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A Safety Warning

This Workshop Manual will alert you to certain procedures that
must be done very carefully. If you ignore this information,
you could...

* Injure yourself or people around you

* Injure the boat operator, boat passengers, or
people around the boat

* Damage the Volvo Penta product or its systems

Understand the following symbols before proceeding:

Alerts you to the possibility of danger and
A Safety Warning identifies information that will heip pre-
vent injuries.

Identifies information that will help pre-
vent damage to machinery.
Appears next to information that controls
|mp0|‘ta“t correct assembly and operation of the
product.

This Workshop Manual is written for qualified, factory trained
service technicians familiar. with the use of Volvo Penta special
tools.

This Workshop Manual tells you how to correctly maintain and
service Volvo Penta products and systems. When correctly
serviced, the Volvo Penta product will be reliable and safe to
operate.

When Volvo Penta special tools are called for, use them.
Where mentioned, the tools are required to perform the service
procedure.

if you use service procedures or service tools that are not
recommended in this manual, YOU ALONE must dscided if
your actions might injure people or damage the Volvo Penta
product.
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This workshop manual is one of a set of nine that covers Voo Penta
stern drive models. All nine books can be ordered as a set from Volvo
Penta Parts. Order P/N 7788850-1.

Individual workshop manuals covering these models are also avail-
able. Order the following part numbers from Voo Penta Parts.

» P/N 7788851-8 SX Drive Unit and Transom Shield

Includes information an Transom Shield, Upper Gear Unit and Lower Gear
Unit service; Drive Unit removal and installation; Propellers; and Trinv/Tilt
hydraulic operation.

*» P/N 7788856-8 Engine Components

Includes information on Engine service ard troubleshooting; Engine removal
and installation; Steering systerns; Throttle and Shift Control systems; and
Cooling systems.

» P/N 7788857-6 Electrical & Ignition System

Includes service and troubleshooting informeation on Cranking systems; Charg-
ing systems; Trim/Tit electrical systems; ignition systems; and Engine and
Instrument wiring diagrams.

* P/N 7788858-4 Fuel System
Includes service and troubleshooting information on all carburetor, MFI and
TBI fuel systems and related components.

* PIN 7788852-7 MFI Diagnostic Manual (5.0 Fi, 5.8 Fi/FSi) -
Ford

Includes step by step troubleshooting procedures for all MF| Ford related
components and wiring.

*» P/N 77888535 TBI Diagnostic Manual (4.3 Gi, 5.7 Gi) - GM
Contains troubleshooting procedures for all TBI GM models and related
compenents,

* P/N 77888550 SP and DP Workshop Manual
Includes Upper Gear Unit and Lower Gear Unit overhaul procedures,
installation and removal.

* PIN 7788854-3 MFI Diagnostic Manual (7.4 Gi, 7.4 GSi) - GM

Includes step by step troubleshooting proceduras for all MFI GM related
componants and wiring.

* PIN7788859-0 DPX - Lower Unit Workshop Manual

Includes specific information for repair and overhaul of the DPX Lower unit
and Xact™ steering systems not covered in the SP and DP Workshop
manual,

ii Elactfang
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Engine
3.0 GS SX NPS

3.0GS SX
4.3 GL SX
4.3 G5 SX
5.0 FL §X
EO0FISX

5.7 Gi 8X

58FL 8X

5.8 FSi 8X

This Volvo Penta Stern Drive Workshop Manual
Covers The Following Vofve Penta “NC” Models

Model Nr.
3868181

3868182
3888184
3868186
3868414
3858416
3868429
3868415

3366418

H.A. = high altitude applications

Engine
4.3 GLDP
4.3 GS DP
4.3 GIDP
5.0 FL DP
5.0 FiDP
5.7 GIDP
5.8 FL DP
5.8 FSiDP
7.4 GL DP
7.4 GIDP

* = far sxpart only

Engine

7.4 GSi DPX-CA
7.4 GSi DPX-CB
7.4 GSI DPX-CC
8.2 GL DPX-CA
8.2 GL DPXCB

8.2 GL DPX-CC

Model Nr.
386814
3868186
3868185
3868414
33688416
3868429
38688415
38668418
3858198

