
(1.8L)
(Normally aspirated & turbo) 2004 Mazda Motor Corporation

Part No. 9999-95-EWBP-04

Printed in U.S.A., February 2004

This manual explains the disassembly,

inspection, repair and reassembly 

procedures for the above-indicated engine.

In order to do these procedures safely, 

quickly, and correctly, you must first read this

manual and any other relevant service 

materials carefully.

The information in this manual is 

current up to the time of printing. Any changes

that occur after that time will not be reflected in

this particular manual. Therefore, the 

contents of this manual may not exactly match

the mechanism that  you are currently servicing.
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MECHANICAL 

01–10–3

Engine Workshop Manual BP (1605–10–97K)

01

01–10 MECHANICALENGINE DISASSEMBLY / ASSEMBLY

Timing Belt Disassembly / Assembly
1. Disassemble in the order indicated in the table.
2. Assemble in the reverse order of disassembly.

End Of Sie

X5U110AA5

1 Spark plug
2 Cylinder head cover

 � Assembly Note

3 Water pump pulley
4 Crankshaft pulley

 � Disassembly Note
 � Assembly Note

5 Plate
6 Upper timing belt cover
7 Middle timing belt cover
8 Lower timing belt cover

9 Pulley boss
 � Disassembly Note

 � Assembly Note

10 Timing belt
 � Disassembly Note
 � Assembly Note

11 Tensioner and tensioner spring
 � Assembly Note

12 Idler
Timing belt pulley and key
 � Assembly Note

13



MECHANICAL 

01–10–4 Revised 12/2003 (Ref. No. R049/03)

Engine Workshop Manual BP (1605–10–97K)

01–10 MECHANICALCrankshaft pulley disassembly note
• Hold the crankshaft using the SST.

Pulley boss disassembly note
1. Turn the crankshaft clockwise and align the timing 

marks of the pulleys.

Note
• For the crankshaft side, face the locating pin 

on the pulley boss straight up.

2. Hold the crankshaft using the SST.

Timing belt disassembly note

Caution
• The following will damage the belt and 

shorten its life; Forcefully twisting it, 
turning it inside out, or allowing oil or 
grease on it.

1. Mark the timing belt rotation on the belt for proper 
reinstallation.

2. Loosen the tensioner lock bolt.
3. Push the tensioner in the direction of the arrow and 

hand-tighten the lock bolt.

4. Remove the timing belt.

Timing belt pulley and key assembly note
• Insert the key into the timing belt pulley, facing the 

tapered side downward. Push the key until it stops.

X5U110AA6

BP WITH TC

PULLEY BOSS

UP

BP 

C5U110ZEB001

X5U110AA8

X5U110AA9

Z5U0110E003

X5U110AAB



MECHANICAL 

01–10–5

01

Revised 12/2003 (Ref. No. R049/03)

Engine Workshop Manual BP (1605–10–97K)

Tensioner and tensioner spring assembly note
1. Install the tensioner spring so that the chamfer of 

dumping rubber faces the right side as shown.
2. Push the tensioner in the direction of the arrow and 

hand-tighten the lock bolt.

Timing belt assembly note
• Verify that all timing marks are correctly aligned.

Pulley boss assembly note
1. Install the pulley boss and pulley lock bolt. Turn the 

crankshaft clockwise 1 and 5/6 times, and verify 
that the timing mark and the tension set mark A 
are aligned.

2. Loosen the tensioner lock bolt to apply tension to 
the timing belt. Do not apply tension other than that 
of the tensioner spring.

3. Tighten the tensioner lock bolt.

4. Turn the crankshaft clockwise 2 and 1/6 times, and 
verify that all timing marks are correctly aligned.

Note
• For the crankshaft side, face the locating pin 

on the pulley boss straight up.

5. Inspect for the belt deflection at the point indicated 
by applying moderate pressure 98 N {10 kgf, 22 
lbf}.

Timing belt deflection
8.5—11.5 mm {0.34—0.45 in}

6. If the timing belt deflection is not as specified, 
remove the timing belt and repeat from Timing Belt 
Assembly Note Step 1.

