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FOREWORD

‘This service manual outlines procedures for servicing and maintaining YANMAR D27A/
D36A DIESEL QUTBOARD MOTOR to obtain maximum life and performance.

it explains about the structure, performance, disassembly and reassembly procedures,
important inspection points, servicing instructions and the wear limit of pars. For full
understanding of this manual, also refer to the Operation Manual and Parts Catalog. Besides
rafarence use at your service shop, this manual can also be used as a texi for your service
engineers.

A full understanding of the content of this manual leads to accurate and efficiant services.
Good servicing guarantees the machine’s performance and prevents troublas.

Please note that there may be changes in the structure explanations or maintenance
instructions resulting from future improvements in quality and performance. If you have any
questions, please contact us.

For accurate and efficient work, the following preparations are necessary:

1. Check the customer’s service chart
1} When was the last service?
2) How many months or hours has the machine been used since the last service?
3) What was the trouble and what parts were replaced in the last service?
4) What parts must be replaced in the present service?
2. Preparation of parts
Check the inveniory of parts that are necessary for servicing.
3. Preparation of report forms
Inspection and service check sheets, parts measurement record forms and cperation
test record forms.
4. Prepare the servicing tools, measuring instruments and containers,etc.

This product has been developed, designed and
manufactured in accordance with the Standards for
Quality System of ISO 9001 (International Organi-
zation for Standardization} under the following
authorized institutions: JMI (Japan Machinery and
Metals Inspection) Institute, BS! (British Standards
Institution} and EQNET {The Eurcpean Network for
Quality System Assessment and Certification).

FM23056 N
Centified under the following standards:

1SO 9001 Certified ISO 9001 - 1987 / BS 5750 : Part 1 : 1987 /

EN 29001 - 1987 / JIS Z9901 - 1991

Printed in Japan
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Chapter 1 General
1. Specifications

1. Specifications

1-1 D27A and D36GA series

Model ! D27A D36A
ode XE | XeP | YE | ¥ XE | XEP | YE | YEP
1128 (When folding 1157 (When folding
Overall length {mm} 0 the handle 730) 759 the handle 759)
Overall width {mm}) 392 430 437 449
L 1380 — 1434 1417 1438 “ - ——
) LL 1443 e 1493 1480 1501 — — —
Overall height  (mm) ;) 1505 | e 1650 | 1542 | 1563 | —— | —— | —
SUL 1710 — 1639 1622 — — — —
L 560 — — ——— — < — —
LL 623 - — —— — — — —
£
é Transom length (mm) UL 685 - - — - - - -
- sSuUL 765 — — — e — — —
£
g : L 94 102 a5 g2 116 120 116 120
i 1) Weight K LL 95 103 96 93 17 121 117 121
| ¥ 1) Weig (ko) yL o6 | 108 97 9 18 122 118 122
: SUL 97 105 98 95 — —— _— —_
Tilt system Manual Hydraulic Manual | Manual | Manual Hydraulig Manual Hydraulig
! Starting system Electric | Electric { Electric | Recoil | Electric | Electric | Electric | Electric
: Steer| . Remote | Remote ; Bar Bar Remote | Remote | Bar Bar
eering system control | control | handle | handle { control | control | handle | handle
19.9KW 26 5K'W
Max. Qutput (27HP)/4500rpm (36HP) 4500rpm
Type 4 cycle water cooled, Vertical Crankshaft Diesel Engine
Na of cylinders 3
Bare x Stroke (mm) 70 > 79 82 x 70
Displacement (e) 808 1109
Combustion system Direct injection by M~type unit injector
Brake mean effective pressure 0.70MPa {7.18kgf/ca) i 0.68MPa (6.98kgf/enl)
Mean piston speed 10.5m/s
Max. combustion pressure < 9.8MPa (100kgi /o) /19.2
/ compression ratio
Piston head clearance 0.6020.05nn/0.2am 0.55%0.05nn/0.2na
/ valve clearance
Fuel injection timing FIC i12° b.T.D.C FIC 15° b.T.D.C
® Fuel iniection nozzle YDLLA-P-type hole nozzle ¥YDLLA-P—type hole nozzle
< ) 4= ¢0.2mm 5— $0.22am
ug.: Fuel injection valve opening pressurg 19.61+0.49 MPa{200+5 kgf/cm)
Firing order 1 240° 2 240° 3 240° i
Direction of revolution Clockwise (viewed from flywheel side)
Power take —oft direction Counter — flywheel side
Driving system of intake . .
/ exhaust valve and fuel pump 0.H.C. system driven by timing belt
Intake system Intake inertia flow pipe
E xhaust system Cocling water mixing and underwater exhaust system
Lubricating system Forced lubrication by trochoid pump
Lube oil sump | Full amount 241 3.0 ¢
capacity E ffective amount 102 1.3¢
Type of lube oil AP service grade CD class SAE 15W-40
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Chapter 1 General
1. Specifications

SM/D27A & D36A

D27A D36A
Mode!
xe [ xep | YE | ¥ xe | xep | ve | YEP
Cooling system Direct seawater cooling by rubber rmpeller pump
Fuel feed system Pressure—feeding by trochoid pump
E Governor type Mechanical floating lever type
om
S | Starter cepacity 12V — L2KW | = ] 12V — 1LAKW
Generator type / capacity Dynamao house in flywhee! / 12V —10A
Battery capacity 12V —-100A | - ] 12V = 100AH or more
£| Fuel tank type/capacity Portable / 24 ¢
_ AS Fuoel oi Returned to tank when overflowing, with primary valve,
§ % uel pipe with one—touch joint on the fuel tank side
Steering angle Max. 40 degrees right —tc~ left
Remote control Bar he_mdle grip Remote control Bar hgndle arip
= | Speed control system and angle revolving system revolving system
o system 85° system g5°
£
a2
3 4 steps [Power tilt] 4 steps b steps |Power tilt| b steps [Power tilf]
=3 .
© | Tilting step and angle 7°-23° |{Arbitrery) 7°-23° 8°—24° |(Arbitrary)| 8°—24° |(Arbitrary)
i =
‘S | Max. tilting up angle 76° 76° 76° 76° 76° 76° 76°
D
“ 1 Angte when running in shallow 39 () Less than| 32° ( Whel: tilting 32° () Less than 32° () Less than
sea 2000 rpm | angle is 7° ) 2000 rpm 2000 rpm
Hull mounting Bolted to transom plate
Clutch type and operation Dog type, clutch lever operstion
+| Reduction gear type Bevel gear
@
o £ . .
§ a Reduction ratio 1.846 / 1.846
z3 (forward / reverse)
(] . . .
¢ Lubrication system Qil bath
Lube ol capacity 0.55¢2
Type of ail Gear oil AP| service grade SAE 80W—90
Driving (damping} system Spline and rubber press—fitting type
. | Direction of rotation Clockwise (viewed from propeller side)
[v}]
= | Max, rpm (forward / reverse) 2438 rpm / 1356—1625rpm
o
2 3-266.7 X 203 ~ 3-202.1 x 228.6~
Number of blades—diameter X pitch 3-266.7 x 330 3-292.1 X 381
(11 types) (10 types)
*1) Dry weight of outboard motor
12 Frinted in Japan
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Chapter 1 General
2. Exterior View

SMiD27A & D364
2. Exterior View
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Chapter 1 General
2. Exterior View SM/D27A & D36A
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Chapter 1 General

2. Exterior View
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Chapter 1 General
2. Exterior View

SM/D27A & D36A
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Chapter 1 General
2. Exterigor View

SM/D27A & D36A
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Chapter 1 General
2. Exterior View

SM/D27A & D36A
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Chapter 1 General
2. Exterior View

SM/D27A & D36A
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Chapter 1 General
3. Cross-sectional View SM/D27A & D364

3. Cross-sectional View
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Chapter 1 General

3. Cross-sectional View SM/D27A & D36A
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Chapter 1 General
3. Cross-sectional View SM/D274 & D36A
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Chapter 2 Disassembly and Reassembly
I. Preparations Before Disassembly and Reassembly

SM/D274 & DI6A

1. Preparations Before Disassembly and

Reassembly

1-1 Visual symbols for disassembiy and reassembly

Visual Mark Description Visual Mark Description
=1 Apply
See ’ liguid packing
3

"'E (sificon)

A Caution A Safety

? Measure Clean
t;’: Oil supply Use torque wrench

1-2 Disassembly

{1} Prepare tools, measuwring instruments and record shoets.

{2} Prepare the cleaning machine and cleaning vessel

(3) Prepare a temporary stocking area and container for
removed parts.

{4) Drain cooling water and lube oil from the engine.

(5) Put the disassembled paris in order.

{6) The materials and dimensions of bolts and nuts differ
from each other. To prevent insertion of wrong bolts or
nuts, thread them loosely in their original position after
disassembly.

{7) Determine the cause of trouble accurately before dis-
assembly, and do not remove or disassemble unneces-
sary parts.

Printed in Japan
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*t Applicable fiquid packing:
THREE BOND 1207B
THREE BOND 1215 for drve unit
*2 Numeric characters show width across flais.

1-3. Reassembly

{1) Completely clean the parts, and then check their con-
ditions before reassembly.

{2} Apply new engine oll to sliding parts or moving parts
before reagsembly.

{3} Replace all gaskets and O-rings wilh new ones.

{4} Apply the specified fiquid packing to the necessary parts
to prevent water or oil leakage.

{5) Fit each part while checking oil clearance ang thrust
clearance.

(6) For parts having match marks, fit the parts by aligning
the match marks. Take care of the combination of the
parts with selective engagement.

{7} Be sure to use specified bolts, nuts and washers, Tighten
the main bolts and nuts to the specified torque. Take
special care when tightening aluminum alloy parls.

{8} Apply engine oil to the threads and bearing surfaces
of main bolts, and tighten them to the specified tighten-
ing torque.
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Chapter 2 Disassembly and Reassembly
2. Tools, Measuring Instruments and Service Equipment SMID27A & D36A

2. Tools, Measuring Instruments and Service
Equipment

Although the tools supplied by YANMAR aliow you to dis-
assemble or reassemble the main part of an engine, it is
recommended to use the following tools and parts for
effective and accurate working and correct diagnoses.

2.1. Special tools for disassembly and reassembly {engine side)

Na Name Code Mo Description/Usagse Drawing

1| Nozzle opening valve | 120270-83010
pressure adjusting holder

Ly

! infection
pige

2 | Injectar holder 12027093020

3 | Flywheel removing tool 12027099850
26116--080754 Mo e
M8 x75 3pes. reroving toot

26716080002
M8 dpes -

3: p i
Torque wrench
box 22Zmm

) Printed in Japan
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Chapter 2 Disassembly and Reassembly

2. Tools, Measuring Instruments and Service Equipment SM/D27A & D36A
No Name Code Na Description/Usage Drawing
4 ! Flywheel fixing lever 12027099870
26106—080162
M8 X 16 2pcs.
5 | Valve stem seal press- 120270—-99830 !
fitting tool ! ‘1/ o /
Press-fitting
tool
. Stem seal
Valve guide

6 | Unit injector removing 12027099840
lever

Removing
lever
Push bolt

7 | Clearance jig (D27A) Clearance jig for stator and dynamo!
Each jig is for exclusive 120270-99900 wheel
use {D36A)
12038099900

8 | Valve guide removing tool |120270-99770
(DZ7A)
12027098780
(D3BA)
120380-99790

©

From inside of ¢cylinder tc valve
arm case

)
)

Printed in Japan
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Chapter 2 Disassembly and Reassembly
2. Tools, Measuring Instruments and Service Equipment

SM/D27A & D36A
No. Name Code Nu Description/Usage Drawing
9 | Valve guide press-fitting (120270 1.
too! and hand reamer —-099770 .
@ °F
(D27A) o L
120270
-99790 . D
(D36A) auige’ 3.
120380
—-98790 7 \ial
@120270 77 quide 40| L
—59780
Positioning of fixing guide which D274 | 25 |45
fixes the position of valve guide at 016A | 30 | 275
the start of press—fitting :

Downloaded from www.Manualslib.com manuals search engine

10| Valve seat removing tool (1)Seat removing rod@), Ba sure 10 ¢ nnect the
120380—-99500 b Seat removing rod 6)/ ﬂgsr;eatlve lead of welder
e end ol shatt may be
{Weld—removing piecs) T RTRIICTIrTS |
gcause it is hardenad
- T 11 T wetdand _
‘f o 00620 = Blpelabisy 7o
g (D36A) {s125008) Tetflon seat @
: 12038099620 - . ) L
; @ (D27A) (03 v v ShouTd ba ¥
120270*99630 installad later at * part} _/—TeHon seat B
F (D36A) Weld here ot 7
b _ ree paints
3’ o 120380-99630 . — /
'\3} 120380_99610 ME screw (1t
@ (D27A) ot brasevarszr wroaran) S [
120270_99460 (Matarial e, 520 1) ::_.__:“—”\\‘ ‘m
(D361§0)380‘99460 Nate:1) Install an exhaust valve w
5 (D27A) { 120380-11111 ) jater at x part.
120270-99450 (2)Weld-and-remove piece.
(DSGA) 611 héleg?f.g?}]?”“d
12038099450 I—j G
E =
T R
— {Teflon seat and seat removing
Note:7) There must be no return.
2) The dimension of D and H are described in the
following table.
Name Dlm?_insmn Dimension Remark
@ Weld-and-remove prece(3) 17.5 26,5201 | For DITA
2 " (E) 17.5 21.5%0.1 "
@ " (8) 19 32,5+0,% | For D36A
@ o (E) 19 27.5+0.1 ”
11| Valve seat press-fitting tool} (D27A) (D36A) Use liquid nitrogen
{Cold fitting) (1120270 (120270 1.
120270 - 89640 (D27A) —08650(S) —99650(5)
120380 - 99640 (D36A) 120270 120270
Each tool is for exclusive —89660(E ) —99660(E)
use. @120270 @120270 2
—98670({S) —096708(S) ’
120270 120380
—93680{E) —99680(E)
2.4 Printed in Japan
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Chapter 2 Disassembly and Reassembly
2. Tools, Measuring Instruments and Service Equipment

SM/D27A & D36A

No Name Code Na Description/Usage Drawing
12 Valve clearance adjusting | 12027099860 ‘” »
tool 111 Screwdriver
QQ |
’_J Box for valve &
Clearance gaugel’ :'defu:"mcgnt -,
0.2 mm !
-

13! Fuel injection adjusting jig|120270 99800 @
14! Adjuster jig 120270 — 99881
Fixing jig
15| Grease pump 19631192450
| =
! /
16 | Micrometer 0-25mm
25-50mm
50—-70mm
17 Cylinder gauge 10— 18mm
18— 3bmm
35— 60mm
50—-100mm
2-2. Speclal tools for disassembly and reasembly of lower unit
Na. Name Code Mo Description/Usage Drawing
1| Backlash tool 196640—92910
(Refer to P.9-1) Tool
19663092940
Indicator \’

Downloaded from www.Manualslib.com manuals search engine
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Chapter 2 Disassembly and Reassembly
2. Tools, Measuring Instruments and Service Equipment

SMID27A & D364

Na. Name Code No Description/Usage Drawing
2 | Inuicator plate 186630 - 92960 Diat gauge
ingdicator plate
Pt U (196630-02801)
= ["
3 | Forwarding gear positioning | 196640~ 92920 'f
tool 196640 - 92870
19664092170
(Refer to P.4-1) 26636 - 100002 RN
(x2} R
i N franasisiniioim inaned
{(10%200)
4 | Reversing gear positioning | 196640 - 92830
tool 26738 - 160002 -
19664092180 22137 -~ 160000 O
{Refer to P.G-2) 22137 — 240000
26736 - 140002 @ ©)
(24) (16)
(MIB)  (M14)
5 ! Bearing removing tool 196630 - 92510
196640~92111 196630 ~ 92630
196630 - 92520
26737 ~ 140002
188640 ~ 92681
186630 -- 92548
22417 - 200160
22137 ~ 140000
6 | Bearing press—fitting tool [{1)196640—-92760
19664092760 (D274
(D27A} 219564052171
196630-92121 @24311-000210
(B36A) 19663092800 Snacer—@
19664082121 (D3BA)
@196640~92771 ()
324311000240 v
Only D2ZVA hes
this spacer

Downloaded from www.Manualslib.com manuals search engine
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Chapter 2 Disassembly and Reassembly
2. Tools, Measuring Instruments and Service Equipinent

SM/D27A & D36A

Na.

