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TESTING AND ADJUSTING 12 STANDARD



STANDARD VALUE TABLE



VALUE TABLE



ENGINE



Item



Machine Model



WB146-5



Engine Model



S4D102LE-2



Measurement Conditions



Unit



Standard Value



Service Limit Value



2457



2407 - 2507



1050



1000 - 1100



---



---



• High idle



Engine speeds



• Low idle



RPM



• Rated speed



Intake air restriction



• At torque converter stall and full throttle • At restriction indicator port



Lubricating oil pressure with SAE • Minimum at low idle 15W-40 oil and coolant temperature in operating • Minimum at high idle range Fuel filter inlet restriction



Blow by pressure



• Maximum restriction at high idle



Coolant temperature



• Maximum coolant operating temperature



Valve clearances with engine cold



• Intake valves



WB146-5



381



Used element



635 0.7



kg/cm² 2.1 New element



101



Used element



203



mm Hg



• Coolant temperature in operating range • Service Tool orifice size 5.613 mm H2O mm • Full load at rated speed



Exhaust back pres- • Maximum at converter stall and full throttle sure



Fan Belt Tension



mm H2O



New element



Max 101.6



mm Hg



76



°C



105



Max 431.8



0.254 mm 0.504



• Exhaust valves • Deflection when pressed with finger force of approx. 10 kg



mm



10



10 - 15
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TESTING AND ADJUSTING



STANDARD VALUE TABLE



12 CHASSIS Applicable Model Cat.



Item



Engine speed



Accelerator pedal



Control valve



Accelerator fuel



Permissible Value



Max.



2457



2407 - 2507



Min.



1050 ±50



1000 - 1100



Max.



2200



2150 - 2250



Min.



1050 ±50



1000 - 1100



Unit



• Engine coolant temperature: Within operation range • Engine oil temperature: Within operation range • Measurement taken on drive shaft pulley with tachometer. • Engine coolant temperature: Within operation range • Engine oil temperature: Within operation range • Measurement taken on drive shaft pulley with tachometer.



rpm



mm



Bucket control laver



Travel of levers and pedals



Standard Value



Measurement Condition



l



a



c



l



a



b



c



-



6 5.5 2



-



-



-



-



b



Bucket arm command only



Bucket arm control lever



Boon backhoe control



Arm backhoe control lever



Bucket backhoe control lever



Boom swing control lever



Outrigger control lever Fuel control lever



20-4



WB146-5



Raise



95



80 - 110



Lower



95



80 - 110



Dump



95



80 - 110



Curl



95



80 - 110



Raise



50



40 - 60



• Engine stopped Lower • Knob lever: at center and at Open 90° from the lever. Neutral J • Value reading at end of workClose ing stroke plus half measured backlash Open • Attachments on ground Neutral J Close • Instrument metric divisions



50



40 - 60



50



40 - 60



50



40 - 60



50



40 - 60



50



40 - 60



Right



50



40 - 60



Left



50



40 - 60



Up



35



25 - 45



Down



35



25 - 45



Min J.Max



40



30 - 50



Neutral J



Neutral J



Neutral J



mm



Neutral J



Neutral J
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TESTING AND ADJUSTING 12



STANDARD VALUE TABLE



Applicable model Unit



Standard value



Permissible value



mm



80



65 - 95



3.5



3.1 - 3.9



3.5



3.1 - 3.9



1.5



1.0 - 2.0



1.5



1.0 - 2.0



1.8



1.3 - 2.3



1.8



1.3 - 2.3



1.3



0.8 - 1.8



1.3



0.8 - 1.8



1.5



1.0 - 2.0



Fuel lever



6.0



5.0 - 7.0



Accelerator pedal



4.0



2.5 - 5.5



−−−



−−−



249



238 - 264



178



173 - 188



Cat. Levers and pedals travel



WB146-5



Item



Measurement condition • Engine stopped



Accelerator pedal



Wheel swing



• Knob lever: at center and at 90o from lever. • Value reading at end of work stroke plus half measured backlash • Attachments on ground



Min J Max Right J Left



rev Left J Right



Main valve pressure



Force for lever, pedal and steering wheel operation



Bucket arm lever Bucket lever Boom lever Arm lever Bucket lever Boom swing lever Outrigger lever



Steering wheel



Control valve



Steering unit



WB146-5



• Engine speed: min. • Oil temperature within operating range • Tool connection at center of knob 80 mm away from handle base. • Value reading at the 10 mm before end of work stroke. • Instrument force gauge



kg



• Ambient temperature 15 - 35oC



• Force measured on steering wheel knob at min. RPM for approx. half a rev under steady motion at a speed of 2.5 per rev. • Engine speed: 2200 rpm • Oil temperature within operating range • Move arm cylinder to end of stroke and measure pressure • Instrument: 0 to 100 kg/cm² pressure gauge mounted on adapter at port P1C • Working mode switch: POWER • Engine speed: 1500 ±50 rpm



−−−



kg/cm²
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TESTING AND ADJUSTING 12



STANDARD VALUE TABLE



Applicable model



Engine speed with load - Converter



Pressures of secondary valves circuits



Cat.



