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ARTICLE BEGINNING

1992- 93 MAZDA ENG NES
3.0L V6

929

* PLEASE READ THIS FIRST *

NOTE: For engine repair procedures not covered in this article,
see ENG NE OVERHAUL PROCEDURES - GENERAL | NFORVATION article
in the GENERAL | NFORVATI ON secti on.

ENGINE IDENTIFICATION

Engi ne code and nunber are stanped on rear of cylinder bl ock,
above flywheel. See Fig. 1. Engine identification code information is
not avail abl e from manuf acturer.

—identification
Location

93884369

Fig. 1: Identifying Engi ne Code & Nunber Location
Courtesy of Mazda Mdtors Corp.

ADJUSTMENTS
VALVE CLEARANCE ADJUSTMENT

1) No val ve clearance adjustnment is required, as Hydraulic
Lash Adjusters (HLA) are used. If noise exists when engine is started,
operate engi ne at 2000-3000 RPM for 10 m nutes.

2) If noise stops, valve |ash adjuster is operating
correctly. If noise still exists, check engine oil |evel and oil
pressure. O pressure should be within specification. See ENG NE
LUBRI CATI ON SYSTEM under ENG NE O LING |If oil pressure is not within
speci fication, check for defective engi ne conponents.

3) If oil pressure is okay, renove valve cover. Push downward
on valve lash adjuster. |If valve |lash adjuster pushes downward,
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repl ace val ve | ash adjuster. See VALVE LASH ADJUSTER under REMOVAL &
| NSTALLATION. If valve | ash adjuster does not push downward, check for
worn or damaged canshaft and conponents.

NOTE: DO NOT renove HLA unl ess necessary, as "O' ring may be
damaged during renoval. Before installing valve cover, apply
seal ant on cylinder head at designated areas. See Fig. 10.

REMOVAL & INSTALLATION

NOTE: For installation reference, |abel all electrical connectors,
vacuum hoses and fuel lines before renoval. Al so place
mat i ng mar ks on engi ne hood and ot her major assenblies
bef ore renoval .

CAUTI ON: When battery is disconnected, radio will go into anti-theft
protection node. Cbtain radio anti-theft protection code
from owner and deactivate radio anti-theft function prior
to disconnecting battery.

FUEL PRESSURE RELEASE

Start engi ne and di sconnect fuel punp relay, |ocated on right
si de of engine conmpartnent, near battery. See Fig. 2. After engine
dies, turn ignition off and reconnect fuel punp relay.

Fuel Pump

93E84370

Fig. 2: Locating Fuel Punmp Rel ay
Courtesy of Mazda Mdtors Corp.

ENGINE

Renoval

1) Rel ease fuel pressure. See FUEL PRESSURE RELEASE under
REMOVAL & | NSTALLATI ON. Di sconnect battery cables and renove battery
and battery tray. Renove hood. Raise and support vehicle. Renove
undercover. Drain engine oil. Disconnect exhaust pipes from exhaust
mani f ol ds.

2) Disconnect and plug automatic transm ssion cooling |ines
fromradi ator. Lower vehicle and drain engi ne cool ant. Renove fresh
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air duct, air cleaner and air intake tube. Di sconnect accel erator
cabl e.

3) Renove cooling fan and fan shroud. Renove radi ator hoses
and all drive belts. Renobve spark plug cables and spark plugs. Renove
cani ster and power brake vacuum hoses. Cover fuel hose fitting with
rag to prevent fuel spray during renoval. Renove fuel hoses as
necessary. Plug disconnected hoses to prevent fuel |eakage. Renove
appropriate wiring and hoses and renove upper intake manifold.

4) Disconnect heater hoses from engi ne. Di sconnect engine
Wi ring harness. Renpve radiator wiring harness and radi ator. Renove
alternator and adjusting bracket. Renove A/ C conpressor and power
steering punp, and tie them aside with hoses still connected. Support
transm ssion and renove engi ne-to-transm ssion bolts. Renove engi ne
nmount nuts and renove engi ne.

Install ation

To install, reverse renoval procedure. Adjust tension of al
drive belts. Restore all fluids to proper level. Prinme fuel system by
connecting junper wire between data |link connector termnals F/P and
G\D i n engi ne conpartnment. See Fig. 3. Turn ignition switch to ON
position for 10 seconds. Check for fuel leaks. Turn ignition switch to
OFF position. Renove junper wre.

93F84371

Fig. 3: Identifying Data Link Connector Term nals
Courtesy of Mazda Mdtors Corp.

INTAKE MANIFOLD

Renoval

1) Apply parking brake, and bl ock rear wheels. Rel ease fue
pressure. See FUEL PRESSURE RELEASE. Di sconnect negative battery
cable. Renpve fresh air duct, air cleaner and air intake tube.

Di sconnect accel erator cable. Renpve canister and power brake vacuum
hoses.

2) Cover fuel hose fitting with rag to prevent fuel spray
during renoval . Renove fuel hoses as necessary. Plug di sconnected
hoses to prevent fuel |eakage.

3) Renobve automatic transm ssion vacuum hose. Di sconnect
engi ne wiring harness connectors and grounds. Renove distributor.
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Renove upper intake manifold bolts and upper intake manifold. Loosen
intake manifold bolts in 2 steps and in sequence. See Fig. 4. Renove
i ntake mani f ol d.