Name

Code Na

Description/Usage

Drawing

7

Needle bearing disassem-
bling tool
(Oil seal case spacer}

196640—92690
QOthers are those
used as the bearing
removing tool

©

Needle bearing reassem-
bling tool
196640-92140

[196640-92610

196640—92620

®

Needle bearing disassem-
bling tool
19664092160

(1196640
—§2550
(21196640
—-92560
(31196640
—92570
26736--140002
Nut shaft 14
22137-140000
Plain washer
24311-000210
O-ring

% g L AT,
g =L A

, @ e

Needle bearing reassem-
bling tool

19663092580
Others are those
used as the needle
hearing disassem-
bling toot

@/@

Qil seal reassembling
tool

196640—-92760

(D27A)

19663092131

(D3BA)

19664092131

(1)196640—92760
(D27A)

(2)196630—62781
@)196640—92790
{D36A)

@196640-92781
3196540—82790

LB
® (D ®

Downloaded from www.Manualslib.com manuals search engine

Printed in Japan
AQAB055-JC03

2-7


http://www.manualslib.com/

Chapter 2 Disassembly and Reassembly

2. Tools, Measuring Instruments and Service Equipment SM/D27A & D36A
Mo Name Code Na Description/Usage Drawing
12| Thrust bearing inserting |196640— 92740 Disassembling

tool A
Reassembling ;_J_lﬁ @ A
Jll A
_.E—[—] —
13 | Rod cover 196327 — 92990 LA00 X W3G X H14
Spanner
{Disassembling tool for o4 645
power tilting hydraulic 6 c3
cylinder)
- ]:ﬁ_——_'
S :/'l;r f—— N
N{' | [~
- _;4.14], _'._ - — a
| g B\
Hi 3 2B
N Tt @ <
A 432 o1
=~ PP,g14 or more [9] 197" —
1 =
3 =
B Bt Flat plate J: =N
— N _r/'
C3 432
38
14! Bolt 4 pos. Only for D27A | M6X20
Nut 1pc. 26116 - 060202 For mounting oil seal case
26716100002 M10
For mounting indicator plate 2 =
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Chapter 2 Disassembly and Reassembly
2. Tools, Measuring Instruments and Service Equipment

SM/D27A & D36A

196640828560

Na: Name Coda No, Description/Usage Drawing
15| Spline sieeve (D27A)

19663002950

{D3BA)

18] Forwarding gear reassern- | 18664082810
bling too} set 196640 — 92830 A
196640—92080 @
_— . ' A
—
B
17{ Reversing gear reassem- A
bling tooi set "
18664082000 l A
fw & |
B

18

Forwarding/reversing gear

disassembling tool
18664092100

196630 — 92850
16664092860
6116081002
26716~ 080002
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Chapter 2 Disassembly and Reassembly
2. Tools, Measuring Instruments and Service Equipment

No Name Code Ma Description/Usage Drawing
19 Oil seal reassembling tool [(D27A)
(D27A) (1)196640—-92710
196630-92151 (2)196630—-92721
(D36A) 3119663092731 @
196640-92150 (D36A} )
(119664092710 !D
(2196640-92720 e
(319664092730 \-../
@196640-92750 @
0t )
0 For D36A
2-3. Gauges for servicing
Na. Name Code Ng. Description/Usage
1 | Loading 196640 — 92010 Testing propeller
2 | Stand For display and repair
3 | Washing joint 196630 — 92460 Screwed into the lower case when

washing.
The water port is plugged up.

Tachometer set

N1: Engine rpm

N2: Tachometer reading
N1=60/97 x N2(D27A)
N1=60/107 X N2{D36A)

120270 - 99250

Measuring instruments:

{1 Electromagnetic revelution detector
MP—950

(2) Extension cable bm

(31 Digital tachometer
Sokki)

{4) Mounting angle

HM--620 {Ono

5 | Exhaust thermometer set |Thermocouple | Measuring instruments:
120270-99420 (1) Thermocouple ( ¢ 1.6CA wire)
Metal fitting compensation lead wire length
120270-989320 (2} Digital thermometer
(3} Spacer hold nut
6 | Nozzle tester 737600 — 93502 Pressure gauge: 0 ~ 500kgf/cn
Inspect the fuel injection valve for
spray shape and injection pressure.
7 | Splash plate 196640 Mount a splash plate on the upper
~02431(L.) | case to keep splashes out during ;
196640 running. %
—02441(R) :
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Chapter 2 Disassembly and Reassembly
2. Tools, Measuring Instruments and Service Equipment

{Nozzle tester, injector holder, etc.)

2-4 Qil, grease, etc. for servicing

No.

Name

|

Code No

Description/Usage

Drawing

Engine Tube oil

CD class 15W40

Lower unit lube oil
Lower unit lube otl
tube)

(in

80W90({YANMAR's driving gear oil)
Insert tube directly into lower case
inlet and supply 0.65 £ fube oil.

Grease (in tube)

COSMC GREASE DYNAMAX
EP No2 approximately 200g

Grease

COSMO UREA GREASE ZM
Apply it to bearings ranging from
drive shaft to crankshaft spline.

Sealant (in tube)

THREE BOND #1215
Apply it to external bolts when
screwing them.

Adhesive (in tube)

THREE BOND #1321B

For anti-corrosive zinc of lower
unit,apply it to upper mount fitting
bolts.

Liquid gasket

THREE BOND #1207 (engins)
#1215 (Lower part)

-

Super screw lock

97777800010

Powerful adhesive to fix bolts
semi-permanently. 50g

Repairing paint
coating)

{engine

TOR —90720003

YANMAR Blue Gray—M

Cowling

TOR —90710003

YANMAR Medium Gray—M

Lower case

10

Repairing gasket mover

spray

PANDQ-391D (THREE BOND)
Be careful when using it, because
it might damage painting around
gasket and causing rust.

Printed in Japan
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Chapter 2 Disassembly and Reassembly
3. Exploded View of Parts SM/D27A & DI6A

3. Exploded View of Parts Pt

X series

(1) Engine pars

Y series 7 amtree

G0 D e gy

A
/
/

k.
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Chapter 2 Disassembly and Reassembly

3. Exploded View of Parts

SM/D27A & D36A

{2) Drive unit parts
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures

4. Reassembly Procedures

Ne | ltem Procedure Symbol | Photo/Diagram

SM/D27A & D36A

1 | Cylinder Ciean carefully the inside of the
block cylinder block and each hole,

2 | Reversing | Place the cylinder block with side cover
cylinder facing upward.
block

3 | Side cover| 1) Install the anti-corrosive zinc to the
side Gover.

Anti-corrosive zinc — .
tightening torque 0. 8~1. Okef-m

2} Install the side cover.
Baolt MEx20 5 pos.
M&x40 b5 pes.
M&x50 1pc.

Side cover N )
tightening torgue 0, 8~1, Okgf-m

{ Apply the liquid packing}

{Use liquid packing)

4 | Thermostat | 1) Supply approximately 200cc of oif,

and 23 Install the thermostat to the side W!@
Jigglevalve cover.
Thermgostat
! [ Exhaust Water
é  temp. temp,
Valve openingtemp. | 65 °C 72
Valve full-open temp. 75°C i 82°C

MEx50 4 pos. & 10

3} install the jiggle valve to the side
gover,
4} Instail the thermostat cover.
Bott M6x25 2 pes.
M6x50 & pcs.

Caver tightening ~ .
forgue 0. 8~1. Dkgf-m

MNote:
f. Uise new packing and seaf

washers.

Z. Take care not to instail a
wrong thermostat. The exhaust =
ternp. thermostat differs from b.'
the water temp. thermostat.

( Instalt the thermostat to the)
side cover

Apply yellow paint on boit's head after air is

{Use liguid packing) 3l reroved from cil cese.
Do not forget 1o apply thermostat cover mf
packing,

I e ‘ Water Exhaust b i{_SulDDI_‘lv |Ut;]9
termp. temp, ' vil throu
(Install the thermostat cover) thermostat thermastat™  this part?
0.4 Printed in Japan
AOASBDSR5-JCO3
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures SM/D27A & D36A

Na ltem Procedure Symbol Photo/Diagram

5 | Reversing Place the cylinder block with the valve

cylinder arm case side facing down.
block (Use a wooden stand.)

6 | Intake/ Insert the intake/exhaust valve into the
exhaust cylinder block using a magnetic rod.
valve

EI

( Install the intake/exhaust valve)
with a magnetic rod

7 | Piston and]| 1) Assemble the piston and connecting
Connecting rod, and set the stopper ring.

rod (Match the recess and the embossed
mark on the rod.)

2) Insert the piston and connecting rod
assembly into the cylinder block
from the crankshaft side. The recess
side should come from the flywheel
side.

(Repeat the same procedures for
other two cylinders.)

3) InSte;H the crank pin metal {upper {Install the connecting rod)
e A

—~ Note:

1. When inserting the piston,
make sure that the piston ring
gaps are apart from each other

at equal distance. -
2. Apply lube oil to the piston =~
oustside surface and the crank
pin metal.
Printed in Japan 2.15
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures

SM/D27A & D36A

No ltem

Procedure

Symbol

Photo/Diagram

and
main
bearing

8 | Crankshaft

1) Install the main bearing (upper,
with oil groove and oil hole) to the
cylinder block.

2) Insta!l the thrust metal A (circular)
and the oil seals {(upper and lower)
to the crankshaft, and install the
crankshaft to the cylinder block.

3) Install the thrust metal B (semi-
circular).

Note:
1. Apply lube oil fully before
assembling .
2. Check that there is no dust or
flow on the rear surface of the
bearing before reassembling.

9 | Rod
metal
cap

1) Draw near the connecting rod to the
crankshaft.
2} Install the crank pin metal (lower)
to the rod metal cap.
Install the rod metal cap to the
connecting rod, and tighten the rod
boits at the specific tightening
torque.
M7 {D27A) 6bpcs.
M8x 43 (D36A) bpcs.

Reod bolt

tightening

torque
(kgf-m}

Note:
1. Check the alignment mark.
2. Apply lube oil to the threads
and the seat of the rod bolts
before tightening .
3. Tighten the boits diagonally
to prevent tightening stress.

2.35+0.15 pa7a

4.75%0-25 paga

10 | Main
bearing
case
main
bearing
(tower)

and

1) Install the main bearing (lower) to
the main bearing case.

2) Apply the sealant (THREE BOND
#1207 B) to the main bearing case
joint.

3) Install the main bearing case
assembly to the cylinder block.

Metal cap 48502 |ofm
bolt M10 8pcs. D27A
tightening | g 0=0.5 kgf.m
torque M12 8pcs. D36A

Auxiliary

bolt tight-

ening torque

M8 12 pcs.

—Note :

1. Set the knock bush before
installing the main bearing
case assembly.

2. Apply lube oil to the threads
and the seat of the metal cap
bolts before tightening .

3. Install the oil cooler tothe
main bearing case in advance.
(D36A)

2 5~2. Tkgf-m

{Set the main bearing (lower))

(Tighten the metal cap bolt}

2-16
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures

SM/D27A & D36A

No.

Item

Procedure

Symbol

Photo/Diagram

|
!
i
|
\
|

4) Check the crankshaft thrust clearance.

0 11~0. 39mm
DZ7A

0. 146~0 454mm
D36A

Crankshaft
thrust
clearance

5) Install the oil seal case assembly on
the side opposite to the flywheel.
Bolt M6x16 1pc.

Qil seal case
tightening
torque

0 8~1, Okgf-m

6) Install the O-ring(1AP16) to the
spline piece.

Note:
1. Use new oil seal and O-rings.
2. Apply plenty of grease to the

oil seal and install the oil
seal with care.

i 7) Install the flywheel side oil seal.

Belt
pulley

1) Install the key.
2} install the belt pulley.
3) Install a crown washer as a stopper.

4) Tighten a crown nut.

Crown nut| m3s |7 *%° l;)ng;:
tightening 18%0.5 kgf-m
torque M42 D36A

5) Fully bend the crown washer.

6) Install the key.

Pl

(1nstall the oil seal)

(install the key)
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures SM/D274 & D36A

No ftem Procedure Symbol Photo/Diagram

12 | Starting 1) Knock 2pes. of parallel pins (6x10)
maotor into the cylinder block.
bracket
2} Align the starter bracket with the
positioning paraliel pins {§x 10},
and instali the starter bracket.
Bolt M8x25 1pc.
Bolt M8x45 Jpcs.

Bracket
tightening 2.5~2 Thgf-m
worqus

{Install the bracket}

3) Install the indicator plate (with a
! lift metal fitting).
Bolt M8x16 1pc.

Metal fitting
tightening 2 5~2 Fkgf-m
torgque

13 | Fuel feed Position the fue! pump assembly to
pump the stud boits (M8 18}, and fix the
assembly temporarily with M8 nuts
and washers.

{ Adjust belt tension with the adjusting
nuts  when installing a bolt, and
tighten the M8 nuts.)

14 | Handle 1} Install the handie mount assembly
[ mount by aligning 1t with the positioning
assembly spring pin {4,0A x8).
unit Bolt M&x20 BSpes.
Handle mount
tightening 0, 8~1, Okgf+m
torgue
—Note:

1. Apply lube oil to the Ist,
2nd and 3rd governor lever
assemblies and regulator
assembly before installation.

2. For connecting the Znd and
3rd governor fever assemblies
with the controf rod. refer to
3-25

3. Be sure to attach correctly Q_I__O:!
the stop rings and the link
stoppers to the joints of the
governor jever.

{Install the handle mount assembly)}

218 Printed in Japarn
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures SM/D27A & D36A

No| Item Procedure Symbol Photo/Diagram

16 | Stem seals | 1) Knock the stem seals into the

and cylinder block.
Valve {Use a special tool) ~
spring Note: -

The intake and the exhaust stem
seals are not interchangeable.
D36A (Intake stem has white
painted mark.)

2) Set the valve spring retainers, the
valve spring and the stoppers, and
install the cotters.

(The valve spring is double spring.)

3) Measure the top clearance.

(Install the cotter with)
a spring press jig

{ Measure the top clearance}

16 | Control rod! 1) Install the control rod to the cylinder

and : block.
stop lever 2) Instal! the 3rd lever pin to the control
rod.

3) Install the standard pin to the control
rod.

4) Install the control rod rail to the
cylinder block.
Bolt M6x16 1pc.

Rail tightening 0. 8~1. Okef-m
torque ’ - KE

) Install the adjuster to the control
rod.
Hexagonal hole bolt M4x18  3pcs.

B) Installi the start spring to the controf
rod.

7) Install the start spring cover.
Boit M6Bx25 2pcs.

Cover tightening — -
torque 0. 8~1 Dkegf-m

Complete the procedure 1) to 7) before
installing the valve arm case according
to procedure No21 {(Valve arm case).

Printed in Japan
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures

T

Na

Item

Procedure

Symbol

Photo/Diagram

17 | Unit

injector

1) Knock the positioning spring pin
into the cylinder block.

2) Set the O-ring, packing, and protec-
tor to the unit injector.

3) Install the unit injector assembly
surely, aligning it with the
positioning spring pin,

{Insert the unit injector so that the
fork adjuster pin matches up.)
Hexagonal hole bolt M8x35 3pes.

Unit injector
tightening
torque

2,6~2. Bkgf-m

—Notes:

1. Check that there /s no foreign
substance in the wunit
injector insertion hole.

. Use new protector and O-ring
for the unit injector.

. Before inserting the unit
injector, apply molybdenum
disulfide to the Q-ring.

. Be careful of the direction of
the washer. (The spherical
side of the washer should
contact with the injector
stopper.)

. Remove carbon or other
contamination from the
nozzle infection hole.

e

(Set the protector)

{Install the unit injector}

18 | Stop lever
and
valve arm

case

1) install the stop lever to the valve
arm case.

2) Install the return spring.
Notes:
1. Use new O-ring(TAS20,1AFP7.0)
and boot.
2. Apply fube oif to each part
before reassembling .

3) Install a pin to the stop lever.

4) Knock the stopper parallel pin
{3X28) into the stop lever.

5) Install the intake/exhaust valve arm
and the valve arm shaft spring to
the valve arm case together with the
valve arm shaft.

(Note that the No1 exhaust valve arm
has a seat for the decompression
lever.)

6) Install the fuel injection valve arm
together with the valve arm shaft.
7} Knock the blind caps into the holes
A and B on the top and the bottom.
(D27A---16~4pcs )
D36A---16—2pcs, 22-2pcs

(Valve arm shaft)

This part does
not accep? bolt

Insert bolts into
these 4 cuts
(Shaft turning stopper).

M10 bolt can be
inserted here for
removal.

Each of intake/exhaust valve arm shaft and
FO valve arm shaft has 4 cuts,but their posi-
tions differs.

(Install the injection valve arm and)
the valve arm shaft
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures

SM/D27A & D36A

Mo

ltem

Procedure

Symbol

Photo/Diagram

—Notes.

1. Apply lube oil to the valve
arm and the valve arm shaft
joint before reassembpling.

2. Check that the blind pfugs
are firmly tightened at both
ends of the valve arm shaft.

3. Align the cuts of the valve
arm shaft with the valve arm
case bolt holes when inserting
the valve arm shaft.

4. For easy insertion, screw a
M10 bolt into the valve arm shaft.

19

Camshaft
and pulley

Install the following to the valve arm

case !

1) Set the bearing (6006) to the cam-
shaft.

2) Install the camshaft from the fly-
wheel side.
(Insert the outer race until it reaches
the innermost surface.)

3) Install a spacer and an oil seal.

4} Install the timing belt cover.
Bolt M6x12 4 pcs.

Qil seal retainer

tightening torque 0. 8~1. Okgf-m

Note:
1. When installing the bearing
and the oif seal, apply lube
o/l to the joint.
2. When installing the pulley,
take care not ta damage the
oil seal lip.

5) Install the key first and then the
puiley to the camshaft, and tighten
the bolts.

Bolt M10x25 1 pc.

Pulley tightening

torque 4 5~5 Qkgf-m

{Tighten the cam puliey at the
hexagonal seat (46 wide).)

20

Lube oil
pump

1} Install the lube oil pump drive shaft
to the groove of the camshaft.
Bolt M6x60 4 pcs.

Lube oil pump

tightening torque 0.8~1, Okgf-m

Notes:
1. Use new packing.
2. Apply grease between the fube
o/l pump drive shaft and the
camshaft.

Qil seal ’
Spacer

Bearing

(Lube oil pump)

(Valve arm case assemnbly)
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures

SM/D27A & D36A

No.

Item

Procedure

i‘Symbol

Photo/Diagram

2

Valve arm
case

1) Set two knock bushes.

2) Apply liquid packing.
Install the valve cap on top of valve
and install the assembly to the cyl-
inder block.
(Apply grease to the valve cap).
Boit M6x35 4pcs.

M8x20 8pcs.

Valve arm case | ME |0.8~1.0kgf-m

tightening torque| pe 2.5~2.7kgf-m

Note:

7. Align the punched marks on
the timing belt cover and the
pulley.

(

(Install the valve arm case}

Apply liquid packing to the )
valve arm case assembly

22

Governor

1) install the governor assembly.
Bolt MG6x25 4pcs.

Cover tightening 0.8~1.0kef-m
torque ’ KE

—Notes:

1. Apply lube oif to the bearing
and the governor weight.

2, Check that the governor
weight and spindle move
smoothly.

Also check that the split pin
(2.0x10) is properly installed
to the governor weight pin,
and is bent.

