
43" High
36 48 60 72 84 96

33 1/2 R987422146
45 1/2 R987422147 R987422153
57 1/2 R987422148 R987422154 R987422158
69 1/2 R987422149 R987422155 R987422159 R987422162
81 1/2 R987422151 R987422156 R987422160 R987422163 R987422165
93 1/2 R987422152 R987422157 R987422161 R987422164 R987422166 R987422167

67" High
36 48 60 72 84 96

33 1/2 R987422168
45 1/2 R987422169 R987422174
57 1/2 R987422170 R987422175 R987422179
69 1/2 R987422171 R987422176 R987422180 R987422183
81 1/2 R987422172 R987422177 R987422181 R987422184 R987422186
93 1/2 R987422173 R987422178 R987422182 R987422185 R987422187 R987422188

91" High
36 48 60 72 84 96

33 1/2 R987422189
45 1/2 R987422190 R987422195
57 1/2 R987422191 R987422196 R987422200
69 1/2 R987422192 R987422197 R987422201 R987422204
81 1/2 R987422193 R987422198 R987422202 R987422205 R987422208
93 1/2 R987422194 R987422199 R987422203 R987422207 R987422209 R987422210In
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LIABILITY NOTICE
THE DATA SPECIFIED ON THIS DOCUMENT ONLY SERVES TO DESCRIBE THE PRODUCT. NO 
STATEMENTS CONCERNING A CERTAIN CONDITION OR SUITABILITY FOR A CERTAIN APPLICATION 
CAN BE DERIVED FROM OUR INFORMATION. THE INFORMATION GIVEN DOES NOT RELEASE THE 
USER FROM THE OBLIGATION OF OWN JUDGMENT AND VERIFICATION. IT MUST BE REMEMBERED 
THAT OUR PRODUCTS ARE SUBJECT TO A NATURAL PROCESS OF WEAR AND AGING.
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OSB

NOTES:
 
1. PRODUCT LAG BOLTED TO 
RUNNERS (4x)
2. LOCATE WARNING LABEL ON THE 
SIDE THE LIFT TRUCK IS TO LIFT 
FROM.
3. WEIGHT OF THE PRODUCT 
(INCLUDING CRATE) ADDED TO 
LABEL WITH    PERMANENT MARKER, 
IN kg.
4. SCREW THE SIDE WITH THE LABEL 
ON IT. ALL OTHER SIDES CAN BE 
NAILED.
5. CRATE SUITABLE FOR CROSS 
BORDER  SHIPMENT.
6. FOR OUTSIDE DIMENSIONS, ADD 
2.5" TO LENGTH AND WIDTH,  7.75 TO 
HEIGHT

1x4

1x4
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Threaded Inserts 

Catalog Page | Bookmark

 93484A752 
 

In stock for $10.51 per pack 

Packs of 5

Type Rivet Nuts 
Rivet Nut, Nut Insert, or Rivet-Type 
Stud Type 

Open-End Knurled Rivet Nuts with 
Seal 

For Use With Metal 
Application Create New Threads 
Material Steel 
Steel Type C1008 - C1010 
Finish/Coating Zinc Yellow Chromate Plated 
Threaded Type Right-Hand Threaded 
System of Measurement Inch 
Internal Thread Size 3/8"-16 
Internal Thread Fit 2B 
Insert Length .805" 
Drill Size 17/32" 
Material Thickness Range .115" - .250" 
Dimension A .53" 
Dimension C .685" 
Dimension D .035" 
Dimension E .425" 
Rockwell Hardness Not Rated 
Minimum Tensile Strength Not Rated 
Specifications Met Not Rated 
Note PVC foam seal bonded under the 

flange. 
Installation Instructions Determine material thickness. Thread 

nut onto mandrel of an installation 
tool, place in drilled hole of material, 
and crimp to create a backside flange. 
A secure permanent fit between the 
top flange and the crimped bottom 
section is formed. 

Installation Tool 95603A770  

 © 2011 McMaster-Carr Supply Company. All rights reserved.

Page 1 of 1Threaded Inserts

6/20/2011http://www.mcmaster.com/param/asp/PSearch2.asp?reqTyp=parametric&act=psearch&FA...



Fluid Level / Temperature Indicators 

E4 www.stauff.com

Level Gauge ! Type SNA

Characteristics

!"#$%&'($")'&*+*&'",)"-%."/,'",'01)2%$&"-'2*#*2+/"2#'3".0'

maximum tank pressures not exceeding 2 bar / 29 PSI

Nominal Sizes and Designs

 ! 6 nominal sizes from 76 mm / 2.99 in to 305 mm / 12.00 in

 ! Display either undivided (SNA 076 ... 176) or subdivided 

by strut(s) into 2 (SNA 254) or 3 sections (SNA 305)

Please see page E5 for alternative nominal sizes and designs.

Media Compatibility

 ! Suitable for use with Mineral and Petroleum based   

!"#$%&'()*+&(#,*-./*%0#*./12

Materials

 ! Housing made of Steel St 12, black epoxy-coated

 ! Sight tube and plugs made of Polyamide (PA)

 ! Sealings made of NBR (Buna-N®)

 ! Scale plate made of PVC

Special sight tube materials for improved UV or chemical 

resistance and use with special media (such as bio-degradable 

+&(#,3*#(4,4'*5(',3*6%,5'(04,3*47)82 as well as special sealing 

materials, e.g. FPM (Viton®), and scale plate materials, 

e.g. Aluminium, are available on request. 

Please see page E5 for alternative housing materials.  

Technical Data

 ! IP 65 protection rating: Dust tight and protected  

against water jets (IP 67 on request) 

 ! Operating temperature range:  

-30 °C ... +80 °C / -22 °F ... +176 °F

 ! Recommended tightening torque: 8 N·m / 5 9 ft·lb

Accessories / Options

 ! Red / blue capillary tube thermometers with a dual  

Celsius / Fahrenheit scale and a temperature display  

range of up to +80 °C / +180 °F

 ! Dial thermometers with probe and a Celsius or a dual Celsius /  

Fahrenheit scale with a temperature display range of up to 

+100 °C / +212 °F

 ! Thermo Switches 

 ! Temperature Sensors

Please see pages E8 and E9 for details.
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Design of Scale Plates

S X S - T

Thermometer Options

N

Dimensions 

Nominal Size Dimensions (mm/in)

A B C (Max.) D E F (with T1) F (with T2) L1 L2 L3

SNA 076
45 34,5 8 27 43,5 165,5 265,5 108 76 31

1.77 1.36 .32 1.06 1.71 6.52 10.45 4.25 2.99 1.22

SNA 127
45 34,5 8 27 43,5 165,5 265,5 159 127 76

1.77 1.36 .32 1.06 1.71 6.52 10.45 6.26 5.00 2.99

SNA 150
45 34,5 8 27 43,5 165,5 265,5 182 150 99

1.77 1.36 .32 1.06 1.71 6.52 10.45 7.17 5.91 3.90

SNA 176
45 34,5 8 27 43,5 165,5 265,5 208 176 124

1.77 1.36 .32 1.06 1.71 6.52 10.45 8.19 6.93 4.88

SNA 254
45 34,5 8 27 43,5 165,5 265,5 285 254 192

1.77 1.36 .32 1.06 1.71 6.52 10.45 11.22 10.00 7.56

SNA 305
45 34,5 8 27 43,5 165,5 265,5 336 305 244

1.77 1.36 .32 1.06 1.71 6.52 10.45 13.23 12.00 9.61

Capillary Tube Thermometer 

with a dual Celsius / Fahrenheit 

scale up to +80 °C / +180 °F 

SNA   127   B   -   S   -   O   -   12   -   O   -   60

a Type
 /494'*:%&64*;(7!*9(,&%'*+&(#*'494'*(0#()%7(50* SNA

b Nominal Size
 SNA 076 (nominal size of 76 mm / 2.99 in) 076

 SNA 127 (nominal size of 127 mm / 5.00 in) 127

 SNA 150 (nominal size of 150 mm / 5.91 in) 150

 SNA 176 (nominal size of 176 mm / 6 93 in) 176

 SNA 254 (nominal size of 254 mm / 10.00 in) 254 
 SNA 305 (nominal size of 305 mm / 12.00 in) 305

 Please see page E5 for alternative nominal sizes.

c Sealing Material
 NBR (Buna-N®) (standard option) B

 FPM (Viton®) V

d Design of Scale Plate
 With STAUFF logo (standard option) S

 Neutral design without any logo N

 Custom-designed scale plate (please specify) X

e Thermometer Option
 Supplied without thermometer O

 Red Capillary Tube thermometer on scale plate T

 Blue Capillary Tube thermometer on scale plate TB

 Dial thermometer with probe (200 mm / 7 87 in) 

 and a Celsius scale up to 100 °C 
T1C

 Dial thermometer with probe (300 mm / 11.81 in) 

 and a Celsius scale up to 100 °C 
T2C 

 Dial thermometer with probe (200 mm / 7 87 in) 

 and a dual scale up to 100 °C / 212 °F 
T1CF

 Dial thermometer with probe (300 mm / 11.81 in) 

 and a dual scale up to 100 °C / 212 °F 
T2CF

f Banjo Bolt Size
 Metric ISO thread M12 (standard option) 12

 Metric ISO thread M10 10

 <0(=4#*)5%$,4*thread 1/2–13 UNC U1

 <0(=4#*=04*thread 1/2–20 UNF (special option) U2

 <0(=4#*4>7$%?=04*thread 1/2–28 UNEF (special option) U3

g Thermo Switch / Temperature Sensor Option
 Supplied without Thermo Switch / Temperature Sensor -

 Thermo Switch TS-SNA/SNK; Break contact

 (normally closed); Equipped with standard connector 
O

 Thermo Switch TS-SNA/SNK; Break contact

 (normally closed); Equipped with connector M12 
OD

 Thermo Switch TS-SNA/SNK; Make contact

 (normally open); Equipped with standard connector 
C

 Thermo Switch TS-SNA/SNK; Make contact

 (normally open); Equipped with connector M12 
CD

 Temperature Sensor TS-SNA/SNK-PT100;

 Equipped with connector M12 
PT100

 
Thermo Switches / Temperature Sensors only available for 

 banjo bolt  size M12. Please see pages E8 and E9 for details.

h Switching Temperature
 Contact switches at +60 °C / +140 °F 60

 Contact switches at +70 °C / +158 °F 70

 Contact switches at +80 °C / +176 °F 80

 Contact switches at +90 °C / +194 °F 90

 Only to be indicated when using a Thermo Switch.

 Options T1C/T1CF and T2C/T2 CF are not available for  

 banjo bolt size M10 and not be used in conjunction with

 Thermo Switches or Temperature Sensors.  

 Please see page E8 for details.

Order Codes

Maximum admissible tolerance for the bolt center spacing (dimension L2) according to DIN ISO 2768-f: ±0,20 mm / .008 in for all nominal sizes.

Dimensional drawings: All dimensions in mm (in).

Dimensions / Technical Data / Order Codes

Y
O

U
R

 L
O

G
O

Clearance Hole: 
Ø13 (Ø.51) for M12 / Ø10,5 (Ø.41) for M10 / 
Ø13,5 (Ø.53) for UNC, UNF and UNEF
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RD 51513, Ausgabe: 2019-12, Bosch Rexroth AG 

Breathing filter

Features

	▶ Special highly efficient filter materials
	▶ Air filtration in hydraulic and lubricating oil tanks
	▶ Prevention of initial damage of pumps, bearings and 

system components
	▶ Filter rating optional 10 μm [10 micron] (paper) or  

3 μm [3 micron] (micro glass)

	▶ Size 0 … 1
	▶ Flow, max.: 400 l/min  [106 gpm]
	▶ Connection up to DN 30, up to DN 55
	▶ Operating temperature ‒30 °C to  +100 °C [–22 °F to  

212 °F]

RD 51513 
Edition: 2019-12Type FEF 0, FEF 1

Contents

Features	 1
Ordering code	 2, 3
Order example and Preferred types 	 3
Function, section	 4
Technical data	 5
Compatibility with permitted hydraulic fluids	 5
Areas of application of the breathing and air bleed 
filter in hydraulic systems	 5
Dimensions	  6, 7
Mounting, Commissioning, Maintenance	 8
Tightening torques	 8
Exchanging the cap	 8
Directives and standardization	 9
Intended use	 10
Improper use	 10
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Design	
01 Filling and breathering filter FEF
02 Size 1

Component series
03 Component series 20 ... 29 (20 ... 29: unchanged installation and connection dimensions) 2X

Filter rating in μm
04 Absolute Micro glass, not cleanable H3V3

Nominal Filter paper, not cleanable P10

Seal
05 NBR seals M

Material
06 CED-coated steel K

Supplementary information
07 Filling strainer, length 100 mm [3.94 in] ES100
08 Chain KT

Side clip L
Backflow prevention R

01 02 03 04 05 06 07 08

FEF 1 – 2X / – M – K – ES100 –

Order example Preferred types

1)	 Further versions are available on request.

Material number Description Material number Description
R928052084 FEF1-2X/H3V3-M-K-ES100-L R928052084 FEF1-2X/H3V3-M-K-ES100-L

R928052088 FEF1-2X/H3V3-M-K-ES100
R928052102 FEF1-2X/P10-M-K-ES100
R928052112 FEF1-2X/H3V3-M-K-ES100-R
R928058351 FEF1-2X/H3V3-M-K-ES100-KT
R928058352 FEF1-2X/P10-M-K-ES100-KT

R928018808 FEF 0 P10-F00 R928018808 FEF 0 P10-F00

Order example and Preferred types1) 

Breathing filter Type FEF 1

Ordering code 
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Bosch Rexroth AG, RD 51513, Edition: 2019-12

Function, section

Combination of flange-mounting filling filter and cap  
removable over the bayonet lock as air breather with  
internal filter element. The filter element must be 
exchanged with the cap. The breathing filters are used in 
hydraulic systems for filtration of the suction air of the 
fluid tank. They are designed for installation on fluid tanks.

Depending on the process cycles, the air and contamina-
tion are drawn into the fluid tank. By use of our breathing 
filters, air circulation at the fluid tank can still be ensured 
and the system be protected against contamination.

They basically consist of a cap (1) with bayonet lock  
including filter element (2) as well as a base (3) with filling 
strainer (4) for mounting at the tank. 

Via the bayonet lock, the cap (1) is connected to the base 
(3). The contaminated air flow is directed via opening (A) 
through the filter element and into the fluid tank (T). 
Before entering the fluid tank, any air is filtered. The out-
flowing air is also directed through the filter element.

Type FEF 0
By default, the cap (1) is connected via a chain (7) to the 
base (3).

Type FEF 1
The filter is optionally available with return flow protection 
(amending specification of R (5)). Additionally, a configu-
ration with lockable lateral clip (amending specification of 
L (6)) can be realized. The cap (1) can also be connected 
to the base (3) via a chain (amending specification of KT) 
to prevent loss of the cap.

The scope of delivery of both breathing filters includes 
slotted hexagon socket head cap screws, galvanized, 
M5x12 DIN84 4.8.

Type FEF 0

3

1

2

7

4

Type FEF 1

1

2

3

5

4

6
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Technical data 
(For applications outside these parameters, please consult us!)

General
Installation position Vertical
Operating temperature range °C [°F] –30…+100 [– 22…+212] 
Ambient temperature range °C [°F] –30…+100 [– 22…+212] 
Storage conditions °C [°F] –30…+100 [– 22…+212] 
Connection NG 0 1

Standard up to DN 30 up to DN 55
Material 	▶ Cap Galvanized steel

Fibers (organic or inorganic);
Polyurethane end disks

CED-coated steel
Fibers (organic or inorganic);

Polyurethane end disks
	▶ Seals NBR-bound cellulose fibers NBR
	▶ Flange                    Galvanized steel	 CED-coated steel
	▶ Filling strainer Galvanized steel / rating 800 μm Galvanized steel / rating 500 μm
	▶ Hexagon socket 
head cap screw

Cylinder head screw M5x12 DIN84
Material 4.8

Weight kg [lbs] 0,17 [0.37] 0,32 [0.71]

Compatibility with permitted hydraulic fluids

Hydraulic fluid Classification Suitable sealing materials Standards
Mineral oil HLP NBR DIN 51524

 Important information on hydraulic fluids:
	▶ For more information and data on the use of other hydraulic 
fluids, please refer to data sheet 90220 or contact us.

The following table shows the areas of application of the breathing and air bleed filter in  
hydraulic systems.

Capacity fluctuation
Maximum air flow at a pressure differential of 0,01 bar [0.15 psi] 

l/min [gpm] at pure element  

Type Standard hydraulic range Use in potentially explosive areas  
(see directive 2014/34/EU (ATEX)) Comment

FEF 0 P10-F00 42 l/min [11.1 gpm] 21 l/min [5.5 gpm] –
FEF1-2X/*-M-K-ES100 400 l/min [106 gpm] 200 l/min [52.8 gpm] * Includes all variants except  

versions with R
FEF1-2X/*-M-K-ES100-R 85 l/min [22.5 gpm] 42 l/min [11.1 gpm] * Includes all variants including 

versions with R

NAJ1WEL
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ØC

30

ØD
A

B

F

E G

Dimensions: FEF 1 
(dimensions in mm [inch])

A B Ø C Ø D Ø E Ø F G

100  
[3.94]

56  
[2.2]

81  
[3.19]

49  
[1.93]

73  
[2.87]

55  
[2.17] M5
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Mounting, Commissioning, Maintenance

Mounting
	▶ Filter connection must correspond to the hole pattern 

(DIN 24557-2) at the tank.
	▶ Position the seal on the hole pattern at the tank, insert 

the filling strainer and apply the second seal.
	▶ Over the flange, all parts are fitted at the tank. For this 

purpose, the screws included in the scope of delivery 
(see tightening torques) must be used.

	▶ Screw-in the cap in clockwise direction (see tightening 
torques).

	▶ We recommend a minimum clearance of 140 mm  
[5.51 inch]  between filter and oil level.

Commissioning
For commissioning of the system, no measures must be 
taken regarding the breathing filter.

Maintenance
Exchanging the cap:
The cap with integrated filter element must be replaced at 
least every 6 months. The degree of contamination of the 
filter element can be indicated by means of vacuum  
monitoring at the tank (see accessories). We recommend 
changing the cap at an underpressure of 0.05 bar [0.73 psi].

Tightening torques

Cap FEF...
Tightening torque with  
μtotal = 0.14 Nm [lb-ft] 30 [22]

Screws M5 Nm [lb-ft] 0,9 [0.66]

Exchanging the cap

Filter application 
range

Environmental  
conditions

medium dust content

Maintenance 
interval

General mechanical 
engineering

9…25 mg/m3 

[0.05…0.14 oz/in3] 4000 h

Heavy industry 50…80 mg/m3 

[0.29…0.46 oz/in3] 3000 h

Mobile hydraulics 30…100 mg/m3 

[0.17…0.58 oz/in3] 3000 h
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Classification according to the Pressure Equipment Directive
Bosch Rexroth FEF1 breathing and air bleed filters according to data sheet 51513 are not classified as devices or  
components according to Pressure Equipment Directive 2014/68/EU (PED).

Use in potentially explosive areas according to  
directive 2014/34/EU:
This filter is not classified as device or component  
according to directive 2014/34/EU and does not bear a  
CE mark. It has been proven with the ignition risk analysis 
that this breathing filter does not have own ignition  
sources according to DIN EN ISO 80079-36.  

Breathing filter
Use/assignment Gas 2G Dust 2D

Assignment Ex h IIC T4...T1 Gb Ex h IIC T100°C...T450°C Db 1)

Minimum conductivity of the medium pS/m min 300
Dust accumulation max ‒ 0,5 mm [0.019 inch]

Zone suitability
Gas 1 2
Dust 21 22

The filter can be used for the following potentially  
explosive atmospheres:

1)	 The temperature depends on the temperature of the medium in the filter and must not exceed the value specified here.

Directives and standardization

Rexroth filters, the filter elements built into them and filter accessories are tested and quality-monitored according to 
different ISO test standards:

Filtration performance test (multipass test) ISO 16889:2008-06
Compatibility with hydraulic fluid ISO 2943:1998-11

The development, manufacture and assembly of Rexroth industrial filters and Rexroth filter elements is carried out  
within the framework of a certified quality management system in accordance with ISO 9001:2000.

Product validation
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Bosch Rexroth AG
Ketsch plant
Hardtwaldstr. 43
68775 Ketsch, Germany
Phone +49 (0) 62 02 / 603-0
filter-support@boschrexroth.de
www.boschrexroth.de

© All rights to this document are the property of Bosch Rexroth AG, including
registrations of industrial property rights. It must not be reproduced or trans-
ferred to third parties without our consent.
The data specified only serves to describe the product. No statements concer-
ning a certain condition or suitability for a certain application can be derived
from our information. The information given does not release the user from the
obligation of own judgment and verification.
It must be remembered that our products are subject to a natural process of
wear and aging.

FEF 0, FEF 1 | Breathing filter

Intended use

This filter consists of a filter cap with bayonet lock and filter element, base and filling strainer which serve as compo-
nents in the sense of the EC Machinery Directive 2006/42/EC in hydraulic machinery for the separation of dirt particles.

This filter may be used under the following boundary conditions and limits:
	▶ Only in systems with fluids of group 2, according to Pressure Equipment Directive 2014/68/EU.
	▶ Only according to the application and environmental conditions in the section “Technical data”
	▶ Only in compliance with the specified performance limits in the section “Technical data“; extended operational  

durability/load cycles on request
	▶ Only with hydraulic fluids and the intended seals according to the section „Compatibility with hydraulic fluids”
	▶ Use in potentially explosive areas according to the section „Directives and standardization”.
	▶ The notes regarding the operating modes according to the section „Assembly, commissioning, maintenance” must be 

observed.
	▶ Compliance with application and environmental conditions according to the technical data.
	▶ Compliance with the specified performance limits.
	▶ Use in the original condition, without damage.
	▶ For any maintenance including replacement of the filter cap, original Bosch Rexroth spare parts must always be used.
	▶ Repair by the customer, particularly at pressurized components, is inadmissible.
	▶ This filter is exclusively intended for professional use and not for private use.
	▶ The filter cap may only be used as spare part if it is combined with the original Bosch Rexroth base.
	▶ Regarding the installation position, it must be ensured that the filter cap is always aligned to „12 o‘clock“.

Improper use

Any use deviating from the intended use is improper and thus not admissible.
Improper use of the filters includes:

	▶ Incorrect storage
	▶ Incorrect transport
	▶ Lack of cleanliness during storage, assembly and operation
	▶ Incorrect installation
	▶ Use of inappropriate/non-admissible hydraulic fluids
	▶ Exceedance of the specified maximum pressures and load cycles
	▶ Operation outside the approved temperature range
	▶ Installation and operation in an inadmissible device group or category
	▶ Operation outside the specified limits for the operating voltage, see the section „Technical data“ 

Bosch Rexroth AG does not assume any liability for damage caused by improper use. The user assumes all risks involved 
with improper use.



Series 31 
Size NG18 to 140
Nominal pressure 4000 psi (280 bar)
Peak pressure 5100 psi (350 bar)
Open circuit

RA-A 92711/04.12   1/44
Ersetzt: 07.09
and RE 92707/11.10

Axial Piston Variable Pump  
(A)A10VSO  
(US-Version)

Data sheet

Features
 – Variable pump in axial piston swashplate design for hydro-
static drives in an open circuit

 – The flow is proportional to the drive speed and the displace-
ment

 – The flow can be steplessly varied by adjustment of the 
swashplate angle.

