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Group 2 Family of Gear Pumps SAUER-SUNDSTRAND High performance gear pumps are fixed displacement pumps which consist of the pump housing, drive gear, driven gear, DU bushings, rear cover and front flange, shaft seal, and inner / outer seals, as shown in the section drawing on page 4. The pressure balanced design of the pumps provides high efficiency for the entire series.



The standard SNP 2 pumps are offered throughout the given range of displacements. There are also two special versions, the SHP 2 and the SKP 2. The SHP uses longer journal bearings to achieve a higher pressure capability in the larger displacements. The SKP is designed to accommodate an 11 tooth splined shaft for higher torque applications.



•



Large Displacement Range from 4 to 25 cm3



•



High Performance at Low Cost



•



Patented, Efficient Pressure Balanced Design



•



Proven Reliability and Performance



•



Optimum Product Configurations



•



Full Range of Auxiliary Features



•



Compact, Lightweight



•



Modular Product Design



•



Quiet Operation



•



Worldwide Sales and Service



Copyright 1988, 1989, 1990, 1991, 1994, 1997, 1998 Sauer-Sundstrand Company. All rights reserved. Contents subject to change. All trademarks property of their respective owners. Printed in U.S.A. 0998H
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Group 2 Pump Features



Shaft seal with built in stiffener and dust lip.



Extruded aluminum alloy body for high pressure, with flanged or threaded type ports compatible with the standards of the market. New sealing system design for high pressure and leakage prevention.



Full range of mounting flanges, meeting the standards of the market.



Various shaft options including: tapered, splined, parallel, and tang.



PTFE / bronze based bushings for long life and high performance.



High quality case hardened steel gears with superior surface finishing.



Pressure compensated bearings made of anti-friction alloy.



P101 000
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Typical Gear Pump Circuit



Reservoir



Gear Pump



Wax Capsule Thermal Sensor



System Pressure Control Valve



Filter Gear Motor



Pump Inlet Pump Output Controlled Flow Return Flow Pilot Flow



This circuit shows an SNP2 gear pump driving an SNM2 gear motor through a system pressure control valve. The system pressure control valve regulates motor speed based on input from the wax capsule thermal sensor. Discharge from the gear



P101 001 P101 034



motor is then returned to the reservoir. Oil in this circuit is cleaned by a pressure filter placed between the gear pump and the system pressure control valve.
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Technical Data For definition and explanation of the various terms, see page 11.



Specifications for Group 2 pumps are listed on these two pages.



Hardware Specifications 4



Pump Model



6



8



11



14



17



19



22



25



3



6.0 8.4 10.8 14.4 16.8 19.2 22.8 25.2 cm /rev 3.9 [in3/rev] [0.24] [0.37] [0.51] [0.66] [0.88] [1.02] [1.17] [1.39] [1.54]



Displacement SNP



280 280 280 280 280 230 200 175 bar 280 [psi] [4060] [4060] [4060] [4060] [4060] [4060] [3335] [2900] [2538] 250 250 250 250 250 210 180 160 bar 250 [psi] [3625] [3625] [3625] [3625] [3625] [3625] [3045] [2610] [2320]



Peak Pressure Rated Pressure Minimum Speed at 0-100 bar Minimum Speed at 100-180 bar Minimum Speed at 180 bar to rated pressure



Maximum Speed



min-1 (r pm) min-1 (r pm) min-1 (r pm) min-1 (r pm)



600



600



600



500



500



500



500



500



500



1200



1200



1000



800



750



750



700



700



700



1400



1400



1400



1200



1000



1000



1000



800



800



4000



4000



4000



4000



3500



3000



3000



3000



3000



SK P 280 280 280 280 280 260 230 200 bar 280 [psi] [4060] [4060] [4060] [4060] [4060] [4060] [3770] [3335] [2900] 250 250 250 250 250 240 210 190 bar 250 [psi] [3625] [3625] [3625] [3625] [3625] [3625] [3480] [3045] [2755]



Peak Pressure Rated Pressure Minimum Speed at 0-100 bar Minimum Speed at 100-180 bar Minimum Speed at 180 bar to rated pressure



Maximum Speed



min-1 (r pm) min-1 (r pm) min-1 (r pm) min-1 (r pm)



600



600



600



500



500



500



500



500



500



1200



1200



1000



800



750



750



700



700



700



1400



1400



1400



1200



1000



1000



1000



800



800



4000



4000



4000



4000



3500



3000



3000



3000



3000



SH P 260 230 200 [3770] [3335] [2900] 240 210 190 [3480] [3045] [2755]



bar [psi] bar [psi]



Peak Pressure Rated Pressure Minimum Speed at 0-100 bar Minimum Speed at 100-180 bar Minimum Speed at 180 bar to rated pressure



Maximum Speed



min-1 (r pm) min-1 (r pm) min-1 (r pm) min-1 (r pm)



ALL Weight Moment of Iner tia of rotating components Thoeretical Flow at Maximum Speed



600



600



600



800



800



800



1000



1000



1000



3000



3000



3000



The data below represent mean values for standard configured pumps.



kg [lb] x10-6 kg m2 [x10-6 lbf ft2] l / min [US gal / min]



2.3 2.4 2.5 2.7 2.9 [5.1] [5.3] [5.5] [5.8] [6.3] 20.6 25.7 31.5 37.3 45.9 [489] [610] [747] [885] [1089] 15.6 24.0 33.6 43.2 50.4 [4.12] [6.34] [8.87] [11.4] [13.3]



3.0 [6.5] 51.7 [1227] 50.4 [13.3]



3.1 [6.7] 57.5 [1364] 57.6 [15.2]



3.2 [7.0] 66.2 [1571] 68.4 [18.0]



3.3 [7.3] 72.0 [1709] 75.6 [20.0] T101 000E
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System Specifications Inlet Pressure - bar absolute Recommended Range Minimum (cold star t)



0.8 to 3.0 0.6 T101 001E



Fluid Viscosity -mm2/s (cSt) [SUS] Minimum



10 [60]



Recommended Range



12 to 60 [66 to 290]



Maximum (cold star t)



1600 [7500] T101 002E



Temperature - °C [°F] Intermittent (cold star t)



-20 [-4]



Maximum Continuous



80 [176]



Peak (intermittent)



90 [194] T101 003E



Fluid Cleanliness Level and bx Ratio Fluid Cleanliness Level (per ISO 4406) βx Ratio (Suction Filtration)



Class 18/13 or better β35-45=75 and β10=2



βx Ratio (Pressure or Return Filtration)



β10=75



Reccommended Inlet Screen Size



100-125µm T101 004E
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Model Code ABCD E



F



H



L



M



N



P



/ Type SNP 2 = Standard Gear Pump SKP 2 = High Torque Gear Pump SHP 2 = High Pressure Gear Pump SNI 2 = Gear Pump with Internal Drain Relief Valve SNE 2 = Gear Pump with External Drain Relief Valve Valve (omit when not used) C = Priority Flow Divider with Pilot Relief Valve L = Priority Flow Divider with Pilot Relief Valve and Static Load Sensing N = Priority Flow Divider with Pilot Relief Valve and Dynamic Load Sensing Q = Priority Flow Divider with Full Flow Relief Valve R = Priority Flow Divider with Full Flow Relief Valve and Static Load Sensing V = Priority Flow Divider with Full Flow Relief Valve and Dynamic Load Sensing Valve Port Position (omit when not used) S = Side Ports (standard SAE O-Ring Boss, 9/16" - Priority, 7/8" - Non Priority) R = Rear Ports (standard SAE O-Ring Boss, 9/16" - Priority, 7/8" - Non Priority) Displacement cm3/rev / [(in3/rev] 4 = 3.9 / [0.24] 6 = 6.0 / [0.37] 8 = 8.4 / [0.51] 11 = 10.8 / [0.66] 14 = 14.4 / [0.88] 17 = 16.8 / [1.02] 19 = 19.2 / [1.17] 22 = 22.8 / [1.39] 25 = 25.2 / [1.54] Direction of Rotation D = Right (Clockwise) S = Left (Anti-clockwise) Input Shaft / Mounting Flange / Port Configuration CO Tapered shafts, 1:5 or 1:8 CO01 = 1:8 tapered shaft / European four bolt flange / European flanged ports CO02 = 1:5 tapered shaft / German four bolt PTO flange / German standard ports CO04 = 1:5 tapered shaft / German two bolt PTO flange (Deutz) / German standard ports CO05 = 1:5 tapered shaft / German two bolt PTO flange (Deutz) / German standard ports CO09 = 1:8 tapered shaft / Perkins 4.236 timing case flange / European flanged ports CO09 = (variant BBM) 1:8 tapered shaft / Perkins 900 series flange / German standard ports CO0B = 1:8 tapered shaft / Perkins 1000 series left side PTO flange / European flanged ports CO91 = (variant LBD) 1:8 tapered shaft / European four bolt flange / European flanged ports / equipped with outrigger bearing CO94 = 1:5 tapered shaft / German two bolt PTO flange (Deutz) / German standard ports / equipped with outrigger bearing CI Parallel shafts, 15mm or 15.875mm CI01 = 15mm [.591 in] parallel shaft / European four bolt flange / European flanged ports CI06 = 15.875mm [.625 in] parallel shaft / SAE "A" flange / SAE O-ring boss ports CI96 = (variant LEP) 19.05mm [.750 in] parallel shaft / SAE "A" flange / SAE O-ring boss ports / equipped with outrigger bearing SC Splined shafts, DIN B17x14, SAE 9T 16/32p, or SAE 11T 16/32p (SKP 2 only) SC01 = DIN splined shaft / European four bolt flange / European flanged ports SC02 = DIN splined shaft / German four bolt PTO flange / German standard ports SC04 = DIN splined shaft / German two bolt PTO flange (Deutz) / German standard ports SC05 = DIN splined shaft / German two bolt PTO flange (Deutz) / German standard ports SC06 = SAE splined shaft / SAE A flange / SAE O-ring boss ports SC36 = SAE splined shaft / SAE A flange plus SAE A auxiliary mounting pad / SAE O-ring boss ports FR Sauer-Sundstrand tang shaft FR03 = Sauer-Sundstrand tang shaft / flanged for multiple configuration / German standard ports
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ABCD E



