. (KVMF) B
@ Flow priority valve (VPF)
The pump flow is delivered to the hydraulic power steering system with
priority through the PF port.

R ‘ v:

<Tilting secrion> WII

*In most cases, more than two pump ports are installed to regulate flows separately for the travel motors (left and right), swing A type corresponding to the load sensing steering unit is also available. B - ] R
motor, and bucket cylinder. Each boom and arm cylinder requires two sections, such as Boom 1 and 2, and Arm 1 and 2, so ¥ The performance is not affected by the engine speed. A
as to improve work efficiency. On top of that, a auxiliary section is installed for attachment purposes. In total there are nine [Various safety mechanisms] *For securing safe operation wi 2 ‘ |

sections. @ Lift lock valve " s N
% Various functions are incorporated to operate all actuators in simultaneous operation. This is a safety valve, prohibiting the lift from falling down. The return line ~-""9 sec"‘?”%? ]
@ Straight travel circuit <Circuit Diagram examole (for a - to the cylinder is §topped by solenoid Yalvgs. ' _ | [T

When attachment sections are operated with two travel motors in action, the brief explana’%i,on)> ple ( A lever operation in error while the engine is off will not lower the lift. @—+HE]

straight travel valve works to supply oil from P2 pump to other sections and ‘ @ Newtal fom eutot v @ Unloading valve . e . o

oil from P1 pump to left and right travel motors. LDy TS O e o This is to insure safety by prohibiting the lift raising operation by S ) S

% Straight travel is possible while operating travel motors and another
attachment sections at the same time.

® Conflux circuit
During a boom or arm operation with other actuators not in use, the oil flow to

connecting the pump line to the reservoir line with electric signals to the
solenoid valve

%A lever operation in error will not raise the lift.

@ Tilt lock valve

Boom 2 and Arm 2 is added to the oil flow to Boom 1 and Arm 1, causing an O e operaton The supply side pressure opens the retum line.
Y P XL PF T
increase in the total oil flow. operations %Load <_Jlrop from the f_ork due to _mast tlltlng |s_ prevented even when the @
%Increasing cylinder speed improves work efficiency. ‘ ® :fl"er Is oplerated ?CC|g%r:;ally while the engine is off. <KVMF70 Model >
® Priority in a multiple operation i ow regulator valve (FRV) - . . .
In a simultaneous operation of actuators with different working pressure, it A safety valve (flow control valve) to limit the maximum lift lowering speed.
prevents much oil from flowing into lower pressure line. =bd ¢ *#The lift lowering speed can be adjusted.
A simultaneous operation of the swing and arm sections or the boom and arm P1® / @Pz @ To additional valve) L
sections becomes easy. @ straight ravel valve M For wheel loader application (boom and arm)
@ Neutral flow cut-off valve [Refer to both explanations for @ to @ and the circuit diagram on the right]
The valve closes the neutral flow of the control valve to raise pump pressure. . . @
% The valve enables the division of oil from the control valve to additional valves ® Regeneration circui (e.g. boom regeneration) #Two valves for the boom and bucket compose a basic mono-block on r E—
for attachment which sections for attachments can be added. (KVML) * L
® Regeneratioﬁ circuit @ Boom lowering floating position 0 / s Sl
g . i . © ——
The circuit combines return oil from the actuator with oil from the pump. The In addition o the three 'p'osmons fc.)r. Neutral, L |ft|ng,' and Lower Ing (.)f DAEEEE l \
circuit is used for arm and boom the boom, the fourth position for drifting (lowering by its own weight) is e }\
¥ Increasing the cylinder speed iS.USGfU| in preventing cavitation and recycling given by connecting the line between the cylinder rod and bottom and the <B%?m section> . e Do
o . reservior. 5
At S
@?A'\l ?' sghﬁ[rge? from the pump. (Energy saving effect) *This position is required for leveling the ground. M == EEE@
Tr?el-on e\t/ave\l/ISe and the bilot unit for the opening and closing of the poppet ¥ Traveling is possible while keeping the valve at the detent position. ‘ PED f
PODPPE P pening g ol Ine popp @ Boom lowering detent <Bucket section> @ ="
valve are incorporated between the flow from the spool and the cylinder port. The boom is kept at the drifting position with magnetic detent P (1 T
Better sealing performance with the poppet valve reduces oil leakage. It is ’

also very useful in preventing the boom or arm from falling down.

@ Two-stage main relief valve
Adding signal pressure to the standard main relief valve can raise set
pressure.

% It is usable when more driving force is required.
Please contact us for other additional functions such as a spool switch
detection function and a pump control signaling function (load sensing,
positive/negative control, etc.).

[Load sensing valve] (KVSX)

¥ To be used in combination with the LS valve and LS pump. (Load pressure
sensing variable displacement pump at page 17.)

% See page 20 for the working mechanism of the load sensing system.

(1) By using the valve in conjunction with the pump to provide the discharge for
only the required pressure and required flow according to lever operation, a

[

From spool

< The relationship between the time and leakage >

Spool leakage

Leak (cm3)

Poppet leakage

® Boom lifting detent

The boom is kept at the lifting position with magnetic detent.
@ Bucket crowding detent

A mechanism to maintain a bucket crowding position

B For wheel loader application (steering) [KVMT]

% A special valve for articulated wheel loader steering

% A pressure compensation valve is incorporated in the mono-block
construction.

*Light steering force generates great power.

<Operation mechanism>

(1) Manual: Mechanical linkage compatible

(2) Floor amplifier

Main spool switching by means of a stroking adjustment corresponding to

supply flow

L

% TI'randem Circuit

<KVS65/120 Models>

\
low energy consumption system can be realized easily. e . \ 1 T
(2) Since the valve is not influenced by load, it is easy to improve simultaneous —Time (min.) <I§Jlinns%(z{r?gg;blt Pump systems | % ‘
operation performance by electronic control. Both single- and tandem-pump systems are available. ‘ L‘ \u/ Hi/ ‘L ‘ P.B.

(3) A compact design can be made with less piping and no conflux circuit.

(4) Easy flow setting for each valve section.

(5) The tuning period can be reduced as the flow characteristic can be easily
estimated.
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@ Two-stage relief valve

—>

,,,,,,

*Please select the one appropriate for your system.

<Pressure compensator model>

As the supply flow is controlled by the main spool opening, a flow rate
adequate for steering can be maintained at both high and low speed.

<KVMT—200,400>
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Valve: Multiple Control Valve

A control valve works a single actuator or multiple
actuators simultaneously, and may incorporate
multiple functions.

KYB provides a wide variety of valves which
includes hydraulic control valves, and electro-hydro
valves with electric and hydraulic control systems
combined.

Multiple mono-block cast products are manufactured
by KYB-YS Casting Center, one of KYB's affiliated
companies.