End Of Sie

X5U110AAC

TIMING 
MARK

UP

BP WITH TCBP

C5U110ZEB002

X5U110AAF

Z5U0110E005

BP WITH TC

PULLEY BOSS

UP

BP 

C5U110ZEB001

C5U110ZEB003



MECHANICAL 

01–10–6

Engine Workshop Manual BP (1605–10–97K)

01–10 MECHANICAL7. Hold the crankshaft by using the SST.

Crankshaft pulley assembly note
• Hold the crankshaft by using the SST.

Cylinder head cover assembly note
1. Verify that the grooves on the cylinder head cover 

are free of oil, water and other foreign material.
2. Install the cylinder head cover gasket into the 

cylinder head cover.
3. Apply silicone sealant to the cylinder head as 

shown.

4. Hand-tighten the cylinder head cover bolt as 
shown.

5. Tighten the cylinder head cover bolts in two or 
three step in the order shown.

End Of Sie

X5U110AAK

X5U110AAL

X5U110AAM

X5U110AAN

X5U110AAP
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MECHANICAL 

01–10–9

01

Engine Workshop Manual BP (1605–10–97K)

01–10 MECHANICAL2. Install the camshaft caps to the positions from 
which they were removed.

3. Tighten the camshaft cap bolts in two or three 
steps in the order shown.

4. Apply clean engine oil to the lip of the new 
camshaft oil seal.

5. Push the oil seal slightly in by hand.
6. Press the oil seal in evenly by using the SST.

Camshaft pulley
1. Install the camshaft pulleys with the “I” mark 

(intake side) or the “E” mark (exhaust side) straight 
up.

2. Hold the camshaft by using a wrench on the cast 
hexagon, and tighten the camshaft pulley lock bolt.

Cylinder Head Disassembly/Assembly (II)
1. Disassemble in the order indicated in the table.
2. Assemble in the reverse order of disassembly..

End Of Sie

X5U110AAX

X5U110AAY

X5U110AAZ

1 Valve keeper
 � Disassembly Note
 � Assembly Note

2 Valve spring seat, upper
3 Valve spring

 � Assembly Note

4 Valve spring seat, lower
5 Valve
6 Valve seal

 � Disassembly Note

 � Assembly Note

X5U110AB0

X5U110AB1
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Engine Workshop Manual BP (1605–10–97K)

01–10 MECHANICALValve keeper disassembly note
• Remove the valve keeper using the SST.

Valve seal disassembly note
• Remove the valve seal using the SST.

Valve seal assembly note

Note
• The intake and exhaust valve seals are 

different as shown.

1. Assemble the SST so that depth L is as specified.

Depth L
19.9 mm {0.783 in}

2. Press the valve seal onto the valve guide by hand.
3. Tap the SST by using a plastic hammer until its 

lower end touches the cylinder head.

Valve spring assembly note
1. Install the valve spring with the closer pitch toward 

the cylinder head.

Valve keeper assembly note
1. Install the valve keeper by using the SST.

Ridge
Color

BP BP with TC
Intake One Non Gray

Exhaust Two Green

X5U110AB2

X5U110AB3

X5U110ADK

X5U110AB6

X5U110AB7

X5U110AB8

X5U110AB9
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Cylinder Block Disassembly / Assembly (I)
1. Disassemble in the order indicated in the table.
2. Assemble in the reverse order of disassembly.

End Of Sie

C5U110ZEB005

1 Water pump
2 Flywheel (MT), drive plate (AT)

 � Disassembly Note 
 � Assembly Note

3 End plate
4 Oil pan

 � Disassembly Note
 � Assembly Note

5 Oil strainer
 � Assembly Note

6 Oil baffle (BP), MBSP (BP with TC)

 � Disassembly Note 

 � Assembly Note

7 Oil pump
 � Disassembly Note
 � Assembly Note

8 Rear cover
 � Disassembly Note
 � Assembly Note



MECHANICAL 

01–10–12

Engine Workshop Manual BP (1605–10–97K)

01–10 MECHANICALFlywheel (MT), drive plate (AT) disassembly note
• Hold the crankshaft by using the SST.

Oil pan disassembly note
1. Remove the oil pan mounting bolts.

Caution
• Pry tools can easily scratch the cylinder 

block and oil pan contact surfaces.

2. Insert a screwdriver only at the points shown.

Oil baffle disassembly note
1. Insert a screwdriver between the cylinder block 

and the oil baffle to separate them.
2. Remove the oil baffle.

