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 butt welds must be made in several layers. The
weld is applied in several beads. Wide butt welds are filled with several side beads, with the last layer
covering the center. The electrode should melt evenly without creating burrs and peaks. The valley
or crater, which is created when changing electrodes must be filled in and overlapped with the next
electrode. To prevent cracks in those craters, care must be taken that they are properly filled.

If the crack extends towards the outer edge of the material (pos. C), slag may be trapped or burn
holes may be created. To prevent this, the following aid may be used : tack a piece of sheet of metal
to the outer edge of material.

The welding seam begins now at the sheet metal in the direction of the arrow (pos. C). After the weld-
ing is completed, the sheet metal is removed and the edge of the material is ground smooth. The weld
must cool off slowly and should therefore be protected from rain and wind.

4.3.3 Reinforcement of the welding seam

If the crack of the material is due to an oveload or abuse, a reinforcement plate should be welded
over the crack. The selection of the correct reinforcement plate is based on the construction and load
factors of the component to repair.

For this reason, only general recommendations can be made as to the size and shape of the rein-
forcement plates.

4.3.4 General application of reinforcement plates

Shape of reinforcement plates

Fig. 5 shape of reinforcement plates

The crossover or connection between the reinforced and not reinforced part should be as gradual as
possible. This means that the size of the plate should be selected in such a way that new or unac-
ceptable high stress in the repaired parts are avoided. Plates with sharp corners (such as a rectan-
gular plate) should not be used.

Suitable reinforcement plate with high tensile strenght (pos. D).

Suitable reinforcement plate against bending and alternating loads (pos. E).

Plate thickness

The thickness of the reinforcement plate should be up to 2/3 (66%) of the thickness of the material to
be reinforced.

Plate quality

The yield and tensile strenght of the reinforcement plate should be equal to the material to be rein-
forced.

Plate installation

The welded area of the crack should be ground so it is a smooth and level.
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2.4 Engine and oil cooler boxes / radiators

2.4.1 Engine cooler box (without engine radiator)

Fig. 2 Lifting points of engine cooler box

Weight: 418 kg

2.4.2 Engine radiator

Fig. 3 Lifting points of engine radiator

Weight (empty): 186 + 85 = 271 kg

Thread of the lifting nut: M16 x 20
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Fig. 9 Solenoid valve Y7 on servo unit

Fig. 10 Hose of pressure cut-off valve on swing pump P5
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Tab. 1-2 Working technical data

Tab. 1-3 Working technical data for machine with Extra Wide (EW) undercarriage
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Fig. 3-15 Submenus of the menu "Check"
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Fig. 3-24 Button S122: Disable of ladder control position

Fig. 3-25 Emergency valve of access ladder
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Fig. 3-52 Rotary switch for additional cab heater
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Fig. 3-71 Warning lights of coolant preheating
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Fig. 5-5 Drilled anchor point (example)
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Fig. 5-41 Fuel connection under the fuel tank
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Fig. 5-66 Oil filter parts
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Fig. 5-89 Special expansion tank of Lifetime interspace

Fig. 5-90 Oil change on the Lifetime interspace
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Fig. 5-116 Fan motor in the heater
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Fig. 6-16 Intake and replenishing hoses
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1 Guidelines 

As you read these instructions, you will notice a number of depictions and symbols which are 
to facilitate the navigation and understanding of these instructions. 

For reasons of better legibility, in these instructions we mainly use the male form for general 
references. Of course, the female form is also always intended.  

Please read these instructions thoroughly and heed the warning and safety notes. Please 
observe the warning and safety notes and exercise particular caution in these cases. 

Inform also other users accordingly. 

Text representations Meaning 

Bold print Highlighting of particularly important words or 
passages 

 List 1 Marks lists 

o List 2 Marks lists 

(parenthesis) Item numbers 

 Instructions Instructions to personnel. These always 
appear in chronological order. 

 Explanation of symbols and signs 

Activities which generate actual hazards (to life and limb or possible damage to the material) 
are marked by warnings. Definitely observe the instructions given in the warnings. 

You will find these symbols, which warn of specific dangers to persons, material assets, or the 
environment, next to all safety instructions in these operating instructions. 

Please read these instructions thoroughly and heed the warning and safety notes. Please 
observe the warning and safety notes and exercise particular caution in these cases. 

Inform also other users accordingly. 

The following warnings are possible. 

