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Hybrid Hydraulic System
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SUTO06D60L21-20
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<Safety Precautions>

A Before using this product

- Give consideration to make users thoroughly understand the contents of this operation manual.

- Please incorporate the contents of this operation manual in operation manuals for your machine using this product.

- To ensure proper operation of thisunit, be sureto read this operation manual and all other attached documents
carefully, to have a thorough understanding of the equipment, safety information and all other precautions before
installation, operation and maintenance/inspection of this unit.

- Besureto keep this operation manual, attached documents and delivery specificationsin place, so that you can read
them whenever required.

- For detailed explanation of the unit, all figures and photographsincluded in this manual show the unit without covers
or safety shields. To operate this unit, be sure to mount the covers and shields in the specified manner, and observe
the operating procedures described in this manual .

- The contents of this operation manual are subject to change appropriately for product improvement, specification
change or easier operations.

The latest version of this manual is available through DAIKIN Oil Hydraulics Division Internet Service
(http:// www.dhcnet.daikin.co.jp:8100/).

- Thisoperation manual should be used asareference that provides safety instructions for DAIKIN Hydraulic Unit. In
addition to this manual, please prepare safety references for your machine to ensure safe operations and maintenance
in accordance with various standards and norms.

A Conventions of safety instructions in this manual
- In thismanual, safety instructions are classified into three categories: fi A DANGERO, fi AA WARNING0 and
fi AL CAUTIONO.
A DANGER:  Improper handling regardless of thisindication causes an urgently hazardous condition that will
result in death or serious injury.
A WARNING: Improper handling regardless of thisindication causes a potentially hazardous condition that can
result in death or serious injury.
A\ CAUTION: Improper handling regardless of thisindication causes a potentially hazardous condition that may
result in medium or dight injury, or property damage.
- Even anitemindicated asfi A CAUTIONO may result in a serious accident depending on the situation. All
instructions given in this manual include important information. Be sure to observe all of them.

A Safety precautions
8 General precautions

A DANGER

- Transportation, installation, piping, wiring, operations, maintenance and inspections must be conducted by qualified
personnel.

- During the above work, wear protective gear required for safework (work clothes, safety band, helmet, safety shoes,
gloves and so on).

- Do not use this unit under conditions other than those specified in the catalog or delivery specifications.

A CAUTION

- Besure to conduct daily inspections (described in this manua or attached documents).
- Do not apply externd force to this unit. (Do not step on, or pound on this unit.) Otherwise, you may suffer from
injury, or the unit may be damaged.

DAIKIN INDUSTRIES, LTD.
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<Escape Clauses>
- DAIKIN shall not be responsible for any damage attributable to afire, earthquake, third partybs action and other

accidents, aswel as customeris intention, misuse or use under abnormal conditions.

- DAIKIN shdl not beresponsible for any damage incidental to use of this product or impossibility to usethis product
(loss of business profit, discontinuation of business).

- DAIKIN shall not be responsible for any accident or damage attributabl e to negligence in observing the ingructions
given in the operation manual or delivery specifications.

- DAIKIN shall not beresponsible for any damage attributabl e to mal function caused by combinations of thisunit and
external equipment.

<Limitations on Applications>

- If afailure or malfunction of this unit may directly threaten human life, or this unit is used for equipment that may
cause injury to the human body, such an application must be considered depending on the case.

- This unit has been manufactured under gtrict quality control. However, when it is used for important equi pment, the

equipment must be provided with a safety device to prevent mafunction of thisunit from resulting in serious
accident or damage.

DAIKIN INDUSTRIES, LTD.
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[1. Introduction]

Thank you for selecting IPM Motor Drive Hydraulic Unit <Super Unit>.
Using the ail hydraulic technology and energy-saving I|PM motor drive system that DAIKIN originally devel oped, the
IPM Motor Drive Hydraulic Unit <Super Unit> provides overwhelmingly excellent energy conservation performance
and advanced functions.
Before using the SUT Series <Super Unit>, please read this manual thoroughly, and handle and maintain this unit
properly, so that this unit can retain excellent performance for along period.
The components of this unit may be modified for the purpose of quality/performance improvement or other reasons. In
such a case, some parts of this product may be different from those described in this manual.

[2. Features and Structure]

(1) Energy-saving effect

A Using the highly efficient IPM motor drive system that DAIKIN originally devel oped, this hydraulic unit
remarkably improves the energy efficiency of the motor.