(Governor)

2-22
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures

SM/D27A & D36A

Nex tem Procedure Symbo! Photo/Diagram
23 : Engine 1) tnstall the remote control cable

control bracket.

device Bolt MG6x18 2Zpcs.

Bracket tightening; 4o 4 o) f.m
torque ' T

2} Install the regulator lever assembly.
Bolt M6x16 1pc.

Lever tightening 0.8~1.0kgf-m
torgue ' HE

3) Install the regulator rod {with joint
and spring).
Handle mount—regulator lever nut
M5

Fod tightening 0,45i0'05kgf-m
orque

//
ES

6 »-\-\@ !
L%
54
Regulator @%J%
lever

Bracket
ey Y
@x lﬁegu lator Z
& aver
9 b o)
®

&
Regulator Reverse
rod rod
@

{Contral device)

24 | Qi! filter, | 1) Install the filter fixing bolt to the

pressure cylinder block.

control valve

and 2) Install the oil filter.

hydraulic

switch 3) Install the pressure control valve and

the hydraulic switch.

(Hydraulic switch)
D27A : 0.2kgf/ et
D3IBA : 0.5kgf/en

Lube oil pressure
control valve g

(

- Hydraulic
Qil filter sv{itch

Installation position of
oil filter, etc.
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures

SM/D274 & D36A

No Item

Procedure

Photo/Diagram

25 | Fuel filter
and
fuel pipe

1) Install the fuel filter to the cylinder
block.
Binding Small screw
M5X 14 1pc.

2) Install the fuel pipe.

® Fuel pipe (1)
FO feed pump — bottom cowling

¢ Fuel pipe (2)
FO feed pump —~ FO filter

¢ Fuel pipe (3)
FO filter — cylinder block (Install
a pipe joint.)

s Fuel pipe (4)
Cylinder block — bottom cowling
(Install a pipe joint.}

I
Pipe joint bolt M12:

tightening torque 1.5~2.5kgt-m

Fuel pressure
control valve M12 | 1.5~2.Bkgf-m
tightening torque

Notes:

1. Use new seal washers.

2. Fasten the piping firmly with
a hose clamp.

3. Install anti—vibration stays.

26 | Oil filler

1) install the oil filler to the main
bearing case.
MEx30 2Zpcs.
M6Xx45 1pc.

Qil filler tight-

ening torque 0.8~1.0kgf-m

2) Install the ail tiller cap.
(Set an O-ring.)

27 | Starting
motor

Install the starting motor.
Bolt M12x45 2pcs.

Starting motor

0.5
tightening torque 8.0 kef-m

Instali the regulator.
M6x20 2pcs.

Regulator

tightening torque 0.8~1.0kgf-m

(Fuel pipe)

Starter fixing
bolt

{Regulator)

{Starting motor)

(Instalt the starting motor)

2-24

Downloaded from www.Manualslib.com manuals search engine

Printed in Japan
ADAS055-JC03


http://www.manualslib.com/

Chapter 2 Disass

embly and Reassembly

4. Reassembly Procedures

SM/D27A & D36A

No. ltem

Procedure

Symbol

Photo/Diagram

28 | Flywheel,
generator
and

timing belt

1) Install the timing belt (Z=101---
D27A, Z=111---D36A) to the stator
assembly, and install the assem-
bly to the starter bracket.

Bolt M6x 40 3pcs.

Stator tightening

torque 0.8~1.0kgf-m

2} Install the dynamo wheel to the
flywheel.

Bolt M6X 10 3pcs.

Dynamo wheel

tightening torque 0.8~1.0kef-m

Apply screw lock to the bolts in 1)
and 2)

3) Adjust the belt tension by positioning
the fuel feed pump, and tighten the
nuts.

Nut (M8)
tightening torque

2.5~2.7kgf-m

Note:
As for adfusting the timing belt,
refer to p.3-28.

4) Install the flywheel {with dynamo
wheel).

17£0.5 kef-m
M16 D27A
28110 Lgfm
M24 D36A

Tightening torque

Check that the stator and the dynamo
wheel do not contact.
Clearance jig 120380—939900 D36A
120270-99900 D27 A
r Notes:

1. Apply lube oil to the tapered
part of the flywheel and the
threads and the seat of the
flange bolt.

2. The nut (M24x1.5) is threaded
clockwise.

3. Use the flywheel fixing lever.

28 | Intake pipe

1) Install the intake pipe.
Bolt M6 X 15 Ipcs.
MB X 20 fpcs.

Intake pipe

tightening torque 0.8~1.0kgf-m

Notes:
Check that there is no foreign
substance inside the intake
prpe before installing.

2) Install the cocling pipe on the oil
cooler cover side (Only D36A}.

Generator

Stator

Distance
piece

Dvnamcgel/l

. /"
\‘*—._ __—/

{Intake pipe)

Only DITAY
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures

SM/D27A & D36A

No.

ltem

|

Procedure

Photoﬁ[ﬁiagram

30

31

Valve arm
case cover

1) Adjust the valve arm clearance and
the injection timing.

Note: \
As for adjusting the valve arm
clearance and the injection timing,
refer to p.3~15, and 3—16.

2} Install the valve arm retainer to the
unit injector valve arm.
Boht M§X12 3pcs.

|

Valve arm retainer

tightening torque 0.8~1.Okgf-m

3
—

Install the vaive arm case cover
assembly to the valve arm case.
Bolt M6 x 20 9pss.

Cover tightening

torqie 0.8~~1.0kgf-m

[T

{Valve grm cover}

Caonnecting
engine with

drive

unit

1} Place the drive unit on the stand.

{ As for connecting the bottom cowling

with the upper case, refer to p.4-6.)
2) Set the LO intake pipe, packing,

O~ring and seal rubber to the top

of the upper case, and instali the

engine.

{To set the engine, use the iift metal
fitting together with the drive shaft
spline piece.)

Cunnect the engine with the upper

case, aligning to the positioning

parailel pins (6xX12).

Balt M8x 25 Zpcs.
MEX30 3pcs.
MBXE5 Bpes.

Connection

tightening torque 2.5~-2.7kgf-m

Note:
Apply grease (COSMQ UREA
GREASE 2M) to the fitting spline.
Take care of the wiring, piping
and linkage for being enfolded
when connecting the engine.

{ Connection)
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures

SM/D27A & D36A

;
No. ltem

Procedure

Photo/Diagram

32 | Wire harness
and
battery cable

1) Connect the wire harness and the
battery cable. Insert terminals for
wiring connections.

2) Connect the decompression wire and
the regulator wire.

3) Install the reverse rod.

4) Make sure that there is no obstacle
around the engine.
(Refer to the wiring diagram on
p.6-6 ~ 6-10.)

5) Connect the pipe coming from the
cyiinder block and the FO feed pump
to the FO connector of the bottom
cowling.

{Clamp the piping)

= Power till motor

@ ®

5 luer NRed
Green
Retay box 8
B Red

_ Switch

Black

Power tilt specificati_G; for
LEP. LLEP and ULEP

(The view after completing the

handie mount)
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures

SM/D27A & D36A
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T
Na ftem Procedure | Symbol | Photo/Diagram
33 | Top cowling| 1) Install the top cowling.
2) Tighten the bolts with a clamp
handle.
(Top cowling}
34 " Fuel oil Connect the fuel oil pipe. Level
pipe (Tank — engine) Sve’ gouge
Tighten the hose bands securely.
Be careful of the hose direction.
{The priming pump should be on the
right.}
Level gauge
;4;
e ’
DITAY
D3BAY
<
& Fuel oil pipe
/ Fue! oil tank
(Fuel ail tank and fuel oil pipe)
0.08 Printed in Japan
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Chapter 2 Disassembly and Reassembly
5. Reassembly Procedures for Drive Unit

SM/D27A & D36A

5. Reassembly Procedures for Drive Unit

{Refer to p.4-8)

3) Insert the needle bearing (HK2520)

i

2) Install the zinc.
Apply screw lock (THREE BOND
1321B ) to the bolts.

into the oil seal case.

4) insert the needle bearing (RNA-4904R)
into the bearing housing.
Insert the ol seal so that the outside
of the oil seal comes to the outside.

Installing direction

{The spring should face
to the seawater side)

Drive in

¢ \\\

{Inserting oil seal)

5) Insert the ball bearing (6008) into
the reverse gear.

B) Insert the shim into the bearing
housing. and insert the reverse gear
assembly.

{For easy reassembling, heat the
bearing housing to 50°C~60°C.}

7) Insert the taper bearing (30207) into
the forward gear.

Na Item Procedure Symbol Photo/Diagram
1 | Lower gear| 1) Insert the needle bearing (BH-1616)
case into the lower gear case.

Drive in

Tool l Qil seal case

ANV

W

(Bearing housing}

(install the reverse gear assembly)
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Chapter 2 Disassembly and Reassembly
5. Reassembly Procedures for Drive Unit

SM/D27A & D364

Na Item Procedure Symbol Photo/Diagram

8} Install the dog clutch to the propelier

shaft. Pin
{ Apply greass to the shift plunger 7 Shilt
befare instatling.) . q & plunger
. Dog clutch shaft Shift
Shift plunger Cross pin ;
ring spring
Dog clutch

e "

Stop ring Cross pin Shift spring

{Propsller shafl)

The dog clutch has 6 claws on forward
side, 3 ciaws on reverse side,
Install the reverse collar {standard
2.6).

9) Insert the propeller shaft assembly
into the bearing housing.
{Do not forget to install the reverse
collar.)

10) Instail the thrust bearing to the
drive shaft.
(Heat the side which contacts the
drive shaft flange to 80°C before
installing.}

11} install the oil seal case to the drive

shaft.

(Do not forget to install the thrust
bearing shim.)

12) Insert the shim into the lower gear
case, and insert the outer race.

{Insert the outer race)

{Press and fit the outer race}
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Chapter 2 Disassembly and Reassembly
5. Reassembly Procedures for Drive Unit

SM/D27A & D36A

Na ltem

Procedure

Photo/Diagram

13) insert the oil guide as shown in the
photo.
Insert the shift rod into the lower
gear case.
(Apply grease to the O—rings.

Apply bond 1215 to the bolts.)

Face the cut of the shift to the
propeller side.

14} Instali the drive shaft assembly to
the lower gear case.

15) Install the drive shaft and the pinion
gear.

Tightening torque +0.5
M12 X 1.25 95 kgf-m

Position the pinion gear.
{Refer to p.9-1.)

Clearance
0.5+8.025mm

(Reference)
A 0.1 shim takes away 7/100 backlash.
Remove the pinion gear and the
drive shaft after measuring.

16) Insert the forward gear.
Set the pinion gear, and insert the
drive shaft assembly.

{Measure the drive shaft)

(Adjusting and measuring)

Printed in Japan
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Chapter 2 Disassembly and Reassembly
5. Reassembly Procedures for Drive Unit

SM/D27A & D36A

No

ltern

Procedure

Symbol

Photo/Diagram

17) Install the propeller shaft assembly.

18) Measure the propeller shaft thrust
clearance.
{Refer to p.4-14.)
Use the standard collar for the for-
ward side, and adjust the clearance
at the reverse gear collar (standard
2.6).

19) Adjust the forward gear backlash.
{Refer to p.4—12.)

20) Adjust the reverse gear backlash.
(Refer to p.4—12.)

21) After adjusting the backlash, insert
the oil seal into the oil seal case.
(The spring side should face to the

seawater side.)

(Apply seawater-resistive grease to
the lip which surface contacts sea
water. Do not forget to install an
0-ring.)

22) Insert two O-rings into the bearing
housing.
{Apply grease to the O-ring and
seawater-resistive grease to the oil
seal lip.)

23} Install the bearing housing to the
lower gear case. Apply THREE
BOND 1215 to the bolts before
installing.

M10x35

+0.1
tightening torque 8 kgf-m

24) Knock 2 knock pins (6 X 12) into
the oil seal case, and install the
packing outer plate.

25) Install the wood ruff key to the
drive shaft,

26) Install the cooling water pump
assembly.
Apply grease to the O-ring so that
the 0-ring does not fall cut.
When inserting, match up the key
groove to the drive shaft.
Apply THREE BOND 1215 to the
fixing bolt. )

(

Install the bearing housing)
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Chapter 2 Disassembly and Reassembly
5. Reassembly Procedures for Drive Unit

SMID27A & D36A

{Refer to p.4-5.)

Na [tem Procedure Symbol Photo/Diagram
27) Install 3 drain plugs.
28) Install the water inlet cover.
{Install the cooling water pump)
i
|
2 | Upper case | 1) Apply liquid packing to the separate E

engine mount, and install the separate
engine mount to the upper case.

2) Insert the exhaust pipe and the
packing.
{(Apply THREE BOND 1215 to the
fixing bolts.}

ME % 20
tightening torque | 0.7~0.9kgf-m

3) Install the seal rubber.

4) Install the mount rubber.

M8XE0

tightening torqua 1.9~2.Tkef-m

5) Install the drain plug (1 pc.}.

{Instal} the sea! rubber)

(Engine mount)

{lL.ower part of upper case)
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Chapter 2 Disassembly and Reassembly

5. Reassembly Procedures for Drive Unit SM/D274 & D36A
Ne ltem Procedure : Photo/Diagram
3 | Clamp 1) Set O-rings to the tilt tube hole,
bracket {Fit the small D-ring to the inside

{(Refer lop4-4.) and the large {.ring to the outsids, )

(Reference}
There is a cast indication on the
manual valve hole,

Tilt tube nut
tightening torque 2. 0kgf-m

(Clamp bracket)

4 | Swivel 1} Insert 2 bushes into the tilt tube hole| |
bracket of the swivel bracket. )
(Refer to {Face the groove to the grease hole.)
pA~1~4-5)

2} Set a washer to the right of the tilt
lock lever, and install the tilt lock
iever to the swivel bracket. Set a
washer, a spring, a washer and a tilt
collar to the right of the tilt lock lever.
Set a washer to the left of the tilt Jock
lever, install the tilt lock lever to the
swive! bracket, and fasten the swivel
bracket with a split pin.

(Fix the left and right fock fevers.)

3

—

Insert 2 bushes for fixing hydraulic
cylinder.

4) Insert a bush into the hydraulic
cylinder.

{Insert bushes for fixing hydraulic cylinder)
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Chapter 2 Disassembly and Reassembly

5. Reassembly Procedures for Drive Unit SM/D27A & DI6A
Na | ltemn Procedure Symbol Photo/Diagram
4—1| Manual tilt| Procedures 1) to 4) are the same as
swivel the swivel bracket. Handle
bracket bracket
(D27A) ) Install ctamp brackets {left and right)
to the swivel bracket with a tilt tube. )
(Do not forget to install a tilt spacer, g'rfc'k'gﬁ
a tilt lever and a tilt lever spring in
advance.)

6) Assemble the tilt lock lever.

7) Install the tilt assist to the clamp

bracket. Swivel

Pivot shaft bracket

8) Install the tilt assist spring and the
cover.

9) Set bushes, springs and collars to
the tilt lock lever (left and right),
and install the tilt iock lever to the
swivel bracket.

(Do not forget to install a tilt spring,
hook and lever.)

Clamp bracket

Tilt tube

Reverse lock

lever Tilt assist spring

Spring cover

om.

Half tilt arm  Thrust rod
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Chapter 2 Disassembly and Reassembly

5. Reassembly Procedures for Drive Unit SM/D274A & D36A

No. [tem Procedure Symbol Photo/Diagram

4-2/ Manual tilt| Procedures 1) to 4) are the same as the
swivel bracket| swivel bracket.

with shock
absorber 5) Set a washer to the tilt lock lever
(D36A) (left), and insert the tift lock lever.

6) Set a tilt stop lever (with spring pin),
a tilt spring hook, a return spring
and a tilt lock collar to the tilt lock
lever (left}. Set a washer to the tilt
lock lever (right), insert it, and fix
the tilt lock levers {left and right)
with a split pin.

7) Install a rubber grip to the tilt lock
lever.

8) Install a tilt lever bolt to the tilt
spring hook.

b
- 9) Install 2 bushes to the swivel bracket.

' 10) Set a bush to the shock absorber,
! and install the shock absorber to
i the swive!l bracket,
|
|

‘ ] t 2 bushes into th i
11) Set a return spring tever to the (tnser ushes into the swive! bracket)

change lever of the return spring
and the shock absorber.

i &t
__f*—--—/'\—/ :

{Set the return spring lever)

(Set the return spring lever)

12) Insert a swivel bracket pin into the
swivel bracket, and install gas shock.

13) Install a washer and a stop ring to
both sides of the swivel bracket pin.
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Chapter 2 Disassembly and Reassembly
5. Reassembly Procedures for Drive Unif SM/D27A & D36A

No [tem Procedure Symbol Photo/Diagram

14) Install the tilt tever to the gas shock
change lever.

15) Set the tilt stop rod to the tilt stop
lever, and install the tilt stop lever
to the tilt lever fitting bolt.

16) Install springs to the swivel bracket
pin and the tilt lever.

17) Install the half tilt spring hook to
the swivel bracket.

18) Knock the spring pin into the swivel
bracket.

19) Set the half tilt stopper to the spring
pin.

: 20) Set the half tilt arm to the spring
i pin. Set 2 collars and 2 washers,
! and tighten with bolt nut (both
sides).

21) Install the half tilt spring to the half
tilt arm and the tilt spring hook.

22) Install a rubber grip to the half tilt

arm. . .
(Tilt stop rod and spring)

Handle bracket

Steering
bracket

Swivel bracket

{Shock abscber)

Swivel bracket

Tilt tube

@

Thrust rod

Support bolt

Support cylinder éi

é@@i Bracket lower mount

{Manual tilt swivel bracket for DI6A)
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Chapter 2 Disassembly and Reassembly
5. Reassembly Procedures for Drive Unit SMID27A & D36A

Na Item Procedure Symbol Photo/Diagram

4-3| Hydraulic | Procedures 1) to 4) are the same as the
tilt swivel | swivel bracket.
bracket
{option} §) Fix the hydraulic cylinder with pins.
Fasten the both sides with washers
and stop ring.