F



H



L



M



N



P



R S



/ Variant Code (Three letter code describes valve settings or other variants to standard configuration) BBM = Variation on 09 flange to accommodate Perkins 900 series engine mounting LEP = Variant on standard straight shaft used with CI96 outrigger bearing option. LBD = Variant on standard tapered shaft used on CO91 outrigger bearing option. U** Integral flow divider Pressure setting [bar] / (psi) L = [60] (870) T = [140] (2030) M = [70] (1015) C = [150] (2175) N = [80] (1160) U = [160] (2320) O = [90] (1305) D = [170] (2465) P = [100] (1450) V = [180] (2611) Q = [110] (1595) E = [190] (2755) R = [120] (1740) X = [200] (2901) S = [130] (1885) Controlled flow [l/min] / (US gal/min) J = [18] (4.75) M = [8] (2.11) Q = [20] (5.28) F = [10] (2.64) N = [12] (3.17) K = [22] (5.80) O = [14] (3.70) R = [24] (6.34) I = [26] (6.86) P = [16] (4.23) V** Integral relief valve Pressure setting [bar] / (psi) A = No setting P = [100] (1450) B = No valve Q = [110] (1595) C = [18] (261) R = [120] (1740) E = [30] (435) S = [130] (1885) F = [35] (508) T = [140] (2030) G = [40] (580) U = [160] (2320) K = [50] (725) V = [170] (2465) L = [60] (870) X = [190] (2755) M = [70] (1015) Y = [210] (3045) N = [80] (1160) Z = [230] (3335) O = [90] (1305) -1 Pump speed for relief valve setting (min (rpm)) A = Not defined C = 500 E = 1000 F = 1250 G = 1500 K = 2000 I = 2250 L = 2500 M = 2800 N = 3000 Version (Value representing a change to the initial project) . = Initial project 1..9 A..Z = Reserved to Port Type (If other than standard) . = Standard port for the flange type specified B = Flanged port with threaded holes in "X" pattern (German standard ports), centered on the body C = Flanged port with threaded holes in "+" pattern (European Standard) E = Threaded SAE o-ring boss port F = Threaded Gas port (BSP) G = Flanged port with threaded holes in "X" pattern (German standard ports), offset from center of body
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Standard Formulae for Determination of Nominal Pump Size The formulas below will aid in determining the nominal pump size for a specific application.



Inch System



Metric System Output Flow Q = Input Torque M =



Input Power P =



Vg • n • ηv



(l/min)



Output Flow Q =



Vg • ∆p (Nm) 20 • π • η m



Input Torque M =



1 000



M • n • π = Q • ∆p (kW) 30 000 600 • η t



Input Power P =



(US gal/min)



Vg • ∆p (lbf • in) 2 • π • ηm M • n • π = Q • ∆p (HP) 396 000 1714 • ηt



Vg = Displacement per revolution (in3)



p = Outlet Pressure (bar) o



po = Outlet Pressure (psi) pi =



Inlet Pressure (psi)



∆p = p - p (bar) (system pressure) o i n = Speed (min-1 [rpm])



∆p = po- pi (psi) (system pressure) n = Speed (min-1 [rpm])



ηv = Volumetric efficiency



ηv = Volumetric efficiency



ηm = Mechanical efficiency



ηm = Mechanical efficiency ηt = ηv • ηm = Overall efficiency



ηt = η • η = Overall efficiency v m
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231



3 Vg = Displacement per revolution (cm )



pi = Inlet Pressure (bar)



S101 000E S101 001E



Vg • n • ηv



S101 002E S101 003E
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Definition and Explanation of Technical Terms Maximum speed is the speed limit recommended when operating at rated pressure. It is the highest speed at which normal life can be expected. Minimum Speed is the lower limit of operating speed. It is the lowest speed at which normal bearing life can be expected. It is important to note that the minimum speed increases as operating pressure increases. When operating under higher pressures, a higher minimum speed must be maintained (see graph below).



Peak pressure is the highest intermittent pressure allowed, and is determined by the relief valve over shoot (reaction time). Peak pressure is assumed to occur for less than 100 ms in duration.



Rated



Pressure



P2



Operating Envelope



P1



T101 006E



0 0



N1



N2



N3 Speed



MAX T101 005E



Where: N1 = Minimum speed at 100 bar N2 = Minimum speed at 180 bar N3 = Minimum speed at rated pressure System pressure is the differential of pressure between the outlet and inlet ports. It is a dominant operating variable affecting hydraulic unit life. High system pressure, which results from high load, reduces expected life. System pressure must remain at or below rated pressure during normal operation to achieve expected life.



Inlet pressure must be controlled in order to achieve expected life and performance. A continuous inlet pressure less than those shown in the table below would indicate inadequate inlet design or a restricted inlet screen. Lower inlet pressures during cold start should be expected, but should improve quickly as the fluid warms. Inlet Pressure - bar absolute Recommended Range Minimum (cold star t)



0.8 to 3.0 0.6 T101 001E



Rated pressure is the average, regularly occurring operating pressure that should yield satisfactory product life. It can be determined by the maximum machine load demand. For all systems the load should move below this pressure.
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System Requirements Hydraulic Fluid Ratings and data for Group 2 gear pumps are based on operation with premium hydraulic fluids containing oxidation, rust, and foam inhibitors. These fluids must possess good thermal and hydrolytic stability to prevent wear, erosion, and corrosion of internal components.



For more information on fluid selection, see SauerSundstrand publication BLN-9887 or 697581. For information relating to biodegradable fluids, see SauerSundstrand publication ATI-E 9101. Never mix hydraulic fluids.



These include: • • • • •



Hydraulic fluids per DIN 51524, part 2 (HLP) and part 3 (HVLP) API CD engine oils per SAE J183 M2C33F or G automatic transmission fluids Dexron II, IIE, and III meeting Allison C3 or Caterpillar TO-2 Certain agricultural tractor fluids



Temperature and Viscosity Temperature and viscosity requirements must be concurrently satisfied. The data shown assumes petroleum / mineral based fluids. The high temperature limits apply at the inlet port to the pump. The pump should generally be run at or below the maximum continuous temperature. The peak temperature is based on material properties and should never be exceeded. Cold oil will generally not affect the durability of the pump components, but it may affect the ability to flow oil and transmit power; therefore temperatures should remain 16°C (30°F) above the pour point of the hydraulic fluid. The intermittent (minimum) temperature relates to the physical properties of component materials. For maximum unit efficiency and bearing life the fluid viscosity should remain in the recommended viscosity range. The minimum viscosity should be encountered only during brief occasions of maximum ambient temperature and severe duty cycle operation. The maximum viscosity should be encountered only at cold start. During this condition speeds should be limited until the system warms up. Heat exchangers should be sized to keep the fluid within these limits. Testing is recommended to verify that these temperature and viscosity limits are not exceeded.
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Fluid Viscosity -mm2/s (cSt) [SUS] Minimum



10 [60]



Recommended Range



12 to 60 [66 to 290]



Maximum (cold star t)



1600 [7500] T101 002E



Temperature - °C [°F] Intermittent (cold star t)



-20 [-4]



Maximum Continuous



80 [176]



Peak (intermittent)



90 [194] T101 003E
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Fluids and Filtration To prevent premature wear, it is imperative that only clean fluid enter the pump and hydraulic circuit. A filter capable of controlling the fluid cleanliness to Class 18/ 13 per ISO 4406 or better under normal operating conditions is recommended. The filter may be located on the pump outlet (pressure filtration), inlet (suction filtration), or the reservoir return (return line filtration). The selection of a filter depends on a number of factors including the contaminant ingression rate, the generation of contaminants in the system, the required fluid cleanliness, and the desired maintenance interval. Contaminant ingression rate is determined (among other things) by the type of actuators used in the system. Hydraulic cylinders normally cause higher levels of contamination to enter the system. Fluid Cleanliness Level and bx Ratio Fluid Cleanliness Level (per ISO 4406) βx Ratio (Suction Filtration)



Class 18/13 or better



Filters are selected to meet these requirements using rating parameters of efficiency and capacity. Filter efficiency may be measured with a Beta ratio1 (βX). For suction filtration, with controlled reservoir ingression, a filter with β35-45 = 75 (and β10 = 2) or better has been found to be satisfactory. For return or pressure filtration, filters with an efficiency of β 10 = 75 are typically required. Since each system is unique, the filtration requirements for that system will be unique and must be determined by test in each case. Filtration system acceptability should be judged by monitoring of prototypes, evaluation of components, and performance throughout the test program.



See Sauer-Sundstrand publications BLN-9887 [697581] and ATI-E 9201 for more information. (1) Filter β x ratio is a measure of filter efficiency defined by ISO 4572. It is defined as the ratio of the number of particles greater than a given diameter (“x” in microns) upstream of the filter to the number of these particles downstream of the filter.



β35-45=75 and β10=2



βx Ratio (Pressure or Return Filtration)



β10=75



Reccommended Inlet Screen Size



100-125µm



T101 004E



Reservoir The function of the reservoir is to provide clean fluid, dissipate heat, remove entrained air, and allow for fluid volume changes associated with fluid expansion and cylinder differential volumes. The reservoir should be designed to accommodate maximum volume changes during all system operating modes and to promote deaeration of the fluid as it passes through the tank. The design should accommodate a fluid dwell time between 60 and 180 seconds to allow entrained air to escape. Minimum reservoir capacity depends on the volume needed to cool the oil, hold the oil from all retracted cylinders, and allow expansion due to temperature changes. Normally, a fluid volume of 1 to 3 times the pump output flow (per minute) is satisfactory. The minimum reservoir capacity is recommended to be 125% of the fluid volume.



The suction line should be located above the bottom of the reservoir to take advantage of gravity separation and prevent large foreign particles from entering the line. A 100 -125 µm screen covering the suction line is recommended. To minimize vacuum at the pump inlet, it is recommended that the pump be located below the lowest expected fluid level. The return line should be positioned to allow discharge below the lowest fluid level, and directed into the interior of the reservoir for maximum dwell and efficient deaeration. A baffle (or baffles) between the return line and suction line will promote deaeration and reduce surging of the fluid.
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Gear Pumps Line Sizing The choice of piping size and installation should always be consistent with maintaining minimum fluid velocity. This will reduce system noise, pressure drops and overheating, thereby maximizing system life and maximum performance. Inlet piping should be designed to maintain continuous pump inlet pressures above 0.8 bar absolute during normal operation. The inlet line velocity should not exceed 2.5 m/ s [8.2 ft/s]. Pump outlet line velocity should not exceed 5 m/s [16.4 ft/s]. System return lines should be limited to 3 m/s [9.8 ft/s].



