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Engine - 2.5L Duratec-ST (VI5) - Engine



Focus 2004.75 (07/2004-) Print



Report An Error



Description and Operation



2.5L Duratec-ST (VI5) engine



General The 2.5L Duratec-ST (VI5) engine is a transversely mounted 5-cylinder, 20-valve, 2522 cm³, turbo engine. The cylinder bore is 83 mm. The stroke is 93.2 mm. It has a compression ratio of 9:1. The valve train is driven by a timing belt. The valve timing of the intake and exhaust camshafts is adjusted by variable camshaft timing (VCT) control units. The accessories are driven by two elastic multigroove belts. The tension of the two multigroove belts is maintained automatically by two separate mechanical belt tensioners. Engine management
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Bosch ME 9.0 engine management system Knock control with two knock sensors Electronic throttle plate Electronic accelerator pedal Variable camshaft timing for intake and exhaust camshafts Fuel rail with combined fuel pressure and temperature sensor Sequential multi-port fuel injection Camshaft position (CMP) sensors for intake and exhaust camshafts. Crankshaft position (CKP) sensor



Engine emission control   



Complies with European emissions standard IV EOBD (European On-board Diagnostic) for the monitoring of emissions-related components. HO2S (Heated Oxygen Sensor), pre- and post-catalytic converter



Diagnosis Diagnosis is performed using WDS (Worldwide Diagnostic System) via the DLC (Data Link Connector). Engine power output and torque



ItemPart Number



Description



1



-



Torque curve



2



-



Power output curve



By the use of VCT for the intake and exhaust camshafts it is possible to attain maximum torque across a wide engine speed range. The maximum torque of 320 Nm is available between 1600 and 4000 rpm. Maximum power output of the engine is 166 kW (225 PS) at 6000 rpm. 2.5L Duratec-ST (VI5) engine
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ItemPart Number



Description



1



-



Engine front cover



2



-



Engine rear cover



3



-



CMP sensor, intake camshaft



4



-



CMP sensor, exhaust camshaft



5



-



VCT oil control solenoid, intake camshaft



6



-



VCT oil control solenoid, exhaust camshaft



7



-



Exhaust VCT control unit



8



-



Intake VCT control unit



9



-



Timing belt idler pulley



10



-



Crankshaft timing belt pulley



11



-



Timing belt tensioner



12



-



Coolant pump pulley



13



-



Timing belt



Design The 2.5L Duratec-ST (VI5) engine is a turbo charged engine with 5 cylinders and 20 valves with electronically-controlled dual VCT. The entire engine is made of aluminum.
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The cylinder head consists of two parts. The cylinder block consists of three parts. A conventional cylinder head gasket is installed between the cylinder head and the cylinder block. The gaskets between the other mating faces are fluid gaskets. The two camshafts are supported by six bearing caps in the two halves of the cylinder head. The top half of the cylinder head consists of a valve cover with integral camshaft bearing caps. Maintenance-free mechanical valve tappets are installed in the cylinder head. The spark plug wells are additionally sealed by O-rings. A cover has been fitted over the spark plug recesses as a protection against dirt and water. The valve train is controlled via a timing belt which drives the intake VCT control unit and the exhaust VCT control unit. These control units then drive the respective camshafts. The timing belt is tensioned via a mechanical timing belt tensioner. The coolant pump is also driven via the timing belt. The compact pent-roof combustion chamber design, the V-shaped arrangement of the valves and the centrally-positioned spark plugs ensure optimum combustion, low knocksusceptibility and low exhaust emissions. The crankshaft has six bearings. The shims are located at the 5th crankshaft main bearing. The pistons are made of a homogeneous aluminum alloy with a graphite coating on the sides. This coating serves to reduce friction and dampen noise. The pistons are cooled from below via oil-spray nozzles screwed into the cylinder block. Design of the variable camshaft timing system This system is an electronically-controlled, dual, independent VCT control system that allows for independent, variable valve timing for the intake and exhaust camshafts. A reference mark for the CMP sensor is machined into each camshaft. The CMP sensors are located in the valve cover. Function The variable camshaft timing system is driven hydro-mechanically by means of the engine oil circuit. Provided for this purpose on the drive side of each of the camshafts is a electronicallycontrolled flow valve with an integral spring mechanism (VCT oil control solenoid), which is supplied with the current engine-speed and load values by the powertrain control module (PCM). Based on these input signals, a larger or smaller camshaft rotation angle is achieved relative to the crankshaft. The CMP sensors register the position of the camshafts and transmit this information to the PCM. Camshafts
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ItemPart Number