 – 2 case drain ports

 – Excellent suction characteristics

 – Low noise level

 – Long service life

 – Axial and radial load capacity of drive shaft

 – Favorable power/weight ratio

 – Versatile controller range

 – Short control time

 – The through drive is suitable for adding gear pumps and axial 
piston pumps up to the same size, i.e., 100% through drive.
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DR – Pressure control 10
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ER – Electro-hydraulic pressure control 15
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 A10VSO Series 31    RA-A 92711/04.122/44 Bosch Rexroth Corp.

Type code for standard program

(A)A10VS O / 31 – V
01 02 03 04 05 06 07 08 09 10 11 12 13

Version 18 28 45 71 100 140

01

Standard version (without symbol) ● ● ● ● ● ●

HFA, HFB, HFC hydraulic fluid (except for Skydrol) – ● ● ● ● ● E 

High-speed version – – ● ● ● ● H

Axial piston unit

02
Swashplate design, variable, nominal pressure 4000 psi (280 bar), 
maximum pressure 5100 psi (350 bar)

● – – – – – A10VS

– ● ● ● ● ● AA10VS

Operation mode
03 Pump, open circuit O

Size (NG)
04 Geometric displacement, see table of values on pages 6 and 7 18 28 45 71 100 140

Control device

05

Two-point control, directly operated ● ● ● ● ● ● DG

Pressure control ● ● ● ● ● ● DR

with flow control, hydraulic

X-T open ● ● ● ● ● ● DFR

X-T closed ● ● ● ● ● ● DFR1

pressure and swivel-angle control, electric ● ● ● ● ● ● DFE11)

with pressure cut-off, remotely operated

hydraulic ● ● ● ● ● ● DRG

electrical negative characteristic 12V ● ● ● ● ● ● ED71

24V ● ● ● ● ● ● ED72

positive characteristic 12V ● ● ● ● ● ● ER712)

24V ● ● ● ● ● ● ER722)

Pressure, flow and power control – ● ● ● ● ● DFLR

Series
06 Series 3, Index 1 31

Direction of rotation

07
Viewed on drive shaft clockwise R

counter clockwise L

Seals
08 FKM (fluor-caoutchouc) V

 = available ❍ = on request – = not available

1) See RE 30030
2) The following must be taken into account during project planning: 

Excessive current levels (I > 1200 mA with 12 V or I > 600 mA with 24 V) to the ER solenoid can result in undesired increase 
of pressure which can lead to pump or system damage: 
- Use Imax current limiter solenoids. 
- A sandwich plate pressure reducing valve can be used to protect the pump in the event of overflow. 
  An accessory kit with pressure reducing sandwich plate can be ordered from Rexroth under part number R902490825.
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3/44Bosch Rexroth Corp.RA-A 92711/04.12    A10VSO Series 31

Type code for standard program

(A)A10VS O / 31 – V
01 02 03 04 05 06 07 08 09 10 11 12 13

Drive shaft 18 28 45 71 100 140

09

Splined shaft  
ANSI B92.1a

standard shaft ● ● ● ● ● ● S

similar to shaft "S" however for higher input torque ● ● ● ● – – R

reduced diameter, not for through drive ● – – – ● – U

Parallel keyed shaft 
ISO 3019-1

not for through drive
● ● ● ● ● ● K

Mounting flange 18 28 45 71 100 140

10
ISO 3019-1 2-hole ● ● ● ● ● – C

4-hole – – – – – ● D

Service line port 18 28 45 71 100 140

11
SAE flange ports on opposite side, UNC fastening thread ● ● ● – ● ● 62

– – – ● – – 92

Through drive 18 28 45 71 100 140

12

without through drive ● ● ● ● ● ● N00

Flange ISO 3019-1 coupling for splined shaft1)

Diameter diameter

82-2 (A) 5/8 in 9T 16/32DP ● ● ● ● ● ● K01

3/4 in 11T 16/32DP ● ● ● ● ● ● K52

101-2 (B) 7/8 in 13T 16/32DP – ● ● ● ● ● K68

1 in 15T 16/32DP – – ● ● ● ● K04
127-2 (C) 1 1/4 in 14T 12/24DP – – – ● ● ● K07

1 1/2 in 17T 12/24DP – – – – ● ● K24
152-4 (D) 1 3/4 in 13T 8/16DP – – – – – ● K17

Connectors for solenoids2) 18 28 45 71 100 140
13 HIRSCHMANN connector – without suppressor diode ● ● ● ● ● ● H

1) Coupling for splined shaft as per ANSI B92.1a
2) Connectors for other electric components can deviate.

 = available ❍ = on request – = not available
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 A10VSO Series 31    RA-A 92711/04.124/44 Bosch Rexroth Corp.

Technical data
Hydraulic fluid

Before starting project planning, please refer to our data 
sheets RE 90220 (mineral oil) and RE 90221 (environmentally 
acceptable hydraulic fluids) and RE 90223 (HF-fluids) for 
detailed information regarding the choice of hydraulic fluid and 
application conditions.

When using environmentally acceptable hydraulic fluids,  
the limitations regarding technical data and seals must be 
observed. Please contact us. When ordering, indicate the 
hydraulic fluid that is to be used.

Operating viscosity range

For optimum efficiency and service life we recommend that the 
operating viscosity (at operating temperature) be selected in 
the range 

opt = opt. operating viscosity 80 - 170 SUS (16 ... 36 mm2/s)

referred to reservoir temperature (open circuit).

Limits of viscosity range

For critical operating conditions the following values apply:

nmin = 60 SUS (10 mm2/s)  
 short-term (t  1 min) 
 at max perm. case drain temp. of 195 °F (90 °C).

Please also ensure that the max. case drain temperature of 
195 °F (90 °C) is not exceeded in localized areas (for instance, 
in the bearing area).The fluid temperature in the bearing area is  
approx. 7 °F (5 K) higher than the average case drain tempera-
ture.

nmax =  4640 SUS (1000 mm2/s) 
 short-term (t  1 min) 
 on cold start 
 (p  435 psi (30 bar), n  1000 rpm, 
 tmin -13 °F (-25 °C))

Depending on the installation situation, special measures 
are necessary at temperatures between -40 °F (-40 °C) and 
-13 °F (-25 °C). Please contact us.

For detailed information on operation with low temperatures 
see data sheet RE 90300-03-B.

Selection diagram

Notes on the choice of hydraulic fluid

In order to select the correct hydraulic fluid, it is necessary to 
know the operating temperature in the reservoir (open circuit) 
in relation to the ambient temperature.

The hydraulic fluid should be selected so that within the ope-
rating temperature range, the viscosity lies within the optimum 
range ( opt), see shaded section of the selection diagram. We 
recommend to select the higher viscosity grade in each case.

Example: at an ambient temperature of X °F (°C) the operating 
temperature is 140 °F (60 °C). In the optimum operating vis-
cosity range ( opt; shaded area) this corresponds to viscosity 
grades VG 46 resp. VG 68; VG 68 should be selected.

Important:  
The case drain temperature is influenced by pressure and input 
speed and is always higher than the reservoir temperature. 
However, at no point in the component may the temperature 
exceed 195 °F (90 °C). The temperature difference specified 
on the left is to be taken into account when determining the 
viscosity in the bearing.

If the above conditions cannot be met, due to extreme opera-
ting parameters please contact us.

Filtration of the hydraulic fluid
The finer the filtration the better the cleanliness level of the hyd-
raulic fluid and the longer the service life of the axial piston unit.

In order to guarantee the functional reliability of the axial piston 
unit it is necessary to carry out a gravimetric evaluation of the 
hydraulic fluid to determine the particle contamination and the 
cleanliness level according to ISO 4406. A cleanliness level of 
at least 20/18/15 must be maintained. 
At very high hydraulic fluid temperatures (195 °F (90 °C) to ma-
ximum 239 °F (115 °C)), a cleanliness level of at least 19/17/14 
according to ISO 4406 is necessary.

If the above cleanliness levels cannot be maintained, please 
contact us.

-40° -4° 32° 68° 104° 140° 176° 212° °F

-40° -20° 0° 20° 40° 60° 80° 100° °C

-40° -25° 10° 0° 10° 30° °C50° 70° 90° 115°

-40° -13° 14° 32° 50° 86° °F122° 158° 194° 240°

16007400
10004600
6003000
4002000

2001000

100500

60300

40200

20100

1060

mm2/sSUS
542

80

74001600

17036

8016

425
SUSmm2/s

t max = 240°F (115°C)t min = -40°F (-40°C)

VG 22
VG 32
VG 46
VG 68
VG 100

Vi
sc

os
ity

 

Temperature t
Fluid temperature range

opt
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5/44Bosch Rexroth Corp.RA-A 92711/04.12    A10VSO Series 31

Technical data
Operating pressure range

Pressure at service line port B

Nominal pressure pnom  ________ 4000 psi (280 bar) absolute 

Maximum pressure pmax  ______ 5100 psi (350 bar) absolute 
Single operating period ___________________________ 2.5 ms 
Total operating period _____________________________ 300 h

Min. pressure (high-pressure side)  _  145 psi (10 bar) absolute1)

Rate of pressure change RA max _ 232060 psi/s (16000 bar/s)

pnom

t

p

Time t

P
re

ss
ur

e 
p

Pressure at suction port S (inlet)
Minimum pressure pS min ___________ 12 psi (0.8 bar) absolute 
Maximum pressure pS max  _________145 psi (10 bar)1) absolute

Note
Please contact us for values for other hydraulic fluids.

Case drain pressure

Maximum permissible case drain pressure (at port L, L1): 
Maximum 7 psi (0.5 bar) higher than the inlet pressure at port 
S, however not higher than 30 psi (2 bar) absolute.

pL max abs  _________________________ 30 psi (2 bar) absolute1)

1) Other values on request

Definition

Nominal pressure pnom

The nominal pressure corresponds to the maximum design 
pressure.

Maximum pressure pmax

The maximum pressure corresponds to the maximum operating 
pressure within the single operating period. The total of the 
single operating periods must not exceed the total operating 
period.

Minimum pressure (high-pressure side)
Minimum pressure in the high-pressure side (port B) that is 
required in order to prevent damage to the axial piston unit. 
The minimum pressure depends on the speed and displace-
ment of the axial piston unit.

Rate of pressure change RA

Maximum permissible pressure build-up and pressure reduc-
tion speed with a pressure change over the entire pressure 
range.

P
re

ss
ur

e 
p t1

t2 tnSingle operating period

Minimum pressure (high-pressure side)

Maximum pressure pmax
Nominal pressure pnom

Time t

Total operating period = t1 + t2 + ... + tn
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 A10VSO Series 31    RA-A 92711/04.126/44 Bosch Rexroth Corp.

Technical data, standard unit
Table of values (theoretical values, without efficiencies and tolerances: values rounded)

Size NG 18 28 45 71 100 140

Geometrical displacement per revolution

Vg max in3 (cm3) 1.10 (18) 1.71 (28) 2.75 (45) 4.33 (71) 6.10 (100) 8.54 (140)

Speed1)

maximum at Vg max nnom rpm 3300 3000 2600 2200 2000 1800

maximum at Vg  < Vg max nmax perm rpm 3900 3600 3100 2600 2400 2100

Flow

at nnom and Vg max qv max gpm (l/min) 15.7 (59) 22 (84) 31 (117) 41 (156) 53 (200) 67 (252)

at nE = 1800 rpm and Vg max qvE max gpm (l/min) 7.2 (32) 13.3 (59) 21.4 (81) 33.8 (128) 47.6 (180) 67 (252)
Power at p = 4000 psi 
                       (280 bar)

at nnom, Vg max Pmax HP (kW) 36 (28) 51 (39) 72 (55) 96 (73) 124 (93) 156 (118)

at nE = 1800 rpm and Vg max PE max HP (kW) 19 (15) 31 (24) 50 (38) 91 (69) 111 (84) 156 (118)

Torque

at Vg max and
p = 4000 psi 

        (280 bar)
Tmax

lb-ft 
(Nm)

58 
(80)

91 
(125)

146 
(200)

230 
(316)

324 
(445)

453 
(623)

p = 1450 psi 
        (100 bar)

T
lb-ft 
(Nm)

14.6 
(30)

33 
(45)

53

(72)

83 
(113)

117 
(159)

164 
(223)

Rotary stiffness,  
drive shaft S c

lb-ft/rad 
(Nm/rad)

8082 
(11087)

16400 
(22317)

27560 
(37500)

53018 
(71884)

89348 
(121142)

125042 
(169537)

R c
lb-ft/rad 
(Nm/rad)

10870 
(14850)

19400 
(26360)

30240 
(41025)

56456 
(76545)

– 
(–)

– 
(–)

U c
lb-ft/rad 
(Nm/rad)

5946 
(8090)

– 
(–)

– 
(–)

– 
(–)

67180 
(91093)

– 
(–)

K c
lb-ft/rad 
(Nm/rad)

9805 
(13340)

19712 
(26189)

32270 
(43905)

60352 
(82112)

99448 
(135303)

144680 
(188406)

Moment of inertial rotary group JTW
lbs-ft2 
(kgm2)

0.022 
(0.00093)

0.0403 
(0.0017)

0.0783 
(0.0033)

0.1970 
(0.0083)

0.3963 
(0.0167)

0.5743 
(0.0242)

Angular acceleration, maximum2) rad/s2 6800 5500 4000 3300 2700 2700

Filling capacity V gal (L) 0.1 (0.4) 0.2 (0.7) 0.26 (1.0) 0.4 (1.6) 0.6 (2.2) 0.8 (3.0)

Weight (without through drive) approx. m lbs (kg) 26.5 (12) 33 (15) 46 (21) 73 (33) 99 (45) 132 (60)

1) The values are applicable:
 - for an absolute pressure pabs = 15 psi (1 bar) at suction port S 
 - within the optimum viscosity range from opt = 80 to 170 SUS (16 to 36 mm2/s) 
 - for mineral-oil based hydraulic fluid.

2) The scope of application lies between the minimum necessary and the maximum permissible drive speeds. 
Valid for external excitation (e.g. diesel engine 2- to 8-fold rotary frequency, cardan shaft 2-fold rotary frequency). 
The limiting value is only valid for a single pump. 
The loading capacity of the connecting parts must be taken into account.

Note
Exceeding the maximum or falling below the minimum permissible values can lead to a loss of function, a reduction in operational 
service life or total destruction of the axial piston unit. We recommend to check the loading through tests or calculation / simula-
tion and comparison with the permissible values.

Determination of size

Flow qV =
Vg V [gpm 

(l/min)]
Vg = Displacement per revolution in in3 (cm3)

231 (1000) p = Differential pressure in psi (bar)

Torque T =
Vg p [lb-ft 

(Nm)]
n = Speed  in rpm

p mh V = Volumetric efficiency

Power P =
2

=
qV p [HP 

(kW)]
mh = Mechanical-hydraulic efficiency

33000 (60000) t t = Total efficiency( t = V mh)
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 A10VSO Series 31    RA-A 92711/04.128/44 Bosch Rexroth Corp.

Technical data
Permissible radial and axial loading on the drive shaft

Size NG 18 28 45 71 100 140

Radial force maximum 
at a/2

Fq max
lbf 
(N)

79 
(350)

270 
(1200)

337 
(1500)

427 
(1900)

517 
(2300)

630 
(2800)

Axial force maximum

+ Fax max
lbf 
(N)

157 
(700)

225 
(1000)

337 
(1500)

540 
(2400)

900 
(4000)

1080 
(4800)

Permissible input and through-drive torques

Size NG 18 28 45 71 100 140

Torque 
at Vg max and p = 4000 psi (280 bar)1) Tmax lb-ft (Nm) 58 (80) 91 (125) 146 (200) 230 (316) 324 (445) 453 (623)

Input torque for drive shaft, maximum2)

S TE max lb-ft (Nm) 92 (124) 146 (198) 235 (319) 462 (626) 814 (1104) 1195 (1620)

Ø in 3/4 7/8 1 1 1/4 1 1/2 1 3/4

R TE max lb-ft (Nm) 118 (160) 184 (250) 295 (400) 475 (644) – (–) – (–)

Ø in 3/4 7/8 1 1 1/4 – –

U TE max lb-ft (Nm) 43 (59) – (–) – (–) – (–) 439 (595) – (–)

Ø in 5/8 – – – 1 1/4 –

K TE max lb-ft (Nm) 77 (104) 107 (145) 156 (212) 319 (433) 553 (750) 875 (1186)

Ø
in 
(mm)

0.7500 
(19.05)

0.8750 
(22.225)

1.0000 
(25.4)

1.2500 
(31.75)

1.5000 
(38.1)

1.7500 
(44.45)

Maximum through-drive torque for drive shaft

S TD max lb-ft (Nm) 80 (108) 118 (160) 235 (319) 363 (492) 574 (778) 934 (1266)

R TD max lb-ft (Nm) 88 (120) 130 (176) 269 (365) 404 (548) – (–) – (–)

K TD max lb-ft (Nm) 77 (104) 107 (145) 156 (212) 319 (433) 553 (750) 875 (1186)

1) Without considering efficiency
2) For drive shafts free of radial load

Distribution of torques

 

TE and TD are made up as followed:

TE = T1 + T2 + T3

TD = T2 + T3

TE < TE max

TD < TD max

A through drive with U shaft is also possible if these conditions 
are observed and technical data is reduced, whereby TE max 
apuals TD max, please contact us.

2. Pumpe
1. Pumpe

TE

TD

T1 T2

T3

 Fax

Fq

a

a/2 a/2

1st pump 2nd pump
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 A10VSO Series 31    RA-A 92711/04.1210/44 Bosch Rexroth Corp.

DR – Pressure control
Circuit diagram, sizes 18 to 100

Circuit diagram, size 140

Port for

B Service line

S Suction line

L, L1 Case drain (L1 plugged)

Control data

Hysteresis and repeatability p __________ max. 45 psi (3 bar)

Pressure rise, maximum

NG 18 28 45 71 100 140

p psi 
(bar)

60 
(4)

60 
(4)

90 
(6)

115 
(8)

145 
(10)

175 
(12)

Control fluid consumption _____ max. approx. 0.8 gpm (3 l/min)

The pressure control limits the maximum pressure at the pump 
output within the pump control range. The variable pump only 
supplies as much hydraulic fluid as is required by the consu-
mers. If the operating pressure exceeds the pressure setpoint 
set at the integrated pressure valve, the pump will adjust 
towards a smaller displacement and the control deviation will 
be reduced. The pressure can be set steplessly at the control 
valve.

Static characteristic

(at n1 = 1800 rpm; tfluid = 122°F (50 °C))

1) In order to prevent damage to the pump and the system,  
this setting range is the permissible setting range and must 
not be exceeded. 
The range of possible settings at the valve are greater.

(25)

(280)

365

4000

(bar)psi

L B

SL1

O
pe

ra
tin

g 
pr

es
su

re
 p

B

H
ys

te
re

si
s 

/ 
pr

es
su

re
 ri

se
 

p m
ax

S
et

tin
g 

ra
ng

e1
)

Flow qv [gpm (l/min)]
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 A10VSO Series 31    RA-A 92711/04.1216/44 Bosch Rexroth Corp.

Dimensions size 18 Before finalizing your design request a certified 
installation drawing. 
Dimensions in inches and (mm).

DFR, DFR1 – Pressure and flow control, hydraulic 
Clockwise rotation

Ports
Designation Port for Standard Size1) Maximum  

pressure [psi (bar)]2)
State

B Service line, 
fastening thread

SAE J518 
ASME B1.1

3/4 in 
3/8-16 UNC-2B; 0.79 (20) deep

5100 (350) O

S Suction line, 
fastening thread

SAE J518 
ASME B1.1

1 in 
3/8-16 UNC-2B; 0.79 (20) deep

145 (10) O

L Case drain fluid ISO 119263) 9/16-18 UNF-2B; 0.47 (12) deep 30 (2) O4)

L1 Case drain fluid ISO 119263) 9/16-18 UNF-2B; 0.47 (12) deep 30 (2) X4)

X Pilot pressure ISO 119263) 7/16-20 UNF-2B; 0.45 (12) deep 5100 (350) O

X Pilot press. with DG-control DIN ISO 2283) G 1/4 in; 0.47 (12) deep 5100 (350) O

1) For the maximum tightening torques the general instructions on page 44 must be observed
2) Depending on the application, short-term pressure spikes can occur. Keep this in mind when selecting measuring equipment 

and fittings. Pressure values in bar absolute.
3) The spot face can be deeper than as specified in the standard
4) Depending on the installation position, L or L1 must be connected (see also installation instructions on pages 40, 41)
O = Must be connected (plugged on delivery) 
X = Plugged (in normal operation)

7.68 (195)

2.
48

 (6
3

)
2.

48
 (6

3
)

W

V

5.71 (145)

XL

L1

5.10 (129)

1.69 (43)

(Ø
82

.5
5 

   
   

  )

D
IA

3.
25

00
3.

24
79

 -0
.0

54
0

0.25 (6.3)
3.27 (83)

0.45 (11.5)

2.
06

 (5
2.

4)

1.03
(26.2)

S

S

0.
98

 (Ø
25

)

1.
87

(4
7.

6
)

0.
79

 (
Ø

20
)

B

B

0.87 (22.2)

L

4.96 (126)

1.
57

 (4
0

)

5.98 (152)

2.60 (6
6)

0.43 (1
1)

4.29 (109)

m
ax

. 4
.3

3 
(1

10
)

2.
52

 (6
4)

2.
72

 (
69

)

4.19 (106.4)

45°45°

X

View W

Valve mounting for 
ccw rotation

View V

Flange 
ISO 3019-1
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17/44Bosch Rexroth Corp.RA-A 92711/04.12    A10VSO Series 31

Dimensions size 18 Before finalizing your design request a certified 
installation drawing. 
Dimensions in inches and (mm).

Drive shaft
S Splined shaft 3/4 in 

11T 16/32DP1) (SAE J744)
R Splined shaft 3/4 in 

11T 16/32DP1)2) (SAE J744)
U Splined shaft 5/8 in 

9T 16/32DP1) (SAE J744)

K Parallel shaft key  
ISO 3019-1, 19-1

1) ANSI B92.1a, 30° pressure angle, flat root, side fit, tolerance class 5
2) Splines according to ANSI B92.1a, run out of spline is a deviation from standard
3) Thread according to ASME B1.1
4) For the maximum tightening torques the general instructions on page 44 must be observed
5) Coupling axially secured, e.g. with a clamp coupling or radially mounted clamping screw

1.50 (38)

0.55 (14)

0.20   (5)

1.18 (30)

0.83 (21)

1/
4-

20
U

N
C

-2
B

3
) 4

)

1.61 (41)

0.10
(2)

1.13 (28.6)(4.76           )

0.1884
0.1874

1.30 (33)

0.
83

 (2
1.1

) (ø
19

.0
5 

- 0
.0

2 
)

D
IA

0.
75

00
0.

74
92 0

+0.025
(ø

21
.9

1 
- 0

.0
21

)

0.
86

26
0.

86
18  0

1/
4-

20
U

N
C

-2
B

3
) 4

)

0.55 (14)

1.50 (38)

0.83 (21)

0.20 (5)

1.25 (31.8)

D
IA

0.
86

(ø
21

.9
1)

0.94
(23.8)

0.62
(15.8)

Centering5) 
R 0.12 x 0.26 
DIN 332

Centering5) 
R 0.12 x 0.26 
DIN 332

Usable shaft 
length
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 A10VSO Series 31    RA-A 92711/04.1218/44 Bosch Rexroth Corp.

Dimensions size 18
DG
Two-point control, directly operated

DR
Pressure control

DRG
Pressure control, remotely operated

ED7., ER7.
Electro-hydraulic pressure control

1) ER7.: 6.34 inches (161 mm) if using a sandwich plate pressure reducing valve.