Inlet Design Hydraulic oil used in the majority of systems contains about 10% dissolved air by volume. Under conditions of high inlet vacuum, bubbles are released from the oil. These bubbles collapse when subjected to pressure, which results in cavitation which causes erosion of the adjacent material. Because of this, the greater the air content within the oil, and the greater the vacuum in the inlet line, the more severe will be the resultant erosion. The main causes of over-aeration are air leaks on the inlet side of the pump, and flow line restrictions. These may include inadequate pipe sizes, sharp bends, or elbow fittings causing a reduction of flow line cross sectional area. Providing pump inlet vacuum and rated speed requirements are maintained, and reservoir size and location are adequate, no cavitation problems should occur.
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Pump Drive With a choice between tapered, splined, or parallel shafts, Sauer-Sundstrand gear pumps are suitable for a wide range of direct and indirect drive applications. Typically these applications use a plug-in, belt, or gear to drive the pump input shaft. Group 2 pumps are designed with bearings that can accept some incidental external radial and thrust loads. However, any amount of external load may reduce the expected bearing life. An outrigger bearing is available to accommodate these loads and is shown on page 32. For in-line drive applications, it is recommended that a three piece coupling be used to minimize radial or thrust shaft loads. Plug-in drives, acceptable only with spline shaft configurations, can impose severe radial loads on the pump shaft when the mating spline is rigidly supported. Increased spline clearance does not alleviate this condition. The use of plug in drives is permissible providing that the concentricity between the mating spline and pilot diameter is within 0.1 mm [.004 in]. The drive should be lubricated by flooding with oil.



The allowable radial shaft loads are a function of the load position, the load orientation, and the operating pressure of the hydraulic pump. All external shaft loads will have an effect on bearing life and may affect pump performance. In applications where external shaft loads cannot be avoided, the impact on the pump can be minimized by optimizing the orientation and magnitude of the load. A tapered input shaft is recommended for applications where radial shaft loads are present. Spline shafts are not recommended for belt or gear drive applications. For belt drive applications, a spring loaded belt tension device is recommended to avoid excessive belt tension. Thrust (axial) loads in either direction should be avoided. If continuously applied external radial or thrust loads are known to occur, contact SauerSundstrand for evaluation.



Contact your Sauer-Sundstrand representative for assistance when applying pumps with radial or thrust loads.



Pilot Cavity



Mating Spline



© Ø 0.1 [.004]



P101 002E
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Pump Drive Data Form



Photo copy this page and fax the completed form to your Sauer-Sundstrand representative for assistance in applying pumps with belt or gear drive. 90° α



Application Data Pump Displacement



180°



0°



Inlet Port



0°



Inlet Port



cc/rev



qbar qpsi qLeft qRight



Rated System Pressure



Pump Shaft Rotation Pump Minimum Speed



min-1 (rpm)



Pump Maximum Speed



min-1 (rpm)



Drive Gear Helix Angle (gear drive only)



deg.



Belt Type (belt drive only) Belt Tension (belt drive only)



P



Angular Orientation of Gear or Belt to Inlet Por t



a



Pitch Diameter of Gear or Pulley



dw



Distance from Flange to Center of Gear or Pulley



a



qV qNotch qN qlbf



270°



a



dw



90° α



180°



deg.



qmm qin qmm qin



270°



P



a



T101 007E



dw



P101 003E
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Pump Life All Sauer-Sundstrand gear pumps utilize hydrodynamic journal bearings which have an oil film maintained between the gear / shaft and bearing surfaces at all times. If this oil film is sufficiently sustained through proper system maintenance and operating within recommended limits, long life can be expected. NOTE: A B10 type life expectancy number is generally associated with rolling element bearings and does not exist for hydrodynamic bearings. Pump life is defined as the life expectancy of the



hydraulic components and is a function of speed, system pressure, and other system parameters such as oil cleanliness. High pressure, which results from high load, reduces expected life in a manner similar to many mechanical assemblies such as engines and gear boxes. When reviewing an application, it is desirable to have projected machine duty cycle data which includes percentages of time at various loads and speeds. Sauer-Sundstrand gear pumps have an expected life of over one million cycles operating at rated pressure and a speed of 3000 min-1 (rpm). Prototype testing programs to verify operating parameters and their impact on life expectancy are strongly recommended prior to finalizing any system design.
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Sound Levels Fluid power systems are inherent generators of noise. As with many high power density devices, noise is an unwanted side affect. However, there are many techniques available to minimize noise from fluid power systems. To apply these methods effectively, it is necessary to understand how the noise is generated and how it reaches the listener. The noise energy can be transmitted away from its source as either fluid borne noise (pressure ripple) or as structure borne noise. Pressure ripple is the result of the number of pumping elements (gear teeth) delivering oil to the outlet and the pump’s ability to gradually change the volume of each pumping element from low to high pressure. In addition, the pressure ripple is affected by the compressibility of the oil as each pumping element discharges into the outlet of the pump. Pressure pulsations will travel along the hydraulic lines at the speed of sound (about 1400m/s in oil) until affected by a change in the system such as an elbow fitting. Thus the pressure pulsation amplitude varies with overall line length and position.



Structure borne noise may be transmitted wherever the pump casing is connected to the rest of the system. The manner in which one circuit component responds to excitation will depend on its size, form, and manner in which it is mounted or supported. Because of this excitation, a system line may actually have a greater noise level than the pump. To reduce this excitation, use flexible hoses in place of steel plumbing. If steel plumbing must be used, clamping of lines is recommended. To minimize other structure borne noise, use flexible (rubber) mounts. The accompanying graph shows typical sound pressure levels for SNP2 pumps (with SAE A flange, and spline shaft in plug in drive) measured in dB(A) at 1 meter [3.28 ft.] from the unit in a semi-anechoic chamber. Anechoic levels can be estimated by subtracting 3 dB(A) from these values.



Contact your Sauer-Sundstrand representative for assistance with system noise control.
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Pump Performance 16



The following performance graphs provide typical output flow and input power for Group 2 pumps at various working pressures. Data was taken using ISO VG46 petroleum / mineral based fluid at 50oC 2 (viscosity = 28 mm /s [cSt]).



SNP2/SKP2 4cc



4.0 14 3.5 12



ar ar



7b



10



0b



12



25



2.5



Flow (l/min)



Flow (US gal/min)



3.0



8



8



2.0



10 6



4



1.0



4



150



bar



6 4



2



.5



8 Power (hp)



ba



Power (kW)



0 25



2



0



1000



2



bar



100



2000 3000 Speed min-1 (rpm)



0 4000



0



T101 009E



35



26 6.5



6



r



1.5



9.0



SNP2/SKP2 8cc



SNP2/SKP2 6cc



24



6.0



8.0



22



30



5.5 20



7.0



2.5



10



10 ar



8



150



4



6



bar



4



10 8 6 4



ar 00 b



2



1



0 0



1000



2000 3000 Speed min-1 (rpm)



4000



ar ar



7b



0b



15



15



20



ar



3.0



2.0 5



T101 010E



10



bar



150



5



1.0



10



5



ar



b 100



2 0



15



0b



25



10



Power (hp)



25



6



4.0



20



14 12



0b



8



16



5.0



25



ar 7b ar



12



6.0



Power (kW)



1.0



12



Power (hp)



1.5



14



Power (kW)



2.0



Flow (US gal/min)



3.5 3.0



16



0b



4.0



25



4.5



Flow (l/min)



25



18 Flow (l/min)



Flow (US gal/min)



5.0



0



1000



2000 3000 Speed min-1 (rpm)



4000



0



0



T101011E



19



BACK



Gear Pumps



13



50



12



45



Group 2



50



13



SNP2/SKP2 11cc



12



40



40



6



30 20



20



5



15



10



ar



b 150



2 5



5



r



1000



2000 3000 Speed min-1 (rpm)



20 15 10



4



12



7b



a 0b



15



bar



10



15



25



10



150



5



ar 00 b



3



25



2



20 15 10



5



5



1 0



500



1500 2500 -1 Speed min (rpm)



0



0 3500



T101013E



T101 012E



60



50



13



ba r



Flow (l/min)



30 20



20



0



0 4000



35



25



6



5



ba 100 0



25



r



3 10



30



Power (hp)



25



7



5



25 Power (hp)



0b



15



8



Power (kW)



ar



Power (kW)



4



Flow (US gal/min)



0



25



ba



7



r



ba



r



30



25



Flow (l/min)



Flow (US gal/min)



7



35



9



25 0



35



9



ar



10



10



8



SNP2/SKP2 14cc



45



11



11



15



SNP2/SKP2 17cc



45



55



SNP2/SKP2 19cc



14



11



13



50



12



45



40 10



25



20



ar 0b



10



15



10



2



15 10



5



ar



b 100 0



1000 Speed min



20



20



2000 -1



(rpm)



5



0 3000



5 0



T101 014E



7b ar ar 21



0b



45



30



40



30



7



35



25



5 4 3



30



ar



20



0b 21



20 15



15



ar 0b



15



10



10



2



25 20 15 10



5



0



100 1000



bar



2000 Speed min-1 (rpm)



5 0 3000



5 0



T101 015E



Power (hp)



3



15



8



25



Power (hp)



15



ba



35



Power (kW)



r



0 25



9



6



25



Power (kW)



4



30 20



40 10



Flow (l/min)



25



35



6 5



Flow (US gal/min)



7b



0b



ar



30



25



7



Flow (l/min)



Flow (US gal/min)



8



11



ar



35



9



BACK



Gear Pumps



Group 2



70



18 17



65



16



60



21



SNP2/SKP2 22cc



80



SNP2/SKP2 25cc



19 70



15



17



55 14



60 50



35



8



30



24



25



20



7



35 30



6



0b



15



10 1



0



1000



8



ar 00 b



2000



Speed min-1 (rpm)



3000



20 15 10



4



5



0



0



T101 016E



ar 7b



ba r



30 5



20



20



160 3



bar



10



10



100 0



1000



10



bar



2000 Speed min-1 (rpm)



20



Power (hp)



