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Danfoss Variable Speed
Drive Pump Systems
W ith the costs of energy steadily rising, energy consumption is
playing a more signi8cant role than ever in the total cost of machine
operation. As a result, the hydraulics industry is demanding energy
e:cient solutions that also meet stringent government regulations
for environmental protection.

Reduced energy cost and consumption
Danfoss Variable Speed Drive and Pump Systemscan help you
cut energy usage by up to 70% depending on the machine duty
cycle. This can help significantly reduce operating costs, so your
investment can quickly pay for itself.

The proven performance and power density of Danfoss pump families
combined with the smart control of Danfoss Variable Speed Drives
enable these systems to achieve power-on-demandmore efficiently
than conventional constant-speed drive pump systems. Instead of
operating constantly at 1500 RPM or 1800 RPM (dependingon the
region), Danfoss Variable Speed Drive Pumps can be controlled to
match the load requirements of the current duty cycle via intelligent
control. As a result, you can eliminate energy waste.

Reduced heat production
W ith improved energy efficiency comes less heat production, so
these systems can often allow you to downsize or even eliminate oil
coolers. Otherwise, they can help reduce the amount of hydraulic
oil you use and the size of your tanks, thereby extending the life of
seals and oil.

Reduced noise pollution
Noise reduction is another signi8cant bene8t of runningyour
pumps at variable speeds. The electric motor and pump speed vary
constantly in an Danfoss Variable Speed Drive System to match the
duty cycle requirement. This results in remarkable noise reduction,
which helps protect operators’ hearing and meets more stringent
noise regulations.

Reduced pump size
Danfoss Variable Speed Drive Pumps open the possibility of
downsizing your pumps to cut costs. Because the system can run
higher than 1500 RPM or 1800 RPM, you can reduce the pump
displacement requirement proportionallyfor the same amount of
Bow—shrinking the machine’s overall footprint.

Backed by experienced application engineering, service, training
and sales support Danfoss’ proven pump and variable speed drive
products can be a powerful combination to resolve challenges in
today’s demanding market.

Markets:

• Plastics Machinery

• Press Machine

• Die Casting

• Machine Tools

• Test Equipment

• Primary Metal

• Pulp & Paper, Wood Processing

• Oil & Gas

• Marine

• General Industrial
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Pump and Drive Selection Guidance

Min Max Hydrau l i c Hydraul ic

D i sp lacement Pressure speed speed Closed- loop Open-loop

Pump (cc/rev) (bar) (rpm) (rpm) mot ion cont ro l mot ion cont ro l

Machine Die Oil/Gas/ General
Plastics Press tool casting Marine Processing industrial

Piston

425series 80 210 0 2200

PVM 18-141 upto 315 0 upto 2800

PF(V)X& PV(F)W 66-750 350 0 upto 1800

Vane

VMQ 10-240 290 200 upto 3000

V series 7-193 upto 210 200-500

V10& 20 3-42 upto 170 200-600 upto 3400

IMP

Integrated motorpumppackage Dependingonpumpchoice

Drive

Standard performanceVFD, DG1

HighperformanceVFD, SPX9000

Note

1. Please consultDanfossapplicationengineeringforgreater details as needed

2. See speed-pressure performancecurvefor details

V10 & V20
• 3.3 to 42 cc
• Up to 172 bar

VMQ
• 10 to 240 cc
• Up to 290 bar

V Series
• 7 to 193 cc
• Up to 210 bar

Vane Pump

PF(V )X & PF(V )W
• 66 to 750 cc
• 350 bar

425 Piston Pump

(Dual-Displacement
• 80cc (only)
• 210 bar

PVM
• 18 to 141 cc
• Up to 315 bar

Piston pump
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PF(V )X &

PF(V )W

Piston pump
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System Components

Open-loop motion control mode

Danfoss pumps:

• 425 Dual-Displacement piston pump – 210 bar, 80cc,
min speed 0 rpm, max 2200 rpm

• PVM Variable piston pump – up to 315 bar, 18-141cc,
min speed 0 rpm, max 2800 rpm

• PF(V)X & PF(V)W Hydrokraft Fixed and Variable piston pump –
350 bar, 66-750cc, min speed 0 rpm, max 1800 rpm

• VMQ vane pump – up to 290 bar, 10-240cc, min speed 200 rpm,
max 3000 rpm

• V series vane pump – up to 210 bar, 7-193cc, min speed 200 rpm,
max 1800 rpm

• V10&V20 vane pump – up to 170 bar, 3-42cc, min speed 200 rpm,
max 3400 rpm

Danfoss integrated motor pump (IMP) package:

• Pump choices - VMQ, V series, PVM, PVQ.
See IMP section for details

Danfoss drive: PowerXL DG1 series, variable frequency drive

• Up to 90KW, 230V/480/575V

• IP21/54 environmental protection rating

• Standard I/O - 8DI, 1DO; 2AI, 2AO; 2FC, 1FA relays

• Built-in communications - EtherNet/IP, Modbus TCP; Modbus RTU,
BACnet MS/TP

Inverter rated/duty induction motor – customer choice

PVM

425

PF(V)X &
PF(V)W

VMQ

V10 & V20

V Series

Integrated
Motor Pump

M

Variable frequency drive

Variable frequency drive -

Danfoss PowerXL DG1 series

Inverter rated/duty

induction motor

(Alternate choice)

Q Command
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System Components

Closed-loop motion control mode

Danfoss pumps:

• 425 Dual-Displacement piston pump – 210 bar, 80cc,
min speed 0 rpm, max 2200 rpm

• PVM Variable piston pump – up to 315 bar, 18-141cc,
min speed 0 rpm, max up to 2800 rpm

Danfoss drive: SPX9000 series, high performance variable
frequency drive

• Up to 1500 KW, 230V/480V/575V

• Extensive bus communication protocols, such as Ethernet/IP,
Profibus DP, CANopen, etc.

PM motor/asynchronous servo motor/inverter
duty motor, customer choice

Variable frequency drive - SPX 9000 Series

(high performance with hydraulics closed-loop

motion control capability)

PM motor/

Asynch servo motor/

Inverter duty motor

Pressure

sensor

U
p

+
-

Mn
U

Speed

sensor

P-Actual

N-Actual

(motor dependent)

(Alternate pump choice)

P or Q Command

Feedback

Signal

Variable frequency drive

PVM

425

Integrated
Motor Pump
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425 PistonPump
Model code - dual displacement

1 2 3 Code title

AEW Dual displacement open circuit piston pump

4 5 6 Displacement

080 80.0 cm3/r [4.88 in3/r]

7 Input shaft rotation

L Left-hand rotation (ccw) left side suction
port, right side pressure port

R Right-hand rotation (cw) right side suction
port, left side pressure port

8 9 Front mounting & input shaft

01 2 bolt B (SAE J744-101-2)with 13 tooth
16/32 spline (ANSI B92.1-1996 mod.), shaft
extension 41,1 [1.62]

02 2 bolt B (SAE J744-101-2)with 14 tooth
12/24 spline (ANSI B92.1-1996 mod.), shaft
extension 55, 5 [2.19]

03 2 bolt B (SAE J744-101-2)with 15 tooth
16/32 spline (ANSI B92.1-1996 mod.), shaft
extension 46 [1.81]

04 2/4 bolt C (SAE J744-127-2/4) with 14 tooth
12/24 spline (ANSI B92.1-1996 mod.), shaft
extension 55,5 [2.19]

05 2/4 bolt C (SAE J744-127-2/4) with 31,
8 [1.25] DIA straight keyed shaft (key
included), 55, 5 [2.19] shaft extension

10 11 Main ports size & location

AA Rear ports; suction - 2.00 4-bolt split flange
port standard pressure series (code 61) with
M12 x 1.75 thread; pressure - 1.00 4-bolt
split flange port standard pressure series
(code 61) with M10 x 1.5 thread

AB Side ports; suction - 2.00 4-bolt split Bange
port standard pressure series (code 61);
with M12 x 1.75 thread; pressure - 1.00
4-bolt split Bange port standard pressure
series (code 61) with M10 x 1.5 thread

AC Rear ports; suction - 2.00 SAE J518 4-bolt
flange port standard pressure series
(code 61); pressure - 1.00 SAE J518 4-bolt
split Bange

AD Side ports; suction - 2.00 SAE J518 4-bolt
split flange port standard pressure series
(code 61); pressure - 1.00 SAE J518 4-bolt
split flange port standard pressure (code 61)

12 Drain port size & location

1 M27 x 2 metric O-ring port - top

2 M27 x 2 metric O-ring port – bottom

3 G 3/4 (BSPP) per ISO 228 - top

4 1.0625-12 UNF-2B O-ring port - top

5 1.0625-12 UNF-2B O-ring port - bottom

13 Diagnostic pressure ports

0 No diagnostic pressure ports

1 M14 x 1.5 metric O-ring ports – suction and
pressure ports - plugged (rear ports only)

2 M12 x 1.5 metric O-ring ports - suction and
pressure ports – plugged

3 .5625-18 UNF-2b SAE O-ring ports –
suction and pressure ports - plugged
(rear ports only)

4 .4375-20 UNF-2b SAE O-ring ports – suction
and pressure ports - plugged

14 Dual displacement controller

A DG4V-3-2AL-MUH7-60 valve with 24V DC,
ISO 4400(DIN 43650) connector

15 16 Control special features

00 No control special features

0A Bleed down orifice

17 18 Maximum displacement setting

00 Full displacement

01 90% of full displacement

02 80% of full displacement

03 70% of full displacement

04 60% of full displacement

05 50% of full displacement

19 20 Minimum displacement

00 Full displacement setting

01 10% of full displacement

02 20% of full displacement

03 30% of full displacement

04 40% of full displacement

05 50% of full displacement

7
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29

A

8 9

04

10 11

AD

15 16

0A

17 18

00

19 20

03

21 22

00

26 27

CDAEW

21 3

080

54 6

Foradditional informationplease refer 420Piston pumpcatalogE-PUPI-TM002-E4
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425 PistonPump
Model code - dual displacement continued

21 22 Auxiliary (rear) mount and output shaft

00 No auxiliary mouting features

AA Dual SAE J744 flange 82-2 (2 bolt A);
accepts 9T 16/32 spline with 31, 7 [1.25]
shaft extension (no coupler required, aux.
mount O-ring included)

AB Dual SAE J744 flange 82-2 (2 bolt A);
accepts 11T 16/32 spline with 31, 7 [1.25]
shaft extension (coupler and aux. mount
O-ring included)

AC Dual SAE J744 flange 101-2 (2 bolt B);
accepts 13T 16/32 spline with 41,2 (1.62)
extension (coupler and aux. mount O-ring
included)

AD Dual SAE J744 flange 101-2 (2 bolt B);
accepts 15T 16/32 spline with 46 [1.81]
extension (coupler and aux. mount O-ring
included)

AE Dual SAE J744 flange 82-2 (2 bolt A);
accepts 9T 16/32 spline with 31.7 [1.25]
shaft extension (coupler and aux. mount
O-ring included)

AF Dual SAE J744 flange 101-2 (2 bolt B); 26
tooth 32/64 spline output shaft (coupler and
aux. mount O-ring not included)

AG Dual SAE J744 flange 82-2 (2 bolt A);
accepts 13T 16/32 spline with 41, 2 [1.62]
shaft extension (coupler and aux. mount
O-ring included)

23 Shaft seal

0 No shaft seal

1 Standard polyacrylate shaft seal

2 Fluorocarbon rubber shaft seal

3 Nitrile shaft seal

24 25 Pump special features

00 No pump special features

26 27 Paint

00 No paint

CD Blue primer per spec 209-13cd

28 Identification/Packaging

0 Mark Danfoss product number and full model
code on label

29 Design code

A First design
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Foradditional informationplease refer 420Piston pumpcatalogE-PUPI-TM002-E4
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425 PistonPump
Performance data

Disp lacement Max speed Min speed Nomina l Peak Iner t ia

Pump fami l y (cc/rev) ( rpm) (rpm)* pressure (bar ) pressure (bar ) ( kg*cm 2)

425 80 2200 0 210 250 58

* Fordetails see speed-pressure performancecurve
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Pressure vs. Speed
425 Pump 80cc at 210 Bar

Mineral oil SAE 10W, oil temperature49ºC(120ºF), 1barabsolute inlet pressure.

Displacement

Control Block

Displacement

Control Block

“C” Outlet to load

Max.

Limiter

Min.

Limiter

“B” Inlet

“F” Case drain “F” Case drain

“B” Inlet

Min.

Limiter

Max.

Limiter

“C” Outlet to load

Front

pump

Single pump configuration

Tandem pump configuration (optional)

Rear

pump

425 pump dual-displacement control diagram
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PVM Piston Pump
Model code

1 2 3 Product series

PVM M series variablepiston pump

4 5 6 Displacement

For details see the specifications on the next page

7 Valve plate

E Optimized for low sound, max speed
1800 rpm

M High speed version, max speed up to
2800 rpm

8 Input rotation

R Clockwise

L* Clockwise

9 10 Input shaft

Standard SAE and ISO splined versions
(other con8gurations optional)

11 Mounting flange

Thirteen options in SAE and ISO mounts

12 Main port location

E** End ported

S**** Side ported

13 14 Main port type

SAE & ISO tube ports and 4-bolt flange
(other con8gurations optional)

15 16 Pump special features

00 None

AA Adjustable maximum displacement stop and
single shaft (standard)

AB Double shaft seal, two way

17 Control

0 None

A Pressure Compensator

B Pressure and flow compensator with
bleed ori8ce

C Pressure and flow compensator with
plugged ori8ce

E Industrial Control (57cc through 141cc only)

L Power control with load sense and pressure
compensator with plugged ori8ce.
(74 and 81cc only, other displacements
57 through 141cc under development)

18 19 Pressure compensator setting

00 None

07 70 bar (adjustable between 40 bar and 130 bar)

23 230 bar (adjustable between 130 bar and
320 bar)

28 280 bar (adjustable between 130 bar and
320 bar)

20 21 Flow compensator setting

00 None

11 11 bar setting

20 20-20 bar setting

24 24-24 bar setting

22 23 Torque limiter setting

00 None

50 50% of rated torque

(for any other values specify % of rated torque)

24 Compensator special features

0 None

25 Auxiliary mounting pad

0*** None

(Auxiliary mounting available on all frame sizes)

26 Paint

0 No Paint

A Standard Blue Paint

27 Customer identification

0 None (Contact Danfoss for Options)

28 Design code

A A (Initial Release)

* Notavailable on074, 081, 098and106 EndPort

** Notavailable on074,081, 098and106LH

*** Throughdrivenotavailable ontheLH

**** Notavailable on018

7

E

12

E

8

R

11

A

17

A

26

A

28

A

27

0

24

0

25

0PVM

21 3

045

54 6 9 10

01

13 14

01

15 16

AA

18 19

28

20 21

00

22 23

00

Foradditional informationplease refer PVM catalog#V-PUPI-TM007-E1
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PVM Piston Pump
Performance data

Max speed Max speed

Di sp lacement "E " opt ion "M" opt ion Min speed* Nomina l Peak Iner t ia

Pump fami l y (cc/rev) ( rpm) (rpm) (rpm) pressure (bar ) pressure (bar ) ( kg*cm 2 )

PVM 18 1800 2800 0 315 350 11.8

PVM 20 1800 2800 0 230 280 11.8

PVM 45 1800 2600 0 315 350 36.2

PVM 50 1800 2600 0 230 280 33.9

PVM 57 1800 2500 0 315 350 51.6

PVM 63 1800 2500 0 230 280 50.5

PVM 74 1800 2400 0 315 350 78.1

PVM 81 1800 2400 0 230 280 72.7

PVM 98 1800 2200 0 315 350 131.6

PVM 106 1800 2200 0 230 280 122.7

PVM 131 1800 2000 0 315 350 213.5

PVM 141 1800 2000 0 230 280 209.7

* Fordetails see speed-pressure performancecurve

Test condition:Mineral oil SAE 10W, oil temperature49ºC(120ºF), 1barabsolute inlet pressure.