3868450

SX™
Transom Shield
3868432/SX-LIMITED TRIM

Drive Unit
A868356/5X-CTH.85:1

3868432/SX-LIMITED TRIM 3868386/5X-CT/M1.851

3868404/5X/DP 38B6B395/5X/1.66
3868404/5X/0P 3868395/5X/1.66
3368404/8X/DP 38B88395/5X1.86
335R404/SX/DP 3868394/5X/1.60
386B404/SX/DP 3868393/5X/1.51
3888404/SX/DP 388B393/5X4/1.51
386R404/SX/DP 386B393/5X/1.51

DuoProp®

Transom Shield

Drive Unit

3868404/SX/DP 3868163/DP/2.30
388B404/SX/DFP 38688183/DP/2.30
3866404/SX/DP 3868163/DP/2.30
386B404/3X/DP 3866164/DP/1 .95
336B404/SX/DP 336B8164/DP/1.95
386B404/SX/DP 3868164/DP/1 .95
388B404/SX/DP 388B164/DP/1.95
386B404/SX/0P 386B164/DP/1.95
386B404/SX/DP 3868022/DP-D1/1.78:1
386R404/S5X/DP 386B166/DP/1.68

H.A. = high atitude applications

Model Nr.
2868198
2866198
3868188
3868133
3868133

3868133

Transom Shield

DPX™

N.A. = Not Available

Drive Unit

3866289/DPX 3388020/DFX /1.59:1
3866289/DPX 386B021/DPX 1.68:1
3868289/DPX 386B023/DPX M1.78:1
3868289/DPX 3868020/DPX /1.59:1
3588289%/DPX 3868021/DPX 11.68:1
3BEB28/DPX 3868023/DPX 11.78:1

Options
3868397/1.97/SXC
386404/T5K
3868397/1.97/SXC
386404/TSK
3868465/5X/1.85
3868466/5X/1.85
N.A.
3B683D5/5X/1.66
NA.

N.A.

N.A.

Options

NA.

NA.

N.A.

N.A,

NA.

NA

NA.
3868165/0PM .78
N.A.

N.A,

Elactiang
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Introduction

This warkshop manual covers Volvo Penta stern drive models. Itis
divided into sections concerning various systems and assem-
blies. Refer to the Contents to locate the section covering the
system or assembly requiring service. Each section title page has
an additional listing that will describe the section’s contents in
more detail. Be sure to read the Safety Section at the end of this
manual, and pay special attention to all safety warnings as they
appear throughout the text. Since models are subject to change at
any time, some photos may not depict actual product.

Good Service Practice

Service required for Volvo Penta stern drives is generally one of
three kinds:

¢ Normal care and maintenance - which includes putting a
new stern drive into operation, storing engines, lubrica-
tion, and care under special operating conditions such as
salt water and cold weather.

e QOperating malfunctions - due to improper engine or
drive mounting, propeller condition or size, boat condi-
tion, or the malfunction of some part of the engine. This
includes engine servicing procedures to keep the engine
in prime operating condition.

¢ Complete disassembly and overhaul - such as major
service or rebuilding a unit.

It is important to determine before disassembly just what the
trouble Is and how to correct it quickly, with minimum expense to
the owner,

When repairing an assembly, the mast reliable way to ensure a
good job is to do a camplete overhaul on that assembly, rather
than just to replace the bad part. Wear not readily apparent on
other parts could cause malfunction soon after the repair job.
Repair kits and seal kits contain all the parts needed to ensure a
complete repair, to eliminate guesswork, and to save time.

Repair time can also be minimized by the use of special tools.
Volvo Penta special tools are designed to perform service pro-
cedures unigue to the praduct that cannot be completed using
tools from other sources. They slso speed repair work to help
achieve service flat rate times. In some cases, the use of substi-
tute tools can damage the part.

Do not operate engine out of water even momentarily. If
operated in test tank, use proper test wheel. Failure to do so can
damage water pump, overheat engine, or allow excesslve engine
RPM.

1-2
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Replacement Parts

A When replacement parts are required, always use genuine
Volvo Penta parts, or parts with equivalent characteristics,
including type, strength, and material. Failure to do so may
result in product malfunction and possible injury to the operator
and/or passengers.

Parts Catalogs

Parts Catalogs contain exploded views showing the correct as-
sembly of all parts, as well as a complete listing of the parts for
replacement, These catalogs are helpful as a reference during
disassembly and reassembly, and are available from Volvo Penta
Parts.