12



40



Power (kW)



16



ar



1



15



30



7 Power (hp)



3



20



9



40



30 25 Power (kW)



5 4



ar



b 80



11



16 0



9



50



13



Flow (l/min)



10



45 40



Flow (US gal/min)



11



15 7b 18 ar 0b ar



12



Flow (l/min)



Flow (US gal/min)



13



3000



0



0



T101 017E



21



BACK



Gear Pumps



Group 2



70



60



18



15



SHP2 19cc



55 14 50



15



7



30



30



40 35



25



25



20



10



1000



2000



20 15



5



3000



0



0



SHP2 25cc 70



18 17 16



60



15



9 8



ar 7b



19 0



11 10



ba r



50



Flow (l/min)



Flow (US gal/min)



14 13



40



30



30



40



7 6



20



10



10



ar



10



b 100



0



1000



2000



20



3000



0



0



Speed min-1 (rpm)



T101 020E



22



Power (hp)



4 3



30



ar 0b 19 ar b 150



20



Power (kW)



5



ar 7b



ba r



20



30



5 4 3



20



21



15



150



0b



ar



16



bar



12



10



0



80



19



25



35



2000 -1 Speed min (rpm)



1000



3000



25 20 15



8



10



4



5



0



0



5



T101 018E



21



24



bar 100



Speed min-1 (rpm)



20



35 30



10



ar



0



9 8



T101 019E



Power (hp)



15



10



ar 0b



10



45 40



Power (kW)



15



15



b 100



12



50



6



25



Power (hp)



3



0 24



Power (kW)



4



20



11



7



30



r ba



12



Flow (l/min)



0b



ar



35



6 5



Flow (US gal/min)



7b



ar



40



24



9 8



SHP2 22cc



55



13



11 10



60



14



45



Flow (l/min)



Flow (US gal/min)



12



65



16



21 0



13



17



BACK



Gear Pumps



Group 2



Product Options Shaft Options Group 2 pumps are available with a variety of splined, parallel, and tapered shaft ends. Not all shaft styles are available with all flange styles. Valid combinations and nominal torque ratings are shown in the table below. Torque ratings assume no external radial loading. Applied torque must not exceed these limits regardless of pressure parameters stated earlier. Maximum torque ratings are based on shaft torsional fatigue strength.



Recommended mating splines for Group 2 splined output shafts should be in accordance with ANSI B92.1 or DIN 5482. Sauer-Sundstrand external ANSI splines are modified class 7 flat root side fit. The external SAE splines are reduced by 0.038 mm [.0015 in.] on the max. effective circular tooth thickness, and by 0.127 mm [.005 in] on the min. actual circular tooth thickness. The external DIN splines are reduced by 0.1 mm [.004 in.] on the min. actual circular tooth thickness. These dimensions are reduced in order to assure a clearance fit with the mating spline.



Other shaft options may exist. Contact your SauerSundstrand representative for availability.



Shaft availability and torque capacity
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/



Mounting Flange Code Max Torque



Shaft Description



Nm[lbf · in]



Code



01



02



03



04



05



06



09



0B



Taper 1:5



CO



-



140 [1239]



-



140 [1239]



140 [1239]



80 [708]



-



-



Taper 1:8



CO



90 [796]



-



-



-



-



-



150 [1327]



150 [1327]



DIN Spline B17x14



SC



90 [796]



130 [1151]



-



130 [1151]



130 [1151]



-



-



-



SAE Spline 9T 16/32p



SC



-



-



-



-



-



75 [664]



-



-



SAE Spline 11T 16/32p



SC



-



-



-



-



-



140 [1239]



-



-



Parallel 15mm



CI
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-



-



-



-



-



-



-



Parallel 15.875mm



CI



-



-



-



-



-



80 [708]



-



-



Sauer Sundstrand Tang



FR



-



-



70 [620]



-



-



-



-
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Mounting flanges Many types of industry standard and special engine mounting flanges are available. The following table shows order codes for each mounting flange and its intended use.



See Outline Drawings (page 34) for dimensional information on mounting flanges. Contact your Sauer-Sundstrand representative for more information on specific flanges.



Available Mounting Flanges



ABCD



E
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H



L



M



N



P



R S



/



Flange Code



Intended Use



Variant Code



01



European four bolt



-



02



German PTO



-



03



Sauer Sundstrand standard tang drive



-



04



German engine PTO (Deutz)



-



05



German engine PTO (Deutz)



-



06



SAE A



-



09



Perkins 4.236 timing case (used on 4.236 and 1000 series hybrids)



-



09



Perkins 900 series three cylinder engine



BBM



0B



Perkins 1000 series four cylinder engine - left side PTO
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Nonstandard Port Configurations Various port configurations are available on group 2 pumps including: • • • •



European standard flanged port German standard flanged port Gas threaded port (BSP) O-ring boss per SAE J1926/1 [ISO 11926-1] (UNF threads)



Standard porting offered with each mounting flange type is listed in the table below. If porting other than standard is desired, use the order codes shown.



See product dimensional information on page 42 for outline drawings and dimensions of the ports listed here. Other ports are available on special order. Contact your Sauer-Sundstrand representative for types and availability.



ABCD



Available Porting Options
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H
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M



N



P



R S



/



This por t configuration is standard on these flanges.



Code



Description



•



Standard por t for the flange type specified



-



B



Flanged por t with threaded holes in "X" pattern (German standard por ts), centered on the body



non standard



C



Flanged por t with threaded holes in "+" pattern (European Standard)



01, 0B



E



Threaded SAE o-ring boss por t



06



F



Threaded Gas por t (BSP)



non standard



G



Flanged por t with threaded holes in "X" pattern (German standard por ts), offset from center of body



02, 03, 04, 05, 09 T101 023



* Use only if porting is nonstandard for the flange type ordered.
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Integral Priority Flow Divider Valve



Standard Priority Flow Divider Valve Static Load Sense Priority Flow Divider Valve Dynamic Load Sense Priority Flow Divider



In addition, the following choices exist for each of the above valves: • •



Pilot Relief Valve or Full Flow Relief Valve Rear o-ring boss ports or side o-ring boss ports
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Group 2 pumps are offered with an optional priority flow divider valve integrated into the rear cover. The priority flow divider cover includes the following options:



Operating Range
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5 1



0



0 0 0



Schematic diagrams and cross sectional drawings showing operation of each of these valves are shown. Please refer to the product dimensional information section (page 42) for port location and installation dimensions.
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This graph shows typical flow characteristics with priority flow set at 10 l/min. Priority flow rate varies ±10% due to changes in pump flow and system pressure.



Standard ports are: NPF 7/8-14 UNF-2B o-ring boss PF 9/16-18 UNF-2B o-ring boss Other ports are available. Contact your SauerSundstrand representative for more information.



P101 035
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Valve operation and performance The standard priority flow divider valve will supply flow to the priority port (PF) within 10% of its setting regardless of operating pressure, assuming adequate pump speed (and flow) is attained. All excess pump flow is directed to the non-priority port (NPF). The priority flow rate is controlled by the combination of priority orifice diameter ‘A’ and spring force ‘C’. The spring end of spool ‘B’ sees the pressure downstream of priority orifice ‘A’ and the force of spring ‘C’. The nonspring end of the spool ‘B’ sees the pressure upstream of priority orifice ‘A’. By default, all flow is directed to port ‘PF’. As flow at the priority port approaches the desired rate, the delta pressure across orifice ‘A’ increases. This delta pressure is applied to spool ‘B’. When this delta pressure overcomes the force of spring ‘C’, the spool shifts, diverting oil to port ‘NPF’. Load pressure at port ‘PF’ is referenced to the spring end of spool ‘B’, allowing the system to deliver flow at the desired rate independent of load pressure.
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Gear Pumps The objective of the static load sense priority flow divider valve is to deliver flow on demand to the priority port (‘PF’), while compensating for pressure changes in the load. Therefore, the load sense priority flow divider valve does not maintain a constant flow, it maintains a constant pressure between port ‘PF’ and the load sense port (‘LS’) which is connected to the spring end of spool ‘B’. To perform this function, port ‘LS’ is connected to a point downstream of an external control valve that serves as a variable orifice. The flow divider valve can vary flow from zero to maximum available flow depending on the delta pressure across the external control valve (∆ PF-LS). This configuration operates essentially the same as the standard priority flow divider except that the priority orifice is replaced by an external variable flow control valve. To maintain load pressure compensation, the spring end of spool ‘B’ is now referenced to load pressure through the load sense port, which must be connected to a point between the external control valve and the load.



Group 2
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Gear Pumps The dynamic load sense priority flow divider employs a bleed orifice ‘D’ which allows a constant leakage of about 1 l/min or typically less, away from the spring end of spool ‘B’. This orifice is sized to maintain pressure at the spring end of spool ‘B’ sufficient to keep the spool in balance. In the applied circuit, this leakage is metered by an external valve which in effect controls the flow at port ‘PF’. When used with close tolerance rotary valving, this system can prevent valve locking due to sudden thermal shock. An additional benefit of this system is that the spool ‘B’ is maintained in a constant metering condition before any signal input is received, thus resulting in a faster response.
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With the integral priority flow divider, two types of relief valves are available to protect port ‘PF’ from overpressurization. The valves will act at a specific pressure setting as seen at port ‘PF’. The Full Flow Relief Valve option is a direct acting relief valve which allows flow to bypass from the priority flow port 'PF' to the pump inlet when pressure at ‘PF’ reaches the setting. This valve is used when fast action is required.



