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303-01 Engine - 2.3L EcoBoost (201kW/273PS) 2019 Ranger
Removal and Installation Procedure revision date: 01/4/2019

Camshafts

Special Tool(s) / General Equipment

303-1685
Alignment Tool, Camshaft
bl
E274102
<% |303-507
£~ |Timing Peg, Crankshaft TDC
Ak TKIT-2001N-FLM

0 TKIT-2001N-ROW

FEZE1210

Feeler Gauge

Removal

NOTE: During engine repair procedures, cleanliness is extremely important. Any foreign material (including any
material created while cleaning gasket surfaces) that enters the oil passages, coolant passages or the oil pan
can cause engine failure.

NOTE: Do not rotate the camshafts unless instructed to in this procedure. Rotating the camshafts or crankshaft
with timing components loosened or removed can cause serious damage to the valves and pistons.

1. With the vehicle in NEUTRAL, position it on a hoist.
Refer to: Jacking and Lifting (100-02 Jacking and Lifting, Description and Operation).

2. Release the fuel system pressure.
Refer to: Fuel System Pressure Release (310-00 Fuel System - General Information - 2.3L EcoBoost
(201kW/273PS), General Procedures).

e If the camshafts are being removed for servicing other components, remove the timing chain.
Refer to: Timing Chain (303-01 Engine - 2.3L EcoBoost (201kW/273PS), Removal and Installation).
o |f the camshafts are being replaced, remove the VCT units.
Refer to: Variable Camshaft Timing (VCT) Unit (303-01 Engine - 2.3L EcoBoost (201kW/273PS),
Removal and Installation).

4. Remove Special Service Tool: 303-1685 Alignment Tool, Camshaft.
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6. Remove the bolts and the front camshaft cap.
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7. NOTICE: Failure to follow the camshaft loosening procedure can result in damage to the
camshafts.

NOTE: Note the location and orientation of each camshaft bearing cap and the position of the camshaft
lobes on the No. 1 cylinder for installation reference.

e Loosen the camshaft bearing caps in sequence 2 turns at a time until all tension is released from
the camshaft bearing caps and remove the bolts, caps and camshafts.
e Inspect the camshaft bores for any scratches that can be felt by hand.

E2RO300 L — a- — = @

Installation

1. NOTICE: If any new parts are being installed (cylinder head, valves, tappets, camshafts) it is
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necessary to check the valve clearance, follow the next 17 steps exactly or serious damage to the
engine may occur. If the original parts are being installed it is not necessary to check the valve

clearance so proceed to step 18.

Install the crankshaft bolt, washer and place a paint mark on the crankshaft bolt at the 12 o'clock position.

E289301

2. Remove Special Service Tool: 303-507 Timing Peg, Crankshaft TDC.
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3. NOTE: Rotating the crankshaft will position all of the pistons below the deck of the cylinder block and
allow the camshafts to be installed and the valve clearance checked without the possibility of damage to

the valves or pistons.

Using the crankshaft bolt and washer, rotate the crankshaft clockwise 270 degrees until the paint mark is
at the 9 o'clock position.

E288302

4. NOTICE: Failure to follow the camshaft tightening procedure can result in damage to the
camshafts.

e Lubricate the camshafts, camshaft journals and camshaft bearing caps with clean engine oil and
install.

e Install the camshaft caps and the bolts.

e Tighten 2 turns at a time in the sequence shown in 2 stages.

Torque:
Stage 1: 62 Ib.in (7 Nm)
Stage 2: 142 Ib.in (16 Nm)

http://www.fordservicecontent.com/Ford Content/vdirsnet/workshop/ody/~WSKG/US/EN/... 1/9/2019



Page 6 of 16

E260308 40— - SR i ®

5. NOTICE: The camshaft seal gaps must be at the 12 o'clock position or damage to the engine may
occur.

Inspect and position the camshaft seals gaps at the 12 o'clock position as shown.

=
EZR0304 (7]

6. Lubricate the camshafts journals with clean engine oil.
=

http://www.fordservicecontent.com/Ford Content/vdirsnet/workshop/ody/~WSKG/US/EN/... 1/9/2019



Page 7 of 16

E289305) ' \ ' i )

7. Install the camshaft cap and the bolts.
Torque:
Stage 1: 62 Ib.in (7 Nm)
Stage 2: 142 Ib.in (16 Nm)

"Illll‘ U}
L LLLLETS

@

8. NOTICE: Do not remove the spark plugs when the engine is hot or cold soaked. Spark plug thread
or cylinder head damage can occur. Make sure the engine is warm (hand touch after cooling down)
prior to spark plug removal.

NOTICE: If a spark plug is dropped, internal damage may result and the spark plug must be
discarded. The use of a damaged spark plug may cause cylinder misfire resulting in engine
damage.

NOTE: Only use hand tool to remove the spark plugs.
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Remove the spark plugs.

mﬂ"l L ﬂ?’l |
_ h -llil I.II-III| ll- -ll .-I-Il I-L |

R Y.

@

E2B9307

1. Using the flats of the camshaft, rotate the camshaft to place the cam lobe at base circle, with the
lobe pointed away from the tappet.