PVM System Pressure vs. Shaft Speed
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Shaft Speed (rpm)

230 bar (over-boredisplacements) - PVM20, 50, 63, 81, 106, 141

(max speed varies by displacement)

315 bar (standard-boredisplacements) - PVM18, 45, 57, 74, 98, 131

(max speed varies by displacement)

Max Speed Rating:

1. Standard speed version "E" - Optimzed for low sound, 1800 RPM for all displacements

2. High speed version "M" - up to 2800 RPM dependingon displacement. See spec for details.
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PF(V)X Piston Pump
Model code

1 Pump

P Open loop pumps

2 Displacement

F Fixed

V Variable

3 Pump series

X

4 Configuration

S Single unit

R Rear unit

5 Separator

6 7 8 Displacement cm3/r

066 66 cm3/r [4.0 in3/rev]

090 90 cm3/r [5.5 in3/rev]

130 130 cm3/r [7.9 in3/rev]

180 180 cm3/r [11.0 in3/rev]

250 250 cm3/r [15.3 in3/rev]

9 Basic standard

M Metric

10 11 Mounting flange

02 ISO 3019/2-125A2HW

04 ISO 3019/2-160A2HW

06 ISO 3019/2-200A2HW

See the original catalog for more details.

12 Rotation direction

R Right hand [CW]

L Left hand [CCW]

See the original catalog for more details.

13 Adjustment stops

0 No stop

4 Mechanical adjustment stop side A (PVX only)

5 Mechanical adjustment stop side B (PVX only)

6 Mechanical adjustment stops side A and B
(PVX only)

Note:
4is usedas max.adjustmentonside A
5is usedas min.adjustmentstopside A
6 is the combinationof 4 and5 together

14 15 Thru-drive options

00 None

0A SAE A

0B SAE B

0C SAE C

0P Pilot pump (8cm3/r.) (PVX only)

See the original catalog for more details.

16 Main Ports

1 SAE ports - metric bolts

17 Main port orientation

A Axial (in-line rear)

R Radial (side ports)

18 19 Main drive shaft end

01 ISO straight key

02 ISO spline

20 Drive shaft seal configuration

S Single shaft seal

21 Seal material

V Viton

22 Yoke position indicator

0 No position indicator

V Visual position indicator

P Position sensor

M Sensor w/visual indicator

23 Surface finish

A Blue painted

24 Add control model code

See the original catalog for details.
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Foradditonaldetails refer PF(V)Xcatalog#V-PUPI-TM004-E
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PF(V)W Piston Pump
Model code

1 Pump

P Open loop pump

2 Displacement

F Fixed

V Variable

3 Pump series

W

4 Configuration

S Single unit

F Front unit

M Middle unit

R Rear unit

5 Separator

6 7 8 Displacement cm3/r

250 250 cm3/r [15.3 in3/rev]

360 360 cm3/r [22.0 in3/rev]

500 500 cm3/r [30.5 in3/rev]

750 750 cm3/r [45.8 in3/rev]

9 Basic standard

M Metric

10 11 Mounting flange

07 ISO 3019/2-200B4HW

08 ISO 3019/2-250B4HW

See the original catalog for more details.

12 Rotation direction

R Right hand [CW]

L Left hand [CCW]

13 Adjustment stops

0 No Stop

4 Mechanical adjustment stop side A (PVW only)

5 Mechanical adjustment stop side B (PVW only)

6 Mechanical adjustment stops side A and B
(PVW only)

Note:
4is usedas max.adjustmentonside A
5is usedas min.adjustmentstopside A

14 15 Thru-drive options

00 None

0A SAE A

0B SAE B

0C SAE C

0D ISO125A2HW

0E ISO160A2HW

0F ISO125B4HW

0G ISO160B4HW

0H ISO200B4HW

0J ISO250B4HW

0P Pilot pump (8cm3/r.) (PVW only)

PP Double Pilot Pump (8 + 8 cm3/r.) (PVW only)

See the original catalog for more details.

16 Main Ports

1 SAE ports - metric bolts

17 Main port orientation

R Radial (side ports)

18 19 Main drive shaft end

01 ISO straight key

02 ISO spline

20 Drive shaft seal configuration

S Single shaft seal

21 Seal material

V Viton

22 Yoke position indicator

0 No position indicator

V Visual position indicator

P Position sensor

M Sensor with visual indicator

23 Surface Finish

A Blue Painted

24 Add Control Model Code

See the original catalog for details.
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*
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A
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3

W

24

#

Foradditonaldetails refer PF(V)Wcatalog#V-PUPI-TM003-E
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PF(V)X & PF(V)W PistonPump
Performance data

Disp lacement Max speed Min speed* Nomina l Peak Iner t ia

Pump fami l y (cc/rev) ( rpm) (rpm) pressure (bar ) pressure (bar ) ( kg*cm 2 )

PVX/PFX 66 1800 0 350 420 160

PVX/PFX 90 1800 0 350 420 160

PVX/PFX 130 1800 0 350 420 450

PVX/PFX 180 1800 0 350 420 450

PVX/PFX 250 1800 0 350 420 1,460

PVW/PFW 130 1800 0 350 420 450

PVW/PFW 180 1800 0 350 420 450

PVW/PFW 250 1800 0 350 420 1,460

PVW/PFW 360 1500 0 350 420 1,520

PVW/PFW 500 1800 0 350 420 5,000

PVW/PFW 750 1200 0 350 420 5,500

* Toreach 350bar, minimalspeedrequired for Xseries is 150rpm,and80rpmfor W series.
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VMQ Vane Pump
Model code - single and thru-drive pumps

VMQ1

21 3 4 5 6

**

13 14

**

15 16

**

23 24

00

27 28

32

7

*

11

*

12

*

17

*

20

*

21

*

22

*

25

*

26

0

18

*

19

****

98 10

1 2 3 4 Series designation

VMQ1 Vane pump single series

5 6 Frame size

25 10-90 cm3/r (0.62-5.49 in3/r)

35 90-158 cm3/r (5.49-9.64 in3/r)

45 140-240 cm3/r (8.54-14.65 in3/r)

7 Valve plate

S Single

T Thru-drive

(Options at model codes 12 and 15 16

must be speci8ed for thru-driveunits)

8 9 10 Displacement

Frame size 25

010 10 cm3/r (0.62 in3/r)

016 16 cm3/r (0.98 in3/r)

020 20 cm3/r (1.23 in3/r

025 25 cm3/r (1.58 in3/r)

032 32 cm3/r (1.96 in3/r)

040 40 cm3/r (2.44 in3/r)

045 45 cm3/r (2.75 in3/r)

050 50 cm3/r (3.05 in3/r)

063 63 cm3/r (3.84 in3/r)

071 71 cm3/r (4.33 in3/r)

080 80 cm3/r (4.88 in3/r)

090 90 cm3/r (5.49 in3/r)

Frame size 35

090 90 cm3/r (5.49 in3/r)

100 100 cm3/r (6.10 in3/r)

112 112 cm3/r (6.83 in3/r)

125 125 cm3/r (7.63 in3/r)

135 135 cm3/r (8.24 in3/r)

140 140 cm3/r (8.54 in3/r)

158 158 cm3/r (9.64 in3/r)

Frame size 45

140 140 cm3/r (8.54 in3/r)

160 160 cm3/r (9.76 in3/r)

180 180 cm3/r (10.98 in3/r)

195 195 cm3/r (11.89 in3/r)

215 215 cm3/r (13.12 in3/r)

240 240 cm3/r ( 14.65 in3/r)

11 Front flange mounting style

A (Frame size 25 only) SAE B 2-bolt

101,60 (4.000) x 9,4 (0.37) pilot

14,4 (0.57) slots on 146,0 (5.75) bolt circle

B (All frame sizes)

SAE C 2-bolt

127,00 (5.000) x 12,4 (0.49) pilot

17,6 (0.69) slots on 181,0 (7.13) bolt circle

C (Frame size 25 only)

ISO 3019/2 100A2HW 2-bolt

100,00 (3.937) x 9,2 (0.36) pilot

14,1 (0.56) slots on 140,0 (5.51) bolt circle

D (Frame sizes 35 & 45 only)

ISO 3019/2 125A2HW 2-bolt

125,00 (4.921) x 9,2 (0.36) pilot

18,1 (0.71) slots on 180,0 (7.09) bolt circle

12 Rear mounting flange and orientation

Viewed from cover end of pump (Adapter end for
thru-driveunits, model code 7 = T)

0 None (non thru-drive)SAE A

A In-line with mounting Bange (frame sizes
25 & 45)

B 90° to mounting Bange
(frame sizes 25 & 45)

C 45° CCW to mounting flange
(frame size 35)

D 45° CW to mounting flange
(frame size 35)SAE B

E In-line with mounting Bange
(frame sizes 25, 35 & 45)

F 90° to mounting Bange
(frame sizes 25 & 45)

G 45° CCW to mounting flange
(frame size 35)

H 45° CW to mounting flange
(frame size 35) SAE C

J In-line with mounting Bange
(frame sizes 35 & 45)

K 90° to mounting flange (frame size 35)

L 45° CCW to mounting flange
(frame size 45)

M 45° CW to mounting flange (frame size 45)

Foradditional informationplease refer VMQcatalog #V-PUVN-TM001-E5
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VMQ Vane Pump
Model code - single and thru-drive pumps continued

VMQ1

21 3 4 5 6

**

13 14

**

15 16

**

23 24

00

27 28

32

7

*

11

*

12

*

17

*

20

*

21

*

22

*

25

*

26

0

18

*

19

****

98 10

13 14 Input shaft type*

01 SAE J744 keyed

Frame size 25: 25,40 (1.000)

Frame size 35: 31,75 (1.250)

Frame size 45: 38,10 (1.500)

02 SAE J744 splined

Frame size 25: B-B

Frame size 35: C

Frame size 45: C-C

03 ISO 3019/2 keyed

Frame size 25: 25,00 (0.984)

Frame size 35: 32,00 (1.260)

Frame size 45: 40,00 (1.575)

05 SAE J744 keyed

Frame size 25: 31,75 (1.250)

Frame size 35: 38,10 (1.500)

Frame size 45: 44,45 (1.750)

06 SAE J744 splined

Frame size 25: C

Frame size 35: C-C

Frame size 45: D

07 ISO 3019/2 keyed

Frame size 25: 32,00 (1.260)

Frame size 35: 40,00 (1.575)

09 SAE J744 splined

Frame size 25: B

Frame size 45: C

(Not available on thru-drive units)

15 16 Output shaft coupling

Thru-drive units, model code 7 = T

00 None (non thru-drive)

16 SAE J744 16-4 A-spline shaft

22 SAE J744 22-4 B-spline shaft

25 SAE J744 25-4 B-B-spline shaft

32 SAE J744 32-4 C-spline shaft
(frame sizes 35 & 45 only)

17 Inlet port type

A SAE J518 4-bolt split flange

B ISO 6162 4-bolt split flange

18 Outlet port type

A SAE J518 4-bolt flange

B ISO 6162 4-bolt flange

19 Outlet port type

Viewed from cover end of pump (Adapter end for
thru-drive units)

A Opposite inlet port

B 90° CCW to inlet port

C In-line with inlet port

D 90° CW to inlet port

20 Shaft seal

A Single, primary

B Double, secondary (spring side out)
Recommended for wet mount applications

21 Seal type

N Buna N

V Viton

W Buna N with Viton shaft seal(s)

22 Shaft rotation

Viewed from shaft end of pump

L Left hand (CCW)

R Right hand (CW)

23 24 Special features

00 None

25 Paint

0 None

A Blue

26 Customer identification

0 None

27 28 Design code

32 32 design

Installation dimensions remain unchanged
for design numbers 30 to 39 inclusive.

Foradditional informationplease refer VMQcatalog #V-PUVN-TM001-E5
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VMQ Vane Pump
Model code - double pumps

VMQ2

21 3 4 5 6

**

7 8

**

18 19

**

20 21

00

30 31

00

34 35

0 32

9

S

16

*

22

* * * *

23 24 25 27

* *

26 28

* *

29 32

*

17

0

33

***

10 11 12

***

13 14 15

1 2 3 4 Series designation

VMQ2 Vane pump double series

5 6 Frame size (front section)

25 10-90 cm3/r (0.62-5.49 in3/r)

35 90-158 cm3/r (5.49-9.64 in3/r)

45 140-240 cm3/r (8.54-14.65 in3/r)

7 8 Frame size (rear section)

25 10-90 cm3/r (0.62-5.49 in3/r)

35 90-158 cm3/r (5.49-9.64 in3/r)

9 Pump type

S Standard

10 11 12 Displacement (front section)

Frame size 25

010 10 cm3/r (0.62 in3/r)

016 16 cm3/r (0.98 in3/r)

020 20 cm3/r (1.23 in3/r)

025 25 cm3/r (1.58 in3/r)

032 32 cm3/r (1.96 in3/r)

040 40 cm3/r (2.44 in3/r)

045 45 cm3/r (2.75 in3/r)

050 50 cm3/r (3.05 in3/r)

063 63 cm3/r (3.84 in3/r)

071 71 cm3/r (4.33 in3/r)

080 80 cm3/r (4.88 in3/r)

090 90 cm3/r (5.49 in3/r)

Frame size 35

090 90 cm3/r (5.49 in3/r)

100 100 cm3/r (6.10 in3/r)

112 112 cm3/r (6.83 in3/r)

125 125 cm3/r (7.63 in3/r)

135 135 cm3/r (8.24 in3/r)

140 140 cm3/r (8.54 in3/r)

158 158 cm3/r (9.64 in3/r)

Frame size 45

140 140 cm3/r (8.54 in3/r)

160 160 cm3/r (9.76 in3/r)

180 180 cm3/r (10.98 in3/r)

195 195 cm3/r (11.89 in3/r)

215 215 cm3/r (13.12 in3/r)

240 240 cm3/r (14.65 in3/r)

13 14 15 Displacement (rear section)

Frame size 25

010 10 cm3/r (0.62 in3/r)

016 16 cm3/r (0.98 in3/r)

020 20 cm3/r (1.23 in3/r)

025 25 cm3/r (1.58 in3/r)

032 32 cm3/r (1.96 in3/r)

040 40 cm3/r (2.44 in3/r)

045 45 cm3/r (2.75 in3/r)

050 50 cm3/r (3.05 in3/r)

063 63 cm3/r (3.84 in3/r)

071 71 cm3/r (4.33 in3/r)

080 80 cm3/r (4.88 in3/r)

090 90 cm3/r (5.49 in3/r)

Frame size 35

090 90 cm3/r (5.49 in3/r)

100 100 cm3/r (6.10 in3/r)

112 112 cm3/r (6.83 in3/r)

125 125 cm3/r (7.63 in3/r)

135 135 cm3/r (8.24 in3/r)

140 140 cm3/r (8.54 in3/r)

158 158 cm3/r (9.64 in3/r)

16 Front flange mounting style

A (Frame size 25 only)

SAE B 2-bolt

101,60 (4.000) x 9,4 (0.37) pilot

14,4 (0.57) slots on 146,0 (5.75) bolt circle

B (All frame sizes)

SAE C 2-bolt

127,00 (5.000) x 12,4 (0.49) pilot

17,6 (0.69) slots on 181,0 (7.13) bolt circle

C (Frame size 25 only)

ISO 3019/2 100A2HW 2-bolt

100,00 (3.937) x 9,2 (0.36) pilot

14,1 (0.56) slots on 140,0 (5.51) bolt circle

D (Frame sizes 35 & 45 only)

ISO 3019/2 125A2HW 2-bolt

125,00 (4.921) x 9,2 (0.36) pilot

18,1 (0.71) slots on 180,0 (7.09) bolt circle

17 Adapter Iange

0 None (standard double pump)

Foradditional informationplease refer VMQcatalog #V-PUVN-TM001-E5
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VMQ Vane Pump
Model code - double pumps continued

VMQ2

21 3 4 5 6

**

7 8

**

18 19

**

20 21

00

30 31

00

34 35

0 32

9

S

16

*

22

* * * *

23 24 25 27

* *

26 28

* *

29 32

*

17

0

33

***

10 11 12

***

13 14 15

18 19 Input shaft type*

01 SAE J744 keyed

Frame size 25: 25,40 (1.000)

Frame size 35: 31,75 (1.250)

Frame size 45: 38,10 (1.500)

02 SAE J744 splined

Frame size 25: B-B

Frame size 35: C

Frame size 45: C-C

03 ISO 3019/2 keyed

Frame size 25: 25,00 (0.984)

Frame size 35: 32,00 (1.260)

Frame size 45: 40,00 (1.575)

05 SAE J744 keyed

Frame size 25: 31,75 (1.250)

Frame size 35: 38,10 (1.500)

Frame size 45: 44,45 (1.750)

06 SAE J744 Splined

Frame size 25: C

Frame size 35: C-C

Frame size 45: D

07 ISO 3019/2 Keyed

Frame size 25: 32,00 (1.260)

Frame size 35: 40,00 (1.575)

09 SAE J744 Spline

Frame size 25:B

Frame size 45°C

20 21 Output shaft coupling

00 None (standard double pump)

22 Inlet port type

A SAE J518 4-split flange

B ISO 6162 4-bolt flange

23 Front outlet port type

A SAE J518 4-bolt flange

B ISO 6162 4-bolt flange

24 Rear outlet port type

A SAE J518 4-bolt flange

B ISO 6162 4-bolt flange

25 Front outlet port position

Viewed from w end of pump

A Opposite inlet port

B 90° CCW to inlet port

C In-line with front inlet port

D 90° CW to inlet port

26 Rear outlet port position

Viewed from cover end of pump

352525 units

A 135° CCW to inlet port

B 45° CCW to inlet port

C 45° CW to inlet port

D 135° CW to inlet port

453525 units

E Opposite inlet port

F 90° CCW to inlet port

G In-line with inlet port

H 90° CW to inlet port

27 Shaft seal

A Single, primary

B Double, secondary (spring side out)
recommended for wet mount applications

28 Shaft seal

N Buna N

V Viton

W Buna N with Viton shaft seal(s)

29 Shaft rotation

Viewed from shaft end of pump

L Left hand (CCW)

R Right hand (CW)

30 31 Special features

00 None

32 Paint

O None

A Blue

33 Customer identification

O None

34 35 Design code

32 design

Installation dimensions remain unchanged for
design numbers 30 to 39 inclusive.