Warning level Consequence Probability 

DANGER Death/ serious injury imminent 

WARNING Serious injury possible 

CAUTION Minor injury possible 

ATTENTION Property damage possible 
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8 Technical data and operating instructions 

 Operating pressure / operating temperature 

All system components must be designed for the maximum operating pressure and must be 
secured by an adequate pressure relief valve against too high system pressures. For details 
see operating or installation instructions and data sheets of the respective product. 

 Installation position, sound pressure level, weight, dimensions 

For details see operating or installation instructions and data sheets of the respective 
product. 

 Tightening torques 

For details see operating or installation instructions and data sheets of the respective 
product. 

 Output / connections 

For details see operating or installation instructions and data sheets of the respective product. 
Deviating conditions such as NLGI class, temperature and counter pressure may lead to a 
deviation in the flow rate. This should be taken into account when designing the lubrication 
points. 

 Filling possibilities 

For details see operating or installation instructions and data sheets of the respective 
product. 

 Electrical connection (electrically driven products) 

Following the respective applicable installation prescriptions for electrical systems. For 
details see operating or installation instructions and data sheets of the respective product. 

IP type of protection 

Motor and system: 
For IP or NEMA protective class see type identification plate of motor or system respectively 
the Technical Data chapter of the individual components. For details see operating or 
installation instructions and data sheets of the respective product. 

 Air pressure and air quality (air-operated products) 

Filtered and oiled air according to DIN ISO 8573-1 not higher than class 5 

Inlet air pressure   5.5 – 7 bar 

Maximum particle density  10 mg / m3

Water content (pressure dew point) + 7 °C 

Oil content (maximum oil concentration)  25 mg / m3

Please follow the instructions of the respective product. 
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2 Cooling system

The cooling liquid is thermostatically controlled and its circulation is operated by a related water
pump.

Each cylinder unit is cooled individually through the distribution channels cast in the crankcase.

The pistons are cooled through the cooling duct from the lubricating oil circuit of the Diesel engine.

2.1 Cooling schematic

Fig. 2 Cooling system diagram

1 Coolant cooler / radiator 7 Coolant collector rail

2 Coolant inlet to the engine 8 Coolant return to the thermostat

3 Engine water pump 9 Thermostat

4 Oil cooler 10 Coolant outlet to the radiator

5 Coolant distributor rail A Supply from radiator

6 Cylinder head / line B Return from engine
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3.4.5 Start the engine after the fuel system bleeding

With fuel prefilter with remote pump

Start the engine.

Operate it at low idle for approximately 10 minutes.

With fuel prefilter with integrated pump

Start the engine.

Operate it 1800 RPM idle for approximately 10 minutes.

Stop the engine. Wait 2 minutes.

Start the engine again.

If the engine does not start in less than 5 seconds:

Do the bleeding procedure of the fuel system again.
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Fig. 16 Solenoid valves
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Fig. 8 Section of discharge two ways check valve

6.2.4 Function of discharge valves in connector plate

The discharge valves 191 and 192 allows a small amount of oil from the low-pressure connection on
the motor to escape into the motor housing.

13

191.1
191.2
191.3

Connector plate - discharge two way 
check valve
Piston
Spring
Bushing

192
192.1
192.2
192.3
192.4

Discharge pressure - flow regulator
Piston
Flow regulator
Spring
Bushing
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6 Adjustment

For adjustment instructions, refer to the section "Adjustment procedure R9100" in chapter 3 
"Technical Data" of this manual.
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 Energies 

 Electricity 

 Temperature (hot or cold surfaces) 

 Position energy (raised components) 

 Parts subject to pressure (operating pressure, oil pressure, 
grease pressure, air pressure, etc.) 

 Bursting reservoir if filled by a high-performance pump 

 Parts subject to spring tension 

 Lubricants 

 Greases 

 Oils 

Transport lifecycle

Residual risks Remedy 

Tilting or falling of parts during 
transport, e.g. over inclines. 

Secure parts against tilting or falling during transport 
(e.g. using tapes, belts, ropes, etc.). 

Dropping of lifted parts or 
tools. 

No people may remain under suspended loads. Keep 
unauthorized persons away. 

Secure suspended loads using suitable hoisting 
equipment (e.g. tapes, belts, ropes, etc.). 

 Existing residual risks 

Installation life cycle

Residual risks Remedy 

People slipping due to floor 
contamination with spilled 
or leaked lubricant 

Take care when filling. Bind and remove leaked or
spilled lubricant immediately with a suitable agent. 