20-6



WB146-5 Standard value



Permissible value



Bucket curled



274



264 - 284



Bucket dump



244



234 - 259



Bucket open close



274



264 - 284



Boom raise



351



323 - 365



274



264 - 284



274



264 - 284



274



264 - 284



234



223 - 249



274



264 - 284



Bucket dump



−−−



−−−



Extenda arm out - in



−−−



−−−



Hammer delivery



193



183 - 213



Steering unit safety



228



228 - 249



2175 ±50



2125 - 2225



2075 ±50



2025 - 2125



600



Min. 600



Item



Boom lower Arm close) Arm out Boom swing Bucket curl



Measurement condition



• Engine speed: 2200 rpm • Oil temperature within operating range • Move arm cylinder to end of stroke and measure pressure • Instrument: 0 to 100 kg/cm² pressure gauge mounted on adapter at port P1C • Working mode switch: POWER



With converter



• • • • •



Engine speed, w/o load: 2400 ±50 rpm Oil temperature within operating range Machine in 3rd gear Work brakes: engaged Work mode switch: POWER



With converter and hydraulic circuit



• • • • • • •



Engine speed, w/o load: 2400 ±50 rpm Oil temperature within operating range Machine in 3rd gear Work brakes: engaged Bucket raised bottom of stroke Steering held at end of stroke Working mode switch: POWER



Hydraulic circuit at Low idle



• • • • • •



Engine speed, w/o load: 1050 ±50 rpm Oil temperature within operating range Machine in Neutral Parking brake: applied Bucket dump bottom of stroke Working mode switch: POWER



Unit



kg/cm²



rpm
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TESTING AND ADJUSTING



STANDARD VALUE TABLE



Applicable model Cat.



Item



Measurement condition • In this position check in feedback of each cylinder and leakage with applied load on tip of bucket teeth. • On level ground. • GP Bucket: load 1800 kg MP Bucket: load 1550 kg • Engine stopped • Oil temperature: 45 - 55 °C • Check measures as soon as engine stops. • Check changes every 5 min and total change in 15 min.



150



300



12



20



35



50



200



350



10



20



Arm cylinder



10



20



Bucket cylinder



8



15



Boom cylinder



Loader



Work equipment



Bucket cylinder



mm



Working equipment



Boom cylinders Backhoe



Hydraulic drift working equipment



Unit



WB146-5 Permissible Standard value value



WB146-5



• In this position check extension of each cylinder and leakage with normal load on bucket. • On level ground. • Bucket: load with standard arm: 340 kg • Bucket load with tele arm: 0 kg Fully extend arm • Engine stopped • Oil temperature: 45 - 55 °C • Check measures as soon as engine stops. • Check changes every 5 min and total change in 15 min.
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TESTING AND ADJUSTING



STANDARD VALUE TABLE



.



Applicable model Cat.



Item



Measurement condition



WB146-5 Unit



Oil temperature: 45 - 55 °C Backhoe balanced on guides bucket in Transport condition. Fully retract arm and bucket cylinder Lift bucket fulcrum pin 1 m off ground and swing boom to bottom of stroke in either direction. • Move machine on a slope of 15° and apply parking brake. • Stop engine and, after 1 minute, check inner cylinder feed back opposite to boom every 5 min for a total of 15 minutes.



Standard value Permissible value



• • • •



Backhoe



Hydraulic drift work equipment



Boom swing



Loader



• Oil temperature: 45 - 55 °C • Backhoe balanced. • Boom and arm cylinders in, bucket cylinder out • Outriggers at maximum extension. • Engine stopped • Check frame lowering for each side every 5 min. for a total of 15 minutes.



Boom Bucket Boom Arm



Backhoe



Cylinder Leakage



15



7



15



2 each



Max. 8



1.6 each



Max. 6



3.3



Max. 13.5



mm



Outriggers



Bucket Boom swing Outriggers Jig arm



20-8



15



• Engine: Max speed • Oil temperature: 45 - 55 °C • Leaking check: on cylinder opposite side to pressure one. • Check 1 cylinder at a time. • For loader bucket and boom and for swing, check the two cylinders separately.



cm³/min



3



Max. 12



2.4



Max. 9.5



3.2



Max. 13



3.3



Max.13.5



1.6



Max 6
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TESTING AND ADJUSTING 12



STANDARD VALUE TABLE Applicable model



Cat.



Item



Measurement condition



Unit



WB146-5 Standard Permissible value value



Engine speed: 2200 rpm Oil temperature: 45 - 55 °C Backhoe balanced Power mode ON



Arm cylinder fully out Bucket cylinder fully in



↕ Bucket cylinder fully out



WB146-5



• Engine speed: 2200 rpm • Oil temperature: 45 - 55 °C • Backhoe balanced • Power mode ON



2.8



2.4 - 3.2



2.7



2.3 - 3.1



2.0



1.7-2.3



2.9



2.5 - 3.4



3.2



2.7 - 3.7



2



1.7 - 2.3



2.5



2.1 - 2.9



Lifting U



Lowering



↕



• • • •



Curl



Backhoe



Arm cylinder fully in



2.0 - 2.6



Dump



Bucket on ground



2.3



Lowering



↕



• Engine speed: 2200 rpm • Oil temperature: 45 - 55 °C • Backhoe balanced • Power mode ON



2.2 - 3.0



Opening



Boom cylinder fully in



2.6



Closing U



Bucket at ground level Bucket • Engine speed: max. • Oil temperature: 45 - 55 °C • Bucket speed button: applied Cylinders fully out



3.1 - 4.1



Dump



↕



3.6



Curl



Work equipment speed



Loader bucket



Cylinders fully out



• Engine speed: max. • Oil temperature: 45 - 55 °C • Bucket speed button: applied



Lifting



Arm bucket



sec.
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TESTING AND ADJUSTING



STANDARD VALUE TABLE



Standard value



Permissible value



Right U



3.2



2.7 - 3.7



3.2



2.7 - 3.7



0



Max. 2



0



Max 2



• Engine speed: min. • Oil temperature: 45 - 55 °C • Place boom at 45°, open completely with bucket curled. Extend arm cylinder and check time passing between arm stop at dead center and restart movement.



0



Max 2



• Engine speed: min. • Oil temperature: 45 - 55 °C • Place arm in horizontal position. Tilt back bucket cylinder and then extend it. Check time passing between bucket stop at dead center and then restart movement



0



Max.2



• Engine speed: min. • Oil temperature: 45 - 55 °C • Boom arm and bucket retracted and centered on machine • Check time necessary for outriggers to raise machine from when they lean on level ground. • Check each outrigger at a time.



