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CAUTION
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B992080

a

b

MB991910

MB991826

MB991958

MB991911

MB991914

MB991824

MB991827

MB991825

DO NOT USE

a

b

c

d

e

f

g

DO NOT USE
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−




−
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B990767

D998719

B992103

MD998772

B992090







 




 













 





− 





 










× 


× 


× 


× 


× 






   

D998727

MB991883

B992201

B991454

MB991895

B991928

a

b
c

d

e

f

Slide bracket (HI)














 

CAUTION



 


 




 






 
 


 


 
 
° 



 


 
 










• 
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AC506730AC

A

Indicator mark 

Auto-tensioner

AC506731AD

Auto-tensioner 







 

 

 




 
 








 


CAUTION
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• 




• 



• 

 


−
−

±

 
 




−



 


 




AC507219AD

MB992082

MB992081

Belt tension meter set (MB992080)

AC607321AD

MB992080

15˚

Gently tap with your finger

15˚

10 – 15 mm
(0.4 – 0.59 inch)

Generator
pulley

Idler pulley

Idler pulley

Crankshaft 
pulley

Power steering
oil pump pulley










 
 



−−

 





−−








• 
• 
• 

 
• −°−°
• 
• 




AC506733AD

Generator
pulley

Idler pulley

Idler pulley

Crankshaft 
pulley

Power steering
oil pump pulley

Belt 
tension 
gauge 







 

CAUTION



 

 


 
 
 
 

° ±°
 
−
−

CAUTION




 


° 
±° 

° 
° 






AC608435

Data link connector

MB991827

MB991824

MB991910

AB

AK703277

M

1 2 3 4

AD

Power supply line
(terminal No. 4)

Equipment side
connector

No. 1 ignition coil









CAUTION












• 
• 
• 

 
• −°−°
• 
• 



CAUTION




 

AC608435

Data link connector

MB991827

MB991824

MB991910

AB







 
 


 
 
 

° 
±° 

° 
° 




 

±




 
−
−

 
CAUTION













• 
• 
• 

 
• −°−°
• 
• 




AK703277

M

1 2 3 4

AD

Power supply line
(terminal No. 4)

Equipment side
connector

No. 1 ignition coil









CAUTION



 

 


 
 

° 
±° 

° 
° 




 


 
 





 
−
−−




AC608435

Data link connector

MB991827

MB991824

MB991910

AB

AK703277

M

1 2 3 4

AD

Power supply line
(terminal No. 4)

Equipment side
connector

No. 1 ignition coil







 

CAUTION












• 
• 
• 

 



• −°−°
• 
• 




 
 

WARNING



 



 
 








 




 




AK502603AE

Injector 
connectors

AK502604AE

Compression gauge









 



 



 











• 
• 
• 

 
• −°−°
• 
• 




AC608435

Data link connector

MB991827

MB991824

MB991910

AB







 

CAUTION



 

 



 


 


 
 

CAUTION




 
















AC608435

Data link connector

MB991827

MB991824

MB991910

AB

AK502601AE

Plug

PCV valve

Vacuum gauge
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CAUTION

 




 






AK604565

Timing mark

AF

Timing chain case

AK703387AC

Visual line (visual axis)

Chain elongation
indicator







 
 










 
CAUTION

• 


• 


 




AK703287AC

ReplaceUnnecessary to
replce

Position of visual line

Visual line

End gear face of
timing chain "A"

End gear face of
timing chain "A"

Chain elongation
indicator

AK701438

Cylinder head

Timing chain case assembly AD

φ 4.0 mm
(0.16 in)

φ 4.0 mm (0.16 in)

2.0 mm
(0.08 in)

2.0 mm
(0.08 in)








 


 

±⋅ 

 

±⋅ 




−−








AK502760AD

10 16

15

14

17

18

1

3411

12
95 2

6 7 8
13
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• 



• 



• 
• 


• 



AC704354AC

1

2

3

4

to 0 N·m to250 N·m
184 ft-lb to +60˚110 N·m

81 ft-lb

(Engine oil)


   
   
   

• 



  


















CAUTION
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AC506731AD

Auto-tensioner 

AC511067AC

Auto-tensioner

Pulley bolt

L-shaped 
hexagon 
wrench

AC506738ACMB990767

MD998719

Crankshaft pulley







 







 


 





 
 



 



 


 

 

⋅ 
 
 

⋅ 

 




CAUTION
• 



• 


 ° 







AC705007AC

: Wipe clean with a rag.
: Wipe clean with a rag and degrease.
: Apply a small amount of engine oil.