Install ation

Usi ng NEW gaskets and "O' rings, install intake manifold.
Tighten bolts in 2 steps to specification and in proper sequence. See
Fig. 4. See TORQUE SPECI FI CATI ONS TABLE at the end of this article.
Ensure all electrical and vacuumlines are properly connected. To
conplete installation, reverse renoval procedure.

« FRONT OF
ENGINE

« FRONT OF
ENGINE

TIGHTENING SEQUENCE

93G84372

Fig. 4: |Intake Manifold Loosening & Tightening Sequence
Courtesy of Mazda Mdtors Corp.

EXHAUST MANIFOLDS

Renoval & Installation

Renove exhaust manifold nuts at exhaust pipe. Renove exhaust
mani fol d heat shields and exhaust mani folds. To install, reverse
renoval procedure. Install NEWgaskets. Tighten fasteners to
speci fication. See TORQUE SPECI FI CATI ONS TABLE at the end of this
article.

CYLINDER HEAD
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Renoval

1) Apply parking brake, and bl ock rear wheels. Rel ease fue
pressure. See FUEL PRESSURE RELEASE. Di sconnect negative battery
cable. Drain engine coolant. Renove air intake hose. Di sconnect
accel erator cable fromthrottl e body. Renove spark plug cables and
spark pl ugs.

2) Renove cooling fan and fan shroud. Renove all drive belts.
Renmove A/C idler pulley. Renobve crankshaft pulley and sensor rotor. DO
NOT damage sensor rotor. Renove cool ant by-pass and upper radiator
hose.

3) Renove timng belt cover and gasket. See Fig. 5. Turn
crankshaft to align match marks of pulleys. See Fig. 6. Renobve timng
belt upper idler pulley. Renove timng belt and timng belt automatic
tensioner. Mark timng belt rotation direction if belt is to be
reused.

Tensioner

—=——Pulley

- " Timing Belt
Automatic
Tensioner

Timing

Belt Caver

93HB4373

Fig. 5 Exploded View O Timng Belt Conmponents
Courtesy of Mazda Mdtors Corp.
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S0B12485

Fig. 6: Aligning Timing Belt Match Marks
Courtesy of Mazda Mdtors Corp.

4) Renove cani ster and power brake vacuum hoses. Renobve fue
hoses as necessary, covering hose fitting with rag to prevent fue
spray during renoval. Plug disconnected hoses to prevent fuel |eakage.

5) Renpve automatic transm ssion vacuum hose. Di sconnect
engi ne wiring harness connectors and grounds. Renove distributor.
Renove upper intake manifold bolts and upper intake manifold. Loosen
intake manifold bolts in sequence, in 2-3 steps. See Fig. 4. Renove
i ntake mani f ol d.

6) Renove val ve covers. Renove exhaust manifold nuts at
exhaust pipe. Renove exhaust manifold heat shields and exhaust
mani fol ds. Hol d canshaft at cast hexagon and renove canshaft pulley
bolts and pull eys. Loosen canshaft bearing cap bolts in sequence in 2-
3 steps. See Fig. 7.

7) Renove canshaft bearing caps, canshafts and rocker arnmns.
Renove canshaft oil seals fromcanshaft. Loosen cylinder head bolts in
sequence, in 2-3 steps. See Fig. 8. Renove cylinder head.



3.0L V6
Article Text (p. 7)
1993 Mazda 929

For Techdoc Ltd.
Copyright © 1997 Mitchell International
Wednesday, March 24, 1999 10:52PM

LOOSENING SEQUENCE LDOSENING SEQUENCE

LEFT CYLINDER HEAD RIGHT CYLINDER HEAD

5 = -
6 AT OIS
\@ifa;miﬁ—cati@arks C] O
3
] S
DO OB B
TIGHTENING SEQUENCE TIGHTENING SEQUENCE

93484375

Fig. 7: Canshaft Bearing Cap Bolt Loosening & Tightening Sequence
Courtesy of Mazda Mdtors Corp.
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TIGHTENING SEQUENCE

. . _ . 93A84376
Fig. 8 Cylinder Head Bolt Loosening & Tightening Sequence

Courtesy of Mazda Mdtors Corp.

I nspection

Check for cracks, damage and cool ant | eakage. Renobve scal e,
seal i ng conmpound and carbon deposits. Cean oil passages and ensure
they are cleared with conpressed air. Inspect cylinder head for
war page at deck surface. Resurface cylinder head if warpage exceeds
speci fication. See appropriate CYLI NDER HEAD tabl e under ENG NE
SPECI FI CATI ONS.

Install ation
1) Ensure all mating surfaces are clean. Check cylinder bl ock
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and cylinder head surfaces for warpage. See CYLI NDER BLOCK and
appropriate CYLI NDER HEAD t abl es under ENG NE SPECI FI CATI ONS
Resurface or replace as required.

2) Ensure cylinder head oil control plugs are installed in
bl ock. Measure oil control plug projection fromcylinder bl ock.

Proj ection should be .21-.22" (5.3-5.7 nm. See Fig. 9. Apply engine
oil to NEW"O' rings, and install themon oil control plugs.