Before finalizing your design request a certified 
installation drawing. 
Dimensions in inches and (mm).
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0.47 (12)

3.82 (97)

X

5.83 (148)

4.96 (126)

m
ax

. 4
.3

3 
(1
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)

X

X

5.08 (129)

4.96 (126)

1.
57

 (4
0

)

4.29 (109)

m
ax

. 4
.3

3 
(1

10
)

X

4.96 (126)1)

5.
51

 (1
40

)

X

6.91 (175.4)

to flange surface

to flange surface

to flange surface

Valve mounting for 
ccw rotation

Valve mounting for 
ccw rotation

Valve mounting for 
ccw rotation

Valve mounting for 
ccw rotation
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Before finalizing your design request a certified 
installation drawing. 
Dimensions in inches and (mm).

Combination pumps
When using combination pumps it is possible to have multiple, mutually independent circuits without the need for a splitter  
gearbox. 

When ordering combination pumps the model codes for the first and the second pump must be joined by a "+".

Order example: 
A10VSO100DFR1/31R-VSB62K04+ 
A10VSO45DFR/31R-VSA62N00

If no further pumps are to be factory-mounted, the simple type code is sufficient.Included in the delivery contents of the pump  
with through drive are then: coupling and seal, with plastic cover to prevent penetration by dust and dirt.

It is permissible to use a combination of two single pumps of the same size (tandem pump), considering a dynamic mass  
acceleration force of maximum 10 g (= 98.1 m/s2) without an additional support bracket. 

Each through drive is plugged with a non-pressure-resistant cover. Before commissioning the units, they must therefore be 
equipped with a pressure-resistant cover. 
Through drives can also be ordered with pressure-resistant covers. Please specify in clear text.

For combination pumps comprising more than two pumps, the mounting flange must be calculated for the permissible moment  
of inertia.

Permissible mass moment of inertia 

NG 18 28 45 71 100 140

Permissible mass moment of inertia

static Tm lb-ft 
(Nm)

369 
(500)

649 
(880)

1010 
(1370)

1593 
(2160)

2213 
(3000)

3319 
(4500)

dynamic at 10 g (98.1 m/s2) Tm lb-ft 
(Nm)

37 
(50)

65 
(88)

101 
(137)

159 
(216)

221 
(300)

332 
(450)

Mass with through-drive plate 
Mass without through drive  
(e.g. 2nd pump)

m 
 
m

lbs 
(kg) 
lbs 
(kg)

30.8 
(14) 
26.5 
(12)

41.9 
(19) 
33 
(15)

55 
(25) 
46 
(21)

86 
(39) 
73 
(33)

119 
(54) 
99 
(45)

150 
(68) 
132 
(60)

Distance center of gravity l in 
(mm)

3.54 
(90)

4.33 
(110)

5.12 
(130)

5.91 
(150)

6.30 
(160)

6.30 
(160)

m1, m2, m3 Mass of pumps [lbs (kg)]

l1, l2, l3 Distance center of gravity [in (mm)]

Tm = (m1  l1 + m2  l2 + m3  l3) 
1

12 (102) [lb-ft (Nm)]

l1
l2

m1
m2 m3

l3
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Installation instructions
General

The axial piston unit must be filled with hydraulic fluid and air 
bled during commissioning and operation. This must also be 
observed following a longer standstill as the axial piston unit 
empty via the hydraulic lines.

Especially with the installation position "drive shaft upwards"  
or "drive shaft downward", attention must be paid to a comple-
te filling and air bleeding since there is a risk, for example,  
of dry running.

The case drain fluid in the motor housing must be directed to 
the reservoir via the highest case drain port (L1, L2, L3).

For combinations of multiple units, make sure that the respec-
tive case pressure in each unit is not exceeded. In the event of 
pressure differences at the case drain ports of the units, the 
shared case drain line must be changed so that the minimum 
permissible case pressure of all connected units is not excee-
ded in any situation. If this is not possible, separate case drain 
lines must be laid if necessary.

To achieve favorable noise values, decouple all connecting 
lines using elastic elements and avoid above-reservoir installa-
tion.

In all operating conditions, the suction line and case drain line  
must flow into the reservoir below the minimum fluid level.  
The permissible suction height hS is a result of the overall  
pressure loss, but may not be greater than hS max = 31.50 inch 
(800 mm). The minimum suction pressure at port S must also 
not fall below 12 psi (0.8 bar) absolute during operation.

Installation position

See the following examples 1 to 12. 
Additional installation positions are available upon request.

Recommended installation positions: 1 and 3.

Below-reservoir installation (standard)

Below-reservoir installation means the axial piston unit is 
installed outside of the reservoir below the minimum fluid level.

1 2

3 4

Installation position Air bleed Filling

1 L S + L1

2 L1 S + L

3 L1 S + L

4 L S + L1

Key, see page 41.

L

L1
S

ht min

SB

a min 

a min a min 

L

L1 S

ht min

SB

L L1
S

ht min

SB

L
L1

S

h min

h min h min

ht min

SB

a min 

h min
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Installation instructions
Inside-reservoir installation

Inside-reservoir installation is when the axial piston unit is  
nstalled in the reservoir below the minimum fluid level.  
The axial piston unit is completely below the hydraulic fluid.

If the minimum fluid level is equal to or below the upper edge  
of the pump, see chapter "Above-reservoir installation".

Axial piston units with electrical components (e.g. electric 
control, sensors) may not be installed in a reservoir below the 
fluid level.

9 10

11 12

Installation position Air bleed Filling

9 L L, L1

10 L1 L, L1

11 L1 S + L, L1

12 L S + L, L1

S Suction port

F Filling / air bleeding

L, L1 Case drain port 

SB Baffle (baffle plate)

ht min Minimum necessary immersion depth (7.87 inch 
(200 mm))

hmin

hES min

Minimum necessary spacing to reservoir bottom  
(3.94 inch (100 mm))

Minimum necessary height needed to protect the axial 
piston unit from draining (0.98 inches (25 mm)).

hS max Maximum permissible suction height (31.50 inch 
(800 mm))

amin When designing the reservoir, ensure adequate 
distance between the suction line and the case drain 
line. This prevents the heated, return flow from being 
drawn directly back into the suction line.

Above-reservoir installation

Above-reservoir installation means the axial piston unit is 
installed above the minimum fluid level of the reservoir. 
To prevent the axial piston unit from draining, a height diffe-
rence hES min of at least 0.98 inch (25 mm) at port L 1 is requi-
red in installation position 6.

Observe the maximum permissible suction height 
hS max = 31.50 inches (800 mm).

A check valve in the case drain line is only permissible in indivi-
dual cases. Consult us for approval.

5 6

7 8

Installation position Air bleed Filling

5 F L (F)

6 F L1 (F)

7 F S + L 1 (F)

8 F S + L (F)

L

L1
S

F

hs max

ht min 

a min 

SB

S

F

L L1

L

L1
S

F

S

F

L
L1

h min 

hs max

hES min 

hs max

ht min 

a min 

SB

h min 

hs max

ht min 

a min 

SB

h min 

ht min 

a min 

SB

h min 

L

L1
S

ht min

h min

ht min

h min

a min 

a min 

a min 

a min 

SB SB

SB SB

L

L1 S

L
L1

S

L
L1

S
ht min

h min

ht min

h min
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Notes



43/44Bosch Rexroth Corp.RA-A 92711/04.12    A10VSO Series 31

Tightening torques
 - Fittings:  
Observe the manufacturer‘s instruction regarding the tightening torques of the used fittings.

 - Mounting bolts:  
For mounting bolts with metric ISO thread according to DIN 13 or thread according to ASME B1.1, we recommend checking 
the tightening torque individually according to VDI 2230.

 - Female threads in axial piston unit: 
The maximum permissible tightening torques MG max are maximum values for the female threads and must not be exceeded. 
For values, see the following table.

 - Threaded plugs:  
For the metal threaded plugs supplied with the axial piston unit, the required tightening torques of the threaded plugs MV 
apply. For values, see the following table.

Ports Maximum permissible  
tightening torque for  
female threads MG max

Required  
tightening torque for  
threaded plugs MV

Size of  
hexagon socket of 
threaded plugsStandard Thread size

DIN 38521) G1/4 52 lb-ft – –

70 Nm – –
M14 x 1.5 59 lb-ft 26 lb-ft 0.24 inch

80 Nm 35 Nm 6 mm
DIN ISO 228 G1/4 52 lb-ft 22 lb-ft 0.24 inch

70 Nm 30 Nm 6 mm
ISO 11926 7/16-20UNF-2B 29 lb-ft 13 lb-ft 3/16 in

40 Nm 18 Nm
9/16-18UNF-2B 59 lb-ft 26 lb-ft 1/4 in

80 Nm 35 Nm
3/4-16UNF-2B 118 lb-ft 52 lb-ft 5/16 in

160 Nm 70 Nm
7/8-14UNF-2B 177 lb-ft 81 lb-ft 3/8 in

240 Nm 110 Nm
1 1/16-12UN-2B 266 lb-ft 125 lb-ft 9/16 in

360 Nm 170 Nm

1) The tightening torques of the threaded plugs MV apply for screws in the „dry“ state as received on delivery and in the 
„lightly oiled“ state for installation
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© Bosch Rexroth Corporation

All rights reserved. Neither this document, nor any part of it, may be reproduced, 
duplicated, circulated or disseminated, whether by copy, electronic format or any 
other means, without the prior consent and authorization of Bosch Rexroth Corp.

The data and illustrations in this brochure/data sheet are intended only to descri-
be or depict the products. No representation or warranty, either express or im-
plied, relating to merchantability or fitness for intended use, is given or intended 
by virtue of the information contained in this brochure/data sheet. The information 
contained in this brochure/data sheet in no way relieves the user of its obligation 
to insure the proper use of the products for a specific use or application. All 
products contained in this brochure/data sheet are subject to normal wear and 
tear from usage.

Subject to change.

Bosch Rexroth Corporation
Mobile Applications
8 Southchase Court
Fountain Inn, SC 29644-9018 
USA
Telephone (864) 967-2777
Facsimile (864) 967-8900
www.boschrexroth-us.com

Bosch Rexroth Corporation
Industrial Applications
2315 City Lane Road
Bethlehem, PA 18017-2131 
USA
Telephone (610) 694-8300
Facsimile (610) 694-8467
www.boschrexroth-us.com

 – The A10VSO pump is designed to be used in open circuit.

 – Project planning, installation and commissioning of the axial piston unit require the involvement of qualified personnel.

 – Before operating the axial piston unit, please read the appropriate instruction manual thoroughly and completely. If necessary, 
request these from Bosch Rexroth.

 – During and shortly after operation, there is a risk of burns on the axial piston unit and especially on the solenoids. Take appropri-
ate safety measures (e.g. by wearing protective clothing).

 – Depending on the operating conditions of the axial piston unit (operating pressure, fluid temperature), the characteristics may shift.

 – Service line ports:

 - The ports and fastening threads are designed for the specified maximum pressure. The machine or system manufacturer must 
ensure that the connecting elements and lines correspond to the specified application conditions (pressure, flow, hydraulic 
fluid, temperature) with the necessary safety factors.

 - The service line ports and function ports are only designed to accommodate hydraulic lines.

 – Pressure cut-off and pressure control do not provide security against pressure overload. A separate pressure relief valve is to 
be provided in the hydraulic system.

 – The data and notes contained herein must be adhered to.

 – The product is not approved as a component for the safety concept of a general machine according to ISO 13849.

General instructions



NOTE: WITH VESCORS' POLICY OF CONSTANTLY IMPROVING ITS PRODUCTS, SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.133

1 JULY 03

STYLE 5 ADAPTER STYLE 6 ADAPTER

STYLE 7 ADAPTER STYLE 8 ADAPTER

X=Permissible inside radial clearance     Y=Pump end flange thickness
Horizontal Mounting Only

X=Permissible inside radial clearance     Y=Pump end flange thickness
Vertical Mounting Only

(see page 145 for vertical mounting information & vertical mounting gasket)

X=Permissible inside radial clearance     Y=Pump end flange thickness
Horizontal/Vertical Mounting Only

(see page 145 for vertical mounting information & vertical mounting gasket) X=Permissible inside radial clearance     Y=Pump end flange thickness
Horizontal Mounting Only

VC PUMP MOUNTS for ELECTRIC MOTORS

182TC thru 256TC                                           213UC thru 256UC

XAJ XAK XBF Face Vescor
Pump Flange Bolt Pump Mounting Adapter Mounting to Part
Type Circle Pilot Holes Style Horiz / Vert Face Number

Standard SAE Pump Flanges 7 yes yes 4.38 2194

7 yes yes 4.63 3371

5 yes no 5.00 2000

7 yes yes 5.00 6033

6 no yes 5.00 6053

USA4F17 4 Bolt 2.84 1.781 5/16-18 7 yes yes 5.25 168199+

7 yes yes 5.44 157199

6 no yes 5.75 6056

5 yes no 5.81 1965

7 yes yes 5.88 6037

7 yes yes 6.88 6041+

6 no yes 6.81 6059+

7 yes yes 4.38 2196

SAE AA 2 Bolt 3.25 2.001 3/8-16 7 yes yes 4.63 3373

5 yes no 5.00 1994

+NON-STOCK SPECIAL ORDER ITEM                                                                                    (see page 142 for Motor Mounting Spacers, page 143 for Vertical Mounting Rings)

Motor Size 182TC 184TC 213TC 215TC 254TC 256TC 213UC 215UC 254UC 256UC

HP/1800 RPM 3 5 7-1/2 10 15 20 2 3 7-1/2 10

Shaft Diameter 1.125 1.125 1.375 1.375 1.625 1.625 1.125 1.125 1.375 1.375

Key Size 1/4 1/4 5/16 5/16 3/8 3/8 1/4 1/4 5/16 5/16       

Shaft Length 2.625 2.625 3.125 3.125 3.750 3.750 2.750 2.750 3.500 3.500

If your pump is not listed or is a non-standard pump, contact us for special machining and/or information. Not all pump mounting holes are supplied on every adapter.        
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1 JULY 03

Standard SAE Pump Flanges
7 yes yes 5.00 6031

6 no yes 5.00 6052

7 yes yes 5.25 168299

7 yes yes 5.44 157299

SAE AA 2 Bolt 3.25 2.001 3/8-16 6 no yes 5.75 6057

7 yes yes 5.88 6035

7 yes yes 6.88 6039+

6 no yes 6.81 6060+

7 yes yes 4.38 2198*

7 yes yes 4.63 6026*

5 yes no 5.00 1960

7 yes yes 5.00 6030*

6 no yes 5.00 6054

7 yes yes 5.25 168399*

SAE A 2 Bolt 4.19 3.251 3/8-16 7 yes yes 5.44 3364*

6 no yes 5.75 6055

5 yes no 5.81 1959

7 yes yes 5.88 6034*

8 yes no 6.38 3365

5 yes no 6.81 1950

6 no yes 6.81 6058

7 yes yes 6.88 6038*

8 yes no 7.38 3361

5 yes no 5.00 1964

6 no yes 5.00 6032

8 yes no 5.44 254199

6 no yes 5.75 6036

SAE B
2 Bolt 5.75

4.001 1/2-13 5 yes no 5.81 19524 Bolt 5.00
8 yes no 6.38 254299

5 yes no 6.81 1951

6 no yes 6.81 6040

8 yes no 7.38 254399

8 yes no 5.44 1946

SAE C
2 Bolt 7.12

5.001
5/8-11

8 yes no 6.38 1955
4 Bolt 6.38 1/2-13

8 yes no 7.38 1956

SAE D
2 Bolt

9.00 6.001 3/4-10
Steel yes no 7.00 1886 

4 Bolt  Steel yes no 8.25 1884 

182TC thru 256TC                                           213UC thru 256UC
XAJ XAK XBF Face Vescor

Pump Flange Bolt Pump Mounting Adapter Mounting to Part
Type Circle Pilot Holes Style Horiz / Vert Face Number

+NON-STOCK SPECIAL ORDER ITEM                                                                                                                                                    *contains (2) SAE 45° mounting patterns

VC PUMP MOUNTS for ELECTRIC MOTORS
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For advanced 
drive

technology
RROTEX® Curved Jaw

ROTEX® Special Spider Materials 1)

For over 30 years, the ROTEX®

curved jaw coupling has provided
unmatched reliability and efficiency in
the most demanding applications. The
vast selection of hub and spider mate-
rials, combined with design features
such as vibration damping, fail safe
and lubrication free, makes the
ROTEX® coupling an ideal choice for
shaft connections. 

ROTEX® Coupling Features

Hub Materials, Sizes and Styles

• Four standard hub materials to suit every 
application

Cast Aluminum
Cast Iron
Nodular Iron
Steel

• Sixteen coupling sizes
• Bore sizes up to 7.875 inches 
• Nominal torque up to 309,750 lb in
• Three hub designs to fit your requirements

Regular(low mass)
Large (larger bores)
Long (extended shaft gaps)

Lubrication Free 
• The non-lubricated design simplifies every
application and is ideal for clean environ-
ments or difficult access installations.

Maintenance Free

• The ROTEX® coupling does not require any
periodic maintenance. Its open design
allows a simple visual inspection.

Fail Safe

• The interlocking jaw design will allow a con-
trolled shutdown should a spider overload
failure occur.

Hub-Shaft Connections

• ROTEX® hubs can be ordered in many con-
figurations, such as

Straight bore and set screw,
Splined bore and cross clamp,
Tapered bore and set screw.

Regular Hub
(Cross Clamped)

Large Hub
(Set Screw)

Long Hub
(Set Screw)

Coupling Features

ROTEX Coupling FeaturesX®

Hub Materials, Sizes and Styles
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For advanced 
drive

technology
RROTEX® Curved Jaw
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ROTEX® Standard Spider Materials

Unloaded Spider

Loaded Spider

ROTEX® double crowned spiders are made with high grade ure-
thane or Hytrel® in several hardnesses to suit the vibration or
shock absorption needs of your application. The spider materials
offer excellent memory to regain shape maintaining the integrity of
the coupling.
The double crowned leg design eliminates edge pressure normal-
ly caused by angular and parallel misalignments, allowing the spi-
der to outlast the conventional flat design.

Electrical Isolation

• Urethane spiders prevent electrical surges to
be transmitted between driver and driven side.

Excellent Durability

• Urethane and Hytrel® spiders are resistant to
most chemicals and higher ambient tempera-
tures for outdoor and industrial environments.

Vibration Damping

• A progressive damping effect is accomplished
through the ROTEX® double crowned design and
materials. This design adjusts to the concave hub
jaw providing a controlled expansion which absorbs
shocks and reduces vibrations. The high grade
molded urethane spider offers excellent memory to
regain shape after absorbing high shocks.

Long Life

• Spider low mass and special compounding dis-
sipate heat and minimize hysteresis, giving the
spider long life and superior performance.

Misalignment

• Due to the double crowned spider and con-
cave jaw design, the ROTEX® coupling allows
angular misalignment without edge pressure. 

ROTEX® Spider Design

Spider
Durometer

92 Sh A

98 Sh A 2)

64 Sh D-F

Spider
Color   /   Material

Yellow   /   Urethane

Red   /   Urethane

White 2) /   Urethane

Admissible Temp. [F]
Continuous   /   Intermittent

-40 to 195   /   -55 to 245

-20 to 195   /   -40 to 245

-20 to 230   /   -20 to 265

Sizes
Available

19 - 180

19 -180

24 - 180

Image

1) For sizes 65 and above the durometer is 95 Sh A. 2) White spiders have green dots at the end of spider legs.
• Special Spider materials are available on request.

Coupling Features

ROTEX Spider DesignX®



Temperature (F) 100˚    140˚    175˚

St 1.0 1.2 1.4 1.8

Metric catalog available: web www.ktrcorp.com, call (219) 872-9100 or fax (219) 872-915014

For advanced 
drive

technology
RROTEX® Curved Jaw

The following information is required for the selection of a ROTEX® coupling;
• Drive power (HP) ___________ • Driven component shaft size ___________
• Drive speed (RPM) ___________ • Ambient Temperature ___________
• Driver component shaft size ___________ • Starts per hour ___________

TKN ≥ TN • S

TN = 63000 • HP / RPM

Starts per hour 100 200 400 800

SZ 1.0 1.2 1.4 1.6

-20˚/ 80˚

2) Calculate Total Service Factor (S):
Using safety factor tables select application service factor
(SB), starts per hour (SZ) and ambient temp. (St). Select
multipliers which best fit your application. Using the formula
below calculate total service factor (S).

3) Select a coupling: 
Select the ROTEX® coupling which has a nominal coupling
torque (TKN) equal to or greater than the nominal system
torque  (TN) multiplied by the total service factor (S).

1) Calculate Nominal system torque (TN): 
Using the formula below, calculate the Nominal system
torque (TN) for your application.

S = SB • SZ • St

Selection Procedure:

5) Verify maximum permissible speed:
Using the table on page 15, please verify the speed of your
application does not exceed the maximum speed allowed. 

6) Verify maximum permissible bore and dimensions:
Using tables on pages 16, 17 and 18, ensure the maximum
bore of the coupling selected is not exceeded. Please, note
that different materials may allow different maximum bores.
Also, verify that length, diameter and mimimum shaft gap (E) 
recommended fit your application needs.

7) Verify maximum permissible misalignment:
Using the table on page 26, verify permissible misalignments
for the coupling size selected. Please, note that max. angular
and max. parallel misalignments are not to be used concur-
rently. For further information please consult KTR.

4) Verifying maximum permissible torque:
Using the torque table on page 15, ensure the rated maxi-
mum torque (TKmax) of the selected coupling is equal to or
greater than system peak torque (TS) multiplied by the
ambient temperature service factor (St).

Table of Terms

Term Abbreviation Definition
Nominal system torque TN Nominal torque of the system to be transmitted by the coupling

Peak torque of the system TS Peak torque of the system to be transmitted by the coupling

Operating service factor SB Service factor used to account for different types of driven machine

Temperature service factor St Service factor used to account for ambient temperatures

Start up service factor SZ Service factor used to account for frequency of start ups

Nominal coupling torque TKN Continuous torque to be transmitted throughout the entire coupling speed range

Maximum coupling torque TKmax Torque to be transmitted 1x105 times as a peak load or 0.5x104 times as an alternating
load during the entire life of the coupling

Application Service Factors:

TKmax ≥ TS • St

Application Style SB TorqueCurve

Uniform operation 
(small driven masses) 1.0
Hydraulic-gear pumps, fans

Uniform operation
(medium driven masses) 1.2
Axial piston pumps,machine tools, 
textile and mixing machines, metal
bending machines, blowers, screw 
compressors

Non-uniform operation 
(medium driven masses) 1.5
Generators, freight elevators, winches
belt conveyors

Non-uniform operation 
(medium driven masses w/ shocks) 1.6
Centrifuges, concrete mixers, chain
conveyors, lifts, cement mills

Non-uniform operation
(heavy masses w/ large shocks) 1.8
Hammer drills, piston pumps, forging 
presses, rubber rollers, rotary boring 
machines

Non-uniform operation
(heavy masses w/ extreme shocks) 2.5
Piston compressors, stone crushers,
brick presses, rolling mills

time (t)

time (t)

time (t)

time (t)

time (t)

time (t)

Ambient Temperature Service Factors:

Starts per Hour Service Factors:

Selection ProcedureSelection Procedure
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3) Alternating torque =      
74% nominal torque

3)

Coupling RatingsCoupling Ratings
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For advanced 
drive

technology
RROTEX® Curved Jaw

Coupling Style 01 - 2 hubs design 1 Coupling Style 02 - 1 hub design 1/
1 hub design 1a

Coupling Style 03 - 2 hubs design 1a

s

D DH

N Nb
l1 l2E

dH

s

DDH

N Nb
l1 l2E

dH
D1

s

D1

N Nb
l1 l2E

dH

DH

Hub 1

L LL

Hub 1 Hub 1Hub 1a Hub 1a Hub 1a

Standard Couplings

• Low mass cast aluminum hubs up to size 28
• Cast and nodular iron hubs from size 38 up to 180
• Inch bore sizes machined to AGMA 9002-A86 class 1 fit

Inch key sizes machined to ANSI B17.1
• Metric bore sizes machined to ISO H7 fit

Metric key sizes machined to DIN 6885 JS9

ttttt t

Note - 1b designates extended length hub

Not recommended with cross clamp

Not recommended with cross clamp

Not recommended with cross clamp

*See pages 30 and 31 for ROTEX® part numbers.