&) Set 2 collars to the hydraulic cyiinder
rod side of the swive! bracket.

7) Install the cylinder support to the
hydraulic cylinder fixing side.

8) Install 4 grease nipples.

9) Install one clamp bracket {manual
valve side) to the outhoard motor
mount by tightening the bolts.

In addition, install the swivel bracket
and then the other clamp bracket.

10) Install the cylinder support with
nuts.

11) Install the tilt tube, in which 2
washers are inserted, and fix with

nuts.

Tightening torque Txgf-m (Insert 2 washers into the tilt tube)
Tighten the cylinder support nuts m

fast.

M16

11~15kgf-m

tightening torque

Instail the tilt tube cap.

{Too much tightening damages the
tilt tube cap because it is made of
plastic.)

12} Install the power unit to the clamp

bracket.
{Apply THREE BOND 1215 to the .
bolts.) -
> :
Tightening torque 2 kgf-m (install the power unit)

13) Pass through the clamp bracket
grommet hole, and fix it with a m
grommet.
(Use a rubber grommet cut with a
scissor)

{Cut the rubber grommet and insert it)

Printed in Japan
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Chapter 2 Disassembly and Reassembly
5. Reassembly Procedures for Drive Unit

SM/D27A & D36A

No.

item

Procedure

Symbol

Photo/Diagram

14) Install 4 flare adapters attaching a

seal tape.

(2 adapters for the hydraulic

¢ylinder and 2 adapters for the

power unit)

3/16
tightening torque

1.1kgf-m

15) !nstall the flare tube, and adjust it
so that it does not contact with any

part.

16) Install the thrust rod.

{Instal! the thrust rod)
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Chapter 2 Disassembly and Reassembly

5. Reassembly Procedures for Drive Unit SM/D27A & DI6A
Mo Itermn Procedure Symbhol Phota/Diagram
5 | Bottom 1) Install the bottom cowling {with a
cowling FO connectar. a stop wire, a key
(Refer to p.4-6.) switch, a LO warning lamp, a

battery cord, 2 grommet brackets)
te the engine mount.

Tighten the coliar, the grommet and
the washer with united bolts.

Tightening torque 0.8kgf-m

Note,
Insert washers if the bolts are
tightened on aluminum body.

2} Install the holder A to the bolttom
cowling. (harness)
{The holder A fixing screw is tapping
screw, and the washer is made of
plastic. )

6 | Shift bracket | 1) Install the shift rod to the detent with
{Reler tap4=1.} & shift rod pin, and fix it with a
washer and a split pin.

2) Install the detent and the shift shaft,
and fix it with a spiral roller pin,

3} Install the safety lever, and fix iton
the shift shaft with a spiratl roller pin.

4} Install the reverse limif shaft to the
reverse lever with a spiral roller pin.

5) Install the detent spring A and B. (Install the shift bracket
(Apply grease to the detent springs.) (stop bracket for D27A) assembly)

G} Install the shift bracket {stop bracket
for D27A) assembly to the engine
mount.

7) install the hottom cowling to the
engine mount,
As for D27A, push seal rubber with
a pushing plate.
As for D3BA, tighten the grommet
with boits and nuts.

®

(Shift bracket (stop bracket for D27A) assembly)

H
H
H
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Chapter 2 Disassembly and Reassembly

5. Reassembly Procedures for Drive Unit SM/D27A & D36A
No. Item Procedure Symbol Photo/Diagram
7 | Steering 1) Sandwich the wave washer between :
handle,etc washers, insert a bush and install
, (Refer to p.4-18) the steering handle.
ME8X 25, MBX5E
{applied with THREE BOND 1215} |
Insert the bush in the steering handle
and fix it with the handle support.
Z) Install the grommet to the regulator
cable, and set the assembly to the
hottom cowling. J
| 3} Install the steering brake 1o the :
swivel bracket. (Wave washer)
(Install a spring, a rubber and a
) washer with a set bolt.)
: E
; ! i
| !
’ (Steering brake)
8 | Setting 1) Knock 2 knock pins into the lower
: lower gear ¢ase.
"and {Apply THREE BOND 1215 to the
upper gear pins.)
case

' 2) Fit the extension for the LL and UL |

models.

(Apply THREE BOND 1215 to the
whole installation surface.)

3) Insert the cooling water pipe into the
cooling water outiet side of the fower
gear case.

MNots:
Attach water seal rubbers on
the upper and lower side of the
cooling water pipe before
inserting the pipe,

4} Insert the water seal rubber into the
upper case, fix the rubber with the
seal rubber case, and install the

[T

{su

L For D327A only)

lower gear case. T L oL sut
M10% 35 Drive| D27A | 19663004500, 19663104500 | 19663204500 | 19663304500
Tightening torque 3.8ket-m shafl | D3BA 119854004051 | 19664104051 1066820451,  ——
Shim assembly 19663002801
5) install the connection. E xtension — | 196641-02530] 196647-02530] 19664302530
Bolt —— | 19664010710 196630— 10330
8) Connec; :het;héft rod tand the shift  |[y5; T T resgan—10070 —
cam usin e connector.
Set both a% the rever se condition, Washer — 19663010390
and tighten them with nuts, Paraltel pin — 19663010630
Shift cam  |196640-0B552| 196641 06551 | 196642-06551| 196643~ 06650
Coofing water pipe | 19664000550 | 196641 ~00556 | 19664206550 | 190643~ 08550
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Chapter 2 Disassembly and Reassembly
5, Reassembly Procedures for Drive Unit SM/D27A & D36A

T
Na {tern Procedure iSymboE Photo/Diagram

3 | Bracket 1) insert a plate into the pivot shaft, and
set the upper and iower bushes.
(The lip sides of the upper and lower
bush should face the inside.}

install the upper and lower washers,
(Apply grease to the washers.)

Ea_i—— Bush

@_ Seal
@— Washer

2} Insert the pivol shaft,

3) Install the bracket mount to the lower
side of the pivot shaft. {Do not forgst
to install the rubber damper.} :
Warm the bracket damper before
inserting it. Insert it with a bolt nut,
and fix it with a washer and a stop
ring.

4} Install the upper case assembly to
the swivel bracket assembly.

Tightening torgue 3.8kgf-m

Attach stopper and a washer (applied
with screw lock) to the bolt, and
tighten it. The lower side should be
tightened with a washer and & nut.
The upper side should be tightened
with no stopper and screw lock.
Insert a serewdriver into the rubber
side to fix the balt when tightening.
5} Install the bracket handle.
{Apply THREE BOND 12078.)

6) install the lower mount housing,
{Apply THREE BOND 1207B.)

{Tighten the bracket{lower side)) (Install the upper case asembly)
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Chapter 3 Inspection and Service Procedures for Engine Parts

1. Inspection and Service Procedures for Engine Parts

SM/D27A & D36A

1. Inspection and Service Procedures for Engine

Parts

1-1 Do the following procedures before inspection and
service of main parts :

{1) Clean all parts completely to remove dust, oil, carbon
and scale, etc.

(2) Blow compressed air through oil holes to remove deposit
and check that there is no clogging.

{3) Remove carbon deposited on the cylinder head and the
intake/exhaust valve, etc. with care so that the parts
will not be damaged.

(4) Put in order the parts that have a definite combination
1o prevent confusion.
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3-1

1-2 Standard for replacing (repairing) parts

Measure each part and check it according 1o the respective
inspection procedures. If the part is defective or exceeds
the wear limit, replace it.

Also replace any part which is expected to exceed the wear
limit by the next inspection even if it is within the wear limit
now.
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Chapter 3 Inspection and Service Procedures for Engine Parts
2. Cylinder Block SM/D27A & D36A

2. Cylinder block

The cylinder block integrates the cylinder head, the cooling
water jacket and the crank case. The exhaust manifald is
housed inside, and the cylinder liners are cast in the cyl-
inder block.

1. Cautions when reassembling and servicing

(1) Provide high pressure steam cleaning 1o the inside
of the cylinder block, the cylinder head and each il
hole.

{2) Knock 2 knock bushes into the top of the cylinder
head.

{3) Replace the old anti-corrosive zinc.

2. Cylinder liner
The cylinder liners are cast in the cylinder block. They
employ the direct seawater cooling system.

(1) Cautions when reassembling and servicing

1) Check the inside surface of the cylinder liner, and
measure the inside diameter of the liner. Repair
the part according to reboring (oversize of 0.25) if
it exceeds the size limit.

{mm)
‘ Standard °  Wear limit
L 47040030
{ $82)+0.020
Liner inside’ M ¢ 70 +0.020 70.10
diameter {$82)+0.010 (82.10}
5 & 70 +0.010
(¢82) 0
() for D3BA (Cylinder block}
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Chapter 3 Inspection and Service Procedures for Engine Parts

2.

Cylinder Block

SM/D27A & D36A

. Main bearing and main bearing case

The main bearing is a 4-point bearing aluminum metal.
The thrust bearing consists of circular at upperside and
full-circular at lowerside.

The main bearing case, which comes in a monoblock is
connected and tightened to the cylinder block at the
center of the crankshaft. The cil cocler is installed in
place of the bottom lid. (Ol cooler is for D36 only)

(1} Cautions when reassembling and servicing

1) Install the main bearing, and tighten the main bear-
ing case to the specified tightening torque. Measure
the inside diameter of the main bearing, and replace
it if it exceeds the wear limit.

D27A
(mm)
Standard Wear limit
Main bearing +0.026
inside dia, ¢40+G 00 40.1
| Cap bolt (M10) Head width (14)
tightening torgue E 48102 Lpf.m
D36A
&y,
(mm)
Standard Wear limit
Main bearing +0.037 T
inside dia. | *%0+0.010 %01
Cap bolt (M12) Head width (17)
tightening torque 8.040-5 kgf-m
Printed in Japan
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Chapter 3 Inspection and Service Procedures for Engine Parts
3. Piston and Connecting Rod SMID27A & D3I6A

3. Piston and Connecting Rod

The piston is of cast aluminum. A wear-resistant ring is

provided to the 1st ring groove, and the cherry blossom

shaped combustion chamber is moided on the piston

crown.

» The piston rings consist of the two compression rings
and ong oil ring.

* The piston pin is full floating type.

= The connecting rod is stamped and has l-shaped stem

with the large connecting rod end split horizontally,

The crank pin metal is provided with a thin aluminum

backirg.

-*

—

. Cautions when reassembling and servicing

{1} Piston head and combustion surface . {mm)
Remove the carbon deposit on the piston head and . i Standard Wear limit
combustion surface. Take care not to damage the -
piston. Check thai there is no flaw on the combus- L $69,940 +0.015
tion surface. Piston {4:81.95 }+0.005

outside M 4 o5 | B0
{2} Measurement of piston outside diamster diameter Y Y
* Measure the piston outside diameter, and check the S 0015 [

waar of the ring grooves. If the size measured is {1, Mor § iz punched on the piston head) () for D3BA
below standard, or if they are excessively damaged,
replace the piston.

« Measure the piston oulside diameter 20mm above No.1 Piston ring
the piston bottom and at a right angle to the piston (3___?
pin.

(3) Repiacement of piston pin < > Na.2 Piston ring
+ The fitting size of tha full floating type piston pin is

shown below.
+ Apply oil to the pin, and insert it into the pin hole at

normal temperature {when the piston is replaced). Ston rin Q
{hoie ZOE
{mm) N

Qil ring

Exhaust vaive
side recess

Piston

D27A D3s6A Piston pin
Piston pin hole +0,008 +4. 608 S;mf: rip
inside diameter $20 4 $26 4 oie 70
Piston pin 0 0 ’
outside diameter ¢ 20“6. 009 4 26*9. ma ™
34 Frinted in Japan
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Chapter 3 Inspection and Service Procedures for Engine Parts
3. Piston and Connecting Rod SMID27A & D36A

(4) Measuremant of piston ring
Measure the width and thickness of the piston rings,
clearance between the ring groove and the ring end
gap. If they exceed the wear limit, replace the ring.
Handle the rings with care because the SUS nitride
rings are brittle.

1) Measurement of thickness and width of piston ring

(mm)
Standard Wear timit
Thickness! 2 75 =010 —
No.1
Piston 1,5_0'010 ;
- . ~0.025
ring Width _ — \ #Y_Piston pin metal
( 2.0 0.010 ) o
N -0.025 =
Thickness| 3.1 =01 —
2
l:l}iston 1.5 00 | Connecting rod
ring Width ' —_— Crank_pin_metal
( 9. 70:010 )
7 -0.025
Thickness| 9 p+0-20 o
QOil ring .
. -0.010 Alignment
Width 3.5 — mark
0.0 In?arke side
Ne.1 ring and
groove clearance 0.050~-0.080 0.12 g
No.2 ring and
groove clearance 0.030~-0.060 0.12
Qilring and
groove clearance | 0.020~0.050 0.12
( ) for D36A
2} Measurement of piston ring end gap Connecting rod
Insert the piston ring into the ring gauge. Measure
the piston ring end gap with the gauge. \
(mm)
Standard | Wear limit Fiston
andar ear limi @
End gap of Na1, No 2 0.25~0.35 1.2 Ring gauge
piston ring (0.25~0.40) ’ ”
Piston ring |
End gap of il ring 0.15~-0.35 1.2 ’
{7 for DA (Measurement of ring end gap)
3) Replacement of piston ring I«'L?f‘fda"ce“!iﬂ'pthe maker’s
Fully clean the ring groove when replacing the \ )
ring. For fitting, the side with the maker’s punched <
mark at the end gap should be at the top. Check
that the ring can be moved lightly.

{Fitting direction of ring)
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Chapter 3 Inspection and Service Procedures for Engine Parts
3. Piston and Connecting Rod SM/D27A & D36A

2. Connecting rod
(1) Cautions when reassembling and servicing

1) Measurement of distortion and parallelism of large
and small end hole.
Put the lips through the large and small end holes
of the connecting rod and measure the distortion and
parallelism of the connecting rod. Replace it if the
size deviates from the standard.

{mm)
Standard Wear limit
Parallelism 0.05 0.07
(For 100mm) | (For 100mm)

(2) Measuremént of inside and outside diameter of pis-
ton pin and metal (Measurement of distortion and parallelism}

1) Check the piston pin and metal for the seizure,
cracks and other damages. Replace it if exces-
sively damaged.

2) Measure the inside diameter of the piston pin metal.
Replace it if thay exceed the wear limit.

(mm)
Standard Wear limit
20 _°
Piston pin $25_4 008 19.90
outside diameter 0 {25.80)
(626 _y 04
+0.038
Piston pin metal ¢20 +0.025 20.10
inside diameter +0.038 {26.10)
(¢26 +o.025)
Clearance
between piston (8832:882% 0.1
pin and metal : ’
( ) for D3BA

(Measuring piston pin metal)

Printed in Japan
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Chapter 3 Inspection and Service Procedures for Engine Parts

4. Crankshaft

SM/D27A & D36A

4. Crankshaft

* The crankshaft is stamped, and comes in & monoblock
with the balancer.

= The spline piece is press-fitted to the power take-off
{bottom end).

1. Cautions for reassembling and servicing

{1} Inspection of crankshatt
Fully clean the crankshaft. Check it for damages with a
color checker or a magnetic flaw detector. If it is
damaged excessively, replace it. If the damages are
light, repair the crankshatt.

{2) Measuring crankshaft distortion
Support the crankshaft journals by V-blocks at both
end, turn the crankshaft and measure the deviation
of the middle journal with the dial gauge.

{mm)

Standard Wear limit

Crankshaft distortion <0.03 0.05

(3) Measuring crankshaft pin and journal
Measure the outside diameter of the crankshaft pin
and the journal. If the wear (roundness or taper
degree) is excessive, either replace or repair. When
the outside diameter is within the wear limit, consider
to be adjustable.

Printed in Japan
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(mm)
Standard Wear limit
36 °
Shaft outside| #°% -0.015 35.90
diameter 0 (43.90)
(944 _yois)
+0.042
| Rodmetal | 36,40 36.08
%1 diameter (¢44:g:g;g) (44.08)
0il 0.020~~0.057 0.15
clearance {0.024~0.061) (6.15)
40 °
Shaftoutside| **" ~0.015 39.90
diameter 0 (49.90)
($50 _g 457
@ . 0.038
C | Bearing 4’40:0.010 40.08
g | inside +0.041 (50.08)
= | diameter ($50 +0.010)
0il 0.010~0.053 0.18
clearance (0.010~-0.056) (0.19)
( ) for D3BA

37

Q-ring (1AP18)

Spline piece

Feather key
Steel batl(t/4) (7 x 14}

§

@ )
’
Ol seal]
T-belt pulley attachment 6).’
Belt pulley {
Crown washer
Crown nut

(Crank shaft)
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Chapter 3 Inspection and Service Procedures for Engine Parts

5. Camshaft

SM/D27A & D36A

5. Camshaft

The intake/exhaust cams, the fuel cam and the journals of
the camshaft are surface hardened and grounded. The
camshaft drives the lube oil pump, linked at its end.

1. Points for reassembling and servicing

{1} Measuring outside diameter of camshaft and inside

diameter of journal

Measure the camshafl. If it is damaged excessively,

replace it.
{mm)
Standard Wear limit
—0.050
Camshatt ¢4t —0.07% 40.9
outside diameter —0.050 {48.%)
(648 g e )
+0.025
ournal insice |+ o oo
diameter (49 "7 (49.07)
. 0.050~-0.100 0.15
Qi c!earance {{}asewg‘gﬁa} {G;ﬁ)
{ ) for D36A
{Cam height)
{mm}
Standard Wear limit
Intake cam 34.965 -0
height {H}Y (41.928) {(-0.13
Exhaust cam 34 965 -0.1
height {H) (41.928) (-0.1
Fuet cam 33.436 -0.1
height (H) (42.943) (-0.1)
{ ) for D36A

Downloaded from www.Manualslib.com manuals search engine
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Feather key (8 x 12}
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¢

Bolt {M10 x ?D§
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! Radius r

{Cam height)
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Chapter 3 Inspection and Service Procedures for Engine Parts
6. Cylinder Head SM/D27A & D36A

6. Cylinder head

* The integrated cylinder head for the 3 cylinders is built

in the cylinder block. P 1
» Each cylinder has intake and exhaust valves, both fitted L0 AL i
with the valve seat insert. T
pOg

1. Cautions when reassembling and servicing

(1} Inspection of combustion surface for cracks
The combustion surface is used under severe con-
ditions, including expeosure to the extremae high tem-
perature and pressure and also the low temperature
of the intake air. Check the combustion surface for
discolorations, distortions and cracks with a cofor
checker.