3) Install cylinder heads, with NEWgaskets, to bl ock. New
head gaskets are marked "L" for left bank and "R' for right bank. If
reusi ng cylinder head bolts, neasure each bolt. |ntake-side bolts
shoul d neasure 4.25-4.29" (108-109 mm) and exhaust-side bolts should
measure 5.43-5.47" (138-139 mm). If bolts exceed maxi mum | engt h,
repl ace bolts.

4) Install and tighten cylinder head bolts as follows. First,
tighten bolts in sequence to 14 ft. Ibs. (19 Nm. See Fig. 8. Next,
tighten bolts in sequence an additional 90 degrees. Finally, tighten
bol ts anot her 90 degrees in sequence.

5) Install canshafts, canshaft bearing caps, pulleys and
bolts. Tighten canshaft bearing cap bolts in sequence and to
speci fication. See Fig. 7. See TORQUE SPECI FI CATI ONS TABLE at the end
of this article. Tighten 4 canshaft bearing cap front bolts (6-m) on
left cylinder head to 71-97 INCH Ibs. (8-11 Nm. Tighten canshaft
pul ey bolts to specification. See TORQUE SPECI FI CATI ONS TABLE at the
end of this article.

6) To prevent oil |eakage, apply sealant to cylinder head
surface at inner and outer front edge of each cam See Fig. 10. To
conplete installation, reverse renoval procedure.

Plugs SR
(O N D P8
LTy W
93884377

Fig. 90 Measuring Gl Control Plug Projection
Courtesy of Mazda Mdtors Corp.

Apply
Sealant
Here

93C84378

Fig. 10: Installing Sealant To Cylinder Head
Courtesy of Mazda Mdtors Corp.
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FRONT COVER OIL SEAL

See O L PUW under ENG NE A LI NG

TIMING BELT

Renoval

1) Di sconnect negative battery cable. Drain engine cool ant.
Renove spark plug cables and spark plugs. Renove air intake hose.
Renove cooling fan and fan shroud.

2) Renove drive belts. Renove A/C and P/S idler pulleys (if
equi pped). Renove crankshaft pulley and sensor rotor. DO NOT damage
sensor rotor. Renobve cool ant by-pass and upper radi ator hoses.

3) Renove distributor. Renove timng belt covers and gasket.
See Fig. 5. Turn crankshaft to align pulley match marks. See Fig. 6.
Renmove timng belt upper idler pulley. If reusing timng belt, mark
rotation direction. Renove timng belt and timng belt automatic
t ensi oner.

I nspecti on

Check automatic tensioner rod projection. Rod shoul d project
.47-.55" (12-14 mm fromtensioner body. Replace tensioner if
projection is not within specification.

Install ation

1) Using flat washer to prevent damage to tensioner body
pl ug, place automatic tensioner in vise or arbor press. Conpress
tensioner rod until a pin can be inserted into tensioner rod through
hole in tensioner body. Install tensioner with pin installed.

CAUTI ON: DO NOT exceed 2200 | bs. (1000 kg) pressure on tensioner rod.
2) Ensure match marks on pulleys align with marks on heads.

See Fig. 6. Wth upper idler pulley renoved, install timng belt on
pul | eys. Keep slack toward automatic tensioner side. Install upper

idler pulley.

3) Rotate crankshaft twice in direction of rotation, and
ensure match marks still align. Renpbve automatic tensioner pin, and
repeat steps to confirmmatch marks are still in alignment.

4) Check timng belt deflection between right campulley and
| ower idler. Deflection should be .20-.28" (5-7 mm) at 22 |bs. (10
kg). If deflection is not correct, repeat installation procedure. If
deflection is still not correct, check for faulty automati c tensioner
or stretched timng belt. To conplete installation, reverse renoval
procedure. Tighten fasteners to specification. See TORQUE
SPECI FI CATI ONS TABLE at the end of this article.

ROCKER ARM & VALVE LASH ADJUSTER

Renoval
1) Rel ease fuel pressure. See FUEL PRESSURE RELEASE
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Di sconnect negative battery cable. Renove timng belt cover and timng
belt. Renove accel erator cable. Renpve upper intake manifold.

Di sconnect el ectrical connectors and renove top engine wring harness.
Di sconnect and plug fuel lines. Renove spark plug cables and val ve
covers.

2) Hold canshaft at cast hexagon while renoving canshaft
pul l ey bolts. Renove canshaft pulley. Renpve canshaft bearing cap
bolts in sequence. See Fig. 7. Renpbve canshafts, oil seals and rocker
arns. Protect Hydraulic Lash Adjuster (HLA) with rag while grasping
with pliers. Renove HLA from cylinder head, and place in container
filled with engine oil.

Install ation

1) Bleed air fromHLA by inserting pin into hole on end of
adj uster, and depressing plunger slightly until it cannot be
col | apsed. Renpbve any remmining oil from hydraulic |ash adjuster
socket in cylinder head, and install adjuster.

2) Install canshafts according to identification marks. See
CAVSBHAFT | DENTI FI CATI ON MARKS t abl e. Ensure canshafts are in correct
positions. Install camshaft bearing caps. Tighten canshaft bearing cap
bolts to specification in sequence. See Fig. 7. See TORQUE
SPECI FI CATI ONS TABLE at the end of this article. Tighten 4 canshaft
bearing cap front bolts (6-mm on left cylinder head to 71-97 | NCH
Ibs. (8-11 Nm. To conplete installation, reverse renoval procedure.

