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For your information  

This manual contains technical data, descriptions of design and function, repair and adjustment guidelines as well 
as numerous drawings, functional views and illustrations  

LIEBHERR - crawler dozers (PR), crawler loaders (LR) or pipelayers (RL).

This manual should simplify competent customer service of our products, does however, not replace expert and 
qualified training and an attendance of our factory schools. 

Information which is in trade considered basic knowledge is not included. Operation and spare parts information can 
be found in separate manuals. 

The manual will be updated as necessary when changes occur in series. 

This symbol is used in the manual for very important notes. 

During the activities on the machine, accident prevention regulations and safety guidelines must be strictly 
observed.

This manual is intended for the exclusive use of the registered owner and may not be reproduced complete or in 
part or passed on a third person without written permission. 
This manual is still on property of LIEBHERR-Werk Telfs GmbH.

All rights reserved - Printed in Austria. 

We reserve the right to make changes of technical details on the machine in comparison to the information and 
drawings in this manual. 

Printed and published by  
LIEBHERR-Werk Telfs GmbH., Service -Training Department. 

Explanation of structure (page numbers) 

In order to find specific information and add supplements more easily, the following numbering system is being 
used:

Updated pages retain the same page number, but receive a more recent date when mailed. Supplements have a 
new number. If the page is only valid for a certain machine model group, it will so be indicated on the page. 

We hope that with the enclosed information we have taken yet another step to improve the service on the 
LIEBHERR - crawler dozers, crawler loaders and pipelayers. 

LIEBHERR-Werk Telfs GmbH. 
Service-Training Dept. 
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Service Items 
Notes for the disposition of service fluids and filter: 
- Service fluids may not be discharged into the ground, drainage system or waterways. 
- Different service fluids and filters should be collected and disposed of in separate containers. 
- Do not use containers, which previously held food items or drinks - to prevent danger of mix-ups. 
- Dispose of these items in an environmentally friendly manner according to applicable guidelines and 

regulations. Observe all state, local and national regulations. 
- Do not use old or incorrectly stored service fluids and filters, dispose of them properly. 

1. Service fluids for Diesel engines with turbo chargers

1.1. Engine lube oil 

Engine lube oils must meet a certain quality and a certain viscosity, depending on their use and ambient 
temperatures. Problem-free operation can only be ensured only if the requirements for both areas are met. 

1.1.1 Oil quality

 

To meet the technical demands, only highly alloyed lube oils are used in modern Diesel engines. They 
consists of high-quality base oils, mixed with additives. These additives provide the required properties for 
these oils. 

For LIEBHERR Diesel engines with turbo chargers, oils of the following specifications are approved, the higher 
quality oils are preferred: 

API - classification : CF-4, CG-4, CH-4, CI-4, 
(American Petroleum Institute) 

ACEA (CCMC) - classification : E2 (D4), E3 (D5), E4, E5 
(Association des Constructeurs Européens de l´Automobile) 

Note: For older machines / Diesel engines, if still in use, engine oils according to the lower specification as 
noted in the original operation manuals may be used. However, we recommend the use of these new 
oils, since the service life of the engine can be extended significantly by using these higher quality 
oils. The originally noted oil and filter change intervals may be extended. 

1.1.2 Oil viscosity

 

Z In addition to the quality, the oil must also provide a certain viscosity the selection is made according to the 
SAE - classification (Society of Automotive Engineers). 

The determining factor for the correct selection of the SAE classification is the ambient temperature. In most 
regions, SAE 10W-40 is recommended (see chart below). 

If the viscosity is too high, starting problems can occur, if it is too low, the lubrication efficiency can be 
endangered, both factors can lead to increased engine wear. 

The temperature ranges shown in the following chart are guidelines and may be exceeded or fallen below for a 
short time. 

For the operation in extreme climate zones, such as in arctic regions, special guidelines apply and are 
available from the manufacturer. 



1.1.3 Oil change intervals

 
The oil change intervals noted in the Maintenance and Inspection schedules always apply to "normal operating 
conditions". They apply for normal, central European temperatures, annual operation of approx. 1000 
operating hours, use of oils of the required minimum quality and fuels with a sulfur content of less than 0.5%. 

When using higher quality oils, the operating hours per interval may be doubled - see the following chart. 

However, the 500 hour interval may not be exceeded. 

Engine oil and filters must be changed at least once a year, even if the given change interval has not yet been 
reached. 