Foradditional informationplease refer VMQcatalog #V-PUVN-TM001-E5
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VMQ Vane Pump
Model code - triple pumps

VMQ3

21 3 4 5 6

**

7 8

**

21 22

**

30 31

00

9 10 11

25

34 35

32

20

*

23

* * *

24 25 27

* *

26 28

* *

29 32

* 0

33

***

12 13

***

14 15 16

***

17 18 19

1 2 3 4 Series designation

VMQ3 Vane pump triple series

5 6 Frame size (front section)

35 90-158 cm3/r (5.49-9.64 in3/r)

(Compatible with 25 middle section frame
size below)

45 140-240 cm3/r (8.54-14.65 in3/r)

(Compatible with 35 middle section frame
size below)

7 8 Frame size (middle section)

25 10-90 cm3/r (0.62-5.49 in3/r)

35 90-158 cm3/r (5.49-9.64 in3/r)

9 10 Frame size (rear section)

25 10-90 cm3/r (0.62-5.49 in3/r)

11 12 13 Displacement (front section)

Frame size 35

090 90 cm3/r (5.49 in3/r)

100 100 cm3/r (6.10 in3/r)

112 112 cm3/r (6.83 in3/r)

125 125 cm3/r (7.63 in3/r)

135 135 cm3/r (8.24 in3/r)

140 140 cm3/r (8.54 in3/r)

158 158 cm3/r (9.64 in3/r)

Frame size 45

140 140 cm3/r (8.54 in3/r)

160 160 cm3/r (9.76 in3/r)

180 180 cm3/r (10.98 in3/r)

195 195 cm3/r (11.89 in3/r)

215 215 cm3/r (13.12 in3/r)

240 240 cm3/r (14.65 in3/r)

14 15 16 Displacement (middle section)

Frame size 25

010 10 cm3/r (0.62 in3/r)

016 16 cm3/r (0.98 in3/r)

020 20 cm3/r (1.23 in3/r)

025 25 cm3/r (1.58 in3/r)

032 32 cm3/r (1.96 in3/r)

040 40 cm3/r (2.44 in3/r)

045 45 cm3/r (2.75 in3/r)

050 50 cm3/r (3.05 in3/r)

063 63 cm3/r (3.84 in3/r)

071 71 cm3/r (4.33 in3/r)

080 80 cm3/r (4.88 in3/r)

090 90 cm3/r (5.49 in3/r)

Frame size 35

090 90 cm3/r (5.49 in3/r)

100 100 cm3/r (6.10 in3/r)

112 112 cm3/r (6.83 in3/r)

125 125 cm3/r (7.63 in3/r)

135 135 cm3/r (8.24 in3/r)

140 140 cm3/r (8.54 in3/r)

158 158 cm3/r (9.64 in3/r)

17 18 19 Displacement (rear section)

Frame size 25

010 10 cm3/r (0.62 in3/r)

016 16 cm3/r (0.98 in3/r)

020 20 cm3/r (1.23 in3/r)

025 25 cm3/r (1.58 in3/r)

032 32 cm3/r (1.96 in3/r)

040 40 cm3/r (2.44 in3/r)

045 45 cm3/r (2.75 in3/r)

050 50 cm3/r (3.05 in3/r)

063 63 cm3/r (3.84 in3/r)

071 71 cm3/r (4.33 in3/r)

080 80 cm3/r (4.88 in3/r)

090 90 cm3/r (5.49 in3/r)

20 Front flange mounting style

A SAE C 2-bolt

SAE J744 127-2

127,00 (5.000) x 12,4 (0.49) pilot

17,6 (0.69) slots on 181,0 (7.13) bolt circle

B ISO 3019/2 125A2HW 2-bolt

125,00 (4.921) x 9,2 (0.36) pilot

18,1 (0.71) slots on 180,0 (7.09) bolt circle

21 22 Input shaft type*

01 SAE J744 keyed

Frame size 35: 31,75 (1.250)

Frame size 45: 38,10 (1.500)

02 SAE J744 splined

Frame size 35: C

Frame size 45: C-C

03 ISO 3019/2 keyed

Frame size 35: 32,00 (1.260)

Frame size 45: 40,00 (1.575)

Foradditional informationplease refer VMQcatalog #V-PUVN-TM001-E5
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VMQ Vane Pump
Model code - triple pumps continued

VMQ3

21 3 4 5 6

**

7 8

**

21 22

**

30 31

00

9 10 11

25

34 35

32

20

*

23

* * *

24 25 27

* *

26 28

* *

29 32

* 0

33

***

12 13

***

14 15 16

***

17 18 19

05 SAE J744 keyed

Frame size 35: 38,10 (1.500)

Frame size 45: 44,45 (1.750)

06 SAE J744 splined

Frame size 35: C-C

Frame size 45: D

07 ISO 3019/2 keyed

Frame size 35: 40,00 (1.575)

23 Port type

A Inlet: SAE J518 4-bolt flange

Front outlet: SAE J518 4-bolt flange

Middle outlet: SAE J518 4-bolt flange

Rear outlet: SAE J518 4-bolt flange

B Inlet: ISO 6162 4-bolt flange

Front outlet: ISO 6162 4-bolt flange

Middle outlet: ISO 6162 4-bolt flange

Rear outlet: ISO 6162 4-bolt flange

24 Front outlet port position

Viewed from cover end of pump

A Opposite inlet port

B 90° CCW to inlet port

C In-line with inlet port

D 90° CW to inlet port

25 Middle outlet port position

Viewed from cover end of pump

A Opposite inlet port

B 90° CCW to inlet port

C In-line with inlet port

D 90° CW to inlet port

26 Rear outlet port position

Viewed from cover end of pump

352525 units

A 135° CCW to inlet port

B 45° CCW to inlet port

C 45° CW to inlet port

D 135° CW to inlet port

453525 units

E Opposite inlet port

F 90° CCW to inlet port

G In-line with inlet port

H 90° CW to inlet port

27 Shaft seal

A Single, primary

B Double, secondary (spring side out)

Recommended for wet mount applications

28 Seal type

N Buna N

V Viton

W Buna N with Viton shaft seal(s)

29 Shaft rotation

Viewed from shaft end of pump

L Left hand (CCW)

R Right hand (CW)

30 31 Special features

00 None

32 Paint

0 None

A Blue

33 Customer identification

0 None

34 35 Design code

32 32 design

Installation dimensions remain unchanged
for design numbers 31 to 39 inclusive.

Foradditional informationplease refer VMQcatalog #V-PUVN-TM001-E5
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VMQ Vane Pump
Performance data

Disp lacement Max speed Min speed Nomina l Iner t ia

Pump fami l y (cc/rev) ( rpm) (rpm) pressure (bar ) ( kg*cm 2 )

25 VMQ 10 3000 200 290 7.5

25 VMQ 16 3000 200 290 7.5

25 VMQ 20 3000 200 290 7.5

25 VMQ 25 3000 200 290 7.5

25 VMQ 32 3000 200 290 7.5

25 VMQ 40 2600 200 290 10.3

25 VMQ 45 2600 200 290 10.3

25 VMQ 50 2600 200 290 10.3

25 VMQ 63 2600 200 290 10.3

25 VMQ 71 2600 200 290 10.3

25 VMQ 80 2600 200 290 10.3

25 VMQ 90 2200 200 260 10.3

35 VMQ 90 2400 200 260 24.9

35 VMQ 100 2400 200 260 24.9

35 VMQ 112 2400 200 260 24.9

35 VMQ 125 2400 200 260 24.9

35 VMQ 135 2200 200 260 24.9

35 VMQ 140 2200 200 220 24.9

35 VMQ 158 2200 200 220 24.9

45 VMQ 140 2200 200 260 24.9

45 VMQ 160 2200 200 260 24.9

45 VMQ 180 2200 200 260 24.9

45 VMQ 195 2200 200 260 24.9

45 VMQ 215 2200 200 220 24.9

45 VMQ 240 2200 200 70 24.9
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VMQ Vane Pump
Performance data
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40 cc

45 cc
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Mineral oil SAE 10W, oil temperature49ºC(120ºF), 1barabsolute inlet pressure.

Mineral oil SAE 10W, oil temperature49ºC(120ºF), 1barabsolute inlet pressure.
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VMQ Vane Pump
Performance data
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45VMQ - Pressure vs. Speed

140 cc

160 cc

195 cc
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240 cc

Mineral oil SAE 10W, oil temperature49ºC(120ºF), 1barabsolute inlet pressure.

Mineral oil SAE 10W, oil temperature49ºC(120ºF), 1barabsolute inlet pressure.
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V Series Vane Pump
Model code - single pump

10

22

3

- **V M

1

(F3)

2 4

**

6

A (M)

5 9

* *

7

(F)

8

- -

12

***

11

*

1 F3 - Viton Seals

Omit if not required

2 Series designation

20V 7 to 45 cm3/r (0.43 to 2.78 in3/r)

25V 33 to 67 cm3/r (2.0 to 4.1 in3/r)

35V 81 to 121 cm3/r (4.9 to 7.4 in3/r)

45V 138 to 193 cm3/r (8.4 to 11.6 in3/r)

3 Pilot designation

Omit - Standard pilot

S SAE per ISO 3019/1 (SAE J744) (N/A on 20V pump)

M Metric per ISO 3019/2 100A2HW codes
(N/A on 20V pump)

4 Geometric displacement

Rated capacity (USgpm) at 1200 rpm, 6,9 bar (100 psi)

Frame Code

size (USgpm) cm 3/ r in 3/ r

20V 2 7 0.43

5 18 1.10

8 27 1.67

9 30 1.85

11 36 2.22

12 40 2.47

14 45 2.78

25V 10 33 2.01

12 39 2.47

14 45 2.78

17 55 3.39

21 67 4.13

35V 25 81 4.94

30 97 5.91

35 112 6.83

38 121 7.37

45V 42 138 8.41

45 147 8.95

50 162 9.85

60 193 11.75

5 Port connections

A SAE 4-bolt flange

6 Port connection modifier

Omit Inch thread port connection (4-bolt Bange)

M Metric port connection (4-bolt Bange - N/A on 20V)

7 Mounting

Omit Flange mounting

F Foot mounting

8 Shafts

Std. Pilot Shafts

S t r HD S t r .

Mode l key key Sp l ine

20V 1 N/A 151

25V thru45V 1 86 11

“S” SAE Pilot& “M” Metric ISO PilotShafts

S t r HD S t r . Me t r i c S t r.

Mode l key key key Sp l ine

25VS - 45VS 202 203 N/A 297

25VM- 45VM N/A N/A 292N N/A

9 Outlet postions

(Viewed from cover end of pump)

A Opposite inlet port

B 90° CCW from inlet

C Inline with inlet

D 90° CW from inlet

10 Design

11 Rotation

(Viewed form shaft end of pump)

L Left hand for counterclockwise

R Right hand for clockwise

Note: Foroptionsother thanlisted in themodelcode, i.e. shafts, ports,
displacements andmountings,contactyourDanfoss representative.

Foradditional informationplease refer Vseries catalog#560
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V Series Vane Pump
Model code - double pump

1 F3 - viton seals

Omit if not required

2 Series designation

Displacements cm3/r (in3/r)

Model Shaft End Cover End

2520V (2.0 - 4.1) 33 - 67

(0.45 - 2.8) 7 - 45

2525V (2.0 - 4.1) 33 - 67

(0.45 - 2.8) 33 - 67

3520V (2.0 - 4.1) 81 - 121

(2.0 - 4.1) 7 - 45

3525V (4.9 - 7.4) 81 - 121

(0.45 - 2.2) 33 - 67

4520V (4.9 - 7.4) 138 - 193

(2.0 - 4.1) 7 - 45

4525V (8.4 - 11.8) 138 - 193

(0.45 - 2.2) 33 - 67

4535V (8.4 - 11.8) 138 - 193

(2.0 - 4.1) 81 - 121

(8.4 - 11.8) (4.9 - 7.4)

3 Pilot designation

Omit Standard pilot

S SAE per ISO 3019/1 (SAE J744) (N/A on 2525V)

M Metric per ISO 3019/2 100A2HW (N/A on 2525V)

4 Geometric displacement - shaft end pump

Rated capacity (USgpm) at 1200 rpm, 6,9 bar (100 psi)

Frame Code

size (USgpm) cm 3/ r in 3/ r

25**V 10 33 2.0

12 40 2.5

14 45 2.8

17 55 3.4

21 67 4.1

35**V 25 81 4.9

30 97 5.9

35 112 6.8

38 121 7.4

45**V 42 138 8.4

45 147 9.0

50 162 9.9

60 193 11.8

4

**

10

* **

7

(M) **

65

A

8

(F)

9

-

11

22 -

13

***

12

*

3

M

1

(F3) - ****V

2

5 Port connections

A SAE 4-bolt flange

6 Port connection modifier

Omit Inch thread port connection (4-bolt Bange)

M Metric port connection (4-bolt Bange)

7 Geometric displacement - cover end pump

Rated capacity (USgpm) at 1200 rpm, 6,9 bar (100 psi)

Frame Code

size (USgpm) cm 3/ r in 3/ r

**20V 2 7 0.43

5 18 1.1

8 27 1.7

9 30 1.9

11 36 2.2

12 40 2.5

14 45 2.8

**25V 10 33 2.0

12 40 2.5

14 45 2.8

17 55 3.4

21 67 4.1

4535V 25 81 4.9

30 97 5.9

35 112 6.8

38 121 7.4

8 Mounting

Omit Flange mounting

F Foot mounting

9 Shaft

Std. Pilot Shafts

S t r HD S t r .

Mode l key key Sp l ine

25**V - 45**V 1 N/A 151

“S” SAE Pilot& “M” Metric ISO PilotShafts

S t r HD S t r. Me t r i c S t r.