CAVBHAFT | DENTI FI CATI ON MARKS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application (1) ldentification Mark
Exhaust Canshaft
Left 451
Right . 441
I nt ake Canshaft
Lef b 431
Right . 421

(1) - See Fig. 7 for identification mark |ocations.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

CAMSHAFTS & OIL SEALS

Renoval
See ROCKER ARM & VALVE LASH ADJUSTER under REMOVAL &
| NSTALLATI ON.

I nspecti on

1) Inspect canshaft, journals and cam surface for wear or
damage. Using dial indicator, check runout with canmshaft in "V
bl ocks. Maxi mumrunout limt is .001" (.03 mm. See CAMSHAFT table
under ENG NE SPECI FI CATI ONS.

2) Check canshaft | obe height. Replace canshaft if it is worn
beyond minimumlimt. Wth bearing caps installed, neasure end play
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with dial indicator. If end play exceeds maxi mum specificati on,
repl ace canshaft or cylinder head.

Install ati on
See ROCKER ARM & VALVE LASH ADJUSTER under REMOVAL &
| NSTALLATI ON.

REAR CRANKSHAFT OIL SEAL

Renoval & Installation

Di sconnect negative battery cable. Drain engine oil. Renove
transm ssion and flywheel. See appropriate information in
TRANSM SSI ON REMOVAL & | NSTALLATION - A/T article in TRANSM SSI ON
SERVI CI NG (vehicles with A/T). Pry rear oil seal fromrear cover. To
install, coat NEWseal |lip with engine oil, and drive seal into rear
cover. To conplete installation, reverse renoval procedure. Tighten
bolts to specification. See TORQUE SPECI FI CATI ONS TABLE at the end of
this article.

WATER PUMP

Renoval & Installation

Renmove timng belt. See TIM NG BELT under REMOVAL &
| NSTALLATI ON. Renpbve water punp and gasket. To install, reverse
renmoval procedure. Tighten bolts to specification. See TORQUE
SPECI FI CATI ONS TABLE at the end of this article.

OIL PAN

Renoval & Installation

Di sconnect negative battery cable. Raise and support vehicle.
Drain engine oil. Renpve undercover. Renobve oil pan nmounting bolts and
oil pan. Insert a w de-face gasket scraper between oil pan and oil pan
bl ock assenbly to separate them Renove oil pan. Cean oil pan bl ock
assenbl y-to-oil pan gasket nounting surface. To install, reverse
renmoval procedure. Tighten bolts to specification. See TORQUE
SPECI FI CATI ONS TABLE at the end of this article.

OVERHAUL
CYLINDER HEAD

CAUTI O\ When renovi ng val ve keepers, separate intake val ve keepers
from exhaust val ve keepers. Intake and exhaust valve
keepers are of different design.

Cyli nder Head

Check for cracks, damage and cool ant | eakage. Renove scal e,
seal i ng conpound and carbon deposits. C ean oil passages, and bl ow
conpressed air through passages to ensure they are not cl ogged.
I nspect cylinder head for warpage at deck surface. Resurface cylinder
head i f warpage exceeds specification. See appropriate CYLI NDER HEAD
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t abl e under ENG NE SPECI FI CATI ONS.

Val ve Springs

I nspect valve spring free length, tension and installed
height. Installed spring height is neasured fromspring seat to val ve
spring retainer. Using a square, check out-of-square of each spring.
Repl ace valve spring if neasurenments are not within specification. See
appropriate VALVES & VALVE SPRI NGS tabl e under ENG NE SPECI FI CATI ONS.

NOTE: Quter valve spring has an uneven pitch. Install spring with
narrow pitch toward cylinder head.

Valve Stem G| Seals

Install NEWval ve seal by hand. After installation, set seal
protrusion to .881" (22.4 nm). Protrusion is measured frominner
spring seat to spring on seal.

Val ve Cui des

1) Measure cl earance between val ve stem and guide. |If guide
wear is greater than specification, replace guide. See appropriate
CYLI NDER HEAD t abl e under ENGQ NE SPECI FI CATI ONS. Usi ng gui de renover
and hammer, tap guide fromcylinder head from conbustion chanber side.

2) Install NEWguide fromcam side of cylinder head. Measure
val ve guide installed height fromouter spring seat surface of
cylinder head. Ensure installed height is within specification. See
appropriate CYLI NDER HEAD t abl e under ENG NE SPECI FI CATI ONS. Regri nd
val ve seat after installing val ve guide.

NOTE: Al t hough i ntake and exhaust val ve gui des are shaped
differently, use exhaust valve guide for replacenent of
ei ther side.

Val ve Seat

I nspect contact surface of valve seat for roughness, cracking
or other damage. Resurface val ve seat using a 45-degree cutter or
stone. Manufacturer does not provide val ve seat repl acenent
i nformati on.

Val ves

I nspect val ves for roughness or damage to stens, stemtips or
face. If thickness is |ess than specification, replace valve. See
appropriate VALVES & VALVE SPRI NGS tabl e under ENG NE SPECI FI CATI ONS.
Val ve stemend surface grinding limt is .020" (.50 nm. Inspect valve
stem keeper grooves for excessive wear. Replace valves as necessary.