NPF



CAUTION: When the relief valve is operating in bypass condition, rapid heat generation will occur. If this bypass condition is maintained, premature pump failure will result.
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The Pilot Relief Valve option opens to relieve the pilot pressure from the spring end of spool 'B' when the setting is reached. This causes the spool to shift and direct all flow to the non-priority port 'NPF'. It is important to note that the pressure setting of the pilot relief valve is not referenced to port 'NPF'. It is also important to note that the pilot relief valve option does not relieve port 'PF', it only redirects pump flow. When the pilot relief valve is operating, flow at port ‘NPF’ will increase. Additional circuit pressure protection in the ‘NPF’ line may be required in some applications. NPF



PF
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Order Codes for Integral Priority Flow Divider The table below shows order coding necessary to specify the desired options and porting locations. Refer to the Model Code (page 8,9) for more information. ABCD



Order Codes



Code



E



F



H



L



M



N



P



R S



/



PFD Configuration



Port Location



CR



Priority Flow Divider with Pilot Relief Valve



Rear Facing Por ts



CS



Priority Flow Divider with Pilot Relief Valve



Side Facing Por ts



LR



Priority Flow Divider with Pilot Relief Valve and Static Load Sensing



Rear Facing Por ts



LS



Priority Flow Divider with Pilot Relief Valve and Static Load Sensing



Side Facing Por ts



NR



Priority Flow Divider with Pilot Relief Valve and Dynamic Load Sensing



Rear Facing Por ts



NS



Priority Flow Divider with Pilot Relief Valve and Dynamic Load Sensing



Side Facing Por ts



QR



Priority Flow Divider with Full Flow Relief Valve



Rear Facing Por ts



QS



Priority Flow Divider with Full Flow Relief Valve



Side Facing Por ts



RR



Priority Flow Divider with Full Flow Relief Valve and Static Load Sensing



Rear Facing Por ts



RS



Priority Flow Divider with Full Flow Relief Valve and Static Load Sensing



Side Facing Por ts



VR



Priority Flow Divider with Full Flow Relief Valve and Dynamic Load Sensing



Rear Facing Por ts



VS



Priority Flow Divider with Full Flow Relief Valve and Dynamic Load Sensing



Side Facing Por ts T101 025E



Variant Codes The tables to the right show applicable variant codes for flow and pressure settings necessary when ordering pumps with integral priority flow divider. Refer to the Model Code (page 8,9) for more information.



ABCD



E



F



H /



L



M



N



P



R S



U



Controlled Flow l/min [US gal/min]



Code



Pressure Setting bar [psi]



Code



8 [2.11]



M



60 [870]



L



10 [2.64]



F



70 [1015]



M



12 [3.17]



N



80 [1160]



N



14 [3.70]



O



90 [1305]



O



16 [4.23]



P



100 [1450]



P



18 [4.75]



J



110 [1595]



Q



20 [5.28]



Q



120 [1740]



R



22 [5.80]



K



130 [1885]



S



24 [6.34]



R



140 [2030]



T



I



150 [2175]



C



26 [6.86]



T101 026E



160 [2320]



U



170 [2465]



D



180 [2611]



V



190 [2755]



E



200 [2901]



X T101 027E
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Integral Relief Valve (SNE 2 / SNI 2) Group 2 pumps are offered with an optional integral relief valve in the rear cover . This valve can have an internal (SNI 2) or external (SNE 2) drain. This valve opens directing all flow from the pump outlet to the drain when the pressure at the outlet reaches the valve setting. This valve can be ordered preset to the pressures shown in the table below. Valve schematic, performance curve, and rear cover cross section are shown here. CAUTION: When the relief valve is operating in bypass condition, rapid heat generation will occur. If this bypass condition is maintained, premature pump failure will result. When frequent operation is required, external drain option (SNE 2) must be used.



Psi



Bar 400



5000 4000
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MINIMUM VALVE SETTING



0 0



10



20
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40 l/min



T101 030E 0



2
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6
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US Gal/min



Variant Codes for Ordering Integral Relief Valve ABCD



E



F



H



L



M



N



P



R



V



/



Pump Speed for RV Setting - min-1 (rpm)



Code



Pressure Setting bar [psi]



Code



Not Defined



A



No Setting



A



500



C



No Valve



B



1000



E



18 [261]



C



1250



F



30 [435]



E



1500



G



35 [508]



F



2000



K



40 [580]



G



2250



I



50 [725]



K



2500



L



60 [870]



L



2800



M



70 [1015]



M



3000



N



80 [1160]



N



T101 028E



90 [1305]



Outlet Inlet P101 016



o



o



e



i



i P101 017



O



100 [1450]



P



110 [1595]



Q



i



=



Inlet



120 [1740]



R



o



=



Outlet



130 [1885]



S



External Drain



T



e



=



140 [2030] 160 [2320]



U



170 [2465]



V



190 [2755]



X



210 [3045]



Y



230 [3335]



P101 018



The tables to the left show applicable variant codes for ordering pumps with integral relief valve. Refer to the Model Code (page 8,9) for more information.
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Outrigger Bearing Assembly



Available Configurations ABCD



E



F



H /



L



M



N



P



R S



800



3500



700



3000



SNP2/...CO94 SNP2/...CI96 SNP2/...CO91



600 2500



400



Load (N)



500



Load (lbf)



An Outrigger Bearing is available for applications with high radial or thrust loads on the shaft. This option is used primarily for applications with high shaft loads such as to belt or chain drives. The design utilizes roller bearings in the front mounting flange. These bearings absorb the radial and thrust loads on the shaft so that the life of the pump is not affected. The use of roller bearings allows life to be described in B10 hours. The graph to the right shows allowable shaft loads for 1000 hour life at 1500 rpm versus distance from flange face to center of radial load.



2000 Radial Load
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10 .25
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30 40 Distance a (mm) 1



1.25 1.5 Distance a (in.)



50 1.75



60



2



2.25



T101 031E P101 036E



Code



Saft



Mounting Flange



Variant



CO91



Taper 1:8



European four bolt



LBD



CO94



Taper 1:5



German four bolt



...



CI96



Parallel



SAE A



LEP



Distance from flange face to center of radial load



T101 046E



P101 019
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Auxiliary Mounting Pads SAE “A” auxiliary mounting pads are available on all group 2 pumps with SAE front flanges. These pads are used for mounting auxiliary hydraulic pumps or creating special tandem gear pumps. (For standard multiple pumps, see Multiple Pump Technical Manual.) Since the drive coupling is lubricated with oil from the main pump inlet, an o-ring must be used to seal the auxiliary pump mounting flange to the pad. Specifications and torque ratings are shown in the accompanying table.



ABCD



E



F



H /



L



M



N



P



•



The combination of auxiliary mounting pad shaft torque, plus the main pump torque should not exceed the maximum pump input shaft rating shown in the “Shaft Availability and Torque Ratings” table on page 23. • All torque values assume a 58 HRc shaft spline hardness on mating pump shaft. See product dimensional information section (page 45) for outline drawings with the dimensions of the auxiliary pump mounting flange and shaft.



R S



SC36



Auxiliary Mounting Pad Specifications Auxiliary Pad Type



Coupling Type



Maximum Torque Rating Nm [lbf · in]



SAE "A"



9 tooth 16/32 pitch



75 [664] T101 032E



SAE J498-9T-16/32DP-flat root side fit SAE A Pad o-ring



A 17x14 DIN 5482



P101 020E M10-6H thru
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Product Dimensional Information mm [in]



SC01 / CI01 / CO01 Standard porting and rear cover shown. See page 42 for additional porting options. See page 43 for valve options. See page 44 for outrigger bearing options. CI01



CO01 40.5 [1.596]



B max



D/d



E/e



±0.20 [.008]



90 [3.546] max



4 +0-0.030 [.158 +0 -.001]



4 +0-0.030 [ .158 +0 -.001]



Section :B-B



Section : A-A



M12x1.25-6g



X



1:8 nut and washer supplied with pump +.006 9.5 +0.15 -0.25 [ .374 -.010 ]



71.5 [2.817]



Ø 16.662 [.656]



C/



c



115.2 [4.539] max



M6 Thread 16mm [.630] deep



5 [.020]



A



(min full thd 12mm [.472] deep)



9 [3.55]



Ø 0.75 [.030] X



+.004 16.5 +0.10 -0.20 [.650 -.008 ]



profile offset -0.1 [.004]



B17x14 DIN 5482



(73.3 [2.888])



(96.2 [3.790])



Ø 16.5



B



16.05 [.632] max



18 [.709]



A



32.4 [1.277]



B



11.95-12.7 [.471-.473]



Ø 36.5 -0.025 -0.064 [1.438 +.001 -.003 ]



30 [1.182] 6.5 [.256]



+0 -0.110



[.650 +0 -.004 ]



6.5 [.256]



17 [.670]



A ±0.50 [.020]



body width



63.8 [2.514]



+0 [.591 +0 Ø 15 -0.018 -..001]



10 [.394]



Spline



90 ±.25 [ 3.546 ±.010 ]



36.5 [1.438]



(41.9 [1.651])



19.5 [.768]



15.7 ±0.50 [.619 ±.020]



SC01



P101 021E T101 033E



Type (displacement) 4



6



8



11



14



17



19



22



25



A*



43.25 [1.703]



45 [1.772]



45 [1.772]



49 [1.929]



52 [2.047]



52 [2.047]



56 [2.205]



59 [2.323]



59 [2.323]



B **



90 [3.543]



93.5 [3.681]



97.5 [3.839]



101.5 [3.996]



107.5 [4.232]



111.5 [4.390]



115.5 [4.547]



121.5 [4.783]



125.5 [4.941]



Dimensions



Inlet



Outlet



C



13.5 [.531]



20 [.787]



23.5 [.925]



D



30 [1.181]



40 [1.575]



40 [1.575]



E



M6



M8



M8



c



13.5 [.531]



20



d



30 [1.181]



40



e



M6



M8



* Add 3mm [.118in] for SHP 2 pumps. **Add 6mm [.236in] for SHP 2 pumps. 36
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SC02 / CO02 mm [in]



Standard porting and rear cover shown. See page 42 for additional porting options. See page 43 for valve options.