Oil pump disassembly note
• Remove the oil seal by using a screwdriver 

protected with a rag.

Rear cover disassembly note
• Remove the oil seal by using a screwdriver 

protected with a rag.

Rear cover assembly note
1. Apply clean engine oil to the new oil seal.
2. Push the oil seal slightly in by hand.
3. Press the oil seal in evenly by using the SST.

4. Apply silicone sealant to the rear cover as shown.

Thickness
ø2 mm {0.079 in}

End Of Sie

X5U110ABB

X5U110ABC

X5U110AEA

X5U110ABD

X5U110ABE

X5U110ABF
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01–10 MECHANICAL5. Install the rear cover.
6. Cut away the portion of the silicone sealant that 

projects from the rear cover toward the oil pan side.

Oil pump assembly note
1. Apply clean engine oil to a new oil seal.
2. Push the oil seal slightly in by hand.
3. Press the oil seal in evenly using the SST.

4. Install the new O-ring.
5. Apply silicone sealant to the oil pump as shown.

Thickness
 φ 1—2 mm {0.040—0.078 in}

6. Install the oil pump.
7. Cut away the portion of the silicone sealant that 

projects from the body toward the oil pan side.

Oil baffle assembly note (BP)
1. Remove all foreign material from the contact surfaces.
2. Apply silicone sealant to the oil baffle along the 

inside of the bolt holes, and install within five 
minutes.
Thickness

φ 2.5—3.5 mm {0.099—0.137 in}

MBSP assembly note (BP with TC)
1. Apply silicone sealant to the MBSP along the inside 

of the bolt holes, and install within five minutes.

Thickness
φ 2.5—3.5 mm {0.099—0.137 in}

2. Tighten the MBSP bolts in two or three steps in the 
order shown.

Oil Strainer Assembly Note (BP with TC)
1. Install a new oil starainer gasket onto the oil pump 

body.
2. Tighten the oil starainer bolts in the order shown.

Oil pan assembly note (BP)
1. Apply silicone sealant to the oil pan as shown.

Thickness
φ 2.5—3.5 mm {0.099—0.137 in}

Oil pan assembly note (BP with TC)

Caution
• If the bolts are reused, remove the old 

sealant from the bolt threads. Tightening a 
bolt that has old sealant on it can cause 
bolt hole damage.

Z5U0110E027

X5U110ABH

X5U110ABJ

C5U110ZEB004

Z5U0110E030

Z5U0110E031

Z5U0110E033

C5U110ZEB006
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1. Apply silicone sealant to oil pan gasket as shown.
Thickness

φ 2.0 mm {0.079 in}

2. Install oil pan gaskets onto the oil pump body and 
the rear cover with the projections in the notches 
as shown.

3. Apply silicone sealant onto the area of oil pan 
gasket indicated by A and B.
Thickness

φ 2.0 mm {0.079 in}

4. Apply silicone sealant to the shaded areas shown.

5. Apply silicone sealant to the oil pan along the 
inside of the bolt holes, and install within five 
minutes.

Thickness
φ 2.5—3.5 mm {0.099—0.137 in}

Flywheel (MT), drive plate (AT) assembly note
1. Remove the sealant from the bolt holes in the 

crankshaft and from the bolts.

Caution
• If all of the old thread locking sealant 

cannot be removed from the bolt, it will 
not torque properly. Replace the bolt.

Note
• If a new bolt is used, do not apply thread 

locking sealant. New bolts have sealant on 
them.

2. Set the flywheel or drive plate onto the crankshaft.
3. Apply sealant to the flywheel bolts and install them.
4. Hold the flywheel or drive plate using the SST.
5. Tighten the bolts in two or three steps in the order 

shown.

Water pump assembly note
1. Verify that the rubber seal is securely fixed onto 

the water pump.
2. If not as specified, remove the rubber seal and 

reinstall it with the bonding agent.

End Of Sie

Z5U0110E034

Z5U0110E028

Z5U0110E029

Z5U0110E035

Z5U0110E036

Z5U0110E032

X5U110ABL

X5U110ABM

X5U110ABN
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01–10–19

Engine Workshop Manual BP (1605–10–97K)

01–10 MECHANICAL

Standard length
IN: 101.71—102.31 mm {4.0044—4.0279 in}
EX: 101.71—102.31 mm {4.0044—4.0279 in}

Minimum length
IN: 101.61 mm {4.0004 in}
EX: 101.61 mm {4.0004 in}

3. Measure the stem diameter of each valve in X and 
Y directions at the three points (A, B, and C) 
shown. Replace the valves as necessary.