0



Max. 2



Item



Boom swing to tight end of travel Backhoe



Work equipment speed



Cat.



↕



WB146-5



Left U



Applicable model Measurement condition



• • • •



Engine speed: 2200 rpm Oil temperature: 45 - 55 °C Arm vertical Power mode ON



Boom swing to left end of travel



Unit



• Engine speed: min. • Oil temperature: 45 - 55 °C • Check item necessary to lift bucket from level ground Arm bucket



• Engine speed: min. • Oil temperature: 45 - 55 °C • With attachments fully extended, lower boom and check necessary time from beginning of lift until bucket is on level ground



Time lag



Work equipment



Boom



Arm



Bucket



Outriggers



20-10



sec
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TESTING AND ADJUSTING 12 SPECIAL



SPECIAL TOOLS



TOOLS



Measurement Point



Symbol



Code



Name



Qty



Note



Engine speed



A



Available Locally Multi scale tachometer



1



20 to 4000 rpm



Valve clearance



B



Available Locally Feeler gauge



1



–



Oil and coolant temp



D



1 Available Locally Digital thermometer



1



-50 to 1200°C



1 Available Locally Pressure gauge



2



Full scale 61 kg/cm²



2 Available Locally Pressure gauge



1



Full scale 255 kg/cm²



3 Available Locally Pressure gauge



1



Full scale 408 kg/cm²



4 Available Locally Pressure gauge



1



Full scale 612 kg/cm²



Servo control kit



1



0 to1020 kg/cm²



Flow meter



1



Delivery 0 to 300 l/min.



Pipe fitting kit



1



–



Tank cap



1



Pump air bleeding



1



Full scale 20 kg



1 Available Locally Maintenance station



1



For coolant R134a



2 Available Locally Thermometer hygrometer



1



Sampling every 15 sec



3 Available Locally Leak detector



1



For coolant R134a



E Hydraulic pressure



5 6 F



1



ATR800200



2



Air bleeding



G



ATR201490



Hand brake



L



Available Locally Spring dynamometer



Air Conditioning unit



WB146-5



M
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TESTING AND ADJUSTING 12 ENGINE



ENGINE SPEED



SPEED



WARNING! When checking the engine speed be careful. Do not touch high temperature parts or get caught in rotating parts.



★ Check the engine speed with a tachometer A under the following conditions: ●



Engine coolant temperature.........................................68 to 80 °C



●



Hydraulic oil temperature............................................45 to 55 °C



ENGINE WITHOUT LOAD 1.



Start the engine and check: Low idle speed without load, accelerator pedal released. High idle speed without load, accelerator pedal at the travel end. ●



Low idle speed....................................................... 1050 ± 50 rpm



●



High idle speed ...................................................... 2400 ± 50 rpm



★ If the idle speeds are not within limits, without a load on the engine, check the accelerator pedal stop and wiring insulation before going on with other operations. MACHINE IN POWER MODE AT MIN 1.



With the transmission in neutral, idle the engine.



2.



Dump the loader bucket and hold the movement; let the engine stabilize and then read the engine speed. ●



Normal speed....................................................................600 rpm



●



Minimum speed ................................................................600 rpm



WITH CONVERTER STALLED 1.



Increase speed to high idle and brake with the foot brakes.



2.



Hold the brakes while simultaneously engaging 3rd gear; let the engine stabilize, and read the rpm value.



3.



●



Minimum speed ..............................................................2125 rpm



●



Maximum speed .............................................................2225 rpm



Hold the machine stalled as long as necessary, in any case for not more than 30 sec., and carry out the tests at least 15 sec one from the other.



CONVERTER STALLED AND HYDRAULIC PUMP UNDER LOAD 1.



Increase speed to high idle and brake with the working brakes.



2.



While holding the brakes: a.



Engage 3rd FORWARD



b.



Raise the loader and hold in this position;



c.



Steer the wheels fully;
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WB146-5



TESTING AND ADJUSTING



ENGINE SPEED



12 3. In the above conditions, let the engine stabilize, then read the engine rpm.



4.



●



Minimum speed ..............................................................2025 rpm



●



Maximum speed .............................................................2125 rpm



Hold the machine stalled as little as necessary, in any case for not more than 30 sec., and carry out the tests at least 15 sec one from the other.



ANALYSIS 1.



If readings are not within the required interval, check the ENGINE SHOP MANUAL.



2.



If the engine has no conditions, adjust the pump's power absorption, PC valve.



WB146-5
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TESTING AND ADJUSTING 12 BLEED



BLEED AIR FROM CIRCUITS



AIR FROM CIRCUITS



BLEED AIR FROM CYLINDERS ★ When the hydraulic cylinders or associated tubes have been removed, it is necessary to bleed air before using the machine again. Perform bleeding on one cylinder at a time.



1.



Start the engine and run at high idle for about 5 min. to heat the oil.



2.



Reduce speed to low idle and extend and retract the 1st cylinder to be bled several times. ★ Extend and retract pistons until about 100 mm from their end of stroke.



3.



Stop the engine, check and top off the oil in the tank.



4.



Bring again the engine at high idle and repeat Step 2; return the engine to low idle speed and make a complete travel of the cylinder until the pump reaches its maximum pressure.



5.



Repeat Steps 2 and 3 for all cylinders, frequently checking the oil level in the tank.



BLEED AIR FROM BRAKING CIRCUIT ★ This operation is to be carried out every time maintenance is made on the braking circuit to remove or replace a component, or when air entered into the circuit. Machine must be stopped with attachments on level ground.



1.