Standard Couplings

NAJ1WEL
Highlight
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Axial Misalignment (Δ Ka):
Mount hubs on shafts to maintain the ‘’E’’ dimension. If any one shaft must extend  into the ‘’E’’ dimension ensure that its
maximum diameter is less than the ‘’dw’’ dimension. If axial travel of either shaft is expected, allow slightly larger gap
between hub and spider. Spider pads should not be under axial compression when installed.

Parallel Misalignment (Δ Kr):
Use straight edge and feeler gage on top and sides of coupling without rotating it. A careful parallel alignment will extended
the life of coupling and all other drive train components. 

Angular Misalignment (Δ Kw) :
Ensure max. angular misalignment is not exceeded. If a manual calculation is needed please apply misalignment formula.

NOTE: For applications with larger parallel and angular misalignments please see ROTEX® style DKM on page22.

Misalignments

E
L Axial

(Δ Ka)

Parallel
(Δ Kr) Angular

(Δ Kw)

Δ Kw = l3 - l4

l3

1) Spider inside diameter is equal to dH. 2) Maximum shaft size (including keyway) to extend into the spider.
3) Inch fasteners available upon request. 4) Maximum angular and maximum parallel misalignments are not to be used 
(See KTR assembly instructions at www.ktrcorp.com)               concurrently,  for further information please consult KTR.

t
G

ROTEX® Spider ROTEX® Assembly

dH

l4

dW

dWdH

Alignment and Assembly

Set-Screw
Tightening TQ

lb in

M5 18

M6 42

M8 88

M10 150

M12 350

M16 710

M20 1240

Alignment and Assembly

Misalignments
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AL ST AL ST AL ST CI CI CI CI CI CI CI

Bore [in] Key [in]

1/4 No Key 6070611 5170611

5/16 No Key 6070711 5170711

3/8 3/32 6070902 5170902 6070902 5170902

3/8 1/8 6070903 5170903 6070903 5170903

7/16 No Key 6071111 5171111 6071111 5171111 6071111 5171111

7/16 3/32 6071101 5171101 6071101 5171101 6071101 5171101

7/16 1/8 6071102 5171102 6071102 5171102 6071102 5171102

1/2 No Key 6071211 5171211 6071211 5171211 6071211 5171211 3071211

1/2 1/8 6071200 5171200 6071200 5171200 6071200 5171200 3071200

9/16 No Key 6071411 5171411 6071411 5171411 6071411 5171411 3071411 3071411

9/16 1/8 6071400 5171400 6071400 5171400 6071400 5171400 3071400 3071400

5/8 No Key 6071511 5171511 6071511 5171511 6071511 5171511 3071511 3071511 3071511

5/8 3/32 6071501 5171501 6071501 5171501 6071501 5171501 3071501 3071501 3071501

5/8 5/32 6071503 5171503 6071503 5171503 6071503 5171503 3071503 3071503 3071503

5/8 3/16 6071500 5171500 6071500 5171500 6071500 5171500 3071500 3071500 3071500

11/16 3/16 6071700 5171700 6071700 5171700 6071700 5171700 3071700 3071700 3071700

3/4 No Key 6071911 5171911 6071911 5171911 6071911 5171911 3071911 3071911 3071911

3/4 1/8 6071901 5171901 6071901 5171901 6071901 5171901 3071901 3071901 3071901

3/4 3/16 6071900 5171900 6071900 5171900 6071900 5171900 3071900 3071900 3071900

13/16 3/16 6172000 5172000 6072000 5172000 6072000 5172000 3072000 3072000 3072000 3072000

7/8 No Key 6172211 5172211 6072211 5172211 6072211 5172211 3072211 3072211 3072211 3072211 3072211

7/8 3/16 6172200 5172200 6072200 5172200 6072200 5172200 3072200 3072200 3072200 3072200 3072200

7/8 1/4 6172202 5172202 6072202 5172202 6072202 5172202 3072202 3072202 3072202 3072202 3072202

15/16 1/4 6172300 5172300 6072300 5172300 6072300 5172300 3072300 3072300 3072300 3072300 3072300

1 1/4 5172500 6172500 5172500 6072500 5172500 3072500 3072500 3072500 3072500 3072500

1 1/16 1/4 6172600 5172600 6072600 5172600 3072600 3072600 3072600 3072600 3072600

1 1/8 1/4 6172800 5172800 6072800 5172800 3072800 3072800 3072800 3072800 3072800

1 3/16 1/4 5173000 6173000 5173000 3073000 3073000 3073000 3073000 3073000 3073000

1 1/4 1/4 5173100 6173100 5173100 3073100 3073100 3073100 3073100 3073100 3073100

1 1/4 5/16 5173102 6173102 5173102 3073102 3073102 3073102 3073102 3073102 3073102

1 5/16 5/16 5173300 6173300 5173300 3073300 3073300 3073300 3073300 3073300 3073300

1 3/8 5/16 5173400 6173400 5173400 3073400 3073400 3073400 3073400 3073400 3073400

1 3/8 3/8 6173401 5173401 3073401 3073401 3073401 3073401 3073401 3073401

1 7/16 3/8 6173600 5173600 3073600 3073600 3073600 3073600 3073600 3073600

1 1/2 5/16 6173802 5173802 3073802 3073802 3073802 3073802 3073802 3073802

1 1/2 3/8 6173800 5173800 3173800 3073800 3073800 3073800 3073800 3073800

1 9/16 3/8 5173900 3173900 3173900 3073900 3073900 3073900 3073900

1 5/8 3/8 3174100 3074100 3074100 3074100 3074100 3074100 3074100

1 11/16 3/8 3174200 3174200 3074200 3074200 3074200 3074200 3074200

1 3/4 3/8 3174400 3174400 3074400 3074400 3074400 3074000 3074000

1 3/4 7/16 3174402 3174402 3074402 3074402 3074402 3074402 3074402

1 13/16 1/2 3174600 3074600 3074600 3074600 3074600 3074600

1 7/8 1/2 3174700 3074700 3074700 3074700 3074700 3074700

1 15/16 1/2 3174900 3174900 3074900 3074900 3074900 3074900

2 1/2 3175000 3175000 3075000 3075000 3075000 3075000

2 1/16 1/2 3175200 3175200 3075200 3075200 3075200 3075200

2 1/8 1/2 3175300 3175300 3075300 3075300 3075300 3075300

2 3/16 1/2 3175500 3075500 3075500 3075500 3075500

2 1/4 1/2 3175700 3075700 3075700 3075700 3075700

2 3/8 5/8 3176000 3076000 3076000 3076000

2 5/8 5/8 3176600 3076600 3076600

2 7/8 3/4 3077300 3077300

2 15/16 3/4 3077400 3077400

3 3/4 3077600

3 1/16 3/4 3077700

3 1/8 3/4 3077900

3 3/16 3/4 3077800

3 1/4 3/4 3078200

3 3/8 7/8 3078500

3 7/16 7/8 3078700

3 1/2 7/8 3078800

Size 019 024 028 038 042 048 055 065 075 090

Hub Material

Stock Sizes Highlighted 

For ordering, select the product code, size, bore or Spider number above.

Product Code Size Part Number

BA02 019 6071500

ROTEX® Part Number Selection

92 SA Yellow 1000001 1000001 1000001

98 SA Red 1000002 1000002 1000002

64 SD-H 1000025 1000025 1000025

1000001 1000001 1000001 1000001 1000001 1000001 1000001

1000002 1000002 1000002 1000002 1000002 1000002 1000002

1000025 1000025 1000025 1000025 1000025 1000025 1000015

Product Code: ROTEX®: BA02

S
p

id
er

H
u

b

ROTEX Part Number SelectionX®
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1 1a 2 3b 3Na 64N

– – – – 0.04 – – 0.01 – – – – –

– – – – 0.00003 – – – – – – – –

0.12 – – – 0.15 – 0.40 0.02 – – – – –

0.00009 – – – 0.00018 – 0.00044 0.00003 – – – – –

0.24 – – – 0.35 – 0.82 0.04 0.07 0.40 – 0.53 0.31

0.00035 – – – 0.00080 – 0.00186 0.00009 0.00266 0.00080 – 0.00080 0.00053

0.40 – – – 0.56 – 1.41 0.07 1.28 0.66 – 0.86 0.49

0.00080 – – – 0.00177 – 0.00425 0.00018 0.00708 0.00186 – 0.00177 0.00115

0.84 2.23 – 2.20 0.93 2.58 2.80 0.13 1.76 – 0.69 1.37 0.77

0.00266 0.00797 – 0.00867 0.00389 0.01062 0.01239 0.00044 0.00885 – 0.00416 0.00443 0.00310

1.28 3.44 – 3.99 1.57 4.14 4.06 0.20 3.11 – 1.68 2.31 1.12

0.00620 0.01770 – 0.02213 0.00974 0.02567 0.01505 0.00089 0.03540 – 0.01062 0.00974 0.00620

1.76 4.74 – 5.36 1.98 5.62 6.04 0.24 3.57 – 1.96 3.04 1.48

0.00974 0.02655 – 0.03629 0.01416 0.04160 0.04602 0.00177 0.04425 – 0.01505 0.01593 0.00885

– 7.17 – 8.16 – 8.14 8.66 0.31 6.22 – 3.24 4.59 2.14

– 0.05310 – 0.07257 – 0.07523 0.08850 0.00266 0.10620 – 0.03098 0.03098 0.01770

– 10.93 – 9.92 – – 12.90 0.46 7.63 – 4.17 6.61 3.15

– 0.10620 – 0.10620 – – 0.16815 0.00443 0.15045 – 0.05222 0.05664 0.03540

– 17.24 – 15.83 – – 19.97 0.86 11.09 – 6.61 10.71 4.85

– 0.23010 – 0.23010 – – 0.35400 0.01770 0.28320 – 0.11063 0.13275 0.07965

– 29.54 – 27.56 – – 37.48 1.54 17.42 – 10.74 19.11 8.60

– 0.59295 – 0.59295 – – 1.03545 0.03540 0.64605 – 0.29205 0.37170 0.22125

– – 37.04 – – – – 1.98 – – 16.64 27.78 –

– – 0.97350 – – – – 0.06195 – – 0.55755 0.68145 –

– – 52.69 – – – – 3.09 – – 22.38 37.26 –

– – 1.77000 – – – – 0.13275 – – 0.97350 1.16820 –

– – 78.48 – – – – 4.19 – – 32.85 57.32 –

– – 3.45150 – – – – 0.22125 – – 1.85850 2.38950 –

– – 106.48 – – – – 5.51 – – 44.31 77.82 –

– – 5.75250 – – – – 0.35400 – – 3.00900 3.98250 –

– – 154.98 – – – – 8.60 – – 67.02 117.07 –

– – 11.15100 – – – – 0.70800 – – 6.19500 7.87650 –

– – 238.10 – – – – 14.33 – – 85.32 175.93 –

– – 20.79750 – – – – 1.53105 – – 10.08900 15.75300 –

Weight and mass moment of inertia each refer to the maximum finish bore without keyway.

DKM-
spacer

Part 6

Coupling
flange

Part 4N

Polyurethane
[lbs]

[lbinsec2]

Alu EN-GJL-250 EN-GJS-400-15 St Alu EN-GJL-250 S EN-GJS-400-15 St EN-GJS-400-15 St Alu
[lbs] [lbs] [lbs] [lbs] [lbs] [lbs] [lbs] [lbs] [lbs] [lbs] [lbs] [lbs]

[lbinsec2] [lbinsec2] [lbinsec2] [lbinsec2] [lbinsec2] [lbinsec2] [lbinsec2] [lbinsec2] [lbinsec2] [lbinsec2] [lbinsec2] [lbinsec2]

Driving flange

Part 3b Part 3Na

Spider

Part 2

Large hub

Part 1a

ROTEX® components
Standard hub

Part 1ROTEX®

Size

Components

Weight / Mass moment of inertia

Weights - Mass moments of inertia
Torsionally flexible couplings

14

19

24

28

38

42

48

55

65

75

90

100

110

125

140

160

180

Weights - Mass moments of inertia
Torsionally flexible couplinTorsionally flexible couplingsTorsionally flexible couplin
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19 24 28 38 42 48 55 65 75 90

St St St GG GG GG GG GG GG GG

Tb 9,5+0,03 3/8 3,17 11,1
DNB 11,11M7 7/16 2,4 12,5

T 12,69H7 1/2 4,75 14,6
Ta 12,7+0,03 1/2 3,17 14,3 ● ●

DNC 13,45H7 17/32 3,17 14,9
Do 14,29+0,03 9/16 3,17 15,6
E 15,87+0,03 5/8 3,17 17,5
Es 15,88+0,03 5/8 4,00 17,7 ● ● ●

Ed 15,87+0,03 5/8 4,75 18,1 ● ●

DNH 17,465H7 11/16 4,75 19,6
Ad 19,02+0,03 3/4 3,17 20,7
A 19,05+0,03 3/4 4,78 21,3 ● ● ● ●

Gs 22,22+0,03 7/8 4,78 24,4 ●

G 22,22+0,03 7/8 4,75 24,7 ● ● ● ● ●

F 22,22+0,03 7/8 6,38 25,2 ● ● ● ● ●

Gd 22,225M7 7/8 4,76 24,7 ●

Gf 23,80+0,03 15/16 6,35 26,8
Bs 25,38+0,03 1 6,37 28,3 ● ● ● ●

H 25,40+0,03 1 4,78 27,8
Hs 25,40+0,03 1 6,35 28,7 ●

R 26,95+0,03 1 1/16 4,78 29,3
Sa 28,575M7 1 1/8 6,35 31,7 ● ●

Sb 28,58+0,03 1 1/8 6,35 31,5 ● ●

Sd 28,58+0,03 1 1/8 7,93 32,1
Js 31,75+0,03 1 1/4 6,35 34,6
K 31,75K7 1 1/4 7,93 35,5 ● ● ● ● ● ●

Ma 34,925M7 1 3/8 7,93 38,7 ●

RH1 34,93M7 1 3/8 9,55 37,8
Cb 36,50+0,03 1 7/16 9,55 40,9
Ca 38,07+0,03 1 1/2 7,93 42,0
C 38,07+0,03 1 1/2 9,55 42,5 ● ● ● ● ● ● ●

Nb 41,275M7 1 5/8 9,55 45,8 ● ●

Ls 44,42+0,03 1 3/4 9,55 48,8
L 44,45K7 1 3/4 11,11 49,4 ● ●

Lu 47,625M7 1 7/8 12,7 53,5 ●

Da 49,20+0,03 1 15/16 12,7 55,0
Ds 50,77+0,03 2 12,7 56,4
D 50,80+0,03 2 12,7 55,1
Pa 53,975M7 2 1/8 12,7 60,0 ●

U 57,10+0,03 2 1/4 12,7 62,9
Ub 60,325M7 2 3/8 15,875 67,6
Wd 85,725M7 3 3/8 22,225 95,8
Wf 92,075M7 3 5/8 22,225 101,9

d+0,05 (d2) bJS9 t2
+0,1 lK

...N.../ 1 9,7 7,575 2,4 10,85 17,0

...N.../ 1c 11,6 9,5375 3 12,90 16,5

...N.../ 1e 13,0 10,375 2,4 13,80 21,0

...N.../ 1d 14,0 11,813 3 15,50 17,5

...N.../ 1b 14,3 11,8625 3,2 15,65 19,5

...N.../ 2 17,287 14,287 3,2 18,24 24,0

...N.../ 2a 17,287 14,287 4 18,94 24,0

...N.../ 2b 17,287 14,287 3 18,34 24,0

...N.../ 3 22,002 18,6895 4 23,40 28,0

...N.../ 4 25,463 20,963 4,78 27,83 36,0

...N.../ 4b 25,463 20,963 5 28,23 36,0

...N.../ 4a 27,0 22,9375 4,78 28,80 32,5

...N.../ 4g 28,45 23,6375 6 29,32 38,5

...N.../ 5 33,176 27,676 6,38 35,39 44,0

...N.../ 5a 33,176 27,676 7 35,39 44,0

CX 19,95 16,75 5 22,08 32
DX 24,95 20,45 6 26,68 45
EX 29,75 24,75 8 31,88 50

d+0,05 (d2) bJS9 t2
+0,1 lK

A-10 9,85 7,55 2 1,0 11,5
B-17 16,85 13,15 3 1,8 18,5
C-20 19,85 15,55 4 2,2 21,5
Cs-22 21,95 17,65 3 1,8 21,5
D-25 24,85 19,821 5 2,9 26,5
E-30 29,85 23,55 6 2,6 31,5
F-35 34,85 27,55 6 2,6 36,5
G-40 39,85 32,85 6 2,6 35,0

Inch bores and taper bores

Code Ød Ød Inch b+0,05 t2
+0,2

ROTEX® Size
Material

Basic programme taper 1:8 Basic programme taper 1:5

Basic programme taper 1:10

Code Code

With codes N.../6 and N.../6a parallel to taper the respective pump code should
be started before ...N and the respective size of coupling before and behind
...N.../.

Taper 1:5
Taper 1:8

Taper 1:10

ROTEX®

Torsionally flexible coupling

Stock programme inch bores

You will find continuously updated data in our online catalogue at www.ktr.com.

Stock programme inch bores
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ROTEX® Special Spider Materials 1)

For over 30 years, the ROTEX®

curved jaw coupling has provided
unmatched reliability and efficiency in
the most demanding applications. The
vast selection of hub and spider mate-
rials, combined with design features
such as vibration damping, fail safe
and lubrication free, makes the
ROTEX® coupling an ideal choice for
shaft connections. 

ROTEX® Coupling Features

Hub Materials, Sizes and Styles

• Four standard hub materials to suit every 
application

Cast Aluminum
Cast Iron
Nodular Iron
Steel

• Sixteen coupling sizes
• Bore sizes up to 7.875 inches 
• Nominal torque up to 309,750 lb in
• Three hub designs to fit your requirements

Regular(low mass)
Large (larger bores)
Long (extended shaft gaps)

Lubrication Free 
• The non-lubricated design simplifies every
application and is ideal for clean environ-
ments or difficult access installations.

Maintenance Free

• The ROTEX® coupling does not require any
periodic maintenance. Its open design
allows a simple visual inspection.

Fail Safe

• The interlocking jaw design will allow a con-
trolled shutdown should a spider overload
failure occur.

Hub-Shaft Connections

• ROTEX® hubs can be ordered in many con-
figurations, such as

Straight bore and set screw,
Splined bore and cross clamp,
Tapered bore and set screw.

Regular Hub
(Cross Clamped)

Large Hub
(Set Screw)

Long Hub
(Set Screw)

Coupling Features

ROTEX Coupling FeaturesX®

Hub Materials, Sizes and Styles
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ROTEX® Standard Spider Materials

Unloaded Spider

Loaded Spider

ROTEX® double crowned spiders are made with high grade ure-
thane or Hytrel® in several hardnesses to suit the vibration or
shock absorption needs of your application. The spider materials
offer excellent memory to regain shape maintaining the integrity of
the coupling.
The double crowned leg design eliminates edge pressure normal-
ly caused by angular and parallel misalignments, allowing the spi-
der to outlast the conventional flat design.

Electrical Isolation

• Urethane spiders prevent electrical surges to
be transmitted between driver and driven side.

Excellent Durability

• Urethane and Hytrel® spiders are resistant to
most chemicals and higher ambient tempera-
tures for outdoor and industrial environments.

Vibration Damping

• A progressive damping effect is accomplished
through the ROTEX® double crowned design and
materials. This design adjusts to the concave hub
jaw providing a controlled expansion which absorbs
shocks and reduces vibrations. The high grade
molded urethane spider offers excellent memory to
regain shape after absorbing high shocks.

Long Life

• Spider low mass and special compounding dis-
sipate heat and minimize hysteresis, giving the
spider long life and superior performance.

Misalignment

• Due to the double crowned spider and con-
cave jaw design, the ROTEX® coupling allows
angular misalignment without edge pressure. 

ROTEX® Spider Design

Spider
Durometer

92 Sh A

98 Sh A 2)

64 Sh D-F

Spider
Color   /   Material

Yellow   /   Urethane

Red   /   Urethane

White 2) /   Urethane

Admissible Temp. [F]
Continuous   /   Intermittent

-40 to 195   /   -55 to 245

-20 to 195   /   -40 to 245

-20 to 230   /   -20 to 265

Sizes
Available

19 - 180

19 -180

24 - 180

Image

1) For sizes 65 and above the durometer is 95 Sh A. 2) White spiders have green dots at the end of spider legs.
• Special Spider materials are available on request.

Coupling Features

ROTEX Spider DesignX®
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St 1.0 1.2 1.4 1.8
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The following information is required for the selection of a ROTEX® coupling;
• Drive power (HP) ___________ • Driven component shaft size ___________
• Drive speed (RPM) ___________ • Ambient Temperature ___________
• Driver component shaft size ___________ • Starts per hour ___________

TKN ≥ TN • S

TN = 63000 • HP / RPM

Starts per hour 100 200 400 800

SZ 1.0 1.2 1.4 1.6

-20˚/ 80˚

2) Calculate Total Service Factor (S):
Using safety factor tables select application service factor
(SB), starts per hour (SZ) and ambient temp. (St). Select
multipliers which best fit your application. Using the formula
below calculate total service factor (S).

3) Select a coupling: 
Select the ROTEX® coupling which has a nominal coupling
torque (TKN) equal to or greater than the nominal system
torque  (TN) multiplied by the total service factor (S).

1) Calculate Nominal system torque (TN): 
Using the formula below, calculate the Nominal system
torque (TN) for your application.

S = SB • SZ • St

Selection Procedure:

5) Verify maximum permissible speed:
Using the table on page 15, please verify the speed of your
application does not exceed the maximum speed allowed. 

6) Verify maximum permissible bore and dimensions:
Using tables on pages 16, 17 and 18, ensure the maximum
bore of the coupling selected is not exceeded. Please, note
that different materials may allow different maximum bores.
Also, verify that length, diameter and mimimum shaft gap (E) 
recommended fit your application needs.

7) Verify maximum permissible misalignment:
Using the table on page 26, verify permissible misalignments
for the coupling size selected. Please, note that max. angular
and max. parallel misalignments are not to be used concur-
rently. For further information please consult KTR.

4) Verifying maximum permissible torque:
Using the torque table on page 15, ensure the rated maxi-
mum torque (TKmax) of the selected coupling is equal to or
greater than system peak torque (TS) multiplied by the
ambient temperature service factor (St).