SC02



CO02 B max [ 3.543 ±.010]



A



body width



17.46 [.687]



34.5 [1.358]



E/e



72 [2.835]



Spline



15.7 ±0.50 [0.618 +.020]



(min full thd 12mm [.472] deep)



9 [.354]



M12x1.25-6g



120 [4.724] max



(75.5 [2.972])



) Ø0.75 [.030] X



A 45°



(100 [3.937])



7.2 [.283]



A



65.5 [2.579]



+0 -0.110



19.3 [.760]



12.5 [.492]



1:5



D/d ±0.20 [.008]



92 [3.622] max



X



Ø16.5



16.5 [.650]



±0.50



5.7 [.224]



C/c



[.650 +0 -.004 ]



13.5 [.531]



+.002 -.004



]



38 [1.496]



Ø80 +0.060 -0.106 [3.150



90



(44.5 [1.72])



23.5 [.952]



±0.25



nut and washer supplied with pump +.012 9 +0.30 -0.10 [.354 -.004 ]



B17x14 DIN 5482 profile offset -0.1 [.004] 3 +0-0.025 [.118 +0 -.001 ]



Section : A-A



P101 022E T101 034E



Type (displacement) 4



6



8



A



39.8 [1.567]



41.1 [1.618]



43.1 [1.697]



B **



92.5 [3.642]



96 [3.780]



100 [3.937]



Dimensions



C Inlet



Outlet



11



14



19



47.5 [1.870] 104 [4.094]



110 [4.331]



15 [.591]



D



17



114 [4.488]



118 [4.646]



22



25



55 [2.165]



64.5 [2.539]



124 [4.882]



128 [5.039]



20 [.787] 40 [1.575]



E



M6



c



15 [.591]



d



35 [1.378]



e



M6



**Add 6mm [.236in] for SHP 2 pumps.
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FR03 mm [in]



Standard porting and rear cover shown. See page 42 for additional porting options. See page 43 for valve options.



B ±0.50 [±.202]



[.127



]



6.5



[.258



+.008 -0



7.2 [.286]



8 [.315]



(min full thd 12mm [.477] deep)



30 [1.192]



) Ø0.75 [.030] X



Ø47.8



o-ring 45.69x2.62



E/e



15.7 ±0.50 [.624 ±0.020]



+.001 8 +0.025 -0.083 [.318 -.003 ]



(60 [2.384])



14.3 [.568] 45.7 [1.816]



= =



103 [4.092] max



] +0 -0.20



[1.899



+0 -.008



45°



[.457 +.011 ] 11.5 +0.27 -0 -0 30 [1.192]



12 [.477]



[.107 +.024 ] 2.7 +0.60 -0 -0



]



Ø19 [.755]



3.2



A ±0.50 [±.202] +0.20 -0



Ø34 [1.351]



2 [.079]



+.008 -0



C/c



Ø52 +0.030 -0.076 [2.066



+.001 -.003



]



90 ±0.25 [3.576 ±0.010] body width +0.20 -0



Ø30 [1.192]



X



(60 [2.384])



D/d ±0.20 coupling supplied with pump



P101 023E T101 035E



Type (displacement) 4



6



8



A



37.3 [1.469]



38.6 [1.520]



40.6 [1.598]



B **



90 [3.543]



93.5 [3.681]



97.5 [3.839]



Dimensions



C Inlet



Outlet



14



17



19



45 [1.772] 101.5 [3.996]



107.5 [4.232]



15 [.591]



111.5 [4.390] 20 [.787]



D



40 [1.575]



E



M6



c



15 [.591]



d



35 [1.378]



e



M6



**Add 6mm [.236in] for SHP 2 pumps. 38



11



115.5 [4.547]



22



25



52.5 [2.067]



62 [2.441]



121.5 [4.783]



125.5 [4.941]
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SC04 / SC05 / CO04 / CO05 mm [in]



Standard porting and rear cover shown. See page 42 for additional porting options. See page 43 for valve options. See page 44 for outrigger bearing options.



CO04/05 B ±0.50 [.020]



26 [1.024]



90 ±0.25 [.010]



40.5 [1.594] 19 [.748]



A ±0.50 [.020]



+.001 Ø50 +0.025 -0.064 [1.969 -.003 ]



**05 Body



body width



13.5 [.531]



19.3 [.760]



8.2 [.323]



(min full thd 12mm [.472] deep)



17.46 [.687]



E/e



+.011 +0.27 11.5 -0 [.453 -0 ]



1:5



D/d ±0.20 30 [1.181]



Spline B17x14 DIN 5482 profile offset -0.1 [.004]



30 [1.181]



nut and washer supplied with pump +.012 9 +0.30 -0.10 [.354 -.004 ]



) Ø0.75 [.030] X



15.7±0.50 [.618 ±.001 ]



A



M12x1.25-6g



(60 [2.362])



45.7 [1.799]



= =



Ø16.5



A



45°



103 [4.055] max



+0 -0.110



14.3 [.563]



C/c



[.650 +0-.004 ]



7.2 [.283]



X



SC04/05



(60 [2.362]) 3 +0-0.025 [.118 +0-.001 ]



Section : A-A



**04 Body Notes:04 and 05 flanges differ only in their mounting bolt positions. All other dimensions are common. Special limitations may apply when used with gear drive (see page 15).



P101 024E T101 036E



Type (displacement) 4



6



8



A



37.3 [1.469]



38.6 [1.520]



40.6 [1.598]



B **



90 [3.543]



93.5 [3.681]



97.5 [3.839]



Dimensions



C Inlet



Outlet



11



14



17



19



45 [1.772] 101.5 [3.996]



107.5 [4.232]



15 [.591]



111.5 [4.390]



115.5 [4.547]



22



25



52.5 [2.067]



62 [2.441]



121.5 [4.783]



125.5 [4.941]



20 [.787]



D



40 [1.575]



E



M6



c



15 [.591]



d



35 [1.378]



e



M6



**Add 6mm [.236in] for SHP 2 pumps. 39
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SC06 / CI06 mm [in]



Standard porting and rear cover shown. See page 42 for additional porting options. See page 43 for valve options. See page 44 for outrigger bearing options.



SC06



SAE J498-11T-16/32DP FLAT ROOT SIDE FIT (circular tooth thickness



SAE J498-9T-16/32DP



0.127 mm [.005] less than



0.127 mm [.005] less than



standard class 1 fit)



standard class 1 fit)



A



A



90 ±0.25 [ 3.543 ±.010]



C/c



body width straight thread o-ring boss



FLAT ROOT SIDE FIT (circular tooth thickness



3.995 +0-0.025 [ .157 +0 -.010 ]



SKP2



Section : A-A



P101 025E T101 037E



Type (displacement) 4



6



8



11



14



17



19



22



25



A



43.25 [1.703]



45 [1.772]



47 [1.850]



49 [1.920]



52 [2.047]



54 [2.126]



56 [2.205]



59 [2.323]



61 [2.402]



B



90 [3.543]



93.5 [3.681]



97.5 [3.839]



101.5 [3.996]



107.5 [4.232]



111.5 [4.547]



115.5 [4.390]



121.5 [4.783]



125.5 [4.941]



Dimensions



40



Ø82.55 +0-0.050 [ 3.250 +0 -.020 ]



12 [.472]



Ø15.875 +0-0.025 [ .625 +0 -.010 ]



R48 max



23.8 [.937] 6 [.236]



Inlet



C



1.063 (1 1/16) - 12UN - 2B 18mm [.709] deep



Outlet



c



.875 (7/8) - 14UNF - 2B 16.7mm [.658] deep



15.7±0.50 [ .618 ±.020]



Splined



7.9 [.311]



M6-6HTHD 16mm [.630] deep



Splined



A ±0.50 [.020]



17.475-17.729 [.688 - .698]



11 - 11.6 [.433 - .457]



20 [.787]



31.7 [1.248]



B max



106.38 [4.188]



7.9 [.311]



) Ø0.75 [.030] X



12 [.472]



6 [.236]



23.8 [.937]



115.5 [4.547] max



Ø18.631 [.734]



10.5 [.413]



132 [5.197] max



31.7 [1.248]



Ø15.456 +0-0.127 [ .609 +0 -.005 ]



38 [1.496]



CI06



X



SC06
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CO09 Standard porting and rear cover shown. See page 42 for additional porting options. See page 43 for valve options. [.677 17.2 ±0.75



mm [in] ±.030



]



21.7 [.854]



B



3 +0-0.025 [.118 +0 -.001]



90 ±0.25 [3.543 ±.010 ]



12.5 ±0.50 [.492 ±.020 ]



ø17.46 [.687]



6.3 ±0.75 [.248 ±.030 ]



+.006 9.5 +0.15 -0.25 [ .374 -.010 ]



Section: B - B



122.5 [4.823] max



6 +.00 -0



]



0.5



) 51



78



]



[.4



.3 [1



.45



5



11



R3



) ax



(R



]m



15.7 ±0.50 [.618 ±.020 ]



51



C/c D/d



X



[.4



ax



.45



m



11



8



]m



ax



(R



0.



3]



[.41



103 [4.055] max



[ .067



19°



R1



R



(34 [1.339])



5



E/e



49.2 [1.937] +0.1 -0



4.5 ±0.25 [.177 ±.010 ] (min full thd 12mm [.472] deep)



50.4 [1.984]



1.7



+0 ] Ø52.34 +0-0.05 [2.061-.020



14-15 [.551-.591]



(99.6 [3.921])



3/8-16UNC-2B



A ±0.50 [.020]



) Ø0.75 [.030] X



40.5 ±1 [1.594 ±.039 ]



(69 [2.717])



B max



31.5 [1.240]



1:8



M12x1.25-6g-



B



9 [.354]



19 [.748]



Note: Special limitations may apply when used with gear drive (see page 15).



P101 026E T101 038E



Type (displacement) 4



6



8



A



37.3 [1.469]



38.6 [1.520]



40.6 [1.598]



B



90 [3.543]



93.5 [3.681]



97.5 [3.839]



Dimensions



C Inlet



Outlet



11



14



17



19



45 [1.772] 101.5 [3.996]



107.5 [4.232]



15 [.591]



111.5 [4.390]



115.5 [4.547]



22



25



52.5 [2.067]



62 [2.441]



121.5 [4.783]



125.5 [4.941]



20 [.787]



D



40 [1.575]



E



M6



c



15 [.591]



d



35 [1.378]



e



M6
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CO09 (variant BBM) mm [in]



Standard porting and rear cover shown. See page 42 for additional porting options. See page 43 for valve options. 17.2 ±0.75 [.677 ±.030 ] 21.7 [.854] [.248 ±.030 ]



90 ±0.25 [3.543 ±.010 ]



12.5 ±0.50 [.492 ±.020 ]



B



Ø17.46 [.687]



6.3



±0.75



+.006 9.5+0.15 -0.25 [.374 -.010 ]



B max



M12x1.25-6g-



1:8



3 +0-0.025 [.118 +0-.001]



Section:B - B B



122.5 [4.823] max



40.5 ±1 [1.594 ±.039 ]



(99.6 [3.921])



A±0.50 [.020]



49.2 [1.937]



+.006 -0



[.152



.49



(R



11



[.4



51



ax



m



X



D/d



]m



ax



)



) Ø0.75 [.030] X



]



31



[.0



15.7 ±0.50 [.618 ±.020 ]



8



0.