Make sure that oil in the brake system tank b is at maximum level. Remove safety plugs on the bleed screws c. Attach a vinyl hose d to catch oil.



2.



Push the brake pedal to the bottom and, while keeping it pushed, loosen the bleed screw c of the braking unit that is being bled until the pedal reaches the end of its stroke. Keeping the pedal at the end of its stroke, tighten the bleed screw.



3.



Release the brake pedal, wait for few seconds and repeat above operations 2 or 3 times until, oil flows out the bleeding screw without air bubbles.



4.



Repeat the same steps for the opposite braking unit. ★ Frequently check the oil level in the tank and refill every time the level approaches minimum.



5.



After bleeding air, apply on screws c safety plugs e.



RELEASING RESIDUAL PRESSURE 1.



Put work attachments on level ground, stop the engine.



2.



Move all control levers in all directions to fully release cylinder and PPC circuit residual pressure.
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TESTING AND ADJUSTING 12 ACCELERATOR



ACCELERATOR PEDAL AND LEVER



PEDAL AND LEVER



★ Measurement conditions: ●



Machine ......................... Shut down with safety features engaged



●



Engine................................ Stopped and at operating temperature



●



Idle speeds ................................................. Within standard value.



★ In order to check high speed engine idle, push the accelerator pedal B manually.



ACCELERATOR PEDAL TRAVEL 1.



Make sure that the accelerator pedal b is fully raised and the accelerator lever c is at minimum stroke.



2.



Push the accelerator pedal until the accelerator lever f contacts the injection pump high idle adjusting screw.



3.



Adjust the end travel stopper g of the accelerator pedal b in this position and lock it with the nut h.



4.



Release the accelerator pedal b.



WB146-5
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TESTING AND ADJUSTING 12 ACCELERATOR



LEVER TRAVEL



1.



Remove the front mat.



2.



Remove the metal sheet b closing the bottom of the cab and the upright guard c.



3.



Check that the hand accelerator d is at end of travel at MIN.



4.



Loosen and unscrew the locking nut e.



5.



Start the engine and move the hand accelerator d to MAX.



6.



Tighten the nut f to the required speed for hand accelerator. ●



ACCELERATOR PEDAL AND LEVER



Engine idle speed............................................................2200 rpm



7.



Return to engine low idle speed and retain the position of the nut f with the locking nut e.



8.



Check the MAX speed once more by pushing the hand accelerator to the end of travel.
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TESTING AND ADJUSTING 12 BRAKE



BRAKE SYSTEM



SYSTEM



★ Working condition: ●



Set the machine on level surface with attachments on ground level



●



Apply the parking brake and remove the ignition key



●



Pedal connection pin a inserted.



CONTROL 1.



Remove the floor mat.



2.



Check the height A between the floor and pedal b lower edge.



3.



Depress the pedals by hand and check height B to determine slack G. ★ Standard clearance .......................................................3 - 8 mm



ADJUSTMENT 1.



Remove the front cover c.



WB146-5
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TESTING AND ADJUSTING



BRAKE SYSTEM



12 2. Loosen the nuts d and adjust the slack using the stoppers e. 3.



When adjustment is complete, secure the stoppers e. ★ When the stoppers are secured, double check to ensure that slack G is within the range and that the pedals touch the stoppers simultaneously.



CHECKS ★ Working condition: ●



Engine stopped



●



Place the vehicle on firm level ground with the equipment raised and the safety devices activated.



●



Independent brake pedals and oil pan at maximum level.



★ The brake system checking procedure consists of two steps: ●



Checking the brake pumps and checking the braking groups for leaks.



LEAKAGE CHECKS 1.



Disconnect the hose B from the tubes c connecting to the axle braking groups. Plug the tube. ●



Plug all open tubes and hoses to prevent contamination.



2.



Connect a pressure gauge E2 to the hose B.



3.



Apply the brake pedals until a pressure of 122.2 kg/cm² is reached. ★ Do not exceed the max permitted pressure .........152.8 ±5 kg/cm²



4.



Hold the pressure on the pedal for at least 2 minutes and verify that the pressure and pedal position remain unchanged. ★ If the position of the pedal needs to be changed in order to hold the pressure, then the loss of pressure is to be blamed on leaks inside either pump. To confirm whether this is the case, check the oil. If a leak condition exists, the oil will be stirred.
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TESTING AND ADJUSTING



BRAKE SYSTEM



12 INDIVIDUAL PUMP CHECK 1.



Remove the front lining d.



2.



Disconnect the pressure equalizer hose f from the brake circuit pump e that is being inspected.



3.



Seal the hole of the equalizer plug A.



4.



Remove the clamp g.



5.



Disconnect the delivery hoses h from the pump that is being tested.



6.



Apply the brake pedal corresponding to the pump and pressurize the circuit to 122.2 kg/cm².



Connect a pressure gauge E2 to the pump during the inspection.



★ Do not exceed the max permitted pressure .........152.8 ±5 kg/cm²
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TESTING AND ADJUSTING



BRAKE SYSTEM



12 7. Hold the pressure on the pedal for at least 2 minutes and verify that pressure and pedal position remain unchanged. ★ If the position of the pedal needs to be changed in order to hold the pressure, then the loss of pressure is to be blamed on leaks inside the pump, and in this case the pump needs to be changed. To confirm whether this is the case, check the oil. If a leak condition exists, the oil will be stirred. 8.



Repeat for the other pump.



BRAKE GROUP LEAKAGE 1.



Disconnect the delivery hose b from the braking group that is being inspected.



2.



Connect a suitable tool between the delivery hose b and the braking group. ★ Check to ensure that the pressure tap i is installed between the braking group and the cut out valve j.



3.



4.



Connect a pressure gauge E2 to the tool pressure tap and open the cut out valve j. Operate the brake pump and pressurize the circuit to 152.8 ±56 kg/ cm² max.