Val ve Seat Correction Angles

Val ve seat contact wi dth should be .047-.063" (1.2-1.6 mm.
If val ve seat contact position on valve face is too high, correct with
a 75-degree cutter or stone. If valve seat contact position on valve
face is too low, correct with a 35-degree (intake) or 15-degree
(exhaust) cutter or stone. Seat valve to valve seat with |apping
conpound.
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Val ve Seat Depth

Measure protruding | ength of each valve stemfrom spring seat
to tip of valve stem See VALVE STEM | NSTALLED HEI GHT table. If length
is wthin service Iimt, use valve spring shinms to bring nmeasurenent
within acceptable limt. If length is greater than service limt,
repl ace val ve or cylinder head.

VALVE STEM | NSTALLED HEI GHT TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAALA

Application In. (nm
I nt ake & Exhaust
Acceptable ............ 2.005-2. 025 (50.93-51.43)
Service Limt ......... 2.025-2.064 (51.43-52.43)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
CYLINDER BLOCK ASSEMBLY

Piston & Rod Assenbly

1) Using press and adapters, renove pin from piston and rod.
Check pin and bores for signs of sticking, excessive wear or danmage.
Measure pin bore dianmeter in piston. Standard pin bore is .9048-.9057"
(22.982-23.006 nm). Measure outside diameter of pin. Standard pin
di ameter is .9045-.9047" (22.974-22.980 nm).

2) Determ ne pin-to-piston clearance. Standard clearance is .
0003-.0010" (.008-.026 mm. If wear exceeds specification, replace
pi ston and/or pin. Pin nust fit into piston with |light pressure at
room t enper at ur e.

3) Piston pinis press-fit in rod. Align connecting rod cap
mating mark with single val ve recess side of piston. Standard
interference fit of piston pin-to-rod is .0005-.0015" (.013-.037 mm.

Install ation

1) Lubricate piston, rings and cylinder bore with engine oil.
Install piston rings and properly space ring end gaps on piston. See
Fig. 11. Install piston and rod into cylinder bore.

2) Ensure "L" (left bank) and "R' (right bank) marks on
pi stons face timng belt side of engine. Install and tighten rod cap
nuts to specification in 2 steps. See TORQUE SPECI FI CATI ONS TABLE at
the end of this article.

Oil Riny .
Upper %all - , /Top Ring
Qil Ring —- -—] 31 «piston Pin
Spacer 3

Qil Rin% g =~ Second Ring
Lower Rait

99123
Fig. 11: Installing & Spacing Piston R ngs
Courtesy of Mazda Mdtors Corp.
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Fitting Pistons

1) Measure cylinder bore at 3 places for out-of-round and
taper. If out-of-round or taper exceeds .0007" (.019 mm), rebore
cylinder for oversize pistons. See CYLI NDER BORE DI AMETERS t abl e.

2) Insert piston in cylinder. Using a feel er gauge, determ ne
pi ston-to-cylinder bore clearance. C earance should be .0009-.0020" (.
023-.051 mm). Maxi mum cl earance is .006" (.15 nm. If clearance
exceeds maxi mum specification, rebore cylinder, and install oversize
pi ston. See PI STON DI AMETERS t abl e.

CYLI NDER BORE DI AMETERS TABLE (1)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application In. (nm
Standard (New) ............. 3. 5433- 3. 5442 (90. 000-90. 022)
.010 (.25 Mmm Q'S .......... 3. 5531- 3. 5540 (90.250-90. 272)
.020 (.50 Mm Q'S .......... 3. 5630- 3. 5639 (90.500-90.522)

(1) - Cylinder bore taper and out-of-round nmust not exceed
.0007" (.019 MM .
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

PI STON DI AVETERS TABLE (1)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application In. (nm
Standard (New) ............. 3. 5416- 3. 5429 (89. 958-89. 990)
.010 (.25 Mmm Q'S .......... 3. 5515- 3. 5527 (90. 208-90. 240)
.020 (.50 Mm Q'S .......... 3.5613- 3. 5639 (90.458-90.522)

(1) - Measured at .87" (22 mm frombottomof oil ring |and.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Pi ston Ri ngs

1) Measure piston ring end gap. Use head of piston to push
ring squarely into bore. Leave ring at bottomof ring travel. Using a
feel er gauge, neasure piston ring end gap. Conpare neasurenment with
specification. See PISTONS, PINS & RINGS tabl e under ENG NE
SPECI FI CATI ONS.

2) Install rings on piston with "R' facing upward. Note 2nd
conpression ring outer edge is slightly chanfered. Using a feeler
gauge, neasure ring side clearance between ring and ring land. If ring
| ands are excessively worn, replace piston. Properly space ring end
gaps on piston. See Fig. 11. Ensure end gaps do not align wi th piston
pin or thrust face of piston.

Main & Rod Beari ngs

1) Renove main bearing cap bolts in sequence. See Fig. 12.
Renove mai n bearing caps and mai n bearings. Renove connecting rod caps
and rod bearings. Cean connecting rod journal and bearing halves with
a clean shop towel. Check connecting rod bearing oil clearance using
Pl ast i gage mnet hod.
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2) Standard connecting rod bearing oil clearance is .0009-.
0017" (.023-.043 mm. Maxi mum connecting rod bearing oil clearance is
.004" (.10 nm. If oil clearance exceeds maximumlimt, grind
crankshaft, and use oversize bearings.