Follow the operational instructions for handling 
lubricants and contaminated parts.
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9.2.3 Single-line system 

The single-line system consists of a pump to supply lubricant under pressure to the injector metering 
devices via the supply line. The injector metering devices deliver lubricant to a secondary 
(progressive) metering device or to the bearing through feed lines. 

The lubrication cycle is initiated by an automated pump. The injectors have indicator stems, which 
move in and out to indicate that they have been cycled. 

A controller will control the automated system.  

The time between on cycles and the length of off cycles is adjustable. The controller includes the 
timer function above with a monitor function and alarm capability. A pressure switch is used to 
indicate when system pressure has been reached to turn off the pump and verify that a lube cycle 
has been completed. If the pressure switch does not detect full pressure within a preset period of 
time, the controller goes into alarm state. 

9.2.4 Pump station 27L 

1 Dip stick 

2 Pump P1 – Model 
FlowMaster II 

3 Hydaulic relief (vent) valve 

4 Contact rod – B96 (low level 
control) + B185_1 (high-
level control) 

5 Overflow pipe 

6 Grease reservoir 27L for 
FlowMaster II-pump 

7 Strainer assembly, pressure 
line

8 Lubricant filter, refilling 

9 Optical high-level control 

10 Solenoid Y34_1 (pump 
control)

Fig. 10-6 Central lubrication pump 27L 

For information and descriptions of the components, refer to chapter 13. 
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Installation 

 Install the metering devices at a suitable location in ac-
cordance with the lubrication diagram. 

 It is recommended that the metering devices be installed in 
such a way that the outlets are not close to the chassis or 
the attaching plate. This will facilitate troubleshooting in the 
case the system is blocked. 

 The main metering devices with indicator pin must be 
installed in such a way that the indicator pin is easily visible. 

When the push-in type fittings are used, note the follow-
ing: 

 For the metering device inlet use only push-in type 
fittings (R 1/8) with reinforced collar and sealing ring. 

 For the outlet tube  fittings of the SSV divider valve 
(M 10x1) depending on the design of the lubricant line, for 
example   

- high-pressure plastic hose (Ø 4.1 x 2.3) use valve bodies 
with reinforced collar only, or,  

- pressure plastic tube (Ø 6 x 1.5) use valve bodies with 
knurled collar only 

 For the outlet fittings of the SSV M divider divider valve 
(M 8x1) pressure plastic tube (Ø 4 x 1) use valve bodies 
with knurled collar only. 
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NOTE 

In the case of construction machines or 
agricultural machines use high pressure 
plastic hoses for the lubricant feet lines. In 
such cases the outlet fittings of the sec-
ondary metering devices and the connec-
tion fittings to the lubricant points must 
have a reinforced collet. 

 Use only the main and feed lines specified by  and 
adhere to the specified system pressures. 

 

 

Regulations for Prevention of Accidents 

 To prevent accidents, observe all city, state and federal 
safety regulations of the country in which the product will 
be used. 

 Avoid the operation with 
     - unapproved parts. 
     - insufficient or contaminated lubricants. 

 

Appropriate Use 

Use SSVD and SSVD-E lubricant metering devices only for 
dispensing lubricants in centralized lubrication systems. 

Suitable Lubricants 

 The progressive metering devices can be used for dis-
pensing 

- mineral oils of at least 40 mm²/s (cST) or 

- greases up to the penetration class NLGI 2 
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IMPORTANT 

It must nevertheless be ensured that the 
oils or greases used do not alter their con-
sistency significantly in the course of time or 
under the influence of temperature or 
pressure. 

 
 

 

General Safety Instructions 

 The progressive centralized lubrication system connected 
to a pump must always be secured with a pressure relief 
valve. 

 Lincoln SSVD and SSVD-E lubricant metering devices are 
state of the art. 

 Incorrect use may result in bearing damage caused by 
poor or excessive lubrication. 

 Each outlet needed must be provided with a check valve in 
order to be able to feed the lube points with the precise 
amount of lubricant and avoid poor lubrication. 

 In the case of the metering devices model SSVD6 to 22 
and SSVD6-E to 22-E outlets 1 and 2 must never be 
closed. 

 Outlets 1 and 2 of the special metering devices model 
SSVD6/5 to 22/21 and SSVD6/5-E to 22/21-E are con-
nected via a channel (marked by a double arrow). One of 
the two outlets must be closed. This means, the lubricant 
quantity of the closed outlet is lead to the opposite outlet 
(see Fig. 19). 
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CAUTION 

Damage due to poor lubrication! 