Special Service Tools

Volvo Panta has specially designed tools to simplify some of the
disassembly and assembly operations. These tools are illustrated
in this Workshap Manual, in many cases in actual use. All Volvo
Penta speclal tools can be ordered from Volve Penta Parts
division. Individual purchasers of Workshop Manuals must order
Special Tools through an authorized dealer.

Product Refarences, lllustrations & Specifications

Volvo Penta reserves the right to make changes st anytime,
without natice, in specifications and models and also to discon-
tinue models. The right is also reserved to change any specifica-
tions or parts at any time without incurring any obligation to
equip same on models manufactured prior to date of such
change. All infarmation, illustrations and specifications contained
in this manual are based on the latest product information
available at the time of printing. The right is reserved to make
changes at anytime without notice.

All phatographs and illustrations used in this manual may not
depict actual models or equipment, but are intended as represen-
tative views for reference only. The continuing accuracy of this
manual cannot be guaranteed.

Tuning The Engine

The purpose of an engine tune-up is to restore power and
performance that has been lost through wear, corrasion or
deterioration of ane or more parts or components. In the normal
operation of an engine, these changes can take place gradually at
a number of points, so that it is seldom advisable to attempt an
improvement in performance by correction of one or two items
only. Time will be saved and more lasting results will be obtained
by following a definite and thorough procedure of analysis and
correction of all items affecting power and performance.

A Safety Related 1-4
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b. Remove any foreign matter from around spark plugs by
blowing out with compressed air.

¢. Remove and inspect all spark plugs. Install thread-type
compression gauge in spark plug hale.

A d. To Prevent Sparking:

¢ 3.0 GL, GS and 4.3 GL, GS models - remove {pink
and brown) 2-wire connector from distributor.

¢ 5.7, 7.4 and B.2 GL, 5.0 and 5.8 FL Models - remove
both distributor primary wires from the ignition
¢oil, and tape wire terminals to prevent accidental
grounding.

® 5.7 Gi Models - remove {pink and brown) 2-wire
connectar from distributor.

¢ 5.0 and 5.8 Fi Models - Unplug 2-way connector at
ignition coil.

e. With choke and throttle plates wide open, crank engine
through at least four compression strokes; Carburated
Models only.

Test Conclusion

The indicated compression pressures are considered normal if
the lowest reading cylinder is within 75% of the highest.

Example:

if the highest pressure reading was 140 PSI, 75% of 140 is 105.
Therefore, any cylinder reading less than 105 PSI indicates an
improperly seated valve, worn valve guides or worn or broken
piston rings. Any cylinder reading 105 PSI or greater is within
specifications, and compression is considered normal.

If one or more cylinders read low, squirt approximately one
tablespoon of engine oil on top of the pistons in the low reading
cylinders. Repeat compression pressure check on the cylinders.

1. ¥ compression improves considerably, the piston rings are at
fault.

2. If compression does not improve, valves are sticking or seating
pooriy, or valve guides are worn.

3. ¥ two adjacent cylinders indicate fow compression pressures
and squirting oil on the pistons does not increase the compres-
sion, the cause may be a cylinder head gasket leak between the
cylinders. This problem could allow engine oil and/or coolant to
enter the cylinders.
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Tune-up Specifications T

Crankcase Capacities

Model Cess Filter With Filter
3.0GS 3.5qts. (3,3 liters) 4.0 qts. (3,8 liters)
4.3 GL, GS, Gi 4.0 qts. (3,8 litres} 4.5 qts. (4.3 litres)
5.0FL 5.0 qts. (4,7 litres) 6.0 gts. (5,7 litres)
5.7 GL, Gi 5.0 gqts. (4,7 litres} 6.0 gts. (5,7 litres)
5.8 FL 5.0 gts. (4,7 litres) 6.0 gts. (5,7 litres)
5.0Fi 5.0 gts. (4,7 litres) 6.0 qts. (5,7 litres)
5.8 Fi, FSI 4.0 qts. (3,8 litres) 5.0 qts. (4,7 litres)
7.406L 5.0 qts. (4,7 litres) 6.0 gts. (5,7 litres)
7.4 Gi, GSi 8.0 qts. (7,6 litres} 9.0 qts. (8,5 litres)
8.2GL 5.0 gts. (4,7 litres) 6.0 gts. (5,7 litres)