A With dual fixed-capacity pumps (small-capacity and large-capacity pumps) and a switching valve, this hydraulic
unit uses the autonomous switching dual pump system that enabl es autonomous control by switching over
combined and single operations of the pumps depending on load pressure. When alarge flow rateisrequired, the
motor runs at ahigh speed to operate the dual fixed-capacity pumps (small-capacity and large-capacity pumps) in
combination. When alarge flow rateisnot required in the pressure-holding mode, the motor runs at alow speed to
operate the small-capacity pump only. Thus, thisdua pump system provides remarkably high energy-saving effect.
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(2) Multi-stage speed control/Multi-stage pressure control, and shockless contral functions

A The Super Unit enables multi-stage pressure control/flow rate control by selecting 4 patterns of P-Q characteristics
that have been registered in the controller from the master machine (via a contact input).

A The Super Unit enables shockless control by setting/adjusting the rising/falling time at changes of the P-Q
characterigtics.

A The functions that have been controlled with valvesin a conventional system can be controlled with pumps.
Therefore, when this system is used for high-speed/low-speed switching (for a press etc.) and multi-stage pressure
control applications, the system configuration can be ssimplified, and costs can be reduced.
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[3. Description on Model Identification Code]

(@) (b) © (d)

(€)

(f)

(9)

(h)

*kkkkk

SUT *% D *% L *% _ *% _
(a) Seriesname (e) Maximum operating pressure
SUT: SUT series 16: 15.7 MPa
- 21: 20.6 MPa
(b) Tank capacity (f) Design No.
- 06: 60 L - Advances according to model change.
- 10: 100 L
(©) Pumptype (g) Sdection of function
- D: Dual gear pump - No symbol: 4-pattern P-Q function, without noise
filter
- F: 4-pattern P-Q function, with noise filter
(d) Maximum pump discharge rate (h) Non-standard control No.
- 40: 41.0 L/min - No symbol: Standard model
- 60: 61.1 L/min
MFG. No
(i) 0) (k)
(i) Hardwarerevision higory
() Softwarerevision history
(k) Seria No.
<Typical P-Q characteritics>
SUT**D40L 16 SUT**D60L21
402 = 60.3
c =
= E
3 =
§(23.7) £ (32.0) \
; 15.2 = 204
T (8.7) T
. (7.7) |
0 (32) 7.0(7.9) 15.7 0 (30) 7.0(83) 20.6

Pressurd MPa]

PressurdMPa]

* The above charts show the typical characteristics at an il temperature of 40 C.
* Above PQ characteristics show the usable range by actual flow rate.

DAIKIN INDUSTRIES, LTD.
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[4. Specifications and Operating Conditions]

A Major specifications

SUT06D40L 16 | SUT10D40L16 | SUT06D60L21 | SUT10D60L21

Maximum operating pressure (MPa) 15.7 20.6
Maximum flow rate Noted (L/min) 41.0 61.1

Low-pressure pump 15-7.0
Operating pressure (Combined operation) (MPa) o

(Single operation) ’ ) ’ )

Low-pressure pump
Operating discharge rate | (Combined operation) (Limin) 55-410 8.8-611
adjusting range MY | High-pressure pump

(Single operation) 2.2-16.0 3.1-21.2
Power supply M2 3f, 200 /50 Hz, 200 VV/60 Hz, 220 V/60 Hz
External input signa (3ch) Photo-coupler insulation, 24 VDC (27 V max.) 5 mA/1ch

Relay output
Externa output Contact output (Leh) Contact capacity: 30 VDC, 0.5 A (Resistance load) 1c contact
signal . Photo-coupler insulation, open-collector output,
Digital otpt @) {54 VD, 30 mA max./1ch

Standard paint color Ivory white (Munsdll 5Y7.5/1)

(Note 1)

(Note 2)

Itis preset to be Max. discharge flow rate when delivered. The maximum flow rateis atheoretica value, not a
guaranteed value.

Please refer to the specification sheet (drawing) for other specifications.

Pressure and flow rate can be set higher than the above adjusting ranges. However, the hydraulic unit must be
operated at pressure and flow rate within the above adjusting ranges.

This hydraulic unit incorporates a high-pressure safety valve. With SUT**D40L 16, the maximum pressure of the
safety valve has been adjusted at fi+2.0 MPad. With SUT**D60L 21, the maximum operating pressure has been
adjusted at fi+1.0 MPa0.

Even when the safety valve is used with alow-pressure setting, specific adjustment isnot required. However, if it
IS hecessary to minimize surge pressure during actuator operation, adjust the pressure setting, according to
fiHigh-pressure Safety Valve Adjusting Procedured described in the Attachment.

- Power supply voltage fluctuation tolerancerange is ©10%. Even if the power supply voltage fluctuations are within

the tolerance range, when the power supply voltage fluctuates in the positive direction, the regenerative overload
(alarm stop) may occur in response, depending on the master machine operating conditions and load conditions.

