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LUBRICATION — LUBRICATION SYSTEM (1GR-FE)

LUBRICATION SYSTEM (1GR-FE)

ON-VEHICLE INSPECTION

1. CHECK ENGINE OIL LEVEL

(a) 5 minutes after the engine stop since the engine was warmed up, the oil level should be between the
low—and full-level marks of the dipstick.

If low, check for leakage and add oil up to the full level mark.

NOTICE:

Do not fill with engine oil over the full level mark.

2. CHECK ENGINE OIL QUALITY
(a) Check the oil for deterioration, water mixing, discoloring
Recommended Viscosity (SAE) or thinning.
S D (b) If the oil quality is visibly poor, replace the oil.
< 5W — 30 > | HINT:
IR Oil grade:
« 29 18 -7 4 18 27 138 Use API grade SL "Energy—Conserving”, or ILSAC multigrade
4 -20 0 20 40 60 80 100 engine oil.
0 sesss| SAE 5W-30 is the best choice for good fuel economy, and good

starting in cold weather.
If SAE 5W-30 is not available, SAE 10W-30 may be used.
However, it should be replaced with SAE 5W-30 at the next oil
replacement.

3. REMOVE OIL PRESSURE SWITCH ASSY

(a) Disconnect the oil pressure switch connector.

(b) Using a 24 mm deep socket wrench, remove the oil pressure switch.

4. INSTALL OIL PRESSURE GAUGE
(a) Install the oil pressure gauge.

Y AT5904

5.  WARM UP ENGINE
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LUBRICATION - LUBRICATION SYSTEM (1GR-FE)

6. CHECK OIL PRESSURE
Oil pressure:
At idle 29 kPa (0.3 kgf-cm?, 4.2 psi) or more
At 3,000 pm 294 — 588 kPa (3.0 — 6.0 kgf-cm?, 43 — 85 psi)
7. INSTALL OIL PRESSURE SWITCH
P Adhesive (@) Remove the oil pressure gauge.
(b)  Apply adhesive to 2 or 3 threads of the oil pressure switch.
C Adhesive:
Part No. 08833 — 00080, THREE BOND 1344,
r LOCTITE 242 or equivalent
R— (c) Using a 24 mm deep socket wrench, Install the oil pres-
sure switch.
13638 Torque: 15 N-m (152 kgf-cm, 11 ft-1bf)
NOTICE:
Do not start the engine for 1 hour after the installation.
(d) Connect the oil pressure switch connector.
8. START ENGINE AND CHECK FOR LEAKS
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LUBRICATION — LUBRICATION SYSTEM (1GR-FE)

INSPECTION

1. INSPECT OIL COOLER ASSY
(@) Check the oil cooler for damage or clogging.
If necessary, replace the oil cooler.

AT6455
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LUBRICATION - OILFILTER SUB-ASSY (1GR-FE)

OIL FILTER SUB-ASSY (1GR-FE)

REPLACEMENT
CAUTION:

¢ Prolonged and repeated contact with engine oil will result in the removal of natural oils from
the skin, leading to dryness, irritation and dermatitis. In addition, used engine oil contains po-
tentially harmful contaminants which may cause skin cancer.

¢ Precautions should be taken when replacing engine oil to minimize the risk of your skin making
contact with used engine oil. Protective clothing and gloves that cannot be penetrated by oil
should be worn. The skin should be washed with soap and water, or use water—less hand clean-
er, to remove any used engine oil thoroughly. Do not use gasoline, thinners, or solvents.

¢ In order to preserve the environment, used oil and used oil filters must be disposed of at desig-

nated disposal sites.
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1. DRAIN ENGINE OIL

(a) Remove the engine under cover seal No. 3.

(b) Remove the oil pan drain plug and drain the engine oil.
(c) Clean the oil pan drain plug and install a new gasket and

it.
Torque: 40 N-m (408 kgf-cm, 30 ft1bf)

2. REMOVE OIL FILTER SUB-ASSY
Remove the drain pipe cap.

(b)  While removing the oil filter with SST, catch the oil from the
oil filter with a container.
SST 09228-07501

(c) Install the drain pipe cap.

(d) Clean the oil catch plate.

HINT:

When using a drain hose, perform the following procedure.
(e) Remove the drain pipe cap.

(f)  Connect a drain hose to the oil filter bracket.

HINT:

¢ Drain hose inside diameter: 8 mm (0.31 in.)

4 Drain hose length: 900 mm (35.43 in.)

Feed the drain hose down through the engine under cov-
er, and put the drain oil container beneath the drain hose
in order to catch the oil from the oil filter.
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LUBRICATION — OILFILTER SUB-ASSY (1GR-FE)

Using SST, remove the olil filter.