3) Use Plastigage nethod to determ ne main bearing oi
cl earance. Standard main bearing clearance is .0010-.0014" (.025-.035
mm) . Maxi mum mai n bearing clearance is .0031" (.080 mm. If oi
cl earance exceeds specification, grind crankshaft, and use oversize
mai n beari ngs.

4) Install main bearing halves into engine block. Ensure
bearings are on correct journal and oil feed holes are clear. Journa
No. 4 requires thrust bearing. Upper bearing hal ves have oil grooves
and are not interchangeable with | ower bearing halves. Apply oil to
mai n bearing surface. Install crankshaft.

5) Install main bearing caps, and tighten bolts to
specification in 3 steps. Start at center bearing and work outward.
See Fig. 12. See TORQUE SPECI FI CATI ONS TABLE at the end of this
article. To conplete installation, reverse renoval procedure.

TIGHTENING SEQUENCE

93H84381

Fig. 12: Miin Bearing Cap Bolt Loosening & Tightening Sequence
Courtesy of Mazda Mdtors Corp.

Thrust Bearing
Check crankshaft end play with dial indicator. End play limt
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is .012" (.30 m). If end play exceeds specification, grind
crankshaft, and install oversize thrust bearing. See THRUST BEARI NG
SPECI FI CATI ONS t abl e.

THRUST BEARI NG SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application In. (nm
Standard (New) ................. .0787-.0807 (2.000-2.050)
.010 (.25 Mm AOS ........ ... .. .0837-.0856 (2.125-2.175)
.020 (.50 Mm Q'S ........ ... .. . 0886-.0906 (2.250-2.300)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Cylinder Bl ock

Visually inspect cylinder block for scores, rust and
corrosion. Check for cracks or any other defects. Repair or replace
bl ock if defective. Measure cylinder bore in 3 areas fromtop to
bottom of bore, checking for taper and out-of -round.

ENGINE OILING
ENGINE LUBRICATION SYSTEM

A crankshaft-driven, trochoid-type oil punp draws oil from
oil pan, and delivers it under pressure to main and connecting rod
bearings. An oil hole in each connecting rod lubricates thrust side of
pi ston and cylinder wall. An oil passage carries oil to canshafts and
rocker arms. O spray lubricates valve stens. See Fig. 13.

93J84383

Fig. 13: Cross-Sectional View O Engine G| Crcuit
Courtesy of Mazda Mdtors Corp.
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Crankcase Capacity

G| capacity is 4.8 qts. (4.5L) without oil filter
replacement and 5.0 qts. (4.7L) with filter replacenent. Capacity is
5.7 qts. (5.4L) after engi ne over haul

Q| Pressure
Q| pressure is 10-37 psi (0.7-2.6 kg/cny) at 1000 RPM and
46-71 psi (3.2-5.0 kg/cny) at 3000 RPM
OIL COOLER

Renoval & Installation
Di sconnect negative battery cable and drain engi ne cool ant.

Rai se and support vehicle. Drain engine oil. Renove oil filter and
cool ant hoses. Renpbve oil cooler bolt, oil cooler and oil cool er body.
See Fig. 14. To install, reverse renoval procedure. Replace oil cooler

"O' rings. Install engine oil and coolant. Start engine and check for
| eaks.

Coolant
Hoses

v | %
Oil Cooler

Fig. 14: Exploded View O Q1 Cooler Assenbly
Courtesy of Mazda Mdtors Corp.

93084387

OIL PUMP

Renoval

1) Di sconnect negative battery cable. Drain engine oil and
cool ant. Renove timng belt cover and gasket. Turn crankshaft to align
pul ey match marks. See Fig. 6.

2) Renove timng belt upper idler pulley. Renove timng belt
and timng belt automatic tensioner. Mark timng belt rotation
direction if belt is to be reused. Renove crankshaft pulley and timng
belt drive pulley. Renobve thernostat housing. Renove oil pan, oi
screen and oil pan bl ock assenbly. Renove oil punp assenbly. Renove
punp cover screws and cover. Renove oil seal fromoil punp. See
Fig. 15.

I nspecti on
Check oil punmp body, plunger and plunger spring for damage or
distortion. Check side clearance. Side clearance should be .0014-.
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0038" (.035-.096 nm with a maximumlimt of .0051" (.13 mm). Check
tooth tip clearance. C earance should be .0016-.0079" (.04-.20 nm
with a mximumlimt of .0094" (.24 nm. Check outer rotor-to-punp
body cl earance. C earance should be .0039-.0077" (.100-.196 mm with a
maxi mumlimt of .0091" (.23 nm).

Install ation

Apply engine oil to punp body and outside of oil seal before
installing NEWseal. Replace coolant inlet pipe gasket. To install,
reverse renoval procedure. Tighten oil punp bolts to specification.
See TORQUE SPECI FI CATI ONS TABLE at the end of this article.

Spring o
Seat -
Washer Cil Pump _ 5 )
@/ Control Body 2
% Plunger . N
Plunger \ '-‘_‘\"‘"‘, ‘ i
Spring !. N ’ Ouler  Pump
Q N Rator  Cover
G Inner
" W el B Rotor
Qii Crankshaft
Seal Y Position Sensor
93E84388

Fig. 15 Exploded View O QI Punp
Courtesy of Mazda Mdtors Corp.