Crankshaft
pulley center bolt

Crankshaft
pulley washer

Crankshaft
pulley

Crankshaft

Crankshaft
sprocket

Engine front

AC506738ACMB990767

MD998719

Crankshaft pulley

AC710640AB

A B
60˚Paint mark

Crankshaft pulley
center bolt










CAUTION

• 



• 


• 


 

 ° 





 


AC704717AG

Drive belt

Notched pulley Flat pulley

AC706172AC

Generator

Crankshaft 
pulley

Water pump
pulley

AC706600AC

Auto-tensioner

L-shaped 
hexagon 
wrench







 







• 



• 


• 



• 


• 
−


• 
−

• 


• 



• 


• 











AC708206

1

23

17

16
13

9

20

6

2

AC

85 ± 5 N·m
63 ± 4 ft-lb

7

19
3

31

30

22

11

14
15

24
25

26
29
28

5

34

25 ± 4 N·m
18 ± 3 ft-lb

32 N

35N

10

13 ± 1 N·m
115 ± 9 in-lb

12

21 4

33

8 N

18

27N

N

Apply engine oil to all
moving parts before
installation.

10 ± 2 N·m
89 ± 17 in-lb

12 ± 1 N·m
107 ± 8 in-lb  

17 ± 3 N·m
13 ± 2 ft-lb

3.0 ± 1.0 N·m
27 ± 8 in-lb

to 30 ± 2 N·m
23 ± 1 ft-lb

to 5.5 ± 0.5 N·m
49 ± 4 in-lb

12 ± 1 N·m
107 ± 8 in-lb  

10 ± 2 N·m
89 ± 17 in-lb

10 ± 2 N·m
89 ± 17 in-lb

10 ± 2 N·m
89 ± 17 in-lb

10 ± 2 N·m
89 ± 17 in-lb

(Engine oil)

(Engine oil)
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CAUTION

 






 





AC506743 AD

3

6

1

9

5

2

10 4

8

7

111213

14

15 16

17

18

Engine front

AC506744

Paint 
markings

Camshaft sprocket 
timing marks

Timing chain
mating mark

Timing chain
mating mark

AC

Cylinder head upper surface







 




 








AC509155AC

Section A-A

A

A

Precision flat-tipped 
screwdriver

Service hole

Crankshaft pulley

Service hole Ratchet
Precision flat-tipped screwdriver

Ratchet
release hole

Timing chain
tensioner

Ratchet

Ratchet
release hole

Timing chain tensioner
construction diagram









CAUTION
• 





• 











 
 












 




 


AC705456AC

Timing chain

MB992103

Insertion standard line

AC508123

AC509159AB

MB992103

MB992103
Timing chain tensioner

Timing chain tension
side guide

Timing chain
tension
side guide

Camshaft
sprocket
(intake side)

Valve timing chain
(tension side)

A

B

C









CAUTION


 














AC705457AC

MB992103

Timing chain

Hexagon 
part of  
exhaust 
camshaft

AC506745AD

1

2

3

4

Engine front

Front camshaft
bearing cap
assembly







 





CAUTION












 



AC506746AC

1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

Engine front

Camshaft bearing cap

Camshaft bearing cap

AC705455AC

Camshaft and camshaft 
sprocket assembly








 




 


CAUTION



 














AC705458AC
MB992103Timing chain

Camshaft and
camshaft sprocket
assembly

AC509403AD

Rope Timing chain

AC700424AD

Hexagon part 
of camshaft







 



 


 






CAUTION











CAUTION









CAUTION



 


 



 



 
 

AC708506AC

Camshaft
Camshaft 
sprocket

Camshaft 
sprocket bolt








 


 
±⋅ ±





 




 








 





 


±⋅ ±



AC611532AB

Hexagon part 
of camshaft

AC509403AE

Paint markings
(intake side)

AC506778AC

8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

E
  5

Engine front

Camshaft bearing cap

Camshaft bearing cap

Bearing cap No.