Description



1



-



Exhaust camshaft



2



-



Intake camshaft



3



-



Valve cover / upper camshaft bearings



4



-



CMP sensor for intake camshaft



5



-



Intake camshaft reference mark



6



-



Exhaust camshaft reference mark



7



-



CMP sensor for exhaust camshaft



Recesses are provided on the ends of the camshafts; these are for attaching the new special tool (Locking Tool, Camshaft 303-1183) for locking the camshafts. Threads have been cut into the camshafts for attaching the special tool (303-1178). NOTE:The new special tool (303-1178) can only be attached when the camshafts are precisely set to the timing marks.
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Refer to the workshop literature for the exact procedure for attaching and using the new special tool (303-1178). For detection of the CMP sensor signals, reference marks in the form of grooves have been machined into the ends of the camshafts. When the camshafts are set precisely to the timing marks, the machined mark on the exhaust camshaft is located roughly at the 5 o'clock position and the machined mark on the intake camshaft is located at 8 o'clock. No marks have been provided on the camshafts in production; we therefore recommend marking the camshafts before removing them. Camshaft bearings Valve cover and cylinder head



ItemPart Number



Description



1



-



Camshaft bearings



2



-



Valve cover



3



-



Cylinder head



4



-



Spark plug well sealing ring



5



-



Exhaust camshaft



6



-



Intake camshaft



The camshafts are supported in the cylinder head (lower camshaft bearings) and in the valve cover (upper camshaft bearings) by six bearings.
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VCT (Variable Camshaft Timing) VCT control units The engine oil is pumped from the oil pan via the VCT oil control solenoids to the control units of the intake and exhaust camshaft as needed. Here, the camshaft timing is advanced or retarded, based on the input signals from the PCM. The VCT control units for the intake and exhaust camshafts are moved into the locked base position when the engine is stopped through the engagement of a spring-loaded locking pin. The movement to the locked base position is assisted by the tensile force of the timing belt for the intake VCT control unit. With the exhaust VCT control unit, a spring inside the control unit additionally assists in reaching the locked base position. The intake VCT control unit is in the "retarded timing" position and the exhaust VCT control unit is in the "advanced timing" position when in the locked base position. When the engine is started, the lock is hydraulically released when a certain EOP (Engine Oil Pressure) is reached. The procedures must therefore be strictly adhered to when performing adjustment work. The intake and exhaust VCT control units can only be replaced as complete units during servicing. Timing retard
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ItemPart Number



Description



1



-



Camshaft pulley



2



-



Spring-loaded locking pin



3



-



Rotor



4



-



Rotor vane



5



-



Plunger



6



-



Return spring



7



-



VCT oil control solenoid



A



-



Duct connected to chamber (a)



B



-



Duct connected to chamber (b)



C



-



Oil feed duct



D



-



Oil return duct



The engine oil is drawn from the oil pan and routed to the camshaft oil ducts via the engine oil circuit before being routed from there to the VCT oil control solenoid (7) and to the locking pin (2). This releases the locking pin (2) and separates the positive engagement between the camshaft pulley (1) and the rotor (3). When the control unit is being retarded, the chamber (b) fills with engine oil. The rotor (3) starts to turn clockwise as a result of the EOP prevailing in the chamber (b). The engine oil returning from the chamber (a) flows via the oil return duct (D) to the VCT oil control solenoid and from there back into the oil pan. Timing advance
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ItemPart Number



Description



1



-



Camshaft pulley



2



-



Spring-loaded locking pin



3



-



Rotor



4



-



Rotor vane



5



-



Plunger



6



-



Return spring



7



-



VCT oil control solenoid



A



-



Duct connected to chamber (a)



B



-



Duct connected to chamber (b)



