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• ��������;	� !"#$$ 	
&'(($)

AK203969AB

5

185 ± 5 N·m
137 ± 3 ft-lb

24 ± 4 N·m
18 ± 3 ft-lb

14 ± 1 N·m
122 ± 9 in-lb

44 ± 10 N·m
33 ± 7 ft-lb

49 ± 9 N·m
37 ± 6 ft-lb

49 ± 9 N·m
37 ± 6 ft-lb

7
8

9
2

3

6

1

4

14

10

13

12

11

15

16

49 ± 9 N·m
37 ± 6 ft-lb

49 ± 9 N·m
37 ± 6 ft-lb

41 ± 8 N·m
30 ± 6 ft-lb

41 ± 8 N·m
30 ± 6 ft-lb

5.0 ± 1.0 N·m
44 ± 9 in-lb
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AK600585AB

MD998781

AK600585AB

MD998781

AK204086

CRANKSHAFT
BOLT

DAMPER PULLEY

CRANKSHAFT

CLEAN

DEGREASE

WASHER

INSIDE CHAMFER
AB
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AK302893

19 ± 3 N·m
14 ± 2 ft-lb

15

24 ± 3 N·m
18 ± 2 ft-lb

4

32

1

9.0 ± 1.0 N·m
80 ± 9 in-lb

5.0 ± 1.0 N·m
44 ± 9 in-lb

6

7
18 ± 2 N·m
13 ± 1 ft-lb

18 ± 2 N·m
13 ± 1 ft-lb

59 ± 10 N·m
44 ± 7 ft-lb

36 ± 6 N·m
27 ± 4 ft-lb

5 12
9

13

14

18 ± 2 N·m
13 ± 1 ft-lb

28 ± 4 N·m
21 ± 3 ft-lb

11

10

8

28 ± 4 N·m
21 ± 3 ft-lb

36 ± 6 N·m
27 ± 4 ft-lb

9.0 ± 1.0 N·m
80 ± 9 in-lb

19 ± 3 N·m
14 ± 2 ft-lb

AB

18 ± 2 N·m
13 ± 1 ft-lb
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CAUTION
�-*
562*
9.
42*+*/9
3*>.2<,/:
9;*
?*77.A-
.>
9;*
*B;61-9

:6-
2*5,251769,./
4,4*�
�� �-/#&$*	&$5(')+)- !	&#$	2 +)$	*7&	'2	$E#+7%&	/+%	)$.-).7 +&-'*	

(-($	+*0	&#$	*7&	%#'"*	-*	&#$	-  7%&)+&-'*�
�� �-/#&$*	$+.#	&#$	2 +)$	*7&%	'2	$E#+7%&	/+%	)$.-).7 +&-'*	(-($	
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±
�)
�⋅<
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±
�
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±
�
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NUT

FLARE NUT
BOLT
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• ��������;	� !"#$$ 	
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AK302894AB

2

25 ± 5 N·m
18 ± 4 ft-lb

1

4

5

6

22 ± 4 N·m
16 ± 3 ft-lb

14 ± 1 N·m
124 ± 9 in-lb

11 ± 1 N·m
97 ± 9 in-lb

3

10 ± 2 N·m
89 ± 17 in-lb

2

25 ± 5 N·m
18 ± 4 ft-lb

1

10 ± 2 N·m
89 ± 17 in-lb
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AK302895

24 ± 3 N·m
17 ± 2 ft-lb

14 ± 1 N·m
122 ± 9 in-lb

88 ± 10 N·m
65 ± 7 ft-lb

23 ± 3 N·m
18 ± 2 ft-lb

44 ± 10 N·m
33 ± 7 ft-lb

44 ± 5 N·m
33 ± 4 ft-lb

48 ± 6 N·m
35 ± 4 ft-lb

11 ± 1 N·m
95 ± 9 in-lb 
(M6 BOLT)

14 ± 1 N·m
122 ± 9  in-lb
(M8 BOLT)

8.5 ± 0.5 N·m
76 ± 4 in-lb

45 ± 5 N·m
34 ± 3 ft-lb

8

20

21

19

19

7
6

10
9

14

12

11

16
1317

115

2 5

3

14 ± 1 N·m
122 ± 9  in-lb
(M10 BOLT)

4

18

AB

5.0 ± 1.0 N·m
44 ± 9 in-lb
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AK101687

CLEAN DEGREASE

CRANKSHAFT
SPACER CRANKSHAFT

CRANKSHAFT SENSING BLADE

CRANKSHAFT
SPROCKET

OIL PUMP CASE
AC

AK201830AD

PIN HOLE
PIN

AK204321AB

A B

AKX00632MD998769

CRANKSHAFT
SPROCKET

AB

TIMING MARK
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TIMING MARKS LEFT
BANK

