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Precautions for CAN communication 

CAN communication lines are used to receive information from the skid control ECU 

(ABS ECU) and the ECM, and to transmit warnings to the combination meter. If a 

problem exists in the CAN communication lines, DTCs of the CAN communication 

line are output. 

Perform troubleshooting of communication line problems when the CAN 

communication DTCs are output.  

Be sure to start troubleshooting on the electronic power steering system after 

confirming that the CAN communication system is normal. 

 

Torque sensor zero point calibration 

Using the intelligent tester, perform the torque sensor zero point calibration 

whenever any of the following conditions occur: 

 

• The steering column assembly (containing the torque sensor) has been replaced. 

• The power steering ECU has been replaced. 

• The steering wheel has been replaced. 

• The steering gear assembly has been replaced. 

• There is a difference in steering effort between right and left turning. 

 

Center the steering wheel and align the front wheels straight ahead. 

Connect the intelligent tester to the DLC3. 



Turn the ignition switch ON and turn the tester ON. Initialize the torque sensor zero 

point calibration signal and perform the zero point calibration by following the 

prompts on the tester screen. 

NOTE: Do not touch the steering wheel during the calibration process. Confirm that 

no DTCs are output after the zero point calibration has been completed. 

If DTC C1515/15 is output, this indicates that the torque sensor zero point 

adjustment has not been initialized. If DTC 1516/16 is output, this indicates that 

torque sensor zero point adjustment is incomplete. If DTC C1534/34 is output, this 

indicates a malfunction of the EPS ECU. 

 

 

Electronic Power Steering Replacing Hydraulic 

Hydraulic power steering has been standard equipment on most vehicles for the 

past several decades. Rack and pinion steering usually needs power assist because 

it feels stiff and heavy without it. In recent years, electronic power steering has 

started to replace hydraulics. Electronic power steering uses no fluids so there are 

no hoses, no pump, no leaks and no maintenance. Also, power comes from the 

battery and charging system rather than a belt-driven pump, so electric steering 

requires less horsepower from the engine (for a slight gain in fuel economy and 

performance). 

With hydraulic steering, the pump is the heart of the system. As the pump turns, it 

displaces fluid and generates pressure that flows through a discharge hose to the 

steering gear. Control valves inside the steering housing regulate how the pressure 

is routed to provide power assisted steering. The extra push provided by the 

pressurized fluid reduces steering effort, which makes turning much easier at low 

speeds and when parking. Less steering assist is needed at higher speeds, so many 

“variable assist” PS systems have a solenoid that reduces assist and increases effort 

as the vehicle’s speed increases. 

https://www.knowyourparts.com/technical-articles/steering-geometry-diagnostics/


On older vehicles with “Hydroboost” power brakes, fluid pressure from the PS pump 

also is used to provide power-assisted braking. On some import applications, fluid 

from the PS pump may even be used to drive the radiator cooling fan. Power 

steering pumps are fairly reliable, but like any mechanical device, they suffer wear 

over time. The pump vanes, bushings and seals and wear, resulting in noise, reduced 

steering assist and leaks. A loud squealing noise when turning at low speed is usually 

a slipping belt, not a bad pump. Air in the fluid can also make a pump noisy. But a 

steady whine, moan or growl usually indicates a failing pump. Reduced power assist, 

especially when a cold vehicle is first started, usually indicates wear in the control 

valves in the steering unit, not a bad pump. 

Leaks can occur anywhere in the system, including the discharge and return hoses, 

the pump shaft seal and the steering gear. If the pump is leaking, it needs to be 

replaced. 

The PS pump is usually mounted on the front of the engine and is relatively simple 

to replace on most applications (though access may be limited with many 

transverse-mounted V6 engines). Regardless of mileage, the old fluid should always 

be drained from the system and replaced with new. The additives and corrosion 

inhibitors in old fluid is often depleted, and the fluid may contain dirt and abrasives 

that could damage the new pump. Most new and remanufactured power steering 

pump warranties require the fluid to be changed. Any leaks also should be repaired 

at this time. 