In difficult circumstances, such as repeated cold start, higher sulfur content (above 05.%) in the fuel, more 
severe climatic conditions (for example continuous temperatures below -10°C) etc., the intervals must be cut in 
half. This means, for each difficulty, the permitted operating hours per interval must be multiplied by a factor of 
0.5. 

Permissible oil change intervals in operating hours: 

Applications 
Oil quality: 

CF-4, CG-4, CH-4, 
CI-4, E2 (D4)) 

Oil quality: 

E3 (D5), E4, E5, 

Ambient 
temperature 

Sulfur content 
in fuel Change interval Change interval 

to 0,5% 250 hrs. 500 hrs. above -10°C 

(Normal 
temperature) above 0,5% 125 hrs. 250 hrs. 

to 0,5% 125 hrs. 250 hrs. below -10°C 

Continuous 
temperature above 0,5% 60 hrs. 125 hrs. 

 

1.2. Diesel fuels 

Diesel fuels must meet the minimum requirements of the following specifications. 

The sulfur content may not exceed 0.5%. A higher sulfur content has negative effects on oil change intervals 
and engine service life. A higher sulfur content above 1% is not permitted. 

Fuels with low sulfur content (for example, according to European regulations <0.05 %) must contain additives 
to retain the lubrication efficiency according to HFRR(60°)-Test <400 m - . Insufficient lubrication causes
premature wear of the injection system components, especially distributor injection pumps. The additives should 
be added by the fuel supplier, as he is responsible for the quality of the fuel. We do not recommend addition of 
secondary lubrication additives by the user.  

Approved fuel specifications: 

DIN EN 590 + HFRR(60°)-Test <400 m

ASTM D 975 - 89a 1D and 2D + HFRR(60°)-Test <400 m + cetane rating >45 (recommendation: >50)
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Diesel fuels in very low temperatures 

At ambient temperatures below freezing (0 C), the flow properties of warm temperature Diesel fuel can become 
insufficient due to paraffin excretion. The same applies to cold temperature Diesel fuels in temperatures below. 
-15  C. 

In order to prevent operating problems in even lower temperatures, Diesel fuel with an additive is sometimes 
available, for use in temperatures to -20  C. 

In order to prevent operating problems in even lower temperatures, mix Diesel fuel with normal gasoline or 
petroleum. Addition of normal gasoline is a makeshift measure and may not exceed 30% per volume. Do not 
use Super gasoline for mixing.

 
Mixing fuel can diminish engine performance, for that reason, keep the added fuel as low as possible, 
depending on the ambient temperatures. 

For safety reasons, mix fuel only in the fuel tank. When refueling, add the lighter additive before the Diesel fuel. 
Then let the engine run for a short time until the mixture has been distributed throughout the fuel system. 

Diesel fuels - Mixing ratio ( Vol.-%) 

Summer Diesel fuel Winter Diesel fuel 
to -15°C 

Winter Diesel fuel 
to -20°C 

Ambient 
temperature 

°C % Fuel % Additive % Fuel % Additive % Fuel % Additive

0 to -10 70 30 100 -- 100 -- 

-10 to -15 50 50* 100 -- 100 -- 

-15 to -20 -- -- 70 30 100 -- 

-20 to -25 -- -- 50 50* 70 30 
* = If an addition of more than 50% is required, use only petroleum (no regular gasoline). The Diesel fuel part 

may never be more than 50% . 

Additives to Diesel fuel (flow improvers) 

Commercially available flow improvers can also improve Diesel fuel properties in cold temperatures. Always 
read and observe the manufacturers user guidelines and quantities.  

1.3. Coolant 

Coolants, containing unsuitable anti corrosion / antifreeze fluids or wrong mixed coolants could damage the 
engine or its parts, caused by cavitation or corrosion. Additionally heat isolating deposits could be created on 
heat transferring parts, which overheat and lead to the damage of the engine. 

For a long term, fault free operation, the coolant must be filled year round with a mixture of at least 50% 
anticorrosion/antifreeze fluid. This concentration protects the system to approx. -37°C / -34°F.        

Note: Do not use more than 60% anti-corrosion / antifreeze fluids, a higher percentage would actually 
reduce the cooling and antifreeze protection and causes gel formation in the coolant fluid. Danger of 
engine damage! 

Protection to 

Percentage of antifreeze (%) 

Antifreeze protection chart 



Coolant filters are used on some engine series, which filter the coolant in the auxiliary flow and in addition, a 
chemical additive in the filter (DCA 4) reinforces the protection against cavitation, corrosion, scale deposits and 
foam formation. The DCA4 concentration must be between 0.3 and 0.8 units per liter of coolant. See the 
following chapter ”Coolant with DCA4”. This results in a mixing ration of approx. 48.5 % water, 48.5 % anti 
corrosion /antifreeze fluid and 3 % DCA4. 

