
TTechnical Notice

CAMSHAFT SYNCHRONIZER INSTALLATION FD32 TO FD41 

Thoroughly read these instructions before proceeding 
with the replacement. It is strongly recommended 
to have access to technical service information 
during the replacement of the synchronizer.
The camshaft synchronizer comes with a sensor 
alignment tool. The synchronizer needs to be 
properly timed to ensure fuel system timing 
and prevent possible engine damage.
The replacement of the synchronizer can be 
performed in two different ways depending on the 
reason of failure. Please, use the appropriate removal 
and installation chart procedure found below;

SYMPTOMS PROCEDURE
Engine runs but synchronizer is noisy 1

Camshaft sensor fault code but 
synchronizer housing is good 1

Engine was replaced or rebuilt and new 
synchronizer installation is necessary 2

Camshaft synchronizer is 
damage, broken or seized 2

1   Camshaft synchronizer
2   Camshaft sensor and screws
3   Synchronizer Alignment Tool
4   Oil pump Intermediate shaft
5   Notch or Opening

1 2 3 4 5

PROCEDURE 1
Attention: Some vehicles will require the removal 
of additional accessories or upper intake manifold 
to access the synchronizer. Please follow the 
instructions found in the technical service repair 
manuals before proceeding with the removal.

REMOVAL

1.  Disconnect the negative cable from the battery. 
(This prevents the engine from being cranked and 
losing the original position of the synchronizer. If 
this situation occurs, you will need to follow the 
procedure 2 to ensure proper synchronization.) 

2.  Remove the electrical connector from 
the camshaft synchronizer.

3.  Mark the connector position on 
the engine using a marker.

4.  Remove the two screws from the camshaft 
sensor and remove the sensor.

5.  Mark the position of the opening or notch 
of the reluctor wheel. After having installed 
the new synchronizer, the opening must 
absolutely be at the same position.

6.  Remove the synchronizer hold-down bolt.
7.  Gently lift the camshaft synchronizer from the 

engine. (Lifting the synchronizer until the drive 
gear is disengaged from the engine camshaft)

8.  Mark the location of the reluctor opening or 
notch once disengaged from the camshaft 
gear. (This will give you the position where 
the opening should be at installation 
and the opening will position itself as it 
will engage with the camshaft gear)

9.  Pull out the synchronizer from the engine.
10.  The oil pump intermediate shaft might not 

come out with the synchronizer. If so, remove 
the intermediate shaft before proceeding.

11. Clean the mounting surface on the engine 
before installing the new synchronizer.

INSTALLATION
1. Remove the two screws from the new 

camshaft sensor and remove the sensor.
2. First compare the new synchronizer with the one 

removed from the engine to ensure fitment.
3. To ensure lubricity of the synchronizer, dip the 

end of the synchronizer in engine oil all the 
way passed the drive gear. (This will lubricate 
the gear, thrust washer and lower bushing)

4. Install the oil pump intermediate 
shaft to the new synchronizer.

5. Position the reluctor opening or notch on the 

new synchronizer as marked in step 7 of the 
removal section. (This will put the orientation 
of the notch or opening in the right position 
when meshing with the camshaft gear)

6. You may need to repeat step 4 several times to 
ensure proper alignment. Rotate slightly the gear 
left or right to mesh with the proper camshaft 
tooth in order for the synchronizer gear to 
properly line-up once inserted all the way in.

7. Install the camshaft sensor on the 
synchronizer and tighten the screws 
to 23-30 in.-lb (2.5-3.5Nm).

8. Rotate the synchronizer assembly until 
the electrical connector points to the mark 
done in step 3 of the removal procedure.

9. Install the hold-down bolt and tighten to 
bolt to 15 to 22 ft-lb (20.5 to 30 Nm)

PROCEDURE 2
To proceed with the installation of the camshaft 
synchronizer, cylinder No.1 must be set at top 
dead center (TDC) on the compression stroke.
Note : Some engines do not have a timing mark on 
the crankshaft pulley as found on earlier production 
models. Special aftermarket tools are available to 
determine TDC (Top Dead Center) on these engines.
Attention : Some vehicles will require the 
removal of additional accessories or upper intake 
manifold to access the synchronizer. Please 
follow the instructions found in the service repair 
manuals before proceeding with the removal.