[Model code] | kv | [ M| | G |-| 270 |

Example

Multiple Control Valve

M=

Construction| M: Mono-block or semi-mono-block, and S: Sectional

[]

E, G, and M: for excavators, mini-excavators, and X: for
load sensing applications

L: Main valve for wheel loaders, and F: for forklift trucks
T: For wheel loader steering

Application

]

Rated flow rate (L/min.), and spool diameter (mm) for KVSX

=
120
104.8

M KVS and KVM Series

@ For excavators and mini- excavators

KVMG-270

84

Dimensions (typical example) (unit: mm)

332

M KVS Series: General purpose
[General purpose KVS-31] Mainly used for mini-excavators, forklift trucks and industrial equipment

GI2PFIR)

JIS O-ring boss
Tank port

524

524
|

fh fh  dh

©
¢
23

2

%}
23
28

=

Rated flow| Max. working Typical
Model | ate(Limin.)| pressure(MPa) Type and Feature applications

KVSE-36 40 24.5 Sectional
KVSE-72 70 27.0 Sectional o
KVSX-12 40 245 Sectional, for load sensing Mini-

- - excavator
KVSX-14 80 27.5 Sectional, for load sensing
KVMX-18 160 32.0 Sectional, for load sensing
KVMM-80 80 30.6 Mono-block
KVMM-160 160 34.3 Mono-block

Excavator

KVMG-270 270 34.3 Mono-block
KVMG-400 400 31.4 Mono-block

*Various functions required for excavator and mini-excavator are incorporated.

3- ¢ 10.5 drille

Mounting hole

(19)

5.5 31 31

T
=
4
=g

[

345

524

G38(PF38)

JIS O-ring boss
Pump port

6—G3/8(PF3/8)

7.7

JIS O-ring boss
Work port

38

[Optional functions]

Main relief valve

Overload relief valve

Anti-cavitation valve

Detent

Four positions

SR

Carryover

@Pressure drop characteristic

@Hydraulic oil: ISO VG32, oil temperature 50C

15 @Parallel and tandem

2
—

Pressure drop (MPa)
5

v

—o w s oo w o ©

\
TN

)
S

0 10 2
Flow rate (L/min.)

15 @Parallel
P—Aw
P—B:
K PAs
% 1.0 \,
S P—B:
2 AB—T
S
2
E 0.5
: 4%
| == | —]
=
]
0 0 10 20 30

Flow rate (L/min.)

10 section:

M KVS, KVMF, and KVMT Series

@ Multiple control valve for forklift trucks, wheel loaders, and other applications

KVMF-70

KVMT-200

51

Model 2?;?3::% phrlguv:&dh;lgg) Type and Feature Typical applications
KVS-31 30 20.6 Sectional General purpose
KVS-65 65 20.6 Sectional General purpose
KVMF-70 70 20.6 | Semi-mono-block, with flow control incorporated Forklift trucks
KVS-120 120 20.6 Sectional General purpose
KVS—200 200 34.3 Sectional General purpose
KVS-600 600 29.4 Sectional Excavators and general purpose
KVS-1000 | 1000 29.4 Sectional Excavators and general purpose
KVML-200 | 200 20.6 Semi-mono-block Wheel loaders and forklift trucks
KVML-270 | 270 20.6 Semi-mono-block Wheel loaders
KVMT-200 | 200 20.6 | Steering valve (single unit, flow control incorporated) |~ Wheel loaders (steering)
KVMT-400 | 400 29.4 | Stegring valve (single unit, flow control incorporated) |~ Wheel loaders (steering)

*¢High pressure type KVS-120H (27.5 Mpa) is also available.

[General purpose KVS-85] Mainly used for mini-excavators, forklift trucks, and industrial equipment

[Optional functions]

Main relief valve

Overload relief valve

Anti-cavitation valve

127

015 381 384 381 3.1 8.8
‘ ‘ 3015 %
! ! 333 | 35
i i 7/8-14UNF-28 =
i 1 SAE O-ring type |
i Tank port
|
g i 3 | T
i “ KR
| < ‘
SN0 N | B T6-14UNF 2B
W ﬁ b H@ SAE O-ring type
o | | | Pump port
gl [ g2 - ‘
2 e 8:34-16UNF-2B
4-410.5 drilled & 4127 T?vﬁfkopx e
Mounting hole | 954 1746 (28.4)
214

Pressure drop (MPa)

Pressure drop (MPa)

Detent

Four positions

Carryover

[Optional functions for forklift trucks]

Flow priority valve

NANEINNNNNN

Tilt lock valve \

@Pressure drop characteristic
@Hydraulic oil: ISO VG32, oil temperature 50°C
15 @Parallel, tandem, and series sections10 9

8
7
P+T 6
5
4
1.0 3
/ 2
/ /1
0.5
0
0 20 40 60 80 90
Flow rate (L/min.)
@Parallel
2.0

0.5

=

0 20 40 60
Flow rate (L/min.)

80 90

e
/
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Dimensions (typical example) (unit: mm)
[General purpose KVS-65PSL]

[General purpose KVS-200] Mainly used for medium- and large-sized construction equipment

21

WEWELS

Mainly used for compact construction equipment, forklift trucks, and industrial equipment [Optional functions]
[KVS-65PSL optional functions] Pa2 Pat Main relief valve v
18 1923 125 Main relief valve v Bua il , Overload relief valve v
70.05 8.1 8.1 46.05 1165 (nort posit Overload relief valve v 1 —3000PS| | | 1’ 1/4—3000PSI Anti-cavitation valve N
: - - ® 1'5 5 [port postion) Anti-cavitation valve v - | | SAE split flange Detent =
: Detent = | SAEsplitflange Tank port Four positions =
4-M10X1.25 (65) 58.5 Eour positions — @ Work port Caryover >
. arryover -
Mounting s6
Mounting screw [Optional functions for forklift trucks]
| i Flow priority valve [
| ] ‘ } Tilt lock valve A
i |
! J1 W l \ @Pressure drop characteristic = 2
| @Hydraulic oil: ISO VG32, oil temperature 50°C 3 73} o —
g | ‘ | A 5 - @Parallel, tandem, and series _sections10 9 = <™
g N ; - : 8 -
: ®F | s , y -
ch | &% C 7 10 % 2 S
< L ,,,,, i @ £ Y 4 S
g - | j ;l g / 1
) T C S 05 /
L A3)- i & 2 <
- ® e £
N » &
s | L | 0 1'~6000PS|
o T T e e ittas
11/16—12UN | | ' Pumpport
Y | |
SAE O-ring type I I 20 4— §1 6.5
Tankport ! ! Mounting hole (17) 5?2 2 1)
< 15
7/8—14UNF 34-16UNF : SN /| =
SAE O-ring type SAE O-ring type g o /
Workport 1.0 ;
Pump port 2 Ato, Bio—N D
2 At ‘BHT\X/
£ L~
o 0.5
)/
<KVS-65PSL main features> S
@ Based on KVS-65, operating the spool with the internal pilot type proportional solenoid pressure 0
reducing valve. 0 20 40 (*30_ ) 80 90
@ The pressure compensation mechanism (optional) enables stable flow unaffected by load pressure Flow rate (L/min
fluctuation. [General purpose KVS-600]Mainly used for various large-sized construction equipment
Pa2 Pat i i
. | S e M e 2
[General purpose KVS-120] Mainly used for a variety of compact construction equipment,  issionat fonsiions] @ © ‘ oo oo aiat waive Z
forklift trucks, and industrial equipment Main relief valve v 2'—3000P_S| ‘ Anti-cavitation valve v
Overload relief valve v 4-418 | | SAE split flange | Detent -
>§€ Anti-cavitation valve N o Mounting hole ‘ ‘ Tank port ‘ Four positions —
PE - 032 #8 Detent v g | | | Carryover -
= [JIS O-ring type Four positions v ‘ ‘ ‘
I Tankport Carryover v | i i i
- [Optional functions for forklift trucks] § I | L
= Flow priority valve [ v @ ! e! a el @ - 1
- Tilt lock valve [ - “ T @ @ [ ) o !
© = 3 I L ! <
< E @Pressure drop characteristic - - \ & &MNS /PG | L ‘
— 8 @Hydraulic oil: 1ISO VG32, oil temperature 50°C s ~ y— T ‘ ‘ ! 2
. E = — ) 5.Paralle\, tandem, and seriessemmsm 9 . ‘ 0 0 @ c'o-’l
Vol = = NI~ VeV B 6 = T 3
g 8 ‘ 2 E | e . S Niyeeveeyeey)
2 g 15 7/ = ! R, =
o~ = S ¢ = \ \
= Th= - @ g 0 //A///3 ™ L‘J} G\@ G\G Q
\J_/ e /// ) N : I : ) !
NN < 22l T Ng/h, | |
; — —= N[ G3/4(PF 3/4) ~ - @ -
JIS O-ring boss o
~ | | Pumpport 0 50 0 Lm0 i Pb2 i Pt
Y Flow rate (L/min.
IR 6-GYAPF 31 S
_ }
JIS O-ring boss 65.1 | P—A 81 100 102
4-$13.5 driled Workport 1334 o 20 I P-B ‘ 283 58
Mounting hole 1364 s 1'1/2—6000PS| 380.5 1'1—6000PS|
50.8 § 15 SAE split flange SAE split flang
E Work por'[ : 4—M16X2 4—M12X1.75 M{i&
43 508 _|_ 508 4.3 g 10 I Workport F@ 423;/
[433) 1842 433 & B ps / Y 6, o1
2008 9/ % =
0 ‘ ~
° % F\ow1 ?a?e(L/mir:.?O 0 a‘ e $ T $7
A1,A2B1B2 T1 and T2 ports
P port
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Valves WEWELS

