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ENGINE MECHANICAL

VALVE CLEARANCE (2AZ-FE)

VALVE CLEARANCE (2AZ-FE)

ADJUSTMENT
. REMOVE FRONT WHEEL RH

REMOVE IGNITION COIL ASSY
REMOVE SPARK PLUG

©® NN LN

DISCONNECT VENTILATION HOSE
DISCONNECT VENTILATION HOSE NO.2

A53043

[ No. 1 Cylinder TDC/Compression
i ‘
 PURCHC IN o5 -

2005 HIGHLANDER REPAIR MANUAL (RM1144U)

(@)
(b)

10.

(@)
(b)

11.
HINT:

141P2-01

REMOVE FRONT FENDER SPLASH SHIELD FRONT RH
REMOVE FRONT FENDER APRON SEAL RH
REMOVE ENGINE COVER SUB-ASSY NO.1

REMOVE CYLINDER HEAD COVER SUB-ASSY
Remove the bolt and disconnect the engine wire harness
clamp.

Remove the 8 bolts, 2 nuts, cylinder head cover and gas-
ket.

SET NO. 1 CYLINDER TO TDC/COMPRESSION

Turn the crankshaft pulley, and align its groove with timing
mark O of the timing chain cover.

Check that the timing marks of the camshaft timing gear
and sprocket are aligned with the timing marks of the
bearing cap No. 1 and No. 2 as shown in the illustration.
INSPECT VALVE CLEARANCE

Inspect and adjust the valve clearance when the engine is cold.

(@)

Check only the valve indicated on the left.

(1) Using a feeler gauge, measure the clearance be-
tween the valve lifter and camshatft.

(2) Record valve clearance measurements that are out
of the specified range. These measurements will be
used later to determine the size of the adjustment
shim to be installed.

Author : Date : 2499



ENGINE MECHANICAL

14-7
VALVE CLEARANCE (2AZ-FE)

Valve clearance (Cold):

2005 HIGHLANDER REPAIR MANUAL (RM1144U)

Item Specified Condition
Intake 0.19 to 0.29 mm (0.008 to 0.011 in.)
Exhaust 0.30to 0.40 mm (0.012 to 0.016 in.)
(b)  Turn the crankshaft clockwise 1 revolution (360°) and set
the No.4 cylinder to TDC/compression.
[No. 4 Cyfinder TDC/Compression (c) Check o.nly the valve indicated on the left.
T = z (1) Using a feeler gauge, measure the clearance be-
@w%‘ﬂ — tween the valve lifter and camshatft.
\ |J§ "'_ !@l’ (2) Record valve clearance measurements that are out
-\ @%’&&}6’4 of the specified range. These measurements will be
ﬂlﬁ@ﬁ‘ﬁ"’gﬁ\r used later to determine the size of the adjustment
gl UL Rarpr e shim to be installed.
Valve clearance (Cold):
P c == A52470 Item Specified Condition
Intake 0.19 to 0.29 mm (0.008 to 0.011 in.)
Exhaust 0.30to 0.40 mm (0.012 to 0.016 in.)
Paint Mark Paint Mark 12. ADJUST VALVE CLEARANCE
oo NOTICE:
o\ Be sure not to turn the crankshaft without the chain ten-
& sioner.
. (@) Turn the crankshaft clockwise 1 revolution (360°) and set
7 BN T the No. 1 cylinder to the TDC/compression.
Timing /\ % Tlm(;rlgol\\/l/:rk (b) Place paint marks on the timing chain and camshatft tim-
/@\ ing gear sprocket.
o @ A52471
(c) Remove the 2 bolts and chain tensioner.
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ENGINE MECHANICAL

VALVE CLEARANCE (2AZ-FE)

[ A52454

A32636

AB7614

o A36526

A52474

2005 HIGHLANDER REPAIR MANUAL (RM1144U)

(d)

NOTICE:

Remove the No. 2 camshaft.

(1)

Fix the camshaft with a wrench and then loosen the
sprocket bolt.

Be careful not to damage the valve lifter.

(2)

®3)
(4)
()

Uniformly loosen and remove the No. 2 camshatft’s
10 bearing cap bolts in the sequence shown in the
illustration. Then remove the 5 bearing caps.

Raise the No. 2 camshaft and remove it. Then re-
move the sprocket bolt.

Remove the camshatft timing sprocket and the tim-
ing chain from the No. 2 camshatft.

Remove the camshaft timing sprocket from the tim-
ing chain.

Remove the camshatft.

Uniformly loosen and remove the camshaft's 10
bearing cap bolts in the sequence shown in the il-
lustration. Then remove the 5 bearing caps.
Remove the camshatft.

