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(57) Abstract: Method of reducing the load of at least one engine, in particular an internal combustion engine, arranged in a large
hydraulic excavator by at least one hydraulic secondary consumer, in particular a feed pump, in an overload speed situation of the
respective engine, being reduced in its delivery quantity until the respective engine is returned again to its operational speed range.
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(57) Zusammenfassung: Verfahren zur Lastminderung mindestens eines in einem GroB-Hydraulikbagger angeordneten Motors,
insbesondere eines Verbrennungsmotors, indem in einer drehzahlmiBigen Uberlastsituation des jeweiligen Motors mindestens ein
hydraulischer Nebenverbraucher, insbesondere eine Arbeitspumpe, in seiner Fordermenge soweit abgesenkt wird, bis der jeweilige
Motor wieder in seinen betriebsgemilen Drehzahlbereich zurlickgefiihrt ist.
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METHOD OF REDUCING THE LOAD OF ONE OR MORE ENGINES IN A

LARGE HYDRAULIC EXCAVATOR

1001] The invention relates to a method of reducing the load of at least one engine, 1n
particular in an intermal combustion engine, arranged in a large hydraulic excavator.

[002] The document DE 699 20 452 T2 describes a mobile working machine with
hydraulic circuit, wherein the hydraulic circuit comprises one of the cylinders
arranged in a hoisting device, which is suitable for handling a variable load.
Furthermore provided is a storage battery for the recovery or feedback of the
decreasing load energy.

[003] Among other things, the overload of a drive motor is indicated by a drop 1n the
speed. If this speed drop is not counter-acted by reducing the load, the speed of the
drive motor continues to drop until the motor stops.

1004 ] Large hydraulic excavators with an operational weight > 100 tons are normally

provided with installed engine capacities on the order of magnitude of 500 to 3,000

kW. The cylinder volume for these engines as a rule is in the range of 15 to 60 liters,

wherein the different cylinder volumes in this case correspond to their consumable

output.

[005] Providing engines with even larger dimensions, which could compensate for any
type of overload, is tied to such high costs that these engines become uneconomical.

As aresult of the aforementioned reasons, engines are used that enter the overload
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range during certain operating conditions and, as explained in the above, react with

drastic speed drops.

It is the goal of the present invention to provide a method which in certain
overload situations permits the reduction of the load of at least one engine, 1n
particular an internal combustion engine arranged in a large hydraulic excavator and,

for the most part, makes it possible to compensate for the atorementioned negative

effects.

This goal is achieved for a speed overload situation with a method of reducing the
load of at least one engine, in particular an internal combustion engine, arranged in a
large hydraulic excavator by lowering the delivery quantity of at least one secondary
hydraulic consumer, in particular a pump, far enough so that the respective engine 1s
again returned to its operational speed range.

Advantageous modifications of the subject matter of the invention follow from
the dependent claims.

If the desired reduction in the delivery quantity of the secondary consumer(s) is

not sufficient to return the respective engine to 1ts operational speed range, 1t is

additionally proposed that once the desired reduction in the delivery quantity of the
secondary consumer has been achieved, the delivery quantity of at least one hydraulic
main consumer, €.£. a main operating pump, is also reduced by a predetermined

amount of the delivery quantity, wherein the reduction in the delivery quantity

continues until the respective engine has again been returned to its normal speed range

for the operation.
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Large hydraulic excavators with an operational weight of > 100 tons are equipped
with a plurality of hydraulic consumers (main consumers and secondary consumers),
which frequently are embodied as axial piston pumps with adjustable pumping
capacity. The power consumption of these pumps is added up, thus resulting in the
total load for the engine or engines.

To be able to use the smallest economically viable cylinder volume with respect
to the engine and, as previously explained, reduce the drive motor speed at a relatively
low overload already, e.g. when a bucket enters the matenal, the dehivery quantity of
at least one hydraulic secondary consumer (additional consumer) is nitially reduced.

According to a different idea behind the invention, when using axial piston
pumps, these pumps are adjusted using pressure-proportional valves or servo valves.

Controllable axial piston pumps are addressed herein, among other things, such as
the ones used for ventilator drives in oil cooling and water cooling systems to which
fixed displacement pumps are frequently assigned.

[t is furthermore advantageous tf the main operating pumps are controllable high-
pressure axial piston pumps, for which the delivery quantity is controlled with the aid
of pressure-proportional valves or servo valves, in the same way as for the secondary
consumers. The delivery quantity of these pumps is reduced only following the

completion of the fine control via the initially occurring reduction in the delivery

quantity of the secondary consumer.
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The subject matter of the present invention is described in the following and is

illustrated in the drawing, which shows in:

Figures 1 and 2 A graphic representation of different load spectrums

of an engine installed in a large hydraulic excavator.
Two examples are presented in the following:
Example 1:
Engine capacity: 2 x 900 kW
Delivery quantity for installed operating pumps: 4 x 920 /min, corresponding to 3,680

l/min.

Operating pressure: 280 bar

The associated diagram shows that with a given engine capacity (1,800 kW) and a

given operating pressure for the pumps (280 bar), the operating load that adjusts at the
pumps will be 1,900 kW, which exceeds the capacity of the installed engine (1,800

kW).

The engine can be returned to its capacity range at the time of installation by

reducing, for example, the delivery quantity of at least one secondary hydraulic

consumer that is not listed in further detail herein (e.g. a pump) by 100 kW.
Example 2:
Engine capacity: 2 x 900 kW

Delivery quantity of installed operating pumps: 4 x 920 I/min, corresponding to 3,680

I/min

Operating pressure: 320 bar
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With a predetermined capacity for the installed engine (1,800 kW) 1n connection

with the also predetermined operating pressure (320 bar), a necessary load of 2,200

kW would adjust for the operating pumps.

In a first phase, the delivery quantity of the secondary consumers is reduced by
500 /min. The diagram shows that only a reduction to 1,900 kW is possible in this

case, which still exceeds the installed engine capacity of 1,800 kW.

The engine can then be returned to the installation capacity of 1,800 kW by
additionally reducing the delivery quantity of a main consumer by 100 kW and no

further speed reductions will occur.
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Patent Claims

1. A method of reducing the load of at least one engine, in particular an internal
combustion engine, arranged in a large hydraulic excavator during a speed
overload situation of the respective engine by reducing the delivery quantity of at
least one hydraulic secondary consumer, in particular an operating pump, until the

respective engine has been returned to the normal range for its operating speed.

2. The method according to claim 1, characterized in that the delivery quantity of the
respective secondary consumer is lowered by a predetermined amount, relative to
its total pumping capacity, and that once the delivery quantity of the secondary
consumer has been lowered by this amount, the delivery quantity of at least one

hydraulic main consumer, especially a main operating pump, is reduced by a

predetermined share of its delivery quantity.

3. The method according to claim 1 or 2, characterized in that the respective
secondary consumer is embodied as an axial piston pump with adjustable delivery

quantity, for which the delivery quantity is lowered by a predetermined amount.

4. The method according to one of the claims 1 to 3, characterized in that the

respective main consumer is a high-pressure axial piston pump, for which the

delivery quantity 1s reduced.
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The method according to one of the claims 1 to 4, characterized 1n that the

respective consumer is activated with pressure-proportional valves or servo

valves.
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