[General purpose KVS-1000] Mainly used for various large-sized construction equipment

M KVSE/KVSX Series: Special models for mini- excavators

38 (pilot port height) Various functions for mini- excavators are incorporated. Gi/2(PF112)
110t port nei . -
. PP g [KVSE-36 for mini- excavators] ) [JIS O-ring boss
PoZ Ph [Optional functions] - Tankport
1445 N2 - Main relief valve v Pb8 Pb7 4 Pt ) Pb3 Tli)z Ph1
. T | ngrloaq re!ief valve v | é Haspall F\
8 16=M20X2.5 ! ‘ 2'1/2—3000PS| g;;?vnanon valve \f H ‘ ! : T
%frtxz 4_M20X2'5 Four positions — ‘ ‘ @ ‘
Carryover — ! 1 d
port height) s LA NS il =l
450.06 ! N &%
N Jf \ &£
~ @Pressure drop characteristic (B4 @ A1 B ;”9": o
ol ISIES :Eydrlzlxu‘lict oi\E:j 1SO VGd32, oil temperature 50C o ~ )
— ‘C_> g —| 15 arallel, tandem, and series 4 sections | -
| B g , hd | 3 RO
80 ~ p—T : P!
H | (P2 port height) ~
T 10 2 o
H . | { B ©
...... B ‘§ / / 1 8 @ ) %
5 os A/ /| 2
4- 423 driled g % o =l
Mounting hole / T 5]
— % 250 500 750 1000 M | M
2" —6000PS| Flow rate (MPa) M : r
4—M20X2.5 @ R |Pa8 |Pa7 pa5  Pad A
Pump port 1_5.Paral\el P—As. Ba 4—M1 0><1 5 T ‘
R 120 Mounting screw s |8t | 81\ 3t | 81 | 31 | 8t | 81 | 885 | o7 | 3 -
) | s—vaoxzs s A Pt 155 | 505 \ 155 Svsign v v
146 120 0 | 5 | | Workpot € 10 10 \ 3705 | 10 Atiachment e
m E . \ c3B(PF8) \GasPF38) Spon novvalpostion detciing Spal |
490 % / // JJIS O-ring boss JIS O-ring boss Pump comrgl signal output —
7 etpet—— Fumepet—— Tonions toctant <
/ / Anti-drift valve j
Add-on f | i
== Addon of tid pup 5pec. N
0 250 500 _ 750 1000 Regeneration circuit v
Flow rate (L/min.) Arm closing variable regeneration =
Two-staged main relief N
Flow priority at multiple operation v
3 Available on request Neutral cut-off valve -
@ Split Flange Dimensions [KVSE-72 for mini- excavators] G1/2(PF1/2) 84
JIS O-ring boss -
Nominal H Tank port 65.5(DR1)
sizes B E 3 (Ref. sizes) G F 1
47.6 22.2 17.5 Pps P2 Pb4 Pb3 Phi
3/4 19.1 M10X 1.5 |
50.8 23.8 19.1 ; -
1 25.4 52.4 26.2 17.5 M10X 1.5 b
) 57.2 27.8 22.3 M12x1.75 — %E’*'
1 9 318 58.7 30.2 23.8 M12X1.75 — E _ E
) 66.7 31.8 20.7 M14 X2 = % ’H ;
o 5 . X =S S i
T 8.1 69.8 35.7 223 | M14x2 Ry =k
79.4 36.5 30.2 M16 X2 s -
5 508 77.8 42.9 22.3 M14 X2 i _
) 96.8 44.4 33.4 M20 X 2.5 &
. : 25.4 M14x2 - - H .
2172 63.5 839 538 i at 4-G depth H 3
<
al
Upper rows: Standard pressure (3000 psi) s
Lower rows: High pressure (6000 psi)
4—M10X1.5 8 %
Mounting screw 37 | 36 | 36 | 36 | 36 | 36 | 3 | [Built-in functions]
Straight travel v
19 | 28
10 ~ 465 \ 10 Internal boom conflux =
Spool neutral position detecting signal v
G1/2(PF1/2) G3/8 PF3/8 Pump control signal output -
JIS O-ring boss JIS O-ring boss Overload relief valve v
Work port Pump port [Optional functions]
Anti-crift valve v
Add-on for spool section v
Add-on of third pump spec. v
Regeneration circuit v
Arm closing variable regeneration -
Two-staged main relief v
Flow priority at multiple operation v
3% Available on request Neutral cut-off valve -
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Valves WEWELS

Dimensions (typical example) (unit: mm) B KVMM/KVMG Series: Special models for excavators