Mode l key key key Sp l ine

25**VS - 45**VS 202 203 N/A 297

25**VM - 45**VM N/A N/A 292N N/A

Foradditional informationplease refer Vseries catalog#560
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V Series Vane Pump
Model code - double pump continued

4

**

10

* **

7

(M) **

65

A

8

(F)

9

-

11

22 -

13

***

12

*

3

M

1

(F3) - ****V

2

10 Port orientation

(Viewed from cover end of pump)

All series except 2525V & 4535V with No. 1 outlet
opposite inlet:

AA No. 2 outlet 135 CCW from inlet

AB No. 2 outlet 45 CCW from inlet

AC No. 2 outlet 45 CW from inlet

AD No. 2 outlet 135 CW from inlet

W ith No.1 outlet 90 CCW from inlet:

BA No. 2 outlet 135 CCW from inlet

BB No. 2 outlet 45 CCW from inlet

BC No. 2 outlet 45 CW from inlet

BD No. 2 outlet 135 CW from inlet

W ith No.1 outlet inline with inlet:

CA No. 2 outlet 135 CCW from inlet

CB No. 2 outlet 45 CCW from inlet

CC No. 2 outlet 45 CW from inlet

CD No. 2 outlet 135 CW from inlet

W ith No.1 outlet 90 CW from inlet:

DA No. 2 outlet 135 CCW from inlet

DB No. 2 outlet 45 CCW from inlet

DC No. 2 outlet 45 CW from inlet

DD No. 2 outlet 135 CW from inlet

Series 2525V & 4535V

W ith No.1 outlet opposite inlet:

AA No. 2 outlet opposite inlet

AB No. 2 outlet 90 CCW from inlet

AC No. 2 outlet inline with inlet

AD No. 2 outlet 90 CW from inlet

W ith No.1 outlet 90 CCW from inlet:

BA No. 2 outlet opposite inlet

BB No. 2 outlet 90 CCW from inlet

BC No. 2 outlet inline with inlet

BD No. 2 outlet 90 CW from inlet

W ith No.1 outlet inline with inlet:

CA No. 2 outlet opposite inlet

CB No. 2 outlet 90 CCW from inlet

CC No. 2 outlet inline inlet

CD No. 2 outlet 90 CW from inlet

W ith No.1 outlet 90 CW from inlet:

DA No. 2 outlet opposite inlet

DB No. 2 outlet 90 CCW from inlet

DC No. 2 outlet inline with inlet

DD No. 2 outlet 90 CW from inlet

11 Design

12 Rotation

(Viewed form shaft end of pump)

L Left hand for counter clockwise

R Right hand for clockwise

Note: Foroptionsother thanlisted in themodelcode, i.e. shafts, ports,
displacements andmountings,contactyourDanfoss representative.

Foradditional informationplease refer Vseries catalog#560
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V Series Vane Pump
Model code - thru-drive pump

1 F3 - viton seals

Omit if not required

2 Series designation

25VT 33 to 67 cm3/r (2.0 to 4.1 in3/r)

35VT 81 to 121 cm3/r (4.9 to 7.4 in3/r)

45VT 138 to 193 cm3/r (8.4 to 11.8 in3/r)

3 Rear pump mounting

SAE (ISO 3019/1) 2-bolt

A SAE “A”

B SAE “B”

C SAE “C” (35VT & 45VT only)

BP SAE “B” to mount PVE12/19/21 piston pump

4 Pilot designation

M Metric per ISO 3019/2 100A2HW

S Standard pilotper ISO 3019/1 (SAE J744)

5 Geometric displacement

Rated capacity (USgpm) at 1200 rpm, 6,9 bar (100 psi)

Frame Code

size (USgpm) cm 3/ r in 3/ r

25VT 10 33 2.01

12 40 2.47

14 45 2.78

17 55 3.39

21 67 4.13

35VT 25 81 4.94

30 97 5.91

35 112 6.83

38 121 7.37

45VT 42 138 8.41

45 147 8.95

50 162 9.85

60 193 11.75

6 Port connections

A SAE 4-bolt flange

7 Port connection modifier

Omit Inch thread port connection (4-bolt Bange)

M Metric port connection (4-bolt Bange - N/A on 20V)

8 Thru-drive coupling

2 Coupling with pump (included)

Pump ser ie s Ta i l sha f t pump Requi rements

**VTA SAE “A” sizew/30&#2; involutespline, 9T16/32D.P

**VTB SAE “B” size w/30&#2; involutespline, 13T16/32D.P

**VTC SAE “C” size w/30&#2; involutespline, 14T12/24D.P

9 Shaft

S A E S t r . I SO S t r . S A E HD S t r .

Mode l key key sp l ine key

225VT 202 292N 297 203

35VT N/A 292N 297 203

45VT N/A 292N 297 203

10 Outlet postions

(Viewed from cover end of pump)

A Opposite inlet port

B 90° CCW from inlet

C Inline with inlet

D 90° CW from inlet

11 Thru-drive adapter orientation

(Viewed form shaft end of pump)

SAE - A Adaptor

A Rotate 45° CW with respect to pump mounting flange

B Rotate 45° CCW with respect to pump mounting
Bange

SAE - B, BP or C adaptor

A Inline with pump mounting Bange

B Rotate 90 with respect to pump mounting flange

12 Design

13 Rotation

(Viewed form shaft end of pump)

L Left hand for counterclockwise

R Right hand for clockwise

Note: Foroptionsother thanlisted in themodelcode, i.e. shafts, ports,
displacements andmountings,contactyourDanfoss representative.

4

S

12

22

11

*

13

*

5

** A

5 7

(M)

8

2-

9

* *

103

*

1

(F3) - **VT

2

Foradditional informationplease refer Vseries catalog#560
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V Series Vane Pump
Performance data

Disp lacement Max speed Min speed Nomina l Iner t ia

Pump fami l y (cc/rev) ( rpm) (rpm) pressure (bar ) ( kg*cm 2 )

20 V 7 1800 500 140 2.0

20 V 18 1800 200 210 2.0

20 V 27 1800 200 210 2.0

20 V 30 1800 200 210 2.0

20 V 36 1800 200 210 2.7

20 V 40 1800 200 160 2.7

20 V 45 1800 200 140 2.7

25 V 33 1800 200 170 6.8

25 V 40 1800 200 170 6.8

25 V 45 1800 200 170 6.8

25 V 55 1800 200 170 6.8

25 V 67 1800 200 170 6.8

35 V 81 1800 200 170 14.0

35 V 97 1800 200 170 14.0

35 V 112 1800 200 170 14.0

35 V 121 1800 200 170 14.0

45 V 138 1800 200 170 30.7

45 V 147 1800 200 170 30.7

45 V 162 1800 200 170 30.7

45 V 193 1800 200 170 30.7
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V Series Vane Pump
Performance data
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Mineral oil SAE 10W, oil temperature49ºC(120ºF), 1barabsolute inlet pressure.

Mineral oil SAE 10W, oil temperature49ºC(120ºF), 1barabsolute inlet pressure.
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V Series Vane Pump
Performance data
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Mineral oil SAE 10W, oil temperature49ºC(120ºF), 1barabsolute inlet pressure.

Mineral oil SAE 10W, oil temperature49ºC(120ºF), 1barabsolute inlet pressure.
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V10 & V20 Vane Pump
Model code - single pump

1 Special seals

Omit if not required.

2 Vane pump

3 Series

10 or 20

4 Mounting

1 2-bolt flange, 3.25” pilot (standard)

6 2-bolt flange, 4.00” pilot (optional)

5 Inlet port connections

P 1” NPT thread (V10 only)

1 1/4” NPT thread (V20 only)

S 1.3125-12 straight thread (V10 only)

1.625-12 straight thread (V20 only)

6 Ring size

(Delivery at 1200 r/min and 100 psi)

V10 series

1 1 USgpm

2 2 USgpm

3 3 USgpm

4 4 USgpm

5 5 USgpm

6 6 USgpm

7 7 USgpm

V20 series

6 6 USgpm

7 7 USgpm

8 8 USgpm

9 9 USgpm

11 11 USgpm

12 12 USgpm

13 13 USgpm

7 Outlet port connections

P 1/2” NPT thd. (V10 only)

R 1.1875–12 St. thd. (V20 only)

S .750–16 St. thd. (V10 only)

1.0625–12 St. thd. (V20 only)

8 Shafts

1 Straight keyed

11 Splined

38 11Tooth – 3/4” OD

62 Splined (V20 only)

9 Position of outlet port

(Viewed from cover end of pump)

A Opposite inlet port

B 90 CCW from inlet

C In line with inlet

D 90 CW from inlet

10 Design

11 V20 series

20 V10 series

Subject to change

11 Shaft rotation

(Viewed form shaft end of pump)

L Left hand (counterclockwise)

Omit for right hand

5

P 5

6 9
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11
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1-

Foradditional informationplease refer V10& V20catalog #698
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V10 & V20 Vane Pump
Model code - double pump

1 Special seals

Omit if not required.

2 Vane pump

3 Series

2010 or 2020

4 Mounting

1 2-bolt flange, 4.00” pilot (standard)

6 2-bolt Bange, 3.25” pilot (optional)

5 Inlet port connections

F 4-bolt Bange 1.50 dia. (V2010)

2.00 dia. (V2020)

6 Shaft-end pump ring size

(Delivery at 1200 rpm & 100 psi)

6 6 USgpm

8 8 USgpm

9 9 USgpm

11 11 USgpm

12 12 USgpm

13 13 USgpm

7 No. 1 outlet port (shaft end)

S 1.062-12 UN-2B thd.

8 Cover-end pump ring size

(Delivery at 1200 r/inm and 100 psi)

V2010

1 1 USgpm

2 2 USgpm

3 3 USgpm

4 4 USgpm

5 5 USgpm

6 6 USgpm

7 7 USgpm

V2020

6 6 USgpm

7 7 USgpm

8 8 USgpm

9 9 USgpm

11 11 USgpm

9 No. 2 outlet port (cover end)

S .750-16 St. Thd. (V2010)

1.062–12 St. Thd. (V2020)

10 Shafts

1 Straight keyed

11 Splined

11 Position of outlet

(Viewed from cover end of pump)

V2010

W ith no. 1 outlet opposite inlet

AA No. 2 outlet 135° CCW from inlet

AB No. 2 outlet 45° CCW from inlet

AC No. 2 outlet 45° CW from inlet

AD No. 2 outlet 135° CW from inlet

W ith no. 1 outlet 90° CCW from inlet

BA No. 2 outlet 135 CCW from inlet

BB No. 2 outlet 45 CCW from inlet

BC No. 2 outlet 45 CW from inlet

BD No. 2 outlet 135 CW from inlet

W ith no. 1 outlet in line with inlet

CA No. 2 outlet 135° CCW from inlet

CB No. 2 outlet 45° CCW from inlet

CC No. 2 outlet 45° CW from inlet

CD No. 2 outlet 135° CW from inlet

W ith no. 1 outlet 90° CW from inlet

DA No. 2 outlet 135° CCW from inlet

DB No. 2 outlet 45° CCW from inlet

DC No. 2 outlet 45° CW from inlet

DD No. 2 outlet 135° CW from inlet

V2020

W ith no. 1 outlet opposite inlet

AA No. 2 outlet opposite inlet

AB No. 2 outlet 90° CCW from inlet

AC No. 2 outlet in line with inlet

AD No. 2 outlet 90° CW from inlet

W ith no. 1 outlet 90° CCW from inlet

BA No. 2 outlet opposite inlet

BB No. 2 outlet 90° CCW from inlet

BC No. 2 outlet in line with inlet

BD No. 2 outlet 90° CW from inlet

W ith no. 1 outlet inline with inlet

CA No. 2 outlet opposite inlet

CB No. 2 outlet 90° CCW from inlet

CC No. 2 outlet in line with inlet

CD No. 2 outlet 90° CW from inlet
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Foradditional informationplease refer V10& V20catalog #698
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V10 & V20 Vane Pump
Model code - double pump continued

2

V

1

(F3) -

13

L

5

F

7

S 3

86

13

11

CC

12

12

9

S

10

1-

4

1-2010

3

- -

W ith no. 1 outlet 90° CW from inlet

DA No. 2 outlet opposite inlet

DB No. 2 outlet 90° CCW from inlet

DC No. 2 outlet in line with inlet

DD No. 2 outlet 90° CW from inlet

12 Design

12 V2010 series

30 V2020 series

Subject to change

13 Shaft rotation

(Viewed from shaft end of pump)

L Left hand for counterclockwise

Omit for right hand

Foradditional informationplease refer V10& V20catalog #698
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V10 & V20 Vane Pump
Performance data
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Disp lacement Max speed Min speed Nomina l Iner t ia

Pump fami l y (cc/rev) ( rpm) (rpm) pressure (bar ) ( kg*cm 2 )

V10 3.3 4800 600 172 0.41

V10 6.6 4500 300 172 0.41

V10 9.8 4000 200 172 0.41

V10 13.1 3400 200 172 0.54

V10 16.4 3200 200 172 0.54

V10 19.5 3000 200 172 0.65

V10 22.8 2800 200 172 0.65

V20 19.5 3400 200 152 1.33

V20 22.8 3000 200 138 1.82

V20 26.5 2800 200 172 1.82

V20 29.7 2800 200 172 1.82

V20 36.4 2500 200 172 2.21

V20 39 2400 200 152 2.49

V20 42.4 2400 200 152 2.49

Mineral oil SAE 10W, oil temperature49ºC(120ºF), 1barabsolute inlet pressure.

Mineral oil SAE 10W, oil temperature49ºC(120ºF), 1barabsolute inlet pressure.
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Integrated Motor Pump
Introduction

The Danfoss integrated motor pump is a unique
combination of a conventional AC induction
motor cooled with system hydraulic oil and a
Danfoss hydraulic pump, either 8xed vane pump or
variable piston type, housed in a special sound
reduction enclosure.

This combination provides an exceptionally quiet
and small pumping package for any industrial
application requiring up to 125 horsepower
(92 kilowatts) of continuous hydraulic power.

The package comes completely assembled,
tested, and ready for installation. Circulating the
hydraulic oil through the motor, bathing both
the rotor and stator, makes it possible to obtain
twice the normal continuous output power from
the motor windings. Physical size reductions
of 35% to 50% compared with conventional
pumping packages are possible as a result.
Normal operation of the motor is not aYected
by circulating oil through it, nor is the system’s
hydraulic oil damaged.

Heat generated within the electric motor is
carried away by the hydraulic Buid and dissipated
by the hydraulic cooling system. A motor fan is
not needed, which makes it practical to cover
the entire assembly (motor and pump) with a
compact, polyethylene sound reduction enclosure.
This reduces the sound from the pump as well
as the motor, resulting in a noise level reduction
that is unsurpassed in the industry. A complete
line of standard Danfoss pumps can be 8tted to the
integrated motor pump including single 8xed vane
pumps, single variable piston pumps, double vane
pumps, double piston pumps or mixed vane and
piston combinations.

Features & benefits

• Smaller package size because of oil cooled
electric motor

• Heat generated by the electric motor is carried
away by the hydraulic Buid

• 70% reduction in sound compared to
conventional power unit systems (approximately
10 dBA)

• All external leakage points for both oil leaking
out and air leaking in are sealed by static o-rings

• External leakage from dynamic shaft seals has
been eliminated.

• The specially designed coupling connecting the
pump and motor drive shafts is oil lubricated
and factory installed by Danfoss. This eliminates
labor to align and install the coupling

• Only normal filtrationpractices are required

• Meets the requirements of International
Standard IEC 34-5 (1991-01) for IP57 degrees
of protection when installed using a sealed
electrical conduit

• The electric motor stator components have UL
recognition

• Motor bearings are continuously lubricated by
hydraulic Buid

• System sound is significantly reduced by
eliminating the fan and enclosing the motor
and pump

Supporting literature

The following literature items can be found online
at www.danfoss.com or ordered through your local
Danfoss Distributor.

• PVQ piston pumps
V-PP-MC-0002-E

• PVM series piston pumps
#V-PUPI-TM007-E1

• V series vane pumps
#560

• V10 & V20 series vane pumps
#698

• VMQ series vane pumps
#V-PUVN-TM001-E5

Foradditonaldetails refer PF(V)Wcatalog#V-PUPI-TM003-E
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Integrated Motor Pump
General information

Dafnsoss oil-cooled motor pumps combine hydraulic
and electrical technologies into a single package
rated two times higher than conventional air-
cooled motor units of the same size. Operating
the electric motor at these higher levels results in
a lighter weight, more compact unit for the same
hydraulic power output. Because heat generated in
the motor is carried away by the oil, it is possible
to enclose the pump and motor, providing a total
pumping package with unsurpassed low sound
levels. Electrical supply equipment for the oil-
cooled integrated motor pumps is identical to
conventional air-cooledAC motors.

Components

Shroud

The acoustic shroud is made of durable
polyethylene plastic, impervious to common
industrial coolants and hydraulic Buids. The
specially engineered material dampens sound.