RIGHT
BANK

CAMSHAFT SPROCKET
AB

AKX00681AB

TIMING MARK

CRANKSHAFT
SPROCKET
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MD998767
���
�*+,-,./



�
�
��
����
���
��
��������
�����
���
��� �����&
�� �#$.1	&'	%$$	&#+&	&#$	&-5-*/	5+)1%	'2	+  	&#$	%()'.1$&%	+)$	-*	
+ -/*5$*&�

�� �'&+&$	&#$	.)+*1%#+2&	+	67+)&$)	&7)*	.'7*&$). '.1"-%$�	�#$*	
)'&+&$	-&	3+.1	. '.1"-%$	&'	,$)-2!	&#+&	+  	&#$	&-5-*/	5+)1%	+)$	
+ -/*$0�

����''%$*	&#$	2 +*/$	3' &	%$.7)-*/	&#$	&$*%-'*$)	(7  $!C	+*0	
&#$*	5'7*&	%($.-+ 	&'' 	��������	+*0	+	&')67$	")$*.#	'*	
&#$	&$*%-'*$)	(7  $!�

����')67$	-&	&'	���	
⋅5	9��	-*� 3:	"-&#	&#$	&')67$	")$*.#�
���@#- $	#' 0-*/	&#$	&$*%-'*$)	(7  $!	-*	('%-&-'*C	&-/#&$*	&#$	

2 +*/$	3' &	&'	&#$	%($.-2-$0	&')67$�

�,:;9*/,/:
9.201*8
��
±
!
�⋅<
'�&
±
�
>9�7?(
����'&+&$	&#$	.)+*1%#+2&	&"'	&7)*%	. '.1"-%$	+*0	 $+,$	-&	+ '*$	

2')	+(()'E-5+&$ !	2-,$	5-*7&$%�

AK204322

CRANKSHAFT SPROCKET

RIGHT BANK LEFT BANK
TIMING MARK

WATER PUMP
PULLEY

CAMSHAFT SPROCKET
CAMSHAFT SPROCKET

IDLER PULLEY

AUTO-TENSIONER

TIMING MARK

TENSIONER PULLEY

AB

AKX00728
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ROD PROTRUSION
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ROUNDED EDGE

ABNORMAL WEAR 
(RAGGED)
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RUBBER EXPOSED

TOOTH MISSING AND
CANVAS FIBER EXPOSED

AC

AKX00650

AK204323AB

12 mm (0.5 in)
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AK204324

MOVEMENT

98 TO 196 N
(22 TO 44 lb)

AB

AK501609

12 ± 1 N·m
107 ± 8 in-lb

22 ± 1 N·m
16 ± 1 ft-lb

2

1

8

3

1010

6

5
4

9

7
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AKX00680

TIMING
BELT SIDE NUT "R"

NUT "L"
AB

AK302905AB

FUEL RAIL
INJECTOR
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AK302897AB

19 ± 1 N·m
14 ± 1 ft-lb 19 ± 1 N·m

14 ± 1 ft-lb

19 ± 1 N·m
14 ± 1 ft-lb

11 ± 1 N·m
95 ± 9 in-lb

29 ± 10 N·m
22 ± 7 ft-lb

42 ± 8 N·m
31 ± 6 ft-lb
(M10 BOLT)

24 ± 3 N·m
17 ± 2 ft-lb
(M8 BOLT)
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2

6

3
1

9
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AKX00711

O-RING

WATER INLET 
PIPE AB

AK302907

TAB

AB

AKX00670AB

JIGGLE VALVE

AKX00686
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AK501610AB

44 ± 5 N·m
33 ± 4 ft-lb

14
10

15

13

17

16

44 ± 5 N·m
33 ± 4 ft-lb

14 ± 1 N·m
122 ± 9 in-lb

11 ± 1 N·m
95 ± 9 in-lb

11

9

44 ± 8 N·m
33 ± 5 ft-lb

19 ± 3 N·m
14 ± 2 in-lb

35 ± 6 N·m
26 ± 4 ft-lb

44 ± 5 N·m
33 ± 4 ft-lb

12
44 ± 8 N·m
33 ± 5 ft-lb

7

8

44 ± 5 N·m
33 ± 4 ft-lb

44 ± 5 N·m
33 ± 4 ft-lb

314 ± 1 N·m
122 ± 9 in-lb

2

1

44 ± 5 N·m
33 ± 4 ft-lb

75 ± 10 N·m
56 ± 7 ft-lb

14 ± 1 N·m
122 ± 9 in-lb6

54
44 ± 8 N·m
33 ± 5 ft-lb
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AK501617

EXHAUST MANIFOLD 
STAY LEFT "B"

P
P

AB

AK501616AB

EXHAUST MANIFOLD 
STAY RIGHT "B"

P
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AK302899AB

1

APPLY ENGINE OIL
TO ALL MOVING
PARTS BEFORE
INSTALLATION.