R



C/c



.45



Note: Special limitations may apply when used with gear drive (see page 15).



P101 027E T101 039E



Type (displacement) 4



6



8



A



37.3 [1.469]



38.6 [1.520]



40.6 [1.598]



B



90 [3.543]



93.5 [3.681]



97.5 [3.839]



Dimensions



C Inlet



Outlet



42



D



11



14



17



19



45 [1.772] 101.5 [3.996]



107.5 [4.232]



15 [.591]



111.5 [4.390] 20 [.787]



40 [1.575]



E



M6



c



15 [.591]



d



35 [1.378]



e



M6



115.5 [4.547]



22



25



52.5 [2.067]



62 [2.441]



121.5 [4.783]



125.5 [4.941]



109 [4.291] max



R3



3.85 -0



+0.15



8 [1



13°



6] m



ax



]



50.4 [1.984]



3/8-16UNC-2B



4 ±0.25[.157 ±.010]



E/e



Min. full thread 12mm [.472] deep



Ø9.5 +0-0.05 [.374 +0-.020 ]



14-15 [.551-.591]
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CO0B mm [in]



Standard porting and rear cover shown. See page 42 for additional porting options. See page 43 for valve options. 48.06 [1.892]



dia C 53.00 [2.087]



B 31.8 [1.252] 33.8 [1.331]



13.65 [.537]



20.3 [.799]



6.99 [.275] 5 holes ø9.0 [.354] through



shaft



A 8.6 [.339] 11.4 [.449] C/c



34.8 [1.370] 66.2 [2.606]



shaft



15.7 [.618]



dia C



90.940 [3.738] Ø 90.300 [3.555]



16.97 [.668]



90.055 [3.545] Ø 94.975 [3.739]



37.00 [1.457]



shaft 1.52 [.060]



30.24 27.07 [1.191] [1.066]



58.38 [2.298] 53.75 [2.116]



C R9.0 [.354] typ



3.9 [.154] 8.00 [.315]



2.5 [.098]



M8x1.25 x 13.0 min full thread



64.41 [2.536]



E/e min full thd 12mm [.472]



9.75 [.384]



port facing port facing 45.0 [1.772] 45.0 [1.772]



49.05 [1.931] D/d



P101 028E



External Gear Data Number of teeth



28



Module normal



2.54 [.100]



Module transverse



2.618 [.103]



Pressure angle normal



20°



Pressure angle transverse Pitch circle diameter



20.5727° 73.34 [2.887]



Helix angle



14.133°



Hand of helix



Left hand



Full tooth depth



5.97 [.235]



Base circle diameter



68.663 [2.702]



Dimension over 4 teeth



28.207-28.168 [1.111-1.109] T101 040



T101 041E



Type (displacement) 4



6



8



11



14



17



19



22



25



A



49.05 [1.931]



50.8 [2.000]



50.8 [2.000]



54.8 [2.157]



57.8 [2.276]



57.8 [2.276]



61.8 [2.433]



61.8 [2.433]



64.8 [2.551]



B



95.3 [3.752]



98.8 [3.890]



102.8 [4.047]



106.8 [4.205]



112.8 [4.441]



116.8 [4.598]



120.8 [4.756]



126.8 [4.992]



130 [5.118]



Dimensions



Inlet



Outlet



C



13.5 [.531]



20 [.787]



D



30 [1.181]



40 [1.575]



E



M6



M8



c



13.5 [.531]



d



30 [1.181]



e



M6
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Nonstandard Port Configurations mm [in]



C



G or B



E



F



45°



C (4 holes min. full thd. 12mm [.472] deep) H (4 holes min. full thd. 12mm [.472] deep)



B



D



E



F G



A



P101 029E T101 042E



Dimensions Model Code * Standard por t for flange code Type (displacement) 4



6



8



11



14



B



02/03/04/05/09 0B/09..BBM



(Por ts centered on body)



non standard



E



non standard



06



G



H



F



G



H



E



D



Inlet 13.5



30



M6



15



40



M6



15



40



M6



1/2 Gas (BSP)



1.063 (1 1/16)-12UN-2B



Outlet 13.5



30



M6



15



35



M6



15



35



M6



1/2 Gas (BSP)



.875 (7/8)-14UNF-2B



Inlet 13.5



30



M6



15



40



M6



15



40



M6



1/2 Gas (BSP)



1.063 (1 1/16)-12UN-2B



Outlet 13.5



30



M6



15



35



M6



15



35



M6



1/2 Gas (BSP)



.875 (7/8)-14UNF-2B



Inlet 13.5



30



M6



20



40



M6



20



40



M6



1/2 Gas (BSP)



1.063 (1 1/16)-12UN-2B



Outlet 13.5



30



M6



15



35



M6



15



35



M6



1/2 Gas (BSP)



.875 (7/8)-14UNF-2B



Inlet 13.5



30



M6



20



40



M6



20



40



M6



3/4 Gas (BSP)



1.063 (1 1/16)-12UN-2B



Outlet 13.5



30



M6



15



35



M6



15



35



M6



1/2 Gas (BSP)



.875 (7/8)-14UNF-2B



40



M8



20



40



M6



20



40



M6



3/4 Gas (BSP)



1.063 (1 1/16)-12UN-2B



30



M6



15



35



M6



15



35



M6



1/2 Gas (BSP)



.875 (7/8)-14UNF-2B



40



M8



20



40



M6



20



40



M6



3/4 Gas (BSP)



1.063 (1 1/16)-12UN-2B



Inlet



20



Inlet



20



Inlet



20



Inlet



20



Outlet 13.5 25



01



F



F



Outlet 13.5 22



B



C



Outlet 13.5 19



G



A



Outlet 13.5 17



C



Inlet 23.5 Outlet



20



30



M6



15



35



M6



15



35



M6



1/2 Gas (BSP)



.875 (7/8)-14UNF-2B



40



M8



20



40



M6



20



40



M6



3/4 Gas (BSP)



1.063 (1 1/16)-12UN-2B



30



M6



15



35



M6



15



35



M6



1/2 Gas (BSP)



.875 (7/8)-14UNF-2B



40



M8



20



40



M6



20



40



M6



3/4 Gas (BSP)



1.063 (1 1/16)-12UN-2B



30



M6



15



35



M6



15



35



M6



1/2 Gas (BSP)



.875 (7/8)-14UNF-2B



40



M8



20



40



M6



20



40



M6



1 Gas (BSP)



1.063 (1 1/16)-12UN-2B



40



M8



15



35



M6



15



35



M6



3/4 Gas (BSP)



.875 (7/8)-14UNF-2B



∗ Mark only if desired porting is non standard for the flange code selected. Otherwise mark "."
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Gear Pumps



Group 2



Integral Priority Flow Divider Cover and Integral Relief Valve Cover mm [in] 2 ALTERNATIVE NON PRIORITY PORT POSITIONS



91 [3.583] 88.8 [3.496]



[1.083] 27.5



AXIA L



IAL



[1.220] 31.0



2 ALTERNATIVE PRIORITY PORT POSITIONS L



SHAFT



SHAFT



15.70 [.618]



15.00 [.591] 14.40 [.567]



39.40 [1.551] 38.20 [1.504]



IA



66.05 [2.600] 64.95 [2.557]



OU



T



26.05 [1.026] 25.15 [.990]



AX



ø34.0 [1.334]



25.17 [.991] 23.87 [.940]



DI



RA



80.30 [3.161] 79.10 [3.114]



AL



94.15 [3.707] 93.25 [3.671]



A



51.90 [2.043] 51.10 [2.011]



[2.511] 63.77



OPTIONAL PILOT RELIEF VALVE



RAD



65.5 [2.579] 50.30 [1.980] 49.70 [1.957] 23.50 [.925]



TH



7/16"-20UNF OR 1/4"BSP OR M10x1.25



WI



WI



TH



POSITION OF OPTIONAL FULL FLOW VALVE



VIEW WITH NO RELIEF VALVE SHOWN



2 ALTERNATIVES, WITH OR WITHOUT LOAD SENSE PORTS



P101 030E



Type (displacement) Dimension SNP2/SKP2



A*



SHP2



A*



4



6



8



11



14



17



19



22



25



68.5 [2.697]



72 [2.835]



76 [2.992]



80 [3.150]



86 [3.386]



90 [3.543]



94 [3.701]



100 [3.937]



104 [4.094]



100 [3.937]



106 [4.173]



110 [4.331] T101 043E



* For 02 flange add 2.5mm [.098 in] SHAFT 31.5 [1.24] max



93 [3.661] max



A



41.7 [1.642]



DRAIN (SNE only) M12x1.5-6H 12mm deep



P101 031E
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Gear Pumps



Group 2



Outrigger Bearings mm [in]



43



+.15 +.006 -.15 [1.693 -.006]



SNP2/... CO91 LBD.. +.0 -.025



[.126 +.0 -.0010]



9.5



+.15 -.35



[ .374+.006 -.014]



3.2



Variant LBD



A ±0.50 [.020] 46.5



B ±0.50 [.020]



35



+.15 -.15



[1.831 +.006 -.006 ]



SNP2/... CO94 .....