A Operating conditions

Hydraulic oil Mo Dedicated mineral hydraulic oil / Wear-resistant hydraulic oil

(For recommended brands, see DAIKIN fiHydraulic Equipment General Catalog (HK196)0.)
- Viscosity grade: ISO VG 32 to 68 - Viscosity range: 15 to 400 mm?/s
- Pallution degree: NAS Class 9 or lower level

Tank oil temperature 00 60 C (Recommended operating temperature range: 15 to 50 C) Mo
Operating ambient temperature 0to35C

Storing ambient temperature 1T20t0 60 C

Humidity 80% RH or less (No condensation)

Height above the sealevel 1,000 mor less

Installation place Indoor (Be sure to fasten the unit with bolts.)

Others - Be sure to mount a 3-pole circuit breaker and earth |eakage breaker.

- Make sure that the e ectric wiring conforms to European Norm EN60204-1.

- If you frequently turn ON/OFF the power supply for thisunit, the controller servicelifewill
be remarkably deteriorated. To start/stop the hydraulic unit by turning ON/OFF the power
supply repeatedly at intervals of 8 minutes or | ess, use the control stop function of thisunit.

- Be sureto connect the ground terminal.

(Note 3

(Note 4

) This unit can use only mineral hydraulic oil. (Water-containing or synthetic oil such aswater-glycol cannot be
used.)

) When the tank oil temperature exceeds the recommended operating temperature range, pressure pul sation may
be increased, or the discharge rate may be decreased. However, such phenomena do not indicate abnormality.

DAIKIN INDUSTRIES, LTD.
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[5. Precautions for Use]

D)

2

3

(4)

(5)

(6)

(")

(8)

(9)

The standard model of this hydraulic unit does not incorporate anoise filter. If your machineisnot equipped with
anoise filter, you should select the Super Unit equipped with anoise filter, which isindicated with fiFo at the end
of the modd identification code.

Thishydraulic unit switches over combined and single operations of the dual pumps with the solenoid valve, in
order to provide excellent energy-saving performance. If an operation point of your machineis close to the
switching point of this solenoid valve, the switching operation may become unstable. In this case, changethe flow
rate setting (gH) or pressure setting (PL) so that it islower than the switching point.

Also, the switching operation can be stabilized by adjusting the width of the dead zone provided near the switching
point. (Refer to [P16] and [P17] on page 35.)

In this hydraulic unit, the motor pump unit is equipped with vibration suppressing rubber to prevent vibration of
the motor pump unit from being conveyed to the whole unit. For this purpose, the discharge pipe provides alarge
degree of freedom. Therefore, when connecting the discharge pipe, be careful that the discharge pipe will not
touch the cover even if the pipe shakes with reaction force of the hose.

The piping to the unit should be connected with ahose, so that vibration of the motor pump unit will not be
conveyed to the machine.

Thishydraulic unit is equipped with an AC fan to cool down the hydraulic oil, controller and motor. To ensure air
intake and exhaust, do not place an obstacle within 10 cm from the end surfaces of the unit.

Frequently turning ON/OFF the power supply causesthe controller servicelife to be remarkably shortened. If you
start and stop the hydraulic unit repeatedly by turning ON/OFF the power supply at intervals of 8 minutes or less,
use the fistart/stopo function using the start/stop signal. (See page 24)

When the hydraulic unit is started/stopped with the start/stop signal, the time interval to restart the unit after stop
command input should be at least 0.5 sec.

Thishydraulic unit incorporates a check valve that provides an orifice in the discharge line. If high responseis
required for machine pressurerelease or other purpose, the machine must be provided with an additional pressure
release circuit.

If theload volumeislarge, you may hear afluid flow sound from this orifice when the unit is stopped. However,
this phenomenon does not indicate abnormality.

Thishydraulic unit uses an IPM motor, which generates counter-el ectromotive force during changeover
(regenerative operation). If the motor is frequently turned ON/OFF in the operating condition (with alarge load
volume, and resulting in large reaction force of load) that easily generate counter-electromotive force, it causes
regenerative overload, resulting in unit stop.

Thishydraulic unit is equipped with a safety valve.This safety valve has been set to a specified pressure before
shipment. However, the set pressure of the safety valve may decrease while the machineis repeatedly used for a
long period, or dueto contaminants in the hydraulic ail.

If this unit is continuously used with the safety valve activated, it may output an alarm dueto atemperaturerise
and so on. Inthiscase, re-adjust the pressure setting of the high-pressure safety valve, according to fiHigh-Pressure
Safety Valve Adjusting Procedured described in the Attachment.