[KVSX-12 for mini-excavator load sensing] [KVMX-18] For excavators in the 6-9 ton class range
% To be used in combination with the LS pump. (See “Load sensing pump”at page 19.) P
1025 - " » e (005 79’?3 77%5 62.5 g
3% | 55.5 . 41 |30, 45.8_[45.8
Pb6  Pb5  Pbd Pb3 233 -
T | [ T 72y T ()L B
Nl alu T 4-M10X15 | ]
Mounting screw | 1 H 3 z dix ) 1
) N £9 |
‘ ' ' X 1 ! = 3
l [io0)] TCS
7“ [N ' E{ ; 5 . E 8 2
VAL g - lio® YOI@)G m
@ K 2 ] 4 o > 1
‘ ‘ S | b 4-H12x1.75 B
1 /\ 44 i ﬂ{ \ {) Mounting screw D
e L PL. 9
‘ e (o)
O 5. 11k ) Or T
0 0 o : - \ ol
‘ | ‘ al ‘ | ‘ \ ‘ \ £ | [Built-in functions]
T ‘ N ‘ I (.,g) q ] == 83 A3 q =] Straight travel -
il ; | r ‘ L)TL - é & Attachment 3
! L Lo —— o = Internal two sections conflux -
‘ ‘ M —~ & 49 49 j Spool neutral position detecting signal O
‘ | L J : | | : | 1 E ‘ H 1 1 » i Pump control signal output O
‘ ,HA\ ,HA\ = 1 & 41 i /) — Overload relief valve @]
Pab J’PaS 2 ad Iy Pa3 i PF1/2 4t 56 = [Optional functions]
| 3t Lo s | 4 I O O O | 3 TONTZ S BT — A& ] A vabve___ 0
\ — Flz s o9 f@e OR\& . i E
75 \ / 385 / 75 C 2.5) = ° Heg-eneraliorlwrci‘:éJunD e O
\ G3/8(PF3/8) /G1/2(PF1/2) G3/4(PF3/4 [Built-in functions] | - | i Arm olosing variable regeneration E)
JIS O-ring boss JIS O-ring boss JIS O-ring boss Straight ravel - 100.5 OF = T EmD Two-staged main relief . 0
Work port Tank port Pump port Attachment % 114 J_S_O_g_b_c_&s_PumE port HZS(DM ) 722 . \ - - Flow priority at multiple operation -
Internal boom conflux - 142 26 (Té? e Neutral cut-off valve -
Spool neutral position detecting signal v 2. 137 %
Pump control signal output v 150(PP1) WS&EL
Overload relief valve v
[Optional functions]
Anti-drift valve v
Add-on for spool section —
Add-on of third pump spec. -
Regeneration circuit -
Arm closing variable regeneration -
Two-staged main relief N4
Flow priority at multiple operation —
# Available on request Neutral outoff vaive - [KVMM-80] For excavators in the 6-9 ton class range
[KVSX-14 for mini-excavator load sensing] -
% To be used in combination with the LS pump. (See “Load sensing variable displacement pump”at page 19.) 1945 ; 1169 JIS O-ring boss
Tank port
4=M10X15 1045 100 - 324] / Tankpor
= [Mounting screw : . =
P, P PO PG P5 P . Py P2 PO, | e
Bk
by P‘ 4 P‘ 4 P‘ 4 P‘ 4 P‘ 4 ;
| | Lo
[ i ¢
© el g |
A5 = o
(N ) S K g
o o i i | | g
| j j i
- ITT ITT
L] | \ @ T T [% T s =
' ' ' | ' ' N i [Built-in functions]
] f ‘H [ ‘H pus ‘ r ‘H ) rg_ﬂ A f ‘H I F—L R—D /t ‘ = [Built-in functions] é: a803 :]E—;j“ ilraighht travel :;
I i — - . ttachment
a9l Pas a7l \ Pa6l Pa5| Pa4l DR Pa3 Pa2l Pal 41(P£,T1 PLS i;;zlcs}:; ;r;vel . - . {E Q@\& PG i Internal two sections conflux v
129 Internal boom conflux - " - N Spool neutral position detecting signal v
19 39 | 38 | 38 | 3 | 38 | 38 | 31 38 | 38 | 38 47 35 Spool neutral position detecting signal N = WT Pump control signal output —
2 4448 G3/4 PF3/4 Pump control signal output v 45 & C[)c\)lerloadlr;elief valv]e v
X -ri o) ief [P A HO I i ptional functions,
. fsomebes  REEERSS z ; ) w5 10| | s ~
G1/2(PF1/2 G1/2(PF172) Sumpport ‘Anti-drift valve Nz 61.5(dr2) 26 475\ Add-on for spool section v
JIS O-ring boss JIS O-ring boss Add-on for spool section — 65 49 65 6&DC2) 48.5(0r2 108 N Add-on of .‘hifd lpUmD spec. v
Work port Work port Add-on of third pump spec. - 55 100 185 324 (4) Regenera.uon circuit _ v
Regeneration circuit — Arm closing varllable.regeneratlon —
Arm closing variable regeneration — G1/2(PF1/2) G3/4(PF3/4) Two-staged main relief v
Two-staged main relief Vv JIS O-ring boss JIS O-ring boss Flow priority at multiple operation v
Flow priority at multiple operation - Work port Pump port Neutral cut-off valve v
% Available on request Neutral cut-off valve -
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Valves WEWELS

Dimensions (typical example) (unit: mm) [KVMG-400] For excavators in the 40-50 ton class range
[KVMM-160] For excavators in the 10-16 ton class range 2' 1/2—3000PS|
139 (DR2) , 23 . SAE split flang
G % 00 155 2 (L5 2405 pcz DR2) ::%TE;’ Tarkport -
527 52 B 2 3 6.

[ae]

43,

(—i 22.5

! [ T
O | | §
N\

o _ W7 L _E
= @ ) @ | o)
J TN T G1(PF) *
N = R\W/[\\N == JIS O-ring type =
— = &/ Tank port —= *{ Lot ‘ H— <
S @ = — - i OO0 0
w ‘Jﬁh S e @)
© )
5 o - |
i - —d
B ml 3 = 1 oY S%[
{B gi 2 1 i / [Built-in functions]
& = ki J? Straight travel v
0 _ | Attachment v
] %%/ ~ 114 6OOOPSI 1'=6000PSI Internal two units conflux v
M&/ © ‘L, Wﬁ 67(A6 85(86) SAE split flange Spool neutral position detecting signal j
< ilt-i i Workport Pump control signal output
- T E DU J_‘)J é?yl.;l:;rl:tfg\lzlom] N 104 120 40.5 168.5 140.5 MQL Overload relief valve v
P2 Attachment N 399 176.5 [Op_lior_1a| functions]
@ { B > Internal boom conflux v Anti-drift valve i v
N f Spool neutral position detecting signal | +/ Add-on for SP(’O' section -
i\ Pump control signal output N /Qdd-on oft.lhlrd .purr.lp spec. \—/
Overload relief valve Vv egeneration circui
85.5 575 (p2(;32)5 i \\ 5591 [Optional functions] /T\rm cl‘osins var.iablei'rigeneralion j
- - - Anti-drift valve v wo-staged main relie
(1 43) 60 (143) 3% i 18 \\ 66 7 Adc;—onI fo\: s\;;ool section v Priority at multiple operation Vv
(346) ( 30 % (70) Add-on of third pump spec. v Neutral cut-off valve v
Regeneration circuit v
G3/4and1/2(PF3/4and1/2) J(‘Ing/4o(?F3/§> Am closing variable regeneration v
JIS O-ring b JIS O-ring boss Two-staged main relief N
Work n(:,t 0SS Pump port Flow priority at multiple operation v . . .
EE— 2395 186 Neutal cutoff valve V4 M KVMF Series: Special models for forklift trucks
[KVMF-70] For forklift trucks in the 1-3 ton range
[KVMG-270] For excavators in the 20-30 ton class range 05 104.A§(A1é
. 87.3(A2~B3
8 63 199 10 9 { )
54 54 11/2—3000PSI 91.5 1
SAE spiitflange il = <8 #T5
Tank port Z ﬁ@)'@i\) 3_’\/” 0X1 25 375
= 4127 1_1/16—12UN o
# S R SAE O-ring type J2
— P o 5 Tank port ™~ 2
\% H oy ]
.= BEE <
New 8 ™ g S o~
<, (BT %Q éa © g = ~
SRS o€ ? - .
}ﬁ ) r%7 ] g = JE
@ ~ 3 o
< —+H | < Beﬁ’i B [ I T =
| D Qtff = o %
= &
_d‘ PLS\Q o <
Ja) b 2 [Configuration]
a0 TN = Lo Parallel v
@, @ S Circuit Tandem —
7/8—14UNF P _ Manual V2
655 ‘ 1'=3000PS| %{r}t_tm Operation type Pilot o
117 SAE split flange Tumpport 3/4—16UNF Additional sections |Add-on v
Work port SAE O-ring type Overload relief valve v
| ilt-i i Workport
ows_ e T s Hotkpor
w Attachment SAE O-ring type m "y " 105 [Features]
ump port Intermal two Units Gonfiux Lift cylinder port : |90, : O Flow priority valve (VPF): Standard
151.5 109 Spool neutral position detecting signal 184.25 accessory
278 137 Pump control signal output 1946
Overload relief valve (Removable on request)