Tie the timing chain with a string.

Be careful not to drop anything inside the timing chain cov-

(e)
(1)
2)
()
NOTICE:
er.
(@)

Remove the valve lifters.
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ENGINE MECHANICAL - VALVE CLEARANCE (2AZ-FE)

14-9

(h) Adjust the valve clearance.

(1) Using a micrometer, measure the thickness of the
removed lifter.

(2) Calculate the thickness of a new lifter so that the

valve clearance comes within the specified value.

A

Thickness of new lifter

B

Thickness of used lifter

C

Measured valve clearance

A01082 Valve clearance:

Item

Specified Condition

Intake

A =B+ (C-0.24 mm (0.0094 in.))

Exhaust

A =B+ (C-0.35 mm (0.0138 in.))

EXAMPLE: (Intake)
Measured valve clearance = 0.44 mm (0.0173 in.)

0.44 mm (0.0173 in.) - 0.24 mm (0.0094 in.) = 0.20 mm (0.0079 in.)

(Measured - Specification = Excess clearance)
Used shim measurement = 5.30 mm (0.2087 in.)

0.20 mm (0.0079 in.) + 5.30 mm (0.2087 in.) = 5.50 mm (0.2165 in.)

(Excess clearance + Used shim = Ideal new shim)

Closest new shim = 5.50 mm (0.2165 in.) = Shim No. "50”
Select a new lifter with a thickness as close as pos-
sible to the calculated values.

@)

HINT:

. Lifters are available in 35 sizes in increments of 0.020 mm
(0.0008 in.), from 5.060 mm (0.1992 in.) to 5.740 mm
(0.2260 in.).

. Refer to valve lifter selection chart on the following 2

pages.

2005 HIGHLANDER REPAIR MANUAL (RM1144U)
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Valve Lifter Selection Chart (Intake)