Identification of intake side 
and exhaust side







 





CAUTION

 





 






 




 




 




AC611697AD

Front camshaft 
bearing cap

Identification
mark

AC708893

Notch

Identification mark

Oil hole AD








 








AC509155AC

Section A-A

A

A

Precision flat-tipped 
screwdriver

Service hole

Crankshaft pulley

Service hole Ratchet
Precision flat-tipped screwdriver

Ratchet
release hole

Timing chain
tensioner

Ratchet

Ratchet
release hole

Timing chain tensioner
construction diagram







 

CAUTION
• 





• 












 












 




 


 





AC705456AC

Timing chain

MB992103

Insertion standard line

AC509177

AC508125

AD

MB992103

MB992103Timing chain
tensioner

Timing chain
tension side guide

Timing chain
tension 
side guide

Timing chain
(tension side)

Camshaft
sprocket
(intake side)

Timing chain
(exhaust camshaft and
camshaft sprocket
assembly side)

A B

C

D







 

CAUTION




 




 


 







CAUTION




 


±⋅ ±

 

±⋅ ±

 








 




AC506752AB

Paint markings
(exhaust side)

AC511062AC

4

3

2

1

4

3

2

1

(1)
(2)Engine front

Front 
camshaft
bearing
cap
assembly








 







 

±⋅ ±

 


±⋅ ±

AC506753AF

Cylinder head

Timing chain case assembly

φ 4 mm
(φ 0.14 in)

φ 4 mm
(φ 0.14 in)

AC506743AE

3

61

95

104

87

11

13
14

15

16
17

18 212

Engine front







 






CAUTION



• 



• 
−

• 
• 
• 


• 
• 
• 
• 
• 
−

• 



AC704356

6

3 11

AC

7

12

13

1

4

5

10
9

14
N

N

2

8

15*
16*
17*
18*
19*

15*

16* 17*
18*

19*

18 ± 2 N·m
13 ± 2 ft-ib

Apply engine oil to all
moving parts before
installation.

12 ± 1 N·m
107 ± 8 in-lb  

17 ± 3 N·m
13 ± 2 ft-lb to 30 ± 2 N·m

23 ± 1 ft-lb

12 ± 1 N·m
107 ± 8 in-lb  


   


  

   


   


   


   


  


  
   


   
   












• 
• 
• 

• 
• 







CAUTION







   


 


 
   
   

 
  

   



AC506745AD

1

2

3

4

Engine front

Front camshaft
bearing cap
assembly







 





CAUTION











CAUTION

• 


• 








AC506746AC

1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

Engine front

Camshaft bearing cap

Camshaft bearing cap

AC509270 AC

Valve tappet











 

CAUTION





 











AC509271AC

MD998772

MB992090

MB992089

AC608112 ABValve stem seal

MB992085







 





CAUTION

• 
• 


• 



 


 










AC708679AC

AC308654AG

MD998737

Valve

Valve guide

Valve stem 
seal

AK502553

Paint mark position

AD



















 

CAUTION


 



AC509271AC

MD998772

MB992090

MB992089

AC509270 AC

Valve tappet







 




 





 


±⋅ ±



AC506778AC

8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

E
  5

Engine front

Camshaft bearing cap

Camshaft bearing cap

Bearing cap No.

Identification of intake side 
and exhaust side













CAUTION
• 
• 















CAUTION




 


±⋅ ±

 

±⋅ ±

 






 




 




 




AC611697AD

Front camshaft 
bearing cap

Identification
mark

AC708893

Notch

Identification mark

Oil hole AD

AC511062AC

4

3

2

1

4

3

2

1

(1)
(2)Engine front

Front 
camshaft
bearing
cap
assembly







 







• 


• 



• 
−

• 


• 
• 
−

• 



AC708918

4

3

5

1

2

39 ± 5 N·m
29 ± 3 ft-lb

10 ± 2 N·m
89 ± 17 in-lb

29 ± 2 N·m
22 ± 1 ft-lb

23 ± 6 N·m
17 ± 4 ft-lb 23 ± 6 N·m

17 ± 4 ft-lb

N

AB

629 ± 2 N·m
22 ± 1 ft-lb


 


   



 
 

  
   
















 


 






 

CAUTION



 


 



AC705459AC

<Engine front>

Engine oil pan

Crankshaft pulley

AC705460AC

Engine oil pan

<Engine rear>

Engine oil filter

AC102324 AB

MD998727 MD998727







 





 




 




CAUTION



 


±⋅ ±
±⋅ ±
















±⋅ ±

AC704955AC

1mm (0.04in)

φ 2 mm or
φ 3 mm
(φ 0.08 in or 
φ 0.12 in)

AC102325AJ

Engine oil 
pan side

Engine oil pan
drain plug gasket

AC506759 AE

1

2

3

A/C compressor 
and clutch assembly












• 
• 








•  • 

AC704358

1

2

4

2

3

4

5

<M/T>

<TC-SST>

40 N·m
30 ft-lb

N

N

AC

130 N·m
96 ft-lbto

40 N·m
30 ft-lb

130 N·m
96 ft-lbto

10 ± 2 N·m
89 ± 17 in-lb




• 


  