TORQUE SPECIFICATIONS

TORQUE SPECI FI CATI ONS TABLE

Application Ft. Lbs. (N m
Al C Conpressor-To-Bracket Bolt ............. 21-29 (29-39)
Al ternator-To-Bracket Bolt ................. 27-38 (37-52)
Canshaft Bearing Cap Bolt (1) .............. 21-24 (29-32)
Canshaft Pulley Bolt

Left Head ........ . .. . . . . .. . 14-18 (19-25)

Right Head ....... ... ... . .. . .. . .. . . . . .. ... 52-59 (71-80)
Connecting Rod Cap Nut

First Step ... 21 (29)

Second Step ... 90 Degrees
Crankshaft Pulley Bolt ................. 116- 123 (157-167)
Cylinder Head Bolt (2)

First Step ... 14 (19)

Second Step ... 90 Degrees

Third Step ... . 90 Degrees
Distributor Mount Bolt ..................... 14-18 (19-25)
Drive Shaft Bolt .......... ... ... ... ... ..... 37-43 (50-58)

Drive Shaft Center Support Bolt ............ 27-38 (37-52)
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Engi ne Bl ock- To- Transm ssi on

Mounting Bolt ... ... ... . .. . ... .. 27-38 (37-52)
Engi ne Mount Nut ....... ... . ... .. ... . .. ... 25-36 (34-49)
Exhaust Manifold Nut ....................... 16-21 (22-29)
Exhaust Pipe Flange Nut .................... 28-38 (38-52)
Exhaust Heat Shield Bolt ................... 14-18 (19-25)
FIl ywheel (Flexplate) Bolt ................ 76-81 (103-110)
I nt ake Manifold

Upper & Lower Intake Manifold Bolt (3) .... 14-18 (19-25)
Mai n Bearing Cap Bolt (4)

First Step ... 14 (19)

Second Step . ... 90 Degr ees

Third Step ... . 45 Degrees
Gl Cooler Bolt ... ... . .. . .. 18- 25 (25-34)
Gl Cooler Body Bolt ............ ... ... ...... 14-18 (19-25)
Gl Pan Drain Plug .......... ... .. ... ...... 22-30 (30-41)
Gl Pump Bolt ... ... . . 14-18 (19-25)
Power Steering

Idler Bolt ... . . .. 14-18 (19-25)

Pulley Nut . ... . . 29-43 (39-58)

Punmp Mount Bolt ........ ... . .. . .. 23-34 (31-46)
Radiator Bolt ....... ... ... . .. . .. . .. . .. .. .. 14-18 (19-25)
Spark Plug ...... ... 10-13 (14-17)
Thernostat Housing Bolt .................... 14-18 (19-25)
Timng Belt Lower Idler Bolt ............... 32-45 (43-61)
Timng Belt Tensioner Bolt ................. 14-18 (19-25)
Timng Belt Upper Idler Bolt ............... 27-38 (37-52)
Torque Converter Bolt ...................... 25-36 (34-49)
Transm ssion Crossnenber-To-Frame Nut ...... 32-44 (44-60)
Transm ssi on Mount - To- Crossnenber Bolt ..... 40-56 (54-76)
Water Punp Bolt ...... ... ... ... . .. 14-18 (19-25)

I NCH Lbs. (N.m
Canshaft Bearing Cap Front Bolt (5)

B- MM 71-97 (8-11)
Crankshaft Position Sensor Bolt ............. 71-97 (8-11)
Gl Baffle Bolt ... ... . .. . . . . . . 71-97 (8-11)
G| Pan Block Assenbly Bolt ................. 71-97 (8-11)
Gl Pan Bolt . ... . . . 71-97 (8-11)
Q| Punmp Housing Screw ....................... 53-80 (6-9)
Gl Pump Screen Bolt ......... ... ... ... ... ... 71-97 (8-11)
Rear Crankshaft Seal Bolt ................... 71-97 (8-11)
Timng Belt Cover Bolt (6) .................. 71-97 (8-11)
Valve Cover Bolt ......... .. ... . ... ... .... 30-39 (3.4-4.4)

(1) - Tighten in sequence. See Fig. 7.
(2) - Tighten in sequence. See Fig. 8.
(3) - Tighten in sequence. See Fig. 4.
(4) - Tighten in sequence. See Fig. 12.
(5) - Four bolts on left cylinder head. See Fig. 7.

(6) - Except 3 top bolts on right side cover: 14-18 ft. |Dbs.
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AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

ENGINE SPECIFICATIONS
GENERAL ENGINE SPECIFICATIONS

GENERAL ENG NE SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Application Speci fication

Displacement .............. ... . ... ..... 180 Cu. In. (3.0L)
Bore ... 3.54" (90.0 mm
Stroke ... 3.05" (77.4 mm
Conpression Rati o . ....... ... .. 9.2:1
Fuel System ... ... . . . . SFI
Horsepower @RPM .. .. ... ... .. . . . .. ... 195 @ 5750
Torque Ft. Lbs. @RPM ......................... 200 @ 3500

CRANKSHAFT, MAIN & CONNECTING ROD BEARINGS SPECS

CRANKSHAFT, MAI N & CONNECTI NG ROD BEARI NGS SPECS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Application In. (nm

