
The power steering system is a rack and pinion design, with an engine-driven pump providing the steering assistance.

The system features variable steering assistance with vehicle speed, a variable ratio steering rack, and a hydraulic control valve which has a torsion bar 

arrangement giving improved center feel to the steering.

Absolute cleanliness must be observed when replenishing the fluid or dismantling any part of the system. If any major component is renewed a new fluid

reservoir must be fitted. New fluid from a sealed container must be used.

Jaguar XJ Range 1998 JTIS Section 211-02 Description and Operation





The steering rack assembly:

are handed (pinion side and non-pinion side) and are orientated according to the vehicle range application.



Steering Rack Components







The positive center-feel torsion bar improves the straight ahead feel of the steering in the region where very small amounts of hydraulic pressure,
and hence reaction pressure, are generated.

The torsion bar assembly forms part of the hydraulic control valve assembly, and includes an axially pre-loaded metal bellows spring, which is arranged

 co-axially with the torsion bar. The torsion bar is positively connected between the end piece and the input shaft. One end of the bellows spring is 

attached to the input shaft, while the other end is attached to a centering device. The centering device has two prism-shaped recesses with caged, 

guided, ball bearings arranged between the recesses, and determines the zero-torsion position of the bellows spring.

On turning the steering wheel from the straight ahead position, the spring forces of the torsion bar assembly must be overcome.

 Initially, the bellows spring produces substantial additional torsional resistance. However, after an angular movement of approximately

0.2 degrees the torsional rigidity decreases and becomes similar to a conventional torsion bar.







Supply and Return Hoses and Pipework

The supply and return hoses and pipework deliver fluid at high pressure from the pump to the steering rack assembly. 

The fluid is then returned to the reservoir through the cooler tube. The high pressure supply hose contains two cable-type attenuators, one at each end, 

to reduce noise. The return pipe is clipped to the steering rack housing by a resilient mounting.

The supply and return pipes are secured to the hydraulic control valve housing by a latch-plate having a single fixing screw. 

The latch-plate is captive to the supply pipe. Each pipe has an O-ring which is a serviceable item.



A quick-fit connector with double O-ring seals is incorporated in the return line and is clipped to the right-hand chassis side member.

The quick-fit connector O-rings are not serviceable.

Special tool JD 182 is required to disconnect the quick-fit connector.





Hydraulic System Operating Principle

The rotary motion of the steering wheel is converted, via the steering rack pinion, to the lateral motion of the rack. Steering assistance

is provided by pressurized fluid being directed against a piston operating within the rack cylinder. Rack movement is achieved by

 differential pressures being applied on either side of the rack piston, caused by unequal restrictions within the hydraulic control valve.

The main components of the hydraulic control valve are the rotary distributor, control sleeve and hydraulic reaction piston. The rotary

distributor and control sleeve turn relative to each other, forming the unequal restrictions which create the differential pressures

to operate the rack piston; the displacement of the distributor and sleeve being controlled by the elastic deformation of a torsion bar 

which is concentric with the pinion and valve. Refer to Positive Center-Feel Torsion Bar in this sub-section.

The hydraulic reaction piston moves axially, relative to the rotary distributor, and is connected to the control sleeve by a three-bearing

helical screw. Pressure applied either side of the hydraulic reaction piston is translated into a rotational force which increases steering effort.

 For details of Servotronic speed-sensitive steering control, refer to Servotronic Control in this sub-section.

When the vehicle is travelling straight ahead, the valve restrictions are balanced, thus providing equal pressures on either side
of the rack piston. When load is applied at the steering wheel, the two halves of the control valve (rotary distributor and control sleeve) are

displaced making the restrictions unequal. The resulting differential pressures on either side of the rack piston, assist the steering rack

 to move to left or right. As the turning load is removed, the pressures equalize again and the steering returns to the straight ahead position,

 aided by suspension geometry.



Servotronic Control

The Servotronic system provides steering assistance which is proportional to vehicle speed. It comprises the steering control module, 
and Servotronic valve forming part of the hydraulic control valve assembly.

The Servotronic valve is an electro-hydraulic device with a variable orifice, which varies in size according to the position of a needle valve. 
The needle valve is controlled by a solenoid in response to a variable current input from the steering control module. This regulates the fluid 
flow through the hydraulic control valve, which determines the amount of steering assistance.



Steering Control Module

The steering control module receives the vehicle speed from the instrument cluster and outputs the corresponding current values 
to the Servotronic valve. At parking speeds, when maximum assistance is required, the current is at its maximum value of 854 mA
the valve is closed. As the vehicle speed increases, the current progressively decreases to its minimum value of 15 mA and the

 valve opens in small increments. This results in an increasing amount of hydraulic pressure being applied to the reaction piston, 
making the steering feel more precise and responsive.

The rate of progression and shape of the characteristic between parking and high speed operation, is determined by the algorithm 
within the steering control module, and is matched to each suspension variant within the vehicle range.