SST 09228-07501

Remove the drain hose and install the drain pipe cap.
Clean the oil catch plate.

INSTALL OIL FILTER SUB-ASSY

Clean the oil filter contact surface on the oil filter bracket.
Lubricate the rubber gasket of a new oil filter with clean
engine oil.

Tighten the oil filter by hand until the rubber gasket con-
tacts the seat of the filter bracket.

(d) Using SST, give it an additional 3/4 turn to set the filter.
SST 09228-07501

4. ADD ENGINE OIL

(a) Fill with new engine oil.

Capacity:

Drain and refill:

w/ Oil filter change: 5.2 liters (5.5 US qts, 4.6 Imp. gts)
w/o Qil filter change: 4.9 liters (5.2 US gts, 4.3 Imp. qts)
Dry fill: 6.0 liters (6.3 US qts, 5.3 Imp. qts)

Reinstall the oil filler cap.

CHECK FOR ENGINE OIL LEAKS

CHECK ENGINE OIL LEVEL

c
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17-6 LUBRICATION - TIMING CHAIN OR BELT COVER
SUB-ASSY (1GR—FE)

TIMING CHAIN OR BELT COVER SUB-ASSY (1GR-FE)
COMPONENTS

&—{75(76,66in.1bf) |
|
9

VV—-Bank Cover

Air Cleaner Hose No. 2 [8.0(82, 71in.ibf) |

" Vacuum Hose

Mass Air Flow

Meter Connector}a_

Ventilatiojfose No. 2 Air Cleaner Assy \\\\\\\\i\w‘\
TS

{
Battery Clamp /Qi%\ E
_ g S O

Y | N-m (kgf-cm, ft-Ibf) |: Specified torque s
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LUBRICATION — TIMING CHAIN OR BELT COVER 17-7
SUB-ASSY (1GR—FE)

| 5.0 (51, 44 in.1bf) |

Radiator Support Seal Upper

Eai Hilley Fan Shroud

Fan w/ Fluid Coupling

Fan and Generator V Belt

v | N'm (kgf-cm, ft-Ibf) |: Specified torque ATe4E
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17-8 LUBRICATION - TIMING CHAIN OR BELT COVER
SUB-ASSY (1GR—FE)

Qil Level Gauge Qil Level Gauge Guide

[43 (438, 32) |

Generator Assy Qj Terminal Cap

sEmzt” -'.,..
43 (438, 32) \';1-""""““ "
-
Cooler Compressor Assy

| 8.0(82, 71 in.1bf) |

| 8.0(82, 71 in.ibf) |

Wire Harness Clamp Bracket

N'm (kgf-cm, ft:Ibf) |: Specified t
| (kg ) | peciiac forque Cooler Compressor Connector
Y 4 Non-reusable part AT6456
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LUBRICATION -

TIMING CHAIN OR BELT COVER
SUB-ASSY (1GR-FE)

17-9

Water By—pass Hose No. 2
Water By—pass Hose No. 3

Water Inlet

4 Gasket
[ 9.0(92, 80 in.1bf) |

Water By—pass
Hose No. 1

iy =
30 (398, 29) |

Idler Pulley Sub—assy No. 2

[ 9.0(92, 80in.1bf) |- 2 |

Idler Pulley Sub—assy No. 1

@\m—— Oil Cooler Hose (w/ Qil Cooler)

- é—| 9.0 (92, 80 in. Ibf) |

Oil Pan Sub—assy
&> ¢ Gasket

@— Oil Strainer Sub—assy

f@_| 9.0 (92, 80 in.Ibf) |

Oil Pan Sub—assy No. 2

| 9.0 (92, 80 in. Ibf) }—é 4 Gasket

| N'm (kgf-cm, ft-Ibf) |: Specified torque
y ® Non-reusable part

Qil Pan Drain Plug

36 (367, 27)

ATB467
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17-10 LUBRICATION - TIMING CHAIN OR BELT COVER
SUB-ASSY (1GR—FE)

Water By—pass Hose

VSV Connector
[28(286,21) | M

} ; Intake Air Surge Tank
al VSV Connector
@ I 4 B ;.. #

Fuel Vapor Feed Hose

Throttle Body w/

Motor Connector : '

Surge Tank
Stay No. 1

(el

Ventilation Hose No. 1
| 9.0(92, 80 in.Ibf) |

[9.0(92,80in.1bf) | ﬂ

%1\ QOil Baffle Plate %%
. Cylinder Head Cover |9.0(92,80in.lbf) }—— = Ignition
@Sub—assy Seal Washer Coil Assy