[Optional functions] O Flow regulator valve (FRV): Standard

Anti-drift valve

r
Add-on for spool section accessory
Add-on of third pump spec. (Removable on request)
Regeneration circuit [Option]

Arm closing variable regeneration
Two-staged main relief

Priority at multiple operation
Neutral cut-off valve

O Lift lock valve
O Tilt lock valve
O Unload valve
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WEWELS

Valves

B KVMT Series: For loader (steering) applications

B KVML Series: For loaders (main) and forklift trucks

[KVML-200 for loader and forklift trucks] For wheel loaders (2-3.5 m3) and forklift trucks (over 7 tons) % A special valve for articulated wheel loader steering
KVMT-200 for loader (steerin For wheel loaders in the 2.5-5.5 m3 range Configurati
4-G1/4(PF1/4) JIS O-ring type (Pal, Pa2, Pbi, and Pb2) : [ ( gl 8 [Confguration] =
91 [Configuration] Circuit arate
Cireut Parallel v 3-$14.5 drilled Tandem -
o Tandem v Mounting hole Operation type '\Pllii:tual j
Operation type I\P/I”a;ual j Additional sections |Add-on —
2-G1(PF1) JIS O-ring type 2-G3/4(PF3/4) JIS O-ring type Additional sections |Add-on Nz Overload relief valve v
Work port | Work port Overload relief valve v
PF1 JIS O-ring type -
- Tank port . JIS O-ring boss [Features]
< 3- 413 drilled [Option] PB port O Built-in pressure compensation valve
Mounting hole O The detent function is added to the g O Both single- and double-pump types
- & drift position of the boom section are available
- - O Tilt lock valve O Carryover circuit provided
—8 =L = SR
[=r] ] it Q)
g (B tF ~ o
e E2 =~
4—"\1-3000 psi
G3/4(PF3/4) JIS O-ring type - SAE splitflange
< Pump port (P1/P2)
G3/4(PF3/4) JIS O-ring type Tankport
Pump port
55 2-G3/4(PF3/4,
JIS O-ring boss
5% 50 87 Work port
56 ) 56 65 ™ | 476 | Wi
304 94 15 1282
189
[KVML-270 for loader (main)] For wheel loaders in the 2.5-4 m3 range [KVMT-400 for loader (steering)] For wheel loaders in the 6-13 m3 and over range
' 247 [Configuration]
[Configuration] 198 Circuit Parallel —
Chreuit Parallel v 157 rod! Tandem -
Tandem v 80.2 66.8 Operation t Manual v
! i Operation type Manual v peration type Pilot Vv
oy 1-3000 psi P P Pilot v £ Additional sections |Add-on -
[ 4P_9;§A515 lit ﬂr?" e Additional sections |Add-on v Inal Overload relief valve v
- 1 @ ump po Overload relief valve v ==
- [Features]
I [Features] O Built-in pressure compensation valve
1 1 = O The boom section is of the four- O Both single- and double-pump types
= 1 @ position switching type with the drift & are available
S § position added to the lowering position O Carryover circuit provided
— | is
g = - & -
1-1/4-3000 psi o &
SAE split flange s =
Tank port =
—_ 1-3000 psi
3—¢14.5 = . SRE
Mounting hole 13000 si & ! \ SAE splitflange
SAE split flange e Bump port (P1/P2).
Work port E L%; Tankpot
PB port
64 | Work port
69 ‘
54 _| 445
14 1495
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Valves

WEWELS

Valve: Single-function Valve

Please consult us for other models not included in this catalog.

M Flow Control Valve Controlled flow | Max. working Max. free flow :
Model rate (Umin) | Pressure (MPa) rate (Umin,) | Weight (kg)
F C-03 18~36 27~54 0.5
H F C-04 42~66 20.6 63~99 0.9
F C-06 75~115 112~172 1.8

Symbol
+ Flow control valv

e Pressure-compensated flow control valve (with the free-flow function).

B Down Safety Valve Model Nominal flow|Controlled flow| Max. working | Blocked flow |Weight
e rate (/min.)| rate (L/min.) |pressure (MPa))| rate (/min.) | (kg)
l:'_:l DS-03 18~36 | Oor6-12 _ 0.14
B E LR DS-04 | 42~66 | Oor14-22 206 | Nominalflow [7g 4
= = rate x 1.5
""""" D S—-06 75~115| 0or25-38 0.6
Block position Reduction positic

+ The valve detects an abnormal (excessive) flow rate caused by hydraulic piping damage

Symbol or other trouble and blocks or reduces the flow.
B Hose Rupture Valve Rated flow Max. working .
P - i rate (L/min.) pressure (MPa) ey
HRV 110 8.3
HRV 200 34.3 8.9
HRV 280 8.9

Down Safety Valve
M Features

The valve detects hydraulic piping damage or an abnormal (excessive) flow rate and blocks or reduces the flow. The down
safety valve is available with“flow blocking”and“flow reduction”types. Mounting one at the actuator port improves work and
equipment safety. (The valve functions comply with the Japan Industrial Vehicle Association Standard's safety criteria.)

[Modelcode] | |-[ps][ |-[o03]]
Example

Nipple side joint shape
No symbol: Parallel pipe male screw-female seat
FO: Parallel pipe male screw-male seat

-[2¢]-[ o]

5] le] [7]

.

Down Safety Valve

With or without Bushing No symbol: without, and B: with

Nominal size

Bushing type joint shape
No symbol: no bushing, and T: PT screw

Nominal flow rate

Blocked flow rate

[N[e] [ [=]e]~]

B Performance curve

B Dimensions (unit: mm)

A Hydraulic circuit

*The hose rupture valves are designed for each application considering the equipment and cylinder specifications, and thus
the details have been omitted here. (Please contact KYB sales department.)

Flow Control Valve

M Features

This is the in-line directional flow control valve with pressure compensation function. The flow is maintained at a fixed rate
without being affected by the load fluctuation, and the reverse direction is made to free flow.
This valve is suitable for controlling maximum speed and regulating the lowering of speed.

M Performance curve [Model code] | |-[FC|~|03 |- 24]

Hydraulic oil: 1ISO VG32 / Oil temperature: 40,C Example

Nipple side joint shape
No symbol: Parallel pipe male threads-female seat joint
FO: Parallel pipe male threads-male seat joint

@Pressure and flow characteristic
The figures represent sizes and controlled flow rates.

120/
100

.