Pumps

The integrated motor pump can be con8gured
with a variety of Danfoss pumps:

• Single and double variable piston pumps with
load sensing or pressure compensating controls

• Single and double vane pumps

• Double pumps with one variable displacement
piston pump and one 8xed vane pump

Electrical Motor

• Inverter duty 1000:1, rated speed 1500/1800 rpm,
min speed 30-200 rpm (pump dependent to
meet 1 GPM Bow needed for motor cooling),
max speed 3600 rpm

• 10-125HP range

• 50Hz: 380V, 400V; 60Hz: 230V, 380V, 460V, 575

Cooling operation

Hydraulic oil, at low velocity, first flows through
the electric motor, around the rotor, stator poles,
and winding, removing heat. Oil then passes to
the inlet of the pump, to the load, and through
the hydraulic system. The cooling properties of
oil (heat transfer coefficient and specific heat)
are superior to those of air by a full order of
magnitude. The integrated motor pump system
can therefore maintain rotor and stator winding
temperatures signi8cantly lower than those in air-
cooled motors, while raising the oil temperature
only a few degrees from inlet to outlet.

Sound comparisons

The following chart illustrates the dramatic
reduction in airborne noise provided by the
integrated motor pump in typical power unit
applications.

The integrated motor pump has very low sound
levels, but it is necessary to design power units
with proper sound reduction techniques such as
isolation of the integrated motor pump from the
power unit base, proper use of hose and tubing,
and isolation of structural elements of the power
unit which could amplify sound. Refer to Danfoss
literature #510, Noise Control in hydraulic systems,
for design guidelines.

Port connections

Port sizes are available for a full range of Bow

rates:

Inlet:

ISO 6162 4-bolt - 63,5 mm (2.50”), 76,2 mm
(3.00”) and 101,6 mm (4.00”) inlet ports are
provided depending on pump selection (see page
64).

Outlet:

Pressure ports are ISO 6162 4-bolt flange. Case
drain: SAE o-ringface seal (ORFS) connection.

Controls (load sensing):

SAE o-ringface seal (ORFS) connection. Danfoss
oil-cooled.

0 305
(12)

610
(24)

914
(36)

1220
(48)

867
(34)

1138
(45)

1403
(55)

Overall Length mm(inches)

Footprint Comparisons for

Identical Hydraulic Outputs

A

B

C

A Conventional 1200 rpm,

60 Hz 60 hp, air-cooled

electric motor and

PVM98 pump

B Conventional 1800 rpm,

60 Hz 60 hp, air-cooled

electric motor and

PVM57 pump

C Integrated Motor Pump

1800 rpm, 60 Hz 60 hp,

oil-cooled electric motor

and PVM57 pump
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Integrated Motor Pump
General information

!Application

The unit is delivered fully assembled and tested.
There is no motor coupling or bellhousing requiring
assembly.

The integrated motor pump uses a static o-ring
sealed Bange to eliminate any potential leakage.

Pump to motor alignment

The motor shaft on the integrated motor pump is
machined with a spline. Pumps fitted to the motor
are also supplied with splines. An internal splined
coupling connects the motor to the pump.

This coupling mechanism, used in conjunction
with the machined mounting Bange, provides
for precise alignment of the pump to the motor.
Vibration is minimized as a result.

If it becomes necessary to remove or replace
a pump for any reason, precise alignment is
achieved without the need to indicate shafts and
separately align the pump to the motor.

The entire area around the splined coupling is
bathed in oil and sealed by a static o-ring seal
formed by the mounting Bange and the pump
itself. In addition, any minute shaft seal leakage
from the pump stays within the sealed motor.

Inlet condition

Standard models require a positive inlet pressure,
normally provided by using an overhead reservoir
(Figure 1) or an “L” shaped reservoir (Figure 2)
with its oil level up to the motor pump air bleed
port connection. The maximum positive inlet
pressure is 2 bar (29 psi). Danfoss recommends
a positive inlet pressure for all integrated motor
pump installations.

Note: Prior tostart-up, theelectric motorshouldbefilled
withhydraulic fluid until theoil level reaches theair bleed
connectionas shown inFigures 1and2. This will ensure
properoil coolingof thestator winding.

If a positive inlet applicationis not feasible, “S5”
suffix models are available (Figure 3) with the
motor inlet connection at the top (12 o’clock)
position of the end bell.

Fill the electric motor with hydraulic Buid as
shown in Figure 3 below prior to making the
inlet connection.

Motor to pump coupling

Motor Pump

O-ring

Caution

Do not attempt to lift or move
this unit using the sound shroud.
This could cause damage to the
plastic enclosure. Use the lifting
eye-bolts.

Wire sealing connector

In conventional air-cooled
motors, the stator wires are
brought out of the motor
housing into a terminal box for
hook up.

In the integrated motor pump,
a custom oil tight connector is
used to bring the wires out to
the terminal box. The connector
consists of a flange with a
molded center section
(Figure 4). The molded center
section is actually a continuation
of the wire insulation, so there
is no leakage point or joint
between the flange and the
wires as they pass through
the Bange.

Noise-reducing mounting
rails

Danfoss offers these accessories
for use with the integrated
motor pump to enhance the
overall sound reduction of power
units. Descriptions and assembly
numbers for these items are
available in the IMP catalog.

The mounting rail kits include
integral shock and vibration
absorbers sized specifically for
the integrated motor pump. Rail
sets are available for single and
double pump versions, with an
outboard pump support for large
overhung double piston pumps.

These sound reduction
accessories are highly
recommended to achieve the
lowest possible sound levels.

Reservoir

Motor is full when fluid exists

at the air bleed port.

Positive inlet

pressure

Figure 1

Motor is full when fluid

exists at the air bleed port.
“L” Reservoir

Min. oil level

Figure 2

Figure 3

“S5’” Non-Positive

Inlet

Reservoir

Fill motor with Buid before

making inlet connection..

1

2

3

Flange

Wiring Box Motor

Molded Center

Section

Figure 4
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Integrated Motor Pump
Model code

1 Product family code

MP Integrated motor pump

2 Motor Power (sizes)

7.5 7.5 kW, 10 hp

15 15 kW, 20 hp

22 22 kW, 30 hp

45 45 kW, 60 hp

75 75 kW, 100 hp

92 92 kW, 125 hp

3 Voltage (1.5 service factor)

A1 230V/60Hz (only available on MP7.5/MP15
MP22models)

B1 460V/60Hz

C1 575V/60Hz

D1 380V/50HZ

E1 380V/60Hz

F1 400V/50Hz

4 Terminal box position (viewed from motor end)

R Right side (Preferred)

L Left side

5 Hydraulic pump type

P Piston-PVQ series

PM Piston-PVM series

V Vane-V series or V10 series (second pump only

VMQ Vane-VMQ series

6 Pump displacments-cm3/rev

Piston: PVQ

10, 13, 20, 32, 40, 45

Note: PVQ10/PVQ13 Second pumponly

Piston: PVM

18, 20, 40, 50, 57, 63, 74, 81, 98, 106, 131, 141

Vane: V series single

18, 27, 36, 40, 45, 55, 67, 81, 97, 112, 121, 138, 162, 193

Vane: V series double - shaft end

40, 45, 55, 67, 81, 97, 112, 121, 138, 162, 19

Vane: V series double - cover end

18, 27, 36, 40, 45, 55, 67, 81, 97, 112, 121

Vane: V10 (second pump only)

3, 6, 10, 13, 16, 20, 23

Vane:VMQ

10, 16, 20, 25, 32, 40, 45, 50, 63, 71, 80, 90, 100, 112, 125,
135, 140, 158, 160, 180, 195, 215, 240

Vane: VMQ double - shaft end

10, 16, 20, 25, 32, 40, 45, 50, 63, 71, 80, 90, 100, 112, 125,
135, 140, 158, 160, 180, 195, 215, 240

Vane: VMQ double - cover end

10, 16, 20, 25, 32, 40, 45, 50, 63, 71, 80, 90, 100, 112, 125,
135, 140, 158

Example:

P20 VMQ25

PVM57 VMQ16045

V40

V4018

Note: Whenorderingdoublevanepump,designateshaft and
cover enddisplacements.

Formin/maxspeed range, refer toindividual pumppagesin thecatalog

7 Pump control type

N No control (vane pump only)

PVQ Piston pumps with cm3/rev displacements of 10, 13,
20, 32, 40, 45

C Pressure Compensator(10, 20, 40)

Range is 25-210 bar (350-3000 psi)

CM Pressure Compensator Range is 25-100 bar
(350-1500 psi)

CV Pressure compensator with loadsensing (10, 20, 40)

Range is 25-210 bar (350-3000 psi)

CG Pressure compensator with remote control (10, 20, 40)

Range is 25-210 bar (350-3000 psi)

Note:Displacements 13, 32, 45max. Pressure is 140bar (2000psi)

PVM Piston pumps with cm3/rev displacements of
18, 20, 45, 50, 57, 63, 74, 81, 98, 106, 131, 141

C Pressure Compensator(18, 45, 57, 74, 98, 131)

Range is 130-280 bar (1900-4000 psi)

CM Pressure Compensator Range is 40-130 bar
(580-1900 psi)

CV Pressure compensator with load sensing
(18, 45, 57, 74, 98, 131)

Range is 130-280 bar (1900-4000 psi)

IC Industrial Control(57, 63, 74, 81, 98, 106, 131, 141

Note: Displacements20, 50, 63, 81, 106, 141 max. Pressure is
230bar (3300psi)

1

MP

2

45

3

B1

4

R

5

PM

6

74

7

CM

9

AC

10

F1

11

20

12

S**

8

/V55N
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Integrated Motor Pump
Model code continued

8 Second pump code (if required)

Note: Secondpumpcodemustbe precededbya slash ( / ).

Example: P45C /V45N or PVM57IC / P10CG

9 Pump outlet position (1st pump)

(viewed from electric motor end)

A 12 o’clock (preferred)

B 3 o’clock

C 9 o’clock

Note: Onpistonpumpunitsthecase drainwill always beat the12 o’clock
position.

Pump outlet position (2nd pump if required)

(viewed from electric motor end)

A 12 o’clock (preferred)

B 3 o’clock

C 9 o’clock

Note: The position of mountingbolts onpiston pumpthru-drive flange
adaptorsrequires that vanepump(Vseries/VMQ) outlets belocated at either
90° CW orCCW fromthe piston pumpoutlet.

10 Pump outlet connections

F1 4-bolt Bange port (preferred)

ISO 6162-Type 1 (inch)

F2 4-bolt flange port, ISO 6162-Type 2 (metric)

Note: V10pumpoutlet, case drain, loadsense, andremotecompconnections
will beORFStype.

11 Design number

Subject to change. Installation dimensions unaltered for design
numbers 20 through29 inclusive.

10 Special feature suMx

S1 Pump compensator type CG remote control

S4 IC compensator

S5 Non-Booded inlet

S11 Adjustable max volume stop on piston pumps

S22 W YE start/DELTA run motor winding, six leads

S54 Non-flooded inlet and W YE start/DELTA run motor
winding with six leads

S137 No sound enclosure. No pump extension outlet(s) or
casedrain(s)/control(s) for piston pumps. All customer
connections directly to pump ports.

Others available on request

1

MP

2

45

3

B1

4

R

5

PM

6

74

7

CM

9

AC

10

F1

11

20
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S**

8

/V55N
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SPX9000 AdjustableFrequency Drives
Product description

The SPX9000 series adjustable frequency drives
from Danfoss electrical sector are specifically
designed for high performance applications.
Equipped with high processing power, the
SPX9000 can use information from an encoder or
a resolver in order to provide very precise motor
control. Sensorless vector and simple frequency
control are also supported. Typical applications
requiring high performance are: masterslave
drives, positioning applications, winder tension
control and synchronization.

The core of the SPX9000 is a fast microprocessor,
providing high dynamic performance for
applications where good motor handling and
reliability are required. It can be used both in
open loop applications as well as in applications
requiring encoder feedback.

The SPX9000 supports fast drive-to-drive
communication. It also offers an integrated data
logger functionality for analysis of dynamic events

without the need of additional
hardware. Simultaneous fast
monitoring of several drives can
be done by using the 9000Xdrive
tool and CAN communication.
In applications where reliability
and quality are essential for high-
performance, the SPX9000 is
the logical choice.

The SPX9000 is rated for
either high overload (IH) or
low overload (IL). IL indicates
110% overload capacity for
1 minute out of 10 minutes.
IH indicates 150% overload
capacity for 1 minute out of
10 minutes.

Features and benefits

• Speed error <0.01%, dependingon the encoder

• Incremental or absolute encoder support

• Encoder voltages of 5V (RS-422), 15V or 24V,
depending on the option card

• Full torque control at all speeds, including zero

• Torque accuracy <2%; <5% down to zero
speed

• Starting torque >200%, dependingon motor
and drive sizing

• Integrated datalogger for system analysis

• Fast multiple drive monitoring with PC

• Full capability for master/ slave con8gurations

• High-speed bus (12 Mbit/s) for fast inter-drive
communication

• High-speed applications (up to 7200 Hz)
possible

• Robust design—proven500,000 hours MTBF

• Integrated 3% line reactors standard on drives
from FR4 through FR9

• Line reactor is included but is separated from
chassis

• EMI/RFI Filters H standard up to 200 hp IH
480V, 100 hp IH 230V

• Simplified operating menu allows for typical
programming changes, while programming
mode provides control of everything

• Quick Start W izard built into the programming
of the drive ensures a smooth start-up

• Keypad can display up to three monitored
parameters simultaneously

• LOCAL/REMOTE operationfrom keypad

• Copy/paste function allows transfer of
parameter settings from one drive to the next

• Standard NEMA Type 12/ IP54 keypad on all
drives

• Hand-held auxiliary 240 power supply allows
programming/monitoring of control module
without applying full power to the drive

• The SPX can be flexibly adapted to a variety of
needs using our preinstalled “Seven in One”
precision application programs consisting of:

• Basic

• Standard

• Local/remote

• Multi-step speed control

• PID control

• Multi-purpose control

• Pump and fan control with auto change

• Additional I/O and communication cards provide
plug and play functionality

• I/O connections with simple quick connection
terminals

• Control logic can be powered from an external
auxiliary control panel, internal drive functions
and fieldbus if necessary

• Brake chopper standard from: 1–30 hp/380–
500V 3/4–15 hp/208–230V

• NEMA Type 1/IP21 enclosures available
Frame Sizes FR4–FR11, NEMA Type 12/IP54
enclosures availableFrame Sizes FR4– FR10
(FR10 and FR11 freestanding drives)

• Open chassis FR10 and greater

• Standard option board con8guration includes
an A9 I/O board and an A2 relay output board
installed in slots A and B

Standards and certiNcations

Product

• IEC 61800-2

Safety

• UL 508C

EMC (at default settings)

• Immunity: Fulfills all EMC
immunity requirements;
Emissions: EN 61800-3,
LEVEL H

• UL Listed

• CE

Foradditionaldetails refer SPX9000catalog, CA08100007E
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SPX9000 AdjustableFrequency Drives
Model code

1 Product family

SPX Open drives

2 Horsepower rating

F07 3/4 125 125

001 1 150 150

F15 1-1/2 250 250

002 2 300 300

003 3 350 350

004 5 (IL) 400 400

005 5 500 500

006 7-1/2 (IL) 550 550

007 7-1/2 600 600

010 10 650 650

015 15 700 700

020 20 800 800

025 25 900 900

030 30 H10 1000

040 40 H12 1200

050 50 H13 1350

060 60 H15 1500

075 75 H16 1600

100 100 H20 2000

3 AFD Software series

A Standard software

4 Enclosure

1 NEMA Type 1/IP21

5 Voltage rating

2 230V (208–240)

4 480V (380–500)

5 575V (525–690)

6 Keypad

A Alphanumeric

7 Input options

1 Three-phase, EMC H

2 Three-phase, EMC N

4 Three-phase, EMC L

3

A

6

A

8

B

7

1

9

11 -

4 5

4SPX

1

010

2

8 Brake chopper options

N No brake chopper circuit

B Internal brake chopper circuit

9 Board modifications

1 Standard boards

10 Options

Options appear in alphabetical order

Extended I/O card options

A3 2 RO, Therm

A4 Encoder low volt +5V/15V24V

A5 Encoder high volt +15V/24V

A7 Double Encoder

A8 6 DI, 1 DO, 2 AI, 1AO

AE 3 DI (Encoder 10–24V), Out +15V/+24V 2 DO (pulse +
direction)

B1 6 DI, 1 ext +24 Vdc/EXT +24 Vdc

B2 1 RO (NC-NO), 1 RO (NO), 1 therm

B4 1 AI (mA isolated), 2 AO (mA isolated), 1 ext +24 Vdc/
EXT + 24 Vdc

B5 3 RO (NO)