i F S N R R R R A A A S E N E R E e E R HEEEE EEE BEEEREEREHEEEE
' S S S S e S S R s s S R R B s s R A B A R R R N B R A e S N e B N T S B S N R R R N R R R B
clelelelelele|elelelele|elele|elele|e|ele|elele|e|e|ele|e|ele|e|elele|e|ele|ele|e|e|e|ele|e|ele|e|e|ele|ele|e
Qlo|lo|Q|Q|Q|Q|o|C|Q|Q|Q|Q|Q|Q|Q|Q|o |0 |Q|Q|Q|Q|Q|Co|Q|Q|o|C|Q|Q|Q|Qo|Q|O|Q|Q|o|o|Q|Q|Q|o|o|Q|Q|o|o|o|Q|Q|o|o|Q|C
Measure clearance S e R S s S R R T T L A e A e L e S B R B N A B R S R B R R I B R R R R N
mm (in.) B|loB(w|v|v|v|vw|v|(v]|v|(vw|v|(wv|v|v]|v(v]|v|v|v|vw|v|v|v|v|v|(v|v|v|v|v|v|b|w|w|v|v|v|v|v|v|v]|wv|v|v|w|v|(w|v|wv|wv|w|Ww|w|wW
0.000—0.030 (0.0000—0.0012) 06]06|08[08[10[10[12[12[14[14[16|16]18[18]20]20|22|22[24|24 26| 26[28|28]30|30[32]32]34]34[36[36|38[38[40|40[42| 44|46 |48|50]|52|54
0.031-0.050 (0.0012—0.0020) 06[06]o6[08[08[10[10[12[12[14[14[16[16]18[18]20]20|22[22|24]24 |26]26]28|28[3030|32[32[34[34|36[36|38[38[40]40[42[42[44 |46|48[50[5254[56[58
0.051-0.070 (0.0020—0.0028) 06|08|08]08[10[10[12[12]14[14]16|16]18]18]20]20|22|22| 24|24 26| 26|28 | 28]30|30|32| 32|34 |34 36|36 38|38 40| 40|42 [42]44 | 44|46 |48|50|52| 54|56 58|60
0.071—0.090 (0.0028—0.0035) 06[08[T0[10[10[12[12[14[14[16|16]18|18|20[20 (22|22 2424|2626 2828|3030 3232|3434 36|36 | 3838|4040 |42 42|44 |44 [46 46 |48]50 (52|54 |56 58|60 62
0.091-0.110 (0.0036—0.0043) 06[08[10[12[12[12[14[14[16[16|18]18]20|20[22[22|24 |24 |26 26| 28]28|30|30|32[32]34 | 34|36 36| 38384040 42|42 44 |44 46|46 |48 48]50 52|54 56 58|60 |62 64
0.111—0.130 (0.0044—0.0051) 06[08[10[12[14[14[14]16[16|18[18]20]20[22|22[ 2424|2626 28[28]30[30|32[32[34 34|36 | 363838404042 [42[44 44 |46 46 [48]48]50 |50 (52|54 |56 58|60 62|64 66
0.131—0.150 (0.0052—0.0059) 06[08[10[12[14]76|16]16|18]18|20[20[22|22[24|24|26]26]28]28|30[30[32 3234 34|36 |36 3838|4040 |42 |42 |44 44|46 |46 |48 [48]50(50 |52 |52 |54 |56 58|60 |62 64|66 |68
0.151—0.170 (0.0059—0.0067) 06[08[10[12[14[16[18|18]18|20[20|22|22[24| 24|26 |26|28]28[30 (3032323434 |36]36 38|38 40|40 42|42 44 44|46 46|48 (48|50 (5052|5254 |54 |56 |58 6062|6466 6870
0.171—0.189 (0.0067—0.0074) 06]08[10[12[14[16]18|20[20[20[22|22[24|24 |26]26]28|28]30(30[32[32[34 343636383840 [40] 4242444446 46[48]48[50]50 52|52 |54 (54|56 |56 5860|6264 66|68 70[72
0.190—0.290 (0.0075—0.0114)
0.291-0.310 (0.0115—-0.0122) |12|14]16]18|20(22|24|26]28|28[30[30[32|32|34 34|36 36 |38|38|40[40|42 4244|4446 |46 48|48 |50|50|52|52 |54 |54 |56 5658|5860 |60 62|62 6464|6666 |68|70| 72| 74| 74|74
0.311—0.330 (0.0122—0.0130) |14]16|18|20]|22[24|26|28[30]30[32[32[34[34 3636 38|38 404042424444 |46 4648|4850 5052|5254 54|56 |56 5858|6060 62|62 |64 |64]66 |66 68 |68[70]72|74[74 |74
0.331-0.350 (0.0130—0.0138)_|16]18]20[22|24[26]28[30[32[32[34|34|36|36]38 384040 4242|4444 4646 48|48[50|50|52[52|54 54| 56|56 | 5858|6060 62|62 64 |64[6666|68[68|70(70|72[74[74] 74
0.351—0.370 (0.0138—0.0146) |18|20|22|24|26|28]30|32|34|3436|36]38|38|40 404242 44|44 464648 |48]50|50|52|52|54 |54 5656 | 58|58 6060|6262 |64|64]66|66(68|68|70]|70|72| 72| 74|74 74
0.371—0.390 (0.0146—0.0154) |20|22|24|26|28|30|32|34[36|36|38(38|40]40|42 |42 44|44 46|46 |48|48(50|50|52|52 54|54 |56 |56 5858|6060 |62 |62 64|64 |66|66|68|68|70|70|72|72|74| 74| 74| 74
0.391—0.410 (0.0154—0.0161) |22 |24|26[28]30(32[34|36[38]38|40[40[42[42|44 444646 [48(48[50]50(52 (52|54 54|56 5658586060 62|62 |64 |64 (66|66 |68]68 (70| 70|72 (72|74 74[74]74
0.411—0.430 (0.0162—0.0169) |24|26|28[30|32[34|36[38(40[40[42[42[44|44[46|46|48[48]50 (5052|5254 |54 |56|56 5858|6060 62|62 |64 |64|66]66|68|68|70|70|72| 7274 |74 |74 |74
