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1. ABOUT THIS MANUAL 
This installation manual summarizes the necessary information concerning the main 

terminology, precautions for installation, procedures for starting operation, storage, reparations, 

etc. of SAI Hydraulics products. 

All the information from this manual is complementary to the leaflets and catalogue. Always 

verify and check the technical specification and information from the catalogues. 

For any further assistance consult SAI technical department.  

 

2. SAFETY INSTRUCTION and INSTALLATION PRECAUTIONS. 

1) Before installation 

(1) Cleaning and painting instructions: 

A. Avoid high pressure cleaning. 

B. Close all ports with flanges or plugs and protect electrical or hydraulic components 

before cleaning or painting. 

C. Protect the shaft seal before cleaning or painting. 

D. Close all ports with flanges or plugs and protect electrical or hydraulic components if 

they can be exposed with external fluids 

(2) Take all necessary safety precautions and comply with the safety regulations. 

(3) Wear proper personal protective equipment (PPE)  

※ Such as, Protective clothes, safety footwear, protective gloves, etc. 

(4) Establish a safety perimeter, limited to qualified personnel. 

(5) Prepare the proper tools and necessary equipment for the correct installation. 

(6) Do not start the hydraulic motor until the installation is fully completed. 

(7) Confirm that hydraulic specifications are within motor specifications.  

A. Hydraulic motor input power > Hydraulic pump output power. 

B. Hydraulic motor input power > Relief valve setting pressure x Max flow within motor 

allowance. 
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2) During installation 

(1) Do not manually lift the hydraulic motor / planetary gearbox. 

(2) Lift components with an adequate lifting device.  

(3) Avoid temperatures which can ignite the hydraulic oil / lubricants. 

(4) Always follow the safety instructions. 

(5) Avoid unnecessary loads on the following components. 

A. Output shaft. 

B. Mounting surfaces. 

C. Installation fixing bolts mounting areas. 

D. Ports of distributors. 

E. Metal or plastic plugs 

 

 

3) After installation 

(1) Connect main ports (A/B), complying with the connection instructions given by the 

manufacturers. 

(2) Make sure that the fitting connected to the drain port, is securely connected. 

(3) Only for variable displacement motors: After start-up of the application, any handling of 

the motor or if the controller of a variable displacement motor is replaced with a new 

one, perform a zero setting of the controller. 
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3. DELIVERY CONDITIONS 
 

1. Hydraulic motors and gearboxes are delivered as follow: 

 

A. Type of packaging:  

 

B. Hydraulic fluid – Gear oil:  

 

C. Primer or topcoat paint: 

 

D. Hydraulic ports: 

 

 

2. Handle and move motors with suitable lifting equipment. 

 

3. If stored, store motors in the original wooden boxes. 

  

Wooden box 
 

Without 

 

No paint 
 
 
Plastic/metallic plugs 
 

mailto:saispa@saispa.it


 

6 

Via Olanda, 51 
41122 Tel.: +39 059 420211 
MODENA, Italy 
Fax.: +39 059 451260 
E-mail: saispa@saispa.it 
Homepage: ww.saispa.com 

Installation Guide 
 

232301.2 
 

 
Drain Port ② 

 

4. HYDRAULIC MOTOR TERMINOLOGY - GENERAL KNOWLEDGE 
 

1) External components terminology 
 
 

 

 

 

 

 

 

 

 

 

※ Components vary depending on each model. For specific information, refer to the technical 

documents. 

 

2) Tag plate designation 
 
 
 
 
  
 

 

 
 

 

 

※ Example:  3219125 – Produced in 2019, week 32, motor number 125 on week 32. 

  

Description Product Code 

Part number SAI internal code 

Serial number 

 

(Digits from left to right) 

1-2      Production week 

3-4      Production year 

5-7      Motor number on that 

week 

Motor Cover 

Distributor 

Drain Port ① 

Mounting flange 

Output shaft 
(reverse side) 

Distributor fixing bolts 

Fixing bolts 

Main Ports (A/B) 
Thread for handling 

Motor Body 

Tag Plate 

Description 

Part number 
 
Serial Number 
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3) Technical specification 

 

Refer to each technical datasheet, as specifications vary on each product. 

 

4) Determining motor direction of rotation 

 

(1) Direction of motor rotation decided before its delivery, in accordance to machine operation. 