B8 1 ext +24 Vdc/EXT +24 Vdc, 3 Pt100

B9 1 RO (NO), 5 DI 42–240 Vac input

BB SPI, absolute encoder

Communication cards

CI Modbus TCP C6 CANopen (slave)

CQ EtherNet/IP C7 DeviceNet

C2 Modbus C8 Modbus (D9 type
connector)

C3 PROFIBUS DP D3 RS-232 with
D9 connection

C5 PROFIBUS DP
(D9 connector)

Notes

All 230Vdrives and480Vdrives upto200hp(IH) are onlyavailable withinputoption1(EMC level H). 480V
drives 250hp(IH)or larger are available withinputoption2(EMC level N). 575Vdrives 200hp(IH)or larger
are available withinputoption2. 575Vdrives upto150hp(IH) are available withinputoption4(EMC level
L). 480Vand690Vfreestanding drives are available withinputoption4(EMC level L)

480Vdrives upto30 hp(IH)are onlyavailable with brakechopperoptionB. 480Vdrives 40hp(IH) orlarger
comestandardwith brakechopperoptionN. 230V drives upto15 hp(IH)are onlyavailable with brake
chopperoptionB. 230V drives 20hpandlarger comestandardwith brakechopperoptionN. All 575V drives
comestandard without brake chopperoption(N). N =No brake chopper

480Vdrives 250–350hp(IH)and690Vdrives 200–300hp(IH)are available withenclosure style 0(chassis).
480Vand690VFR10 freestandingdrives are available with1 (NEMA Type1/IP21)or 2(NEMA Type12/IP54).
FR11freestandingdrives are onlyavailable withenclosure style 1(NEMA Type1/IP21)
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SPX9000 AdjustableFrequency Drives

208–240V,NEMA type 1/IP21 drives

Frame S i ze HP ( IH) Cur rent ( IH) HP ( I L) Cur rent ( I L) Cata log number

FR4 3/4 3.7 1 4.8 SPXF07A1-2A1B1

1 4.8 1-1/2 6.6 SPX001A1-2A1B1

1-1/2 6.6 2 7.8 SPXF15A1-2A1B1

2 7.8 3 11 SPX002A1-2A1B1

3 11 — 12.5 SPX003A1-2A1B1

FR5 — 12.5 5 17.5 SPX004A1-2A1B1

5 17.5 7-1/2 25 SPX005A1-2A1B1

7-1/2 25 10 31 SPX007A1-2A1B1

FR6 10 31 15 48 SPX010A1-2A1B1

15 48 20 61 SPX015A1-2A1B1

FR7 20 61 25 75 SPX020A1-2A1N1

25 75 30 88 SPX025A1-2A1N1

30 88 40 114 SPX030A1-2A1N1

FR8 40 114 50 140 SPX040A1-2A1N1

50 140 60 170 SPX050A1-2A1N1

60 170 75 205 SPX060A1-2A1N1

FR9 75 205 100 261 SPX075A1-2A1N1

100 261 — — SPX100A1-2A1N1
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SPX9000 AdjustableFrequency Drives

380–500V,NEMA type 1/IP21 drives

380–500V, NEMA type 1/IP21 freestanding drives

Frame S i ze HP ( IH) Cur rent ( IH) HP ( I L) Cur rent ( I L) Cata log number

FR4 1 2.2 1-1/2 3.3 SPX001A1-4A1B1

1-1/2 3.3 2 4.3 SPXF15A1-4A1B1

2 4.3 3 5.6 SPX002A1-4A1B1

3 5.6 5 7.6 SPX003A1-4A1B1

5 7.6 — 9 SPX005A1-4A1B1

— 9 7-1/2 12 SPX006A1-4A1B1

FR5 7-1/2 12 10 16 SPX007A1-4A1B1

10 16 15 23 SPX010A1-4A1B1

15 23 20 31 SPX015A1-4A1B1

FR6 20 31 25 38 SPX020A1-4A1B1

25 38 30 46 SPX025A1-4A1B1

30 46 40 61 SPX030A1-4A1B1

FR7 40 61 50 72 SPX040A1-4A1N1

50 72 60 87 SPX050A1-4A1N1

60 87 75 105 SPX060A1-4A1N1

FR8 75 105 100 140 SPX075A1-4A1N1

100 140 125 170 SPX100A1-4A1N1

125 170 150 205 SPX125A1-4A1N1

FR9 150 205 200 261 SPX150A1-4A1N1

200 245 250 300 SPX200A1-4A1N1

Frame S i ze HP ( IH) Cur rent ( IH) HP ( I L) Cur rent ( I L) Cata log number

FR10 250 330 300 385 SPX250A1-4A4N1

300 385 350 460 SPX300A1-4A4N1

350 460 400 520 SPX350A1-4A4N1

FR11 400 520 500 590 SPX400A1-4A4N1

500 590 550 650 SPX500A1-4A4N1

550 650 600 730 SPX550A1-4A4N1

Note

Integratedfuses as standard. Limitedoptionselection available; 115Vtransformer(KB), lightkit (L1), HOA(K4), speedpotentiometerw/HOA(K2), disconnectswitch (P2).
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525–690V,NEMA type 1/IP21 freestanding drives

SPX9000 AdjustableFrequency Drives

525–690V,NEMA type 1/IP21 drives

Frame S i ze HP ( IH) Cur rent ( IH) HP ( I L) Cur rent ( I L) Cata log number

FR6 2 3.3 3 4.5 SPX002A1-5A4N1

3 4.5 — 5.5 SPX003A1-5A4N1

— 5.5 5 7.5 SPX004A1-5A4N1

5 7.5 7-1/2 10 SPX005A1-5A4N1

7-1/2 10 10 13.5 SPX007A1-5A4N1

10 13.5 15 18 SPX010A1-5A4N1

15 18 20 22 SPX015A1-5A4N1

20 22 25 27 SPX020A1-5A4N1

25 27 30 34 SPX025A1-5A4N1

FR7 30 34 40 41 SPX030A1-5A4N1

40 41 50 52 SPX040A1-5A4N1

FR8 50 52 60 62 SPX050A1-5A4N1

60 62 75 80 SPX060A1-5A4N1

75 80 100 100 SPX075A1-5A4N1

FR9 100 100 125 125 SPX100A1-5A4N1

125 125 150 144 SPX125A1-5A4N1

150 144 — 170 SPX150A1-5A4N1

— 170 200 208 SPX175A1-5A4N1

Frame S i ze HP ( IH) Cur rent ( IH) HP ( I L) Cur rent ( I L) Cata log number

FR10 200 208 250 261 SPX200A1-5A4N1

250 261 300 325 SPX250A1-5A4N1

300 325 400 385 SPX300A1-5A4N1

FR11 400 385 450 460 SPX400A1-5A4N1

450 460 500 502 SPX450A1-5A4N1

500 502 550 590 SPX500A1-5A4N1

Note

Integratedfuses as standard. Limitedoptionselection available; 115Vtransformer(KB), lightkit (L1), HOA(K4), speedpotentiometerw/HOA(K2), disconnectswitch (P2).
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SPX9000 AdjustableFrequency Drives
9000X series optionboard kits

Option board kits

Opt ion k i t A l lowed s lo t Ca ta log

descr ipt ion locat ions number

Local/Basic Remote Standard MSS PID Multi-P. PFC

Built-in I/Ocards
6DI, 1DO, 2AI, 1AO, 1+10Vdc ref, 2ext A OPTA9 ◼ ◼ ◼ ◼ ◼ ◼ ◼
+24Vdc/EXT +24Vdc

2 RO(NC-NO) B OPTA2 ◼ ◼ ◼ ◼ ◼ ◼ ◼

Optional I/O cards
2 RO, therm B OPTA3 — ◼ ◼ ◼ ◼ ◼ ◼

Encoderlow volt +5V/15V/24V C OPTA4 — ◼ ◼ ◼ ◼ ◼ ◼

Encoderhigh volt +15V/24V C OPTA5 — ◼ ◼ ◼ ◼ ◼ ◼

6DI, 1DO, 2AI, 1AO A OPTA8 — ◼ ◼ ◼ ◼ ◼ ◼

6DI, 1DO, 2AI, 1AO, 1+10Vdc ref, 2ext A OPTA1 — ◼ ◼ ◼ ◼ ◼ ◼
+24Vdc/EXT +24Vdc

3 DI (encoder10–24V), out+15V/+24V, C OPTAE ◼ ◼ ◼ ◼ ◼ ◼ ◼
2 DO(pulse+direction)—SPX only

6 DI, 1 ext +24Vdc/EXT +24Vdc B, C, D, E OPTB1 — — — — — ◼ ◼

1 RO(NC-NO), 1 RO(NO), 1 therm B, C, D, E OPTB2 — — — — — ◼ ◼

1 AI (mAisolated), 2 AO(mAisolated), B, C, D, E OPTB4 — ◼ ◼ ◼ ◼ ◼ ◼
1 ext +24Vdc/EXT +24Vdc

3 RO (NO) B, C, D, E OPTB5 — — — — — ◼ ◼

1 ext +24Vdc/EXT +24Vdc, 3 Pt100 B, C, D, E OPTB8 — — — — — — —

1 RO(NO), 5 DI 42–240 Vac input B, C, D, E OPTB9 — — — — — ◼ ◼

Communicationcards
Modbus D, E OPTC2 ◼ ◼ ◼ ◼ ◼ ◼ ◼

ModbusTCP D, E OPTCI ◼ ◼ ◼ ◼ ◼ ◼ ◼

EtherNet/IP D, E OPTCQ ◼ ◼ ◼ ◼ ◼ ◼ ◼

PROFIBUS DP D, E OPTC3 ◼ ◼ ◼ ◼ ◼ ◼ ◼

PROFIBUS DP(D9 connector) D, E OPTC5 ◼ ◼ ◼ ◼ ◼ ◼ ◼

CANopen(slave) D, E OPTC6 ◼ ◼ ◼ ◼ ◼ ◼ ◼

DeviceNet D, E OPTC7 ◼ ◼ ◼ ◼ ◼ ◼ ◼

Modbus (D9 type connector) D, E OPTC8 ◼ ◼ ◼ ◼ ◼ ◼ ◼

RS-232 with D9connection D, E OPTD3 ◼ ◼ ◼ ◼ ◼ ◼ ◼

Notes

AI =Analog Input; AO=Analog Output,DI =Digital Input, DO=Digital Output,RO=Relay Output

Optioncardmustbeinstalled inoneof theslots listed for thatcard. Slot indicatedin boldis thepreferred location.

OPTC2is amulti-protocol optioncard.

The 9000X series drives can accommodate a wide selection of expander and adapter option boards to
customize the drive for your applicationneeds. The drive’s control unit is designed to accept a total of
8ve option boards.

The 9000X series factory installed standard board configuration includes an A9 I/O board and an A2 relay
output board, which are installed in slots A and B.

A B C
D E
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SPX9000 AdjustableFrequency Drives

Modbus RTU network

The Modbus Network Card OPTC2 is used for
connecting the 9000X Drive as a slave on a
Modbus network. The interface is connected by
a 9-pin DSUB connector (female) and the baud
rate ranges from 300 to 19200 baud. Other
communication parameters include an address
range from 1 to 247; a parity of None, Odd or
Even; and the stop bit is 1.

PROFIBUS network communications

The PROFIBUS Network Card OPTC3 is used
for connecting the 9000X Drive as a slave on a
PROFIBUS-DP network. The interface is connected
by a 9-pin DSUB connector (female). The baud
rates range from 9.6K baud to 12M baud, and the
addresses range from 1 to 127.

CANopen (Slave) communications

The CANopen (Slave) Network Card OPTC6 is
used for connecting the 9000X Drive to a host
system. According to ISO11898 standard cables
to be chosen for CAN bus should have a nominal
impedance of 120 ohms, and specific line delay
of nominal 5 nS/m. 120 ohms line termination
resistors required for installation.

DeviceNet network communications

The DeviceNet Network Card OPTC7 is used
for connecting the 9000X Drive on a DeviceNet
Network. It includes a 5.08 mm pluggable
connector. Transfer method is via CAN using a
two-wire twisted shielded cable with two-wire bus
power cable and drain. The baud rates used for
communication include 125K baud, 250K baud and
500K baud.

Modbus/TCP network communications

The Modbus/TCP Network Card OPTCI is used for
connecting the 9000X Drive to Ethernet networks
utilizingModbus protocol. It includes an RJ-45
pluggable connector. This interface provides a
selection of standard and custom register values
to communicate drive parameters. The board
supports 10 Mbps and 100 Mbps communication
speeds. The IP address of the board is
con8gurable over Ethernet using a supplied
software tool.

EtherNet/IP network communications

The EtherNet/IP Network Card OPTCK is used for
connecting the 9000X Drive to Ethernet/Industrial
Protocol networks. It includes an RJ-45 pluggable
connector. The interface uses CIP objects to
communicate drive parameters (CIP is “Common
Industrial Protocol”, the same protocol used by
DeviceNet). The board supports 10 Mbps and 100
Mbps communicationspeeds. The IP address of
the board is configurableby Static, BOOTP and
DHCP methods.
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SPX9000 AdjustableFrequency Drives
Control panel options

Factory options

Miscellaneous options

Descr ip t ion Cata log number

Local/RemoteKeypadSPX9000Control Panel—This optionis standardonall drives andconsists of an RS-232 connection,backlit KEYPAD-LOC/REM
alphanumericLCDdisplay with nineindicators for theRUN status andtwoindicators for thecontrol source. Thenine pushbuttonson
thepanel are usedfor panel programmingandmonitoringof all SPX9000 parameters. The panel is detachable andisolated fromthe input
line potential. IncludeLOC/REM keyto choosecontrol location.

KeypadRemoteMountingKit—This optionis usedto remotemountthe SPX9000 keypad. The footprint is compatibleto the SPX9000 OPTRMT-KIT-9000X
remotemountkit. Includes 10 ft cable, keypadholder andmountinghardware.

Descr ip t ion Cata log number

9000XDrive—A PC-basedtool for controlling andmonitoringof theSPX9000. Features include: loadingparameters that can besaved toa 9000XDRIVE
file orprinted, setting references, starting andstoppingthemotor, monitoringsignals in graphical or text form, andreal-time display.
To avoid damagetothe drive or computer, SVDrivecable mustbeused.

SVDrivecable—6 ft (1.8m) RS-232 cable (22 gauge)with a 7-pin connectoroneachend. Shouldbe usedin conjunctionwith the9000XDrive SVDRIVECABLE
optiontoavoid damagetothe SPX9000 or computer. The same cable can beused for downloadingspecialized applications to the drive.

External DynamicBraking Resistors—Used with the dynamicbrakingchoppercircuit to absorbmotorregenerative energyfor stoppingthe See theoriginal
load andto dissipate theenergy flowing backinto thedrive. Resistors are separated into standard dutyandheavy-duty.Standard dutyis SPX9000catalog
definedas 20% dutyor less with100% braking torque,while heavy-dutyis definedas 50% dutyor less with150% braking torque.
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SPX9000 AdjustableFrequency Drives
Technical data and speci8cations

Desc r ip t ion Spec i f i ca t ion

InputRatings

Inputvoltage (Vin) +10%/–15%

Inputfrequency (fin) 50/60 Hz(variation upto45–66 Hz)

Connection topower Onceperminuteorless (typical operation)

Highwithstand rating 100kAIC

OutputRatings

Outputvoltage 0to Vin

Continuous output IH rated100% at 122°F (50°C), FR9andbelow
current IL rated100% at 104°F (40°C), FR9andbelow

IH/IL 100%at 104°F (40°C), FR10andabove

Overloadcurrent (IH/IL) 150%IH, 110%IL for 1min.

Outputfrequency 0 to320 Hz

Frequencyresolution 0.01 Hz

Initial outputcurrent(IH) 250% for 2seconds

ControlCharacteristics

Control method Frequencycontrol (V/f)Openloop:sensorless vectorcontrol
Closed loop: frequencycontrol
Closed loop: vector control

Switching frequency Adjustablewith parameter2.6.9
Frame4–6 1 to16 kHz; default 10 kHz
Frame7–12 1 to10 kHz;default 3.6 kHz

Frequencyreference Analog input:Resolution0.1% (10-bit), accuracy±1%V/Hz
Panel reference: Resolution0.01Hz

Field weakeningpoint 30 to320 Hz

Acceleration time 0to 3000sec.