• 





   
  
  
  









 













 




 




 


CAUTION




 

±⋅ ±





 


 


AC506761AD

MB991883

Cylinder block

AC704960AC

Cylinder block

Ladder frame

φ 2 mm or φ 3 mm
(φ 0.08 in or φ 0.12 in)

1mm (0.04in)








 


 




 ⋅ 


 

⋅ 





 

CAUTION



 


AC506761AD

MB991883

Cylinder block

AC609795AE

AC609796

1 2

3

4

56

7

AB

AC506763AC

MB991448

Timing chain case







 







• 
−


• 



• 
−

• 


• 



• 
−

• 


• 



• 


• 



• 


• 


• 



• 


• 
−

• 



• 


• 
−

• 
• 











AC704359AC

1

2

3

4

57
8

6

9

10
11

12

13

15

17

10 ± 2 N·m
89 ± 17 in-lb

23 ± 6 N·m
17 ± 4 ft-lb

N

N
14

16

(Engine oil)

23 ± 6 N·m
17 ± 4 ft-lb

23 ± 6 N·m
17 ± 4 ft-lb


 


 
 
 

   


 
 


 



 


 
 
 
 
 
 
 
 









 

AC706764AC

30

26

29

24

N

23

20

18

21
22

N

28 N
19

25

27N

12 ± 1 N·m
107 ± 8 in-lb

17 ± 3 N·m
13 ± 2 ft-lb  

Apply engine oil to all
moving parts before
installation.

(Engine oil)

(Engine oil)

12 ± 1 N·m
107 ± 8 in-lb

<Cold engine>
35 ± 2 N·m
26 ± 1 ft-lb

30 ± 2 N·m
23 ± 1ft-lbto

to +90˚ to +90˚

<Cold engine>
35 ± 2 N·m
26 ± 1 ft-lb to +90˚ to +90˚


• 


   


  

   
   
   
   

  


  
   
   
   


  
  












• 
• 

• 






 


 



CAUTION




 



 



AC506790AB

Fuel high-pressure
hose

Retainer

Fuel rail

AC407430AC

Retainer

Fuel rail

Flat-tipped 
screwdriver

Fuel high-pressure
hose

AC407429AC

Retainer

Fuel rail Fuel high-pressure
hose

Flat-tipped 
screwdriver







 




CAUTION











CAUTION










AC506745AD

1

2

3

4

Engine front

Front camshaft
bearing cap
assembly

AC506746AC

1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

Engine front

Camshaft bearing cap

Camshaft bearing cap












 


 



 



 


AC705461
MB991454

AC

MB991928

AC705462

MB991454
AC

MB991895

AC506767AD

1

23

4

5

67

8

9

10

Engine front







 







CAUTION


 




 



 





 



CAUTION



 




AC607682AB

Degrease

Degrease

Bottom view of cylinder head

Top view of cylinder block

AC511063AD

φ 2 mm or φ 3 mm (φ 0.08 in or φ 0.12 in)

Cylinder head
gasket

Cylinder head 
gasket

Cylinder 
block

φ 2 mm or φ 3 mm
(φ 0.08 in or φ 0.12 in)












 
 



 


 

 ±⋅ ±


CAUTION

• 



• 



 


 ° 
° 



AC506767AE

1

2

3

4 5

6

7

8 9

10

Engine front

AC708680AC

90˚90˚

Paint markPaint mark

Paint marks Paint marks







 
 




 


 



AC705461
MB991454

AC

MB991928

AC705462

MB991454
AC

MB991895













CAUTION
• 
• 












 






 




 




 




AC611697AD

Front camshaft 
bearing cap

Identification
mark

AC708893

Notch

Identification mark

Oil hole AD







 




 





 


±⋅ ±






CAUTION




 


±⋅ ±

 

±⋅ ±



AC506778AC

8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

E
  5

Engine front

Camshaft bearing cap

Camshaft bearing cap

Bearing cap No.

Identification of intake side 
and exhaust side

AC511062AC

4

3

2

1

4

3

2

1

(1)
(2)Engine front

Front 
camshaft
bearing
cap
assembly












CAUTION
• 



• 




 



 


AC506794AB

Fuel high-pressure
hose

Fuel rail

RetainerStopper







 







• 



• 


• 
• 


• 
• 
• 
−

• 


• 



AC708523AC

1

2 3

4

6

8

9

10

11

12

5 N

7 N

24 ± 4 N·m
18 ± 3 ft-lb

45 ± 5 N·m
34 ± 3 ft-lb

48 ± 7 N·m
36 ± 5 ft-lb

22 ± 4 N·m
16 ± 3 ft-lb

9.0 ± 1.0 N·m
80 ± 9 in-lb

23 ± 2 N·m
17 ± 1 ft-lb

10 ± 2 N·m
89 ± 17 in-lb

Apply engine oil to all
moving parts before
installation.