Distributor Specifications

3.0 GS

4.3 GL, GS, Gi

5.0 FL

6.0 Fi

5.7 Gi

5.8 FL

5.8 Fi, FSi

7.4 GL

7.4 Gi, GSi

8.2GL

Sensor Air Gap
Distributor Rotation

Sensor Air Gap
Distributor Rotation

Sensor Air Gap
Distributor Rotation

Sensor Air Gap
Distributor Rotation

Sensor Air Gap
Distributor Rotation

--------

Sensor Air Gap
Distributar Rotation

Sensor Air Gap
Distributor Rotation

Sensor Air Gap
Distributor Rotation .......cococvvvveveennn

Sensor Air Gap
Distributar Rotation

Sensor Air Gap
Distributor Rotation

-------------------------

-------------------------

.........................

-------------------------

-------------------------

-------------------------

N/A - Delco® EST ignition system
.......... clockwise

N/A - Delco® EST ignition system
.......... clockwise

0.008 inch {0,203 mm)
counterclockwise

N/A - Ford TFI-IV® ignition system
counterclockwise

N/A - Delco® EST ignition system
.......... clockwise

{0.008 inch {0,203 mm)
counterclockwise

N/A - Ford TFI-IV® ignition system
counterclockwisa

0.008 inch {0,203 mm}

veeeeee. Clockwise

N/A - Delco® EST ignition system
.......... clockwise

0.008 inch {0,203 mm)
.......... clockwise
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Tune-up Specifications s ————

Idle* and Operating RPM

o
3.0GS
Il v iviv i 650-750 APM
WOT it seneca e ra e 4200-4600 RPM
4.3 GL
I8 i e e 550-650 RPM
WOT e a e 4200-4600 RPM
4.3 GS
[ |- 550-5650 RPM
WOT e e tnvrr e rernsrans 4200-4800 RPM
4.3 Gi a
[+ | [ 600 RPM - Not Adjustable
WOT i v rr e ans 4400-4800 RPM
5.0 FL
Lo | = 550-650 RPM <
WOT e e errere e 4200-4600 RPM
5.0 Fi
Lo | - TP 600 RPM - Not Adjustable
WOT e e eane 4200-4600 RPM
b.7 Gi
Lo 1T 600 RPM - Not Adjustable
WOT i e e 4200-4600 RPM
5.8 FL s
Lo | O 550-850 RPM
WOT v e 4000-4400 RPM
58 Fi
[+ 1= 800 RPM - Not Adjustable
WOT i e e e mm e 4200-4600
5.8 FSi
. BO0 RPM - Not Adjustable <
WOT it e s 4800-5000
7.4 GL
I8 ee e e s e 550-650 RPM
WOT e e s e 4200-4600
7.4 Gi ol
Lo | R 600 RPM - Not Adjustable
L4 4200-4600
7.4 GSi
[0 | SR 600 RPM - Not Adjustable
WO i 4800-5200
8.2 GL
Idle . e 550-650 RPM
WOT i ccecccintnrrvrrr s aran e s 4400-4800 RPM
*In forward gear ““

1-10 Elestieng




LL-L Buseyg

Wdd 2P 1Y .

INY £8/M - D018 of

JBYBIY 10 [NV 68/M - DALA o "I 1928
J8YBIY 10 XY BB/M - DALE 501 e ® L [ 4
19YBIY 10 XYY 98 /M - IALE oOL “" 14 B'G PUE 0°G
peJinbal g-£9 1988 N/d LIUad OAJOA-ILNYS

IV £8/M - DALY oS

JBUBIY JO IV B8/M - DAL 60 TTSD PUB D £ |
paunbal 9-£9 1 588 N/d LIUBJOAOA -IUNYS [ 4
JBUBIY O DIV L8/M - DAL o0 =i SO O'E

sjuswalinbay |an4 pue  Buiwi]

b-OZGZGRE Trr e $j8pol P1od (1Y &

S9AlEA AJd

{1sd 0g-O) Bd PLy-9LZ """ WdY 0002 4
(tsd OE-GL) BdX LOZ-EOL " e Wdd 008
S|PPOIN IV - 2iNSs3dd |10 @
B-OPEGEG < e 1 z'8
6-0bGEg " 1S9 19 19 ¥'L
O-B/LGEQ it iasiaans 1S4 ‘id 14 B'G
B-OppGEg e e 5 'G
O-GLLQEQ ...................................... Id 1-|:| 09
E-0G/ LG e 15 'SH 1D &b
B_Otvgia .......................................... SD 0.8 ' !