Deceleration time 0to 3000sec.

Braking torque DCbrake: 30% xTn (withoutbrake option)

AmbientConditions

Ambientoperating 14°F (–10°C), nofrost to122°F (50°C) IH (FR4–FR9)
temperature 14°F (–10°C), nofrost to104°F (40°C) IL (FR10andup)

14°F (–10°C), nofrost to104°F (40°C) IL (all frames)

Storage temperature –40° to 158°F(–40° to70°C)

Relative humidity 0 to95% RH, noncondensing,non-corrosive,
nodrippingwater

Air quality Chemicalvapors: IEC 721-3-3, unit inoperation,class 3C2;
Mechanical particles: IEC721-3-3, unit in operation,
class 3S2

Altitude 100% load capacity (noderating) upto3280 ft (1000m);
1% derating for each 328 ft (100m)above3280ft (1000m);
max. 9842 ft (3000m)

Vibration EN50178, EN60068-2-6; 5 to50Hz, displacementamplitude
1mm(peak) at 3 to15.8 Hz, max. acceleration amplitude
1Gat 15.8 to150 Hz

Shock EN 50178, EN 60068-2-27UPS Droptest (for applicableUPS
weights) Storage andshipping:max. 15G, 11ms(in package)

Enclosureclass NEMA 1/IP21orNEMA 12/IP54, openchassis/IP20

Desc r ip t ion Spec i f i ca t ion

ControlConnections

Analog inputvoltage 0 to10V, R =200kohms(–10 to10V joystick control) resolution
0.1%; accuracy±1%

Analog inputcurrent 0(4)to 20mA; Ri—250 ohmsdifferential

Digital inputs (6) Positive ornegative logic; 18to 30Vdc

Auxiliary voltage +24V±15%, max. 250mA

Outputreference +10V+3%, max. load10 mA
voltage

Analog output 0(4) to20 mA; RL max. 500ohms;resolution 10bit;
Accuracy ±2%

Digital outputs Opencollector output,50 mA/48V

Relay outputs 2programmableFormC relay outputs
switching capacity: 24Vdc/8A, 250Vac/8A, 125Vdc/0.4A

Protections

Overcurrentprotection Trip limit 4.0 xIH instantaneously

Overvoltageprotection Yes

Undervoltageprotection Yes

Earthfault protection Incase of earth fault in motorormotorcable, onlythe
frequencyconverter is protected

Inputphasesupervision Trips if anyof theinputphases are missing

Motor phase Trips if anyof theoutputphases are missing
supervision

Overtemperature Yes
protection

Motoroverload Yes
protection

Motorstall protection Yes

Motor underload Yes
protection

Short-circuit protection Yes (+24Vand+10Vreference voltages)

HighPerformance Features

Speederror <0.01%, dependingontheencoder

Encoder support Incrementalor absolute

Encodervoltages 5V (RS-422), 15V or24V, dependingontheoptioncard

Torque control Full torquecontrolat all speeds, includingzero

Torqueaccuracy <2%; <5%downtozero speed

Starting torque >200%, dependingonmotoranddrive sizing

Master/slave Full capability
configurations

Systemanalysis Integrated data logger

PCcommunication Fast multiple drive monitoringwith PC

Inter-drive High-speedbus(12Mbits/s)
communication

High-speed Upto 7200 Hz
applications
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SPX9000 AdjustableFrequency Drives
Dimensions- 9000X drives

NEMA type 1/IP21 and NEMA type 12/IP54, FR4, FR5 and FR6

Approximate dimensions in Inches (mm)

Knockou t s a t

Weight Inches (mm)

Vo l tage hp ( IH) H1 H2 H3 D 1 D 2 D3 W1 W2 R1 D i a . R 2 D i a . Lb (kg) N1 (O.D. )

FR4
230V 3/4–3 12.9 12.3 11.5 7.5 3.0 5.0 5.04 3.9 0.5 0.3 11.0 (5) 3at 10.1 (28)

480V1–5

FR5
230V 5–7-1/2 16.5 16.0 15.3 8.4 3.9 5.8 5.7 3.9 0.5 0.3 17.9 (8) 2at 1.5 (37)

480V 7-1/2–15

FR6
230V 10–15 22.0 21.3 20.4 9.3 4.2 6.5 7.7 5.8 0.6 0.4 40.8 (19) 3at 1.5 (37)

480V 20–30

575V 2–25

(558) (541) (519) (237) (105) (165) (195) (148) (15.5) (9)

(419) (406) (389) (214) (100) (148) (144) (100) (13) (7) 1at 10.1 (28)

(327) (313) (292) (190) (77) (126) (128) (100) (13) (7)

D1 W2

W1

R2

R1

R2

H3
H2

H1

D2

D3

Knockouts

Fordetailed dimensionsrefer SPX9000 catalog, CA08100007E



PowerXL DG1 Series Drives
Product description

The DG1 general purpose drives are part of Danfoss’
next generation PowerXL series of adjustable
frequency drives specifically engineered for
today’s more demanding commercial and industrial
applications. The power unit makes use of the
most sophisticated semiconductor technology and
a highly modular construction that can be Bexibly
adapted to meet the customer’s needs.

The control module was designed to include
today’s standard communication protocols and I/O
while still having the modularity to add additional
option cards.

Features and benefits

Hardware

• Brake chopper standard on Frames 1, 2, 3

• Dual overload ratings

• 110%variable torque(IL)

• 150% constant torque(IH)

• Type 1/IP21 andType 12/IP54 enclosures
available

• Integrated common mode reduction5% DC link
choke with input surge protection

• EMI/RFI filters standard on all drives—meets
EMC CategoryC2

• Real-time clock—supports calendaring and
PLC functionality

• Graphic LCD display and keypad—supports
simple menu navigationas well as on-screen
diagnostics and troubleshooting

• LOCAL/REMOTE operationfrom keypad and
two con8gurable soft keys

• Conformal coated control and
power boards standard

• Control logic can be powered from an external
auxiliary control panel—internal drive functions
and fieldbus if necessary

• Standard I/O:

• 8DI, 1DO

• 2AI, 2AO

• 2FC, 1FA relays

• Built-in standard communications:

• EtherNet/IP, ModbusTCP

• RS-485: ModbusRTU, BACnet MS/TP

• Seamless integrationinto EtherNet/IP networks
via EIP-Assist I/O tag-generationtool

• Two expansion slots—intended to support
additional I/O or communication protocols
as necessary

• Quick disconnect terminals for I/O
connections—supports fast easy installation

• Safe Torque Off (STO) built-inwith functional
safety SIL1 certification

Danfoss patented Active EnergyControl is
also a standard feature on DG1 drives,
offering customers increased efficiency,
safety and reliability.

These drives continue the traditionof robust
performance and raise the bar on features and
functionality, ensuring the best solution at the
right price.

Software

• Active energy control—minimizes energy losses
in your motor, resulting in industry-leading
energy e:ciency for your application

• Quick Start W izard upon initial power-up
supports fast, easy installation

• Standard applications:

• Standard

• Multi-pumpandfan Control

• Multi-PID

• Multi-purpose

• Copy/paste functionality on drive keypad -
allows for fast setup of multiple drives

• Pre-programmed I/O - supports fast, easy
installation for most applications

• Dynamic motor regenerative energy
management

• Advanced PC Tool with diagnostic capabilities

• Two keypad software keys for easy menu
navigation and shortcuts

Produc t Range

230V to125 hp, 312A, 90kW

480V to250 hp, 310A, 160kW

575V to250 hp, 250A, 160kW

See availability inthe modelcodesection.

Standards and certifications

Product

• IEC/EN 61800-5-1

• IEC/EN 61800-5-2

• UL 508C

• IEC 61508

• EN 62061

• EN ISO 13849-1

EMC

• Immunity: IEC/EN
61800-3

• Category C2

Certification

• UL

• cUL

• CE

• C-Tick

• RoHS

• EAC

Forotherdetails refer to"Danfoss ElectricalPowerXLDG1VFD"catalog,
CA08100007E
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PowerXL DG1 Series Drives
Model code - DG1 general purpose drive

2

G1

1

D

1 Basic naming

D Drive

2 Series

G1 General purpose

3 Phase reference

3 3~ INPUT/3~ OUTPUT

4 Input/Output voltage rating

2 230 V (208–240 V, –15%, +10%)

4 400 V (380–500 V, –15%, +10%)

5 575 V (525–600 V, –15%, +10%)

5 Output current rating (CT)

208–240V

4D8 4.8 A, 0.75 kW, 1 hp

6D6 6.6 A, 1.1 kW, 1.5 hp

011 11 A, 2.2 kW, 3 hp

017 17.5A, 3.7 kW, 5 hp

025 25 A, 5.5 kW, 7.5 hp

031 31 A, 7.5 kW, 10 hp

048 48 A, 11 kW, 15 hp

061 61 A, 15 kW, 20 hp

075 75 A, 18.5 kW, 25 hp

088 88 A, 22 kW, 30 hp

114 114 A, 30 kW, 40 hp

143 143 A, 37 kW, 50 hp

170 170 A, 45 kW, 60 hp

211 211 A, 55 kW, 75 hp*

248 248 A, 75 kW, 100 hp*

380–500V

3D3 3.3 A, 1.1 kW, 1.5 hp

4D3 4.3 A, 1.5 kW, 2 hp

7D6 7.6 A, 3 kW, 5 hp

012 12 A, 5.5 kW, 7.5 hp

016 16 A, 7.5 kW, 10 hp

023 23 A, 11 kW, 15 hp

031 31 A, 15 kW, 20 hp

038 38 A, 18 kW, 25 hp

046 46 A, 22 kW, 30 hp

061 61 A, 30 kW, 40 hp

072 72 A, 37 kW, 50 hp

087 87 A, 45 kW, 60 hp

105 105 A, 55 kW, 75 hp

140 140 A, 75 kW, 100 hp

Series Power Part Options

- B -

3

3

4

4 4D3

5 6

F

7 9

21

8

C

10

C

170 170 A, 90 kW, 125 hp

205 205 A, 110 kW, 150 hp*

245 245 A, 150 kW, 200 hp*

525–600V

7D5 7.5A, 3.7 kW, 5 hp

010 10 A, 5.5 kW, 7.5 hp

013 13.5 A, 7.5 kW, 10 hp

018 18 A, 11 kW, 15 hp

022 22 A, 15 kW, 20 hp

027 27 A, 18 kW, 25 hp

034 34 A, 22 kW, 30 hp

041 41 A, 30 kW, 40 hp

052 52 A, 37 kW, 50 hp

062 62 A, 45 kW, 60 hp

080 80 A, 55 kW, 75 hp

100 100 A, 75 kW, 100 hp

125 125 A, 90 kW, 125 hp

144 144 A, 110 kW, 150 hp*

208 208 A, 160 kW, 200 hp*

* Available in2016

6 Internal EMC filter

D DC choke only

E EMC filter only

F Internal EMC filter and DC choke

N No EMC filter, no DC choke

7 Internal brake chopper

N No brake chopper

B Brake chopper

8 Display option

C LCD (graphical)

N No display

9 Enclosure (IP rating)

21 IP21/Type 1

10 Coating of boards

C Coated
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PowerXL DG1 Series Drives
Model code - DG1 general purpose drive option boards

1 Basic naming

DX PowerXL drive

2 Series

G General purpose

3 Type

NET Communication card

EXT I/O card

ACC Accessory

SPR Spare part

KEY Keypad

CBL Cable

4 Function*

PROFIBUS PROFIBUS

DEVICENET DeviceNet

CANOPEN CANopen

SWD SmartW ire

*Built-in standardcommunicationprotocols include:EtherNet/IP, ModbusTCP;
ModbusRTU, BACnetMS/TP via RS-485.

1

DX

2

G - -

4

PROFIBUSNET

3
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PowerXL Series-DG1
Product selection

DG1 series drives—208–240 volt

Type 1/IP21

Frame S i ze Constant torque (CT ) / H igh over load ( IH) Cu r rent A Cata log number

230V, 50Hz kW 230V, 60Hzhp

FR2 3.7 5 17.5 DG1-32017FB-C21C

5.5 7.5 25 DG1-32025FB-C21C

FR3 7.5 10 31 DG1-32031FB-C21C

11 15 48 DG1-32048FB-C21C

FR4 15 20 61 DG1-32061FN-C21C

18.5 25 75 DG1-32075FN-C21C

22 30 88 DG1-32088FN-C21C

FR5 30 40 114 DG1-32114FN-C21C

37 50 143 DG1-32143FN-C21C

45 60 170 DG1-32170FN-C21C

FR6 55 75 211 DG1-32211FN-C21C

75 100 248 DG1-32248FN-C21C

Note: FR6available in2016.

DG1 series drives—380–500 volt

Type 1/IP21

Frame S i ze Constant torque (CT )/H igh over load ( IH) Cu r rent A Cata log number

400V, 50Hz kW 460V, 60Hzhp

FR2 5.5 7.5 12 DG1-34012FB-C21C

7.5 10 16 DG1-34016FB-C21C

11 15 23 DG1-34023FB-C21C

FR3 15 20 31 DG1-34031FB-C21C

18.5 25 38 DG1-34038FB-C21C

22 30 46 DG1-34046FB-C21C

FR4 30 40 61 DG1-34061FN-C21C

37 50 72 DG1-34072FN-C21C

45 60 87 DG1-34087FN-C21C

FR5 55 75 105 DG1-34105FN-C21C

75 100 140 DG1-34140FN-C21C

90 125 170 DG1-34170FN-C21C

FR6 100 150 205 DG1-34205FN-C21C

150 200 245 DG1-34245FN-C21C

Note: FR6available in2016.
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PowerXL Series-DG1
Product selection

DG1 series drives—575 volt

Type 1/IP21

Frame S i ze Constant torque (CT )/H igh over load ( IH) Cu r rent A Cata log number

575V, 60Hz kW 575V, 60Hzhp

FR2 5.5 7.5 10 DG1-35010FB-C21C

7.5 10 13.5 DG1-35013FB-C21C

11 15 18 DG1-35018FB-C21C

FR3 15 20 22 DG1-35022FB-C21C

18.5 25 27 DG1-35027FB-C21C

22 30 34 DG1-35034FB-C21C

FR4 30 40 41 DG1-35041FN-C21C

37 50 52 DG1-35052FN-C21C

45 60 62 DG1-35062FN-C21C

FR5 55 75 80 DG1-35080FN-C21C

75 100 100 DG1-35100FN-C21C

90 125 125 DG1-35125FN-C21C

FR6 110 150 144 DG1-35144FN-C21C

150 200 208 DG1-35208FN-C21C

Note:

575V available May 2015

FR6available in2016.
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PowerXL Series-DG1
Product description

Accessories

The PowerXL series—DG1 drives can accommodate a wide
selection of expander and adapter option boards to customize the
drive for your applicationneeds. The drive’s control unit is designed
to accept a total of two additionaloption boards. The PowerXL
series—DG1 drives come with a factory-installed standard board
con8guration including the following:

• Standard I/O:

• 8DI, 1DO

• 2AI, 2AO

• 2FC, 1FA relays

• Standard communications:

• EtherNet/IP, ModbusTCP

• RS-485: ModbusRTU, BACnet MS/TP

PowerXL series—DG1 I/O card kits

Demo Units

PowerXL series—DG1 demo units

Desc r ip t ion Cata log number

3x DI, 3x DO,1 xthermistor, 24Vdc/EXT optioncard DXG-EXT-3DI3DO1T

1 xAI, 2 xAO(isolated tocontrol board)optioncard DXG-EXT-1AI2AO

3x relay drycontact (2NO+1NO/NC) optioncard DXG-EXT-3RO

3 xPT100 RTD thermistor inputoptioncard DXG-EXT-THER1

6 xDI 240 Vac inputoptioncard DXG-EXT-6DI

Desc r ip t ion Cata log number

DG1control moduledemostand DG1-DEMO1

DG1full drive democase DG1-DEMO2

PowerXL series—DG1 communication card kits

Desc r ip t ion Cata log number

PROFIBUS-DP communicationcard DXG-NET-PROFIBUS

CANopencommunicationcard DXG-NET-CANOPEN

DeviceNet communicationcard DXG-NET-DEVICENET

PROFIBUS DB9to 5-pinadapter card DXG-MNT-PROFIBUS

SmartWire communicationcard andmodule DXG-NET-SWD

PowerXL series—DG1 keypad kits

Desc r ip t ion Cata log number

Standard keypad DXG-KEY-LCD

Remotekeypadkit (IP54 rated keypadholder and3 mcable) DXG-KEY-RMTKIT

1mremote keypadcable DXG-CBL-1M0

3mremote keypadcable DXG-CBL-3M0

Remote keypadmountingholder only DXG-KEY-HOLDER

Type12/IP54 keypadholeplug(maintain rating withoutkeypad) DXG-KEY-N12PLUG
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PowerXL Series-DG1
Product description

Power Xpert inControl software

The PowerXL series PC tool is designed for programming, controllingand monitoringof the DG1 drives.
Features include loading parameters that can be saved to a file or printed, setting references, starting
and stopping the motor, monitoring signals in graphical or text form, and real-time display.