Check the mixing ratio regularly during maintenance work. See instructions in section 3.4. 

If coolant must be replaced, make sure that the given mixing ratios are retained. Do not fall below this ratios nor 
exceed it. 

Due to the natural aging process of the coolant, it must be replaced at least once every 2 years. Use only 
suitable coolant, free of contaminants. Clean contaminated cooling systems. Note the following regulations. 

To replace or add coolant in larger quantities, mix the given parts outside the cooling circuit in a suitable, clean 
container first.

  

Fresh water guidelines: 

To mix coolant fluid, use clean, clear water, which is not too hard. Often, but not always, regular tap water may 
be used. 

Seawater, brine, brackish water, or industrial waste water is not suitable. 

Approved fresh water quality (as of 2001) for use with anti corrosion / antifreeze fluid -  

- without DCA4 - with DCA4 

Sum of alkaline earths (water hardness): : 0,6 to 3,6 mmol/l 0,6 to 2,7 mmol/l 
(3 to 20°d) (3 to 15°d)

Ph - value at 20° C : 6,5 to 8,5 6,5 to 8,0

Chloride / ion content : max. 80 mg/l max. 80 mg/l 

Sulfate / ion content : max. 100 mg/l  max. 80 mg/l 

Presently approved anti corrosion / antifreeze fluids (as of December 2003): 

Brand name

 

Manufacturer

 

Agip Antifreeze Plus  Agip Petroli S.p.A, Rom / Italien 
Agip Langzeit-Frostschutz Autol-Werke GmbH., Würzburg / BRD
Antigel DB 486 Sotragal SA, St. Priest / Frankreich 
Aral Kühler-Frostschutz A Aral AG, Bochum / BRD
AVIA Frostschutz APN (G48-00) Deutsche AVIA-Mineralöl GmbH, München / BRD 

BP Antifrost X 2270 A Deutsche BP AG, Hamburg / BRD 
BP Napgel C 2270/1 BP Chemicals Ltd., London / England 

Caltex Engine Coolant DB Caltex (UK) ltd., London / England 
Caltex Extended Life Coolant Caltex 
Castrol Anti-Freeze O Deutsche Castrol Vertriebs-GmbH, Hamburg /BRD 
Century F.L. Antifreeze Century Oils, Hanley, Stoke-on-Trent / England 
Chevron DEX-COOL Extended Life Anti-Freeze/Coolant Chevron Texaco 

Deutz Kühlschutzmittel 0101 1490 DEUTZ Service International GmbH, Köln / BRD 

Esso Kühlerfrostschutz Esso AG, Hamburg / BRD

Fricofin Fuchs Mineraloelwerke GmbH, Mannheim / BRD 
Frostschutz Motorex (G48-00) Bucher+Cie, Langenthal / Schweiz 
Frostschutz 500 Mobil Oil AG, Hamburg / BRD 

Glacelf Auto Supra Total 
Glycoshell AF 405 Shell 
Glycoshell N Shell 
Glysantin (G 48-00)  BASF AG, Ludwigshafen / BRD 

Havoline XLC ARTECO 
Havoline DEX-COOL Extended Life Anti-Freece/Coolant Chevron Texaco 
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Igol Antigel Type DB Igol France, Paris / Frankreich 

Labo FP 100 Labo Industrie, Nanterre / Frankreich 

Motul Anti-freeze Motul SA, Aubervilliers Cedex / Frankreich 

OMV-Kühlerfrostschutzmittel OMV AG, Schwechat / Österreich 
Organifreeze Total 
OZO Frostschutz S Total Deutschland GmbH, Düsseldorf / BRD

Total Antigel S-MB 486 Total Deutschland GmbH, Düsseldorf / BRD
Total Frostfrei Total Deutschland GmbH, Düsseldorf / BRD

Veedol Antifreeze O Deutsche Veedol GmbH, Hamburg / BRD 

Wintershall Kühlerschutz Wintershall Mineralöl GmbH, Düsseldorf / BRD   

Presently approved anti corrosion / antifreeze fluids / 50:50 Premix (as of December 2003): 
(50 % water : 50 % corrosion/antifreeze fluids) 

Brand name

 

Manufacturer

 

