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01 General 
 
 

 
 

Date: December 12, 2017 ALL TYPES Service Manual 
Page 1/1 1.500.01 Tightening torques for pistons or piston nuts  

1.500.01 Tightening torques for pistons or piston nuts 
 
 
 
 Piston nut 
 

 Plungers 
 
 INSTALLED  
 WITH ADHESIVE 
 
 
 
 
 
 Piston rod 
 
 
 
 Loctite 270 
 
 
 
 
 

Piston nut/piston thread Tightening torque Nm Type of mounting 
   

M 18x2 200 Piston nut 
M 22x2 410 Piston nut 
M 24x2 450 Piston nut 
M 27x2 810 Piston nut 
M 27x2 530 Plungers 
M 30x2 1050 Piston nut 
M 33x2 1100 Piston nut 

M 35x1.5 730 Plungers 
M 36x2 1075 Plungers 
M 36x3 1550 Piston nut 
M 39x3 1700 Piston nut 

M 40x1.5 730 Plungers 
M 42x2 1400 Plungers 
M 42x3 1750 Piston nut 
M 48x3 2050 Piston nut 
M 50x2 1300 Plungers 
M 56x2 1600 Plungers 
M 60x2 1800 Plungers 
M 64x2 2000 Plungers 
M 70x3 2700 Plungers 
M 80x2 2900 Plungers 
M 90x2 3200 Plungers 
M 100x3 3500 Plungers 
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12 Diagnosis / tools  
 

 

 
 

Service Manual 1063 ► XXXX Date: December 10, 2018 
 12.22.02 BDE-Software Description Page 6/12 
 

1 2 3

1 2

3

 
3.1  Trouble-shooting 

 
The following Tabs (Operation data, ZMDL (=additional module only in performance loaders) and 
Dashboard) show the current inputs and outputs of the components. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attention! Ensure that nobody is in 
the danger zone of the machine 
when sending operation data with 
the engine running! 

 
In order to start the communication between computer and machine tick “Operation data sending  
active”. 
 
Each page shows the current inputs and outputs of the various components.  
 
You can check the current signals with the engine running or only the ignition on.  
 
In the field “Digital inputs”, the signal changes can be observed by means of the green or  
red “Buttons” after operating a switch. 
 
If an output is active by this operation, this is shown in the field “Digital outputs”  
by changing the font color of black to red.. The output voltage (Volt) is not shown. 
 
The field “Miscellaneous” shows current values such as engine temp., fuel level, etc..  
 
Furthermore it is possible to activate the switching outputs from the computer. 
(See next page). 

  

                  GEFAHR 

 

Danger to life! 
Personal injury or death 
can occur while machine 
is moving.  
Ensure that there is 
nobody around machine 
while operating functions. 
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02 Technical data 
 
 

 
 

Date: November 30; 2018 1063 ► XXXX Service Manual 
Page 1/8 02.22.31 Technical data  

02.22.31 Technical data 
 
ENGINE Tier 4   
   
Engine type Unit Description 
   

Manufacturer:  Deutz 

Type:  D 2011 L04 

Operation  4-stroke diesel engine 

Displacement  Suction engine 

Cooling type  Extern oil cooling 

Number of cylinders  4 

Cylinder arrangement  In line 

Bore / stroke Mm 96 / 125 

Total displacement cm³ 3100 

Combustion  Direct injection 

Injection system  Pump-pipe-nozzle  

Exhaust gas recirculation  external 

Valves per cylinder  2 

Valve clearance: Inlet  0.3+0.1 

Valve clearance: Outlet  0.5+0.1 
Firing sequence of the engine 
Direction of rotation viewed on flywheel  1-3-4-2 

Engine power to ISO 3046 kW/HP 36.4 / 50 

Speed (nominal speed) Rpm 2300+50 

High idle: Rpm 2450+50 

Low idle: rpm 850+50 

Engine oil pressure: Low idle (warm) bar 1.5 

Spec. fuel consumption at full load: g/kWh 216 
Tighten cylinder head screws  
(only in case of repair): Nm 30/80/160, post-tension angle 90° 

Lube oil Temperature in the lube oil tray, 
maximum °C 130 

V-belt tension 
V-belt AVX 10 (width: 13 mm) N Pre-load / re-load 

   450±50  /   300±50 
 
 
For further data: see the engine operating instructions 
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05 Setting instructions    
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Travel hydraulics  
 
 
Travel hydraulics – setting instructions 
 

 
Note  
Always observe the generally applicable accident prevention regulations  
when performing any measuring and adjusting work.   
See Chapter 1 – Safety and Accident Prevention 

 
 
 

Note  
Any measuring and adjusting work must be performed at a hydraulic oil temperature  
of 50 - 60°C (operating mode). 

 
 
 

Note  
Before checking or adjusting the travel drive and the working hydraulics, the speeds of  
the diesel engine must be measured and adjusted if necessary.  