5.



Hold the pressure while simultaneously closing the valve j to keep the braking circuit that is being inspected under pressure.



6.



Release the brake pedal and monitor the pressure gauge E2 for two minutes. ★ If the pressure reading changes in the negative, then there is a brake piston seal failure. WARNING! Further evidence of leak is an increase in the level of oil in the axle, and the fact that the oil is stirred as a result. Replace all sealing rings in the various axle sections and completely change the lubricant.



7.



Repeat the test for the other brake group using the same procedure as above.



8.



Restore the brake circuit to operating condition. WARNING! When checks and repair are complete, bleed the air from the braking groups
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TESTING AND ADJUSTING 12 PARKING



PARKING BRAKE ADJUSTMENT



BRAKE ADJUSTMENT



★ Test conditions: ●



Tire pressure ......................................Within the prescribed range



●



Machine in operating conditions ...W/O load and on level ground



●



Working brake pedals ........................... Connected by a cotter pin



1.



Remove the screws b and parking brake housing c.



2.



Engage the parking brake.



3.



Press and hold the microswitch d while engaging 2nd gear and selecting a direction of movement.



4.



Accelerate engine gradually up to 1530 ±50 rpm. WARNING! If machine moves, release the microswitch to return to N, Neutral.



5.



Rotate the end of the lever e by 2 or 3 turns counterclockwise. ★ Direction of rotation is from the operator’s point of view when sitting in the driver’s seat.



6.



Apply the parking brake and repeat the test. ★ If a normal braking condition is not achieved after 2 attempts to adjust the lever, check control cable for slackness and brake disc for wear and replace components as necessary.



WB146-5
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TESTING AND ADJUSTING 12 HYDRAULIC



HYDRAULIC CIRCUIT



CIRCUIT



INTRODUCTION



b Engine c Transmission



D Hydraulic Pump E Steering Unit



f LS Safety Valve g Main Control Valve



INTRODUCTION 1.



The machine is equipped with a single control valve with hydraulically controlled spools. The control valve is protected against over pressure by a main relief valve, referred to as the LS safety valve, with an adjustable pressure setting.



2.



The full pump delivery supplies the control valve.



3.



Pump delivery is shut by the priority valve, inside the control valve, when the steering unit is used for a steering manoeuvre.
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WB146-5



TESTING AND ADJUSTING



HYDRAULIC CIRCUIT



12 MAIN CONTROL VALVE Cylinder and Movement



Port



kg/cm²



Hammer



B0



191.02



Open



A1



275.13



Close



B1



275.13



Right



A2



234.37



Left



B2



234.37



Dump



A3



244.56



Curl



B3



275.13



Lower



A4



275.13



Raise



A4



346.02



Dump



A5



---



Curl



B5



275.13



Close



A6



275.13



Open



B6



275.13



Out



A7



---



In



B7



---



Raise



A8



---



Lower



B8



---



Down



A9



---



Up



B9



---



Down



A10



---



Up



B10



---



Backhoe Arm



Backhoe Swing



Loader Bucket



Backhoe Boom



Backhoe Bucket



MP Bucket



Telescopic Arm



Loader Arm



Right Outrigger



Left Outrigger



WB146-5



20-25



TESTING AND ADJUSTING 12 RELIEF



RELIEF VALVES



VALVES



TESTING UNLOADING VALVE 1.



Connect a pressure gauge E1 to the tap P1C on the pump. Start the engine and run at low idle with all levers in neutral position.



2.



In this condition, check the pressure in the hydraulic circuit. ★ Normal pressure ..............................................41.8 ±4.1 kg/cm² ★ The unloading valve cannot be reset; replace if necessary.



MAIN RELIEF VALVE ★ Test conditions:



1.



●



Engine.................................................. At Operating Temperature



●



Hydraulic oil................................................................. 45 - 55 °C



●



Working brakes................................................................. Applied



Connect a pressure gauge E3 to the tap P1C of the pump. Start the engine, move the hand accelerator lever to full throttle and check setting pressure for main relief valve by forcing the loader arm raise movement the full travel span. ●



Nominal pressure.............................................239.4 - 270 kg/cm²



★ If the main relief valve pressure does not correspond to the nominal pressure value, it must be reset.



SECONDARY VALVES Boom Swing, Loader Bucket Dump and Hammer ★ Test conditions: ●



Engine.................................................. At Operating Temperature



●



Hydraulic oil................................................................. 45 - 55 °C



●



Working brakes................................................................. Applied



★ The pressure readings are to be operated from the same check point. 1.



Connect a pressure gauge E3 to the tap P1C of the pump. Start the engine and bring the hand accelerator lever up to 2200 rpm.
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12 2. Check pressure for each movement, with the control lever at the end of its travel and at stabilized pressure. ★ Move piston to the end of stroke to check the pressure. Cylinder and movement



Setting kg/cm²



Hammer Boom swing Loader



183.4 – 213.9 Right



229.2 – 254.7



Left



229.2 – 254.7



Dump



239.4 – 264.9



Backhoe Boom Raise ★ Test conditions: ●



Engine.................................................. At Operating Temperature



●



Hydraulic oil................................................................. 45 - 55 °C



●



Working brakes................................................................. Applied



1.



Set the machine with the arm in the vertical position and the bucket on level ground.



2.



Stop the engine and release the residual hydraulic pressures



3.



Disconnect the hose b and connect a tee c with an adapter. Connect a pressure gauge E3 to the adapter.



4.



Start the engine, connect a 1500 kg weight to the bucket, and fully lower the outriggers.
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12 5. Slowly extend the arm and boom and take the pressure when the boom lowers. ★ Normal pressure ...........................................326 - 366.7 kg/cm²



Arm In, Loader Bucket, Backhoe Bucket, Boom Raise, And MP Bucket ★ Test conditions: ●



Engine.................................................. At Operating Temperature



●



Hydraulic oil................................................................. 45 - 55 °C



●



Working brakes................................................................. Applied



★ The pressure readings are to be operated from the same check point. 1.