- —®
[9.0 (92, 80 in. 1bf) |—ﬁ y

* Cylinder Head Cover
Sub-assy LH

i

| 9.0 (92, 80 in. Ibf) |

Cylinder Head Cover
Gasket No. 2

Cylinder Head Cover Gasket 80 in.1bf) | Camshaft Timing

, Oil Control Valve Assy

9.0 (92, 80 in.Ibf) |

| N'm (kgf-cm, ft-Ibf) |: Specified torque
y 4 Non-reusable part AT6465
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LUBRICATION — TIMING CHAIN OR BELT COVER 17-11
SUB-ASSY (1GR—FE)

Timing Chain or Belt
Cover Sub—assy

s
“-m-,mm - \

Qil Filter Bracket
Sub-assy

19 (194, 14)

‘@u\w @ Wy

23 (235, 17)

€ Timing Gear Case or Timing Chain Case Qil Seal

250 (2,549, 184)

Crankshaft Pulley

| N'm (kgf-cm, ft'Ibf) |: Specified torque
y ® Non-reusable part ATBATSY
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17-12 LUBRICATION - TIMING CHAIN OR BELT COVER
SUB-ASSY (1GR—FE)

REPLACEMENT

REMOVE POWER STEERING LINK ASSY (See page 51-20)
REMOVE DIFFERENTIAL CARRIER ASSY FRONT (4WD DRIVE TYPE) (See page 29-8)
DRAIN ENGINE COOLANT (See page 16-5)
DRAIN ENGINE OIL (See page 17-4)
REMOVE BATTERY
REMOVE V-BANK COVER (See page 10-7)
REMOVE RADIATOR SUPPORT SEAL UPPER
) Remove the 11 clips and radiator support seal upper.
LOOSEN FAN W/ FLUID COUPLING (See page 16-6)
REMOVE FAN AND GENERATOR V BELT (See page 14-5)
10. REMOVE FAN W/ FLUID COUPLING (See page 16-6)
11. DISCONNECT VENTILATION HOSE NO.2 (See page 10-7)
12. REMOVE AIR CLEANER ASSY (See page 10-7)
13. REMOVE OIL LEVEL GAUGE GUIDE
(a) Remove the oil level gauge.
(b) Remove the bolt and pull out the oil level gauge guide.
(c) Remove the O-ring from the oil level gauge guide.
14. REMOVE WATER INLET (See page 16-6)
15. SEPARATE VANE PUMP ASSY (See page 14-119)
16. REMOVE GENERATOR ASSY (See page 19-26)
17. SEPARATE COOLER COMPRESSOR ASSY (See page 18-7)
18. REMOVE V-RIBBED BELT TENSIONER ASSY (See page 14-119)
19. REMOVE IDLER PULLEY SUB-ASSY NO.2
(a) Remove the 2 bolts and 2 idler pulleys.
20. REMOVE IDLER PULLEY SUB-ASSY NO.1
(@) Remove the bolt and idler pulley.
21. REMOVE CRANKSHAFT PULLEY (See page 14-119)
SST 09213-54015 (91651-60855), 09330-00021, 09950-50013 (09951-05010, 09952-05010,
09953-05020, 09954-05030)
22. REMOVE OIL PAN SUB-ASSY NO.2 (See page 14-119)
SST 09032-00100
23. REMOVE OIL STRAINER SUB-ASSY (See page 14-119)
24. REMOVE OIL PAN SUB-ASSY (See page 14-119)
25. REMOVE INTAKE AIR SURGE TANK (See page 14-132)
26. REMOVE IGNITION COIL ASSY
27. REMOVE CYLINDER HEAD COVER SUB-ASSY (See page 14-132)
28. REMOVE CYLINDER HEAD COVER SUB-ASSY LH (See page 14-132)
29. REMOVE CAMSHAFT TIMING OIL CONTROL VALVE ASSY
(@) Disconnect the 2 oil control valve connectors.
(b) Remove the 2 bolts and 2 camshaft timing oil control valves.
30. REMOVE VVT SENSOR (See page 18-5)
31. REMOVE OIL FILTER BRACKET SUB-ASSY
(@) Remove the 3 bolts, 2 nuts, oil filter bracket and gasket.

ot T Ll L e
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LUBRICATION — TIMING CHAIN OR BELT COVER

17-13
SUB-ASSY (1GR-FE)

AT6447

3@0‘51—:—%‘ B> Ea= B
=B N5

AT6449
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Y AT6451
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32. REMOVE TIMING CHAIN OR BELT COVER
SUB-ASSY
(@) Remove the 24 bolts and 2 nuts.

(b) Remove the timing chain cover by prying between the tim-
ing chain cover and cylinder head or cylinder block with
a screwdriver.

NOTICE:

Be careful not to damage the contact surfaces of the timing

chain cover, cylinder block and cylinder head.

(c) Remove the O-ring from the LH cylinder head.

33. REMOVE TIMING GEAR CASE OR TIMING CHAIN
CASE OIL SEAL

(@) Using a screwdriver, pry out the oil seal.