(2) Inspection of intake/exhaust valve seat
Check the intake/exhaust valve seat for the contact
condition and the width. !f the seat surface width
exceeds the wear limit or the surface is too coarse,
modity the seat.

(3) Procedures for grinding intake/exhaust valve seat

Do the following procedures to modify the intake/
exhaust valve seat with a seat grinder.

1) Seat specification

Intake valve seat Angle : 45°

Exhaust valve seat Angle : 45°

Standard interference

(mm)
D27A D36A
Intake valve " -
seat (.058~0.094 0.088~0.124 o
E xhaust valve b
seat 0.050~0.083 0.067~0.103

(Modifying intake/exhaust )

2) Be sure to measure the clearance between the valve valve seat

and the valve guide, if modifications are needed. if
the clearance exceeds the wear limit, replace the
valve or the valve guide before grinding.

3) Knead valve compound with oil, and grind the valve
seat with the cempound.

4) Grind the valve seat with oil only.

5) After grinding the valve seat, wash the valve and the
cylinder head with diesel fuel il carefully so that the
valve compound or the grounded powder does not
remains.

Printed in Japan
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Chapter 3 Inspection and Service Procedures for Engine Parts
6. Cylinder Head SM/D27A & D36A

{4) Inspection of intakesexhaust valve and valve guide

* The cylinder head has one intake valve and one
exhaust valve (two-valve system). The O.H.C. sys-
tem driven by the timing belt is employed for the
valve driving.

* The intake and exhaust valves are mushroom-shaped
with a valve head cap.

1) Inspection of valve stem for wear and distortion
Check the valve stem for wear and distortion. [f the
valve stem is distorted or exceeds the wear limit,
replace it. {Also replace the valve guide at the same

time.)
{(mm)
Standard Wear limit

—0.030
Valve stem! Intake ¢7 —0.045 6.92
gytside 503

lameter e
Exhaust ¢7 —0.045 6.92 {Measuring valve stem}

2) Inspection of valve recess
After the valve has been repeatedly grounded, the
valve recesses. Excessive valve recess affects the
combustion performance. Accordingly, measure the
recess, and if it exceeds the wear limit, replace the
valve and the seat.

{mm)
T -
Valve recess | Standard = Wear limit ’
lllntake 0.25£0.1 0.5
D27A —- -
Exhaust | €0.50£0.1 ©0.25 (Inteke/exhaust valve recess)
1
Intake 0.25+0.1 0.5
D36A
Exhaust 0.45+0.1 0.7

Ois the projecting size

3) Measuring the valve guide inside diameter
Measure the inside diameter of the valve guide.
Replace it, if it exceeds the wear limit.

Printed in Japan
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Chapter 3 Inspection and Service Procedures for Engine Parts
6. Cvlinder Head

SM/D27A & D36A

4} Inspection of intake/exhaust valve spring

« Check the intake/exhaust valve spring for flaws and
corrosion. Replace the valve spring, if there are any
flaws or corrosion.

+ Measure the free length of the spring.

* Measure the tension of the spring. (Use a spring
tension meter, if available.)

* Measure the slant of the spring ({the angle of the
side of the spring).

(mm)
Standard | Wear limit
"o | Free length 37.4 36
E (Outer/Inner) (43/40.7) (41.5/39)
% Compressive force (kgf) 2.37
@ {tmm Campressive force) 1.87
S | Slant 1.6 2.0
{ ) for D36A

NOTE: The more dense spring painted is installed fo the

cylinder block side.

{5} Replacing the valve seat

¢ The valve seat is cold-fitted to the cylinder block.
Accordingly, welding is suitable for removing a valve
seat.

+ As shown in the right diagram, weld the seat remov-
ing rod {an exhaust valve is attached later) to the
weld-removing piece at three parts, and knock the
rod to remove the seat.

+ Besure to clamp the © side of the welder to the
seat removing rod (shown in the diagram) when
welding.

* Protect the spudder on the explosion surface of the
cylinder with teflon seats. (Refer to the SERVICE
NEWS 92MB-006.) Press-fit the valve seat with a
guide and a hammer (special toois).

Printed in Japan
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(Measuring_ the free iength)

of the spring

Square

=

Surface plate

The end of the shaft ®
may be grounded N

[Allowable tilt vaiue { -% }
is less than 0.03.)

because it is hardened
(HRC47-6C)

—0.030 )

{70045

Seat removing rod
An exhaust valve
should be installed
later at 3k part.

65

)‘(

MB screw ;

(Reference) !
(Hardness : /

Hv279—327) bl

HRC27-33
{Material : ¢6.5+0.1)

{Seat removing

Seat removing rod @

rod)

Be sure to clamp the
© side of the welder

\ﬂ here.

Weld three points
of this part

Weld-removing piece
Ty and (& (Disposable)

Teflon seat @

Teflon seat @

{Seat removing method)
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Chapter 3 Inspection and Service Procedures for Engine Parts
6. Cylinder Head SMID27A & D36A

(6) Replacing the valve guide

« Remove the valve guide from the inside of the
cylinder to the valve arm case side. (The cylinder
might be scraiched by the peripheral grooves on
the valve guide if removed to the opposite side of
the valve arm case.

* Take care not to damage the clip on the intake port
when removing the valve guide.

» Press-fit the valve guide with a positioning piece
and a press-fitting 1ool.

* Finish the inside diameter of the valve guide with a
hand reamer (120270-99780) after press-fitting.

=]

$D L [J

D27A 25i0.1 45i(J.'l
" N (Removing tool 120270-98770)
D36A 30" | 4757
RN 2 |
SR
L ! l
17 7zt
| /)I y yd
¢D
{Positioning the valve guide)
(mm)
Standard Wear limit
Inside diameter ~= : == >
of intake/exhaust | &7 oo 7.08
valve guide : (Hand reamar)
Clearance between
intake/exhaust valve| 0.035~0.065 0.12
and valve guide )

NOTE: A valve stem seal is attached on the intake/exhaust
vaive guides. Replace the valve stem seal with
new one if removed once, because it is not reus-
able. As for D36A, the valve stem seals for the
intake valve and the exhaust valve differ from each
other in shapa, so be careful of the type of the
valve stem seal. Use the press-fitting fool described
inp. 2-3.

|

Instal| the valve stem seal
{Special tool)

(
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Chapter 3 Inspection and Service Procedures for Engine Parts
7. Valve Arm Case SMID27A & DI6A

7. Valve Arm Case

The valve arm case houses the intake/exhaust valve arm
shaft, fuel valve arm shaft, camshaft, decompression device
and breather.

Cover
1. Cautions for reassembling and servicing oil seal
(1) Measuring the inside diameter of camshaft journal in Spacer

valve arm case
Measure the camshaft journal inside diameter. Re- Bearing
place the camshaft journal, if worn beyond the limit.

(mm)
Standard Wear limit
Bearing (6006) | 447 | —0.030 46.99
inside diameter | ($55)| —0.050 {54.99)
Mid-journal &41 | +0.025 41.07
inside diameter |($49)| 0 (49.07)
L0 pump side journal +0.021
instde diameter 26 0 26.05
{ ) for DIBA

(2) Use new packings, oil seals and O-ring.

(3) Do not remove the plugs or the blind caps except
when necessary.

(4) Clean the camshaft journal, bearing (6006) and valve
arm shaft journal carefully before installing.

(Valve arm case)
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Chapter 3 Inspection and Service Procedures for Engine Parts
8. Intake/Exhaust Valve Arm and Unit Injector

SM/D27A & D36A

8. Intake/Exhaust Valve Arm

» The intake/exhaust valve arms are rocker-lever type.
« The unit injector driving valve arm is rocker arm type,
and the roller type is used for the cam contact side.

1. Cautions for reassembling and servicing

{1) Measuring outside diameter of intake/exhaust valve
arm shaft and inside diameter of intake/exhaust valve

arm

Measure the outside diameter of the intake/exhaust
valve arm shatt and the inside diameter of the valve
arm. Replace the intake/exhaust valve arm shaft or
the valve arm, if worn beyond the limit.

(mm)
Standard Wear limit
Intake/exhaust valve arm -0.016
shaft outside diameter ¢ 16—(3&(]34 15.80
16+().()1B
Intake/exhaust valve arm| ¢ 0 16.03
inside dismeter (¢ 16+0.006 ) :
~0.012
Clearance between valve
arm shaft outside diam-{ 0.016~0.052 0.13
eter and valve arm inside [{0.004~-0.040) .
diameter
() for D36A

(2) Measuring outside diameter of injector driving valve
arm shaft and inside diameter of valve arm

* Measure the outside diameter of the injector driving
valve arm shaft and the inside diameter of the valve
arm. Replace the injector driving vaive arm shaft or
the valve arm, if worn beyond the limit.

(mm)
Standard Wear limit

Unit injector driving | 16 0o 15 88
valve arm shaft outside _0'020 (21‘88)
diameter (622 508 ) '
Unit injector driving ¢ 16 +g.018 16.02
valve arm inside +0.021 (22'03
diameter (¢22 o ) 03)
Clearance between valve arm
shaft outside diameter and (8883:88% 0.15
valve arm inside diameter |V -040)

( ) for DIBA

« Inspection of injector driving valve arm roller
Check the roller pins on the injector driving valve arm.
It flaws, cracks, or wear is excessive, replace the

pin.
(mm)
Nominal Wear limit
Rolter pin
outside diameter ¢ 7 6.96

Downloaded from www.Manualslib.com manuals search engine

and Unit Injector

(Cr—B8lind cap
[ )
a Spacer
é' J Adjusting
@ e, serew
Intake/exhaust 4 @~-Nut
valve arm shaft ) G-

Blind plug

& —
@—Spacer

E xhaust valve R
arm & F—
: (03
Adjusting \ )
sCrew k Valve

Blind plug

Fuel valve
arm

Nulb arm
Spring #
Intake valve G
arm Valve arm
Adjusting
screw D D27 A
NUtb @ Spacer 6 mm
D36A Blind plug
' 6 mm + 2 mm

Notel—————————

(Difference of valve arm)
The intake valve arm is
twisted at the adjusting
screw.
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Chapter 3 Inspection and Service Procedures for Engine Parts
8. Intake/Exhaust Valve Arm and Unit Injector SMID27A & D36A

(3) Measuring top clearance
Measuring position

Measuring procedure

Exhaust valve

a. Remove the unit injector.
recess

b. Turn the flywheel to position the piston at ap-
proximately 20° before the top dead center.

c. insert the measuring fuse (1.0mm diameter)
through the unit injector installation hole, and place
the fuse atthe position illustrated on the right.
{The space is too small to accept more than one
fuse.)

g. Turn the fiywheel in the regular turning direction
{clockwige viewed from the flywheel side) to po-
sition at approximately 20° after the top dead
center, and take out the measuring fuse.

e. Measure the thickness of the pressed measuring
fuse with a micrometer.

{(mm)
Standard LD
p27A 0.605"% AN S —
Top clearance s [iTH
D36A 0.55°°%
{4) Adjusting valve clearance of intake/exhaust valve head

Adjusting procedure /
Take out the unit injector valve arm retainer.

a. Adjust the clearance while the engine is cool.
b. Position the piston at the top dead center of the -
combustion stroke. (Top compression) }a‘:\

c. Loosen the adjusting screws and nuts of the intake/
exhaust valve arms.

d. Adjust the clearances between the intake/exhaust
valve heads and adjusting screw heads to the
specified value lock the adjusting screws.

{Top clearance)

NOTE: 1. Make sure that the caps are installed to the intake/
exhaust valve heads before adjusting.
2. Refer to p. 3-29 if the timing gear pulley is

O screwdriver

disassembled. Box for valve clear-
ance adjustment
{mm}
Standard
Clearance gauge 0.Zmm
Intake 0.2

Intake/exhaust
valve head clearance

Exhaust 0.2

( Intake/exhaust valve head
clearance adjustment
Printed in Japan
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Chapter 3 Inspection and Service Procedures for Engine Parts

8. Intake/Exhaust Valve Arm and Unit Injector

SM/D27A & D36A

{5) Adjusting fuel injection timing

Adjusting when the unit injector is installed on the
engine

Install the unit injector on the engine. Align the scale
of the flywheel to the specified injection timing. Turn
the adjusting screw untii the tappet line matches up
the alignment fine on the injector body viewed from
A {illustrated on the right diagram). Fix the adjusting
screw with lock nuts.

NOTE: For adjustment use a deflection mirror.

A
-_ || ED -
\' Tappet line

Adjusting screw

Lock nut

|:_ = { \ Fuet valve arm
9o : Static fuel injec-
— .

(tion starting )
position of engine

—4
Standard Vs ]
DIGA D27A
Unit 1njector
Fuel injection bTDC 15° bTDC 12°
timing (FIC) {Adjusting fuel injection timing)
2 by aline ,71%° Screwdriver
; .
,: vl 1 (Flywheel) L) Serew in
Ll |
\Top mark
Indicator 15° Any control lever position may be accepted. g
for D36A (Because the piunger has no top lead.) -
Push in
F.0. valve arm
adjusting screw
?® by a line ','10° Alignment mark
1
{Flywhee!)
! Unit injector

f >
l' 1
]

B
ﬂ \Top mark

Indicator 12°
for D27A
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Chapter 3 Inspection and Service Procedures for Engine Parts

9. Thermostat SM/D27A & D36A

9. Thermostat

Two wax-pellet type thermostats of the same shape are
installed to the cylinder block side cover, one for the water
temperature and one for the exhaust temperature. These
thermostats keep the temperature according to the water
temperature and the load.

1. Cautions for reassembling and servicing
(1) Inspection of thermostat

a. Place the thermostat in a container filled with water.
Measure the water temperature with a thermometer
while heating the water. If the valve opens at the (
specified valve opening lemp. and opens fully at the
specified valve full-open temp., the thermostat is good.

If the valve opening or full-open temperature of the
thermostat differs from the specified temp., replace
the thermostat.

Jiggle valve, tharmostat cover)
and thermostat

Standard temperature °C
Valve | Valve YANMAR code N
opening temp. | full-open temp.
Water temp. o 5 _
ther mostat 72°C 82°C 120270-49191
Exhaust temp. o 5 -
thermostat 65°C 75°C 120270—49203
b. Use new packings and seal washers. A
c. Tighten the bolts (M8 X 25, Mé X 50) at the specified
torque. -

Bolt (M6X 25, M6X50) ‘ Width {10)
Tightening torque ‘ 0.8~1.0 kgf-m

d. Remove any dust from the thermostat.

(Instatl the thermostat)
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Chapter 3 Inspection and Service Procedures for Engine Parts
10. Unit Injector SM/D27A & D36A

10. Unit Injector

The unit injector is an integral part of the fuel injection
pump and the nozzle, and is installed to each cylinder.

« Pump : Bosch type control system (by control lever)
« Nozzle : Sealed automatic valve, wheel valve

1. Specifications
%Protecmr
side

M-type unit injector \ Protector
Pump type —
D36A D27A
Piunger
ilameter mm_ ¢ 7 fb 6 . tniector
ﬁglzéle injection am |5 022X 155° | 4—$0.20X 150° retainer
Pre-stroke mm 3.0 25 [ : Washer \
- «> %Warping
Cam lift - 7.0 6.5 éﬁexagona! e ol
Fuel vaive kgf/ 900 £5 Q7 (M8 x 35)
opening pressure| em (Unit injector)

== -
3
i

. Parts diffrent between
} D27A and D36A —9L |

=

Ir
) i Tappet
Contrel lever I—*—___ﬁ—‘

— Tappet guide
plate
t! v H
]

1
| ] . Set bait
X3

Plunger ( H
1 i
!
Plunger barrel e I

nitinj rmb|
Plunger spring (U jector assembly)

j

o ph ’ Injector body j
1
Nozzle nut
(Nozzle adjusting holder and nozzle)
318 Printed in Japan
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Chapter 3 Inspection and Service Procedures for Engine Parts

I10. Unit Injector

SM/D27A & D36A

2. Disassembling the unit injector

Disassemble and adjust the unit injector body at a service

shop.

Follow the procedures below to check the opening valve
pressure adjustment and the spray form of the nozzle.

{1) Inspection of nozzle assembly

a. Carbon flower

A phenomenon that carbaon sticks to the nozzle like
a flower is called carbon flower.
reduces combustion performance, remove the car-

bon it any.

b. Spray shape

1) Check the spray with a nozzle tester.

2) Normal spray shape (ilustrated below)

* No excessive angle deviation.

* The spray is fine mist.

* The spray stops instantaneously.

==

D36A:155°

g

D27A:150°

{Normal spray shape)

{2) Adjusting nozzle valve opening pressure

1) Remove the nozzle from the

unit injector.

2) Install the nozzle to the adjusting hclder.

Assemble the adjusting shim, nozzle spring, spring
seat and stop plate, and install the assembly.

As carbon flower

Tightening torque

4.0~4.5 kgf-m

Printed in Japan
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Adjusting shim .

Nozzle spring =

i

Spring seat

Stop plete !

Pin

Nozzle assemnbl

|
U

Nozzle nut

{Nozzle disassembly)

S

__‘-' _Adjusting shim

Nozzle spring

&

Spring seat

i | I

o

Stop plate

Nozzle assembly

_Mﬂ_m

{Disassembling the nozzle assembly}

(M12 x 1.5)

" T]_Adjusting holder

Nozzle nut

Nozzle assembly

17 Width

{ Adjusting holder assembly}
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Chapter 3 Inspection and Service Procedures for Engine Paris
10. Unit Injector SMID27A & D36A

3} Test with a nozzle tester.