— R

Flow control valve

[~ ][]

E Nominal size
a
5 8 Q675 Control flow rate
© —— 04-66
= 60
3
w V= 04-42

r = | [ Dimensions (unit: mm)

20
( 0SS Parallel pipe male threads-female seat joint Parallel pipe male threads-male seat joint

0 5
° ° Pres130ure (MPa1)5 2 %fﬁ X — %/':( == L:(X\%

Free flow =1 Free flow (=)
- i~y | L 1
@Free flow pressure decrease characteristic — [—
F J F
[

The figures represent sizes and controlled flow rates. Y

0.6 ‘
el g Y &l i o G (width across bolt) A B H B C
EFEE N L :
LT/
s
o 0.4 Model L1 Lo A B © oD E.F.J G H
3 / / FC-03 87 100 15 70 12 37 G3/8(PF3/8) 32 18
% FC-04 | 120 120 20 84 16 48 G1/2(PF1/2) 41 20
3 / // FC-06 | 153 153 20 113 18 60 G3/4(PF3/4) 55 22
o 0.2
/ Note:
E: JIS B8363 parallel pipe male threads-female seat joint
F: JIS B8363 parallel pipe male threads-female sheet joint as well as JIS B2351 O-ring seal type
b 0 20 80 80 100 120 J: JIS B8363 parallel pipe male threads-male seat joint
Flow rate (L/min.)
63

* The valve was developed for hydraulic excavators and is mounted on a hydraulic cylinder.

Hydraulic oil: ISO VG32 / Qil
temperature: 40°C
@ Pressure drop characteristic

S

DS-03-type Figure shows the nominal flow rates . i D
// Without bushing Free flow ?F

H (width across flat)

With bushing: parallel pipe male threads-female seat joint
H (width across flat)

o
>

Fj

/
Ry ol
/W S

74

0 20 40 60
Flow rate (L/min.)

o
IS

Pressure drop (MPa)

=3
»
—

o
@D
0

Free flow N\ ="t —r"
DS-04-type Figure shows the nominal flow rates

R

Wil
=/ .

Model | L1 | A B C | D E F/G/R HlL | J ]| K M Ls | Q | ¢N

y 58
//7% i DS-03/49| 12| 8 | 12|17 [14.5/G3/8(PF3/8)| 22 | 69 | 41 | 16 |PT3/8| 75 | 18 | 25

o
>

)

(MPa;

o
IS

Pressure drop

o
S

DS-04|67 | 16 | 10 | 16 | 25 [18.2|G1/2(PF1/2)| 27 | 89 | 55 | 18 [PT1/2| 93| 20 | 31
Ds06| —[20| — | - [ — [ -

G3/4(PF3/4)| 36 | 98 | 58 | 20 |PT3/4|100| 22 | 40

40 _80 120
Flow rate (L/min.) Note:
F: JIS B8363 parallel pipe male threads-female seat joint
G: JIS B2351 parallel threads O-ring seal joint
R: JIS B8363 parallel pipe male threads-male seat joint

M: JIS B0203 pipe tapered threads

DS-06-type Figure shows the nominal flow rates
75
85

/i

o
)

o
IS

o
S

4

Pressure drop (MPa)

0

0 60 120 180
Flow rate (L/min.)

Caution upon handling

@ Select a model with sufficient blocked flow against an excessive flow expected during switchover.
@ Do not use in applications in which open-close cycles are constantly repeated.

@ The following pressures should be retained after blocking:

DS-03: More than 1.8 MPa

DS-04: More than 2.2 MPa

DS-06: More than 1.5 MPa
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Additional Data

1.Main Formulas (Source: Extracted from the Practical Hydraulic System Pocket Book) published by the Japan Fluid Power Association)

<Formulas for Pump and Motor Characteristics (The International System of Units)>

Definition Symbol Unit Pump Motor
Displacement Vg cm3
Pressure differ- _ =¥ oy
e AP MPa Pout — Pin Pin — Pout
Revolution n min—1 n qv-108-nv
speed (rpm) Ve
Flow rate Qv L/min e n e i LA
103 108 nv
Vg AP
Torque T N - m Ve-AP- nhm
2.1+ nhm 2.n
Volumetric ef- _ qv 103 Vg-n-10-3
ficiency nv YEon o
Mechanical h _ Ve - AP 2n T
efficiency ) o on-T Ve - AP

. 3 -T-n-10-3
Total efficiency nt _ qv- AP .10 2n-T-n-10

2n+T+n qv - AP
2n-T-n 2n-T-n
Driving power 60,000 60,000
source (pump
input) (motor Ph kw e o
output) qv- AP qv-:AP- nt
60 - nt 60

Reference:1kW = 103 N -m/s = 102kgf-m/s

1PS = 735.5 N-m/s = 75kgf-m/s
<Motor related formulas>
H Revolution load and hydraulic motor selection
Rotation is considered to generate the following loads.
Static friction torque
Breakaway torque T1=ts *m-g+R (N -m)

Dynamic friction torque T2= (b UL 4 R (N:-m) ,
Inertia torque Ta=I - %= GE . ngi\l = NS%? (N-m)

Where,
R: Bearing radius of rotating object (m)
I: Inertia moment of rotating object (kg * m2)
GD2: Flywheel effect
w: Revolution angular velocity w= 2N (raq/s2)
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(f—: Revolution angular acceleration (f—= % (rad/s?)
N: Revolution velocity (min-1)
t: Acceleration time (s)
Sum of GD2 in multi-axis rotation:
2—aD2 2.( N2 \2 2.(&)2
GD?>=GD2+ GD2, ( N ) + G2

Where,

GD2Z Whole GD2 on one axis

GD 21 and N1: GD2 on the first axis and revolution velocity
GD 22 and N2: GD2 on the second axis and revolution velocity
GD 23 and N3: GD2 on the third axis and revolution velocity

Select a hydraulic motor considering the magnitude of the load
torque. The output torque of a hydraulic motor varies at operation

start and during operation, and the former is more important.

1= PD'Nr (N*m) Consequently D =%’_77'T (cm?)
2n’:[T i

pP= W (MPa)

Q= T000n, (L/min)

Where,

D: displacement volume of a hydraulic motor (cm?)
T: Output torque of a hydraulic motor (N + m)
P: Effective pressure of a hydraulic motor (MPa)
N: Revolution velocity of a hydraulic motor [min-')
nrT: Torque efficiency of a hydraulic motor
nrv: Volumetric efficiency of a hydraulic motor
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<Cylinder related formulas>

B Reciprocation load and cylinder selection

A double acting movement is considered to generate the
following loads.

Static friction resistance F1 = us+m-+g (NJ]

Dynamic friction resistance F2= up*m-g (N)

Inertiaload Fs=m-:a=m - % (N)

Elasticity load Fa =k * x [N])

Where,

us: Moving angle static friction coefficient

uD: Moving surface dynamic friction coefficient

M: Load mass (kg)

g: Gravitational acceleration (m/s2)

a: Acceleration (m/s2)

V: Cylinder velocity (m/s)

t: Acceleration time (s)

k: Spring constant (N/mm)

x: Spring displacement (mm)

Select a cylinder considering the load magnitude. When
the compression force is great, consider the rod buckling
strength.

Determine standard dimensions of the hydraulic cylinder to
satisfy the calculated dimensions.