NOTICE:

Be careful not to damage the oil pump assembly. Wrap a tip

of the screwdriver with tape.

34. INSTALL TIMING GEAR CASE OR TIMING CHAIN
CASE OIL SEAL

(@) Using SST and a hammer, tap in a new oil seal until its sur-
face is flush with the timing chain cover edge.
SST 09226-10010

(b) Apply MP grease to the oil seal lip.

35. INSTALL TIMING CHAIN OR BELT COVER SUB-ASSY

(@) Remove any old packing (FIPG) material and be careful
not to drop any oil on the contact surfaces of the timing
chain cover, cylinder head and cylinder block.
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LUBRICATION - TIMING CHAIN OR BELT COVER

SUB-ASSY (1GR—FE)

AT6301

Packing
AT6302

-I ;! '. 3
Seal Packing >/3_ 4 mm

Seal Width 3 —4 mm

=<

AT6303

ATG304
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(b)

Install a new O-ring to the LH cylinder head as shown in
the illustration.

Apply a continuous bead of the seal packing (diameter 3
-4 mm (0.12 - 0.16 in.)) to 4 locations as shown in the
illustration.

Seal packing: Part No. 08826-00080 or equivalent

Apply a continuous bead of the seal packing (diameter 3
—4 mm (0.12 — 0.16 in.)) to the timing chain cover as
shown in the illustration.

Seal packing:

Water pump part: Part No. 08826-00100 or equivalent
Other part: Part No. 08826-00080 or equivalent

NOTICE:

*

Install the timing chain cover within 3 minutes after
applying seal packing. After installing it, timing chain
cover bolts and nuts must be tightened within 15 min-
utes. Otherwise the seal packing must be removed
and reapplied.

Do not apply seal packing to the "A” as shown in the
illustration.

Align the key way of the oil pump drive rotor with the rect-
angular portion of the crankshaft timing gear, and slide
the timing chain cover into place.
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LUBRICATION — TIMING CHAIN OR BELT COVER 17-15
SUB-ASSY (1GR—FE)

(f)  Install the timing chain cover with the 24 bolts and 2 nuts.
Tighten the bolts and nuts uniformly in several steps.
Torque: 23 N-m (235 kgf-cm, 17 ft1bf)

NOTICE:

Pay attention not to wrap the chain and slipper over the tim-

ing chain cover seal line.

HINT:

Each bolt length as follows:

arsr| A 25 mm (0.98 in.)

39.
40.
41.

42.
43.
44,
45.
46.

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
o7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

B 55mm (2.17 in.)
INSTALL OIL FILTER BRACKET SUB-ASSY
Install a new gasket and oil filter bracket with the 3 bolts and 2 nuts.
Torque: 19 N-m (194 kgf-cm, 14 ft.Ibf)
INSTALL VVT SENSOR (See page 18-5)
INSTALL CAMSHAFT TIMING OIL CONTROL VALVE ASSY
Insert the camshaft timing oil control valves to each cylinder head, and tighten the 2 bolts.
Torque: 9.0 N-m (92 kgf-cm, 80 in. 1bf)
INSTALL CYLINDER HEAD COVER SUB-ASSY LH (See page 14-132)
INSTALL CYLINDER HEAD COVER SUB-ASSY (See page 14-132)
INSTALL IGNITION COIL ASSY
Torque: 9.0 N-m (92 kgf.cm, 80 in..1bf)
INSTALL INTAKE AIR SURGE TANK (See page 14-132)
INSTALL OIL PAN SUB-ASSY (See page 14-119)
INSTALL OIL STRAINER SUB-ASSY (See page 14-119)
INSTALL OIL PAN SUB-ASSY NO.2 (See page 14-119)
INSTALL CRANKSHAFT PULLEY (See page 14-119)
SST 09213-54015 (91651-60855), 09330-00021
INSTALL IDLER PULLEY SUB-ASSY NO.1 (See page 14-119)
INSTALL IDLER PULLEY SUB-ASSY NO.2 (See page 14-119)
INSTALL V-RIBBED BELT TENSIONER ASSY (See page 14-119)
INSTALL COOLER COMPRESSOR ASSY (See page 18-7)
INSTALL GENERATOR ASSY (See page 19-26)
INSTALL VANE PUMP ASSY (See page 14-119)
INSTALL WATER INLET (See page 16-6)
INSTALL OIL LEVEL GAUGE GUIDE (See page 14-119)
INSTALL AIR CLEANER ASSY (See page 10-7)
CONNECT VENTILATION HOSE NO.2
INSTALL FAN W/ FLUID COUPLING (See page 16-6)
INSTALL FAN AND GENERATOR V BELT (See page 14-5)
FULLY TIGHTEN FAN W/ FLUID COUPLING (See page 16-6)
INSTALL RADIATOR SUPPORT SEAL UPPER
INSTALL BATTERY
INSTALL DIFFERENTIAL CARRIER ASSY FRONT (4WD DRIVE TYPE) (See page 29-8)
INSTALL POWER STEERING LINK ASSY (See page 51-20)
ADD ENGINE OIL (See page 17-4)
ADD ENGINE COOLANT (See page 16-5)
CHECK FOR ENGINE OIL LEAKS
CHECK FOR ENGINE COOLANT LEAKS (See page 16-1)
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17-16 LUBRICATION - TIMING CHAIN OR BELT COVER
SUB-ASSY (1GR_FE)