Nozzie tester

Valve opening pressure 200°° kgh.ort

Injection
NOTE: If the nozzle assembly has been used less than pipe
500 hours, the pressure is hardly changed by re-

) g Adjusting hotd
placing the nozzle assembly. bty o

(7L assembl

4} Adjust the nozzle valve opening pressure. (Nozzle tester)
Measure the depths of the inserted parts of the unit
injector body and the spring bracket, Adjus! the pres-
sure by increasing or reducing the thickness of the
adjusting shim.

Compare the depths of H and Hu illustrated on the
right diagram, and adiust the thickness of the ad-
justing shim (described below}.

—[ NOTE }—mo—
ID  (8Bhim thickness
1. The ID. is displayed
L 0.25 with permanent ink. .
30 0,30 -45 {injector body) { Adjustin dhoade;
— ) 120770-G302 125270—935?? Y;
35 0.3% 2 .0.1mm adjusting shim ‘
increases or reduces St_and_ard size
40 0.40 20 kgtiem? vaive open- H=H1=13.9mm
ing pressure.
45 0.45 3. Use one adjusting shim.
{2 or more adjusting
5 0.5 shim are forbidden.}
55 0.55
Vaive apening pressure 120270-33010

adjusting holder

{Confirmations]
Confirm the following bafore installing to the unit injector body:

install the nozzie adjusted at 200 = Skglem? with the ad-
justing holder, spring and shim to the unit injector. Tighten
the case nuts after readjusting H1 and H.

Example:
(1) Dimension ot shim adjusied at 200 * 5kgf/cm?

{shim thickness of nozzle valve opening pressure adjusting holder) 0.45
(2} Dimension of H {depth of injector body nozzle spring case} 1385
(3) Dimension of Hi {depth of nozzle valve opening pressure adjusting hoider nozzie spring case) 13.90

0.45 + (13.95 - 3.90) = 0.50 (thickness of shim in unit injector assembily)

NOTE: Replace the packing, protector and O-ring with now
onas when installing the unit injector to the engine.

3.20 Prirted in Japan
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Chapter 3 Inspection and Service Procedures for Engine Parts
10. Unit Injector SM/D27A & D36A

{Procedures for adjusting nozzle valve opening pressure)

(1) Install the unit injector holder to the vise base.

(2) Set the unit injector to the holder.

{3} Loosen the case nuts, and remove the nozzle from the
unit injector.

{4} Install the nozzle to the adjusting holder.

(5) Install the adjusting holder to the nozzle tester, and ad-
just the valve opening pressure with the adjusting shim.

Printed in Japan 3-21
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Chapter 3 Inspection and Service Procedures for Engine Parts
10. Unit Injector

SM/D27A & D36A

3. Removing unit injector

(1) Be sure to remove fuel oil or to tilt up the engine

{2) Align to the overlap position.
{(3) Loosen the injector fixing bolt, and remove the re-

{4) Down the FO valve arm.
{5) Screw a fixing bolt, and lever the cut of the injector

before removing the unit injector (to prevent fuel leak
at the fuel pass).

tainer. (6-mm hexagon rod wrench)

up with removing tool using the bolt as a supporter.

4. Standards for servicing (unit injector)

(1) Reference of standards for servicing

; 3

2, 2

—_ N e o
Unit it (@ T g
injector——2. \C,’-_ 3
e <

L“. A S
Supportin /‘ -
boﬁ ¢

Removing tool-

N—

[

—

; g '13.510.
S8
l Clearance : 0.13-0.19mm
&
1 iyl
| Tightening torque !
0.2—-0.3kgf-m
Injector retainer fixing bolt . -
Tightening torque : 2.6-2.8kgf-m Tlghtenuégé%rkq%?m
q
Hexagonal hole bolt M8 % 1.25
3 O-ring (120270-53350}
odhs /21 O-ring (120770-53360)
n
Tightening torgue : —%
4=4.5kgf-m T
¥ Gasket (120270—11790)
/
Protector {120270—11891})
]
(2) Adjusting tools
. T
Na. Name Qty Remark Ne Name Qty Remark
1 727610-93100 . . .
Nozzle tester 1 (including high aressure pige) 6 | Slide caliper 1 | Commercial tool
. . 127610—934 L
2 | High pressure pipe i , 00 ) 7 ! Unit injector holder 1} 120270-93020
{High pressure pipe)
Torque wrench . Nozzle val i
3 1 |comm [ 8 zzle valve opening B
(9000L) ercial too pressure adjusting holder 1 120270-93010
Box wrench Commercial tool . .
41 e mm 11 (32 picoes) § | Vise base 1 | Commercial tool
Spanner .
5 1 7% 19 2 | Commercial tool 10 |
3.02 Printed in Japan
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Chapter 3 Inspection and Service Procedures for Engine Parts
10. Unit Injector SMID27A & D36A

5. Fuel feed pump
(1) Specifications

r
|

r.p.m. 3900rpm

Feeding guantity 1.3 2 /min or more

Feeding pressure | 1.0kgf/crl or more

0il temperature 60 ¥ ¢
Efficiency 80%
r.p.m. 780rpm Install alter

applying grease,

Feeding quantity | 0.09 £ /min or more

Feeding pressure | 0.7kgf-crf or more
Press the pulley cap strongly to the
pulley (bearing), and install the

Intake head —500mm

pulley cap.

Resisting pressure’ 2.0kgf-cl

0il . Diesel fuel oil (Relief valve installing part)
(2) Composition (3) Cautions when reassembling

* The bearing pulley (&) must .turn §m00_t_h[y. _
e | G _an] D Te0maOmetiesmied it ceon o,
1 Body 120270-52302 1 SCrews.
- (120270-52820-BM)

2 ' Cover (FQOP) # 52310 1

3 | Shaft (FOP} # 52320 1

4 | Inner rotor » 52330 1

5 | Outer rotor # 52340 1

6 | Pulley (Bearing) «» 52800 1 i

7 | Pulley (;;) » 52811 1

81 Plate v 52121 i

) | (Bmgi;gf)mail screw ~ 52820 10

10| Oil seal » 52140 1

11| O-ring 24311-350220 1

12| Hexagon plug 23887-080002 1

13! Seal washer 43400—-500410 1

14! Spring 120270-52390 1

18| Stee! ball {3/16)} 24190-060001 1
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Chapter 3 Inspection and Service Procedures for Engine Parts

11. Governor

SM/D27A & D36A

11. Governor

The governor is a 3-point weight mechanical all-speed
governor. Also this is a floating lever type governor driven
by the timing belt, and installed to the cylinder block.

The governor weight assembly is driven by the timing belt
pulley and controls the unit injector control rod via the governor
lever to control {increase/decrease) fuel injection volume.

1. Cautions when reassembling and servicing

(1) Inspection of governor
To protect the engine, the governor is adjusted to
the specified output and engine speed, and sealed
and locked with fixing wire. Accordingly, do not
disassemble and adjust the governor unless neces-
sary. Improper adjusting of the governor causes engine
troubles or operation failures.

(2) When the governor is disassembled, check the
following:

a. Governor weight pin
Measure the outside and the inside diameter of the
gavernor weight pin. Replace the governor weight
pin, if it is worn.

(mm)

Standard Wear limit
Governor weight
pin outside ¢6 ig'géﬁ 5.99
diameter :
Governor weight +0.10
pin hole inside $ 6 +0.05 6.15
diameter '

b. Thrust needie
Check the thrust needle for seizure, discoloration
or damage. Replace any defective thrust needle.

¢. Governor spindle and governor weight support
Check the outside of the governor spindle and the
inside of the governor weight support for seizure,
discoloration or damage. Replace any defective
governor spindle or governcr weight support.

3-24
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Timing belt pulley

@Oil seal

Bolt (M6 x 25 %)

Packing

S a Bearing
@ | Sn Stop ring C [hole 42}
=

Governor weight

support

Split pin (2.0 x 10 Governor weight

Governor spindle

(Governaor)
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Chapter 3 Inspection and Service Procedures for Engine Parts
11 Governor SM/D27A & D36A

2. Adjusting procedures when reassembling
(1) Adjusting unit injector injection volume on each cylinder

1) Press and fix the contrel rod against the end surface
of the cover (start SP) with a fixing jig.

Cover (start SP)

22.5°

Adjuster
Control rod I
Increase

_E

-—L—-i

Contro}
lever

F.Q. injection

ro h

. b

&7

& (77 d

‘ Decrease

‘ "_'_?(\
Unit 1
injector -

1

L N Tz ;
Fixing jig .
: é /Siop ring

Washer(4)

/
Hexagon hole bolt (M4)
sitioning pin

RS,
/

Fixing )ig

2) Turn each of the unit injector control levers to the
fuel increasing side. Fix the adjuster to the control rod
with a hexagon hole bolt and a washer, while press-
ing the lever against the side of the tappet.

NOTE: Check the control lever for any pilay by moving the
lever. Readjust the control lever, if necessary.
The clearance must be 0 for all three control levers.

Hexagon hole bolt (M4 X 18}
tightening torque 0.08~0.11kgf-m
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11, Governor

SM/D27A & D36A

3) Remove the fixing jig, and make sure that the control
rod moves smoothly.

E xplosion
/“"'\ l.surface
(:_ NS Cylinder_genter B
<P N e |
F.0. valve grm o A !
w(\— 3 "’ i
3t # !
O i
w A T e -
s “

. iCentrol rod

Adjuster

Washer
\Hexagon hole bolt (M4 X 18}

Control lever

Max. injection position

{2) Adjusting regulator spring assembly

1} The fitling load of the reguiator spring is already
adjusted at our plant. Do not remave the assembly.
When the no load speed cannot be raised to more
than 4800 rpm, add the adjusting shim 1o adjust the
speed.

2) Check the instaltation length of the idle spring. Make
sure that the stroke is 4 +0.3 mm alter setling the
idie edjuster to the dimension ¢ (= 6 mm).

3) Set the spring (A) atits free length 1o the idle spring
retainer. Make sure that the stroke of the spring (A)
is 2 0.3 mm, before reassembling if to the regu-
fator spring case.

{3) Adiusting the governor

1} Max. speead

Screw in the regulator spring case manually untif it
contacts the governor lever 1. (This position is at
the madium speed spring, not where itis fully screwed
i with & wrench.} Then, unscrew the case by 25
turns (5 mm). The max. speed 4800 — 4800 rpm
should be obtained at this position. If the max. speed
can not be obtained, screw the case in further.
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Chapter 3 Inspection and Service Procedures for Engine Parts
11. Governor

SM/D27A & D364

2} Min. speed
Protrude the idling adjuster 6.0 mm from the case
end.

« Idling fine adjustment : Make fine adjustment with
the idle adjusting boht, and
set the speed to1000 rpm.

Adjust to 4500 rpm with the
fuel regulating boelt during
cruising or by installing the
load equipment.

+ Max. load adjustment :

Governor weight

Nut

Cep nut

Idle
adjuster

Torque spring

Small spring

bmm 6nm
Unscrew by)

Medium spring
(2.5 turns.

Regulator spring case
i arge spring

olt

(4) Adjusting governor [ink

1) Adjusting regulator cable
Turn the steering handle grip in the increasing direction,
and fix the grip at where it contacts the stopper.
Adjust the regulator cable so that the alignment marks
match up. (About 25° trom the vertical line level.)

2) Adjusting regulator rod length

a) Turn the steering handle grip in the increasing
direction, and fix the grip at where it contacts the
stopper.

b) Screw in the rod spring stop nut until the regulator
lever reaches the max. position (where the nut con-
tacts the limit bolt).

¢) Further screw in the stop nut by 2 turns (about
2 mm}, and fix the nut.

3) Adjusting reverse rod length
Turn the steering handle grip to the max. speed
position. Agdjust the clearance between the reverse
lever stopper and the bracket (shift) to approximately
2 mm at the max. speed position.

Printed in Japan
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Rod (reverse) mm

Lever (reverse)
5

¥ 1 Work angle about 50°
#% 2 ¢ Set angle about 25°

A
Bracket (shift)
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11, Governor

SM/D27A & D36A

{5) Adjusting engine speed
Adjust the idling and the max. speed to the specitied
load applied to the propeller shaft of the outboard
engine.

1) Adjusting the idling speed (1000 rpm when the engine
is warm)
Shift the clutch 1o the neutral position. Adjust the idling
speed with the idle adjusting bolt so that the engine
speed is in the range of 1000 ~1050 rpm, and lock
the belt with nut.

Width 0
0.8~1.0kgf-m

Nut (MB}
tightening torque

2) Adjusting max. speed (4600 rpm)

+ Shift the clutch to the forward position. Adjust the
max. speed with the fuel limit bolt so that the engine
speed is in the range of 4400 ~ 4600 rpm, and lock
the bolt with a nut.

Nut (M6} Width (0

tightening torque 0.8~1.0kgf-m

= Fasten the nut to the fuel limit bolt cap nut with a
fixing wire {@0.6 mmy), and seal it.

Downloaded from www.Manualslib.com manuals search engine
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(Engine output)
Idling position

I
Idling speed adjust-
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Fuel limit bolt (M&
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11. Governor

SM/D27A & D36A

Procedures for installing timing belt

(6)
1) Removing the timing belt

a) Install the fixture to the flywheel, and loosen the
fiywheel fixing bolts.

b) Remove the flywheel with a flywheel removing tool.

c) Remove the generator, loosen the belt tensioner of
the feed pump, and remove the timing belt.

NQTE: To remove the timing belt, align the marks as shown
in the illusiration.

2) Installing the timing belt

a) Align the crank gear alignment mark with the cam
pulley alignment mark, and set the belt.

b) Tighten the feed pump tensioner.

Belt tension

* New belt  : Adjust the tension to 15kg with a belt

tension gauge.

* Reused belt : Measure the tension with a belt tension
gauge before removing the belt, and
adjust the tension to the measurement
after instaliing the belt. Or mark on
the tensicner and the cylinder be-
fore removing the belt, and adjust the
tension by aligning the marks after
installing the belt.

(Do not clean the belt with grease or oil.)

¢) Install the generator.
{Apply screw lock to the installation bolts.)

d) Install the flywheel.

Box wrench 38mm 28kgf-m
Model Belt code Size
D36A 12038001430 (Bell‘vlf*dztf] 2%)
D27A 120270-01430 (Be|10v1vmti 9)

Alignment ’/_r‘"./
mark ~={§
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Crankshaft

Flywheet marking
(3T)
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Chapter 4 Reassembling and Servicing of Drive Unit

1. Swivel/Steering Bracket

SM/D27A & D36A

1. Swivel/Steering Bracket

The swivel bracket is connected to the clamp bracke! with
the tilt tube, and supports the steering bracket with the pivot
shaft. The pivot shaft bearing is sealed and is equipped
with the brake. The steering bracket is separats from the
handle bracket or the lower mount bracket, and is con-

nected by a spline angd a stop ring.

1. Cautions when reassembling and servicing

{1} The steering bracket is separate from the pivot shaft.

(2) Swivel bracket

a. Install the friction plate, bush (45 X 30}, O-ting and
washer in that order 10 the upper part of the pivol
shaft hole of the swivel bracket.

b. Install the pivot shaft to the pivot shaft hole of the

swivel bracket.

¢. install the bush (30 X 44}, seal {VC30405) and washer
in that order to the lower part of the pivot shaft hole

of the swivel bracket.

outside dia.

Te—— Standard
Clearance between
bush inside dia. and 0~1.1mm

d. Install the lower mount bracket and a washer stop

ring.
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Chapter 4 Reassembling and Servicing of Drive Unit
1. Swivel/Steering Bracket

SM/D27A & D36A
e. Tilt lock lever
The reassembling procedures and the parts are not

the same for manual tilting and the hydrautic tilting.
(Refer to p. 4-18.)

Cautions when reassembiing each parts are described
here.

1) Fit in the left and right tilt lock levers.

Standard

{Knock in the sieeve bearing)
Clearance between tilt lock

lever shaft outside dia. 0. 06~0. 174nm
and bearing inside dia.

Set washers, return spring, collars, tilt spring hooks,
and tilt stop levers to the both ends of the tilt lock
levers (L and R). Maitch up the hole of the 1ilt lock
levers (L and R) and the collars, and fix them with
spiit pins (3.2 X 2.5). Before fixing, hang the return
springs on the tilt spring hooks.

2) Fasten the tilt lever boll to the return spring and

the tilt spring hook, and set the assembly to the tilt
lock levers.

{Install the titt lock levers)

NOTE: 1. Supply grease to the pivot shaft, tilt lock lever
shaft and the lilt lever bearing parts.

Recommended grease :

COSMO GREASE DYNAMAX EP No.2
or equivalent

2. Install the bush (30 X 38} to the swivel bracket

in advance.
Standard
Clearance between bush i
outside dia. and bracket 0~-0.25nm (Fasten the return spring}
hole inside dia.

a3 Printed in Japan
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Chapter 4 Reassembling and Servicing of Drive Unit
1. Swivel/Steering Bracket SMID274 & D36A

f. Install the assembly to the half tilt arm(A) .
install the half 5t spring {and the stopper) 10 the
hook. {Option}

g. Install the tilt stop rod to the tilt stop lever.
install the shock absorber 10 the swivel bracket. Install
the spring and the it stop rad o the absorber lever.

h. Install the steering brake cover, brake spring and
collar 1o the swivel bracket in that order, and tempo-
rarily tightenn them with brake bolis. (The steering
load must be adjusted after installing.}

Handle bracket

Rivot shaft

mount

Mount lower
stopper

Damper lowsr

Damper lower mount

Mount rubber

Printext in Japan
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Chapter 4 Reassembling and Servicing of Drive Unit
2. Clamp Bracket SM/D274 & D36A

2. Clamp Bracket

The left and right clamp brackets, which are made of alu-
minum, make a pair. They are boled to the transom.