 
 
 
1. Measuring and adjusting the supply pressure 

 
- 60 bar – connect manometer to high-pressure measuring point MA or MB of the travel pump. 

 
 Caution: Do not switch on direction of travel! 
 
- Read off the measured value from the manometer. Set point: See Chapter 2. Technical Data 

 
Note  
If the set point has not been reached: 
Unscrew blind fittings for supply pressure valve 02 and correct the pressure by adding 
or removing adjusting shims. 

 
 
 Dimension Spare part number Pressure setting 
    
Shims 10 x 16 x 0.3 1.309.412.107 approx.0.9 bar 
Shims 10 x 16 x 0.5 1.309.412.217 approx. 1.5 bar 
Shims 10 x 16 x 1.0 1.309.412.117 approx. 3.0 bar 

 
  






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Page 1/1 02.22.41 Drift values  

02.22.41 Drift values 
 

Drift values in mm / minute 
 

 
Parallel kinematics 

 
Lift cylinder Tilt cylinder 

  
3,0 5,5 

 
 

 
Notice  
Drift values measured without load-retaining valves. 
(Load-retaining valves are not connected during the measurement). 
 

 
 

Test conditions 
 

1. Hydraulic oil temperature approx. 50 - 60° C. 
 
2. Attach measuring connection to the cylinder with manometer 

 
3. Extend and retract the cylinder several times and change the working equipment reach until the 

manometer shows a load pressure of 100 bar (where applicable, load with weight). 
 

4. Measure the piston rod length of the cylinder. 
 

5. Measure the piston rod length again after 5 minutes. 
 

6. The difference to the nearest minute is the drift of the cylinder. 
 

7. The values stated apply only for hydraulic oil 10 W 40  
(Viscosity at 50°C approx. 35 mm2/s (cST). 

 
 

When using hydraulic oil with other specifications, deviations are possible.  
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08 Maintenance 
 
 

 
 

Date: November 20, 2018 0100 ► XXXX Service Manual 
Page 1/3 08.22.11 Inspection plan  



08.22.11 Inspection plan 
 
 

Note  
Perform all inspection work at operating temperature of the machine. 

 
 

Work to be carried out by trained dealer service personnel: 
 

O = Monitoring, maintenance, replacement,  
if necessary 

X = Replace 
Operating hours  

min 
2x 
Yearly 

 
min 
1x 
Yearly 

 
every  
2 years 

Work to be carried out while machine is still warm after 
100 

every 
500 

every 
1000 

every 
3000 

1 Check machine for presence of machine-
specific operating instructions O O      

2 Change engine oil   X 1) 2)   X  
3 Change engine oil filter   X 1) 2)   X  

4 Check Crankcase bleeding on cylinder head 
cowling   O     

5 Clean fuel pump, sieve filter   O   O  
6 Change fuel filter   X   X  
7 Drain water from the fuel tank and fuel filter O O   O   

8 Check air suction pipes for damage  
(if damaged, replace) O O      

9 Change main air filter cartridge according to the maintenance 
indicator X  

10 Change air filter safety cartridge as required    X 

11 
Clean cooling fins of the cooler. 
In case of visible dust, shorten the cleaning 
intervals 

O O   O   

12 Check injection valve (renew if necessary)   O X  O  
13 Replace toothed belt 3)    X    

14 Tighten engine mounting (if required), (replace 
if damaged)   O     

15 Mounting parts, hose connections / clamps 
(replace if damaged)   O     

16 Check valve clearance on engine and adjust if 
necessary 

first at 500 working hours, after that as 
required 

17 Engine speed: Check upper and lower idle 
speeds O O      

18 Check glow plug on engine   O    X 
19 Check V-belt (retension or renew if necessary) O  O     
20 Check pump attachment (tighten if necessary O O      
21 Check acid level and battery connections O O      

22 Check V-belt. (option air conditioning) renew if 
necessary  O      
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Page 1/12 1.200.01. Safety and accident prevention  

1.200.01. Safety and accident prevention 
 
 

1 Introductory remarks 
 

Read the operating instructions thoroughly and follow the notes on safe operation before starting up 
the earth-moving machine. 
 

National safety regulations - e.g. the Accident Prevention Regulations, "Earth-Moving Machinery" 
(VBG 40) and "Vehicles" (VBG 12) in the Federal Republic of Germany - must also be complied with 
when operating the earth-moving machine. 
 

In addition to the operating instructions, legal regulations governing road safety and accident 
prevention measures must also be observed. Such requirements could also apply with respect to the 
handling of hazardous goods or the wearing of personal safety gear, for example. 
 

Furthermore, safety requirements governing work in particular locations (tunnels, adits, quarries, 
pontoons, contaminated areas, etc.) must likewise be observed. 