Piston rod diameter d = /2555 (mm)

Cylinder bore D =,/4(A1;rA2) (mm)

Where,

F: Cylinder load (N]

S: Safety factor

o: Tensile strength (N/mm?)

A1 Piston rod area A1 = % «d? (mm?)

Az: Cylinder effective area Az = % (mm?)

Pr: Pressure on cylinder (MPa)

Determine the cylinder size and obtain the required pressure
and flow.

- F
P = A (MPa)
Q=A1-VX10® [L/min)

Where P1: Pressure required of a cylinder (MPa)
Q: Flow rate required of a cylinder [L/min)

F: Cylinder thrust [N)

A1 Inlet side pressure receiving area (mm?)

V: Cylinder velocity (m/min)

<Valve related formulas>

(1) Pressure and flow rate Q before and after throttle
Q=60cAy/ ZP

Q: Flow rate [(L/min)

c: Flow coefficient (0.6 ~ 0.7)

A: Throttle area (opening) (mm?)

AP: Pressure difference before and after throttle (MPa)
p: Hydraulic oil density (kg/m3)

(2) S%%g)l leak amount g
TS (+15e2) AP

1

Leak amount (cm®/s]

Spool diameter (mm)

I: Lap length (clearance length) (mm)

b: Clearance (hole dia. - shaft dia.) / (um (10°mm))
¢ : Eccentricity (spool eccentric distance) / b

u: Viscosity (Pa*S)

2\ P: Front and rear pressure difference (MPa)

g
q
d

2. Tightening Torque for Piping (Reference data)

Note: The tightening torque may vary depending on various conditions such as material, specifications, tightening methods, etc.

The following figures represent hypothetical conditions:

(1) Metric screw
Coarse pitch strength grade |

Unit : N m (kgf+-m)

Strength
grade M5 X 0.8 M6 X 1 M8 X 1.25 M10 X 1.5

M12 X 1.75 M14 X 2 M16 X 2 M18 x 2.5 M20 x 2.5 M22 X 2.5

33+02 56+0.3 137107 | 2717 +£1.37

475+ 24 759+ 38 1187 +59 | 1628 £7.85 | 231.5

(0.76 £ 0.04) | (1.29 £ 0.06) | (3.14 £0.16) | (6.23 = 0.31)

6T +11.8 | 31568+ 157
(0.34 £0.02) | (0.57 £0.03) | (1.40 £0.07) | (2.77 £ 0.14) | (484 £0.24) | (7.74£0.39) | (121 £06) | (166+0.8) | (23.6 £1.2) | (322 1.6)
8T 54+03 9.1+05 223+11 | 4413£226 | 771 =38 1236+59 | 1922+98 | 2648 +13.7 | 3756 £18.6 | 5139+ 255
(0.55£0.03) | (0.93+0.05) | (227 £0.11) | (450 £ 0.23) | (7.86 £0.39) | (126 £0.6) | (196*£1.0) | (270t 1.4) | (383 £1.9) | (52.4 = 2.6)
10T 75+04 127 £0.6 308+16 |61.10£3.04 | 106959 | 1706+88 | 266.8+ 13.7 | 366.8 +18.6 | 519.8 £26.5 | 711.0 £ 35.3

(109+06) | (174+09) | 272+1.4) | (37.4+19) | (53.0£27) | (725 + 36)

Fine pitch strength grade |

Unit : N-m (kgf-m)

(0.88 £ 0.04) | (1.43£0.07) | (3.39 £ 0.17) | (6.63 = 0.33)

Stg’g(‘j%‘h M5 X 0.5 M6 X 0.75 M8 X 1 MI0OX 125 | Mi2x 125 | M14X 15 M16 X 1.5 M18 X 1.5 M20 X 1.5 M22 X 1.5
6T 38+02 6.3+0.3 148+08 |2893+147 | 525+27 | 827+41 | 1275+69 | 1854+98 | 2589+ 128 | 350.1 =17.7
(0.39 +0.02) | (0.64 £0.03) | (1.51 £0.08) | (2.95 £ 0.15) | (5.35 £0.27) | (843 +£0.42) | (13.0£0.7) | (189+1.0) | (26.4£1.3) | (357 1.8)
8T 62+03 101 +05 | 240+12 |4698+235| 852+42 | 1344+69 | 2069+ 10.8 | 301.1 +14.7 | 420.7 + 20.6 | 568.8 + 28.4
(0.63+0.03) | (1.03£0.05) | (2.45+0.12) | (479 +0.24) | (869 £ 0.43) | (137+0.7) | (211 £1.1) | (30.7£1.5) | (429+2.1) | (58.0+2.9)
10T 86+ 04 140+07 | 333+17 |6502+324| 117.7+£59 | 186.3+9.8 | 286.4 =147 | 4168 +20.6 | 582.5 +29.4 | 787.5 + 39.2
(120+06) | (19.0+1.0) | (292 +1.5)

(425+21) | (59.4+3.0) | (80.3+40)

(2) G O-ring boss joint Unit: N-m(kgf-m)

Working pressure
Size

20.6MPa 27.5MPa
/8 9.0+ 04 118406
(0.92 + 0.04) (1.2 + 0.06)
226+ 10 294+ 10

G 2.3+ 0.1) 3.0+ 0.1)
392+ 20 57.0+ 2.0
G3/8 (40 +0.2) (52+0.2)
706 + 2.9 922+ 39
Qe (7.2 +03) (9.4 +0.4)

157+ 8 216 + 11
G3/4 (16.0 £ 0.8) 220+ 1.1)

3. Working oil viscosity - Temperature graphs

(3) Unified O-ring boss joint Unit: N-m(kgf-m)

Working pressure
Size
20.6MPa 27.5MPa
11.8£06 157 £ 0.8
7/16-20UNF (12 + 0.06) (1.6 + 0.08)
235+1.0 31.4+1.0
9/16-18UNF 2.4+0.1) (32+0.1)
530 + 2.0 70.6 + 2.9
3/4-16UNF (54+02) (72£03)
80.4 + 39 1079+ 49
7/8-14UNF (82+0.4) (11.0 + 0.5)

4. Throttle pressure - Flow cha

racteristic

Throttle hole diameter 4 mm

2000 Recommended operating oil viscosity grade and applicable viscosity range w© 0.6 08 1 1.2 1518 2 25 3
1000 30 ST // // / . // 35
S N~ y,
/ 4 / /
N
w0 ~ \\\\\\\~ 20 / / 1/ 74 /r / 4
N N » N
o NONNN 10 y y / ,/ / /
1% N NN NN I AT A A
N~ ~ s y 4 y 4 7 7 5
L 100 > < N 5 /2 /7 117 VAN 4 4
Qs NN SRV 4 AT A A
~
£ 50 nende DN SR o 3 y dm i i S S S S vamwall
> NEBNNIN s SN G /
2 SR NN g // / // ) A // // // )4
§ 2 T \\\ J. % 1 > I// // / /// w dmy / 7 8
> N \\\\ N [ T V. - V4
L N \\\ N 3 05 V4 // // VAVARY, // —
s 10 NG S Q o3 74 4 A4 4
0 N I N N NN AV A A1/ /
N .
7 5 ™ >R 4150 vaes 014 NN/ A // L/ A
6 < N~<4—  (VG56) / ;/ 4 / /
5 ~ ~ \§ 1SO VG46 000'; 4 / / /’ 4 )
. N <4—150 vG32 ;).5 ,/ P4 /1 J/ /N
" N <4—1S0 VG22 0.035 / / ‘/ / q A Z
. A AV AVARY. 7
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Temperature (°C)
Use hydraulic oil ISO VG32 in cold areas and ISO VG46 in Flow rate Q [L/min.]
warm areas.
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Typical Applications and Products