1. Cautions when reassembling and servicing
(1) Clamp bracket

a. Install the clamp bracket assembly to the swivel
bracket, and setf the left and right assemblies with
the tilt wube and support boll. Install the assembly
gither to the shock absorber or 1o the support boit
of the hydraulic cylinder.

Tiit tube nut
tightening forque &.Okgf-m

b. install the thrust rod.

¢. Check the tilt-up load [liting start position at molding),
and the tilt-up angle (angle to the transom plate}). {Tilt tube hote)
Also check the halt-tiit function.

Standard
Tilt-up load < 25kg
Tilt-up angle 76°

NOTE: Apply grease to the bearing parts of the tilt tube and
the shock absorber. {instaii to the swivel brackat)

Recommended grease:
COSMO GREASE DYNAMAX EP No.Z2
or equivalent

(Set teft and right clamp bracket)

with tilt tube

{Support bolt bush]
Printed in Japan

a4 AOASCS5-JCO3

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Chapter 4 Reassembling and Servicing of Drive Unit
3. Upper Case SM/D27A & D36A

3. Upper Case

The upper case, which is made of aluminum die casting, )
consists of the upper and the lower part. The upper case
includes cooling water passage in a caste holes, exhaust
whe mounting part (in a recessed part) and the drive shaft.

1. Cautions when reassambling and servicing

(1) Install the screw plug, nozzle (cooling water) and the
seal rubber plug (M8 X 8) to the upper case.

{2} Install the mount rubber assembly to the upper case
with a bracket.

Bolt{M&8> 80} Widthild
tightening torgue 1.9~2. 1kgf-m

{Engins mount)
{3 Install the upper case made in {1} above and lhe
mount rubber assembly 1o the steering bracket. Do
not forget to fit a bend washer.

T
U-nut (M10) Width(ld
fightening torgue 3.7~3.9kgf-m

{4} Install the exhaust pipe to the upper case.

Bolt (M8x20) Width {10
tightening torque 0.7~0.8kgf-m

(5) Install the LO tube.

(6) Install the il dipstick and the level tube,

{7) Insert the water seal rubber into the seal rubber
case, and install the seal rubber case and anti-corrosive
zine.

{8) Check the vibration-praof mount rubber
If the vibration-proaf mount rubber is hardened or
cracked, replace it.

{8) Check the rubber boot
if there are any cracks on the rubber boot, replace
it.

{Install the vibration-proof mount rubber)

Printed in Japan
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Chapter 4 Reassembling and Servicing of Drive Unit
4. Bottom Cowling and Fitting FParts SMID27A & D3I6A

4. Bottom Cowling and Fitting Parts

The fuel pipe, battery cable, steering cable outlet, key-switch
and stop laver are installed with seal rubbers 1o the front of
the fioating connection of the upper case.

1. Cautions when reassembling and servicing

{1} Fuel pipe and battery cable
Install fuel pipes and battery cables as specified, seal
them with a waterproof grommet, and secure them
with clamps.

{2} Stop lever load
Check the stop lever load after connecting the cable.

Stop lever load — _
{standard) 5~ 7kgf-m

{3

—

Apply grease to the stop tever bearing parts, spring
and the cable connaclion.

Recommended COSMO GREASE DYNAMAX

grease EP No.2or the equivalent

{4) Connecting the bottom cowling and the upper case
Install the botlom cowling to the upper case shift
brackel.
Bolt (MBX40) Width a0
tightening torque 0.7~0.8kgf.m

(5) !nstall the shift bracket 1o the upper case.
Tightening torque Width 0
ME X 25 0.7~0.9kgf-m

(6} Check the seal rubber.
Air-tightness will be lost if there are any cracks or |
inelasticity with the rubber. In such cases, replace T
the seal rubber.

{Fuel connecting part)}

Frinted in Japan
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Chapter 4 Reassembling and Servicing of Drive Unit
4. Bottom Cowling and Fitting Parts

SM/D27A & D36A

(7) Check the cable.
Replace the cable if the connector is worn or damaged,
the insulation is damaged or the function is faulty

due to rusting.

”
il i

{Harness)

(8) Shift device
The shift lever shaft, the reverse limit shaft and the
safely switch are installed on the bracket (shift). The
input power is transmitted through the shift rod
connection to the drive shaft.

1) Function

When the shift handle is shifted to forward, the
shift rod and the shift cam rod are moved up and
down through the detent shift, and the shift cam
Forward | pyshes the dog clutch forward. The input power
is thus transmitted to the propeller shaft via the
pinion.

When the shift handle is shifted to reverse, the
Reverse|dog clutch engages with the reverse gear to
fransmit reverse rotation to the propeller shatft.

Neutral in neutral, both the reverse and the forward gears
eulral |tumn idly, and the propeller shaft does not turn.

2) Cautions when reassembling and servicing

a. Operation force of shift handle
{The following should be done after installing the
lower case assembly.)
After installing the shift device, check the operation
force of the shift handie.

Standard

Shift handle operation £ =bbmmposition
force 2~Tkgf-m

b. Apply grease to the bearing parts of the shift lever
shaft and the bracket {stopper).

Recommended| COSMO GREASE DYNAMAX EP
grease No2 or the equivalent

Printed in Japan 7
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Chapter 4 Reassembling and Servicing of Drive Unit
4. Bottom Cowling and Fitting Parts SMID27A & D36A

c. Apply grease to the bearing parts of the reverse
limit shaft and the bracket (shift).

d. Shift cam rod

« Install the guide, O-ring (1AP21), washer (6.5), O- e
ring (6) and washer (6) to the shift cam rod, and
fix the shift cam with a pin. @_Cmnemr 8

« Install the shift cam rod assembly to the lower case,
and tighten the shift rod guide to the lower case.

: Boot
Shift rod
Bolt (M6 X 20) Width(0 B ,
tightening torque 0.7~0.9kgf-m L @_G”'de
( Y—0-ring

e. Adjusting shift rod @—Plate

Push down the shift cam red 1o the lowermost position,

and connect the shift rod while shifting the detent of Shift rod—

the shift rod end to the reverse position. ‘
1. Adjusting shift rod boot B "

Check the length of the shift rod boot when it is n P

shifted to the reverse position.
Shift cam

Standard (Shift rod)

Shift rod boot length 39.4~43 5mm

NOTE: 1. Use new Q-ring (6) (1AP21) and boot.
2. Apply THREE BOND #1215 to bolts and nuts.

g. Safety switch
Install the safety switch to the shift bracket.

Bolt (M6 X 16) Width (0
tightening torque 0.7~0.9kgf-m

Printed in Japan
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Chapter 4 Reassembling and Servicing of Drive Unit
5. Lower Gear Case SMID27A & D36A

5. Lower Gear Case

* The lower gear case is an integrated lube-cil-sealed-type
gear case. A self-adjusting type anti-corrosive zing is on
the trim tab.

= A resin strainer is attached to the cooling water inlet on
the botlom of the cavitation plate.

* The shift rod is sealed with a boet and an O-ring. The
oil guide is provided on the lower periphery of the drive
shaft.

{Upper part of lower gear case)
1. Reassembling and servicing
(1} Forward gear

a. Install the bearing ouler race and the shim 10 the
tower gear case.

9. Install the forward gear and the bearing {30207},

\ Standard

Clearance between gear outside
dia. and bearing inside dia. (0.002~0.030mm
{tightening margin)

c. install the forward gear and bearing assembiy to the

lower gear case.
{Lower part of lower gear casa)

— Standard

Clearance betwsen lower
gear case hole and bearing |-0.021~0,022mm
putside dia.

{2) Drive shaft and pinion
a. Install the needle (BH-1616) to the lower gear case.

Standard

Clearance between needig
inside dia. and drive shaft |0.001~0.064mm
dia.

{Press in the punched side of the bearing.)

b. Install the thrust bearing (AZ254211) to the dtive shaft.

Standard

Ciearance between shaft outside
dia. and bearing inside dia. 0.002~0.023mm
(tightening margin}

{Fix only one side of the race plate.)

C. Insert the oil guide through the upper part of the
lower gear case. (For insertion, align the fop end
notch of the oil guide with the hole groove of the
iowsr gear case.}

(Lower gear case assembly)
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Chapter 4 Reassembling and Servicing of Drive Unit
5. Lower Gear Case

SM/D27A & D36A

d. Insert the drive shaft through the upper part of the
lower gear case.

e. Install the pinion to the spline which is at the lower
end of the drive shaft.

Stop nut (M12 thin) Widtrltw)
tightening torque 95038 kef-m

f. Install the shift cam rod.
Refer to P. 4-8.

(3) Oil seal case

a. Install the needle (HK2520) to the lower part of the
cil seal case.

Standard

Clearance between needle
inside dia. and drive shaft |0.003~0.065mm
dia.

b. Install the oil seal (SC25378), spacer and oil seal
(5C25378) to the upper part of the oil seal case in
that order.

NOTE: 1. Fill grease between the oil seals.
Recommended grease : OIL CENTER RESEARCH

LOR#101

Fiffing quantity ;20 to 30% of the space
volume

2. Be careful not to install the oil seal in the wrong

position.

¢. Install the shim set and the thrust bearing (AZ254211)
to the lower part of the oil seal case.

(For adjusting, refer to p. 9-1.)

Standard

Clearance between bearing
outside dia. and cil seal case | 0~0.041mm
inside dia.

{Fix only one side of the race plate.)

d. Install the oil seal case lower assembly to the lower
gear case via the upper end of the drive shaft.

NOTE: 1. Use new O-ring (1AG45).
2. Apply THREE BOND #1215 to the joining sur-
faces of the oil case and the lower gear case.

e. Check the clearance of the drive shaft direction.
Measure the clearance with the special jig, regard-

ing the lower surface of the pinion gear as zero
level. Adjust the clearance with the shim set.

4-10
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Chapter 4 Reqssembling and Servicing of Drive Unit
5. Lower Gear Case SMID274 & D36A

{4) Beating housing

a. install the oil seal (SC20307), spacer, and oil seal
{SC20307) in that order 10 the rear parti of the bearing
housing.

NOTE: 1.Fill grease botwaen the oil seals.
Recommended grease : QIL CENTER RESEARCH
LOR#101
Filling quantity ;20 to 30% of the space
volume
2. Be careful not to install the oil seal in the wrong
position,

b. Push the needle (20NQ33150) into the front part of {Bearing housing and oif seal case)
the bearing housing, and install a stop ring.

T 3 Standard

Clearance between needle
cutside dia. and housing 8.811~0.047mm
ingide dia. {tightening margin)

NQTE: The shaft conter inclination with the needle instafted
must be below S0u/100mm.

{5} Reverse gear and bearing
a. Insiall the bearing (6008) to the reverse gear. {Bearing housing}

Standard

Clearance between gear outside
dia. end bearing inside dia.:0.002~0.030mm
{tightening margin} {

{6} Propeller shalt and clutch

Dog clutch
a. Ingert the shaft spring into the front end hole of the
propefler shaft, and fit the dog clutch into the spline.
b. Align the dog clutch cross pin hole with the propel- ‘ﬂ\cross oin
ler shaft groove hole, and insert a cross pin.
. Fit a crogs pin ring to the periphery of the dog clutch /O
Cross pin ring

cross pin hole.
d. Install the shift plunger o the front end hole in the
propeller shaft, {Propeller shaft)

Shalt spring Shift pivg

{7} Propelier shaft assembly and bearing housing as-
sembly

a. Install the propeller shaft assembly to the bearing
housing assembly.

b. Instak the propeller shaft and the bearing housing
assembly 1o the lower gear case.

Bolt (M10 X 35} Width {8
tightening torque 3 g+0!

kegf-m

NOTE: 1. Apply THREE BOND #1215 1o the threads of the
boit (M10 X 35}.

2, Use new O-ting (TAGTS). (:ﬁgtgéla‘r?r?gg;%%es'ii:;; shaft m}
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Chapter 4 Reassembling and Servicing of Drive Unit
5. Lower Gear Case SMID274 & D36A

¢. Check the backiash between the forward gear and
the pinion.
{Measure the backlash while pushing the drive shaft
pinion upward, and adjust the backiash using the
shim on the forward gear side.)
Push the propeller shaft in the direction of the for-
ward thrust using a jig, and measure the backlash.
Do the same procedures for the reverse gear.

T Standard

Backiash between forward
gear and pinion 0.1~0.28mm

Backlash between reverse
gear and pinion 0. 1~0.4rmm {Maeswing iig for backissh beswaaa)
forward gear and pinion

Refer to p. 31 {forward gear) and p. 9-2 {reverse
gear).
Spline sleeve A {196640~92950)
NOTE. Adjust the backiash keeping the adjusting shim
away from oil and other contamination.

d. Check the gear contact pattern for pinion and forward
gear,
Apply red lead to the contact surface of the forward
gear, and install the propeller shaft and other related
parts fo the gear case.
When ingtalling the propeller shaft, fix it manually so
that it does not . Turn the drive shalt slowly
about 5 times with a special tool A, remove the
forward gear from the propeller shaft, and check
that the gear comact is proper.

Gear contact pattern

The forward gear contacts partially during rotation
as shown in the illustration. From the contact pat-
tern, you can jucige whether or not the gear contact
positions are proper.

Tooth width insida of

tooth

Toath end

Gear contagt
pattern

Cutside of Joe

tooth

Tooth base

412 Prinfed in Japan
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Chapter 4 Reassembling and Servicing of Drive Unit
5. Lower Gear Case SMID274 & D36A

The ideal gear contact pattern is shown below. This
paltern is obtained by adjusting shim.

Length of gear gontact pattern
= approx. 1/3 of the tooth width

Approx. 1mm

Contact pattern
on toa end

The illustration on the right shows the coniact pat- Contact part at we center
tern on the toge end. In this case, reduce the shim
thickness at the forward gear, and increase the shim
thickness at the pinion gear.

NOTE: Gear contact al the toe end causes damage o the
forward gear and the tooth base of the pinien gear.
The gear conlact pattern mus!t be avoided.

1f the gear contact pattern is at the tooth base as
shown inthe illustration on the right, increase the
shim thickness at the forward gear and reduce the
shim thickness at the pinion gear slightly to obtain
the ideal gear contact pattern.

y {Gear contact st tooth bas
NOTE: Improper gear contact position causes damage to ®

pinion gear tooth. Be sure to adjust the gear con-
fact in such cases.

e. Check the reverse gear contact pattern,
Do the same procedures as for checking forward
gear contact pattern, except that you must pull the
propeller shaft as shown on the right diagram.

Printed in Japan
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Chapter 4 Reassembling and Servicing of Drive Unit
5. Lower Gear Case SM/D27A & D36A

f. Chack the clearance of the propeller shaft.
(Refer to P. 9-2 for adjusting procedure.)

Standard

Propeller shaft direction
clearance 0.3~0.5mm

Propeller shaft
I[Ilé:, )
b e

Clearance

Bolt (M8 x 30 Front spacer

(Measuring propeller shaft clearance)

Rear spacer

8
(8) Propeller pacer
Lock nut
a. Install the front spacer, propeller and rear spacer in
that order.
b. Tighten the propeller nuts.
196630 19663009870

186630-09861
19663006880

+0.5 B
Propeller nut M16 Nut A 3.5 kegf-m )
tightening t
ightening torque Nut B 4_010.5 kef-m
D27A
NOTE: Apply grease to the cutside circumference of the 196640
propelier shaft, the inside circumference of the pro- -08920 196640
pelier and the threads of the propeller nut. ~00950  aseaq
Recommended grease : ~08870(A) 10664009861
COSMO GREASE DYNAMAX EP No.2 196640
] —09880(B)
D36A
4-14 Printed in Japan
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Chapter 4 Reassembling and Servicing of Drive Unit
6. Cooling Water Pump and Cooling Water Piping

SM/D27A & D36A

6. Cooling Water Pump and Cooling Water Piping

1. Cuoling water pump

a. Install the gasket and the outer plate in alighment
with the positioning paratlel pin (6 X 11) on the oil

seal case.

b. install the semi-circular key and the impelier. ({Be
careful of tha orientation of the impeller blades when

installing the impaslier.}
¢. Install the insert.

d. Align the housing with the positioning parallet pin
{& X 11}, and install ¥ on the oil seal case.

Bolt {M6 X 40}
tightening torgque

Width {8
0.7~0.8kgf-m

e. Aftach the anti-corrosive zinc and the installation
plate, and tighten the bolis.

2. Gooling water piping

a. [nstall tha rubber and the {ube to the cooling water
pumyp housing, and fasten the quide (B).

tightening torqus

Tapping screw {M5 X 12)

Storque screwdriver

b. insernt the upper end of the cooling water tube info
the upper hole of the upper case.

3. Cautions when reassembling and servicing

a. Check the clearance in the impeller shali direction.

Standard

Clearance in impeller
shaft direction

0~0.5mm

b. Be careful of the position of the impeller blades

when installing.

c. Apply grease to the impeller.

Recommended, COSMO GREASE DYNAMAX EP
greasse NoZ or the equivalent

Printed in Japan
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Chapter 4 Reassembling and Servicing of Drive Unit
7. Steering Handle

SM/D27A & D36A

7. Steering Handle

The steering handle is made of aluminum. The engine speed
can be controlled by turning the grip. The handle is foldable
and is connected to the regulator handle on the engine via
the regulator cable with a brake.

1. Cautions when reassembling and servicing

(1) Grip load
Apply grease to the inner bearing part of the grip.
Adjust the lead with the brake bolt (M6 X 20}).

(2) Steering turning angle
Check the steering turning angle.

Steering turning ang'e
(identical for left and
right; standard)

38" ~47°

(3) Steering handle lifting load

Apply sealing agent #1218

Bolt (M6 X 20)

Spring
Shaft

Steering handle

Brake Rubber

Balt (M8 x 20}

Regulator cable

Washer

Check the steering handle litting load.

Handle iifting load

(standard) 0.25~-0.45kgf

(4) Apply grease to the inner bearing paris
of the grip and the steering.