If, however, both outlets are connected to a 
lube point the bypass metering device 
SSVD6/5 to 22/21 and SSVD6/5-E to 
22/21-E cannot work to 100 %. The lubri-
cant follows the way of the lowest re-
sistance. It reaches the lube points of 
outlets 1 and 2 only insufficiently or not at 
all.   

 Unauthorized modifications or changes to an installed 
system are not admissible. Any modification must be 
subject to prior consultation with the manufacturer of the 
lubrication system. 

 Use only original  spare parts (see Parts Catalog) or 
the parts approved by . 
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CAUTION 

Danger of injury in the case of serious 
corrosion of metering device surfaces: 
An increasing corrosion of the surfaces will 
cause the balls pressed in to lose their hold. 
Under pressure, they may suddenly burst 
out and cause injuries. 
For applications in corrosive environments, 
use metering devices in stainless steel 
version only. 

 

Safety Instructions 

 

 

Operation, Repair and Maintenance  

Authorized and instructed personnel who are familiar with the 
centralized lubrication systems should only perform repair. 
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A A 

 2 l reservoir with lid   Control:  V10-13 1), V20-23 1), 
   MF/MDF01 2), MF/MDF02 3) 

 with stirring paddle   Type of connection: 1A1.01/10 1), 2A1.01/10 1), 1A5.14 1), 
   1A7.16 1), 2A5.14 2), 2A6.15 3) 

   

 K-P203-021m12 

 
Pos. Designation Qty. Part no. 

A Reservoir assembly   

A1 2-Liter-Behälter
 4)

 1 544-31940-1 

1.1 Acorn nut M4 C 1 207-12247-5 

1.2 Nut M4 C 1 207-12135-2 

1.3 Washer A 4.3 C 1 209-12146-2 

1.4  M4 x 16 1 201-12015-4 

1.5 Lid 1 221-12488-5 

A2 Hose 12.5 cm 1 111-35089-2 

A3 Stirring paddle incl. Pos. A2 1 544-33569-1 

A4 Washer 8.4 1 209-13072-6 

A5 Inner ring 2 444-24168-1 

A6 Grooved ball bearing D 10/26 x 8 1 250-14009-7 

A7 O-ring Ø 142 x 4 2 219-13730-7 

A8 Intermediate bottom 1 444-24167-1 

A9 Shim 10 x 16 x 0.5 1 209-13047-5 

A10 Snap ring SW 32 2 211-14100-1 

A11 Pressure ring Ø 33 x 37 x 13 1 444-24439-1 

A12 Eccentric 1 444-24170-2 

 
1) for P203 
2)
 for P223/233, PCB terminals 15 + 30 bridged 

3)
 for P223/233, PCB terminals 15 + 30 not bridged

 

1)
 or 2 l reservoir out of P203-2XLBO part no. 544-32027-1 

 













MJFCIFSS

Fig. 15 Installation of the access ladder components
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F236 Fuse 15 A / Supply greasing X815 Connector 2 poles / R42

F237 Fuse 7,5 A X828 Connector 2 poles / S100_2

F238 Fuse 7,5 A / Supply KT56
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4.2.3 Valve bank

Fig. 30 Configuration of valve bank sensors

B76 Pressure sensor / Boom down with 
pressure

B211 Pressure sensor / Bucket/Shovel tilt cyl-
inder

B210 Pressure sensor / Pressure boom up B212 Pressure sensor / Stick/Crowd tilt cylin-
der
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Fig. 1 Location of the coupling
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5.3.7 Expansion and conversion with other pieces of equipment 

- Pieces of equipment and attachment parts of other manufacturers, or parts that have not been generally approved
  by LMB for installation or attachment, may not be attached or installed on the hydraulic product without prior written
  consent from LMB.
- The necessary technical documents are to be made available to LMB for this.
- Before each important repair or installation of other pieces of equipment, place the hydraulic product on a level 
  and stable surface, or set it up on the respective assembly stand. See repair manual
- Do not work underneath the hydraulic product while it is not securely standing on the workbench / ground
  or is set up on the assembly stand.
- Before unscrewing a line or screw fitting, the pressure in the hydraulic system must be relieved.
- Do not attempt to lift heavy parts. Use suitable aids with sufficient load capacity for this.
- Do not use damaged ropes or ropes that do not have a sufficient load capacity. Wear work gloves when handling 
  wire ropes.
- Never straighten the holes with your fingers, but use a suitable mandrel for this.
- During the repair work: Make sure that the hydraulic lines are properly attached and that all screw fittings and
  connections are correctly tightened.
- As soon as a piece of equipment is dismantled and wedged, close the open points of the hydraulic circuit in order
  to prevent the infiltration of dirt. 
- Allow only authorised persons in the proximity of the hydraulic product or the lifting device used.