0.431—0.450 (0.0170—0.0177) |2628|30(32|34(36(38|40[42[42[44 44|46 |46]48[48[50(50|52 (52|54 54|56 |56 58|58 60606262 64|64 |66 (66 |68|68]70(70(72|72(74|74[74 |74
0.451—0.470 (0.0178—0.0185) |2830]32|34|36[38]40|42[44[44[46]46]48|48|50 5052|5254 54|56 |56 |58 |58|60|60 62|62 64 |64 |66 66 |68]68|70|70|72|72|74[74] 74|74
0.471—0.490 (0.0185—0.0193) |30|32|34|36|38[40[42[44[46|46|48[48[50]50]52 52 54|54 |56 56|58 |58 (60|60 |62 |62 64 |64]6666|68|68]70(70|72|72|74|74 74|74
0.491—0.510 (0.0193—0.0201) | 323436384042 44|46 |48[48[50(50 52|52 54 |54 |56 56 |58 586060 |62 62|64 |64 66|66 6868|7070 |72 |72|74|74| 74|74
0.511—0.530 (0.0201—0.0209) |34 |36|38[40|42(44|46[48]50[50(52|52 |54 |54 |56 |56 58|58 6060 |62 |62 |64 646666 68|68[70|70 (7272|7474 | 74|74
0.531—0.550 (0.0209—0.0217) |3638|40[42[44[46]48|50(52|52|54 (54|56 |56 |58(58 (60|60 |62 [62[64 |64 (6666 [68[68[70[70[72[72 (74|74 |74[74 ; : .
0.551—0.570 (0.0217—0.0224) |38|40|42]44]46(48|50|52|54|54 |56 56|58 58|60 |60|62|62|64 |64 |66|66 |68|68]70|70(72|72]74 | 74| 74|74 New Lifter Thickness mm (in.)
0.571—0.590 (0.0225—-0.0232) |40 42|44 [46|48(50|52 545656 58|58(60|60(62 6264646666 |68|68]70(70 (72|72 (74 |74[74 74 Lifter Lifter Lifter
0.591—0.610 (0.0233—0.0240) |42|44]46[48]50[52|54|56|58|58]60]60 62|62 |64 |64|66]66|68]68|70(70|72(72[74]74 (74|74 Thickness Thickness Thickness
0.611—-0.630 (0.0241—0.0248) |44 46]48]50|52(54|56|58]60|60[62|62[64 |64[66|66]68]68|70(70|72|72[74 |74 74|74 No. No. No.
0.631-0.650 (0.0248—0.0256) |46]48|505254(56|58|60[62[62|64]64[66|66]68]68]70|70(72]72|74|74[74]74
0.651—0.670 (0.0256—0.0264) [48[50[52[5456(58[60|62]64[64]|66(66[68[68|70[70(72[72[74[74[74]74 06 |5.060(0.1992) | 30 |[5.300(0.2087)| 54 |5.540 (0.2181)
0.671-0.690 (0.0264—0.0272) |50|52|54|56|58|60|62|64|66|66|68|68|70|70]72|72]74|74| 74|74
0.691—0.710 (0.0272—0.0280) |52]54]56]58|60]62]64|66]68|68]70[70[72[72|74|74]|74][74 08 |5.080(0.2000) | 32 |5.320(0.2094)| 56 |5.560 (0.2189)
0.711-0.730 (0.0280-0.0287) [54|56|58(60|62|64[66|68|70[70]|72|72(74|74|74(74 ’ ’
0.731-0.750 (0.0288—0.0295) |56 |58|60]62[64]66|68[70|72|72[74|74[74|74
0.751-0.770 (0.0296—0.0303) |58|60|62|64|66(68]|70(72]74|74]74]|74 10 |5100(0:2008)| 34 |5340(02102)| 58 |5580(0:2197)
0.771—0.790 (0.0304—0.0311) |60|62|64]66|68]70|72]74|74]74
0.791-0.810 (0.0311-0.0319) _|6264|66|68|70|72|74 12 |5.120(0.2016) | 36 |5.360(0.2110)| 60 |5.600 (0.2205)
0.811—0.830 (0.0319—0.0327) |64[66]68[70(72[74
0.831-0.850 (0.0327-0.0335) [66[68[70[72]74 14 |5.140(0.2024) | 38 |5.380(0.2118)| 62 |5.620(0.2213)
0.851—0.870 (0.0335-0.0343) |68]70[72|74
0.871—0.890 (0.0343—0.0350) |70(72|74 16 |5.160(0.2031) | 40 |5.400(0.2126)| 64 |5.640 (0.2220)
0.891—0.910 (0.0351-0.0358) [72[74
0.911-0.930 (0.0359-0.0366) |74 18 |5.180(0.2039) | 42 |5.420(0.2134)| 66 | 5.660 (0.2228)
Intake valve clearance (Cold): 20 |5.200(0.2047)| 44 |5.440(0.2142)| 68 |5.680 (0.2236)
0.19 to 0.29 mm (0.008 to 0.011 in.)
EXAMPLE: 22 |5.220(0.2055) | 46 |5.460(0.2150)| 70 |5.700 (0.2244)
The 5.250 mm (0.2067 in.) lifter is installed, and the measured 24 |5.240(0.2063) | 48 |5.480(0.2157)| 72 |5.720(0.2252)
clearanc_e is _0.400_ mm (0.0157 |n.)._ Replace the 5.250 mm 26 |5.260(0.2071)| 50 |5.500(0.2165)| 74 |5.740 (0.2260)
(0.2067 in.) lifter with a new No. 42 lifter.
28 |5.280 (0.2079) 52 [5.520(0.2173)
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Valve Lifter Selection Chart (Exhaust)