Connect a pressure gauge E3 to pressure tap P1C of the pump.



2.



Start the engine and bring the hand accelerator lever up to 2200 rpm.



3.



Set the main relief valve b to a value 30.5 kg/cm² higher than the maximum pressure to be tested.



4.



Check pressure for each movement, with the control lever at the end of its travel and at stabilized pressure. ★ Move piston to the end of stroke to check the pressure of the working equipment.



Cylinder and movement



Arm



Setting kg/cm²



Close



264.9 – 285.3



Loader bucket



Curl



264.9 – 285.3



Boom



Left



264.9 – 285.3



Dump



264.9 – 285.3



Close



264.9 – 285.3



Open



264.9 – 285.3



Loader



★ If one movement fails to reach the setting pressure, then the malfunction is in the tested element. ★ If all movements fail to reach the setting pressure, then you need to pressure set or replace the secondary valve.
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RELIEF VALVES



MAIN RELIEF VALVE 1.



Loosen lock nut B.



2.



Adjust the pressure using the screw C. ★ To increase pressure..........................................Turn Clockwise ★ To decrease pressure .............................Turn Counterclockwise



3.



Lock the nut B. Lock nut ............................................................29.4 - 39.2 N•m ★ When adjustment is complete, check the setting of the main relief valve using the procedures used for measurements.



CIRCUIT RELIEF VALVES ARM IN, LOADER CURL, BACKHOE BUCKET CURL, BOOM RAISE, AND MP BUCKET 1.



Loosen the lock nut B. A Circuit Relief Valve.......................................... Hammer Circuit B Circuit Relief Valve...................................................Swing Left C Circuit Relief Valve.............................................. Loader Dump D Circuit Relief Valve................................................ Swing Right E Circuit Relief Valve...........................................................Boom



2.



Adjust the pressure using the nut C. ★ To increase pressure..........................................Turn Clockwise ★ To decrease pressure .............................Turn Counterclockwise



3.



Tighten the lock nut B while holding the adjusting nut c. Lock nut B ..............................................................39 - 49 N•m
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12 SWING, LOADER DUMP, HAMMER, AND BOOM RAISE 1.



Loosen the lock nut B.



2.



Adjust the pressure using the nut C. ★ To increase pressure..........................................Turn Clockwise ★ To decrease pressure .............................Turn Counterclockwise



3.



Tighten the lock nut B while holding the adjusting nut c. Lock nut B ..............................................................39 - 49 N•m
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DIFFERENTIAL PRESSURE



CONTROL ★ Test conditions: ★ Engine ..............................Stopped but at working temperature. ★ Hydraulic oil ............................................................ 45 - 55 °C. ★ Machine: front equipment on the ground, parking brake applied and boom and arm fully extended. ★ Working mode.............................................................. POWER 1.



Disconnect the hose b from the LS line, Install a tee with a pressure tap c and reconnect the hose b.



2.



Connect a differential pressure gauge E4 to adaptor c and to tap P1C on the pump.



3.



Start the engine and run it at low idle, 1050 ±50 rpm, and, without any lever movement, in neutral position, read the U pressure. ★ Normal value......................................................41.7 ±4 kg/cm² ★ If UPLS pressure is not within the permissible range, replace the control valve unloading valve.



4.



Simultaneously perform a boom raise and a backhoe bucket curl movement to end of travel and then read the U pressure. ★ Normal value......................................................28 ±1.5 kg/cm² ★ If the UPLS value is not within the permissible range, set the unloading valve.



ADJUSTMENT ★ If the UPLS value is not within the specified range, adjust the LS valve as follows:



1.



Loosen the retaining nut b and turn the adjustment screw c. ★ To increase pressure..........................................Turn Clockwise ★ To decrease pressure .............................Turn Counterclockwise ★ Each turn of the adjustment screw c will change the pressure by approx. 13.2 kg/cm².



2.



Lock the nut b. Lock nut B ..............................................................39 - 49 N•m



3.



When adjustment is complete, check the setting of the LS valve using the procedures used for checking.
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SUPPLY PRESSURE



CHECK ★ Test conditions: ★ Engine ...............................................At operating temperature. ★ Hydraulic oil temperature ......................................... 45 - 55 °C 1.



Connect a pressure gauge E1 to the pressure tap b of the solenoid valve group c.



2.



Start the engine and run the engine at low idle with all levers in neutral position.



3.



Check the pressure. ★ Normal pressure ....................................................38 ±3 kg/cm²



ADJUSTMENT ★ If the pressure value is not within the tolerance range, adjust the valve b as follows:



1.



Loosen the retaining nut c and turn the adjustment screw d. ★ To increase pressure..........................................Turn Clockwise ★ To decrease pressure .............................Turn Counterclockwise ★ Each turn of the adjustment screw d will change the pressure by approx. kg/cm².



2.



Lock the nut c. Lock nut c .............................................................22 ±2.5 N•m
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VALVE



ADJUSTMENT ★ If pump delivery and LS differential pressure are within permissible values, but you notice that the engine rpm drops as a result of a change in the load, or that working equipment is very slow, it is time to adjust the PC valve b.



1.



Loosen the nut c and turn the adjustment screw d. ★ To decrease the pump's torque absorption, turn the adjustment screw d counterclockwise ★ To increase the pump's torque absorption (i.e. to increase the speed of working equipment) turn the adjustment screw d clockwise. ★ Turn the adjustment screw by not more than 180° in relation to the 0° line, in both directions ★ Adjustment screw position on first installation shown



2.