C



-



Oil feed duct



D



-



Oil return duct



When the VCT control unit is being advanced, the chamber (a) fills with engine oil. The rotor (3) starts to turn counter-clockwise as a result of the EOP prevailing in the chamber (a). This completes the advance adjustment. The engine oil returning from the chamber (b) flows via the oil return duct (D) to the VCT oil control solenoid and from there back into the oil pan. VCT oil control solenoid



The VCT oil control solenoids are located in the front area in the centre on the valve cover. The purpose of the VCT oil control solenoids is to supply engine oil to the VCT control units in accordance with the actuation by the PCM. This causes the camshaft/valve timing to be either advanced or retarded. Cylinder block
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ItemPart Number



Description



1



-



Cylinder block



2



-



Ladder frame



3



-



Oil pan



The cylinder block consists of three parts. These are the cylinder block, ladder frame and oil pan. The cylinder block has five cylinder liners made of cast iron, which cannot be replaced. The ladder frame serves as a reinforcement and also forms the lower crankshaft bearings. The oil pan supports the sturdy construction and serves as an additional reinforcement. Crankshaft
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ItemPart Number



Description



1



-



Crankshaft



2



-



Timing belt pulley



3



-



Cylindrical pin



4



-



Timing belt pulley splines



5



-



Wide spline



6



-



Crankshaft outer splines



7



-



Crankshaft inner splines



The forged crankshaft in the 2.5L Duratec-ST (VI5) engine is supported in the cylinder block (upper crankshaft bearings) and in the ladder frame (lower crankshaft bearings) by six bearings. The shims are located at the 5th crankshaft main bearing. Located on the drive side of the crankshaft are two sets of splines. The inner splines drive the oil pump. The outer splines engage in the timing belt pulley. The timing belt pulley can only be pushed onto the outer shaft splines in one specific position. For this purpose, one spline on the timing belt pulley and one on the crankshaft have been made wider. The cylindrical pin secures the mass damper. Valve timing
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Timing marks



ItemPart Number



Description



1



-



Exhaust camshaft pulley timing mark



2



-



Engine front cover with timing marks



3



-



Intake camshaft pulley timing mark



4



-



Intake camshaft pulley



5



-



Exhaust camshaft pulley



6



-



Crankshaft timing belt pulley timing mark



7



-



Crankshaft timing belt pulley



8



-



Crankshaft



When checking the valve timing, ensure that the timing marks are aligned exactly. The front engine cover must always be installed when checking and adjusting the valve timing, i.e. timing belt tension, as the timing marks for both camshaft pulleys are provided on its front end. The mark on the crankshaft timing belt pulley must be in exact alignment with the mark on the oil pump housing. Timing belt tension
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The interior mechanism of the timing belt tensioner comprises a spring and a friction element. The friction element serves to absorb small vibrations and fluctuations in engine speed. The spring ensures the correct timing belt tension, regardless of wear and temperature. The tension of the timing belt should be set when the engine is cold. NOTE:If the engine temperature is higher or lower, remember that a different position is specified for the timing belt tensioner (see illustration). The timing belt should be fitted starting from the crankshaft over the idler pulley, the intake and exhaust camshaft pulleys, the coolant pump and finally on the timing belt tensioner. Once the timing belt has been correctly tensioned, the engine must be rotated by hand two turns clockwise at the crankshaft in order to allow a subsequent check of the timing belt tension and adjustment. No direction of movement is specified when using a new timing belt. If, however, the old timing belt is reused, the direction of movement must be marked prior to removal.
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ALIGNMENT PROCEDURE 

1. AT560ZHBAE BRFC165614G R:CARBON FIXED CHIP(1608). 560 1/16W J TAPE. R221. 1. AT560ZHBAE BRFC165614G R:CARBON FIXED CHIP(1608).
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droit et procedure droit et procedure 

Le transport aérien PARIS / OSAKA – TOKYO / PARIS en classe ... le 18 mars 2013 sur la base minimum de 25 personnes, selon les tarifs aériens, terrestres et.
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Disassembly Procedure 

before. SUS M6000 Series Notebook consists of various modules. .... Remove 2 screws (M2*3L(K)) and disconnect the DC IN cable then take away the DC IN ...
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Disassembly Procedure 