REMOVAL
1. Remove the spark plug from cylinder No. 1.
2. Place your thumb over the spark plug hole 

and have someone crank the engine over 
in small pulsations of the ignition switch.

3. When compression is felt, turn the 
ignition switch to the “OFF” position.

4. Disconnect the battery negative cable.

https://www.carid.com/spectra-premium/


 

 

 
 

 

 

5.

 

Use the appropriate socket and ratchet to 
rotate the crankshaft until the piston No. 1 
moves to its highest position. (A small long 
shank screwdriver can be used to feel when 
the piston reaches Top Dead Center).

6.  Remove the synchronizer hold-down bolt.
7.

 

Remove the camshaft synchronizer 
from the engine. 

8.

 

The oil pump intermediate shaft might not 
come out with the synchronizer. If so, remove 
the intermediate shaft before proceeding.

9.

 

Clean the mounting surface on the engine 
before installing the new synchronizer.

INSTALLATION
1.

 

Remove the two screws from the camshaft 
sensor and remove the sensor.

2. First compare the new synchronizer with the one 
removed from the engine to ensure fitment.

3. Install the synchronizer alignment tool 
over the reluctor opening. (The tool has an 
arrow on top to ensure proper alignment 
of the sensor during installation)

4. To ensure lubricity of the synchronizer, dip the 
end of the synchronizer in engine oil all the 
way passed the drive gear. (This will lubricate 
the gear, thrust washer and lower bushing)

5.

 

Install the oil pump intermediate 
shaft to the new synchronizer.

6.  Install the camshaft synchronizer. Ensure that
the tool arrow points 20 to 40 degrees before the 
drive gear engages with the engine camshaft 
gear. (If the position of the arrow is not pointing 
at the right degrees as the chart below indicates, 
lift the synchronizer until gears are not meshed 
anymore and rotate synchronizer more or less 
and reinstall.)
Note : The degree specifications below 
indicate where the arrow of the synchronizer 
tool should be pointing once the sensor 
is fully seated on the engine. 

7. Install the hold-down bolt and tighten 
to 15 to 22 ft-lb (20.5 to 30 Nm).

8. Remove the synchronizer tool.
9. Install the camshaft sensor to the synchronizer 

and tighten to 23-30 in.-lb (2.5-3.5Nm)
10. Reinstall or reposition any accessories that have 

been moved at the early stage of removal.
11. Reconnect the battery negative cable. 

Note : When the battery is disconnected, the 
on-board computers will loose all memorized 
adjustments learned. The vehicle may exhibit 
some driveability issues. Let the vehicle 
idle 10 minutes then drive the vehicle at 
different speeds to relearn adaptive values 
for maximum driveability and performance.

SYNCHRONIZER DEGREE CHART 
Note : The degrees shown in the chart below 
is calculated from the center line of the engine. 
The orientation in degrees plus arrow orientation 
from the synchronizer alignment tool should 
be pointing as mentioned in the chart. Left or 
right position is always determined when you 
are sitting in the vehicle, example: left is the 
drive side and right is the passenger side.

PART # DEGREES  ARROW POINTING 

FD32 38° Right Rear Droit arrière Trasera Derecha
FD33 54° Left Front Gauche devant Frente Izquierdo
FD34 54° Left Front Gauche devant Frente Izquierdo
FD35 0° Rear Arrière Trasero
FD36 75 ° (3.0Ltr) – 60 ° (4.0Ltr) Right Rear Droit arrière Trasera Derecha
FD38 0° Rear Arrière Trasero
FD39 0° Rear Arrière Trasero
FD40 0° Front Devant Frente
FD41 0° Front Devant Frente

* Some degrees may not be shown on 
this chart and should be researched in 
the vehicle technical service manual 
to identify the appropriate degrees.

Left side 

Right side 

Standing in front of 
vehicle, the vehicle 
center line is 0 degrees 
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