68. INSTALL V-BANK COVER
(a) Install the V-bank cover with the 2 nuts.
Torque: 7.5 N-m (76 kgf.-cm, 66 in..1bf)
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LUBRICATION - OIL PUMP ASSY (1GR-FE)

OIL PUMP ASSY (1GR-FE)
COMPONENTS

Timing Chain or Belt
Cover Sub—assy

¢ O-ring

%—| 9.0 (92, 80 in. Ibf) |

Qil Pipe

Drive Rotor

Oil Pump Cover

Relief Valve ——03 N I
Relief Valve Spring 4§ —{ 9.0 (92, 80 in.1bf) |

Relief Valve Plug

| N-m (kgf-cm, ft-Ibf) |: Specified torque

y ® Non-reusable part A72930
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LUBRICATION - OIL PUMP ASSY (1GR-FE)

OVERHAUL

X“((/09

1.  REMOVE OIL PUMP COVER
(@) Remove the 3 bolts and oil pipe.
(b) Remove the 2 O-rings.

(c) Remaove the 7 bolts, oil pump cover, drive rotor and driven
rotor.

2. REMOVE OIL PUMP RELIEF VALVE
(@) Remove the plug, spring and relief valve.

O |
Y @ /:-47 AT2933
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3. INSPECT OIL PUMP RELIEF VALVE

(a) Coat the valve with engine oil and check that it falls
smoothly into the valve hole by its own weight.

If not, replace the relief valve. If necessary, replace the oil pump

assembly.

4. INSPECT OIL PUMP ROTOR SET
(a) Place the drive and driven rotors into the timing chain cov-
er with the marks facing upward.
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LUBRICATION - OIL PUMP ASSY (1GR-FE)

AT2935

5. INSTALL OIL PUMP RELIEF VALVE

(b) Inspect rotor tip clearance.

(1) Using a feeler gauge, measure the clearance be-

tween the drive and driven rotor tips.

Standard clearance:

0.06 — 0.16 mm (0.0024 — 0.0063 in.)

Maximum tip clearance: 0.16 mm (0.0063 in.)
If the clearance is greater than maximum, replace the rotor as
a set.

(c) Inspect rotor side clearance.

(1) Using a feeler gauge and precision straight edge,
measure the clearance between the rotors and pre-
cision straight edge.

Standard clearance:

0.03 - 0.09 mm (0.0012 - 0.0035 in.)

Maximum side clearance: 0.09 mm (0.0035 in.)

If the clearance is greater than maximum, replace the drive and
driven rotors. If necessary, replace the timing chain cover as-
sembly.

(d) Inspect rotor body clearance.

(1) Using a feeler gauge, measure the clearance be-
tween the driven rotor and body.

Standard clearance:

0.250 — 0.325 mm (0.0098 - 0.0128 in.)

Maximum body clearance: 0.325 mm (0.0128 in.)

If the clearance is greater than maximum, replace the drive and
driven rotors. If necessary, replace the timing chain cover as-
sembly.

(a) Coat the relief valve with engine oil and insert the relief valve and spring into the valve hole.

(b) Install the relief valve plug.

Torque: 49 N-m (500 kgf-cm, 36 ft-Ibf)

Y AT2934
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. INSTALL OIL PUMP COVER
(@) Apply new engine oil to the drive and driven rotors.
(b) Place the drive and driven rotors into the timing chain cov-
er with the marks facing the oil pump cover side.
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LUBRICATION - OIL PUMP ASSY (1GR-FE)

™\

|
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Install the oil pump cover with the 7 bolts.
Torque: 9.0 N-m (92 kgf-cm, 80 in.-1bf)
Install a new O-ring to the oil pump cover.
Install a new O-ring to the oil pipe.