On high-mileage vehicles, both PS hoses should also be replaced along with the drive 

belt. On engines with serpentine belts, the automatic tension also should be 

inspected to make sure it is working properly and capable of maintaining proper belt 

tension (if not, it also needs to be replaced). 

The type of PS fluid that is required will vary with the application. Using a fluid that 

does not meet the OEM requirements may cause problems or failures, so always 

refer to the PS fluid requirements in the owner’s manual or service literature. 

 



Electronic Power Steering  

 

Power steering systems supplement the torque that the driver applies to the 

steering wheel. Traditional power steering systems are hydraulic systems, but 

electric power steering (EPS) is becoming much more common. EPS eliminates 

many HPS components such as the pump, hoses, fluid, drive belt, and pulley. 

For this reason, electric steering systems tend to be smaller and lighter than 

hydraulic systems. 

EPS systems have variable power assist, which provides more assistance at 

lower vehicle speeds and less assistance at higher speeds. They do not require 

any significant power to operate when no steering assistance is required. For 

this reason, they are more energy efficient than hydraulic systems. 

How the system works: 

 The EPS electronic control unit (ECU) calculates the assisting power 

needed based on the torque being applied to the steering wheel by the 

driver, the steering wheel position and the vehicle’s speed. 

 The EPS motor rotates a steering gear with an applied force that reduces 

the torque required from the driver.  



There are four forms of EPS based on the position of the assist motor. They 

are the column assist type (C-EPS), the pinion assist type (P-EPS), the direct 

drive type (D-EPS) and the rack assist type (R-EPS). The C-EPS type has a power 

assist unit, torque sensor, and controller all connected to the steering column. 

In the P-EPS system, the power assist unit is connected to the steering gear's 

pinion shaft. This type of system works well in small cars. The D-EPS system 

has low inertia and friction because the steering gear and assist unit are a 

single unit. The R-EPS type has the assist unit connected to the steering gear. 

R-EPS systems can be used on mid- to full-sized vehicles due to their relatively 

low inertia from high reduction gear ratios.  

Unlike a hydraulic power steering system that continuously drives a hydraulic 

pump, the efficiency advantage of an EPS system is that it powers the EPS 

motor only when necessary. This results in reduced vehicle fuel consumption 

compared to the same vehicle with an HPS system. These systems can be 

tuned by simply modifying the software controlling the ECU. This provides a 

unique and cost effective opportunity to adjust the steering "feel" to suit the 

automotive model class. An additional advantage of EPS is its ability to 

compensate for one-sided forces such as a flat tire. It is also capable of steering 

in emergency maneuvers in conjunction with the electronic stability control. 

In current-day systems, there is always a mechanical connection between the 

steering wheel and the steering gear. For safety reasons, it is important that a 

failure in the electronics never result in a situation where the motor prevents 

the driver from steering the vehicle. EPS systems incorporate fail-safe 

mechanisms that disconnect power from the motor in the event that a 

problem with the ECU is detected. 

The next step in electronic steering is to remove the mechanical linkage to the 

steering wheel and convert to pure electronically controlled steering, which is 

referred to as steer-by-wire. This functions by transmitting digital signals to 

one or more remote electric motors instead of a rack and pinion assembly, 

which in-turn steers the vehicle. While it has been used in electric forklifts and 



some tractors, as well as a handful of concept cars, the 2014 Infinity Q50 was 

the first commercial vehicle to implement steer-by-wire. Although there is 

normally no direct mechanical linkage, the Q50 has a mechanical back-up. In 

the event that a problem is detected with the electronic controls, a clutch 

engages to restore the driver's mechanical control. As with throttle control 

systems, it is likely that steer-by-wire will become the standard once the 

electronic controls prove to be safer and more reliable than the current hybrid 

systems. 
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