Tightening torques
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Operating instructions

Valve torque

LMB - PVG / Series 200 - 450
copyright by
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8.5.3 Shuttle valve torque

Item Type Torque Nm

1
(complete valve)

WV 10 100

- - -

- - -

Item Type Torque Nm

1
(complete valve)

WV 5 15

1
(complete valve)

WV 7 35

1
(complete valve)

WV 10 40

1
(complete valve)

Stop plug 15

Item Type Torque Nm

1
(complete valve)

WV 5 15

- - -

- - -
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Fig. 9 Swing ring installation
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Fig. 6 Travel gear components
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Fig. 27 Track pad
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3.2 Montage

Das Sicherungselement (2) wie 
unten gezeigt in den Block (3) 
einführen. 

3.2 Assembly

Place the retainer (2) into the 
block (3) as shown.  

3.2 Montage

Insé ent de retenue (2) 
dans le bloc (3) comme indiqué 
ci-dessous.

Den Schild (4) auf die Lippe (5) 
aufsetzen, bis er Kontakt mit der 
Vorderseite der Lippe (6) hat.  

Place the shroud (4) on the 
blade (5), contacting the front of 
blade (6). 

Mettre en place le bouclier de 
 

 

2

3

Bei Bedarf ein Hubgerät 
verwenden, hierfür ist ein 
Haken (7) vorgesehen /
Use a crane to lift the lip shroud 
if it is necessary. A lifting eye 
(7) is available /
Utiliser un moyen de levage si
prévu à cet effet (7)

4

5
6

7
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Ardent Vehicle Installation Manual 
 

 

 

Manual Completion Date: 02/01/2013                         

 

 

Manual Revision Date: 22/04/2013 

                         

 

Equipment: Liebherr             

 

 

Model: R9100 

 

 

Type: Mining Excavator               

 

 

System Type: A-3-50-16-1-LVS15-10-3M 

  

 

Engine Type: Liebherr D9512 

 

 

Specification: Powder Tank:  Foray Dry Chemical Tank 50lb x 3 

   

 Nozzles: Brass V 1/2 with blow-off cap x  15 

  Brass C 1/2 with blow-off cap x  1     

 
 LVS Tank: LVS Wet Chemical Tank 15gal x 1 
 
 Nozzles:  Brass, non-aspirating with blow-off cap x 10  

 

 Manual Actuator: Standard type x 3 

 

 Control Panel: Ansul Checkfire SCN x 1 

 

 Shutdown:  Wired into main machine electrical cabinet  
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Nozzles N6 - covering the area below the manifold 

 

The bracket is bolted to the nozzle bracket weld block. 
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0 seconds

10 or 15 seconds

5, 10 or 15 seconds

(Starting the last five seconds of TD1)

5, 10 or 15 seconds

(Last second of TD1)

0 seconds

5, 10 or 15 seconds

Release Activated

(TD2 Expired Release Circuit Activation)

0 seconds

10 or 15 seconds

5, 10 or 15 seconds

(Starting the last five seconds of TD1)

5, 10 or 15 seconds

(Last second of TD1)

0 seconds

5, 10 or 15 seconds

Release Activated

(TD2 Expired Release Circuit Activation)

Pressure Switch Feedback Programming****

Post Release Activated

* Sounder pulses at same rate as LED.

** Release LED also pulses Amber at this rate.

*** Detection Circuit 1 or 2 LED indicates; matching the circuit where EMA is installed.

**** Release Circuit activates, if programmed.

Immediately Enters Time Delay 2

Post Release Activated

Post Release Activated

Post Release Activated

Push the "PUSH To Activate/AlarmWhen Lit" button,

Release Activated

Manual Action

(Immediate Release Circuit Activation)

Post Release Activated

One Detection Circuit in Alarm (Pre Alarm Condition)

Alarm Only Programming or Isolate Mode

Automatic Action (Detector Activation)

(Detection Circuit #1 and/or #2 Input Alarm Condition)

Pull ring pin and strike button on EMA***

Release Activated

SHUTDOWN

LED

DISCHARGE

LED

Immediately Enters Time Delay 2

Immediately Activates Release Circuit When TD1 Expires

Immediately Activates Release Circuit When TD1 expires

"PUSH To Activate /

Alarm When Lit" LED

DETECTION CIRCUIT

#1 and/or #2 LED(s)
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