Install the oil pipe with the 3 bolts.
Torque: 9.0 N-m (92 kgf-cm, 80 in.:1bf)

Author : Date :
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LUBRICATION - OIL COOLER ASSY (1GR-FE)
OIL COOLER ASSY (1GR-FE)
REPLACEMENT
1. DRAIN ENGINE COOLANT (See page 16-5)
2.  REMOVE OIL FILTER SUB-ASSY (See page 17-4)
SST  09228-07501
3. REMOVE V-BANK COVER (See page 10-7)

AT6453

AT6454

Install the V-bank cover with the 2 nuts.
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Torque: 7.5 N-m (76 kgf-cm, 66 in. 1bf)

REMOVE OIL COOLER ASSY
Disconnect the 2 oil cooler hoses from the oil cooler.

Remove the union bolt, plate washer and oil cooler.
Remaove the O-ring from the oil cooler.

INSTALL OIL COOLER ASSY

Clean the oil cooler contact surface on the cooler mount-
ing.

Place a new O-ring to the oil cooler.

Apply a light coat of engine oil on the threads of the union
bolt.

Install the oil cooler and plate washer with the union bolt.
Torque: 68 N-m (693 kgf-cm, 50 ft:1bf)
Connect the 2 oil cooler hoses to the oil cooler.

INSTALL OIL FILTER SUB-ASSY (See page 17-4)
SST  09228-07501
ADD ENGINE COOLANT (See page 16-5)
ADD ENGINE OIL
CHECK ENGINE OIL LEVEL (See page 17-4)

CHECK FOR ENGINE OIL LEAKS

CHECK FOR ENGINE COOLANT LEAKS (See page 16-1)
INSTALL V-BANK COVER
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LUBRICATION - LUBRICATION SYSTEM (2UZ-FE)

LUBRICATION SYSTEM (2UZ-FE)

ON-VEHICLE INSPECTION

1. CHECK ENGINE OIL LEVEL

(a) After warm up the engine and then 5 minutes after the engine stop, oil level should be between the
low level and full level marks of the dipstick.
If low, check for leakage and add oil up to the full level mark.

NOTICE:

Do not fill with engine oil above the full level mark.

Recommended Viscosity (SAE):

L T 1T T T T T T T 1

| W30 - l>
< 5V/=30 PREFERRED >

L T [ T T 1 LT T 1T T 1
°F —20 0 20 40 60 80 100
‘c 29 18 T 4 16 27 38

TEMPERATURE RANGE ANTICIPATED BEFORE NEXT OIL CHANGE

B00319

AB7119

5. WARM UP ENGINE
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2. CHECK ENGINE OIL QUALITY

(a) Check the oil for deterioration, entry of water, discoloring
or thinning.

(b) If the quality is visibly poor, replace the oil.

HINT:

Oil grade:

Use API grade SL "Energy—Conserving”, or ILSAC multigrade

engine oil.

SAE 5W-30 is the best choice for good fuel economy, and good

starting in cold weather.

If SAE 5W-30 is not available,

SAE 10W-30 may be used. However, it should be replaced with

SAE 5W-30 at the next oil change.

3. REMOVE OIL PRESSURE SWITCH ASSY

(@) Remove the engine under cover.

(b) Disconnect the oil pressure switch connector.

(c) Using a 24 mm deep socket wrench, remove the oil pres-
sure switch.

4. INSTALL OIL PRESSURE GAUGE
(a) Install the oil pressure gauge.
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LUBRICATION — LUBRICATION SYSTEM (2UZ-FE)

6. CHECK OIL PRESSURE
Oil pressure:
At idle 29 kPa (0.3 kgf-cm?, 4.2 psi) or more
At 3,000 pm 294 — 588 kPa (3.0 — 6.0 kgf-cm?, 43 — 85 psi)
7. INSTALL OIL PRESSURE SWITCH
P Adhesive (@) Remove the oil pressure gauge.
(b)  Apply adhesive to 2 or 3 threads of the oil pressure switch.
C Adhesive:
Part No. 08833 — 00080, THREE BOND 1344,
r LOCTITE 242 or equivalent
R— (c) Using a 24 mm deep socket wrench, Install the oil pres-
sure switch.
13638 Torque: 15 N-m (152 kgf-cm, 11 ft-1bf)
(d) Connect the oil pressure switch connector.
8. START ENGINE AND CHECK FOR LEAKS
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OIL FILTER ASSY (2UZ-FE)

REPLACEMENT
CAUTION:

¢ Prolonged and repeated contact with mineral oil will result in the removal of natural fats from
the skin, leading to dryness, irritation and dermatitis. In addition, used engine oil contains po-
tentially harmful contaminants which may cause skin cancer.

¢ Care should be taken, therefore, when changing engine oil to minimize the frequency and
length of time your skin is exposed to used engine oil. Protective clothing and gloves that can-
not be penetrated by oil should be worn. The skin should be thoroughly washed with soap and
water, or use water—less hand cleaner, to remove any used engine oil. Do not use gasoline, thin-

ners, or solvents.