 
 
2 Intended use 

 
The earth-moving machine with standard bucket equipment is intended solely for work which is 
suitable for the function of the machine and its work attachments.  
 

Such work involves loosening, taking up, transporting and dumping soil, rock, or other materials as well 
as loading these materials on trucks, conveyor belts, or other means of transport, when the transport of 
the material is normally done by positioning the earth-moving machine.  
 

The assembly of special work attachments – such as multi-purpose bucket, side-dump bucket, broom, 
fork lift attachment, etc. – makes corresponding applications possible. 
Any usage above and beyond that specified here – e.g. the transport of persons or the usage of the lift 
equipment as a work platform – is regarded as improper use. The supplier cannot be held responsible 
for any damage resulting from improper use. The risk is borne by the user alone. 
 
Strict compliance with the operating and maintenance instructions and the performance of 
maintenance work, as well as adherence to the maintenance intervals is also part of intended use. 
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Proportional actuation - 3rd hydraulic control circuit  

 
Finger-Tip-Control and Float Position Functionality 
 
Illustration: 
 
 

Travel direction
switch

Less oil
volume =
high
precision

More oil
volume =
high speed

Control lamp
Continuous 
operation
Additional 
control circuit

Potentiometer 1
Volume
adjustment

Additional 
control circuit
Stop button

Button 2
Float position,
Continuous
operation

Potentiometer 2
Volume adjustment

Button 1
Additional control
circuit
Continuous
operation

Grip position
Float

Figure 3

Figure 4 Figure 5

Figure 2Figure 1
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05 Setting instructions    
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Service and parking brake  

 
4. Replacing brake lining carriers MGS45 
 
4.1 Changing the brake lining carriers  
 

Caution: Before replacing the brake lining carriers (19) and (20), check to ensure that the quality of  
the lining on the new brake lining carrier complies with the specified standards for brake linings. 

Note: Brake lining carriers may only be replaced in pairs. 
4.1.1 Remove one of the two guide bolts (3) and hinge the brake caliper upwards.  

If there is insufficient space for this, remove the brake caliper completely. 
4.1.2 First lever the outer brake lining carrier (20) out of its mounting position. 

Subsequently actuate the brake lever (2) as described (point 2), in order to allow the inner  
brake lining carrier (19) to also be levered out of the mounting position. 

Note: Do not actuate the brake lever (2) too far, so as to avoid the actuating unit jumping out of the  
locking mechanism (see point 2). 

4.1.3 After removing the brake lining carriers (19) and (20), all contact points must be cleaned and the  
protecting cap (18) and magnet (21) checked for damage. 

Note: Do not use aggressive cleaning agents, as these can damage the protecting cap (18)! 
Note: If the protecting cap (18) is damaged, or is not seated firmly in the fixing grooves, it must be  

replaced. 
4.1.4 Both the brake lining carriers (19) and (20) are fitted with a lug which serves as a guide. 
Note: The two brake lining carriers (19) and (20) must not be greased. 
4.1.5 Position the inner brake lining carrier (19) using the "guide lug", insert in the brake caliper and  

fix using the magnet (21). 
Note: If the magnet (21) does not exert sufficient pulling power, the tappet (5) and the magnet (21)  

must be replaced. 
4.1.6 The outer brake lining carrier (20) is located by means of the guide lug and is only pressed  

home in the specified position. If necessary, secure with silicone sealant. 
4.1.7 The brake caliper is now hinged over the brake disc (l) and installed with the guide bolts (3). 
Note: The fixing screws for the two guide bolts (3) should be checked for compliance with the  

prescribed tightening torque with the aid of a torque wrench! 
 
 

4.2 Adjusting the brake after replacing the brake lining carriers  
 

Note: After the brake lining carriers (19) and (20) have been replaced, the brake lever (2) will no  
longer be in the correct position as a result of previous adjustments to compensate for wear.  
Readjust the clearance by adjusting the length of the actuating cable or linkage and/or the  
brake lever (2) on the splined tooth system of the actuation shaft (7). 

4.2.1 Adjust the clearance of the brake lining carriers (19) and (20) by adjusting the actuating cable or  
linkage. 

Note: If no further adjustment clearance is available, adjust the brake lever (2) on the splined tooth  
system of the actuation shaft (7). To do this, detach the actuation unit. 

4.2.2 Ease off the fixing bolt (12) until the splined tooth system moves freely (approx. 7 mm).  
Do not unscrew completely! 

4.2.3 Turn the brake lever (2) to its set starting position and then secure again by tightening the fixing  
bolt (12) to the prescribed tightening torque. 
(The precise position of the new brake lining carriers can be found in the service manual  
supplied). 

Note: The tooth system must mesh correctly. In ensuring that this occurs, do not pinch the elbow  
spring (9). 

Note: If the brake lever (2) has been previously readjusted, readjust the elbow spring (9) as well. 
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