 

(2) The method to determine the direction of rotation when is unknown: 

 

A. Verify whether is (L) indicated on motor description. 

 

Example: GM1 300 9H D40; GM1 300 9H D40L  

 

B. Locate in front of output shaft. 

 

C. Verify where the oil is supplied from port A or B.  

 

D. Direction of rotation can be defined as per following table. 

 

 

 

 

 

  

Motor 

description 
A Port B Port Hydraulic motor direction of rotation 

Without [L] 

Inlet Outlet Clockwise 

 

Outlet Inlet 
Anti-

clockwise 

 

Green arrow 
direction 
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5) Hydraulic fluids 
 

A. SAI recommends filtration on the return line: 

 

 

 

B. General hydraulic oil requirements: 

• Recommended oil: ISO 6743-4 (ISO 11158 and ISO 15380) hydraulic fluids “H” type. 

 

• Additives: Anti-wear, Anti-foaming, Anti-oxidation, and extreme pressure. 

 
 

• Oil temperature: 

 

 

 

• Viscosity range for motors:  

 

 

 

• Viscosity range for gearboxes:  

 

 

• Cleanliness level: ISO/DIS 4406 BS 5540/4：19/17/14 (class 8 NAS 1638・SAE 749 Grade 

5) 

 

  

With [L] 

Outlet Inlet Clockwise 

 

Inlet Outlet 
Anti-

clockwise 

 

Allowable 25micron filters 

Ideal 10micron filters 

Allowable -20°C～+80°C 

Ideal +30°C～+50°C 

Allowable 15～150mm2/s (cSt) 

Ideal 20 ～100mm2/s (cSt) 

Allowable 15～1000mm2/s (cSt) 

(cold start) 
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C. For hydraulic oils different to mineral oils (ISO 11158), consider the following statements: 

 

 

※ For any other hydraulic fluid, consult SAI technical department. 

 

 

6) Back-pressure 

 

A. SAI hydraulic motors are designed to work with following back-pressure. 

 

Motor series Maximum allowable back-pressure 

T series 40bar 

B series 40bar 

GM/GS series 150bar 

P series 150bar 

L/S series 150bar 

 

 

※ For back-pressure values out of the allowable range, contact the technical department. 

 
 
 
 

Hydraulic Fluids Cautionary points Proposed solution 

Synthetic fluid 

Ex: Esters, polyglycols, 

polyalphaolefin (PAO), … 

Reactions between the polymers 

used in seals and the chemicals in 

fluids. 

Usage of compatible seal material. 

Aqueous fluid 

Ex: Oil-Water emulsion, water-oil 

emulsion, water-glycol solutions, … 

• Deterioration internal 

lubrication. 

• Hydraulic motor performance 

decreased with higher 

temperatures 

• Maximum continuous working 

pressure: 150 bar 

• Allowable speed: 50% of 

hydraulic motor max speed. 

• Allowable temperature: +10ºC 

~+60ºC 
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7) Pilot pressure 

 

A. Refer to the catalogue values for the pilot pressure. 

 

B. When the pilot line is not powered make sure it is connected to the tank and the pressure 

on the line is below 2 bar. 

 

8) EP line (for double displacement and variable displacement motors) 

 
A. Refer to the “Distributors” catalogue for the EP line connection. 

 

B. EP line pressure must be > 50 bar. 

 

C. EP line must be used to switch displacement when the pressure on the system is lower 
than 50 bar. 

 

9) Fastening (mounting bolts) 

 

1. Mounting bolts – Not supplied except T series motors. 

2. Usage of new mounting bolts, at the time of install the motor onto the chassis of machine. 

3. No need to grease the bolts. 

4. Recommended High Tensile Grade 12.9 bolts and studs. 

5. Check the correct tightening torque of the mounting bolts (see table 12). 

6. Screw and tighten the bolts following a criss-cross sequence as in the image below (adapting it 

to the number of screws). 
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5. PLANETARY GEARBOX TERMINOLOGY – GENERAL KNOWLEDGE 
 

 

1) External components terminology 
 

 

 

 

 
 

 

 

 

 

 

 

 

 

※ Oil filler / Oil drain ①② are equal size. Either one can be used for installing an air breather.   

   

  

2) Tag plate designation 
 

Refer to section (4-2) 

3) Technical specifications Refer to each product technical documentation 

4) Direction of gearbox rotation 
 

Refer to section (4-4) 
 

5) Recommended lubricant (gear oil) SAE90-GL4, ISO VG 220 or equivalents. 