Table of Terms

Term Abbreviation Definition
Nominal system torque TN Nominal torque of the system to be transmitted by the coupling

Peak torque of the system TS Peak torque of the system to be transmitted by the coupling

Operating service factor SB Service factor used to account for different types of driven machine

Temperature service factor St Service factor used to account for ambient temperatures

Start up service factor SZ Service factor used to account for frequency of start ups

Nominal coupling torque TKN Continuous torque to be transmitted throughout the entire coupling speed range

Maximum coupling torque TKmax Torque to be transmitted 1x105 times as a peak load or 0.5x104 times as an alternating
load during the entire life of the coupling

Application Service Factors:

TKmax ≥ TS • St

Application Style SB TorqueCurve

Uniform operation 
(small driven masses) 1.0
Hydraulic-gear pumps, fans

Uniform operation
(medium driven masses) 1.2
Axial piston pumps,machine tools, 
textile and mixing machines, metal
bending machines, blowers, screw 
compressors

Non-uniform operation 
(medium driven masses) 1.5
Generators, freight elevators, winches
belt conveyors

Non-uniform operation 
(medium driven masses w/ shocks) 1.6
Centrifuges, concrete mixers, chain
conveyors, lifts, cement mills

Non-uniform operation
(heavy masses w/ large shocks) 1.8
Hammer drills, piston pumps, forging 
presses, rubber rollers, rotary boring 
machines

Non-uniform operation
(heavy masses w/ extreme shocks) 2.5
Piston compressors, stone crushers,
brick presses, rolling mills

time (t)

time (t)

time (t)

time (t)

time (t)

time (t)

Ambient Temperature Service Factors:

Starts per Hour Service Factors:

Selection ProcedureSelection Procedure
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3) Alternating torque =      
74% nominal torque

3)

Coupling RatingsCoupling Ratings
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Coupling Style 01 - 2 hubs design 1 Coupling Style 02 - 1 hub design 1/
1 hub design 1a

Coupling Style 03 - 2 hubs design 1a

s

D DH

N Nb
l1 l2E

dH

s

DDH

N Nb
l1 l2E

dH
D1

s

D1

N Nb
l1 l2E

dH

DH

Hub 1

L LL

Hub 1 Hub 1Hub 1a Hub 1a Hub 1a

Standard Couplings

• Low mass cast aluminum hubs up to size 28
• Cast and nodular iron hubs from size 38 up to 180
• Inch bore sizes machined to AGMA 9002-A86 class 1 fit

Inch key sizes machined to ANSI B17.1
• Metric bore sizes machined to ISO H7 fit

Metric key sizes machined to DIN 6885 JS9

ttttt t

Note - 1b designates extended length hub

Not recommended with cross clamp

Not recommended with cross clamp

Not recommended with cross clamp

*See pages 30 and 31 for ROTEX® part numbers.

Standard Couplings

NAJ1WEL
Highlight
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bs s
E

Axial Misalignment (Δ Ka):
Mount hubs on shafts to maintain the ‘’E’’ dimension. If any one shaft must extend  into the ‘’E’’ dimension ensure that its
maximum diameter is less than the ‘’dw’’ dimension. If axial travel of either shaft is expected, allow slightly larger gap
between hub and spider. Spider pads should not be under axial compression when installed.

Parallel Misalignment (Δ Kr):
Use straight edge and feeler gage on top and sides of coupling without rotating it. A careful parallel alignment will extended
the life of coupling and all other drive train components. 

Angular Misalignment (Δ Kw) :
Ensure max. angular misalignment is not exceeded. If a manual calculation is needed please apply misalignment formula.

NOTE: For applications with larger parallel and angular misalignments please see ROTEX® style DKM on page22.

Misalignments

E
L Axial

(Δ Ka)

Parallel
(Δ Kr) Angular

(Δ Kw)

Δ Kw = l3 - l4

l3

1) Spider inside diameter is equal to dH. 2) Maximum shaft size (including keyway) to extend into the spider.
3) Inch fasteners available upon request. 4) Maximum angular and maximum parallel misalignments are not to be used 
(See KTR assembly instructions at www.ktrcorp.com)               concurrently,  for further information please consult KTR.

t
G

ROTEX® Spider ROTEX® Assembly

dH

l4

dW

dWdH

Alignment and Assembly

Set-Screw
Tightening TQ

lb in

M5 18

M6 42

M8 88

M10 150

M12 350

M16 710

M20 1240

Alignment and Assembly

Misalignments
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AL ST AL ST AL ST CI CI CI CI CI CI CI

Bore [in] Key [in]

1/4 No Key 6070611 5170611

5/16 No Key 6070711 5170711

3/8 3/32 6070902 5170902 6070902 5170902

3/8 1/8 6070903 5170903 6070903 5170903

7/16 No Key 6071111 5171111 6071111 5171111 6071111 5171111

7/16 3/32 6071101 5171101 6071101 5171101 6071101 5171101

7/16 1/8 6071102 5171102 6071102 5171102 6071102 5171102

1/2 No Key 6071211 5171211 6071211 5171211 6071211 5171211 3071211

1/2 1/8 6071200 5171200 6071200 5171200 6071200 5171200 3071200

9/16 No Key 6071411 5171411 6071411 5171411 6071411 5171411 3071411 3071411

9/16 1/8 6071400 5171400 6071400 5171400 6071400 5171400 3071400 3071400

5/8 No Key 6071511 5171511 6071511 5171511 6071511 5171511 3071511 3071511 3071511

5/8 3/32 6071501 5171501 6071501 5171501 6071501 5171501 3071501 3071501 3071501

5/8 5/32 6071503 5171503 6071503 5171503 6071503 5171503 3071503 3071503 3071503

5/8 3/16 6071500 5171500 6071500 5171500 6071500 5171500 3071500 3071500 3071500

11/16 3/16 6071700 5171700 6071700 5171700 6071700 5171700 3071700 3071700 3071700

3/4 No Key 6071911 5171911 6071911 5171911 6071911 5171911 3071911 3071911 3071911

3/4 1/8 6071901 5171901 6071901 5171901 6071901 5171901 3071901 3071901 3071901

3/4 3/16 6071900 5171900 6071900 5171900 6071900 5171900 3071900 3071900 3071900

13/16 3/16 6172000 5172000 6072000 5172000 6072000 5172000 3072000 3072000 3072000 3072000

7/8 No Key 6172211 5172211 6072211 5172211 6072211 5172211 3072211 3072211 3072211 3072211 3072211

7/8 3/16 6172200 5172200 6072200 5172200 6072200 5172200 3072200 3072200 3072200 3072200 3072200

7/8 1/4 6172202 5172202 6072202 5172202 6072202 5172202 3072202 3072202 3072202 3072202 3072202

15/16 1/4 6172300 5172300 6072300 5172300 6072300 5172300 3072300 3072300 3072300 3072300 3072300

1 1/4 5172500 6172500 5172500 6072500 5172500 3072500 3072500 3072500 3072500 3072500

1 1/16 1/4 6172600 5172600 6072600 5172600 3072600 3072600 3072600 3072600 3072600

1 1/8 1/4 6172800 5172800 6072800 5172800 3072800 3072800 3072800 3072800 3072800

1 3/16 1/4 5173000 6173000 5173000 3073000 3073000 3073000 3073000 3073000 3073000

1 1/4 1/4 5173100 6173100 5173100 3073100 3073100 3073100 3073100 3073100 3073100

1 1/4 5/16 5173102 6173102 5173102 3073102 3073102 3073102 3073102 3073102 3073102

1 5/16 5/16 5173300 6173300 5173300 3073300 3073300 3073300 3073300 3073300 3073300

1 3/8 5/16 5173400 6173400 5173400 3073400 3073400 3073400 3073400 3073400 3073400

1 3/8 3/8 6173401 5173401 3073401 3073401 3073401 3073401 3073401 3073401

1 7/16 3/8 6173600 5173600 3073600 3073600 3073600 3073600 3073600 3073600

1 1/2 5/16 6173802 5173802 3073802 3073802 3073802 3073802 3073802 3073802

1 1/2 3/8 6173800 5173800 3173800 3073800 3073800 3073800 3073800 3073800

1 9/16 3/8 5173900 3173900 3173900 3073900 3073900 3073900 3073900

1 5/8 3/8 3174100 3074100 3074100 3074100 3074100 3074100 3074100

1 11/16 3/8 3174200 3174200 3074200 3074200 3074200 3074200 3074200

1 3/4 3/8 3174400 3174400 3074400 3074400 3074400 3074000 3074000

1 3/4 7/16 3174402 3174402 3074402 3074402 3074402 3074402 3074402

1 13/16 1/2 3174600 3074600 3074600 3074600 3074600 3074600

1 7/8 1/2 3174700 3074700 3074700 3074700 3074700 3074700

1 15/16 1/2 3174900 3174900 3074900 3074900 3074900 3074900

2 1/2 3175000 3175000 3075000 3075000 3075000 3075000

2 1/16 1/2 3175200 3175200 3075200 3075200 3075200 3075200

2 1/8 1/2 3175300 3175300 3075300 3075300 3075300 3075300

2 3/16 1/2 3175500 3075500 3075500 3075500 3075500

2 1/4 1/2 3175700 3075700 3075700 3075700 3075700

2 3/8 5/8 3176000 3076000 3076000 3076000

2 5/8 5/8 3176600 3076600 3076600

2 7/8 3/4 3077300 3077300

2 15/16 3/4 3077400 3077400

3 3/4 3077600

3 1/16 3/4 3077700

3 1/8 3/4 3077900

3 3/16 3/4 3077800

3 1/4 3/4 3078200

3 3/8 7/8 3078500

3 7/16 7/8 3078700

3 1/2 7/8 3078800

Size 019 024 028 038 042 048 055 065 075 090

Hub Material

Stock Sizes Highlighted 

For ordering, select the product code, size, bore or Spider number above.

Product Code Size Part Number

BA02 019 6071500

ROTEX® Part Number Selection

92 SA Yellow 1000001 1000001 1000001

98 SA Red 1000002 1000002 1000002

64 SD-H 1000025 1000025 1000025

1000001 1000001 1000001 1000001 1000001 1000001 1000001

1000002 1000002 1000002 1000002 1000002 1000002 1000002

1000025 1000025 1000025 1000025 1000025 1000025 1000015

Product Code: ROTEX®: BA02

S
p

id
er

H
u

b

ROTEX Part Number SelectionX®

NAJ1WEL
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1 1a 2 3b 3Na 64N

– – – – 0.04 – – 0.01 – – – – –

– – – – 0.00003 – – – – – – – –

0.12 – – – 0.15 – 0.40 0.02 – – – – –

0.00009 – – – 0.00018 – 0.00044 0.00003 – – – – –

0.24 – – – 0.35 – 0.82 0.04 0.07 0.40 – 0.53 0.31

0.00035 – – – 0.00080 – 0.00186 0.00009 0.00266 0.00080 – 0.00080 0.00053

0.40 – – – 0.56 – 1.41 0.07 1.28 0.66 – 0.86 0.49

0.00080 – – – 0.00177 – 0.00425 0.00018 0.00708 0.00186 – 0.00177 0.00115

0.84 2.23 – 2.20 0.93 2.58 2.80 0.13 1.76 – 0.69 1.37 0.77

0.00266 0.00797 – 0.00867 0.00389 0.01062 0.01239 0.00044 0.00885 – 0.00416 0.00443 0.00310

1.28 3.44 – 3.99 1.57 4.14 4.06 0.20 3.11 – 1.68 2.31 1.12

0.00620 0.01770 – 0.02213 0.00974 0.02567 0.01505 0.00089 0.03540 – 0.01062 0.00974 0.00620

1.76 4.74 – 5.36 1.98 5.62 6.04 0.24 3.57 – 1.96 3.04 1.48

0.00974 0.02655 – 0.03629 0.01416 0.04160 0.04602 0.00177 0.04425 – 0.01505 0.01593 0.00885

– 7.17 – 8.16 – 8.14 8.66 0.31 6.22 – 3.24 4.59 2.14

– 0.05310 – 0.07257 – 0.07523 0.08850 0.00266 0.10620 – 0.03098 0.03098 0.01770

– 10.93 – 9.92 – – 12.90 0.46 7.63 – 4.17 6.61 3.15

– 0.10620 – 0.10620 – – 0.16815 0.00443 0.15045 – 0.05222 0.05664 0.03540

– 17.24 – 15.83 – – 19.97 0.86 11.09 – 6.61 10.71 4.85

– 0.23010 – 0.23010 – – 0.35400 0.01770 0.28320 – 0.11063 0.13275 0.07965

– 29.54 – 27.56 – – 37.48 1.54 17.42 – 10.74 19.11 8.60

– 0.59295 – 0.59295 – – 1.03545 0.03540 0.64605 – 0.29205 0.37170 0.22125

– – 37.04 – – – – 1.98 – – 16.64 27.78 –

– – 0.97350 – – – – 0.06195 – – 0.55755 0.68145 –

– – 52.69 – – – – 3.09 – – 22.38 37.26 –

– – 1.77000 – – – – 0.13275 – – 0.97350 1.16820 –

– – 78.48 – – – – 4.19 – – 32.85 57.32 –

– – 3.45150 – – – – 0.22125 – – 1.85850 2.38950 –

– – 106.48 – – – – 5.51 – – 44.31 77.82 –

– – 5.75250 – – – – 0.35400 – – 3.00900 3.98250 –

– – 154.98 – – – – 8.60 – – 67.02 117.07 –

– – 11.15100 – – – – 0.70800 – – 6.19500 7.87650 –

– – 238.10 – – – – 14.33 – – 85.32 175.93 –

– – 20.79750 – – – – 1.53105 – – 10.08900 15.75300 –

Weight and mass moment of inertia each refer to the maximum finish bore without keyway.

DKM-
spacer

Part 6

Coupling
flange

Part 4N

Polyurethane
[lbs]

[lbinsec2]

Alu EN-GJL-250 EN-GJS-400-15 St Alu EN-GJL-250 S EN-GJS-400-15 St EN-GJS-400-15 St Alu
[lbs] [lbs] [lbs] [lbs] [lbs] [lbs] [lbs] [lbs] [lbs] [lbs] [lbs] [lbs]

[lbinsec2] [lbinsec2] [lbinsec2] [lbinsec2] [lbinsec2] [lbinsec2] [lbinsec2] [lbinsec2] [lbinsec2] [lbinsec2] [lbinsec2] [lbinsec2]

Driving flange

Part 3b Part 3Na

Spider

Part 2

Large hub

Part 1a

ROTEX® components
Standard hub

Part 1ROTEX®

Size

Components

Weight / Mass moment of inertia

Weights - Mass moments of inertia
Torsionally flexible couplings

14

19

24

28

38

42

48

55

65

75

90

100

110

125

140

160

180

Weights - Mass moments of inertia
Torsionally flexible couplinTorsionally flexible couplingsTorsionally flexible couplin
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19 24 28 38 42 48 55 65 75 90

St St St GG GG GG GG GG GG GG

Tb 9,5+0,03 3/8 3,17 11,1
DNB 11,11M7 7/16 2,4 12,5

T 12,69H7 1/2 4,75 14,6
Ta 12,7+0,03 1/2 3,17 14,3 ● ●

DNC 13,45H7 17/32 3,17 14,9
Do 14,29+0,03 9/16 3,17 15,6
E 15,87+0,03 5/8 3,17 17,5
Es 15,88+0,03 5/8 4,00 17,7 ● ● ●

Ed 15,87+0,03 5/8 4,75 18,1 ● ●

DNH 17,465H7 11/16 4,75 19,6
Ad 19,02+0,03 3/4 3,17 20,7
A 19,05+0,03 3/4 4,78 21,3 ● ● ● ●

Gs 22,22+0,03 7/8 4,78 24,4 ●

G 22,22+0,03 7/8 4,75 24,7 ● ● ● ● ●

F 22,22+0,03 7/8 6,38 25,2 ● ● ● ● ●

Gd 22,225M7 7/8 4,76 24,7 ●

Gf 23,80+0,03 15/16 6,35 26,8
Bs 25,38+0,03 1 6,37 28,3 ● ● ● ●

H 25,40+0,03 1 4,78 27,8
Hs 25,40+0,03 1 6,35 28,7 ●

R 26,95+0,03 1 1/16 4,78 29,3
Sa 28,575M7 1 1/8 6,35 31,7 ● ●

Sb 28,58+0,03 1 1/8 6,35 31,5 ● ●

Sd 28,58+0,03 1 1/8 7,93 32,1
Js 31,75+0,03 1 1/4 6,35 34,6
K 31,75K7 1 1/4 7,93 35,5 ● ● ● ● ● ●

Ma 34,925M7 1 3/8 7,93 38,7 ●

RH1 34,93M7 1 3/8 9,55 37,8
Cb 36,50+0,03 1 7/16 9,55 40,9
Ca 38,07+0,03 1 1/2 7,93 42,0
C 38,07+0,03 1 1/2 9,55 42,5 ● ● ● ● ● ● ●

Nb 41,275M7 1 5/8 9,55 45,8 ● ●

Ls 44,42+0,03 1 3/4 9,55 48,8
L 44,45K7 1 3/4 11,11 49,4 ● ●

Lu 47,625M7 1 7/8 12,7 53,5 ●

Da 49,20+0,03 1 15/16 12,7 55,0
Ds 50,77+0,03 2 12,7 56,4
D 50,80+0,03 2 12,7 55,1
Pa 53,975M7 2 1/8 12,7 60,0 ●

U 57,10+0,03 2 1/4 12,7 62,9
Ub 60,325M7 2 3/8 15,875 67,6
Wd 85,725M7 3 3/8 22,225 95,8
Wf 92,075M7 3 5/8 22,225 101,9

d+0,05 (d2) bJS9 t2
+0,1 lK

...N.../ 1 9,7 7,575 2,4 10,85 17,0

...N.../ 1c 11,6 9,5375 3 12,90 16,5

...N.../ 1e 13,0 10,375 2,4 13,80 21,0

...N.../ 1d 14,0 11,813 3 15,50 17,5

...N.../ 1b 14,3 11,8625 3,2 15,65 19,5

...N.../ 2 17,287 14,287 3,2 18,24 24,0

...N.../ 2a 17,287 14,287 4 18,94 24,0

...N.../ 2b 17,287 14,287 3 18,34 24,0

...N.../ 3 22,002 18,6895 4 23,40 28,0

...N.../ 4 25,463 20,963 4,78 27,83 36,0

...N.../ 4b 25,463 20,963 5 28,23 36,0

...N.../ 4a 27,0 22,9375 4,78 28,80 32,5

...N.../ 4g 28,45 23,6375 6 29,32 38,5

...N.../ 5 33,176 27,676 6,38 35,39 44,0

...N.../ 5a 33,176 27,676 7 35,39 44,0

CX 19,95 16,75 5 22,08 32
DX 24,95 20,45 6 26,68 45
EX 29,75 24,75 8 31,88 50

d+0,05 (d2) bJS9 t2
+0,1 lK

A-10 9,85 7,55 2 1,0 11,5
B-17 16,85 13,15 3 1,8 18,5
C-20 19,85 15,55 4 2,2 21,5
Cs-22 21,95 17,65 3 1,8 21,5
D-25 24,85 19,821 5 2,9 26,5
E-30 29,85 23,55 6 2,6 31,5
F-35 34,85 27,55 6 2,6 36,5
G-40 39,85 32,85 6 2,6 35,0

Inch bores and taper bores

Code Ød Ød Inch b+0,05 t2
+0,2

ROTEX® Size
Material

Basic programme taper 1:8 Basic programme taper 1:5

Basic programme taper 1:10

Code Code

With codes N.../6 and N.../6a parallel to taper the respective pump code should
be started before ...N and the respective size of coupling before and behind
...N.../.

Taper 1:5
Taper 1:8

Taper 1:10

ROTEX®

Torsionally flexible coupling

Stock programme inch bores

You will find continuously updated data in our online catalogue at www.ktr.com.

Stock programme inch bores
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ROTEX® Standard Spider Materials

Unloaded Spider

Loaded Spider

ROTEX® double crowned spiders are made with high grade ure-
thane or Hytrel® in several hardnesses to suit the vibration or
shock absorption needs of your application. The spider materials
offer excellent memory to regain shape maintaining the integrity of
the coupling.
The double crowned leg design eliminates edge pressure normal-
ly caused by angular and parallel misalignments, allowing the spi-
der to outlast the conventional flat design.

Electrical Isolation

• Urethane spiders prevent electrical surges to
be transmitted between driver and driven side.

Excellent Durability

• Urethane and Hytrel® spiders are resistant to
most chemicals and higher ambient tempera-
tures for outdoor and industrial environments.

Vibration Damping

• A progressive damping effect is accomplished
through the ROTEX® double crowned design and
materials. This design adjusts to the concave hub
jaw providing a controlled expansion which absorbs
shocks and reduces vibrations. The high grade
molded urethane spider offers excellent memory to
regain shape after absorbing high shocks.

Long Life

• Spider low mass and special compounding dis-
sipate heat and minimize hysteresis, giving the
spider long life and superior performance.

Misalignment

• Due to the double crowned spider and con-
cave jaw design, the ROTEX® coupling allows
angular misalignment without edge pressure. 

ROTEX® Spider Design

Spider
Durometer

92 Sh A

98 Sh A 2)

64 Sh D-F

Spider
Color   /   Material

Yellow   /   Urethane

Red   /   Urethane

White 2) /   Urethane

Admissible Temp. [F]
Continuous   /   Intermittent

-40 to 195   /   -55 to 245

-20 to 195   /   -40 to 245

-20 to 230   /   -20 to 265

Sizes
Available

19 - 180

19 -180

24 - 180

Image

1) For sizes 65 and above the durometer is 95 Sh A. 2) White spiders have green dots at the end of spider legs.
• Special Spider materials are available on request.

Coupling Features

NAJ1WEL
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3) Alternating torque =      
74% nominal torque

3)

Coupling Ratings
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bs s
E

Axial Misalignment (Δ Ka):
Mount hubs on shafts to maintain the ‘’E’’ dimension. If any one shaft must extend  into the ‘’E’’ dimension ensure that its
maximum diameter is less than the ‘’dw’’ dimension. If axial travel of either shaft is expected, allow slightly larger gap
between hub and spider. Spider pads should not be under axial compression when installed.

Parallel Misalignment (Δ Kr):
Use straight edge and feeler gage on top and sides of coupling without rotating it. A careful parallel alignment will extended
the life of coupling and all other drive train components. 

Angular Misalignment (Δ Kw) :
Ensure max. angular misalignment is not exceeded. If a manual calculation is needed please apply misalignment formula.

NOTE: For applications with larger parallel and angular misalignments please see ROTEX® style DKM on page22.

Misalignments

E
L Axial

(Δ Ka)

Parallel
(Δ Kr) Angular

(Δ Kw)

Δ Kw = l3 - l4

l3

1) Spider inside diameter is equal to dH. 2) Maximum shaft size (including keyway) to extend into the spider.
3) Inch fasteners available upon request. 4) Maximum angular and maximum parallel misalignments are not to be used 
(See KTR assembly instructions at www.ktrcorp.com)               concurrently,  for further information please consult KTR.

t
G

ROTEX® Spider ROTEX® Assembly

dH

l4

dW

dWdH

Alignment and Assembly

Set-Screw
Tightening TQ

lb in

M5 18

M6 42

M8 88

M10 150

M12 350

M16 710

M20 1240

NAJ1WEL
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1 1a 2 3b 3Na 64N

– – – – 0.04 – – 0.01 – – – – –

– – – – 0.00003 – – – – – – – –

0.12 – – – 0.15 – 0.40 0.02 – – – – –

0.00009 – – – 0.00018 – 0.00044 0.00003 – – – – –

0.24 – – – 0.35 – 0.82 0.04 0.07 0.40 – 0.53 0.31

0.00035 – – – 0.00080 – 0.00186 0.00009 0.00266 0.00080 – 0.00080 0.00053

0.40 – – – 0.56 – 1.41 0.07 1.28 0.66 – 0.86 0.49

0.00080 – – – 0.00177 – 0.00425 0.00018 0.00708 0.00186 – 0.00177 0.00115

0.84 2.23 – 2.20 0.93 2.58 2.80 0.13 1.76 – 0.69 1.37 0.77

0.00266 0.00797 – 0.00867 0.00389 0.01062 0.01239 0.00044 0.00885 – 0.00416 0.00443 0.00310

1.28 3.44 – 3.99 1.57 4.14 4.06 0.20 3.11 – 1.68 2.31 1.12

0.00620 0.01770 – 0.02213 0.00974 0.02567 0.01505 0.00089 0.03540 – 0.01062 0.00974 0.00620

1.76 4.74 – 5.36 1.98 5.62 6.04 0.24 3.57 – 1.96 3.04 1.48

0.00974 0.02655 – 0.03629 0.01416 0.04160 0.04602 0.00177 0.04425 – 0.01505 0.01593 0.00885

– 7.17 – 8.16 – 8.14 8.66 0.31 6.22 – 3.24 4.59 2.14

– 0.05310 – 0.07257 – 0.07523 0.08850 0.00266 0.10620 – 0.03098 0.03098 0.01770

– 10.93 – 9.92 – – 12.90 0.46 7.63 – 4.17 6.61 3.15

– 0.10620 – 0.10620 – – 0.16815 0.00443 0.15045 – 0.05222 0.05664 0.03540

– 17.24 – 15.83 – – 19.97 0.86 11.09 – 6.61 10.71 4.85

– 0.23010 – 0.23010 – – 0.35400 0.01770 0.28320 – 0.11063 0.13275 0.07965

– 29.54 – 27.56 – – 37.48 1.54 17.42 – 10.74 19.11 8.60

– 0.59295 – 0.59295 – – 1.03545 0.03540 0.64605 – 0.29205 0.37170 0.22125

– – 37.04 – – – – 1.98 – – 16.64 27.78 –

– – 0.97350 – – – – 0.06195 – – 0.55755 0.68145 –

– – 52.69 – – – – 3.09 – – 22.38 37.26 –

– – 1.77000 – – – – 0.13275 – – 0.97350 1.16820 –

– – 78.48 – – – – 4.19 – – 32.85 57.32 –

– – 3.45150 – – – – 0.22125 – – 1.85850 2.38950 –

– – 106.48 – – – – 5.51 – – 44.31 77.82 –

– – 5.75250 – – – – 0.35400 – – 3.00900 3.98250 –

– – 154.98 – – – – 8.60 – – 67.02 117.07 –

– – 11.15100 – – – – 0.70800 – – 6.19500 7.87650 –

– – 238.10 – – – – 14.33 – – 85.32 175.93 –

– – 20.79750 – – – – 1.53105 – – 10.08900 15.75300 –

Weight and mass moment of inertia each refer to the maximum finish bore without keyway.