Liebherr Anti-Freeze APN mix Id.Nr. 8611 045 - 20 l bundle LIEBHERR 
Caltex Extended Life Coolant Pre-Mixed 50/50 (ready-to-use-version) Caltex 
Chevron DEX-COOL Extended Life Prediluted 50/50 Antifreeze coolant Chevron Texaco 
Havoline XLC, 50/50 ARTECO 
Havoline DEX-COOL Extended Prediluted 50/50 Antifreece coolant Chevron Texaco 
Organicool 50/50 Total   

Presently approved anti corrosion / antifreeze fluids with DCA4 - ready to use (as of December 2003): 

Brand name

 

Manufacturer

 

Liebherr Anti-Freeze "pret a l'emploi" Id.Nr. 10 005 347 - 20 l bundle LIEBHERR  

The given anti corrosion / antifreeze fluids are approved for all Liebherr Diesel engines (with and without coolant 
filter / DCA4). 

1.3.1 Coolant with DCA4 (DCA = Diesel Coolant Additive)

 

The additive DCA4 is "used up" during use. The DCA4 concentration in the filter compensates for this loss 
accordingly, if there is no loss of coolant and the correct filter is used at the given change interval.  

The DCA4 concentration must be between 0.3 and 0.8 units per liter of coolant. To check, refer to the 
"Maintenance and inspection guidelines", section 3.4. 

For change intervals for filter and coolant, see ”Maintenance and inspection schedule” , section 3.2. 

If the cooling system is filled initially or refilled after repairs, then DCA 4 in liquid form must be added to the 
50% anticorrosion / antifreeze and 50% water mixture. The mixture should be mixed outside the cooling 
system. Note the safety guidelines issued by the additive manufacturer. 



This results in a coolant mixture ration of approx. 48.5 % water, 48.5 % anticorrosion / antifreeze fluid and 3% 
DCA4. 

In addition, use a new coolant filter, according to the filling quantity. The correct Id. No. of the filter can be 
found in the Parts Manual or the Operation and Maintenance manual of the machine. 

Overview chart DCA4 and filter requirements (as of 2001) 

Coolant system contents Required quantity of liquid DCA 4  DCA 4 - water filter 

Liter Container approx.0.5 liter  appr. liter Id. No. 

24-39  3 oder 1,5 7367 045 

40-59  4 oder 2,0 7381 493 

60-79  5 oder 2,5 7367 052 

80-115  8 oder 4 7367 052 
Container liquid DCA4 at approx. 0.5 l -Id. No. 7363 898 
Liebherr coolant (ready to use, 20 liter, above mixing ratio) - Id. No. 10 005 347 

1.3.2 Coolant - special filling - with anti corrosion fluids, without antifreeze fluids

 

In exceptional cases and if ambient temperatures are constantly above the freezing point, for example in 
tropical regional, where no anticorrosion / antifreeze fluids is proofed available, fresh water and water-soluble 
anticorrosion fluids (Inhibitors) may be used as coolant. 

Do not use coolant refiners (anticorrosion oils) with emulsifying capacity. If necessary, flush the cooling system 
before refilling. 

The fresh water quality must meet use with DCA4 - see chart ”Approved fresh water quality”. 

The coolant must be changed once a year. 

Use of DCA4

 

To provide sufficient protection against corrosion, approximately twice the amount of DCA4 must be used as 
compared to the above mixing ration, when using anticorrosion / antifreeze fluids and DCA4 - see above 
"overview chart and filter requirements". 

The DCA4 concentration must be between 0.6 and 1.06 units. It must be checked during maintenance work or 
when the coolant filter is changed, and corrected, as necessary. 

This results in a mixing ratio of  

max. 94 % fresh water and  

min. 6 % DCA4 additive 

Use of products from Caltex / Chevron Texaco / Havoline / Total

 

To provide sufficient protection against corrosion with these products, a mixture of 92,5 vol.% coolant and 7,5 
vol.% anti corrosion fluid must be kept.  

The mixture ratio must be checked during maintenance work and corrected, as necessary. The concentration 
of the anti corrosion fluid must not fall below 5 vol.% nor exceed 10 vol.%.  

Presently approved anti corrosion fluids (as of December 2003): 

Brand name

 

Manufacturer

 

DCA4 Diesel Coolant Additives Fleetguard 
Caltex CL Corrosion Inhibitor Concentrate Caltex 
Chevron Texaco Heavy Duty Extended Life Corrosion Inhibitor Nitrite Free Chevron Texaco 
Havoline Extended Life Corrosion Inhibitor (XLI) ARTECO 
Total WT Supra Total 
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