Continuous operations with maximum pressureis only allowable when operating flow rateis 8.0L/min or below
for SUT**D40L 16, and 6.5L/min or below for SUT**D60L21.

DAIKIN INDUSTRIES, LTD.
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[6.Names of Unit Components]

Drain port  Return port  Option port

Return port
Return filter (Rel) P (Re3/4) (Rcl) (Rc1/2)
\ \ Qil filling port (Air breather)
Return port
(Rc3/4) B
Option port
(Res/8) ™ Discharge port
(Rc3/4)
~
Controller Operation panel
<Unit top view (When the full cover is removed)>
Tank
& @ Oil level gauge
- = ;
®) =
[ \
—— I

£ o — 0 L~ Valve block

g o i

KS)
Qil cooler f
Hydraulic pump
1
= Stop valve

w1 [ :

<Unit front view (When the full cover is removed)>
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[7. Hydraulic Circuit]

AHydraulic circuit diagram
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A Components

Part No.

Name

Tank

Suction strainer

Stop valve

Qil leve gauge

Qil filling port (Air breather)

Inverter drive pump
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Controller

Oil cooler

Return filter
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APiping

Thishydraulic unit is equipped with areturn filter, and al so areturn port (submerged in oil), adrain port (above the ail

surface) and a discharge port. Connect pipes as required. Each piping port has been covered with ataper plug (vinyl

cap) before shipment.

In this hydraulic unit, the motor pump unit is equipped with vibration suppressing rubber to prevent vibration of the

motor pump unit from being conveyed to the whol e unit. For this purpose, the discharge pipe provides alarge degree of

freedom. Therefore, when connecting the discharge pipe, be careful that the discharge pipe will not touch the cover

even if the pipe shakes with reaction force of the hose.

The piping to the unit should be connected with ahose, so that vibration of themotor pump unit will not be conveyed to

the machine.

Note) Thereturn filter providestwo ports. One port is covered with a plug (Rc3/4), and ancther port iscovered with a
taper plug (vinyl cap) (Rcl).

Note) For details of the pipe positions, refer to the modd drawing on a separate sheet.

Note) Tighten each pipe connection by winding seal tape.

Option port
) Return port ) (Rc1/2)
Return filter (Rcl) Drain port  Return port
\ \Rc3/4) (Rcl)
_\ £
N\ Y

Return port ==

(Rc3/4) 4
Option port £ (Dli\ii%?;rge port
(Rc3/8)

A CAUTION

- Thishydraulic unit incorporates a check valve. If an additional inline check valve is mounted to the discharge port,
resonance occurs, which may have bad influence on the master machine. Therefore, do not use an inline check
valve.

DAIKIN INDUSTRIES, LTD.
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[8. Precautions for Operation, Transportation and Installation]

In order to suppress vibration and noise, vibration suppressing rubber is attached to each mounting leg. Before
shipment, it isfastened with wing bolts (M8 3 L15: at two places) in order to suppress transport vibration.

A Precautions for operation

Before operation, remove the fastening wing bolts (M8 3 L15: at two places). Operating the unit without removing
the wing bolts may increase vibration and noise.

A Precautions for transportation

During transportation of thisunit, be sure to mount the motor base to the base tank with the fastening wing bolts (M8
3 15, at 2 places) securdly, to protect the vibration suppressing rubber. (See the figure bel ow.)

o @
| — Gah I
]
= B i}
©© ° /
@ ] Fastening wing bolts
Flook dot jmm——oy b (at the back of the unit: two places)
(at four places) — —_T_ =g L

A DANGER

- If thehydraulic unit islifted by any parts (e.g. pump pipes) other than the hook dots, the unit may fall or turn over.
- Check the weight of the hydraulic unit (in the table below), and make sure that it does not exceed the rated |oad
capacity of each lifting ding.

A WARNING

- During transportation, make sure that the unit can be evenly lifted by the hook dots at four places.
- During transportation using lifting dings, never come close to the unit. If the unit falls or turns over, you may suffer
from injury.

A CAUTION

- Avoid transporting the hydraulic unit with hydraulic oil contained in the tank.
(Thismay cause ail leak, or malfunction dueto air intrusion.)
- During transportation, hold the hydraulic unit securely so that it will not be moved by vibration or externa force.

<Weight table (Hydraulic oil is not included): Without noise filter>

Model SUT06D40L 16 SUT10D40L 16 SUT06D60L21 SUT10D60L21
Tank volume 60 L 100 L 60 L 100 L
Weight 95 kg 110 kg 100 kg 115 kg

DAIKIN INDUSTRIES, LTD.