DKM-
spacer

Part 6

Coupling
flange

Part 4N

Polyurethane
[lbs]

[lbinsec2]

Alu EN-GJL-250 EN-GJS-400-15 St Alu EN-GJL-250 S EN-GJS-400-15 St EN-GJS-400-15 St Alu
[lbs] [lbs] [lbs] [lbs] [lbs] [lbs] [lbs] [lbs] [lbs] [lbs] [lbs] [lbs]

[lbinsec2] [lbinsec2] [lbinsec2] [lbinsec2] [lbinsec2] [lbinsec2] [lbinsec2] [lbinsec2] [lbinsec2] [lbinsec2] [lbinsec2] [lbinsec2]

Driving flange

Part 3b Part 3Na

Spider

Part 2

Large hub

Part 1a

ROTEX® components
Standard hub

Part 1ROTEX®

Size

Components

Weight / Mass moment of inertia

Weights - Mass moments of inertia
Torsionally flexible couplings

14

19

24

28

38

42

48

55

65

75

90

100

110

125

140

160

180
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VJ Pamensky
No.:  

Date:  10-FEB-2014

TECHNICAL PROPOSAL

Three-phase induction motor - Squirrel cage rotor

Customer :  Bosch-Rexroth

Product line :  TEFC - W22 NEMA Premium Efficiency

Catalog Number :  
List Price :  $

Notes:
PART # CT020404NPW22
BOSCH #

Performed by: Checked:



VJ Pamensky
No.:  

Date:  10-FEB-2014

DATA SHEET
Three-phase induction motor - Squirrel cage rotor

Customer :  Bosch-Rexroth
Product line :  TEFC - W22 NEMA Premium Efficiency

Frame :  254/6T
Output :  20 HP
Frequency :  60 Hz
Poles :  4
Full load speed :  1765
Slip :  1.94 %
Voltage :  208-230/460 V
Rated current :  53.3-48.2/24.1 A
Locked rotor current :  313/157 A
Locked rotor current (Il/In) :  6.5
No-load current :  20.0/10.0 A
Full load torque :  58.7 lb.ft
Locked rotor torque :  230 %
Breakdown torque :  270 %
Design :  B
Insulation class :  F
Temperature rise :  80 K
Locked rotor time :  15 s (hot)
Service factor :  1.25
Duty cycle :  S1
Ambient temperature :  -20°C  -  +40°C
Altitude :  1000
Degree of Protection :  IP55
Approximate weight :  291 lb
Moment of inertia :  3.0963 sq.ft.lb
Noise level :  64 dB(A)

D.E. N.D.E. Load Power factor Efficiency (%)
Bearings NU-309 C3 6209 C3 100% 0.84 93.0
Regreasing interval 20000 h 20000 h 75% 0.79 92.4
Grease amount 13 g 9 g 50% 0.68 91.7

Notes:
PART # CT020404NPW22
BOSCH #

Performed by Checked
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VJ Pamensky
No.:  

Date:  10-FEB-2014

PERFORMANCE CURVES RELATED TO RATED OUTPUT
Three-phase induction motor - Squirrel cage rotor

Customer :  Bosch-Rexroth
Product line :  TEFC - W22 NEMA Premium Efficiency

Frame :  254/6T
Output :  20 HP
Frequency :  60 Hz
Full load speed :  1765
Voltage :  208-230/460 V
Rated current :  53.3-48.2/24.1 A
Insulation class :  F

Locked rotor current (Il/In) :  6.5
Duty cycle :  S1
Service factor :  1.25
Design :  B
Locked rotor torque :  230 %
Breakdown torque :  270 %

Notes:
PART # CT020404NPW22
BOSCH #

Performed by Checked
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VJ Pamensky
No.:  

Date:  10-FEB-2014

CHARACTERISTIC CURVES RELATED TO SPEED
Three-phase induction motor - Squirrel cage rotor

Customer :  Bosch-Rexroth
Product line :  TEFC - W22 NEMA Premium Efficiency

Frame :  254/6T
Output :  20 HP
Frequency :  60 Hz
Full load speed :  1765
Voltage :  208-230/460 V
Rated current :  53.3-48.2/24.1 A
Insulation class :  F

Locked rotor current (Il/In) :  6.5
Duty cycle :  S1
Service factor :  1.25
Design :  B
Locked rotor torque :  230 %
Breakdown torque :  270 %

Notes:
PART # CT020404NPW22
BOSCH #

Performed by Checked



1 2 3 4 5 6 7 8

A

B

C

D

E

F

10-FEB-2014Three-phase induction motor
Frame  254/6T - IP55

Notes: PART # CT020404NPW22
BOSCH # 

Performed by: 

Checked: 

Customer: Bosch-Rexroth
TEFC - W22 NEMA Premium Efficiency

2E
10.000

J
2.539

A
12.126

P
12.953

AB
10.483

2F
8.252/10.000

K
2.559

B
11.732

BA
4.250

U
1.625

N-W
4.000

ES
2.756

S
0.375

R
1.406

depth
0.375

D
6.250

G
0.827

HB
3.061

O
12.598

T
2.087

HF
6.565

HH
9.250

HK
3.976

H
0.531

C
24.945

LL
7.815

LM
7.480

AA
NPT 1 1/2"

d1
A 4

Flange
FC-184

AJ
7.250

AK
8.500

BD
8.875

BF
UNC 1/2"x13

BB
0.250

BC
0.250

AH
3.750



T7T8 T9

L3L2
T2

L1
T3

T5

T11 T12

T6

T10

T1

T4

L3L2 L1

T7T8 T9
T2 T3

T5

T11 T12

T6

T10

T1

T4

LOW VOLTAGE HIGH VOLTAGE

L3L2 L1 L3L2 L1

T7T8 T9
T2 T3

T5

T11 T12

T6

T10

T1

T4

T7T8 T9
T2 T3

T5

T11 T12

T6

T10

T1

T4

LOW VOLTAGE HIGH VOLTAGE

CONNECTIONS FOR STARTING ONLY:

1 2 3 4 5 6 7 8

A

B

C

D

E

F

10-FEB-2014Three-phase induction motor
Frame  254/6T - IP55

Notes: PART # CT020404NPW22
BOSCH # 

Performed by: 

Checked: 

Customer: Bosch-Rexroth
TEFC - W22 NEMA Premium Efficiency
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[725 psi]
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Pipe connection
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[psi] [5800] [9150] [5800] [4568]

[psi] [4568] [4568] [4568] [4568]

[°F] [–22 to +176]
[5 to 176] 

[SUS] [60 to 3710]

[°F] [–22 to +176]
[5 to 176] 

⇒ 
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L6

(P)

P

T

(P)

PT

D1 D4; T2

L2L1

L4
L5

L3

B1 B2

H
2

H
1

D2; T1 B1

3

4

2
D3

1,
5

[0
.0

6]

=
=

1.1

[inch]

[ft-lbs]

[1.77] [2.36] [0.98] [0.26] [22] [44]

[2.36] [3.15] [1.10] [0.35] [29] [66]

[2.36] [3.15] [1.34] [0.35] [44] [95]

[2.76] [3.94] [1.65] [0.35] [59] [147]

[2.76] [3.94] [1.85] [0.35] [99] [280]

[3.94] [5.12] [2.21] [0.43] [354] [368]

[3.94] [5.12] [2.56] [0.43] [413] [442]

[lbs]

[0.98] [1.57] [3.15] [0.16] [0.59] [2.17] [1.57] [0.79] [0.39] [0.47] [3.3]

[1.57] [2.36] [3.94] [0.16] [0.79] [2.76] [1.89] [0.83] [0.59] [0.47] [8.2]

[1.57] [2.36] [3.94] [0.16] [0.79] [2.76] [1.89] [0.83] [0.59] [0.55] [8.2]

[1.97] [2.76] [5.32] [0.16] [0.79] [3.94] [2.56] [1.34] [0.71] [0.63] [14.1]

[1.97] [2.76] [5.32] [0.22] [0.79] [3.94] [2.56] [1.34] [0.71] [0.71] [14.1]

[2.36] [3.54] [7.09] [0.22] [0.98] [5.12] [3.35] [1.38] [0.79] [0.79] [30.6]

[2.36] [3.54] [7.09] [0.22] [0.98] [5.12] [3.35] [1.38] [0.79] [0.87] [30.6]
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8
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D13

L2
2

SW3

SW2

SW1; MA

6

7

1.2

1.11.381.210 10

11

10

10

10

D
16

D
19

-0
,2

 1
)

D17

L2
5

L2
6

L2
8L2
7

D18 

L2
9

D15 

D14 α1

45

A

0,05 A

0,1 A

0,
5 

x 
45

9

5

4

12

D16

Rz3  16

L3
0

L3
1

0,008- / Pt  20

A
0,

02

0,
00

8-
 / 

Pt
  2

0

-0,2 +0,2
Rz  32

2)

[inch]
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[inch]

[1450 psi]

[1.34] [2.36] [2.83] [0.43] [3.26] [1.10] [0.79] [2.54]

[1.50] [2.36] [2.68] [0.43] [3.11] [1.10] [0.79] [3.03]

[1.89] [2.36] [2.56] [0.43] [3.03] [1.10] [0.79] [4.17]

[2.48] [3.15] [3.26] [0.43] [2.21] [5.16]

[ft-lbs]

[psi]
[lbs][2900] [5800] [9150]

[37 ] [59 ] [0.88]

[74 ] [110 ] [148 ] [1.10]

[111 ] [221 ] [2.21]

[258 ] [369 ] [4.85]

[0.59] [0.75] [1.18] [1.42] [1.77] [2.22 ] [2.56]

[0.71] [0.91] [1.38] [1.63] [2.05] [2.66 ] [3.15]

[0.83] [1.06] [1.77] [2.17] [2.76] [3.60 ] [4.33]

[0.91] [1.14] [1.77] [2.48] [3.31] [4.47 ] [5.51]

[7.4  ft-lbs]

[0.9843+0.002 [0.24] [0.59] [0.9803] [+0.006] [0.47][–0.00786]

[1.2598+0.0024] [0.39] [0.73] [1.2559] [+0.0064] [0.59][–0.0079]

[1.5748+0.0024] [0.79] [0.95] [1.5709] [+0.0063] [0.87][–0.0079]

[2.1654+0.0029] [1.18] [1.53] [2.1614] [+0.0069] [1.34][–0.0079]
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H
2

1.1

D9; T3D8; T2 D10

PT

(P)
PT

L1

L4L3

L2

B2B1
D3

L6

L5

(P)

42

L18

6

5

PT

R1

D7; T5 D6; T4

D5

L12 L12
L8

12

13
14

3

L17 D11; T6

L9
=

L11

L16
L15

L14

L13

H
3

L10

[0
.2

]

15

[Ø0.23]

B4B3

3

L7

=

1,
5

[0
.0

6]

0,01/100
[0.0004/4.0]

Rz1max  4

[inch]

[ft-lbs]

[9.2]

[20.7]

[20.7]

[41.3]



[1.77] [2.36] [0.26] [1.57] [3.15] [0.16] [0.59]

[2.36] [3.15] [0.35] [2.36] [3.94] [0.16] [0.79]

[2.76] [3.94] [0.35] [2.76] [5.32] [0.22] [0.79]

[3.94] [5.12] [0.43] [3.54] [7.09] [0.22] [0.98]

[lbs]

[2.17] [1.57] [0.79] [0.59] [3.3]

[2.76] [1.77] [0.83] [0.59] [8.2]

[3.94] [2.56] [1.34] [0.59] [14.1]

[5.12] [3.35] [1.37] [0.59] [30.6]

[G300/12]
[1.77] [2.36] [0.26] [0.43]

[1/4-20 UNC]
[0.98]

[SAE 4; 7/16-20]

[2.36] [3.15] [0.26] [0.43] [0.98]

[2.36] [3.15] [0.26] [0.43] [1.34]

[2.76] [3.94] [0.43] [0.71] [1.65]

[2.76] [3.94] [0.43] [0.71] [1.85]

[3.94] [5.12] [0.43] [0.71] [2.20]

[3.94] [5.12] [0.43] [0.71] [2.56]

[0.24] [0.32] [0.98] [4.33] [0.32] [3.70] [0.87] [2.17] [0.39]

[0.39] [0.32] [0.98] [5.32] [0.39] [4.53] [1.08] [2.76] [0.49]

[0.39] [0.32] [0.98] [5.32] [0.39] [4.53] [1.08] [2.76] [0.49]

[0.59] [0.32] [1.57] [6.69] [0.59] [5.51] [0.79] [3.94] [0.79]

[0.79] [0.32] [1.57] [6.69] [0.59] [5.51] [0.79] [3.94] [0.79]

[1.18] [0.32] [1.57] [7.48] [0.49] [6.50] [0.67] [5.12] [0.89]

[1.54] [1.65] [2.44] [2.56] [0.59] [0.039] [0.59] [0.35] [0.59]

[1.59] [1.91] [2.85] [3.17] [0.59] [0.039] [0.59] [0.35] [0.47]

[1.59] [1.91] [2.85] [3.17] [0.59] [0.039] [0.63] [0.35] [0.59]

[1.77] [2.13] [3.35] [3.70] [0.59] [0.039] [0.79] [0.51] [0.87]

[1.65] [2.13] [3.35] [3.82] [0.59] [0.039] [0.79] [0.51] [0.87]

[1.65] [2.07] [4.04] [4.45] [0.59] [0.039] [0.95] [0.45] [0.87]

[lbs]

[0.24] [0.98 ] [3.3]

[0.24] [1.18 ] [4.4]

[0.24] [1.57 ] [12.1]

[0.24] [2.16 ] [17.6]

[inch]



H
1

H2

B2ØD2

ØD1
B1

Ø
D

1

R1

[inch]

[1.77] [0.49] [0.98] [0.89]

[2.36] [0.81] [1.57] [0.81]

[2.76] [0.94] [1.97] [0.94]

[3.94] [1.16] [2.36] [1.16]

[0.27] [1.57] [0.32]

[0.35] [1.73] [0.32]

[0.35] [2.17] [0.32]

[0.43] [2.87] [0.32]

α

α

α

≥ [435 psi]
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Mechanical
Pressure MeasurementBourdon Tube Pressure Gauges

Dry or Liquid Filled Gauge with SAE Connection
Type 212.53S - Dry Case
Type 213.53S - Liquid-filled Case

Page 1 of 2WIKA Datasheet  21X.53S  � 07/2007

WIKA Datasheet 21X.53S

Bourdon Tube Pressure Gauge Model 213.53S

Applications

 Intended for adverse service conditions where pulsating 
or vibration exists (with liquid filling)

 Hydraulics & compressors
 Suitable for gaseous or liquid media that will not ob-
struct the pressure system

Special features

 Vibration and shock resistant (with liquid filling)
 7/16” -20 SAE connection
 Pressure ranges up to 15,000 psi

Description

Design
ASME B40.100 & EN 837-1

Sizes
2½” (63 mm)

Accuracy class
± 2/1/2% of span (ASME B40.100 Grade A)

Ranges
Vacuum / Compound to 200 psi
Pressure from 15 psi to 15,000 psi
or other equivalent units of pressure or vacuum

Working pressure
Steady: 3/4 scale value
Fluctuating: 2/3 full scale value
Short time: full scale value

Operating temperature
Ambient: -40°F to +140°F (-40°C to +60°C) - dry
  -4°F to +140°F (-20°C to +60°C) - glycerine filled
  -40°F to +140°F (-40°C to +60°C) - silicone filled
Medium: +140°F  (+60°C) maximum

Temperature error
Additional error when temperature changes from reference 
temperature of 68°F (20°C) ±0.4% for every 18°F (10°C) rising 
or falling.  Percentage of  span.

Weather protection
Weather tight (NEMA 4X / IP 65)

Pressure connection
Material: copper alloy
Lower mount (LM) 
7/16” - 20 SAE with o-ring, washer and lock nut

Bourdon tube
Material: copper alloy

 1,000 PSI:  C-type
 1,500 PSI: helical type

Movement
Copper alloy

Dial
White ABS with stop pin and with black lettering

Pointer
Black aluminum



Ordering information
Pressure gauge model / Nominal size / Scale range / Size of connection / Optional extras required
Specifications and dimensions given in this leaflet represent the state of engineering at the time of printing.
Modifications may take place and materials specified may be replaced by others without prior notice. WIKA Instrument Corporation

1000 Wiegand Boulevard
Lawrenceville, GA 30045
Tel (770) 513-8200  Toll-free 1-888-WIKA-USA
Fax (770) 338-5118
E-Mail info@wika.com
www.wika.com

WIKA Datasheet  21X.53S � 07/2007Page 2 of 2

DimensionsCase
304 stainless steel with vent plug and stainless steel crimp 
ring.  Suitable for liquid filling. Case connection sealed with 
EPDM o-ring (glycerine filled) or Viton o-ring (dry or silicone 
filled).
 

Window
Polycarbonate with Buna-N gasket

Case fill
Glycerine 99.7% - Type 213.53S

Optional extras
 Brass restrictor
 External zero adjustment (2½” only)
 Red drag pointer or mark pointer
 Silicone or Fluorolube case filling
 Custom dial layout
 Other pressure scales available

        bar, kPa, MPa, kg/cm² and dual scales

Size                                        

  A B C E S T W Weight

  2.5” mm 69 61.2 31 13 6  14 0.38 lb. dry

 in 2.69 2.41 1.23 0.51 0.24 7/16-20 0.55 0.46 lb. fi lled



1/26Tank mounted return line filter

Type 10TEN0040 to 1000; 10TE2000/2500

Size according to DIN 24550: 0040 to 1000
Additional sizes: 2000, 2500
Nominal pressure 10 bar [145 psi]
Connection up to G 1 1/2; to SAE 4"; to SAE 24

RE 51424/06.11
Replaces: 11.09 

Table of contents Features
The tank mounted return line filters are designed for installation 
on fluid tanks. They serve the separation of solid materials from 
the whole fluid flowing back to the tanks.
They distinguish themselves by the following: 
– Adsorption of very fine particles across a broad pressure dif-

ferential range
– High dirt holding capacity thanks to large specific filter area
– Good chemical resistance of the filter elements
– High collapse resistance of the filter elements (e.g. in case of 

cold start)
– Filter ratings: 3…100 μm
– By default, the filters are equipped with a bypass valve
– Broad range of accessories, e.g. different maintenance indi-

cators, outlet pipes, ...

Contents Page
Features 1
Ordering code 2…5
Standard types 6, 7
Symbols 8
Function, section 9
Technical data 10, 11
Characteristic curves 12…15
Unit dimensions 16…19
Options 20
Maintenance indicator 21
Spare parts and accessories 22, 23
Installation, commissioning and maintenance 24
Classification according to pressure equipment 
directive 97/23/EC 24
Use in explosive areas according to 
directive 94/9/EC (ATEX) 25

H7855_d
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10 TEN A  00

Pressure 
10 bar [145 psi] = 10

 

Design
Return line filter, simple, 
with filter element according 
to DIN 24550 = TEN
Size
0040 = 0040
0063 = 0063
0100 = 0100
Filter rating in μm 
nominal
Stainless steel wire mesh, cleanable 
G10, G25, G40, G60, G100 = G…
Paper, non-cleanable 
P10, P25 = P…
absolute (ISO 16889)
Micro glass, non-cleanable
H3XL, H6XL, H10XL, H20XL = H…XL
Pressure differential
Max. admissible pressure differential of the filter element
30 bar [435 psi] with bypass valve 
(cracking pressure 3.5 bar [51 psi]) = A
Element model
Standard adhesive T = 100 °C [212 °F] = 0…
Standard material = …0
Maintenance indicator
Without = 0
Mechanical optical (polyamide, switching pressure 2.2 bar [32 psi]) = P2,2
Mechanical optical (aluminum, switching pressure 2.2 bar [32 psi]) = V2,2
Mechanical optical (aluminum, switching pressure 1.5 bar [22 psi]) = V1,5
Mechanical optical (aluminum, switching pressure 0.8 bar [12 psi]) = V0.8
Pressure gauge 0...6 bar [0…87 psi] right = MR
Mechanical optical + pressure gauge right = MRV2,2

Complementary details
(if necessary)

NB = Without bypass
F = Ventilation filter
FN = Ventilation filter with 

surge protection
M = Minimess connection 

(not possible with pressure gauge)
R110 = Outlet pipe 110 mm [4.3"]
R150 = Outlet pipe 150 mm [5.9"]
R250 = Outlet pipe 250 mm [9.8"]
S = Filling port 

(not possible with mech.-opt. 
maintenance indicator) 

Main inlet

Port
Frame size

0040 0063-0100
R3 = G3/4 ● x
R4 = G1 x ●

U4 = 1 1/16-12 UN-2B
[SAE 12] x x

U9 = 1 5/16-12 UN-2B
[SAE 16] x x

●  = Standard port
x  = Alternative port

Seal
M = NBR seal
V = FKM seal 

Example: 10TEN0040-H10XLA00-P2,2-M-R3
 10TEN0100-H10XLA00-MR-M-R4

of the filters of sizes 0040 to 0100

Ordering code

Further models, e.g. filter media, connections, are available at request.
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Ordering code

For detailed information on Rexroth filter elements please refer to data sheet 51420.

of the filter element

Design = 1.
Size
TEN…
(filter elements according to DIN 24550)
 = 0040 0063 0100 0160 0250  
  0400 0630 1000
TE…  = 2000 2500
Filter rating in μm 
nominal
Stainless steel wire mesh, cleanable 
G10, G25, G40, G60, G100 = G…
Paper, non-cleanable 
P10, P25 = P…
absolute (ISO 16889)
Micro glass, non-cleanable
H3XL, H6XL, H10XL, H20XL = H…XL

Seal
M = NBR seal
V = FKM seal

Bypass valve
0 = at filter element always 0

Pressure differential
Max. admissible pressure differential of the filter element
A00 = 30 bar [435 psi] 

1.  A00 0

Order example:
1.0100 H3XL-A00-0-M

NAJ1WEL
Highlight

NAJ1WEL
Highlight

NAJ1WEL
Highlight

NAJ1WEL
Highlight

NAJ1WEL
Highlight

NAJ1WEL
Highlight

NAJ1WEL
Highlight

NAJ1WEL
Highlight

NAJ1WEL
Highlight

NAJ1WEL
Highlight

NAJ1WEL
Highlight

NAJ1WEL
Highlight

NAJ1WEL
Highlight

NAJ1WEL
Highlight

NAJ1WEL
Highlight

NAJ1WEL
Highlight
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Standard types

Tank mounted return line filter, filter rating 3 µm, 10 µm and 20 µm

Filter type
Flow in l/min [gpm] with 

ν = 30 mm2/s [142 SUS] and 
Δp = 0.5 bar [7.25 psi]

Port/Material no.