Standard diameter
IN: 5.970—5.985 mm {0.2351—0.2356 in}
EX: 5.965—5.980 mm {0.2349—0.2354 in}

Minimum diameter
IN: 5.920 mm {0.2331 in}
EX: 5.915 mm {0.2329 in}

Valve Guide Inspection
1. Measure the inner diameter of each valve guide in 

X and Y directions at the three points (A, B, and C) 
shown. Replace the valve guide as necessary.

Standard inner diameter
6.02—6.04 mm {0.2371—0.2377 in}

2. Measure the protrusion height (dimension A) of 
each valve guide without the lower valve spring 
seat. Replace the valve guide as necessary.

Standard height
18.3—18.9 mm {0.721—0.744 in}

Valve Guide Replacement

Note
• Intake and exhaust valve guides are different. 

Valve guide removal
• Remove the valve guide from the combustion 

chamber side by using the SST.

Valve guide installation
1. Assemble the SSTs so that depth L is as specified.

Depth L
18.3—18.9 mm {0.721—0.744 in}

2. Tap the valve guide in from the side opposite the 
combustion chamber until the SST contacts the 
cylinder head.

3. Verify that the valve guide projection height 
(dimension) is as specified.

End Of Sie

Z5U0110E037

Z5U0110E038

X5U110AC9

X5U110ACA

X5U110ACB
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01–10 MECHANICALStandard height
18.3—18.9 mm {0.721—0.744 in}

Valve Seat Inspection/Repair
1. Measure the seat contact width. As necessary, 

resurface the valve seat using a 45° valve seat 
cutter and/or resurface the valve face.

Standard width
0.8—1.4 mm {0.032—0.055 in}

2. Verify that the valve seating position is at the 
center of the valve face.
(1) If the seating position is too high, correct the 

valve seat using a 70° cutter, and a 45° cutter.
(2) If the seating position is too low, correct the 

valve seat using a 45° cutter.

3. Inspect the sinking of the valve seat. Measure the 
protruding length (dimension L) of the valve stem. 
Replace the cylinder head as necessary.

Standard dimension L
IN: 45.0 mm {1.772 in}
EX: 45.0 mm {1.772 in}

Maximum dimension L
IN: 45.6 mm {1.795 in}
EX: 45.6 mm {1.795 in}

Valve Spring Inspection
1. Apply pressing force to the pressure spring and 

measure the spring height. Replace the valve 
spring as necessary.

Pressing force
IN: 172.60—195.15 N
{17.6—19.9 kgf, 38.72—43.78 lbf}
EX: 172.60—195.15 N
{17.6—19.9 kgf, 38.72—43.78 lbf}

Standard height
IN: 39.5 mm {1.56 in}
EX: 39.5 mm {1.56 in}

2. Measure the out-of-square of the valve spring. 
Replace the valve spring as necessary.

Valve spring out-of-square
(mm {in})

X5U110ACC

Z5U0110E039

X5U110ACE

BP BP with TC
IN 1.63 {0.064} max. 1.58 {0.062} max.
EX 1.63 {0.064} max.

X5U110ACF

X5U110ACG

Z5U0110E040
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Camshaft Inspection
1. Set the No.1 and No.5 journals on V-blocks. 

Measure the camshaft runout.Replace the 
camshaft as necessary.

Runout
0.03 mm {0.0012 in} max.

2. Measure the cam lobe height at the two points as 
shown. Replace the camshaft as necessary.

Standard height
(mm {in})

Minimum height
(mm {in})

3. Measure the journal diameters in X and Y 
directions at the two points (A and B) as shown. 
Replace the camshaft as necessary.

Standard diameter
25.940—25.965 mm {1.0213—1.0222 in}

Minimum diameter
25.910 mm {1.0201 in}

Camshaft Oil Clearance Inspection
1. Position a plastigage on the top of the journals in 

the axial direction.

2. Install the camshaft cap. (Refer to ENGINE 
DISASSEMBLY / ASSEMBLY, Cylinder Head 
Disassembly / Assembly (II), Camshaft 
disassembly note.)