Installed lifter thickness | ~ | ~ | ~ |~ |~ |~|~|~|~|~ |||~~~ |2~ 2l a2l 2ol 2l a2~~~ 222~ 222~ 2]l 2l ]~~~
mm {in.) S S8 2J 2 |R% [0 |82 |5|R[LIR2 s |2|>S|S|S2|2|2(N(R|33[3|YL2[3]|3|5[c]|8|B[R|N|=|(8(|2|3|6|5|8[2(&|R[S8|F|32
S R S S B R B R RS B A B R B A R R RS R RS R A R R B R b R R e B A R T S R B S N R T R R S T BN N T R R R MRS,
I I E E E S E E E E E B E E E E EEE E E E B EE E E E B E E E S B E E E EEEE E E EEEEEEE
olo|lo|o|lo|o|(o|o|lo|o|o|Cc|lo|o|oc|o|o|lc|(o|lo|lo|o|o|lo|o|o|lo|(o|lo|lo|lo|o|lo|lol|lo|o|lo|lo|lo|lc|lo|lo|lo|o|o|lo|lo|lolo|lo|o|lo|lo|lo|lo
Measure clearance S I R A S A e S S s S S B A S I R I R B R E R R N B R R R R R A R R R B R R I R E B R R R
0.000—0.030 (0.0000—0.0012) 06/06[08[08[10[10]12[12[14[14[16]16|18]18]20[20 22| 22|24|24] 2626 28] 28|30[30[32[34 3638|4042 [44
0.031—0.050 (0.0012—0.0020) 06]06]08[08[10[10[12[12]14[14[16]16]18|18]20(20[22|22|24[24]26]26[28]28]30[30[32[32[34 36384042 4446
0.051-0.070 (0.0020—0.0028) 06[06[08]08[10[10]12[12|14|14]16]16]18|18]|20]20|22|22]24|24]26]26]28]28]30[30 (32|32 [34]34[36 3840 42|44 |46]48
0.071—0.090 (0.0028—0.0035) 06[06[08[08[10[10[12[12[14[14[16]16]18[18]20]20|22|22]24 |24 [26]26|28]28]30[30[32[32 3434|3636 38|40 |42[44[46[48]50
0.091—0.110 (0.0036—0.0043) 06/06]08[08[10[10[12[12]14[14[16]16]18|18]20|20|22|22|24|24]26|26|28]28|30[30[32[32[34 3436|3638 38|40 42|44]46 48 [50|52
0.111-0.130 (0.0044—0.0051) 06[06[08[08[10[10]12[12[14]14]16|16]18|18]|20]|20|22|22|24|24]26]26|28]28]30[30[32]32|34]34]36 36 38| 38|40]40[42 (4446|4850 |52 |54
0.131-0.150 (0.0052—0.0059) 06[06]08[08[10[10[12[12[14[14[16]16]18]18|20]20]22|22]24[24[26]26|28]28]30 (303232 [34[34]36[36 38 |38]40[40 42424446 [48[50[52[54 56
0.151-0.170 (0.0059—0.0067) 06]06[08[08]10[10]12[12[14]14|16]16]18|18|20]20 22 |22[24 24 [26]26]28]28]30[30[32]32[34|34]36 363838404042 4244 4446|4850 5254|5658
0.171-0.190 (0.0067—0.0075) 06[08]08[10]10]12]12]14]14]16]16|18]18]20|20|22]|22|24|24|26|26]28]28|30|30(32|32[34|34|36|36 3838404042 4244|4446 4648|5052 54|56 58|60
0.191-0.210 (0.0075—0.0083) 06[08[10[10[12[12[14[14[16[16]18]18]20]20|22 22242426 26[28|28]30|30]32[32[34 3436|3638 38 40| 40|42]42]44 444646 |48]48[50 (5254 |56 |58]60[ 62
0.211-0.230 (0.0083—0.0091) 06[08[10[12|12|14|14|16|16|18]18|20|20 22|22 |24 |24 26|26 28|28|30]30|32|32|34|34 3636|3838 40404242 |44 |44]46 46 |48|48|50|50|52 |54 |56 |58 |60 6264
0.231-0.250 (0.0091—0.0098) 06[08[10[12[14[14[16[16]18[18]20[20]22]22|24 2426 |26]28]28[30[30]32[32]34[34 (3636 |38|38]40 40424244 [24[ 464628 [48]50]50 52| 525456 58]60 [ 62[ 6466
0.251-0.270 (0.0099—0.0106) 06[08[70[12[14]16]16]18]18[20[20]22|22]24]24 26 ]26]28|28]30[30[32[32[34 3436363838 |40[ 40| 424244 |44 |46 |46]48]48[50 |50 52|52 54|54 56|58 | 60[62 64| 66]68