10TEN0040-H20XLA00-P2,2-M-… 62 [16.4] ..R3 R928041199 ..U4 R928041200
10TEN0063-H20XLA00-P2,2-M-… 80 [21.1] ..R4 R928041201 ..U9 R928041202
10TEN0100-H20XLA00-P2,2-M-… 95 [25.1] ..R4 R928041203 ..U9 R928041204
10TEN0160-H20XLA00-P2,2-M-… 260 [68.7] ..R5 R928041205 ..S5 R928041206
10TEN0250-H20XLA00-P2,2-M-… 320 [84.5] ..R6 R928041208 ..S6 R928041209
10TEN0400-H20XLA00-P2,2-M-… 560 [147.9] ..S8 R928041210 ..S9 R928041211
10TEN0630-H20XLA00-P2,2-M-… 630 [166.4] ..S9 R928041223 ..S8 R928041224
10TEN1000-H20XLA00-P2,2-M-… 1270 [335.5] ..S10 R928041225 ..S12 R928041226
10TE2000-H20XLA00-P2,2-M-… 1600 [422.7] ..S12 R928041228 ..S10 R928041229
10TE2500-H20XLA00-P2,2-M-… 1680 [443.8] ..S12 R928041230 ..S10 R928041231

10TEN0040-H10XLA00-P2,2-M-… 43 [11.3] ..R3 R928041271 ..U4 R928041272
10TEN0063-H10XLA00-P2,2-M-… 62 [16.4] ..R4 R928041273 ..U9 R928041274
10TEN0100-H10XLA00-P2,2-M-… 80 [21.1] ..R4 R928041275 ..U9 R928041276
10TEN0160-H10XLA00-P2,2-M-… 190 [50.2] ..R5 R928041277 ..S5 R928041278
10TEN0250-H10XLA00-P2,2-M-… 260 [68.7] ..R6 R928041279 ..S6 R928041280
10TEN0400-H10XLA00-P2,2-M-… 460 [121.5] ..S8 R928041281 ..S9 R928041282
10TEN0630-H10XLA00-P2,2-M-… 560 [147.9] ..S9 R928041283 ..S8 R928041284
10TEN1000-H10XLA00-P2,2-M-… 970 [256.2] ..S10 R928041285 ..S12 R928041286
10TE2000-H10XLA00-P2,2-M-… 1350 [356.6] ..S12 R928041288 ..S10 R928041289
10TE2500-H10XLA00-P2,2-M-… 1450 [383.0] ..S12 R928041290 ..S10 R928041291

10TEN0040-H3XLA00-P2,2-M-… 23 [6.1] ..R3 R928041292 ..U4 R928041293
10TEN0063-H3XLA00-P2,2-M-… 35 [9.2] ..R4 R928041294 ..U9 R928041295
10TEN0100-H3XLA00-P2,2-M-… 52 [13.7] ..R4 R928041296 ..U9 R928041297
10TEN0160-H3XLA00-P2,2-M-… 105 [27.7] ..R5 R928041298 ..S5 R928041299
10TEN0250-H3XLA00-P2,2-M-… 160 [42.3] ..R6 R928041300 ..S6 R928041301
10TEN0400-H3XLA00-P2,2-M-… 290 [76.6] ..S8 R928041302 ..S9 R928041303
10TEN0630-H3XLA00-P2,2-M-… 410 [108.3] ..S9 R928041304 ..S8 R928041305
10TEN1000-H3XLA00-P2,2-M-… 560 [147.9] ..S10 R928041306 ..S12 R928041307
10TE2000-H3XLA00-P2,2-M-… 900 [237.7] ..S12 R928041308 ..S10 R928041309
10TE2500-H3XLA00-P2,2-M-… 1100 [290.6] ..S12 R928041310 ..S10 R928041311
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Order example:
Tank mounted return line filter with mechanical-optical maintenance indicator for pnom. = 10 bar [145 psi], size 0100, with fil-
ter element 10 μm and electronic switching element M12x1 with 1 switching point for hydraulic fluid mineral oil HLP according 
to DIN 51524.
Filter: 10TEN0100-H10XLA00-P2,2-M-R4 Material no.: R928041275
El. maintenance indicator: WE-1SP-M12x1 Material no.: R928028409

For round plug-in connections refer to data sheet 08006.

Standard types

Ordering code, standard types: Electronic switching element for maintenance indicator

Element type
Filter material/Material no.

H3XL H10XL H20XL
1.0040 …A00-0-M R928005835 R928005837 R928005838
1.0063 …A00-0-M R928005853 R928005855 R928005856
1.0100 …A00-0-M R928005871 R928005873 R928005874
1.0160 …A00-0-M R928005889 R928005891 R928005892
1.0250 …A00-0-M R928005925 R928005927 R928005928
1.0400 …A00-0-M R928005961 R928005963 R928005964
1.0630 …A00-0-M R928005997 R928005999 R928006000
1.1000 …A00-0-M R928006033 R928006035 R928006036
1.2000 …A00-0-M R928041312 R928040797 R928041313
1.2500 …A00-0-M R928041314 R928040800 R928041315

If an electric switching element with signal suppression up to 
30 °C is used (WE-2SPSU-M12X1, R928028411), it has to 
be ensured that the aluminum version of the mechanical-opti-
cal maintenance indicator must be used. In the filter type key, 

these maintenance indicators are referred to as "V2,2", "V1,5" or 
"V0,8". Also refer to the chapter "Spare parts and accessories".
 

The temperature-controlled signal processing does not work with 
mechanical-optical maintenance indicators made of polyamide.

Maintenance indicator
Electronic switching element = WE
Type of signal 
1 switching point = 1SP
2 switching points, 3 LED = 2SP 
2 switching points, 3 LED and 
signal suppression up to 30 °C [86 °F] = 2SPSU

Connector
M12x1 = Round plug-in connection M12x1, 4-pin
EN 175301-803 = Rectangular plug-in connector, 

2-pin design A according to EN-175301-803  

WE

Material numbers of the mechanical optical maintenance indicators

Material no. Type Signal Switching points Connector LED
R928028409 WE-1SP-M12x1 Changeover 1

M12x1

No
R928028410 WE-2SP-M12x1 Normally open (at 75 %)/ 

normally closed contact 
(at 100 %)

2 3 pieces
R928028411 WE-2SPSU-M12x1

R928036318 WE-1SP-EN175301-803 Normally closed contact 1 EN 175301-803 No
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The tank mounted return line filters are designed for direct at-
tachment to the fluid tank.
They basically consist of filter head (1), filter bowl (2), cov-
er (3), filter element (4) as well as a serial bypass valve (5).
The filters can be configured with different maintenance in-
dicators - here, you are shown a mechanical-optical mainte-
nance indicator (6) in connection with an electronic switching 
element (7). 
Depending on the filter size, more additional functions are 
available - e.g. a ventilation filter (8), surge protection (9) or 
return pipes in different lengths (10) – in this connection, also 
refer to the chapter "Spare parts and accessories".
During operation, the hydraulic fluid reaches the filter housing 
via port I, here flows through the filter element (4) in the flow 
direction from outside to inside and is cleaned according to 
the filter rating. The dirt particles filtered out settle in the filter 
element. Via the outlet opening 0, the filtered hydraulic fluid 
enters the tank.

Function, section

Sample presentation using a 10TEN0063 filter.
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Technical data (For applications outside these parameters, please consult us!)

general
Installation position Vertical
Ambient temperature range °C [°F] –10…+100 [14…+212] (shortly to –30 [–22])
Size Size 0040 0063 0100 0160 0250
Weight kg [lbs] 1.4 [3.09] 1.6 [3.53] 1.8 [3.97] 4.5 [9.92] 5.0 [11.03]
Size Size 0400 0630 1000 2000 2500

Weight kg [lbs] 8.0 [17.64] 10.0 [22.05] 18 [39.7] 21.5 [47.42] 27 [59.55]
Material Filter cover Carbon fiber reinforced plastic (sizes 0040...0100)

Aluminum (sizes 0160...2500)
Filter head Aluminum

Filter bowl Carbon fiber reinforced plastic (sizes 0040...0630)
Coated steel (sizes 1000...2500)

Optical maintenance 
indicator

(P2,2) Plastic PA6
(V…) Aluminum

Electronic switching element Plastic PA6
Pressure gauge Plastic

hydraulic
Maximum operating pressure bar [psi] 10 [145]
Hydraulic fluid temperature range °C [°F] –10…+100 [+14…+212]
Minimum conductivity of the medium pS/m 300
Fatigue strength according to ISO 10771 Load cycles > 105 with max. operating pressure
Cracking pressure of the bypass valve bar [psi] 3.5 ± 0.35 [50.7 ± 5]
Type of pressure measurement of the maintenance indicator Backpressure
Response pressure of the P2,2 maintenance indicator bar [psi] 2.2 (+0.45/–0.25) [31.9 (+6.4/–3.6)]
Response pressure of the V... maintenance indicator bar [psi] 2.2 ± 0.25 [31.9 ± 3.6], 1.5 ± 0.2 [21.8 ± 2.9], 0.8 ± 0.15 [11. 6 ± 2.2]

electrical (electronic switching element) 
Electrical connection Round plug-in connection M12x1, 4-pin Standard connection 

EN 175301-803
Version 1SP-M12x1 2SP-M12x1 2SP-M12x1 1SP-EN175301-803

Contact load, direct voltage Amax. 1
Voltage range Vmax. 150 (AC/DC) 10-30 (DC) 250 (AC) / 200 (DC)
Max. switching power with resistive load W 20 70
Switching type 75 % signal – Normally open contact –

100 % signal Change-
over

Normally closed contact Normally closed 
contact

2SPSU Signal switch-
ing through at 
30 °C [86 °F], 

Return switching 
at 20 °C [68 °F]

Display via LEDs in 
the electronic switching element 2SP...

Stand-by (LED green); 
75 % switching point (LED yellow)
100 % switching point (LED red)

Protection class according to EN 60529 IP 67 IP 65
Ambient temperature range °C [°F] –25…+85 [–13…+185]
For direct voltage above 24 V, spark extinguishing is to be provided for protecting the switching contacts.
Weight Electronic switching element:  

– with round plug-in connection M12x1 kg [lbs] 0.1 [0.22]
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Filter element 
Glass fiber paper H..XL Single-use element on the basis of inorganic fiber

Filtration ratio accord-
ing to ISO 16889 up to 
Δp = 5 bar [72.5 psi]

Achievable oil cleanliness 
according to ISO 4406

(SAE-AS 4059)
Particle separation H20XL β20(c) ≥ 200 19/16/12 … 22/17/14

H10XL β10(c) ≥ 200 17/14/10 … 21/16/13
H6XL β6(c) ≥ 200 15/12/10 … 19/14/11
H3XL β5(c) ≥ 200 13/10/8 … 17/13/10

Admissible pressure differential bar [psi] 30 [435]  
Size Size 0040 0063 0100 0160 0250
Weight kg

[lbs]
0.20
[0.44]

0.30
[0.66]

0.35
[0.77]

0.8
[1.76]

1.1
[2.42]

Size Size 0400 0630 1000 2000 2500
Weight kg

[lbs]
2.0

[4.41]
2.3

[5.07]
3.0

[6.62]
3.5

[7.72]
5.0

[11.03]

Technical data (For applications outside these parameters, please consult us!)

Seal material for hydraulic fluids
Mineral oils Ordering code
Mineral oil HLP according to DIN 51524 M

Flame-resistant hydraulic fluids Ordering code
Emulsions HFA-E according to DIN 24320 M
Synthetic water solutions HFA-S according to DIN 24320 M
Water solutions HFC according to VDMA 24317 M
Phosphoric acid esters HFD-R according to VDMA 24317 V
Organic esters HFD-U according to VDMA 24317 V

Fast biodegradable hydraulic fluids Ordering code
Triglycerides (rape seed oil) HETG according to VDMA 24568 M
Synthetic esters  HEES according to VDMA 24568 V
Polyglycols  HEPG according to VDMA 24568 V
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10TEN0040-H10XLA00...R3

Flow in l/min [gpm] →
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] →

10TEN0063-H10XLA00...R4

Flow in l/min [gpm] →
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 [p
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] →

10TEN0100-H10XLA00...R4
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10TEN0400-H10XLA00...S8
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An optimal filter design and the design with other filter media 
and filtration ratings are enabled by our computer program 
"BR Filter Select".

140 mm2/s
68 mm2/s
30 mm2/s

[649 SUS]
[315 SUS]
[142 SUS]

Characteristic curves (measured with mineral oil HLP46 according to DIN 51524 at T = 40 °C) [104 °F]) H10XL

Oil viscosity:
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Unit dimensions size 0040…0100 (dimensions in mm [inch])

Type 10 TEN Content 
in l [gal] A1 A2 1) A3 2)

C1

D1Standard Optional
Pipe thread accord-

ing to ISO 228
Pipe thread accord-

ing to SAE J1926

0040 0.6 [0.16] 103 [4.06] 230 [9.06] 100 [3.94] G3/4 SAE 12
1 1/16-12 UN-2B 16 [0.63]

0063 0.8 [0.21] 163 [6.42] 290 [11.42] 160 [6.30]
G1 SAE 16

1 5/16-12 UN-2B 18 [0.71]
0100 1.2  [0.32] 253 [9.96] 380 [14.96] 250 [9.84]

Filter housing for filter elements in accordance with DIN 24550

1) With outlet pipe 150 mm [5.9"] 
2) Servicing height for filter elements

Tank connection diagram:
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Options Item Ordering code Filter size
0040…0100 0160…0630 1000…2500

Mechanical optical indicator 1 P2,2; V0,8; 
V1,5; V2,2 ● ● ●

Pressure gauge right 3.a MR ● - -
Pressure gauge left 3.b ML - ● ●
Mechanical optical + pressure gauge right 1 + 3.b MRV2,2 ● ● ●
Minimess connection 3.a or 3.b M ● ● ●
Filling port (without maintenance indicator) 1 S ● ● ●

Outlet pipe 1) 6 R ● See chapter "Spare parts 
and accessories"

Ventilation filter 4 F ● - -
Ventilation filter + surge protection 4 + 5 FN ● - -
Electronic switching element 2 See chapter "Ordering code, standard types"

Options

1) Outlet pipe for sizes 0040…0100 are only available pre-assembled through the complete filter.
Outlet pipes for other sizes must be ordered separately and are not pre-assembled. 
For the ordering code refer to "Spare parts and accessories".

Sample presentation using a 10TEN0063 filter.
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Type Material no.

71.001 P5-S00-0-0 R928019705

Ventilation filter element (only for 10TEN0040-0100)Mechanical optical 
maintenance indicator Material no.

WO-S01-2,2-M-10 R901025310
WO-S01-2,2-V-10 R901066232 
WO-S01-1,5-M-10 R928038776 
WO-S01-1,5-V-10 R928038774 
WO-S01-0,8-M-10 R928038773 
WO-S01-0,8-V-10 R928038772 
WO-S01-2,2-M-10-PA  R928038771
WO-S01-2,2-V-10-PA  R928038769

Seal kit Material no.

D10TEN0040-0100-M R928028013
D10TEN0160-0250-M R928028014
D10TEN0400-0630-M R928028015
D10TEN1000-M R928039806
D10TE2000-2500-M R928039807

Seal kit
 

Series 10 TE
Size
0040-0100 N0040-0100
0160-0250 N0160-0250
0400-0630 N0400-0630
1000 N1000
2000-2500 2000-2500
Seal
NBR seal = M
FKM seal = V

D 10TESeal kit

Type Material no.

M010 0-6 bar R928019224

Pressure gauge

Spare parts and accessories

Housing material
PA = Plastic
no code = Aluminum

Max. nominal pressure
10 = 10 bar

Seal
M = NBR seal
V = FKM seal

Maintenance indicator = W
 

Mechanical optical indicator  = O
Design 
Backpressure M30x1.5 = S01
Switching pressure
0.8 bar (not possible with PA version) = 0.8
1.5 bar (not possible with PA version) = 1.5
2.2 bar = 2.2

Mechanical optical 
maintenance indicator W O S01 10

Red

Yellow

Green
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Installation, commissioning and maintenance

Installation of the filter
When installing the filter make sure that 
a) the required servicing height for removing the filter ele-

ment and the filter bowl is available,
b) the installation opening for mounting the filter in the tank is 

not too large so that unobjectionable sealing is guaranteed,
c) the filter is assembled on the tank cover without tension 

stress, and
d) the filter housing is grounded.
The filter is designed with a two-part housing. It is to be in-
stalled into the tank with the filter bowl downward. It is rec-
ommended to lead drain pipes as of a length of 500 mm in a 
bracket in order to avoid oscillations caused by the fluid flow 
in the tank. It is to be ensured that in case of maintenance 
works, the filter bowl and the drain pipe are pulled out of the 
filter head together.

Connection of the electrical maintenance indicator
The electrical maintenance indicator is connected via the 
electrical switching element with 1 or 2 switching points, 
which is attached to the mechanical optical maintenance indi-
cator and held by means of the locking ring.

When must the filter element be exchanged or 
cleaned respectively?
– After initial start-up of the system, the filter element is to 

be exchanged.
– Upon start-up in cold condition, the red pushbutton of the 

optical maintenance indicator may jump out and an elec-
trical signal is output via the switching element. Only push 
the red pushbutton in again after the operating tempera-

ture has been reached. If it jumps out again immediate-
ly or if the electrical signal has not gone out at operat-
ing temperature, the filter element must be exchanged or 
cleaned respectively after the end of the shift.

– The filter element should be replaced or cleaned after 
max. 6 months.

Element exchange
– Switch off the system, discharge the filter on the pres-

sure side.
– Remove the screws at the filter cover, loosen the filter 

cover and remove it upwards.
– Remove the filter element from the lower spigot in the fil-

ter bowl by turning it slightly.
– Check the seal rings at the filter cover and at the filter 

bowl for damage. If necessary, renew them. Also refer to 
seal kits in the "Spare parts and accessories" section.

– Renew filter element, filter elements made of wire mesh 
can be cleaned. The efficiency of the cleaning process de-
pends on the type of dirt and the amount of the pressure 
differential before the filter element exchange. If the pres-
sure differential after the filter element exchange exceeds 
150 % of the value of a brand-new filter element, the G… 
element also needs to be replaced.

– Check whether the type designation or material number 
on the replacement element corresponds to the type des-
ignation/material number on the name plate of the filter.

– Install the new or cleaned filter element on the spigot 
again by slightly turning it.

– Reassemble the filter in reverse order.

The tank mounted return line filters according to 51425 are 
pressure holding equipment according to article 1, sec-
tion 2.1.4 of the Pressure Equipment Directive 97/23/EC 
(PED). As the maximum operating pressure does not ex-
ceed 10 bar, they are - according to annex II diagram 4 of the 
PED - produced according to article 3 and not provided with a 
CE mark.

Classification according to pressure equipment directive 97/23/EC
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The manufacturer's declaration according to DIN EN 13463 is available for this filter separately, with 
Material no. R928028899.

Use in explosive areas according to directive 94/9/EC (ATEX)

The tank mounted return line filters according to 51424 are no 
equipment or components in the sense of directive 94/9/EC 
and are not provided with a CE mark.
According to DIN EN 60079-11, the electronic mainte-
nance indicators WE-1SP-M12x1 are simple, electronic op-
erating equipment not having an own voltage source. This 
simple, electronic operating equipment may - according to 
DIN EN 60079-14 - in intrinsically safe electrical circuits 
(EEx ib) be used in systems for device group II, 

Possible circuit according to DIN EN 60079-14

category 2G (zone 1) and category 3G (zone 2) without mark-
ing and certification. The operating equipment is assigned to 
explosion group II B and temperature class T5.
 
When using Rexroth filters in explosive areas, potential equal-
ization must always be ensured. 

Explosive area, 
zone 1

Intrinsically safe 
operating equipment

Related operating 
equipment

Ex ib
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Bosch Rexroth Filtration Systems GmbH
Hardtwaldstraße 43, 68775 Ketsch, Germany
POB 1120, 68768 Ketsch, Germany
Phone +49 (0) 62 02 / 6 03-0
Fax +49 (0) 62 02 / 6 03-1 99
brfs-support@boschrexroth.de
www.eppensteiner.de

© This document, as well as the data, specifications and other informa-
tion set forth in it, are the exclusive property of Bosch Rexroth AG. It 
may not be reproduced or given to third parties without its consent.
The data specified above only serve to describe the product. No state-
ments concerning a certain condition or suitability for a certain applica-
tion can be derived from our information. The information given does not 
release the user from the obligation of own judgment and verification. It 
must be remembered that our products are subject to a natural process 
of wear and aging.
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RexPak - Relief and Check Valve block ( 1 : 4 )
R987417005 (ELECTROLESS NICKEL COATING)

LIABILITY NOTICE
THE DATA SPECIFIED ON THIS DOCUMENT ONLY SERVES TO DESCRIBE THE PRODUCT. NO 
STATEMENTS CONCERNING A CERTAIN CONDITION OR SUITABILITY FOR A CERTAIN APPLICATION 
CAN BE DERIVED FROM OUR INFORMATION. THE INFORMATION GIVEN DOES NOT RELEASE THE 
USER FROM THE OBLIGATION OF OWN JUDGMENT AND VERIFICATION. IT MUST BE REMEMBERED 
THAT OUR PRODUCTS ARE SUBJECT TO A NATURAL PROCESS OF WEAR AND AGING.
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Flow Pressure Relief Valve Check Valve Weight
32 GPM 3500 PSI DBD10K... M-SR15KE... 16 lbs
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RexPak Mtg. Plate ( 1 : 2 )
BRCA PN: R987380496

A-A ( 1 : 2 )
A

A

LIABILITY NOTICE
THE DATA SPECIFIED ON THIS DOCUMENT ONLY SERVES TO DESCRIBE THE PRODUCT. NO 
STATEMENTS CONCERNING A CERTAIN CONDITION OR SUITABILITY FOR A CERTAIN APPLICATION 
CAN BE DERIVED FROM OUR INFORMATION. THE INFORMATION GIVEN DOES NOT RELEASE THE 
USER FROM THE OBLIGATION OF OWN JUDGMENT AND VERIFICATION. IT MUST BE REMEMBERED 
THAT OUR PRODUCTS ARE SUBJECT TO A NATURAL PROCESS OF WEAR AND AGING.
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RexPak Mtg. Plate

RexPak Horizontal Bracket

RexPak Universal Bracket
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Information on available spare parts: 
www.boschrexroth.com/spc

Check valve, cartridge type 

Type M-SR

Sizes 6 to 30
Component series 1X
Maximum operating pressure 315 bar
Maximum flow 400 l/min

RE 20380/03.11
Replaces: 11.10

Table of contents

Contents	 Page
Features� 1
Ordering code� 2
Standard types� 2
Symbols� 2
Sections� 3
Technical data	 3
Characteristic curves – angle valve� 4
Characteristic curves – straight valve� 5
Mounting cavity – angle valve� 6, 7
Mounting cavity – straight valve� 8

Features

–	 For installation in manifold blocks 
• as angle valve 
• as straight valve

–	 Leak-free closure in one direction
–	 Various cracking pressures, optional 

(see ordering code)

H7004

Inhalt
Table of contents� 1
Features� 1
Ordering code� 2
Standard types� 2
Symbols� 2
Sections� 3
Technical data (for applications outside these parameters, 
please consult us!)� 3
Characteristic curves (measured with HLP46, ϑoil = 40 °C ± 5 
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2/8	 Bosch Rexroth AG    Hydraulics M-SR    RE 20380/03.11

Ordering code

Check valve, cartridge design	 = M-SR  
Size 6 (not as angle valve)	 = 6
Size 8	 = 8
Size 10	 = 10
Size 15	 = 15
Size 20	 = 20
Size 25	 = 25
Size 30	 = 30
Component design
Angle valve	 = KE 
Straight valve	 = KD

	 Further details in clear text
Seal material

 No code =	 NBR seals
V =	 FKM seals (with angle valve only)

Important!
Observe compatibility of seals  

with hydraulic fluid used!
1X =	 Component series 10 to 19

(10 to 19: unchanged installation and connection dimen-
sions)

Cracking pressure (see characteristic curves on pages 4 and 5)
00 =	 Without spring (not for straight valve)
02 =	
05 =	 (Standard)
15 =	
30 =	
50 =	

M-SR 1X *

Standard types

Type Material number
M-SR 6 KD05-1X/ R900301889
M-SR 8 KE02-1X/ R900357438
M-SR 8 KE05-1X/ R900346083
M-SR 10 KE05-1X/ R900344549
M-SR 15 KE02-1X/ R900348943
M-SR 15 KE05-1X/ R900345372

Type Material number
M-SR 20 KE02-1X/ R900345744
M-SR 20 KE05-1X/ R900340979
M-SR 25 KE05-1X/ R900344778
M-SR 30 KE05-1X/ R900344919

Symbols

 
With spring

 
Without spring

Further standard types and components can be found 
in the EPS (standard price list).
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Hydraulics    Bosch Rexroth AGRE 20380/03.11    M-SR 3/8

Sections

Technical data (for applications outside these parameters, please consult us!)