6) Hydraulic piping connection Refer to section (4-6) 

Product Hydraulic port : Connector type 

Planetary gearbox Oil filler / Oil drain : Drain fitting not supplied, plug supplied 

Air breather Oil filler / Oil drain : Supplied if separated case oil 

Parking brake Releasing brake : Refer to section 10 

Dynamic brake Activating brake : Not supplied 

Parking brake 
release port 
 

Thread for handling 
 

Oil filler / oil drain ①      
(air breather) 
 

Mounting flange 
 

Output shaft 
 

Oil filler / Oil drain ② 
(air breather) 
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7) Fastening (mounting bolts):   Refer to section (4-7) 
 

8) Pilot pressure 
 

A. Refer to the catalogue values for the pilot pressure. 

 

B. When the pilot line is not powered make sure it is connected to the tank and the 

pressure on the line is below 2 bar. 

 
 

※ Gearbox oil drain is only used when an extra flushing flow is supplied. 

 

6. HYDRAULIC MOTOR DRAIN – PLANETARY GEARBOX AND BRAKE 
LUBRICATION FILLING 

 
1) Hydraulic fluid filling precautions 

 

A. Never operate the motor with insufficient hydraulic fluid. Make sure that the rotary 

components have sufficient lubrication. 

B. When commissioning, make sure that the case interior and the service lines of the radial 

piston unit are filled with hydraulic fluid and remain filled during operation. 

C. Check the hydraulic fluid level in the case interior regularly; if necessary, recommission. With 

above-reservoir installation, the case interior may drain via the reservoir line after longer 

standstill periods, via the service line (gap leakage). The bearings are thus insufficiently 

lubricated at switch on. 

D. Make sure that suction line is always filled with hydraulic fluid during commissioning and 

operation. 

E. After the filling procedure is complete, verify that the oil volume used is close to the value 

from the catalogue, to be sure no trapped air is remaining inside. 
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a) Hydraulic motor 

 

• Hydraulic fluid: Refer to section (4-5) – (2) 

• Amount: Hydraulic motor case fulfilled. 

• Cautionary points: Ensure casing is fully filled and drain located on upper position.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) Planetary gearbox or brake / Hydraulic motor separated case oil. 

 

• Lubrication (gear oil): Refer to section (5-5) 

• Amount: Half case planetary gearbox capacity. 

• Cautionary point: Locate air breather in position to permit correct breathing. 

  

Hydraulic 
Fluid 

+ 

Port ① Air breather 

Port ② 

PPlanetary gearbox 
 

Hydraulic motor 
 

Hyd. fluid Gear 
oil 
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Air breathing 

Breather pipe (not 
supplied) 

 

Air breathing 
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c) Planetary gearbox or brake / Hydraulic motor shared case oil 

 

• Lubrication (gear oil): Refer to section (5-5) 

• Amount: Half case planetary gearbox capacity 

• Cautionary point: Locate air breather in position to permit correct breathing 

 

 

※ Do not use gear oil for filling the motor and gearbox 

 

 

  

Port ① plugged without air breather 
 

Port ② plugged 

Hydraulic motor Planetary gearbox 

Hydraulic fluid 
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2) Drain line installation 

 
A. After install, the motor onto the chassis of machine, locate drain line on the upper 

position. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

B. If drain line cannot be located on upper position, follow below recommendations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

※ Hydraulic motor / planetary gearbox drains ports ① and ② are equal size. 
 
 

※ Verify piping specifications (nominal diameter, length, pressure, …) are within allowable 
limits. 
 
 

 
 
  

Drain line 

(U-pipe for maintain case filled) 
 

(Relief valve / Check valve) 
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3) Filling in motor case 
 
 

a) In case of motor only 
 

• Locate motor’s end shaft vertically from floor. 
 

• Prepare the necessary hydraulic fluid for fill in completely the motor case. 
 

• Procedure to fill in motor is as follows. 
 
 
 
 
 
 
 
 

※ Avoid trapped air filling in the motor case intervals. 
 
 

b) Hydraulic motor with gearbox with separated case oil 
 

• Locate gearbox’s end shaft vertically from floor. 

 

• Prepare the necessary hydraulic oil to fill in 100% of the hydraulic motor, and gear oil to 

fill in 50% of the gearbox case. 

 

• Refer to (6-3) – (1) to fill in the hydraulic motor case. 

 
• Procedure to fill in gearbox is as follows. 
 

 

  

Fill in hydraulic fluid from 
port 1, until hydraulic fluid 

escapes from port 2 

Unplug drain ports     
1 -2 

Reinstall the plugs on ports 1-2. 

Unplug the oil filler port 
without the air breather. 

Fill in, the equivalent of 
50% gearbox case, with 

gear oil. 

Reinstall the plug on the 
oil filler port. 
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c) Hydraulic motor with gearbox with shared oil. 