0.271-0.290 (0.0107—0.0114) 06[08[10[12[14]16|18|18|20(20[22|22|24[24 (2626282830 [30 (323234 34|36 36|38 38|40 |40]42 42 [44 |44 |46 |46 |48 4850 |50 | 52|52 |54 54 |56 |56 | 58|60 62 6466|6870
0.291-0.299 (0.0115—0.0118) 06(08[10[12|14]|16|18|20|20 (22| 22|24 | 24| 26|26 28|28 |30|30[32 32|34 |34 |36 | 36|38 38| 40|40 |42 | 42|44 |44 |46 |46 48|48 |50 (50|52 |52 |54 |54 |56 56|58 |58 | 60|62 |64 66|68 | 70| 72
0.300—0.400 (0.0118—0.0157)
0.401—0.420 (0.0158—0.0165)_|12|14]16|18|20|22|24|26(26(28(28]30|30]32[32[34 3436 |3638]38 4040 42|42 4444|4646 |48]48[50[50 52|52 |54| 54|56 565856 |60]60 |62 6264 |64|66]68] 70| 72| 74 | 74| 74
0.421—0.440 (0.0166—0.0173) |14|16]18|20|22]24]|26]28]28]30[30]32|32[34]34[36 363838404042 4244|4446 464848|50]50 525254 |54|56|56 58 58|60 |60|62] 62|64 646666 68[70( 72| 74| 74| 74
0.441-0.460 (0.0174—0.0181) |16]18]20]22[24]26]28]30]30[32[32]3434]36]36[38]38]40]40]42]42]44 44|46 |46]48]48]50]50| 52|52 |54 54| 56|56 |58 |58]60(60 6262|6464 66|66 ]68|68| 70| 72[ 74| 74| 74
0.461-0.480 (0.0181—0.0189) |18]20|22[24]26]28]30[32[32[34]34]36|36]38[38 404042424444 464648485050 |52 52|54 |54 565658 |58|60]60 6262|6464 |66]66]68]68] 70| 70| 72|74 | 7474
0.481-0.500 (0.0189—0.0197) |20|22|24|26|28|30|32|34|34|36|36|38|38|40|40|42|42|44 | 44| 46|46 |48|48|50|50|52|52 |54 |54 |56 56|58 |58|60|60|62|62|64|64|66|66|68|68|70|70]|72 72| 74| 74|74
0.501-0.520 (0.0197—0.0205) |22|24|26|28|30|32|34|36|36|38|38|40|40|42|42 44|44 |46 |46|48|48 |50 |50 52|52 |54 |54 |56 |56 58|58 60|60 |62 |62|64|64|6666|68|68|70]70|72|72| 74 | 74| 74|74
0.521-0.540 (0.0205—0.0213) |24|26|28|30|32|34 |36|38|38|40|40|42|42|44|44[46]46]48|48|50|50|52|52|54 |54 |56|56 58|58 60|60 |62 62|64 |64 |66 66|68 (68|70 70(72|72|74| 74| 76|76 | 74
0.541—0.560 (0.0213—0.0220) | 26|28|30|32|34|36|38|40|40|42|42|44 |44 46|46 4848|5050 |52 |52 |54 |54 |56 |56 58|58 |60|60|62|62 64|64 |66 |66|68|68(70|70|72|72| 74|74 | 74| 74| 74|74
0.561—0.580 (0.0221—0.0228) |28|30|32|34|36|38|40]42|42|44|44|46|46|48|48 505052 52|54 |54 |56 |56 |58 |58 6060|6262 |64 646666 |68|68|70]70|72|72| 74| 74| 74| 74| 74|74 ) ) ]
0.581-0.600 (0.0229-0.0236) |30|32|34|36|38[40|42[44|44]46|46]48]48]50[50[52[52|54 |54 |56 565858 6060|6262 64 |64]6666|68[68|70[70|72[72| 74|74 74|74 74 74 New lifter thickness ~ mm (in.)
0.601—0.620 (0.0237—0.0244) |32|34|36|38|40|42|44|46|46|48|48|50|50|52|52|54 |54 |56 5658|5860 |60|62|62|64|64|66]66|68|68|70|70|72|72|74| 74|74 | 74| 74| 74|—
0.621-0.640 (0.0244—0.0252) |34|36|38|40|42|44|46]48|48|50|50|52|52|54|54 56|56 |58 |58|60|60|62|62|64|64|66|66|68|68|70|70|72|72|74|74|74| 74| 74|74 Lifte Lifte Lifte