Power Xpert inControl software

Desc r ip t ion Cata log number

Software kit (software, cable, manual) DXG-ACC-SOFTWARE

Software cable(USB tokeypad[RJ45]) DXG-CBL-PCCABLE

Real-time clockbattery (approximately10,000hourslife) DXG-ACC-RTBATT
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PowerXL Series-DG1
Technical data and speci8cations

PowerXL series—DG1 technical data and specifications

Att r ibute Descr ip t ion Spec i f i c a t ion

Inputratings Inputvoltage Uin 208V to240V, 380V to500V, 525V to600V, –15 to10%

Inputfrequency 50 Hzto 60 Hz(variation upto45 Hzto 66 Hz)

Connection topower Onceperminuteor less

Starting delay 3 s (FR1 toFR2), 4 s (FR3), 5 s (FR4), 6 s (FR5andFR6)

Short-circuit withstandrating 100kAIC (fuses andcircuit breakers)

Outputratings Outputvoltage 0 toUin

Continuous outputcurrent IL: ambienttemperaturemaximum40°C, upto60 °C with derating, overload1.1 x IL (1 min./10 min.)

IH: ambienttemperaturemaximum50°C, upto60 °C with derating, overload1.5 x IH (1 min./10 min.)

Overloadcurrent 150%respectively 110%(1 min./10min.)

Initial outputcurrent 200% (2 s/20 s)

Outputfrequency 0–400 Hz(standard)

Frequencyresolution 0.01 Hz

Controlcharacteristics Controlmethods Frequencycontrol
Speed control
Open-loopspeed control
Open-looptorque control

Switching frequency 230V/480 Vdefaults:
FR1-3: 4kHz
FR4-5: 3.6 kH
FR6: 2 kHz

230V/480 V range:
FR1-3: 1 kHzto12 kHz
FR4-6: 1 kHzto10 kHz

575V defaults:
FR1-4: 3kHz
FR5-6: 2KHz

Automaticswitching frequencyde-ratingin case of overload

575 V range:
FR1-6: 1 kHzto6 kHz

Automaticswitiching frequencyde-ratingin case of overload

Frequencyreference Analog input: resolution0.1% (10-bit), accuracy+1%
Analogoutput:resolution0.1% (10-bit), accuracy+1%
Panel reference: resolution0.01Hz

Field weakeningpoint 20 Hzto 400 Hz

Acceleration time 0.1 s to3000s

Deceleration time 0.1 s to3000s

Braking torque DCbrake: 30% xMotor Rated Torque (Tn)(without brake chopper)
Dynamicbraking(withoptional brake chopperusingan external brake resistor):

100% continuousmaximumrating

Ambientconditions Ambientoperating temperature –10 °C (nofrost) to+50°C, upto+60°C with derating(CT)
–10 °C (nofrost) to+40°C, upto+60°C with derating(VT)

Storage temperature –40°C to+70°C

Relative humidity 0–95% RH, noncondensing,non-corrosive

Air quality: Tested accordingtoIEC 60068-2-60Test Key:
• Chemical vapors Flowingmixedgas corrosion test, Method1(H2S [hydrogensulfide] andSO2 [sulfur dioxide])
• Mechanicalparticles Designedaccording to:

IEC60721-3-3, unit in operation,class 3C2
IEC 60721-3-3, unit in operation,class 3S2

Altitude 100% load capacity (noderating) upto3280 ft (1000 m); 1% derating for each 328 ft (100 m)above
3280 ft (1000 m);max. 9842 ft (3000 m)(2000 mfor corner groundedearth mainsystems)
For575V product,maximumaltitude is 6561ft (2000m)regardless of mainsystem
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PowerXL Series-DG1
Technical data and speci8cations

PowerXL series—DG1 technical data and specifications

Att r ibute Descr ip t ion Spec i f i c a t ion

Ambientconditions, Vibration: 5–150 Hz
continued • EN 61800-5-1 Displacement amplitude: 1mm(peak) at 5Hzto 15.8 Hz(FR1–FR6)

• EN 60668-2-6 Maximumacceleration amplitude:1g at 15.8 Hzto150 Hz(FR1–FR6)

Shock: Storage andshipping: maximum15g, 11 ms(in package)
• ISTA1A
• EN 60068-2-27

Overvoltage OvervoltageCategoryIII

Pollution degree Pollution Degree2

Enclosureclass IP21/Type 1standard in entire kW/hprange
IP54/Type 12option
Note: Keypador keypadholeplugrequired tobe mountedin drive for IP54/Type 12 rating

Immunity Fulfills EN 61800-3(2004), first andsecondenvironment

MTBF FR1: 165,457 hours FR4: 121,567 hours
FR2: 134,833 hours FR5: 108,189 hours
FR3: 102,515 hours FR6: Available in2016

Noise FR1: 51.2 dB FR4: 68.0 dB
FR2: 58.6 dB FR5: 69.1 dB
FR3: 61.0 dB FR6: Available in2016

Standards Safety UL508C,CSA C22.2No. 274-13andEN61800-5-1

EMC +EMC2: EN 61800-3 (2004), CategoryC2
Thedrive can bemodifiedfor IT networks andcorner groundingTN system

Electrostatic discharge Secondenvironment,IEC 61000-4-2, 4kVCDor8kVAD, Criterion B

Fast transient burst Secondenvironment,IEC 61000-4-4, 2 kV/5 kHz,Criterion B

Dielectrical strength Primaryto secondary: 3600Vac/5100 Vdc
Primarytoearth: 2000Vac/2828 Vdc

Approvals EAC, RCM (C-Tick), RoHS, CE, ULandcUL(see nameplateformoredetailedapprovals)

Fieldbus connections Onboard:EtherNet/IP, Modbus® TCP, ModbusRTU, BACnet

Safety/protections Overvoltageprotection Yes
Overvoltagetrip limit 230V drives: 456V

480V drives: 911V
575Vdrives: 1100V

Undervoltageprotection Yes

Undervoltagetrip limit 230V drives: 211V
480V drives: 370V
575V drives: 550V

Earthfault protection Yes
Default: 15% motorFLA, Minimum:0% motorFLA, Maximum:30% motorFLA

Inputphasesupervision Yes

Motorphase supervision Yes

Overcurrentprotection Yes

Unit overtemperatureprotection Yes

Motor overloadprotection Yes

Motorstall protection Yes

Motor underloadprotection Yes

DCbus overvoltage control Yes

Short-circuit protectionof24 V Yes
reference voltages

Surge protection Yes (differential mode2 kV; commonmode4kV
230V drives: 275Vac, 10,000 A
480Vdrives: 320Vac, 8000A
575V drives: 385Vac, 10,000 A

Commoncoated boards Yes (prevents corrosion)

E:ciency Driveefficiency ratings 480V: FR1=97.7% 230V: FR1=96.7%
480V: FR2=97.9% 230V: FR2=97.4%
480V: FR3=97.7% 230V: FR3=97.2%
480V: FR4=98.0% 230V: FR4=97.4%
480V: FR5=98.2% 230V: FR5=97.7%
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PowerXL Series-DG1
Wiring diagram

PowerXL series—DG1 control wiring diagram

Ex te rna l w i r ing P i n S igna l name S igna l Defau l t set t ing Desc r ip t ion

1 +10V Ref. OutputVoltage - 10 Vdc SupplySource

2 AI1+ Analog Input1 0–10 V Voltage Speed Reference (Programmableto4 mAto20 mA)

3 AI1– Analog Input1Ground - Analog Input 1Common(Ground)

4 AI2+ Analog Input2 4mAto 20 mA Current SpeedReference (Programmableto0–10 V)

5 AI2– Analog Input2Ground - Analog Input 2Common(Ground)

6 GND I/O Signal Ground - I/O Groundfor Reference andControl

7 DIN5 Digital Input5 Preset SpeedB0 Sets frequencyoutputtoPreset Speed1

8 DIN6 Digital Input6 Preset SpeedB1 Sets frequencyoutputtoPreset Speed2

9 DIN7 Digital Input7 EmergencyStop(TI–) Inputforces VFDoutputtoshut off

10 DIN8 Digital Input8 Force Remote(TI+) Inputtakes VFDfromLocal toRemote

11 CMB DI5 to DI8 Common Grounded Allows sourceinput

12 GND I/O Signal Ground - I/O Groundfor Reference andControl

13 24 V +24Vdc Output - Control voltage output(100mAmax.)

14 DO1 Digital Output1 Ready Shows thedrive is readyto run

15 24Vo +24Vdc Output - Control voltage output(100mAmax.)

16 GND I/O Signal Ground - I/O Groundfor Reference andControl

17 AO1+ Analog Output1 OutputFrequency Shows Outputfrequency tomotor0–60 Hz(4 mAto 20 mA)

18 AO2+ Analog Output2 Motor Current Shows Motor current of motor0–FLA (4 mAto20 mA)

19 24Vi +24Vdc Input - External controlvoltage input

20 DIN1 Digital Input1 RunForward Inputstarts drivein forwarddirection (start enable)

21 DIN2 Digital Input2 RunReverse Inputstarts drivein reverse direction(start enable)

22 DIN3 Digital Input3 External Fault Inputcauses driveto fault

23 DIN4 Digital Input4 FaultReset Inputresets active faults

24 CMA DI1 to DI4 Common Grounded Allows sourceinput

25 A RS-485Signal A - Fieldbus Communication(Modbus, BACnet)

26 B RS-485Signal B - Fieldbus Communication(Modbus, BACnet)

27 R3NO Relay 3Normally Open At Speed Relay output3shows VFDis at Ref. Frequency

28 R1NC Relay 1NormallyClosed Run Relay output1shows VFD is ina runstate

29 R1CM Relay 1Common

30 R1NO Relay 1Normally Open

31 R3CM Relay 3Common At Speed Relay output3shows VFDis at Ref. Frequency

32 R2NC Relay 2NormallyClosed Fault Relay output2shows VFDis ina fault state

33 R2CM Relay 2Common

34 R2NO Relay 2Normally Open

Notes

Theabovewiring demonstratesa SINK configuration. It is importantthatCMA andCMB are wired toground(as shownbydashedline).

If a SOURCEconfigurationis desired, wire 24Vto CMA andCMB andclose theinputsto ground.

Whenusing the+10V for AI1, it is importanttowire AI1– toground(as shownbydashedline).

If using+10V for AI1 orAI2, terminals 3, 5and6 needtobejumperedtogether.

R
es

i
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PowerXL Series-DG1
Control board layout

PowerXL series—DG1 control board layout

DSP Connection

toPower Board

Keypad

MCU Connection

toPower Board

RTC Battery (Standard)

RJ45 EtherNet/IP, ModbusTCP

OptionalCardSlot A

OptionalCardSlot B

RS-485 TerminatingResistor

MOVScrew

Motor GroundClampLocation

GroundingStrap Location
GroundingStrap Location

Line GroundClampLocation

RemovableEMCScrew

Control I/O Terminals

AI ModeSelection

Safe TorqueOY(STO)

FanPowerWire

O
N

1
2

3

ON

1

LineSide Motor
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PowerXL Series-DG1
Dimensions

PowerXL series—DG1 dimensions

Approximate dimensions in Inches (mm)

W3

H2

W4

W1

W2

H1

D

H3

Ø

Frame Ampere s Approx imate d imens ions in inches (mm) Weight

s i ze Voltage hp (CT/ IH) kw (CT/ IH) D H1 H2 H3 W1 W2 W3 W4 Ø Lb ( kg )

FR2 230Vac 5-7.5 3-5.5 12.5-25 9.63 16.50 15.98 14.96 6.61 5.28 3.54 3.54 0.28 23.37

480 Vac 7.5-15 5.5-11 12-23 (244.7) (419.1) (405.9) (380.0) (167.8) (134.1) (90.0) (90.0) (7.0) (10.6)

575Vac 7.5-15 5.5-11 10-18

FR3 230Vac 10-15 7.5-11 31-48 10.44 21.97 21.46 20.41 8.06 7.24 4.92 4.92 0.35 49.82

480 Vac 20-30 15-22 31-46 (265.1) (558.0) (545.0) (518.5) (204.6) (183.9) (125.0) (125.0) (9.0) (22.6)

575 Vac 20-30 15-22 22-34

FR4 230 Vac 20-30 15-22 61-88 11.57 24.80 24.31 23.27 9.36 9.13 8.07 8.07 0.35 77.60

480 Vac 40-60 30-45 61-87 (294.0) (629.9) (617.5) (591.1) (237.7) (231.9) (205.0) (205.0) (9.0) (35.2)

575 Vac 40-60 30-45 41-62

FR5 230 Vac 40-60 30-45 114-170 13.41 34.98 29.65 27.83 11.34 11.10 8.66 8.66 0.35 154.32

480 Vac 75-125 55-90 105-170 (340.7) (888.5) (753.1) (706.9) (288.0) (281.9) (220.0) (220.0) (9.0) (70.0)

575 Vac 75-125 55-90 80-125

FR6 230 Vac 75-100 55-75 211-261

480 Vac 150-200 110-150 205-261

575 Vac 150-200 110-160 144-208

Note:

575V available inMay 2015

FR6available in2016



Danfoss Power Solutions is a global manufacturer and supplier of high-quality hydraulic and

electric components. We specialize in providing state-of-the-art technology and solutions

that excel in the harsh operating conditions of the mobile oY-highway market as well as the

marine sector. Building on our extensive applications expertise, we work closely with you to

ensure exceptional performance for a broad range of applications. We help you and other

customers around the world speed up system development, reduce costs and bring vehicles

and vessels to market faster.

Danfoss Power Solutions – your strongest partner in mobile hydraulics and mobile

electri8cation.

Go to www.danfoss.com for further product information.

We oYer you expert worldwide support for ensuring the best possible solutions for

outstanding performance. And with an extensive network of Global Service Partners, we also

provide you with comprehensive global service for all of our components.

Local address:

Danfoss
Power Solutions GmbH& Co. OHG
Krokamp 35
D-24539 Neumünster, Germany
Phone: +49 4321 871 0

Danfoss
Power Solutions ApS
Nordborgvej 81
DK-6430 Nordborg, Denmark
Phone: +45 7488 2222

Danfoss
Power Solutions (US) Company
2800 East 13th Street
Ames, IA 50010, USA
Phone: +1 515 239 6000

Danfoss
Power Solutions Trading
(Shanghai) Co., Ltd.
Building #22, No. 1000 Jin Hai Rd
Jin Qiao, Pudong New District
Shanghai, China 201206
Phone: +86 21 2080 6201

Danfoss can accept no responsibility for possible errors in catalogues, brochures and other printed material. Danfoss reserves the right to alter its products without notice. This also applies to products

already on order provided that such alterations can be made without subsequent changes being necessary in speci8cations already agreed.

All trademarks in this material are property of the respective companies. Danfoss and the Danfoss logotype are trademarks of Danfoss A/S. All rights reserved.

Products we oPer:

• Cartridge valves

• DCV directional control

valves

• Electric converters

• Electric machines

• Electric motors

• Gear motors

• Gear pumps

• Hydraulic integrated

circuits (HICs)

• Hydrostatic motors

• Hydrostatic pumps

• Orbital motors

• PLUS+1® controllers

• PLUS+1® displays

• PLUS+1® joysticks and

pedals

• PLUS+1® operator

interfaces

• PLUS+1® sensors

• PLUS+1® software

• PLUS+1® software services,

support and training

• Position controls and

sensors

• PVG proportional valves

• Steering components and

systems

• Telematics

Hydro-Gear

www.hydro-gear.com

Daikin-Sauer-Danfoss

www.daikin-sauer-danfoss.com