3. Remove the camshaft cap. (Refer to ENGINE 
DISASSEMBLY / ASSEMBLY, Cylinder Head 
Disassembly / Assembly (II), Camshaft 
disassembly note.)

4. Measure the oil clearance. Replace the cylinder 
head as necessary.

Standard clearance
0.035—0.081 mm {0.0014—0.0031 in}

Maximum clearance
0.15 mm {0.006 in}

Camshaft End Play Inspection
1. Install the camshaft cap. (Refer to ENGINE 

DISASSEMBLY / ASSEMBLY, Cylinder Head 
Disassembly / Assembly (II), Camshaft 
disassembly note.)

2. Measure the camshaft end play. Replace the 
cylinder head or camshaft as necessary.

Standard end play
0.057—0.127 mm {0.0023—0.0049 in}

Maximum end play
0.20 mm {0.008 in}

3. Remove the camshaft cap. (Refer to ENGINE 
DISASSEMBLY / ASSEMBLY, Cylinder Head 
Disassembly / Assembly (II), Camshaft 
disassembly note.)

End Of Sie

BP BP with TC
IN 44.3 {1.744} 44.8 {1.764}
EX 44.9 {1.768}

BP BP with TC
IN 44.1 {1.736} 44.6 {1.756}
EX 44.7 {1.760}

X5U110ACJ

X5U110ACK

X5U110ACL

X5U110ACM

X5U110ACN
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01–10 MECHANICALTappet Inspection
1. Measure the diameter of each tappet bore.

Standard diameter
30.000—30.025 mm {1.1811—1.1820 in}

2. Measure the diameter of each tappet.

Standard diameter
29.959—29.975 mm {1.1795—1.1801 in}

3. Calculate the clearance between the tappet and 
the related tappet bore. Replace the tappet or 
cylinder head as necessary.

Standard clearance
0.025—0.066 mm {0.00099—0.00259 in}

Maximum clearance
0.180 mm {0.0071 in}

Cylinder Block Inspection / Repair
1. Measure the distortion of the cylinder block top 

surface in the six directions as shown. Repair by 
grinding or replace as necessary.

Cylinder block distortion
0.15 mm {0.006 in} max.

Cylinder block height
221.5 mm {8.720 in}

Grinding
0.20 mm {0.008 in} max.

2. Measure the cylinder bores in X and Y directions at 
35 mm {1.38 in} below the top surface.

3. If the cylinder bore exceeds the wear limit, replace 
the cylinder block or rebore the cylinder and install 
the oversize pistons so that the specified 
piston-to-cylinder clearance is obtained.

Note
• Base the boring diameter on the diameter of 

an oversize piston. All cylinders must be the 
same diameter.

Cylinder bore
mm {in}

Wear limit
0.15 mm {0.006 in}

Oil Jet Inspection
1. Apply compressed air to oil jet valve A and verify 

that air passes through oil jet valve B. If not, 
replace the oil jet valve.

End Of Sie

X5U110ACP

X5U110ACQ

Size Diameter
Standard 83.000—83.019 

{3.2678—3.2684}
0.25 {0.01} oversize 83.250—83.269 

{3.2776—3.2783}
0.50 {0.02} oversize 83.500—83.519 

{3.2874—3.2881}

X5U110ACR

X5U110ACS
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01–50 TECHNICAL DATA
05 ENGINE  . . . . . . . . . . . . . . . . . . . . . . . 01–50-1

End of Toc

05 ENGINE
Z5U015001001E01

Item
Engine

BP BP with TC
Cylinder head
Height (mm {in}) 133.8—134.0 {5.268—5.275}
Distortion (mm {in}) 0.10 {0.004} max.
Grinding (mm {in}) 0.10 {0.004 max.

Valve clearance

(mm {in}) IN 0.18—0.24 {0.0071—0.0094} 
(0.21±0.03 {0.0083±0.0011})

EX 0.28—0.34 {0.0111—0.0133} 
 (0.31±0.03 {0.0122±0.0012})

Valve and valve guide
Margin thickness (mm {in}) IN 0.9 {0.035} min.