¢ In order to preserve the environment, used oil and used oil filters must be disposed of only at

designated disposal sites.
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DRAIN ENGINE OIL

Remove the engine under cove seal No. 3.

Remove the oil pan drain plug and drain the engine oil.
Clean the oil pan drain plug and install a new gasket and
it.

Torque: 39 N-m (398 kgf-cm, 29 ft1bf)

2. REMOVE ENGINE UNDER COVER SUB-ASSY NO.1
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“:;_:*yf/’fj: g/ \
¥ — el 7/« e

2004 4RUNNER REPAIR MANUAL (RM1059U)

REMOVE OIL FILTER ASSY
Using SST, remove the oil filter.
SST 09228-07501

INSTALL OIL FILTER ASSY

Clean the oil filter contact surface on the oil filter mount-
ing.

Lubricate the filter rubber gasket with clean engine oil.
Tighten the oil filter by hand until the rubber gasket con-
tacts the seat of the filter mounting.
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(d) Using SST, give it an additional 3/4 turn to set the filter.
SST 09228-07501

5. ADD ENGINE OIL

(a) Fill with new engine oll.

Capacity:

Drain and refill:

w/ Oil filter change: 6.2 liters (6.5 US qts, 5.5 Imp. qts)
w/o Qil filter change: 5.7 liters (6.0 US gts, 5.0 Imp. qts)
Dry fill: 7.1 liters (7.5 US qts, 6.2 Imp. qts)

Reinstall the oil filler cap.

CHECK FOR ENGINE OIL LEAKS

CHECK ENGINE OIL LEVEL

INSTALL ENGINE UNDER COVER SUB-ASSY NO.1

©N® S

2004 4RUNNER REPAIR MANUAL (RM1059U)

Author : Date : 513



17-26
LUBRICATION - OIL PUMP ASSY (2UZ-FE)

OIL PUMP ASSY (2UZ-FE)
COMPONENTS

Oil Pump Body

- o—{Tori ]

Oil Pump Body Cover
Driven Rotor

Drive Rotor

4 Oil Pump Seal @— Relief Valve

1>/ c ion Sori
=, — Compression Spring
Z

&>— Retainer
& Snap Ring

| N-m (kgf-cm, ft:1bf) | : Specified torque
€ Non—reusable part B03735
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REPLACEMENT

. REMOVE ENGINE ASSY (See page 14-210)

REMOVE TIMING BELT (See page 14-296)

REMOVE CRANKSHAFT TIMING PULLEY (See page 14-337)
REMOVE CRANK POSITION SENSOR (See page 18-12)
REMOVE OIL COOLER ASSY (See page 17-33)

REMOVE OIL PAN SUB-ASSY NO.2 (See page 14-220)
REMOVE OIL STRAINER SUB-ASSY (See page 14-220)
REMOVE OIL PAN BAFFLE PLATE (See page 14-220)
REMOVE OIL PAN SUB-ASSY (See page 14-220)

000 N e 020D =

10. REMOVE OIL PUMP ASSY

(@) Remove the 8 bolts.

HINT:

Use a 6 mm hexagon wrench for the hexagon head bolt.

(b) Using a screwdriver, remove the oil pump by prying the
portions between the oil pump and cylinder block.

NOTICE:

Be careful not to damage the contact surfaces of the cylin-

der block and oil pump.

(c) Remove the O-ring from the cylinder block.

11. INSTALL OIL PUMP SEAL (See page 14-337)

2004 4RUNNER REPAIR MANUAL (RM1059U)
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Seal Width
2—3 mm

y B00950

B y B00950
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12.
(@)

INSTALL OIL PUMP ASSY

Remove any old packing (FIPG) material and be careful

not to drop any oil on the contact surfaces of the oil pump

and cylinder block.

(1) Using a razor blade and gasket scraper, remove all
the old packing (FIPG) material from the gasket sur-
faces and sealing groove.

(2) Thoroughly clean all components to remove all the
loose material.

(3) Using a non-residue solvent, clean both sealing
surfaces.

Install the oil pump seal (See page 14-220).

Apply seal packing to the oil pump as shown in the illustra-

tion.

Seal packing: Part No. 08826-00080 or equivalent

NOTICE:
Avoid applying an excessive amount to the surface. Be par-
ticularly careful near oil passage.

()

(1) Install a nozzle that has been cuttoa 2 -3 mm (0.08
—0.12 in.) opening.

(2) Parts must be assembled within 5 minutes of ap-
plication. Otherwise the material must be removed
and reapplied.

(3) Immediately remove nozzle from the tube and rein-
stall cap.

Install a new O-ring to the cylinder block.

Engage the spline teeth of the oil pump drive gear with the

large teeth of the crankshaft, and slide the oil pump on the

crankshaft.