Removing WLAN module. 1. Tear off one tape and disconnect WLAN antennas. 2. Unscrew 2 screws (M2*3L) and remove WLAN card. W L A N. M O D U L E ...
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Disassembly Procedure 

1. Slide the battery latch and lift the battery away from the system. HDD Module. The illustrations below show how to remove the HDD module from the notebook.
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Disassembly Procedure 

Slide the battery lock (No.2) and pull the battery pack out. B A T T E R Y. 2. 1 ... The illustrations below show how to remove the HDD module from the notebook.
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Disassembly Procedure 

Turn the non-removable screw here 180 degrees counter-clockwise to loosen the CPU. 6. Squeeze the vacuum handling pump on the CPU and use it to lift the ...
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DESS Procedure 

Purpose: Avoid logging of lost, stolen or forgery SIM-Cards. 5 .... Initial Address Message. MSISDN. : Mobile Station Integrated Services Digital network Number.
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Presentation Procedure 

For instance, the most famous American speech is the Gettysburg. Address* with 278 ... back to this point? Answers: h. reformulating, i. alternative, j. concession, k. underlying, referring backward/forward, ... 6. QUIZ LOC-P7-02-Q 5- 8 min ... Some 
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Disassembly Procedure .fr 

The illustrations below show how to remove and disassemble the Top Case Module. Remove ... Use disassembly tool to pry up the top case and take it away.
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TW7 Assembly Procedure 

Please follow the information provided in this section to perform the complete ... Install the HDD Door to Base unit then fasten accessory screw to fix. Twist force: ...
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procedure directives .fr 

Dec 9, 1997 - Items tested in flight on a routine basis, or occasionally (e.g. hoists or slings), ... controls, auxiliary controls, transmission, rotor head and blade ...
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The TREE Procedure 

Any numeric variable in the output data set can be used to specify the ... A cluster containing at least two objects but not all of them is a branch. ... The TREE procedure creates tree diagrams from a SAS data set containing the tree ... In the foll
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SW1 Disassembly Procedure - tim.id.au 

S. PDF created with pdfFactory Pro trial version www.pdffactory.com ... Release 4pcs screws from LCD Panel and LCD Cover. 5. Disconnect left and right cable ...
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The UNIVARIATE Procedure 

Output 41.1 on page 1319 shows a default univariate analysis for student exam ..... PROC UNIVARIATE uses order statistics (ranks) to compute the confidence.
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Check-out Procedure 

If a parent is coming to collect a student in person, then the signature can be obtained on collection of the student. Finally, please be aware that the final decision ...
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FICHE DE PROCEDURE 

1 mars 2016 - The welcome desk can help them to find accommodation. Trouver un logement Ã  Saint-Etienne n'est pas trÃ¨s difficile. Cependant, il n'existe ...
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MMT Initialization Procedure 

TOYOTA MOTOR CORPORATION Overseas Customer Service Technical Division ... Then perform the whole procedure again from step (a) to step (k). ... Page 2 ...
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Presentation Procedure - Signposting - Wooskills 

BUSINESS ENGLISH. PRESENTATION PROCEDURE 07. SIGNPOSTING .... making your voice and message heard is crucial for crystal clear communication.
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droit et procedure 

(1990), la CHINE (1991), la CALIFORNIE (1992), le. GUATEMALA (1993), la SYRIE et la JORDANIE. (1994), le SRI LANKA (1995), NEW-YORK (1996), le.
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Disassembly Procedure .fr 

L A N M O D U L E. W I R E L E S S. L A N R E M O V A L. 2. Then remove Mini PCI shielding bracket. Remove 1 yellow tape to loose a wireless antenna cable.
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The GPLOT Procedure 

The program for this plot is in Example 4 on page 839. For more .... In addition, regression lines and confidence limits will represent only part of the original data.
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The G3GRID Procedure 

libname reflib 'SAS-data-library'; goptions reset=global gunit=pct border cback=white colors=(black blue green red) ftext=swiss ftitle=swissb htitle=6 htext=3;.
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The CORRESP Procedure 

The PRINT=FREQ option displays output in the appropriate raw or natural units. ...... sq RsD. -1 c B squared cosines. Supplementary column diag(sq Cs -1r.
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