 
• Locate gearbox’s end shaft vertically from floor. 

 

• Prepare the necessary hydraulic oil to fill in 100% of the hydraulic motor gearbox. 

 

• Clean the surfaces of the gearbox mounting flange and the mating surface of the machine. 

 

• Produce to fill in motor / gearbox is as follows. 

 
 

 

 
 

 

 

An alternative procedure:  

• Locate gearbox’s end horizontally, with the drain port on the motor and on the gearbox in 

the upper part. 

 

• Prepare the necessary hydraulic oil to fill in 100% of the hydraulic motor and gearbox. 

 

• Clean the surfaces of the gearbox mounting flange and the mating surface of the 

machine. 

 

• Procedure to fill in motor / gearbox is as follows. 

 
 

 

 

 

 

※ Avoid trapped air filling in the motor case in intervals. 

 

※ Keep plugged both ports of gearbox case during the whole operation.  

 Unplug drain ports  
1-2. 

Reinstall the plugs on 
ports 1-2.  

Fill in hydraulic fluid 
from port 1, until 

hydraulic fluid 
escapes form port 2. 

Unplug drain port 1 
and the drain port of 

the motor. 

Fill in hydraulic fluid from 
the motor drain port, 
until hydraulic fluid 

escapes form port 1. 

Reinstall the plugs on 
port 1 and on the 

motor. 
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7. HOW TO ASSEMBLY / RUNNING-IN / DISASSEMBLE. 

 
1) Shaft end drive units 

 
 

A. Procedure to assembly the motor: 
 

 
 

※ Gearbox oil drain is only used when an extra flushing flow is supplied. 
 
 
 
 
 
 
 
 

B. Procedure to running-in: 

No. Procedure 

1 After filling the motor case, mount an eyebolt on the metric thread *1. 
 

2 Use the eyebolt for lifting the motor with safety measures. 
 

3 If end shaft is spline type, lightly grease or lubricant oil around the splines. 

※ Recommend molybdenum disulfide grease. 
 

4 Locate the motor shaft perfectly centered to machine shaft. 
 

5 Assembly the motor onto chassis of machine, without applying any load to end shaft. 
 

6 Secure the motor with mounting bolts and nuts. 

※ Refer section 13) for tightening torques according to DIN 267. 
 

7 Assembly and tighten drain port connector [Straight fitting BSPP (G) or flange SAE J518] 
 

8 Assembly and tighten drain port connector [ Straight fitting BSPP (G)] 
 

9 Ensure hydraulic motor case is fully filled. 
 

10 Connect piping to connectors following manufacturer’s instructions. 
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No. Procedure 

1 Start the machine unloaded. 
 

2 Bleed air running the hydraulic motor at minimum load (speed and torque), for at least 
20 minutes. 
 

3 Verify external leakages all around hydraulic motor and gearbox. 
 
SAI recommends using an oil leak detection spray. 
 

4 Load the machine at the continuous working conditions. 
 

5 Check if anomalous noise or leakages occurs from hydraulic motor or gearbox. 
 

6 Running- in completed. 
 

 
 

C. Procedure to disassemble: Follow section (7 – 1) – (1) on reverse order. 
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2) Complete wheel drive units 
 

A. Procedure to assembly the motor:  
 

 

※ Gearbox oil drain is only used when an extra flushing flow is supplied. 
 

B. Procedure to running-in:  
 

No. Procedure 

1 Start the machine unloaded. 
 

2 Bleed air running the hydraulic motor at minimum load (speed and torque), for at least 
20 minutes. 
 

3 Verify external leakages all around hydraulic motor and gearbox. 
SAI recommends using an oil leak detection spray. 
 

4 Load the machine at the continuous working conditions. 
 

5 Check if anomalous noise or leakages occurs from the hydraulic motor or gearbox. 
 

6 Running-in completed. 

 
C. Procedure to disassemble: Follow section (7-2) – (1) on reverse order. 

No. Procedure 
1 After filling the motor case, mount an eyebolt on the metric thread *1. 

 

2 Use eyebolt for lifting the motor with safety measures. 
 

3 Clean the surfaces of the motor mounting flange and mating surface of the machine. 
 

4 Locate the motor shaft perfectly centered to machine shaft. 
 

5 Secure the motor with studs and nuts. 

※ Refer section 13) for tightening torques according to DIN 267. 
 