2

11

8

21

18

12

13

24

20

25

23
22

31 ± 3 N·m
23 ± 2 ft-lb

13 ± 2 N·m
115 ± 7 in-lb

3.5 ± 0.5 N·m
31 ± 4 in-lb

15
16

19

17

149

4

3

6

10

3.5 ± 0.5 N·m
31 ± 4 in-lb

10 ± 2 N·m
87 ± 17 in-lb

10

19

19

15
16

15
16

7

5
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CAUTION
�-*
562*
9.
42*+*/9
5./>1-,./
.>
9;*
2,:;9
6/3
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?6/@

56<-;6>9-�
�� �(( !	$*/-*$	'- 	&'	&#$	.+5%#+2&	8'7)*+ %	+*0	.+5%	+*0	&#$*	

-*%&+  	&#$	.+5%#+2&%�

��������	����
���������������
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�� �#$.1	&'	%$$	&#+&	&#$	0'"$ 	(-*	'2	&#$	.+5%#+2&	-%	 '.+&$0	+&	
&#$	('%-&-'*	%#'"*�

�

AKX00613AB

MD998443

AK204034AB

TIMING BELT SIDE

CAMSHAFT, LEFT

CAMSHAFT, RIGHT

AK204035AB

APPROXI-
MATELY
60˚

RIGHT BANK LEFT BANK
APPROXI-
MATELY
71˚
���
�*+,-,./
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AKX00715

MD998443

LASH
ADJUSTER

AB

AK202325

TIMING BELT SIDE

CHAMFERED

OIL HOLE

AC

AKX00615

<RIGHT BANK SIDE>

MD998713

AB

AKX00639

<LEFT BANK SIDE>

MB991559

AB

MD998713
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CAUTION
• �;*
76-;
63G1-9*2-
62*
42*5,-,./�*/:,/**2*3
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/,-<-�
�.
/.9
677.A
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5./96<,/69*3
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>.2*,:/
-1?-96/5*-�

• �.
/.9
699*<49
9.
3,-6--*<?7*
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• �-*
./7C
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9.
57*6/
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27$ 	&'	.'5( $&$ !	.',$)	+	 +%#	+087%&$)	"#$*	-&	-%	%&+*0-*/	
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AKX00723

ROLLER TIP

AB

AKX00685

AKX00625

OUTSIDE
CLEANING

INSIDE
CLEANING

FILLING
DIESEL FUEL

A B C

AB
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�*+,-,./
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AKX00626

DIESEL
FUEL

AB

AK202680AK202680

DIESEL FUEL
MD998442

AE

AK202681DIESEL FUEL

MD998442

AD

AK202680AK202680

DIESEL FUEL
MD998442

AE

AK202681DIESEL FUEL

MD998442

AD
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�*01,2*3
�4*5,67
�..7-8

• �4������;	�+ ,$	
&$5	
$+ 	�*%&+  $)
• ��������;	�! -*0$)	�$+0	4' &	@)$*.#

• ��������;	�+ ,$	
()-*/	�'5()$%%')
• ��������;	�+ ,$	
()-*/	�'5()$%%')

AK304296AB

4

12
21

5
6

7
13

14
17

911
16

19

10

18

22

20

8

15

108 ± 5 N·m
80 ± 4 ft-lb

    0 N·m
    0 in-lb

108 ± 5 N·m
80 ± 4 ft-lb

1
2 →

→

APPLY ENGINE OIL
TO ALL MOVING
PARTS BEFORE
INSTALLATION.
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MD998051
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CAUTION
• �67+*
-9*<
-*67-
>.2
,/96@*
+67+*-
6/3
>.2
*B;61-9

+67+*-
62*
3,>>*2*/9�
�*
-12*
9.
,/-9677
9;*
5.22*59
./*-�

• �67+*
-9*<
-*67
,3*/9,>,569,./
5.7.2 

/96@*8
���  
�B;61-98
��� 
�����

CAUTION
�7A6C-
1-*
9;*
-4*5,67
9..7
9.
,/-9677
9;*
+67+*
-9*<
-*67�


<42.4*27C
,/-9677*3
+67+*
-9*<
-*67-
<6C
7*6@
.,7�
�� <%-*/	%($.-+ 	&'' 	�4������C	-*%&+  	+	*$"	%&$5	%$+ 	&'	&#$	

,+ ,$	/7-0$�
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��������
��
�*%&+  	&#$	,+ ,$	%()-*/	$*0	"-&#	-&%	-0$*&-2-.+&-'*	.' ')	&'"+)0	
&#$	%()-*/	)$&+-*$)�

�

AK303630

EXHAUST

RUBBER COLOR:
GRAY

RUBBER COLOR:
GRAY GREEN

INTAKE

AB

AKX00618AC

MB991999

AKX00718

SPRING SEAT

SPRING 
RETAINERIDENTIFI-

CATION 
COLOR

STEM SEAL

AB
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AK100166

MD998735

AB

AKX00617

MD998772

AB

AKX01452AB

FRONT

MD998051

HEAD
BOLT
WASHER

RIGHT
BANK

LEFT
BANK
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MARGIN

VALVE SEAT 
CONTACT
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AKX00607

2˚

FREE
HEIGHT
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AKX00714

VALVE 
GUIDE

STEM OUTSIDE 
DIAMETER

GUIDE INSIDE DIAMETER AB

AKX00695

SPRING SEATING
SURFACE

VALVE STEM END

VALVE STEM
PROJECTION

AB

AK101830AB

0.9 – 1.3 mm
(0.04 – 0.05 in)

65˚65˚

15˚ 25˚

43.5˚ – 44˚

0.9 – 1.3 mm
(0.04 – 0.05 in)

AKX00610

0.5 – 1 mm 
(0.020 – 0.039 in)

0.5 – 1 mm (0.020 – 0.039 in)

CUT
AWAY

AB
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�*+,-,./
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AKX00611

HEIGHT OF 
SEAT RING

OVERSIZE DIAMETER

AB

AKX00712

REMOVAL INSTALLATION
PRESS PRESS

PUSH ROD

VALVE 
GUIDE

VALVE 
GUIDE

AB

AKX00727

14 mm 
(0.55 in)

AB
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AK302971

14 ± 1 N·m
122 ± 9 in-lb

10 ± 2 N·m
87 ± 17 in-lb

19 ± 3 N·m
14 ± 2 ft-lb

11 ± 1 N·m
95 ± 9 in-lb

39 ± 5 N·m
29 ± 4 ft-lb 9.0 ± 3.0 N·m

80 ± 26 in-lb

10.8 ± 0.9 N·m
96 ± 7 in-lb

9.0 ± 3.0 N·m
80 ± 26 in-lb

9.0 ± 2.0 N·m
80 ± 17 in-lb

44 ± 5 N·m
33 ± 4 ft-lb

23 ± 3 N·m
18 ± 2 ft-lb

10 ± 2 N·m
87 ± 17 in-lb

41 ± 8 N·m
30 ± 6 ft-lb

4

3

1

2

17

7

5
9

8

10

6

14
13

12

11

14 ± 2 N·m
122 ± 17 in-lb

20

19

18

21
2223

11 ± 1 N·m
95 ± 9 in-lb

15
16

AC

APPLY ENGINE OIL
TO ALL MOVING
PARTS BEFORE
INSTALLATION.
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DRAIN PLUG
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AKX00745

AK201085
1

2
3

4

5

67

8

9

10
11

12

13
14

27 ± 2 N·m
20 ± 1 ft-lb

   → +90˚ TO 94˚
AC

APPLY ENGINE OIL
TO ALL MOVING
PARTS BEFORE
INSTALLATION.
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TIMING BELT SIDE

CHECK DIGIT
No.4

No.1

No.2

No.3
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LEFT BANK
RIGHT BANK

No.6

No.5
CRANKSHAFT 
BORE SIZE
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AK501604AB

1

2

4

3

6

5

13

14

15

12 11

10

9

8

7

23 ± 2 N·m
17 ± 1 ft-lb

74 ± 4 N·m
54 ± 3 ft-lb

74 ± 1 N·m
54 ± 1 ft-lb

28 ± 2 N·m
21 ± 1 ft-lb

11 ± 1 N·m
97 ± 9 in-lb

11 ± 1 N·m
97 ± 9 in-lb

APPLY ENGINE OIL
TO ALL MOVING
PARTS BEFORE
INSTALLATION.
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AKX00649

TIMING BELT SIDE

AB

1

2

3

4

AKX01391

No.4 JOURNAL

No.1 JOURNAL

No.2 JOURNAL No.3 JOURNAL

LOCATION OF IDENTIFCATION COLOR

AB

AKX00648

BEARING BORE 
DIAMETER 
IDENTIFICATION
MARK

CYLINDER INSIDE 
DIAMETER SIZE MARK

TIMING BELT SIDE
AB

No.4No.2

No.3No.1
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IDENTIFICATION COLOR
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GROOVE

FOR UPPER

FOR LOWER
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AKX01393AB

GROOVE
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FRONT MARK
BEARING CAP BOLT
NUMBERS ARE
TIGHTENING SEQUENCE

BEARING CAP

CRANKSHAFT

CYLINDER BLOCK
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