0.641—0.660 (0.0252—0.0260) |36|38|40|42|4446|48|50|50|52 52|54 |54 56|56 |58 |58|60|60|62|62 |64 |64|66|66|68|68|70|70|72|72|74|74| 74|74 | 74|74 No. | Thickness |, | Thickness | | Thickness
0.661—0.680 (0.0260—0.0268) |38|40|42|44|46|48|50|52|52|54 |54 |56 | 5658|5860 (6062|6264 |64 |66|66|68|68|70(70|72|72| 74| 74|74 |74| 74|74
0.681—0.700 (0.0268—0.0276) |40|42|44|46|48|50|52|54|54|56|56|58|58 60|60 6262|6464 |66|66|68|68|70|70|72|72|74|74|74| 74|74 |74 06 [5.060 (0.1992) | 30 |5.300 (0.2087) | 54 |5.540 (0.2181)
0.701-0.720 (0.0276—0.0283) |42|44]46|48]50]52|54|56|56|58]58]|60|60]62|62|64]|64]66|66]68|68]70]|70|72|72|74|74| 74| 74| 74|74
0.721-0.740 (0.0284—0.0291) |44|46]48|50|52]54|56|58|58|60]60]62|62|64]64]66]66]68|68|70]70]72|72|74|74|74|74|74]74 08 [5.080 (0.2000)| 32 |5.320 (0.2094)| 56 |5.560 (0.2189)
0.741—0.760 (0.0292—0.0299) [46(48(50(52[54(56(58|60[60[62|62|64|64|66|66|68|68|70|70|72|72|74|74|74|74|74|74
0.761-0.780 (0.0300—0.0307) |48|50|52|54|56]58|60|62|62|64|64]|66|66]68]68]7070|72[72|74|74 74|74 74|74 10 |5.100(0.2008) | 34 |5.340 (0.2102)| s5g |5.580 (0.2197)
0.781—0.800 (0.0307—0.0315)_|50|52|54|5658|60]62|64]64|6666]68|68]70]70(7272|74|74|74|74|74]74
0.801-0.820 (0.0315—0.0323) |52|54|56|58|60|62|64|66]66|68(68|70|70|72[72(74[74|74|74|74] 74 12 |5.120 (0.2016) | 36 |5.360 (0.2110) | 60 |5.600 (0.2205)
0.821—0.840 (0.0323—0.0331)_|54|56|58|60|62|64|66|68|68|70[70|72|72|74]74 (7474|7474
0.841-0.860 (0.0331-0.0339) |56|58|60|62|64]6668|70]70(72[72|74|74|74|74[74]74
0.861-0.880 (0.0339—0.0346) |58]60(62|6466|68]70[72|72|74|74|74|74|74]74 14 |5140(0.2024)| 38 |5.380 (02118) | 62 |5.620 (0.2213)
0.881—0.900 (0.0347—0.0354)_|6062|64]66(68]70|72|74|74|74[74]74]74
0.901-0.920 (0.0355—0.0362) |62|64[66(68|70[72[74|74[74(74]74 16 |5.160(0.2031)| 40 |5.400 (0.2126) | 64 |5.640 (0.2220)
0.921—0.940 (0.0363—0.0370) |64|66(68[70|72|74|74[74]74
0.941—0.960 (0.0370—0.0378) |6668|70[72|74 74|74 18 [5:180(0.2039) | 42 |5.420 (0.2134) | 66 | 5.660 (0.2228)
0.961-0.980 (0.0378—0.0386) |6870|72(74|74(74
0.981—1.000 (0.0386—0.0394) |70|72|74[74|74 . : )
T 0011020 (00394 —0.oa02) 72[7a[7al7a Exhaust valve clearance (Cold). 20 |5.200 (0.2047)| 44 |5.440 (0.2142) | 68 |5.680 (0.2236)
1.021—1.040 (0.0402-0.0409) [74[74]74 0.30 to 0.40 mm (0.012 to 0.016 in.) 22 |5.220 (0.2055) | 46 |5.460 (0.2150) | 70 |5.700 (0.2244)
1.041—1.060 (0.0410-0.0417) _|74]74 )
1.061—1.080 (0.0418—0.0425) |74 EXAMPLE: 24 |5.240 (0.2063)| 48 72 |5.720 (0.2
The 5.340 mm (0.2102 in.) lifter is installed, and the measured 5480 02157 72002252
clearance is 0.440 mm (0.0173 in.). Replace the 5.340 mm 26 |5:260 (0.2071)] 50 5,500 (0.2165)| 74 |5.740 (0.2260)
(0.2102 in.) lifter with a new No. 44 lifter. 28 [5.280 (0.2079) | 52 |5.520 (0.2173)