Crankshaf t
End Play ........ ... ... ... ... ... .0031-.0111 (.080-.282)
Runout . ... . . 0008 (.02)
Mai n Beari ngs
Journal Diameter .......... 2.4385-2.4392 (61.937-61. 955)
Journal Taper & Qut-OF-Round ................. . 002 (.05)
Gl Cearance ................... . 0010-.0015 (.025-.037)
Connecting Rod Bearings
Journal Diameter .......... 2.0842-2.0848 (52.940-52. 955)
Journal Qut-OF-Round .............. ... ... ..... . 002 (.05)
Gl Cearance ................... . 0009-.0017 (.023-.043)

CONNECTING RODS SPECIFICATIONS

CONNECTI NG RODS SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Application In. (nm

Bore Di aneter
Pin Bore .................... . 9033-.9040 (22.943-22.961)
Crankshaft Bore ........... 2.2047-2. 2053 (56.000-56.016)
Maxi mum Bend ............... . 0063 (.16) per 4.0" (101 M)
Side Play ...... ... . . .. . .. . .. .007-.013 (.178-.330)
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PISTONS, PINS & RINGS SPECIFICATIONS

PI STONS, PINS & RI NGS SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application In. (nm
Pi st ons
Cearance ........... ... .. .. .... . 0009-.0020 (.023-.051)
Dianeter .................. 3. 5416- 3. 5429 (89. 958-89. 990)
Pi ns
Diameter .................... . 9045-.9047 (22.974-22.980)
Piston Fit (Clearance) .......... . 0003-.0010 (.008-.026)
Rod Fit (Interference) (1) ..... . 0005-.0015 (.013-.037)
Ri ngs
No. 1
End Gap ... ... .008-.014 (.20-.35)
Side Clearance ...................... .001-.003 (.03-.08)
No. 2
End Gap ... .. . 006-.012 (.15-.30)
Side Cearance ...................... . 001-.003 (.03-.08)
No. 3 (4l)
End Gap ... .. . 008-.028 (.20-.70)

(1) - Press fit in rod using 1100-3300 I b. (500-1500 kg.)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

CYLINDER BLOCK SPECIFICATIONS

CYLI NDER BLOCK SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application In. (nm
Cylinder Bore
Standard D anmeter ......... 3. 5433- 3. 5442 (90. 000-90. 022)
Maxi mum Taper & Qut-O-Round ............... . 0007 (.019)
M ni mum Deck Height ........... ... .. ........ 8.66 (220.05)
Maxi mum Deck Warpage .......... ... ... ... . 006 (.15)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

VALVES & VALVE SPRINGS SPECIFICATIONS

VALVES & VALVE SPRI NGS SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Speci fication
I nt ake Val ves
Face Angl e .. .. . 4590
MnimumMargin ......... . .. . .. . 054" (1.38 nm
M ni mum Refinish Length ............... 4.516" (114.72 m)
Stem D aneter ............. . 2350-. 2356" (5.970-5.985 M)

Exhaust Val ves
Face Angl e .. .. . 4590
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MnimumMargin ......... . .. . . . 053" (1.35 nm
M ni mum Refinish Length ............... 4.730" (120.14 m)
Stem D aneter ............. . 2348-.2354" (5.965-5.980 M)
Val ve Springs
Free Length ...... ... .. ... ... ... ... ..... 1.720" (43.68 m)
Qut-OF-Square ... . 060" (1.53 nm
Pressure Lbs. @In. (kg @m)
Val ve Qlosed ........... 47-48 @1.398 (21.4-21.7 @35.5)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

CYLINDER HEAD SPECIFICATIONS

CYLI NDER HEAD SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Speci fication
Cylinder Head Height ..... 5.707-5.711" (144.95-145.05 mMm)
Maxi mum Refinish Renmoval .................. . 006" (.16 M)
Maxi mum Vrpage . ...... .. . 004" (.10 nmm
Val ve Seats

Seat Angl e ... 4590

Seat Wdth ...................... .047-.063" (1.2-1.6 M)
Val ve Cui des

Valve Guide I.D.  ............ . 2366-.2374" (6.01-6.03 nm

Val ve Quide Installed

Height ..................... . 717-.740" (18.20-18.80 nm

Val ve Stem To-Quide G| d earance

Intake ......... ... .. ... ... . 0010-.0024" (.025-.060 nm

Exhaust ......... ... ... ... ... .0012-.0026" (.030-.065 nm

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

CAMSHAFT SPECIFICATIONS

CAVBHAFT SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application In. (nm
End Play ...... . . .. . . . 001-.006 (.03-.15)
Jour nal Di aneter
No. 1 &No. 4 ............. 1.1787-1.1797 (29.940-29. 965)
No. 2 &No. 3 ............. 1.1776-1.1785 (29.910-29. 935)
Journal Runout . ... ... . 001 (.03)
Lobe Hei ght
I nt ake
Standard ... ... 1.5874 (40. 320)
Mnimum ... 1.5795 (40.120)
Exhaust
Standard ... ... 1.5873 (40. 318)
Mnimum ... 1.5794 (40.118)

O 1 dearance
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No. 1 & NO. 4 oo .0016-. 0032 (.040-.081)
No. 2 &MNo. 3 .................0028-.0044 (.070-.111)

END OF ARTICLE



