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	COMPONENT LOCATION
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	DESCRIPTION


	1.
	GENERAL DESCRIPTION
The pre-stroke cut relay is located under the fuse box of passenger side. It is used to protect ECM(TICS) not to flow current greater than the specification. It is closed as usual. If the pre-stroke cut relay is defective, battery power is not fed to ECM(TICS). And the engine will be unstable because ECM cannot control injection timing. Also there will be one of the causes to give rise to white smoke during acceleration and ECM(TICS) stops the control of prestroke actuator.


	2.
	DTC DESCRIPTION
If the signal exceeds threshold value, the ECM(TICS) judges this as a fault and DTC is set.


	DTC DETECTING CONDITION


	Item 
	Detecting Condition 
	Possible Cause 

	DTC Strategy
	Voltage monitoring
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Lower than battery voltage
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Poor connection of connector
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Short or open in circuit
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Defective relay


	Enable Conditions
	Ignition ON and Engine run
	

	Threshold Value
	Pre-stroke actuator voltage<0.8V
	

	Diagnosis Time
	Above 1 sec.
	

	Fail Safe
	Fuel Cut
	No
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Pre-stroke control is stopped.
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Target value of pre-stroke is fixed at 1 V.

	

	
	EGR Off
	No
	
	

	
	Fuel Limit
	No
	
	

	
	MIL
	ON
	
	


	SPECIFICATION


Terminal-to-terminal of pre-stroke cut relay connector
	85-86(20°C)
	30-87a(20°C)
	85-86 when supplying power

	160~320Ω
	0Ω (Continuity)
	30-87 :0Ω (Continuity)


Terminal voltage of pre-stroke cut relay connector(at ignition ON)
	86
	87a
	30

	B+ V
	B+ V
	B+ V
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	MONITOR SCAN TOOL DATA


	1.
	Connect scan tool to self-diagnosis connector.


	2.
	Warm up the engine to the normal operation temperature.


	3.
	Turn the electrical equipment and air conditioner "OFF".


	4.
	Monitor "Pre-stroke cut relay and pre-stroke" parameter on the scan tool.
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	TERMINAL & CONNECTOR INSPECTION


	1.
	The electrical system is composed of many harnesses and connectors. Many malfunctions in the electrical system are caused by poor connection of harness and terminals. Faults can also be caused by interference from other electrical systems.


	2.
	Perform the following check procedure.
(1)
Check the harness and terminals for damage: Poor connection, corrosion, deformation.
(2)
Check the connection between ECM and connector: Deviation of terminals, damage of locking condition, connection condition between terminals and wires.



	3.
	Has a problem been found?
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▶ Repair as necessary and then go to "Verification of Vehicle Repair" procedure.
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▶ Go to "Signal Circuit Inspection" procedure.


	SIGNAL CIRCUIT INSPECTION


	1.
	Pre-stroke Cut Relay Power Voltage Inspection
(1)
Disconnect pre-stroke cut relay connector(M39).
(2)
Stop the engine and turn ignition ON, battery ON, start safety switch ON.
(3)
Measure voltage between terminal 2(85) and 5(30) of pre-stroke cut relay harness connector.


Specification: Battery voltage (B+ V)


(4)
Is the measured voltage within specification?
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▶ Go to "ECM(TICS) Power Supply Circuit Voltage Inspection" procedure.
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▶ Go to "Pre-stoke Cut Relay Power Supply Open Circuit Inspection" procedure if the result is below 0 V.
▶ Go to "Signal Short to Power Inspection" procedure if the result is below battery voltage(B+ V).



	2.
	ECM(TICS) Power Supply Circuit Voltage Inspection
(1)
Leave pre-stroke cut relay connector(M39) and ECM(TICS) connector(M26-1, M26-2) connected.
(2)
Stop the engine and turn ignition ON.
(3)
Measure voltage between terminal 1, 10, 11 of ECM(TICS) connector(M26-1) and chassis ground.


Specification: Battery voltage(B+ V)


(4)
Is the measured voltage within specification?
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▶ Go to "Ground Circuit Inspection" procedure.
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▶ Go to "Pre-stroke Cut Relay Power Supply Open in Harness Inspection" procedure if the result is below 0 V.
▶ Go to "Signal Short to Power Inspection" procedure if the result is 0 to below battery voltage(B+ V).