+.15 -.15



43.5



[1.378 +.006 -.006 ]



+.15 -.15



[1.713 +.006 -.006 ]



SNP2/... CI96 LEP.. 20.900-21.125 [.823-.832]



6.5-8.5 [.256-.335]



4.755 +.0 -.030 [.187 +.0 -.0012 ]



19.05 +.0 -.033 [.187 +.0 -.0013 ]



C ±0.50 [.020]



Variant LEP



D max



P101 032E T101 044E



Type (displacement) 4



6



8



11



14



17



19



22



25



A



25.25 [0.994]



27 [1.063]



27 [1.063]



31 [1.220]



34 [1.339]



34 [1.339]



38 [1.496]



41 [1.614]



41 [1.614]



B



37.3 [1.469]



38.6 [1.520]



40.6 [1.598]



45 [1.772]



45 [1.772]



45 [1.772]



45 [1.772]



52.5 [2.067]



62 [2.441]



C



43.25 [1.703]



45 [1.772]



47 [1.850]



49 [1.920]



52 [2.047]



54 [2.126]



56 [2.205]



59 [2.323]



61 [2.402]



D



143 [5.630]



150 [5.906]



158 [6.220]



166 [6.535]



178 [7.008]



186 [7.323]



194 [7.638]



206 [8.110]



214 [8.425]



Dimensions
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Gear Pumps



Group 2



Auxiliary Mounting Pad mm [in]



11.6-11 [.457-.433]



[ .937 ±.010 ]



A 17x14 DIN 5482



Section.:A-A



X



Ø



X



K



ø 0.35 [.014]



ø 0.10/25.4 [.004/1]



90 ±0.25



SAE J498-9T-16/32DP-flat root side fit



ø 0.75 [.030]



+0 15.456 +0 -0.127 [ .609 -.005 ]



SAE J498-9T-16/32DP-flat root side fit circular thickness 0.127 mm [.005] less than standard class 1 fit



Straight thread o-ring boss (min full thd 16.7mm [.657] deep)



washers provided 10 UNI 1750 R40 br



Z



screws provided M10x30 UNI5931 8G br. recommended torque: 40-50Nm [30-37 lb•ft]



0.10 [.004]



[ 1.594 ±.010 ]



23.8 ±0.25



20 ±0.75 [ .787 ±.030 ]



° 0-3



40.5 ±0.25



7.9 ±0.75 [ .311 ±.030 ]



[ 3.543 ±.010 ]



Z



o-ring provided 82.22x2.62 [3.237x.103]



arrow indicates direction of rotation and outlet port



Coupling, o-ring, and screws supplied with pump. B ±0.50 [.020] 51.5 ±0.90



=



A ±0.50 [.020] +0 6.35 +0 -0.50 [ .250 -.020 ]



]m 00 [.5



X



.7



11.5-12.5 [.453-.492]



12



[ .118 +.006 3 +0.15 -0 -0 ]



ax



)



]



[.5



x



122 [4.803] max



19.5 [.768] max



15.7 ±0.50



Ø16.5



115.5 [4.547] max



[ 3.250 +.003 -.001 ] [ .618 ±.035 ]



[ .650



A



C/c



ø 0.35 [.014]



Y



A



+0.077



] +0 -.004



Y



Y



ø 0.50 [.020]



Ø82.55 -0.023



[ 3.250 +.003 -.001 ] +0.077



Ø82.55 -0.023



+0 -0.110



19.5 [.768] max



+0.05



Ø87 -0.15



[ 3.425 +.002 -.006 ]



R



12



.7



x



(R



ax



±.008



] ma



ma



]m



[ .276



.780



80]



[3.7



Spline: B17 x 14 DIN 5482 profile offset +0.600 [.025]



=



96



00



106.38 [4.188] =



7 ±0.20



96 [3



ø 0.40 [.016]



=



132 [5.197] max



K



34.5 ±1.2 [ 1.358 ±.047 ]



X



132 [5.197] max



106.38 [4.188]



(31.7 [1.248])



[ 2.028 ±.035 ]



M10-6H



90.5 [3.563] max



P101 033E T101 045E



Type (displacement) 4



6



8



11



14



17



19



22



25



A



43.25 [1.703]



45 [1.772]



47 [1.850]



49 [1.920]



52 [2.047]



54 [2.126]



56 [2.205]



59 [2.323]



61 [2.402]



B



164 [6.457]



160 [6.299]



154 [6.063]



150 [5.906]



146 [5.748]



140 [5.512]



136 [5.354]



132 [5.197]



128.5 [5.059]



Dimensions



Inlet



C



1.063 (1 1/16) - 12UN - 2B 18mm [.709] deep



Outlet



c



.875 (7/8) - 14UNF - 2B 16.7mm [.658] deep



47



BACK



Hydraulic Power Systems SAUER-SUNDSTRAND Hydraulic Power Systems - Market Leaders Worldwide SAUER-SUNDSTRAND is a world leader in the design and manufacture of Hydraulic Power Systems. Research and development resources in both North America and Europe enable SAUER-SUNDSTRAND to offer a wide range of design solutions utilizing hydraulic power system technology.



SAUER-SUNDSTRAND specializes in integrating a full range of system components to provide vehicle designers with the most advanced total-design system. SAUER-SUNDSTRAND is Your World Source for Controlled Hydraulic Power Systems.



Heavy Duty Axial Piston Pumps and Motors



Heavy Duty Bent Axis Variable Motors



Cartridge Motors/ Compact Wheel Drives



Medium Duty Axial Piston Pumps and Motors



Microcontrollers and Electrohydraulic Controls



Hydrostatic Transmission Packages



Open Circuit Axial Piston Pumps



Gear Pumps and Motors



Genuine Service Parts



Worldwide Service Support SAUER-SUNDSTRAND provides comprehensive worldwide service for its products through an extensive network of Authorized Service Centers strategically located in all parts of the world. Look to SAUER-SUNDSTRAND for the best in WORLDWIDE SERVICE.



http://www.sauer.com SAUER-SUNDSTRANDCOMPANY SAUER-SUNDSTRAND GMBH & CO. 2800 East 13th Street • Ames IA 50010 • U.S.A. Postfach 2460 • D-24531 Neumünster Phone: (515) 239-6000 • FAX: (515) 239-6618 Krokamp 35 • D-24539 Neumünster • Germany Phone: (04321) 871-0 • FAX: (04321) 087 122
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Zahnradpumpe Gear pump Operating Manual Mode d 

If you find any signs ..... switches inside the pump (see Page 16). ..... und -Eingang max. 5.2 bar, je nach Pumpenkopf. Spécifications des têtes de pompe.
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Zahnradpumpe Gear pump Operating Manual Mode d 

a skilled person who is aware of the hazard involved. ▷ For service and repairs carried out by the customer or by third-party companies, ISMATEC® denies any.
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Antrieb Gear pump drive Moteur de pompe à 

pump-heads in the program memory currently used (see ..... 4 programs):. Pump-head: Model 120 as well as all ...... 4 flat-headed screws M 2.5 x 8. Order No.
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Antrieb Gear pump drive Moteur de pompe à 

MAX max. Drehzahl in Betriebsart. PUMP•rmp und •Flow rate (Taste bei laufender Pumpe gedrückt halten). * escape. Tableau de commande. 1. Affichage LED.
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02-10 TI Gear Pump Group 3 300074 

Worldwide sales and service capabilities from the industry leader is part of the package for every ..... listed in this manual are based on operation at sea level with .... High Quality case hardened steel gears with ...... Adapter Kit #B81922-1840K.
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Image Gear 

6 juin 2016 - Alberta are unable to obtain sufficient restorative rest at the away from home terminal ... TSB Richmond Hill, ON. (905) 771-7688. Clay Finch- ...
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GEAR SHIFT.pdf 

Replace seals if defective. See Fig. 12. 2005 MINI Cooper. 2002-07 MANUAL & AUTOMATIC TRANSMISSIONS Gear Shift Mechanisms - Mini Cooper. Microsoft ...










 


[image: alt]





HG Gear 
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Image Gear 

Over the last few weeks, my office and I have received over 40 calls and emails from constituents and religious leaders in the community who are outraged and.










 


[image: alt]





4C System Weapons & Gear 

One of the things that the 4C System rules are sorely lacking is a section on sample equipment. Sure, there are the occasional weapons and vehicles, but for the ...
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Different gear train efficiency 

chamber design in the 1275 head means the valve head can be perilously close to hitting the .... You can clearly see the colour of the beryllium- copper exhaust ...
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multi-purpose pump - Red Lion Pump 

Support the pump and its piping during assembly and after installation. Failure to ..... any customer in removing and/or affixing any product, part, or component ...
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RJSE Jet Sprinkler Pump - Red Lion Pump 

a) Emplacement de la pompe : La pompe devrait être installée dans un endroit ... être boulonnée sur une base solide, de préférence en béton, et bénéficier d'un ...
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condensate pump c20st - Red Lion Pump 

for future reference. The product you have purchased is of the highest quality ... DESCRIPTION. Your Red Lion condensate pump is designed as an automatic.
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Battery Backup Sump Pump - Pump Products 

5. Do not lift pump by electrical cord. 6. Pump water only with this pump. 7. Pump is ... nals are short circuited. Install battery in box. ... The charger is equipped with a self-resetting circuit breaker .... Número de modelo de la bomba: Número de
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shallow well jet pump - Red Lion Pump 

filtre permettant Ã  l'eau de pÃ©nÃ©trer Ã  l'intÃ©rieur du tuyau, tout en retenant le sable et les ..... Lubrifier les composants en caoutchouc du joint rotatif (9) (eau.
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pedestal sump pump - Red Lion Pump 

nécessaires pour utiliser en toute sécurité les pompes Red Lion. Garder le présent .... des supports, ne pas la faire fonctionner à vide. Remplir le bassin.
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pedestal sump pump - Red Lion Pump 

The Red Lion pump you have purchased is of the highest quality ..... any product returned under warranty to confirm that the warranty applies before repair or ...
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condensate pump c15 - Red Lion Pump 

et l'arrivÃ©e doit se trouver sous le serpentin d'Ã©coulement. Son carter en plastique n'est pas compatible avec la tuyauterie. 4. Courant flexible tubage ou pipe ...
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Oil Pump 

Page 1. Oil Pump. Disassembly/Reassembly. Prior to reassembling, clean all the parts in solvent, dry them, and apply lubricant to any contact surfaces.
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FUEL PUMP 

Air Bleed Holesâ†’ Mixtureâ€¦â€¦. Air Bleed Holesâ†’ Mixture ... Fuel tank capacity: 10.5 liters ... 100#. Slow jet. 38#. 35#. Idle speed. 1700. 1600. Fuel pump output.
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Heat Pump 

Bradford White Heat Pump Water Heater RE2H50, RE2H80. IMPORTANT SAFETY NOTICE. This information is intended for use by individuals possessing ...
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FUEL PUMP 

The fuel pump adopted for this model is a vacuum-type fuel pump which ... and deliver fuel from the fuel tank to the carburetor through the suction valve and ...
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Different gear train efficiency 

1275 engines are in increasingly short supply, so here's how to get the best out of your Mini's 988 lump. ast month we looked at how well a small-valved ...










 














×
Report gear pump





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