Install the oil pump with the 8 bolts. Uniformly tighten the
bolts in several passes.

Torque:

16 N-m (158 kgf-cm, 11 ft:Ibf)

for 12 mm head and 6 mm hexagon head

31 N-m (311 kgf-cm, 23 ft:Ibf) for 14 mm
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17-29

13.
14.
15.
16.
17.
18.
19.
20.
21.

INSTALL OIL PAN SUB-ASSY (See page 14-220)
INSTALL OIL PAN BAFFLE PLATE (See page 14-220)
INSTALL OIL STRAINER SUB-ASSY (See page 14-220)
INSTALL OIL PAN SUB-ASSY NO.2 (See page 14-220)
INSTALL OIL COOLER ASSY (See page 17-33)

INSTALL CRANK POSITION SENSOR (See page 18-12)
INSTALL CRANKSHAFT TIMING PULLEY (See page 14-337)
INSTALL TIMING BELT (See page 14-296)

INSTALL ENGINE ASSY (See page 14-210)
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OVERHAUL

1. REMOVE OIL PUMP RELIEF VALVE
(a) Using snap ring pliers, remove the snap ring.
(b) Remove the retainer, spring and relief valve.

2. REMOVE OIL PUMP ROTOR SET
(@) Remove the 10 screws, pump body cover and the drive
and driven rotors.

BO3741

3. INSPECT OIL PUMP RELIEF VALVE

(@) Coat the valve with engine oil and check that it falls
smoothly into the valve hole by its own weight.

If it doesn't, replace the relief valve. If necessary, replace the oil

pump assembly.

4. INSPECT OIL PUMP ROTOR SET
(a) Place the drive and driven rotors into the oil pump body
with the mark facing upward.

2004 4RUNNER REPAIR MANUAL (RM1059U)
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B04456

B04457

B04458

S B
N

BO3741
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(b) Inspect rotor tip clearance.

(1) Using a feeler gauge, measure the clearance be-
tween the drive and driven rotor tips.

Standard tip clearance:

0.110 - 0.240 mm (0.0043 — 0.0094 in.)

Maximum tip clearance:0.35 mm (0.0138 in.)

If the tip clearance is greater than maximum, replace the rotor

as a set.

(c) Inspect rotor side clearance.

(1) Using a feeler gauge and precision straight edge,
measure the clearance between the rotors and pre-
cision straight edge.

Standard side clearance:

0.030 — 0.090 mm (0.0012 - 0.0035 in.)

Maximum side clearance:0.15 mm (0.0059 in.)

If the side clearance is greater than maximum, replace the ro-

tors as a set. If necessary, replace the oil pump assembly.

(d) Inspect rotor body clearance.

(1) Using a feeler gauge, measure the clearance be-
tween the driven rotor and body.

Standard body clearance:

0.100 — 0.175 mm (0.0039 - 0.0069 in.)

Maximum body clearance:0.30 mm (0.0118 in.)

If the body clearance is greater than maximum, replace the ro-

tors as a set. If necessary, replace the oil pump assembly.

5. INSTALL OIL PUMP ROTOR SET
Place the drive and driven rotors into pump body with the
marks facing the pump body cover side.

Install the oil pump body cover with the 10 screws.
Torque: 10 N-m (105 kgf-cm, 7 ft 1bf)
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6. INSTALL OIL PUMP RELIEF VALVE

(a) Insert the relief valve, spring and retainer into the oil pump
body hole.

(b) Using snap ring pliers, install the snap ring.

B03740
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OIL COOLER ASSY (2UZ-FE)

REPLACEMENT

REMOVE ENGINE UNDER COVER ASSY REAR

DRAIN ENGINE OIL

DRAIN ENGINE COOLANT (See page 16-17)

REMOVE OIL FILTER ASSY (See page 17-24)

REMOVE OIL COOLER ASSY

Disconnect the 2 oil cooler hoses from oil cooler.

Remove the union bolt, plate washer and the oil cooler.

Remove the O-ring from the oil cooler.

INSTALL OIL COOLER ASSY

Clean the oil cooler contact surface on the cooler mounting.

Install a new O-ring to the oil cooler.

Apply a light coat of engine oil on the threads and under the head of the union bolt.
Install the plate washer and union bolt.

Torque: 69 N-m (700 kgf-cm, 51 ft-Ibf)

(e) Connect the 2 oil cooler hoses to the oil cooler.

7. INSTALL OIL FILTER ASSY (See page 17-24)
8
9
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ADD ENGINE OIL(See page 17-24)
. REFILL ENGINE COOLANT (See page 16-17)
10. CHECK FOR ENGINE OIL LEAKS
11. CHECK FOR ENGINE COOLANT LEAKS
12. INSTALL ENGINE UNDER COVER ASSY REAR
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