IVOINVHOIN INIONT

(34-2v2) IONVYHVYI 1O ANTVA

TT-vT



14-12

ENGINE MECHANICAL

VALVE CLEARANCE (2AZ-FE)
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2005 HIGHLANDER REPAIR MANUAL (RM1144U)

(i)

()

Install the camshatft.

(1)

(2)

Install the timing chain on the camshaft timing gear,
with the paint mark aligned with the timing marks on
the camshaft timing gear.

Examine the front marks and numbers of the 5 bear-
ing caps and install them. Then install the 10 bear-
ing cap bolts. Uniformly tighten the bolts in the se-
guence shown in the illustration.

Torque:
30 N (301 kgf [@m, 22 ft [Ibf) for bearing cap No. 1
9.0 NI (92 kgf [@m, 80 in. [Ibf) for bearing cap No. 3

Install the No. 2 camshatft.

(1)

(2)

(3)

Put the No. 2 camshaft on the cylinder head with the
paint mark of the chain aligned with the timing mark
on the camshaft timing sprocket.

Raise the No. 2 camshaft and temporarily tighten
the sprocket bolt.

Examine the front marks and numbers of the 5 bear-
ing caps and install them. Then install the 10 bear-
ing cap bolts. Uniformly tighten the bolts in the se-
guence shown in the illustration.

Torque:
30 N (301 kgf [@m, 22 ft [Ibf) for bearing cap No. 2
9.0 NI (92 kgf [@m, 80 in. [Ibf) for bearing cap No. 3

Author : Date : 2505



ENGINE MECHANICAL

14-13
VALVE CLEARANCE (2AZ-FE)

[ A52459

7 Links

Paint Mark Paint Mark

& Tt
2 ¢\ Timing Mark

Groove

A52460

A52461

Q) Engine
Front

)

o A52462

2005 HIGHLANDER REPAIR MANUAL (RM1144U)

(4) Fix the camshaft with a wrench, then tighten the
sprocket bolt.
Torque: 54 N [t (551 kgf [dm, 40 ft Obf)
NOTICE:
Be careful not to damage the valve lifter.

(k)  Check that the timing chain paint marks are aligned with
the camshaft timing sprocket timing mark and the cam-
shaft timing gear timing mark. Also check the alignment
of the pulley groove and chain cover timing mark.

() Install the chain tensioner.
(1) Release the ratchet pawl, fully push in the plunger
and apply the hook to the pin so that the plunger
cannot spring out.

(2) Install a new gasket and the chain tensioner with the
2 nuts.
Torque: 9.0 N [h (92 kgf [@m, 80 in. [bf)
NOTICE:
When installing the tensioner, set the hook again if the
hook releases the plunger.

Author : Date : 2506
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TR
o v
* Disconnect (&

&/ Pin
Hook

(3) Turn the crankshaft counterclockwise, and discon-
nect the plunger knock pin from the hook.

A93972

(4) Turn the crankshaft clockwise, and check that the
slipper is pushed by the plunger.
13. INSTALL CYLINDER HEAD COVER SUB-ASSY
(@ Remove any old packing (FIPG) material.

* Plunger
g”! *
Push
R \Ee,
P Turn A93973
(b) Apply seal packing to 2 locations as shown in the illustra-
¥ <= Seal Packing tion.
" Seal packing: Part No. 08826-00080 or equivalent
NOTICE:

. Remove any oil from the contact surface.

. Install the cylinder head cover within 5 minutes after
applying seal packing.

. Do not start the engine for at least 2 hours after instal-

o A53051 ling the cylinder head cover.

(c) Install the cylinder head cover with the 8 bolts and 2 nuts.

A
Torque:
11 NI (112 kgf [6m, 8 ft Obf) for nut
B )Y 11 Nith (112 kgf ©@m, 8 ft [Ibf) for bolt A
o 14 Nifh (143 kgf [©@m, 10 ft Obf) for bolt B
t
Nut

A61989

14. INSTALL SPARK PLUG
Torque: 19 N [h (194 kgf [@m, 14 ft [bf)
15. INSTALL IGNITION COIL ASSY
Torque: 9.0 N [h (92 kgf [@m, 80 in. [bf)
16. INSTALL FRONT WHEEL RH
17. CHECK FOR ENGINE COOLANT LEAKS (See page 16-6)

2005 HIGHLANDER REPAIR MANUAL (RM1144U)
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