si9)ji4 O
e SLIOI)e oY 19ad S dn-aun |




Tune-up Specifications T —————
SPARK PLUGS

ENGINE PLUG GAP TORQUE VOLVO PENTA F/N VENDOR PN “
30GL 045 30Nm (22 fi. Ibs) 3851831 AC-MR43LTS

3.0G8 045 30Nm (22 #. Ibs) 3851831 AC-MR43LTS

4.3GL 045 30Nm (22 ft. Ibs) 38581830 AC-MR43T

4.3G8 .045 30Nm (22 1. Ibs) 3851830 AC-MR43T

4.3Gi 045 30Nm (22 ft. Ibs) 3851855 AC-R43TS

5.0FL 036 B.7-13.5 Nm (5-10fl. ibs) 2851833 MC-ASF32C <
5.0FI 035 8.7-13.5 Nm (5-10 ft. Ibs) 3851832 MC-AWSF32C

5.7GL 045 30Nm (22 . Ibs) 3851830 AC-MR43T

5.7Gi 045 30Nrﬁ {22 . lbs) 3851855 AC-R43TS £
5.8FL 035 6.7-13.5 Nm (5-10 ft. Ibs) 3851833 MC-ASF32C

5.8Fi 035 6.7-13.5 Nm (5-10 ft. Ibg) 3851856 MC-AWSF22C

5.8FSi 035 6.7-13.5Nm (5-10 ft. Ibs) 3851856 MC-AWSF22C

7.4GL .045 A0Nm (22 f1. Ibs) 3851830 AC-MR43T

T.4Gi 045 30Nm (22 ft. Ibs) 3851855 AC-R43TS ‘\
T7.4GSi 045 30Nm (22 ft. Ibs) 3851830 AC-MR43T

8.2GL 045 30Nm (22 ft. Ibs) 3851830 AC-MR43T

AC = AC ROCHESTER MC = MOTORCRAFT
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Battery and Cables

Special Tools Required: Battery Hydrometer

The primary function of the battery is to pravide power to operate
the starter motor. The battery also supplies power to operate the
lights and other electrical equipment which may be used when
the engine is not running. On battery ignition systems, the
battery must supply the ignition current during the starting
period and during the time that the alternator is not producing a
sufficient charge to meet operating requirements.

Battery Requirements

The boat should be equipped with a 12 volt battery capable of
handling all normal electrical needs. All Carbureted Voive Panta
Models: We recommend a 360 amp cold cranking rating at 0° F
(-18° C), 115 minutes reserve capacity rating at 80° F (27°C) as a
minimum. All EFl Models: We recommend a 650 amp cold
cranking rating of 0° F (-18° C), 165 minutes reserve capacity
rating at 80° F (27° C} as aminimum. A maintenance free battery is
acceptable as long as it meets the minimum battery require-
ments.

Battery Maintenance

There are two things which must be done periodically in order to
obtain long life from a battery.

1. The electrolyte must be kept above the plates and separators at
all times. The liquid level should be brought up to the level
specified by the battery manufacturer. Acid should never be
added except when it is definitely known that some has been lost
by spilling, and then only by an experienced battery man.

A Battery electrolyte is & corrosive acid and should be handled
with care. If electrolyte is spilled or splashed on any part of the
body, immediately flush the exposed area with liberal amounts
of water and obtain medical aid as soon as possible.

III 2. Be sure that the battery is kept nearly at full charge at all
times. The state of charge should be checked at frequent intervals
by making specific gravity readings with a battery hydrometer. It
is suggested that gravity readings and replacement of evaparated
water be made every two weeks. Shouid the gravity fall more
than 0.040 specific gravity below a fully charged gravity reading,
remove the battery and have it charged.

Full charge specific gravity is 1.260 at 80° F (27° C).
A Do not use a jumper cable and a booster battery to start

engine. Remove battery from boat and recharge. Fumes vented
during charging battery can lead to an explosion.
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