Lock the nut c. Lock nut c ........................................................27.4 - 34.4 N•m
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CONTROL SYSTEM



★ Test conditions: ●



Engine........................................................ Operating temperature



●



Hydraulic oil................................................................. 45 - 55 °C



CONTROL 1.



Connect a pressure gauge E3 to the tap P1C on the main control valve.



2.



Start the engine and bring it to idle speed 1500 ±50 rpm and carry out a total steering.



3.



Force the steering wheel at the end of stroke, check pressure. ★ Normal pressure ........................................178.3 - 188.5 kg/cm²



4.



Check the other steering direction.



SETTING ★ If pressure is not within permissible value, set the upper valve b of the steering unit c.



1.



Remove the plug d. Insert a wrench and loosen the screw e. ★ To increase pressure..........................................Turn Clockwise ★ To decrease pressure .............................Turn Counterclockwise



2.



Stop the engine and replace the plug d; ensure that the seal f is in its proper position. Plug c .....................................................................40 - 60 N•m
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CYLINDER



★ Test conditions: ●



Engine....................................................At operating temperature



●



Hydraulic oil................................................................. 45 - 55 °C



●



Working brakes................................................................ Engaged



●



Maximum steering pressure .................Within permissible limits.



1.



Start the engine and full steer the wheels in either direction, then stop the engine.



2.



Disconnect the supply hose c from the cylinder b on the side where the rod is fully out d; plug the hose tightly.



3.



Connect a provisional hose to the cylinder b to collect any leaking fluid.



4.



Start the engine and operate the engine at high idle speed.



5.



Force the steering wheel to the end of its travel and retain the position for 30 seconds; measure any leak during the following minute.



6.



Release the steering wheel, run the engine at low idle, and then stop the engine.



7.



Check if leakage is normal. ★ Test cylinder on one side only, as there is only one gasket separating the two chambers.



8.



Restore the hydraulic connection, steer the wheel several times in both directions to remove any air from the circuit.
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TRAIN GROUP



The power train group can be used to perform pressure tests on the internal hydraulic circuit. These are useful for identifying malfunctions. Specifically, the tests involve: Converter Oil Pressure Clutch Engagement Pressure Supply Pressure ★ Test condition: ●



Engine............................................................................... Stopped



●



Brake pedals ......................................... Connected by a cotter pin



●



Machine: on solid and level ground with the equipment raised and safety devices engaged.



●



Lower cab closeout........................................................Removed.



CONVERTER OIL PRESSURE 1.



Remove the plug P22 and connect the pressure gauge E6.



2.



Start the engine and heat the engine and all the fluids up to working temperature. In particular make sure that the power train oil reaches a temperature of 80 ±5 °C.



3.



With the engine at MIN, check the pressure on the pressure gauge E6. ★ Idle pressure ............................................................3.05 kg/cm²



4.



Gradually increase engine speed to 2200 rpm; take a new reading on pressure gauge E6. ★ Normal pressure ............................................3.05 - 9.17 kg/cm²



5.



Bring the engine back to MIN and compare the pressure with the normal value. ★ Min pressure ...........................................................3.05 kg/cm² ★ If the pressure value drops to below the permissible lower limit, the power train pump needs an replacement. Plug ................................................................................ 30 N•m



CLUTCH ENGAGEMENT PRESSURE 1.



Remove the plug P19 and connect the pressure gauge E6.



2.



Start the engine and heat the engine and all the fluids up to working temperature. In particular make sure that the power train oil reaches a temperature of 80 ±5 °C.



3.



Bring the engine up to low idle and check the pressure on the pressure gauge E6. ★ Normal pressure ...............................................Max. 0.3 kg/cm²
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12 4. With the working brakes applied, select reverse gear and gradually increase rev speed up to MAX, then take a new reading from the pressure gauge E6. ★ Normal pressure ............................................13.7 - 16.8 kg/cm² 5.



Bring the engine back to MIN and the transmission in neutral position; compare the pressure with the normal value. ★ Normal pressure ...............................................Max. 0.3 kg/cm²



6.



Remove the pressure adapter and replace the plug P19. Plug ................................................................................ 30 N•m



7.



Repeat the same test for the FORWARD gear, reading the pressure from the orifice protected by the plug P18. ●



If the pressures are different for the two travel directions, there is a loss of pressure on the clutch piston with lower pressure.



SUPPLY PRESSURE 1.



Remove the plug P21 and connect the pressure gauge E6.



2.



Start the engine and heat the engine and all the fluids up to working temperature. In particular make sure that the power train oil reaches a temperature of 80 ±5 °C.



3.



Bring the engine up to low idle and check the pressure on the pressure gauge. ★ Normal pressure ............................................14.2 - 17.3 kg/cm²



4.



Gradually increase engine speed to 2200 rpm; take a new reading on pressure gauge. ★ Min. pressure ..........................................................14.2 kg/cm² ★ If reading drops below minimum, the transmission pump needs replacing. Plug ................................................................................ 30 N•m
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CLUTCH FUNCTION



★ Test conditions: ●



Engine: stopped.



●



Brake pedals: connected by a cotter pin.



●



Machine: on solid and level ground with the equipment raised and safety devices engaged.



★ This test must be performed after having checked the pressures of the power train group.



MACHINE PREPARATION 1.



Prepare a tachometer to measure the engine rpm. WARNING! Make sure that the brake pedals are fastened together by the cotter pin b. During the following tests, during the engine acceleration phase with the gear engaged, the condition of the brake disks can also be checked If, while force is being exerted on the brake pedals, the machine starts to travel, even slowly: ●



Release the accelerator immediately and stop the engine.



●



Check the wear on the brake disks and change them before completing the tests.



CONTROL 1.



Start the engine and heat the engine and all the fluids up to working temperature. In particular make sure that the power train oil reaches a temperature of 80 ±5 °C.