General
Sizes Size 6 8 10 15 20 25 30
Weight – Angle valve kg – 0.03 0.05 0.08 0.14 0.32 0.47

– Straight valve kg 0.05 0.05 0.05 0.1 0.2 0.25 0.3
Installation orientation Optional
Ambeint temperature range °C –20 to +80 (NBR seals)

–20 to +80 (FKM seals)

Hydraulic
Maximum operating pressure bar 315
Cracking pressure bar See characteristic curves on pages 4 and 5
Maximum flow l/min See characteristic curves on pages 4 and 5
Hydraulic fluid Mineral oil (HL, HLP) to DIN 51524 1); fast bio-degradable 

hydraulic fluids to VDMA 24568 (see also data sheet 90221); 
HETG (rape seed oil) 1); HEPG (polyglycols) 2); HEES (syn-
thetic esters) 2); other hydraulic fluids on enquiry

Hydraulic fluid temperature range °C –30 to +80 (for NBR seals)
–20 to +80 (for FKM seals)

Viscosity range mm2/s 2.8 to 500
Max. permissible degree of contamination of the 
hydraulic fluid - cleanliness class to ISO 4406 (c)

Class 20/18/15 3)

1)	Suitable for NBR and FKM seals
2)	Suitable only for FKM seals

3)	The cleanliness class stated for the components must be 
adhered too in hydraulic systems. Effective filtration pre-
vents faults from occurring and at the same time increases 
the component service life.

	 For the selection of the filters see 
www.boschrexroth.com/filter.

Angle valve Straight valve

A

L  
–0

,1

B

1

T1
 1

)

2

3

1)

Size L–0,1

8 36,3
10 39,3
15 45,8
20 55,3
25 74,3
30 83,3

1 Plug screws, separate order,  
see page 6 and 7

2 Seat, shrink-fit at –60 °C
3 Poppet stroke

1) For dimensions, see installation 
drawing
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Characteristic curves (measured with HLP46, ϑoil = 40 °C ± 5 °C) – angle valve
Pressure differential ∆p in dependence upon flow qV at cracking pressure
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Mounting cavity: Angle valve for plug screw to RN 143.21 (dimensions in mm)

Size 
Plug screws 2)  
Material no.

pN 
in bar ØD1 ØD2 D3 ØD4H8 ØD5 ØD6H7

8 R900002423 315 23 17.1 G3/8 3) 14 8 13
10 R900002422 315 28 21.4 G1/2 3) 18 10 17
15 R900012091 315 33 26.8 G3/4 3) 24 15 22
20 R900002424 315 41 33.8 G1 3) 30 20 28
25 R900012411 250 51 42.5 G1 1/4 3) 38 25 36
30 R900012412 250 56 48.5 G1 1/2 3) 44 30 42

Size T1+0.1 T2 T3 T4 T5 T6 T7+0.5 T8+0.2 X Z
8 48.5 47.5 38.5 20 15 12 6 – 18 0.05

10 53.5 52.5 43.5 24 18 14 6 – 19 0.05
15 62 60.5 50 26 20.5 16 6 – 24 0.05
20 71.5 70 56.5 26 20.5 16 7 – 30 0.05
25 90.5 88 72.5 28 22 16 7 – 43 0.1
30 99.5 96.5 79.5 31 22 16 7 – 48 0.1

1 Area for drain bore

1)	Dimension for countersinking the screw head. When install-
ing the cartridge more deeply, extend dimension T7 accord-
ingly.

2)	Order separately, with NBR seal
3)	 Pipe thread "G…" to ISO 228/1
4)	 Depth of fit
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Printed copies are uncontrolled 

2.3 Nameplate for Standard Manifold Assemblies 

 
Part Number: 219176 
Model Code: NAMEPLATE - REXROTH - ALUM - 51mmx25mm 
Material: Aluminum with two rivet holes 
 
Part Number: 219182 
Model Code: NAMEPLATE - REXROTH - 304SS - 51mmx25mm 
Material: 304 Stainless Steel with two rivet holes 
 
2.4 Nameplate for Small Manifold Assemblies 

 
Part Number: 219178 
Model Code: NAMEPLATE - REXROTH - ALUM - 32mmx19mm 
Material: Aluminum with two rivet holes 
 
2.5 Nameplate for MP18 Valve Assemblies - Used for sander control boxes and dual conveyor boxes 

 
 
Part Number: 219181 
Model Code: NAMEPLATE - REXROTH - SS - MP18 VALVE 
Material: Stainless Steel, 2B finish with two rivet holes 
 
2.6 Nameplate for M4 Valve Assemblies 

 
 
Part Number: 216028 
Model Code: NAMEPLATE - REXROTH -ALUM- M4 22mmX50mm 
Material: Aluminum with two rivet holes 
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Screw plugs

with hexagon socket

M. Langer

5.1

5.2

6.1

6.2

6.3

 

 dimensions d4 and t3 to size 1 3/16-12 UN deleted
dimensions d4  
dimensions 
dimensions 
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-1,2
-0,8

DIN 267-2

d

c i

w

d

X

(d
  =

 s
 x

 1
,0

25
)

A PD 3)

2)

1)

2 1

f

Y

Point angle
140° ±25°

5)

AY

A0,1

(l)

Centric increase < 0,25 mm to
threads - Nominal diameter
7/8-14 UNF and <0,5 mm at threads
>7/8-14 UNF permissible

s

Vendor code
ZN 02113

Thread designation
U

Hexagon socket head cap screw
counter-sunk with cone angel
85° bis 125°

Gauging ISO 23429 alle 6 surfaces

6)

f

d

AX

3

X (without O-ring)

-0,3
 0

45°±15°
R

0.
4

0/
+

0.
2

0,008-0,4 / Pt  20

0,008-0,4 / Pt  20

-0,3
-0,1

Rz  40

+0,1
+0,3

Visual inspection

Y
t

t

3

1

 (d
  ) f

4)

t

d
4

alternative Y
3

t 1

R
0.

5

R0.5

 (d
  ) f

Sizes ISO 14405-1
General tolerances ISO 2768-mH

Surface protection: table 3
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Heinrichs & Co. KG  |  www.heinrichs.de  |  info@heinrichs.de  |  Tel +49 (0) 6762 93050

Betriebsdruck
Pressure
Pression

d1 d2

h14

c

±0,3

i

±0,2

SW

D12

Anziehdrehmo-
ment

Prevailing torque
Couple de serrage

Nm*

Gewicht
Weight

Poids

kg per 100 St/pcs
(7,85 kg/dm3)

Metrisches Feingewinde
Fine pitch thread
Filetage à pas fin

DIN 13

Rohrgewinde
Tube thread
Filetage pour tube

DIN ISO 228

400 bar / 5.800 psi M 8 x 1 –– 12 4 8 4 8 0,50

M 10 x 1 G 1/8" A 14 4 8 5 12 0,68

M 12 x 1,5 –– 17 5 12 6 25 1,33

–– G 1/4" A 18,9 5 12 6 30 1,82

M 14 x 1,5 –– 19 5 12 6 35 1,90

M 16 x 1,5 –– 21,9 5 12 8 50 2,20

–– G 3/8" A 22 5 12 8 55 2,63

M 18 x 1,5 –– 23,9 5 12 8 60 3,13

M 20 x 1,5 –– 25,9 5 14 10 70 4,02

–– G 1/2" A 26,9 5 14 10 80 4,43

M 22 x 1,5 –– 27 5 14 10 80 5,00

M 24 x 1,5 –– 29,9 5 14 12 95 5,80

M 26 x 1,5 –– 31,9 5 16 12 120 7,52

M 27 x 2 G 3/4" A 32 5 16 12 135 7,65

M 30 x 1,5 –– 36,9 6,5 16 17 190 10,80

M 33 x 2 G 1" A 39,9 6,5 16 17 225 12,60

315 bar / 4.500 psi M 42 x 2 G 1 1/4" A 49,9 6,5 16 22 360 20,00

M 48 x 2 G 1 1/2" A 55 6,5 16 24 400 25,00

400 bar / 5.800 psi M 42 x 2 G 1 1/4" A 49,9 8 20 22 360 26,00

M 48 x 2 G 1 1/2" A 55 8 22 24 400 33,00

Profildichtring/seal/joint DIN 3869
Einsatztemperatur/temperature:
•	NBR 85 Shore -30° C – +100° C/-22 F – +210 F

•	FKM 80 Shore -20° C – +200° C/-4 F – +390 F

•	andere Temperaturbereiche auf Anfrage/	
	 others on demand/ autres sur demande

Einsatzbereich/using/utilisation: Maschinen-, Getriebe-, Motorenbau/machine-, gear-, motor construction/ 
	 	 construction de machines, engrenages, moteurs

Werkstoff/material/matériau:
•	Stahl/steel/acier 11SMnPb(Te)30+C    
	 DIN/ EN10277-3 ultraschall- und riss-
	 geprüft/ ultrasonic tested/contrôlé
•	andere Werkstoffe auf Anfrage/
	 others on demand/autres sur demande

Beschichtung/coating/revêtement:
•	Cr-(VI)-frei/Cr-(VI)-free/sans Cr-(VI): 
	 nanopassiviert A3K/Zn Nano (ISO 4042)
•	verzinkt gelb chromatiert (A3L ISO4042)/	
	 yellow zinc chromate plating/zingué jaune	
	 chromaté
•	andere Beschichtungen auf Anfrage/	
	 others on demand/autres sur demande

HN8-WD
Verschlussschraube
mit elastischer Dichtung

Plug 
with sealing formring

Bouchon 
avec joint d’étanchéité

Kennrille für Rohrgewinde/Identification groove for tube thread/
Rainure d’identification pour filetage pour tube

Profildichtring/ Seal/Joint
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SMK20
Test Coupling 
with Port Connection

SMK20 Type G
Test Coupling complete 
with Straight Fitting

SMK20 Type K 
Test Coupling for 
24° Cone Fittings

SMK20-JIC
Test Coupling SMK-JIC 
Connection (to SAE J514)

SSK20
Bulkhead

Fast Coupling for

 � Monitoring and control of pressure
 � Venting
 � Sampling in high- and low-pressure systems

Advantages

 � Test system at working pressure
 � Leak proof connection before ball check is open
 � Simple connection to measurement, control and switching devices
 � Self locking metal protective cap

Working Pressure

 � Max. working pressure 630 bar / 9137 PSI
For SMK Type G and K the recommended working pressure of 
fi tting manufacturer should be noted.

 � Connection under pressure up to 400 bar / 5801 PSI max.

Materials

 � Metal Parts:
  Standard material: Steel, zinc/nickel-plated = C6F (CrVI-free)
  Optional: 
  Stainless Steel V2A (1.4305 / AISI 303) on request
  Stainless Steel V4A (1.4571 / AISI 316Ti) on request

For ordering "V2A" or "V4A" please replace "C6F" with "V2A" or "V4A".

 � Ball: Stainless Steel

 � Sealings:
  P = NBR (Buna-N®)
  (Temperature range -20 °C ... +100 °C / -4 °F ... +212 °F)
Note: Internal sealings made of FPM, even for standard NBR-type.

  V = FPM (Viton®)*
  (Temperature range -20 °C ... +200 °C / -4 °F ... +392 °F)
 
  * Standard option for North America is FPM (Viton®)

  E = EPDM Ethylene Propylene Diene Monomer Rubber
  (for Brake fl uid, 
  Temperature range -40 °C ... +150 °C / -40 °F ... +302 °F)

For ordering NBR or EPDM sealings please replace "V" with "P" or "E".

Vibration safety O-ring made of NBR (Buna-N®) (standard).

Media

 � Suitable for hydraulic oils and other Mineral oil based fl uids
(Check compatibility of sealing material)

 � For use with other liquid media please consult STAUFF

Protection Cap

 � The complete STAUFF-Test-20-type-SMK range is also available with a hexagonal
protection cap made of steel or plastic protection cap.

For ordering the hexagonal protection cap version please add "-SK" to the order code. 
(e.g. SMK20-M10x1-VA-SK-C6F)
For ordering the plastic protection cap version please add "-KK" to the order code.
(e.g. SMK20-M10x1-VA-KK-C6F)

Test Coupling with Ball Check

Test 20 Connection Thread M16 x 2 Introduction SMK20

Test Coupling
SMK20

Internal Sealings

Ball

Vibration Safety 
O-ring

Spring

Sealing at 
Port Connection

Port Connection

B4 www.stauff.com

NoAm Version TEST.indd   4 10.11.2011   09:07:47
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Dimensions / Order Codes Connection Thread M16 x 2	 Test 20

Test Coupling with Port Connection
SMK20

Sealing Details

	 O-ring Type A	

		
	 Metal Joint Type B

		
		
	 Elastomeric Sealing Type C

	 Taper Type D
	 (suitable sealant required)

	 O-ring Type E

Hex

M 16 h
1

h
2

G

17 10

(.39)(.67)

Metal Parts

Standard material: Steel, zinc/nickel-plated = C6F (CrVI-free)
For ordering V2A (1.4305 / AISI 303) replace "C6F" with "V2A".
For ordering V4A (1.4571 / AISI 316Ti) replace "C6F" with "V4A".

Sealings

For ordering NBR sealings replace "V" with "P".
For ordering EPDM sealings replace "V" with "E".

* Standard option for North America is FPM (Viton®).

Protection Cap

Standard material: Steel
For ordering the hexagonal protection cap version please add 
"-SK" to the order code. (e.g. SMK20-M10x1-VA-SK-C6F)
For ordering the plastic protection cap version please add 
"-KK" to the order code. (e.g. SMK20-M10x1-VA-KK-C6F)

For further information on materials, sealings or protection 
caps, please see page B4.

Other port connections and sealings on request. 
Please consult STAUFF for further information.

Thread Sealing Working Dimensions Order Codes
Pressure (mm/in) NBR FPM*

G (bar/PSI) h1 h2 Hex (Standard Option-North America)

M8 x 1
Type A

250 38 8,5 17
SMK20-M8x1-PA-C6F SMK20-M8x1-VA-C6F

3625 1.50 .33 .67

M10 x 1
630 38 9,8 17

SMK20-M10x1-PA-C6F SMK20-M10x1-VA-C6F
9137 1.50 .39 .67

M10 x 1

Type B

400 37 8 17
SMK20-M10x1-PB-C6F SMK20-M10x1-VB-C6F

5801 1.46 .31 .67

M12 x 1,5
630 37 12 17

SMK20-M12x1,5-PB-C6F SMK20-M12x1,5-VB-C6F
9137 1.46 .47 .67

M14 x 1,5
630 37 12 19

SMK20-M14x1,5-PB-C6F SMK20-M14x1,5-VB-C6F
9137 1.46 .47 .75

M16 x 1,5
630 37 12 22

SMK20-M16x1,5-PB-C6F SMK20-M16x1,5-VB-C6F
9137 1.46 .47 .87

G1/8
400 39 8 17

SMK20-G1/8-PB-C6F SMK20-G1/8-VB-C6F
5801 1.54 .31 .67

G1/4
630 37 12 19

SMK20-G1/4-PB-C6F SMK20-G1/4-VB-C6F
9137 1.46 .47 .75

G3/8
630 37 12 22

SMK20-G3/8-PB-C6F SMK20-G3/8-VB-C6F
9137 1.46 .47 .87

M10 x 1

Type C

400 39 8 17
SMK20-M10x1-PC-C6F SMK20-M10x1-VC-C6F

5801 1.54 .31 .67

M12 x 1,5
630 37 12 17

SMK20-M12x1,5-PC-C6F SMK20-M12x1,5-VC-C6F
9137 1.46 .47 .67

M14 x 1,5
630 37 12 19

SMK20-M14x1,5-PC-C6F SMK20-M14x1,5-VC-C6F
9137 1.46 .47 .75

M16 x 1,5
630 37 12 22

SMK20-M16x1,5-PC-C6F SMK20-M16x1,5-VC-C6F
9137 1.46 .47 .87

G1/8
400 39 8 17

SMK20-G1/8-PC-C6F SMK20-G1/8-VC-C6F
5801 1.54 .31 .67

G1/4
630 37 12 19

SMK20-G1/4-PC-C6F SMK20-G1/4-VC-C6F
9137 1.46 .47 .75

G3/8
630 37 12 22

SMK20-G3/8-PC-C6F SMK20-G3/8-VC-C6F
9137 1.46 .47 .87

G1/2
630 39 14 27

SMK20-G1/2-PC-C6F SMK20-G1/2-VC-C6F
9137 1.54 .55 1.06

R1/8 K

Type D

400 37 8 17
SMK20-R1/8K-PD-C6F SMK20-R1/8K-VD-C6F

5801 1.46 .31 .67

R1/4 K
630 35 12 17

SMK20-R1/4K-PD-C6F SMK20-R1/4K-VD-C6F
9137 1.38 .47 .67

1/8 NPT
400 36 10 17

SMK20-1/8NPT-PD-C6F SMK20-1/8NPT-VD-C6F
5801 1.42 .39 .67

1/4 NPT
630 35 15 17

SMK20-1/4NPT-PD-C6F SMK20-1/4NPT-VD-C6F
9137 1.38 .59 .67

5/16–24 UNF

Type E

400 38 7,5 17
SMK20-5/16UNF-PE-C6F SMK20-5/16UNF-VE-C6F

5.801 1.50 .30 .67

7/16–20 UNF
630 38 9,1 17

SMK20-7/16UNF-PE-C6F SMK20-7/16UNF-VE-C6F
9137 1.50 .36 .67

1/2–20 UNF
630 38 9,2 17

SMK20-1/2UNF-PE-C6F SMK20-1/2UNF-VE-C6F
9137 1.50 .36 .67

9/16–18 UNF
630 37 10 19

SMK20-9/16UNF-PE-C6F SMK20-9/16UNF-VE-C6F
9137 1.46 .39 .75

3/4–16 UNF
630 37 11.1 19

SMK20-3/4UNF-PE-C6F SMK20-3/4UNF-VE-C6F
9137 1.46 .44 .75

M10 x 1
630 38 9,5 17

SMK20-M10x1-PE-C6F SMK20-M10x1-VE-C6F
9137 1.50 .37 .67

M12 x1,5
630 37 11 17

SMK20-M12x1,5-PE-C6F SMK20-M12x1,5-VE-C6F
9137 1.46 .43 .67

M14 x 1,5
630 38 11 19

SMK20-M14x1,5-PE-C6F SMK20-M14x1,5-VE-C6F
9137 1.50 .43 .75

M16

17
(.67)

10
(.39)

G

h2
h1

Dimensional drawings: All dimensions in mm (in).
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General Technical Information STAUFF Test

Type D Type D - Taper threaded port according to ANSI/ASME B1.20.1-1983 (NPT)
Sealing: Taper Type D suitable sealant required
Thread Dimensions

(mm/in)

G t1 min. t2 min.

1/8–27 NPT
6,9 11,6
.27 .46

1/4–18 NPT
10 16,4
.39 .65

1/2–14 NPT
13,6 22,6
.54 .89

G

90°

t2

t1

Port Connections and Sealing Details

G
d1

t2t1
ab

z°

A

0,1 A

0,2 A

d2

Type E Type E - Threaded port according to ISO 6149-1 (metric); ISO 11926-1 (UNF)
Sealing: O-ring Type E
Thread Dimensions

(mm/in)

G d1 +0,1 d2 min. t1 min. t2 min. a +0,4 b max. z° ±1°

M10 x 1
11,1 16 10 11,5 1,6 1

12°
.44 .63 .39 .45 .06 .04

M12 x 1,5
13,8 19 11,5 14 2,4 1,5

15°
.54 .75 .45 .55 .09 .06

M14 x 1,5
15,8 21 11,5 14 2,4 1,5

15°
.62 .83 .45 .55 .09 .06

M16 x 1,5
17,8 24 13 15,5 2,4 1,5

15°
.70 .94 .51 .61 .09 .06

M22 x 1,5
23,8 29 15,5 18 2,4 2

15°
.94 1.14 .61 .71 .09 .08

M27 x 2
29,4 34 19 22 3,1 2

15°
1.16 1.34 .75 .87 .91 .08

5/16–24 UNF
9,1 17 10 12 1,9 1,6

12°
.36 .67 .39 .47 .07 .06

7/16–24 UNF
12,4 21 11,5 14 2,4 1,6

12°
.49 .83 .45 .55 .09 .06

1/2–20 UNF
14 23 11,5 14 2,4 1,6

12°
.55 .91 .45 .55 .09 .06

9/16–18 UNF
15,65 25 12,7 15,5 2,5 1,6

12°
.62 .98 .50 .61 .10 .06

7/8–14 UNF
23,95 34 16,7 20 2,5 2,4

15°
.94 1.34 .66 .79 .10 .09
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	Crate 1.834 R987422171
	Threaded Insert 1.904 R987374452
	Level Instrument\Stauff 2.011 R901344742
	Breather 3.002 R928058352
	Pump 4.053 R902502702
	Bellhousing 5.019 R978884607
	Coupling 5.629 R987374752
	Coupling 5.631 R987374764
	Coupling\Spider 5.914 R987374777
	Motor\WEG 6.671 R901323711
	Relief Valve 7.513 R900424152
	Gauge 8.010 R978886011
	Filter\Bosch Rexroth\Return Filter 13.023 R928036298
	Block 20.700 R987417005
	Bracket 25.501 R987380496
	Valve\Check Valve\RE20380 29.505 R900345372
	Nameplate 67.004 R987373621
	Fitting\Tube Fitting\ORB - Plug 98.205 R909154478
	Fitting\Tube Fitting\BSPP - Plug 98.456 R913011604
	Fitting\Test Coupling 99.201 R901360015