6 Assembly and tighten main ports connectors [Straight fitting BSPP (G) or flange SAE J518].  
 

7 Assembly and tighten drain port connector [Straight fitting BSPP (G)] 
 

8 Ensure hydraulic motor case is fully filled. 
 

9 Connect piping to connectors following manufacturer’s instructions. 
 

*1 
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8. MAINTENANCE 
 

1) General 

 

Ensure periodically the proper tightening torque of mounting bolts between motor and machine. 

 

2) Hydraulic motor 

 

Hydraulic motor’s bearing lifetime is determined based on the working conditions. Consider an 

overhaul before its failure. 

For precise lifetime calculations, consult with SAI technical department. 

Only for variable displacement motors: every 2000 hours perform a sensor reset of the controller. 

 

3) Planetary gearbox: 
 

A. Periodic disposal of lubricating fluid (gear oil) and replace them with new gear oil. 

According to operating conditions. 

 

B. Recommended standard oil replacement timing:  

 

• First time: during the 500 hours 

• Service interval: Every 2500 hours 

 

C. Hydraulic motor’s bearing lifetime is determined based on the working conditions.  

Consider an overhaul before its failure. 

For precise lifetime calculations, consult with SAI technical department. 
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9. STORAGE METHOD / INTERVAL 
 

Do not store the radial piston motor full of oil without a breath valve (opening pressure max 5 bar). 

Because the temperature the internal pressure could increase (increase the volume) and damage 

the body. 

 

1) Storage method 
 

(1) If motor must be stored:  

 

A. Store them in the original wooden boxes. 

B. Storage indoors with low humidity and controlled environmental temperatures (ideal 

range +5°/+20° C). 

C. Store wooden boxes on a flat surface and safe from potential shocks. 

 

(2) Motors stored for a short period of time without original wooden boxes:  

   ① SHAFT END DRIVE UNITS 

 

A. Avoid contact or loading shaft at any time. 

B. Locate unit so the shaft is not touching the ground and protected by 

shocks. 

 

 

② COMPLETE WHEEL DRIVE UNITS 

A. Locate unit on a flat surface, keep unit weight on studs protected by nuts screwed. 

 

2) Storage internal – Recommended storage conditions 
 

Recommended storage conditions 

A. Keep all ports plugged. 

B. Maintain case filled with hydraulic fluid. 

C. Paint the outside of the motor 

 

※ Cautionary points:  

For particularly long storage or aggressive environment (example: marine environment), 

consider filling the case with hydraulic oil HV 46 with anticorrosive additives. 

Before using the unit, remove the storage oil and refill the case with hydraulic fluid. 
 

Rigid frame 

Stud 

Rigid frame 
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10. TIGHTENING TORQUE (ACCORDING NORMATIVE DIN267) 
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11. CONTACT 
 

 

  

Headquarter: 

SAI S.p.A.  

Via Olanda 51, 41122, Modena (MO) - ITALY  

Tel   : +39 059420111  

Fax  : +39 059451260 

Email   : saispa@saispa.it 

 

 

Other subsidiaries:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SAI INDIA LTD 
26/C, Doddanekkundi I.A. Phase 1 
Post Mahadevpura, Bangalore 
560048, India 
Tel : +918042605509 
Fax : +918042605506 
marketing@saihydromotor.com 
 

SAI (GB) LTD 
Unit 8, Honywood Road 
Business Park, Basildon SS14 
3HW UK  
Tel : +441268272030 
Fax : +441268272040 
info@saigb.co.uk 
 

SAI HYDRAULICS, INC. 
168 E. Ridge Road Linwood, PA 
19061 USA 
 
Tel : +1610470190 
Fax : +1610470194 
info@saihyd.com 
 

SHANGHAI SAI HYDRAULIC 
MOTORS CO. LTD 
1st Floor, 2nd Building, 
No. 1281, Jinhu Rd., Pudong 
Shanghai P.R.C. 201206 China 
 Tel : +862150315248 
Fax : +862150315246 
saichina@saihydro.com 
 

SAI MOTORS SOUTH AFRICA 
PTY LTD 
Unit 2, No.3 Vonkel Road, 
Saxenburg Industrial Park 2, 
Kuilsrivier, 7580, Cape Town, South 
Africa 
Tel : +27 21 905 0835 
Fax : +27 21 905 7375 
info@saihydraulics.co.za 
 

SAI HYDRAULICS K.K.  
C-2 SAGAMIHARA SIX, 6-11-12 
Sagamihara, Chuo-ku, 
Sagamihara, Kanagawa, 252-
0231, JAPAN 
Tel : +81-(0)42-711-7638 
Fax : +81-(0)42-633-0941 
info@saihydraulics.jp 

http://www.saihydraulics.com/
ja/ 
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