	3.
	Pre-stroke Cut Relay Power Supply Open in Harness Inspection
(1)
Turn ignition OFF.
(2)
Disconnect pre-stroke cut relay connector(M39) and ECM(TICS) connector(M26-1).
(3)
Disconnect fuse TIC RELAY(15A) and measure resistance between fuse terminal TIC RELAY(15A) and terminal 2(85), 5(30) of pre-stroke cut relay harness connector.
(4)
Measure resistance between terminal 4(86) of pre-stroke cut relay harness connector and terminal 10 of ECM(TICS) harness connector.
(5)
Measure resistance between terminal 3(87a) of pre-stroke cut relay harness connector and terminal 1 of ECM(TICS) harness connector.
(6)
Disconnect fuse TIC ECU(5A) and measure resistance between fuse terminal TIC ECU(5A) and terminal 11 of ECM(TICS) harness connector.


Specification: Continuity (below 1.0Ω )


(7)
Is the measured resistance within specification?
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▶ Go to "Signal Short to Power Inspection" procedure.
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▶ Repair open in harness and then go to "Verification of Vehicle Repair" procedure.



	4.
	Signal Short to Power Inspection
(1)
Disconnect fuse TIC RELAY(15A), pre-stroke cut relay connector(M39) and ECM(TICS) connector(M26-1).
(2)
Stop the engine and turn ignition ON.
(3)
Measure voltage between terminal 2(85), 5(30) of pre-stroke cut relay harness connector and chassis ground.
(4)
Measure voltage between terminal 10, 11 of ECM(TICS) connector(M26-1) and chassis ground.


Specification: Below 0~0.1V


(5)
Is the measured voltage within specification?
[image: image22.png]YES




▶ Go to "Ground Circuit Inspection" procedure.
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▶ Repair short to power and then go to "Verification of Vehicle Repair" procedure.



	GROUND CIRCUIT INSPECTION


	1.
	Pre-stroke Cut Relay Ground Inspection
(1)
Turn ignition OFF.
(2)
Disconnect pre-stroke cut relay connector(M39) and ECM(TICS) connector(M26-1).
(3)
Measure resistance between terminal 4(86) of pre-stroke cut relay harness connector and chassis ground.


Specification: Infinite


(4)
Is the measured resistance within specification?
[image: image24.png]YES




▶ Go to "ECM(TICS) Ground Circuit Inspection" procedure.
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▶ Repair short to power or poor contact and then go to "Verification of Vehicle Repair" procedure.



	2.
	ECM(TICS) Ground Circuit Inspection
(1)
Turn ignition OFF.
(2)
Disconnect pre-stroke cut relay connector(M39) and ECM(TICS) connector(M26-1).
(3)
Measure resistance between terminal 10 of ECM(TICS) harness connector(M26-1) and chassis ground.


Specification: Infinite


(4)
Is the measured resistance within specification?
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▶ Go to "Component Inspection" procedure.
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▶ Repair Short to ground or poor contact and then go to "Verification of Vehicle Repair" procedure.
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	COMPONENT INSPECTION


	1.
	Pre-stroke Cut Relay Component Resistance Inspection
(1)
Turn ignition OFF.
(2)
Disconnect pre-stroke cut relay connector(M39).
(3)
Measure resistance between terminals 2(85) and 4(86) of pre-stroke cut relay.
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Specification: 332Ω ±10%(at 20°C)


(4)
Is the measured resistance within specification?
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▶ Go to "Pre-stroke Cut Relay Component Operation Inspection" procedure.
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▶ Replace pre-stroke cut relay and then go to "Verification of Vehicle Repair" procedure.



	2.
	Pre-stroke Cut Relay Component Operation Inspection
(1)
Turn ignition OFF.
(2)
Disconnect pre-stroke cut relay(M39).
(3)
Apply B+ battery voltage to terminal 2(85) of pre-stroke cut relay and ground to terminal 4(86).
(4)
Measure resistance between terminal 5(30) and terminal 3(87a) of pre-stroke cut relay.
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Specification:
With B+ battery: Infinite
Without battery: Continuity


(5)
Is the measured resistance within specification?
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▶ Go to "Verification of Vehicle Repair" procedure.
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▶ Replace pre-stroke cut relay and then go to "Verification of Vehicle Repair" procedure.
▶ Repeat the operation inspection described above two or three times.


	VERIFICATION OF VEHICLE REPAIR


Refer to DTC P0115(page FL-14).
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