EX 1.0 {0.039} min.
Valve length (mm {in}) IN Standard 101.71—102.31 {4.0044—4.0279}

Minimum 101.61 {4.0004}
EX Standard 101.71—102.31 {4.0044—4.0279}

Minimum 101.61 {4.0004}
Valve stem 
diameter

(mm {in}) IN Standard 5.970—5.985 {0.2351—0.2356}
Minimum 5.920 {0.2331}

EX Standard 5.965—5.980 {0.2349—0.2354}
Minimum 5.915 {0.2329}

Valve guide inner diameter (mm {in}) 6.02—6.04 {0.2371—0.2377}
Valve guide protrusion height (mm {in}) IN 18.3—18.9 {0.721—0.744}

EX 18.3—18.9 {0.721—0.744}
Valve seat
Seat contact 
width

(mm {in}) IN 0.8—1.4 {0.032—0.055}
EX 0.8—1.4 {0.032—0.055}

Seat angle (mm {in}) IN 45°
EX 45°

Seat sinking 
(Valve protrusion 
height)

(mm {in}) IN Standard 45.0 {1.772}
Maximum 45.6 {1.795}

EX Standard 45.0 {1.772}
Maximum 45.6 {1.795}

Valve spring
Pressing force at 
valve spring 
height H

(N {kgf, lbf}) IN H: 39.5 {1.56} 172.60—195.15 {17.6—19.9, 38.72—43.78}

EX H: 39.5 {1.56} 172.60—195.15 {17.6—19.9, 38.72—43.78}

Out-of-square (mm {in}) IN 1.63 {0.064} max. 1.58 {0.062} max.
EX 1.63 {0.064} max.
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End Of Sie

Camshaft
Camshaft runout (mm {in}) 0.03 {0.0012} max.
Lobe height (mm {in}) IN Standard 44.3 {1.744} 44.8 {1.764}

Minimum 44.1 {1.736} 44.6 {1.756}
EX Standard 44.9 {1.768}

Minimum 44.7 {1.760}
Journal diameter (mm {in}) Standard 25.940—25.965 {1.0213—1.0222}

Minimum 25.910 {1.0201}
Camshaft oil clearance (mm {in}) Standard 0.035—0.081 {0.0014—0.0031}

Minimum 0.15 {0.0059}
Camshaft end play (mm {in}) Standard 0.057—0.127 {0.0023—0.0049}

Minimum 0.20 {0.008}
Cylinder block
Height (mm {in}) 221.5 {8.720}
Distortion (mm {in}) 0.15 {0.006}
Grinding (mm {in}) 0.20 {0.008}
Cylinder bore 
diameter

(mm {in}) Standard 83.000—83.019 {3.2678—3.2684}
0.25 {0.01} oversize 83.250—83.269 {3.2776—3.2783}
0.50 {0.02} oversize 83.500—83.519 {3.2874—3.2881}

Wear limit (mm {in}) 0.15 {0.006}
Piston
Piston diameter
Measured at 90°
to pin bore axis 
and 16.5 mm 
{0.65 in} below oil 
ring groove lower 
edge

(mm {in}) Standard 82.953—82.975 {3.2659—3.2667}
0.25 {0.01} oversize 83.203—83.225 {3.2758—3.2765}
0.50 {0.02} oversize 83.453—83.475 {3.2856—3.2864}

Piston-to-cylinder clearance (mm {in}) Standard 0.025—0.066 {0.0011—0.0025}
Minimum 0.15 {0.006}

Piston ring
Piston ring-to-ring groove 
clearance

(mm {in}) Top 0.030—0.065 {0.0012—0.0025}
Second 0.030—0.070 {0.0012—0.0027}
Oil (rail) 0.07—0.16 {0.003—0.006}
Maxim
um

Top, 
Second

0.15 {0.006}

Oil 0.20 {0.008}
End gap
(Measured in cylinder)

(mm {in}) Top 0.15—0.30 {0.006—0.011}
Second 0.30—0.45 {0.012—0.017}
Oil (rail) 0.20—0.70 {0.008—0.027}
Maximum 1.0 {0.039}

Piston pin
Diameter (mm {in}) 19.987—19.993 {0.7869—0.7871}
Connecting rod-to-piston pin clearance (mm {in}) 0.010—0.027 {0.0004—0.0010}
Piston pin bore-to-piston pin clearance (mm {in}) − 0.005—0.013 {−0.0002—0.0005}

Item
Engine

BP BP with TC
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