2. Use a feeler gauge to measure the clearance of each valve and record its location.
Use the General Equipment: Feeler Gauge

3. Repeat to measure all of the lobe/tappet clearances.

=
E282297 @
10. Valve tappet assembly grade chart
1. Grade
2. Id Mark

3. Thickness (mm)
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.:"'i'_\; ::g ) 3| (1) J 3\|
1 MNOD0 3.000 21 MaZ2 3.422
2 MNO25 . 3.025 22 . Mad2 3.442
3 . MOS0 . 3,050 23 . M482 . 3.462
4 MOT5 I 3,075 24 I N482 3.482
] N1040 . 3,100 25 . NS02 3,502
6 N122 | 3.122 2% | nNs22 3.522
7 hAd2 ' 3142 27 . N542 3.542
8 WN162 . 3.162 2B . MN5E82 3.562
a M182 . 3.182 25 . MN5B2 3.582
10 . N202 I 3.202 an I NED2 3.602
11 MZ22 I 3.222 K| I MNE25 3.625
12 MZ242 . 3.242 3z . MBS0 3.650
13 MN262 I 3.262 a3 I MBTS 3.675
14 M282 . 3.282 34 . NTO0 3.700 H
15 N302 . 3.302 35 . NT25 3.725
16 MN322 . 3,322
17 MN342 . 3,342
18 MN3E2 . 3,352
18 nag2 | 3.382
20 . MNa02 . 3,402

EZ83130 @

NOTE: There are two numbers on the valve tappet, one is date code and the other is valve tappet
thickness.

NOTE: The date code “R0605” represents the year made (R), the month (06) and the day (05).
NOTE: A tappet with the number N650 has the thickness of 3.650 mm.

NOTE: Select tappets using this formula: tappet thickness = measured clearance + the existing tappet
thickness - nominal clearance.

NOTE: The nominal clearance is:
e intake: 0.25 mm (0.0095 in).
e exhaust: 0.36 mm (0.0142 in).

NOTE: The acceptable clearances after being fully installed are:
e intake: 0.19-0.31 mm (0.0075-0.0122 in).
e exhaust: 0.30-0.42 mm (0.0118-0.0165 in).
Select the closest tappet size to the ideal tappet thickness available and mark the installation location.

NOTE: Only use hand tool to install the spark plugs.

Install the spark plugs.
Torque: 106 Ib.in (12 Nm)
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13. Remove the bolts and the front camshaft cap.
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14. NOTICE: Failure to follow the camshaft loosening procedure can result in damage to the
camshafts.

Loosen the camshaft bearing caps in sequence 2 turns at a time until all tension is released from the
camshaft bearing caps and remove the bolts, caps and camshafts.
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15.

e Install Special Service Tool: 303-507 Timing Peg, Crankshaft TDC.

E275115
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16. NOTE: Rotating the crankshaft will position the engine at TDC and allow you to install the camshafts in the

same position as noted during the disassembly.

Rotate the crankshaft clockwise 90 degrees so the crankshaft contacts the crankshaft timing peg.
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17. If necessary, replace and lubricate any tappets with the correct tappets selected during the valve
clearance check.

Ezagu'zu.—-l"‘- ———— e ——— o — e @

18. NOTICE: Install the camshafts with the alignment slots in the camshafts lined up so the Camshaft
Alignment Plate can be installed without rotating the camshafts. Make sure the lobes on the No. 1
cylinder are in the same position as noted in the removal procedure. Rotating the camshafts when
the timing chain is removed, or installing the camshafts 180 degrees out of position can cause
severe damage to the valves and pistons.

NOTICE: Failure to follow the camshaft tightening procedure can result in damage to the
camshafts.

NOTICE: Wipe off any excess sealer from the fuel injection pump housing sealing surface of the
cylinder head and rear camshaft cap.
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e Lubricate the camshaft, camshaft journals and camshaft bearing caps with clean engine oil.

e Install the camshafts, caps, bolts and tighten the camshaft bearing cap bolts one turn at a time, until
finger-tight.
Torque:
Stage 1: 62 Ib.in (7 Nm)
Stage 2: 142 Ib.in (16 Nm)
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19. NOTICE: The camshaft seal gaps must be at the 12 o'clock position or damage to the engine may
occur.

Inspect and position the camshaft seals gaps at the 12 o'clock position as shown.

E2B0304

20. Lubricate the camshafts journals with clean engine oil.

http://www.fordservicecontent.com/Ford Content/vdirsnet/workshop/ody/~WSKG/US/EN/... 1/9/2019



Page 14 of 16

EzB0305)

21. Install the camshaft cap and the bolts.
Torque:
Stage 1: 62 Ib.in (7 Nm)
Stage 2: 142 Ib.in (16 Nm)

22. Install the VCT oil control solenoids and the bolts.
Torque: 97 Ib.in (11 Nm)
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23. NOTICE: The Camshaft Alignment Tool is for camshaft alignment only. Using this tool to prevent
engine rotation can result in engine damage.

Install the special tool into the slots on the back of the camshafts.
Install Special Service Tool: 303-1685 Alignment Tool, Camshaft.

E2B9297

24,
o [f the camshafts were removed for servicing other components, install the timing chain.
Refer to: Timing Chain (303-01 Engine - 2.3L EcoBoost (201kW/273PS), Removal and Installation).

o [f the camshafts were replaced, install the VCT units.
Refer to: Variable Camshaft Timing (VCT) Unit (303-01 Engine - 2.3L EcoBoost (201kW/273PS),
Removal and Installation).

25. Pressurize the fuel system.
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Refer to: Fuel System Pressure Release (310-00 Fuel System - General Information - 2.3L EcoBoost
(201kW/273PS), General Procedures).
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