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Steering system, component location

Figure 1
Steering system (principle illustration)
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For description of the central valve, hydraulic pump and hydraulic tank, see .900 Hydraulic system and component positions

Steering valve
The steering valve is of the closed centre type. The steering valve is equipped with a load-sensing (LS) outlet from which a 
steering pressure is delivered to the LSS connection on the central valve. From the LS-connection on the central valve the 
steering pressure moves on to the flow compensator on P2.



Figure 2
Steering valve

Figure 3
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Shift valve
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Steering cylinder

Figure 5
Steering cylinder
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Steering system, description
The machine is provided with hydrostatic load-sensing (LS) articulated frame steering consisting of hydraulic pump P2, 
steering valve, shift valve, two accumulators and two steering cylinders. The pump is a variable axial piston pumps which is 
located on the transmission power take-off. P2 provides oil to the central valve, which gives priority to the steering system
before the servo, brake and working hydraulic systems.

The purpose of the shift valve is to connect the minus side of the steering cylinder to increase the steering force during 
severe conditions. The minus side (piston rod end) of which cylinder is determined by the direction in which the machine is 
steered.

The purpose of the accumulators is to dampen pressure peaks against the steering cylinder piston, thus providing a 
smoother steering.

The steering valve is of the closed centre type. The steering valve is equipped with a load-sensing (LS) outlet from which a 
steering pressure is delivered to the LSS connection on the central valve. From the LSP-connection on the central valve the 
steering pressure moves on to the flow compensator on P2.

Neutral position
P2 supplies oil to the priority spool in the central valve. Because the steering valve is closed and no LS-pressure is generated, 
the priority spool changes its position. As the priority spool is proportional, a stand-by pressure acts against the steering
valve even though the priority spool has changed position over to working hydraulics.

Pressure builds up in the outlet line and the internal oil duct. When the steering is not used, the spring force of priority valve 
is overcome.

The spool closes the connection to the steering system and directs the oil over to the brake and servo systems and the 
working hydraulics.

The pump only supplies a stand-by pressure, as no steering is requested. Because the valve does not close fully, the pressure 
at the steering valve will be as great as the stand-by pressure.

The P1 connection is connected to the pump and the P2 connection to the steering valve. The steering valve is in neutral 
position, and therefore only stand-by pressure is built up in the shift valve up to the control spools and also in the damping 
pistons, via the non-return valves and the restrictions. The minus sides (piston rod ends) of the steering cylinders are 
connected to tank through the control spools. The oil at the plus sides (piston ends) of the respective steering cylinders is
closed in by the steering valve. The same enclosed oil actuates the directional spool. The oil in the LS-duct is also enclosed 
because of the non-return valve.



Figure 1
Neutral position
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Accumulators
Steering cylinders
Steering valve
Shift valve
Pressure back-up valve, counteracts cavitation
Directional spool
Central valve
Priority valve
Pressure-limiting valve for max. steering pressure
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Control spool
Yoke, pump
Control spool
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Adjusting screw, maximum pressure working hydraulics
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Flow compensator spool
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Spring
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Steering, right (favourable conditions)
The steering valve is turned and steering pressure passes on out to one of the steering cylinders via the shift valve. The LS-
line becomes connected to one of the outlet ports on the steering valve. The LS-pressure enters on the underside of the 
priority valve and forces, together with the spring force, the spool up and opens the connection to the steering valve.

Thereby the steering is prioritised above the brake and servo systems and the working hydraulics. The LS-pressure then 
passes on to the top of the flow compensator spool and together with the spring force the spool is forced into a balanced 
position against the pressure in the duct. The oil behind the control piston can now be drained via the spools and back to 
the pump housing and the yoke is angled towards maximum flow with the aid of the spring.

The pump supplies an amount of oil that is proportional to steering lock and steering speed. When the pump supplies the 
correct flow, the valve is balanced by the pressure in the LS-line plus the spring against the pressure in the duct.

Oil from the steering valve enters at connection R1, flows on to the plus side (piston end) of the left steering cylinder from 
connection R2 and actuates the directional spool. The directional spool changes over so that oil from the LS-line reaches the
piston in the directional spool. The LS-pressure is too low to displace the control spool. The plus side (piston rod end) of the 
right steering cylinder is filled with oil from the return side via the control spool and one of the anti-cavitation valves. The 
machine is only steered with oil to the plus side (piston end) of the left steering cylinder. Afterfilling takes place because of 
the pressure back-up valve. When steering left, the sequence of events is opposite of the above.

Figure 2
Steering, right (favourable conditions)
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Steering, right (severe conditions)
When the pressure in the LS-line rises to max. steering pressure, the pressure-limiting valve opens to tank. The LS-pressure 
drops after the restriction when a flow is obtained across the restriction.

The valve in the pressure compensator is kept in the lower position by the spring. The spring balances the flow compensator
valve so that oil reaches the control piston. The pressure from the pump is regulated to a value dependent on the force of 
the spring plus the pressure in the LS-line after the restriction.

The pump pressure is the same as the max. steering pressure and is adjusted with the aid of the pressure-limiting valve. The 
angle of the yoke is reduced and thereby the flow, but max. steering pressure is maintained.

The initial position is identical to steering under light conditions. The LS-pressure actuates the control spool in the shift 
valve. Before the control spool opens, the restriction closes and the oil can only be drained through the restriction and this 
provides a smooth pressure-build-up out to the minus side of the right steering cylinder. The non-return valve ensures 
engagement even if the LS-pressure drops momentarily. The machine is steered with oil to the plus side (piston end) of the 
left steering cylinder and the minus side (piston rod end) of the right steering cylinder.
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