Pumps, valves, motors, and cylinders for excavators and mini-excavators

Pumps, valves, HSTs, and MMPs for agricultural equipment

Major business locations

Domestic manufacturing plant

H Sagami Plant
1-12-1,Asamizodai,Minami-ku,Sagamihara-shi,Kanagawa,Japan

@ About fifteen minutes by taxi from Sagami-Ono station on the Odakyu Line
@ About ten minutes by taxi from Kobuchi station on the JR Yokohama Line

fi |
M Gifu East Plant
60 Dota, Kani-shi, Gifu, Japan
@ From Meitetsu "Meitetsu Nagoya" station the Inuyama Line Mitake,
Shinkani area (via Inuyama)
It is approximately five minutes by taxi from "Kanigawa" station
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Pumps, valves, and cylinders for forklift trucks

: D Couie

M Gifu South Plant
505 Dota, Kani-shi, Gifu, Japan

@ Two-minute walk from Kanigawa station on the Inuyama Line bound for Mitake-

cho and Shinkani (via Inuyama towards) that starts at Meitetsu Nagoya station.
(Approx: fifty minutes from Meitetsu Nagoya station in total)

Global Network

KYB's global production system meets the needs of customers everywhere by timely providing high performance,
high quality products that satisfy customer requirements.
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Regional Headquarters
® Production Base
® Sales Office/Other Services

[Hydraulic equipment business locations]
Other business (automobile, motorcycle, special vehicle, etc.) locations are not indicated.

<Sales>
* KYB Corporation (Hydraulic Component Business Headquarters)
<Main line of business>
* Hydraulics Sales Headquarters: Sales of overall hydraulic equipment
+ Hydraulics Sales Dept.: Sales in Japan on an OEM basis, overseas export sales
+ Osaka Branch: Sales in Japan on an OEM basis, overseas export sales
+ Railway Sales Department: Sales of railway equipment
* KYB America LLC (U.S.): Sales of overall hydraulic equipment in the U.S.
+ KYB Corporation (Germany): Sales of overall hydraulic equipment in Europe
+ KYB Trading (Shanghai) Co., Ltd.: Sales of overall hydraulic equipment in China

* KYB Engineering and Service Co., Ltd. Head office (Tokyo) , Office (Saitama) |,
Sales branch (Sendai, Nagoya, Osaka, Hiroshima) Domestic After sales (distributor sale), Service and OEM

< Production>
<Main plants >
Sagami Plant: Pumps, motors, HSTs, valves, railway equipment, shock absorbers for industrial equipment, etc.
Gifu South Plant / Gifu East Plant: Cylinders, valves for industrial equipment, etc.

<Main affiliated manufacturing companies >
KYB-YS Co.,Ltd.: Valves (for compact excavators and forklift trucks),
cylinders (for compact excavators), Casting facilities for valves (for excavators) and dampers [Nagano]
Takako Industries, Inc.: Piston pump and motor parts [Kyoto, U.S.A., and Vietnam]
(KIMZ) KYB Industrial Machinery (Zhenjiang):Cylinders (for excavators) [Zhenjiang, China]
<Technical partners>
*HUSCO International, Inc.(U.S.: Valve)
* Bonfiglioli Transmital (Italy: Motor)

* Deere & Company (U.S.: Cylinder)
* CNH Industrial (ltaria:Cylinder)
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KYrs

KYB Corporation
http://www.kyb.co.jp

[Sales] Hydraulic Components Operations

Head Office:

World Trade Center Bldg.,
2-4-1,Hamamatsu-cho,Minato-ku,Tokyo 105-6111,Japan
Hydraulic Sales Dept.

TEL:+81-3-3435-3581 FAX:+81-3-3436-2907

Osaka Branch:
TEK 2nd Bldg.,1-23-20,Esaka-cho,Suita-shi,Osaka 564-0063
TEL:+81-6-6387-3221 FAX:+81-6-6387-3280

[Production]

Sagami Plant:
1-12-1,Asamizodai,Minami-ku,Sagamihara-shi,Kanagawa 252-0328,Japan
TEL:+81-42-746-5511 FAX:+81-42-745-6388

Gifu South Plant:
505 Dota, Kani-shi, Gifu 509-0297, Japan
TEL:+81-574-26-1111 FAX:+81-574-26-1114

Gifu East Plant
60 Dota, Kani-shi, Gifu 509-0206, Japan
TEL:+81-574-26-2135 FAX:+81-574-26-2137

[Overseas Plant]

KYB Industrial Machinery (Zhenjiang)

Wei 3 Road 38, dingmao, Zhenjiang New Zone, Zhenjiang, Jiangsu,212009,China
TEL:+86-511-8889-1008 FAX:+86-511-8888-6848

PT.KYB HYDRAULICS MANUFACTURING INDONESIA
JL. Irian X Blok Pr2 Kawasan Industri MM2100

Desa Cikedokan, Kec, Cikarang Barat, Kabupaten
Bekasi, Indonesia, 17845

TEL:+62-02129922211 FAX:+62-2129922211

[Overseas sales]

USA.:

KYB America LLC

140 North Mitchell Court, Addison,IL60101,U.S.A
TEL:+1-630-620-5555 FAX:+1-630-620-8133

Europe:

KYB Corporation

Europe Branch

Kimpler Strasse 336,D-47807 Krefeld,Germany
TEL:+49-2151-93143-50 FAX:+49-2151-93143-30

China:

KYB Trading (Shanghai) Co., Ltd.

Unit B & C, 9F, Block 3, No.269 Tongxie Road,
Changning District, Shanghai, PRC

KYB Engineering & Service Co, Ltd.

http://www.kybes.co.jp

[Sales]

KYBES (Head Office) :

Sumitomo Realty & Development landmark plaza
1-6-7, Shibakouen, Minato-ku, Tokyo 105-0011,Japan
TEL:+81-3-6895-1260 FAX:+81-3-6895-1270

KYBES (Toda establishment):
1159, Bijogi, Toda-shi, Saitama 335-0031,Japan
TEL:+81-48-421-1436 FAX:+81-48-421-1438

KYBES (Sendai Office):

Satobil 4-11-55, Kamiyagari, lzumi-ku, Sendai-shi, Miyagi
981-3121,Japan

TEL:+81-22-771-4820 FAX:+81-22-773-2530

KYBES (Nagoya Branch):

Sakaemachi Building 3-23-31, Nishiki, Naka-ku, Nagoya-shi, Aichi
461-0003,Japan

TEL:+81-52-961-3506 FAX:+81-52-953-9458

KYBES (Osaka Branch):
TEK 2nd Bldg.,1-23-20,Esaka-cho,Suita-shi,Osaka 564-0063
TEL:+81-6-6387-3471 FAX:+81-6-6821-2940

KYBES (West Japan Branch):

Hiroshima Chamber of Commerce Building

5-45, Motomachi, Naka-ku, Hiroshima-shi, Hiroshima 730-0011 ,Japan
TEL:+81-82-228-1488 FAX:+81-82-223-1496

Agency

The specifications of any product in this catalog may be changed without prior notice due to improvements.
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