2.



With the engine in idling condition, accelerate to MAX. and check that in this condition the revs remain within permissible limits.



3.



Brake hard and bring the engine up to MAX.



4.



Engage the 3rd gear while braking and accelerating as above; confirm that engine speed decreases to the permissible range



5.



Repeat this test in REVERSE gear. ★ If the revs are high than the permissible limits, the clutches are worn, and must be replaced.
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DRIFT



★ If working attachments have a hydraulic drift, it is necessary to check if reason is due to cylinders gaskets or to control valve.



★ All testing conditions: ●



Engine....................................................At operating temperature



●



Hydraulic oil................................................................. 45 - 55 °C



●



Removal and install tubes only after residual pressure’s removed.



LOADER BOOM CIRCUIT 1.



Put the machine with the bucket edge on blocks A of about 10 cm and in vertical position in relation to the ground.



2.



Stop the engine and release the residual hydraulic pressures.



3.



Disconnect the tubes b and c from the lift cylinders d and plug them.



4.



Plug the cylinders, base side, and apply a temporary tube, rod side, to catch any possible oil leakage.



5.



Start the engine and curl the bucket until the teeth are in the tilt position by 10°.



6.



Stop the engine and check bucket link position for movement 5 minutes. ●



If the bucket link has no lowering movement, drift is due to the control valve.



To test the individual cylinders, proceed as follows: 7.



Move the bucket to let the edge lean on the ground in vertical position.



8.



Remove from one of the cylinders the plug fitted on the cylinder bottom side in Step 4.



9.



Start the engine and retract the bucket to bring the teeth in a tilt position of about 10° upwards.



10. Stop the engine and check the loader position for 5 minutes. ●



If the bucket link lowers, drift is due to seal leakage of the plugged cylinder.



11. Repeat Steps 8 to 10 to check the other cylinder.
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12 BUCKET CIRCUIT 1.



Put the machine with the loader on level ground and bucket edge tilted 10°. Put a 1500 kg weight in the bucket.



2.



Disconnect the tubes b and c from both bucket cylinders d and plug them to prevent contamination.



3.



Plug the bucket cylinder, head side, and install a temporary tube on the rod side to catch oil leakage.



4.



Start the engine and raise the loader until the bucket hinge pin is aligned with boom hinge pin.



5.



Stop the engine and check the position of the bucket edge for 5 minutes. ●



If the bucket has no movement, drift is due to the control valve.



To test the individual cylinders, proceed as follows: 6.



Lower the loader to the ground.



7.



Remove from one of the cylinders the plug fitted on the cylinder head side in Step 3.



8.



Start the engine and raise the loader as indicated in Step 4.



9.



Stop the engine and check the position of the bucket edge for 5 minutes. ●



If the bucket edge turns, the drift is due to seal leakage of the plugged cylinder.



10. Repeat operation from Steps 6 to 9 to check the other cylinder.



BACKHOE ★ Test condition: ★ Backhoe aligned ★ Lifted outriggers
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12 BOOM CIRCUIT 1.



Set the machine with the boom in vertical position and with the bucket on level ground leaned on the side.



2.



Stop the engine and release the residual hydraulic pressures.



3.



Disconnect the hoses b and c that feed cylinder d.



4.



Plug the two hoses to avoid impurity inlet.



5.



Plug the cylinder head side.



6.



Apply a temporary tube to tube e base side to catch oil leakage.



7.



Start the engine and extend the arm.



8.



Stop the engine and check the boom position for 5 minutes. ●



If boom has a lowering movement, drift is due to cylinder gaskets.



●



If boom has no lowering movement, drift is due to control valve.



ARM CIRCUIT 1.



Set the machine with the arm fully extended and with the bucket teeth on ground.



2.



Stop the engine and release the residual hydraulic pressures.
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12 3. Disconnect the tubes b and c the tubes from the arm cylinder d and plug them to avoid impurity inlet. ★ If a safety valve is fitted, remove it. 4.



Plug the arm cylinder hole on the head side and fit a temporary tube on the base side to catch oil leakage.



5.



Start the engine and raise the boom.



6.



Stop the engine and check the arm position for 5 minutes. ●



If the arm has a lowering movement, drift is due to the cylinder seals.



●



If the arm has no movement, drift is due to the control valve.



BUCKET CIRCUIT 1.



Set the machine with the arm vertical and the bucket at level ground on the side. Put a 450 kg weight in the bucket or fill it with dirt.



2.



Stop the engine and release the residual hydraulic pressures.



3.



Disconnect the bucket cylinder d hoses b and c and plug them to avoid impurity inlet.



4.



Plug the bucket cylinder port on the base side and fit a temporary tube on the rod side to catch oil leakage.
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12 5. Start the engine and raise the boom. 6.



Stop the engine and check the bucket position for 5 minutes. ●



If the bucket has an movement, drift is due to the cylinder seals.



●



If the bucket has no movement, drift is due to the control valve.



OUTRIGGERS CIRCUT - W/O LOCK VALVESI 1.



Set the machine with the arm in vertical position and with the bucket on level ground leaned to the side.



2.



Put 20 cm blocks under the outriggers.



3.



Without forcing them, lower the outriggers onto the blocks.



4.



Stop the engine and release the residual hydraulic pressures.



5.



Disconnect from the cylinders b, the tubes c and d after the lock valve e.



6.



Plug the cylinders base head tube c. Add a temporary tubes to the rod side d tube to catch oil leakage.



7.



Start the engine, use the boom to raise the machine, and remove the blocks supporting the outriggers.



8.



Lower the machine and stop the engine.



9.



Check the outriggers position for 5 minutes. ●



If one or both outriggers lower, drift is due to one or both cylinders.



●



If there is no lowering, drift is due to control valve.
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