48 ± 7 N·m
36 ± 5 ft-lb

10 ± 2 N·m
89 ± 17 in-lb

10 ± 2 N·m
89 ± 17 in-lb

10 ± 2 N·m
89 ± 17 in-lb

10 ± 2 N·m
89 ± 17 in-lb

10 ± 2 N·m
89 ± 17 in-lb


 • 




• 




 • 


• 



 • 


  
 

  
 














• 
• 

• 
• 






 


 









 
 


• 
• 
• 
 




 
   

  
 

   
 

  
 



AC704730AC







 
 





 
 





AC706145AC

MB991454

Power steering
oil pump bracket

AC705461
MB991454

AC

MB991928

AC704730AC








 




















AC706145AC

MB991454

Power steering
oil pump bracket

AC705462

MB991454
AC

MB991895

AC705464AC







 




CAUTION



 





 








 

AC705463AC

Boss

Timing chain
case assembly

AC506771AC

Hammer

Timing chain
case assembly









CAUTION

 






 

 


 




 

AC506772AG

Camshaft sprocket
timing marks

Crankshaft sprocket
timing mark

AC506773 AD

Timing chain 
tensioner

Ratchet release holeHard wire or 
L-shaped 
hexagon 
wrench







 





 


 





AC710641AB

Camshaft sprocket
timing marks

Crankshaft sprocket
timing mark

AC506772AP

Tension side

Link plates (blue)

Link plate (blue)

Mating 
mark Mating 

mark

Mating mark











 



 







 

CAUTION



 


AC506772 AQ

Link plates (blue)

Link plate (blue)

Mating 
mark Mating 

mark

Mating mark

AC506773AE

Timing chain 
tensioner

Hard wire or 
L-shaped 
hexagon 
wrench

AC506763AC

MB991448

Timing chain case







 





CAUTION
• 


• 



• 



 





 




 










 
±±

±
±±±



CAUTION
• 



• 



 




 





 





 ×  ±⋅ ±


 ×  ±⋅ ±


 ×  ±⋅ ±


AC708935

φ 4.5 ± 0.5 mm
(φ 0.18 ± 0.02 in)

4.5 ± 0.5 mm
(0.18 ± 0.02 in)

  3 ± 0.5 mm
(0.12 ± 0.02 in)

2.5 mm
(0.1 in)

φ 2.5 ± 0.5 mm
(φ 0.1 ± 0.02 in)

φ 2.5 ± 0.5 mm
(φ 0.1 ± 0.02 in)

φ 2.5 ± 0.5 mm
(φ 0.1 ± 0.02 in)

3 ± 0.5 mm
(0.12 ± 0.02 in)

φ 2.5 ± 0.5 mm
(φ 0.1 ± 0.02 in)

7.5 ± 0.5 mm
(0.30 ± 0.02 in)

1 ± 0.5 mm
(0.04 ± 0.02 in)

A

A A

A A

B B

A

C C

Section A – ASection B – B

Section C – C AB

AC708525AC

A

A

A

A

AA

B
B

B

BB

B

C







 






±⋅ ±














CAUTION
• 
−


• 
−




• 
−



• 
−


• 



• 
−

• 
−

• 


• 



• 



• 


• 



• 


• 
−

• 
−

• 
• 









 

AC710948

100 ± 5 N·m
74 ± 3 ft-lb

82 ± 8 N·m
61 ± 5 ft-lb

4.0 ± 2.0 N·m
36 ± 17 in-lb
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15

4.0 ± 2.0 N·m
36 ± 17 in-lb

32 ± 2 N·m
23 ± 2 ft-lb

9.0 ± 2.0 N·m
80 ± 17 in-lb

4.0 ± 2.0 N·m
36 ± 17 in-lb

9.5 ± 2.5 N·m
85 ± 22 in-lb

23 ± 6 N·m
17 ± 4 ft-lb
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AC706145AC

MB991454

Power steering
oil pump bracket

AC704732

MB991454
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AC706008AD

MB991928

MB992201

AC706009AD

MB991895

MB992201

AC506759 AE

1

2

3

A/C compressor 
and clutch assembly
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