COSMO GREASE
DYNAMAX EP No2
or the equivalent

Recommended
grease

Downloaded from www.Manualslib.com manuals search engine
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Chapter 4 Reassembling and Servicing of Drive Unit

8. Hydraulic Cylinder SMID27A & D36A

8. Hydraulic Cylinder

. Insert 2 bushes {18/24 X 20} inlo the swivel bracket.

. Insert 1 bush {(18/24 X 40) into the hydraulic cylinder.

. Install and secure the hydraulic cylinder to the swivel
bracket with the pin.

4. Install the washer and stop ring C.

5. Apply sealing agent o the taper screw plug and install

it.

G 13 e

{Hydraulic cylinder)

Printed in Japan {Install the stop ring C)
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Chapter 4 Reassembling snd Servicing of Drive Unif
9. Electric-hydraulic Tilting

SM/D27A & D36A

9. Electric-hydraulic Tilting

(1) Electric-hydraulic power unit

Specifications

Power unit type PU-3
Mot 12V 400W

etar (nominal output)
Hydraulic pump 0.35¢cc/rev
(gear type) (theoretical delivery volume)
Power tilt oil ATF-A

(COSMO)

Qil capacity Approximately 0.24¢
Tilt-up time 7 sec.(temp. 20°C)

Hydraulic circuit diagram

DOWN up

port__ port
Overload reliet
Manual valve e 13.73MPa
{140k gt /caf}
W
DOWN retiet [ —— | r
$.8MPa ' UP relief
{4Ckgt/cni) 9.81MPa
— Ly (100kgtfei}

NOTE: Fill hydraulic oil up to the filling port with the unit
tilted up to the maximum.

i

(!nstall the seal tape and)
the flare adaptor

(Piping) );'

{Install the flare tube)
4-18 Printed in Japan
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Chapter 4 Reassembling snd Servicing of Drive Unit
8. Electric-hyvdrauiic Tilting SMID274 & D364

(2) Procedures for supplying power urit oil
1) Remove the plug from the (A} part.

2) Tit up and down 4 to 5 times while supplying ol
through the plug hole using an ol filler,

3) When the oil stops entering, fifl ol up to the plug
holg at the tiit-up position, and tighten the plug. When
changing oil, remove the power unit, and pour out
the oil from the (A} part. However, changing oil is
almost unnecessary, because the oil hardly deterio-
rates.

{31 Procedures for power lilt manual operation
If the engina cannot be tilted up or down due o a l =
trouble, twrn counter clockwise (loosen) the manual :
valve on the (B) part with a © screwdriver io open \.
both the down side and the fap side of the hydraufic
circuit. Then the engine tan be tilted up or down
marnually. In this case, lock the engine in the ) -

(A) connected to
/ relay Gox

tHted posttion with the manual 1t lock fever. (The
manual tilt lock lever is used only in case of emer-
gency.)

;"T‘w-
L :’r
L™

t
~

I

{8} Manus! valve
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Chapter 4 Reassembling and Servicing of Drive Unit
10. Connecting the Upper Case with Steering Bracket

SM/D27A & D36A

10. Connecting the Upper
Bracket

The upper case and the steering bracket are bolted together
through the mount rubber. They are bolted at two points:
upper and lower. The upper point is the steering bracket
with stopper brackets (left and right brackets differ in shape),
and the lower point is the lower mount bracket with the
damper.

{Steering bracket)

Flange

upper @
mount 2

Spacer mount
rubber

(Upper case)

Mount rubber
upper side

Spgger mou@P\
rubber @

Stopper upp
front

Shaft upper
mount

Damper lower
mount

Mount rubber

Mount rubber
{Lowear stopper)

Housing lower

mount (Lower mount bracket}

4-20
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Chapter 5 Piping Diagram

1. Piping Diagram

1. Piping Diagram

SM/D27A & D36A

(1) D27A
N,
Symbol Name Fuel tank 4
Fue! oil pipe .f F.O. pipe connector
]
T Lube oil pipe L.0Q. pressure switg
Primary valve
— ..___ | Cooling water
{sea water )} pipe

————— Dritl hole

~—+— | Screw joint

—++— ' Flange joint — . Valve

I
+ . Ball joint . To camshaft
—— Spigot joint
Water temp.
RH Rubber hose thermostat
. . Exhaust temp.
AZ017T Aluminum pipe thermostat P
TTH3W Titanium pipe Fuel injection valve
L.ube oil pump
Fuel filter : cartridge type
L ube oil filter : cartridge type

Main bearing Water checking

$12xt0.8 AZVIT
Lube ¢il pressure control valve

filter Lube oil filter

ha—1

16xt0.5 TTH3GW

Cooling water pump . sea water

Sea water inlet

Sea water cutlet

Thermostat valve opening temp.

Water temp. thermostat 72°C 82°C
Exhaust temp. thermostat 65C 75°C
$8.6 $7.6 $8.5
6 $7
ln. .
—T ) -:rj
' “"F +
| 48,6
Details of A Details of B Details of C Details of D

NOTE: The pipe dimensions in the diagram above show inner diameter X thickness for rubber pipes and
outer diameter X thickness for other pipes.
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Chapter 5 Piping Diagram

. Piping Diagram
1. Piping Diag SM/D274 & D364
(2) D36A
e’y
Symbol Name Fuel tank
Fuel oil pipe 7 : [ \ F.C. pipe connector
\y
——— { ube il pipe . @/ ] & 7 X 1R M
L.0. pressurg switc Pri . o
— Cooling water o ke Hmey ens Fuel feed pump
(5ea water) pipe e

Valve

----- Drill hole ‘ ¢ 6 tIRH
~—+H— | Screw joint % / Fusl pressure conirol valve
M.

—_— Flange joint

-—'F— Bell joint —_To camshaft
e Spigot ivint
Water temp.
RH Rubber hose ¢ 13x13.5RH - thermostat
AZOTTT Aluminum pipe TEﬁnﬁl:il]Jgét;egmp.
| _ thermostat
TTHBW Titanium pipa . Fugl injection valve
Oif_cooler
— l.ube oi pump
Fuel filter : cartridge type I 8

F SR

Exhaust
gas

tube oil filter : cartridge type

Main bearing

12108 AT

L.ube oil pressure control valve

Luba ail filter
16xt0 5 TTHIBW

Cooling water pump | ses waster

Sea water inlet Sea water outlet

Thermostat valve opening temp.

Water temp. thermostat 12°C 82°C

Exhaust temp. thermostat 65°C 15°C

49 $8.6 67.6 $8.5
$7.9 &8 965! 7.5

; o~ =

By == —1 :

BE 1l *
65,5 l
Details of A Details of B Details of C Details of D

NOTE: The pipe dimensions in the diagram above show inner diameter X thickness for rubber pipes and
outer diameter X thickness for other pipes.
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Chapter 6 Electric Equipment

1. Generator

SM/D27A & D36A

1. Generator

1. Specifications

Type K055 made by KOKUSAN DENKI
YANMAR ~
code No 120380—-77221
Charging Full wave rectification,
specification | battery load
Chargi 10 + 0.5A at 14V,
aro\ne N=3600 r.p.m.
curr (at normal temperature) o
Charging Less than 1000 r.p.m.
start speed at battery voltage 13V
Ambient _ane o
temperature 0'C~+65C
Direction of Clockwise
| rotation | (viewed from flywheel side}
Weight Approximately 1.1kg

NOTE: Apply screw lock to the rotor mounting bolt (M6 X

22) before installing.

2. Regulator

Type

SU243Y made by KOKUSAN DENKI

Control system

AC half-wave short-circuit control

YANMAR
cade No.

120380-77720-1

load

Combination

Lamp load : 13.0V 40W

load

Combination

Battery : 12.0V 70AH
(full charge)

Weight

150g

(Install the regulator)
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Chapter 6 Electric Equipment
2. Starting Motor (Reduction Gear)

SM/D27A & D36A

2. Starting Motor (Reduction Gear)

1. Specifications

1) D27A

Type S$114—451A made by HITACH!
YANMAR 120370-77011

code No.

Nominal output 1.2k¥

Circuit voltage 12v

Rating J0sec

Direction of Counterclockwise

rotation (viewed from pinion side)

Circuit system

Body grounding

Clutch system

Roller clutch

Number of Tooth end
teeth 9 diameter $29.6
- | Pressure 20° Pitch circle 22.86
o |angle diameter )
c N
= | §hift Tooth bottom)
o guantity 1.27 diameter $20.7
| Double-sheathed ~0.12
Hardness HRC58~63 woth thickness | 12.49
Pinion shift . .
systemn Torsion spring system
Weight 4.3
@
C;) @g,? @ |g Bat —-—--N70Z-15C % charge
sl o3 |2 attery (_ NEOZ—15'C ¥ charge
3 o (=% (=]
o - %) o> ; 1.
(W) |tkgt-m ¥ rpmift V) 7 ~3 S
12| 2.4 (6000 | 12 SR[ F; < 7
""-Jl g : /I
1.0] 2.0 5000 10 RN E K
JaE R
0.8] 1.6 |4000] 8 \ ,‘ N ~/ C
A \\‘\
06] 1.2|3000]| s '8 = -
JINE (@ :
0.4| 0.8]2000] 4 TG : 1
- 1
0.2} 0.4 |1000] 2 - E’E\ - :
ol of ol o i/ ! NP -l
0 100 200 300 400 500 600

Current {A)

(Standard output characteristic curve)
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2) D36A

Type $114-477 made by HITACHI
YANMAR 120380—77010

code No.

Nominal output 1.4kW

Circuit voltage 12V

Rating I0sec

Direction of Counterclockwise

rotation (viewed from pinion side)

Circuit system

Body grounding

Clutch system

Roller clutch

[ Number of Tooth end'
teeth 9 diameter $20.6
Pressure o Pitch circle
_5 angle 20 diameter $22.86
- .
= | Shift Tooth bottom
® | quantity 127 diameter | ¢207
Double-sheathed —0.1
Hardness |HRC58~63 . o | 12.4 0.12
Pinion shift . .
system Torsion spring system
Weight 4.6
& @
C:) 2 @ g Electric discharging characteristic of
alo| 8B | = battery 12-D(J1005004)
15| 8|3
o = L) > //
(W) [kgt-mitrpm | (V)
2.4 | 3.0 | 6000] 12
2.0 | 2.5 | 5000] 10 A \\@ wi
A
16| 2.0 jao00| 8 BT N
/ e
12|15 |aooe] 6 y -
0.8{1.0]2000 4 / ? \\
04 |05 |1000] 2 4| TNG 1
94 ~ 1\
ol ol ol o [~
0 100 200 300 400 500 600 700 8OC
Current (A)

(Standard output characteristic curve)

Printed in Japan
AQAS055-JC03


http://www.manualslib.com/

Chapter 6 Electric Fquipment

2. Starting Motor (Reduction Gear) 'S‘Mf‘DZ?A & D36A
2. Structure and functions Tarsion sorin
Magnetic switch pring
{1} Starter

The raduction gear is placad between the armature
and the pinion, and the motor torque is increased =
and transmitted to the pinian. g (= Clutch Grease

{2} Reduction gear

) D
The smali gear installed on the armature shaft tip ust cover .

Armaturg

i G
a‘lways engages with the Iarge gear on the clutc_h Packing Yoke Pfrf::
circumference, and the rotation of the armature is Rear
transmitted through the reduction geat and the clutch cover

to the pinion.

{3) Pinion shift system
The pinion shift system is a forsion spring system.

The system consists of an guter ciuteh, a rofier and {
n inner clutch. The clutch is fixed with a ball bear- Facking
_a inner clute T u , Ix ; i Through boit Upset bolt Grease
ing, and the pinion sha!t is pushad into the inside
of the inner clutch through the helical spline, causing {Structural diagram)

the pinion to engage with the ring gear.
{4} Roller clutch

Starting switch

The roller clutch consists of a roller, an innsr clulch
and an outer cluteh. The rofler is always pushed by ilnsiamaﬂeous current 57A (at 12V}
the spting, and refained in the direction of the shorter \Ho!d‘»ng current 20A (at 12V)

dimension of the outer cluich . When the roller turns
in the direciion of the longer dimension of the outer

Magnetic switch

clutch, the outer clutch rotates idly. When the roller 1
turns in the narrow direction of the taper, the H
cluich inner and outer combine and transmit the - —-l
rotation. i L. .

A Wt s

Battery | Starting motor

{Starting motor wiring diagram)

Printed in Japan

ADAS055.JC03 63

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Chapter 6 Electric Equipment
3. Warning Device

SM/D27A & D36A

3. Warning Device

1. Details of warning device

(1) The alarm buzzer turns ON from abnormality such
as insufficient hydraulic pressure, overheat or poor
battery charge.

(2) The alarm lamp turns on from insufficient hydraulic
pressure only. If the alarm lamp is OFF and the
alarm buzzer is ON, the cause is overheat or poor
battery charge.

(Standard specifications)

Alarm buzzer Alarm lamp
insufficient
hydraulic pressure O &
Over heat O —
Battery charge O -
Arbitrary .
Installing place g =3m fgagoi?ggq Ff!m'ic:‘n
from bottom cowling © ¢

{Option)
For Type B (p. 6-8) and Type C (p. 6-9)

Alarm buzzer

Alarm lamp

Insufficient

hydraulic pressure O O
Qverheat ] O
Battery charge O O

Installing place

Indicator panel

6-4
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Chapter 6 Electric Equipment
3. Warning Device SM/D27A & D3I6A

2. Functioring of warning device

{1) Turning key switch ON causes the alarm buzzer and
the alarm lamp to turn ON for approximately 2 sec.

(2) ¥ you leave the key swilch without starting the engine
for approximately 180 sec., the buzzer and the lamp
turn ON again. When you start the engine after that,
the buzzer and the lamp turn OFF.

Functioning chart

ST

ON
Key SW. gepl
. RUN ;
Engine start STOP I ]
Reg. L EIO J_]

-

Hydraulic pressure OPEN . —
SW. cLose ——- 1 S

Cylinder head temp. !

-
—L
L
o
—
I

Buzzer
(Overheat lamp) ' m
(Regulator lamp) J—"
Qil tamp r‘l
(2 sec.)
T
{180 sec.)
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SM/D27A & D36A
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Chapter 6 Electric Equipment

SMI/D27A & D36A
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CHAPTER 7

SERVICE STANDARD
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2. Service Standard Table (Drive Unit) .................

Printed in Japan
ADAS055-JCO3

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Chapter 7 Service Standard
1. Service Standard Table (Engine)

1. Service Standard Table (Engine)

SM/D27A & D36A

{1} DZ7A {nit : mm)
Standard dimensions |Standerd clear- |y 4 iowable
item - ance during ’ Wear limit | Remarks
N EreBne | TEaser™ | assembling | cserance
+0.030
5 L $ 70 +0.020 Reboring, if
< it exceeds
W | Cylinder tiner inside diameter | M 70 :ggfg e . 70.10 the limit
£ +0,010 {Over size
£ S $70 o of 0.25)
>
e Cylinder ingide diameter roundness e — T E— —
+0.015
L} ¢69.940 14005
Pigton cutside diameter M | 465.040 +0.008 e — 68,88
-0.005
&
< S | $62.940 | 015
fd
£ L
g Clearance between piston
= | outside dia. and cylinder M e —_ e 0.13 —
g liner inside dia.
a 5
Fiston pin boss hale diameter +g'008 e
$20 5 0-0.017 5.1
Piston pin outside diametar —5.000 19.96
= No! piston ring width :ggi‘)g
a-g o '5.5 ﬁ“:—é‘—oégm‘“ 9.{55’3““(}‘&80 &12 s
:§ Nt piston ring groove width +0.080
£ § B | 42 piston ring width :ggég
= gg 1.5 —W:G;Oéﬁ—m 0.036~0.060 §.12 e
% 8"; .2 piston ring groove width +0.020
oo —
£ 1 331 5} ring width _gg;g
c | 8¢ 3.5 To.075 ) 0-020~0.0%0 0.12 e
g i4x il i -
i,, Oil ring groove width +0.010
g Hal and No2 piston ring 0.20~0.35
- — — 1.2 —
lﬁ Oil ring 0.15~0.35
Crank pin outside digmeter ‘__g 015 35.80
~g $ 36 - +0'042 0.020~0.057 0.18
; Crank pin metal inside diameter +0:020 36.08
'% Piston pin outside dismeter 8 009 19.80
e #20 oo ] 00260007 0.1
é Piston pin metal ingide diameter H}:G?ﬁ 2010
5 -
orailelish borween largeend hale | — 0.05/100m | 0.07/100an —
Crank journal oulside diameter _g 215 33.80
» $40 ””'ﬁm‘““ 0.010~0.053 415
@ | Crank main bearing inside diameter . 40,08
B +0.010
w
= | Crenkshaft side gap —_— — 0.16~.0.45 0.8 R —
&
S | Deflection (crank arm opening angle) — —— —— S —
Center deviation — <{.03 e .05 e
?3 intake valve sinking 6.25 +0.1 R— 0.8 e
; Exhaust valve sinking w050 +0.1 — ~0.25 —
E tntake/exhaust valve, Inteke i{ Tightening margin} 3.5 0.068~0.08
& | seatvalve Exhaust|( Tightening margin) 26,5/ 0.050~0,083

Printed in Japan
ADAS055-JC03

Downloaded from www.Manualslib.com manuals search engine

7%



http://www.manualslib.com/

Chapter 7 Service Standard

1, Service Standard Table (Engine) SM/D27A & D36A

{Unit: mm)

Standard dimensions | Standard clear- | oy aiowable
ltern - - ance during y Wear limit | Rermarks
S rEAh [RTGEDT | epssembing | learence
Stem diameter :8332 6.92
7 : 0.035~0.065 0.12
g | Intakevalve Valve guide ¢ 70.02 7 08
g inside diameter +0.005 :
g Stem diameter o 6.92
2 | Exhaust valve _ b7 : 0.035--0.065 0.12
< Valve guide +0.02 7.08
3 inside diameter +0.005 :
Y3
& Intake
£ | Valve head thickness E— — —— 0.20 0.3
E xhaust
Camshaft outside diameter :gg?g 40.90
$41 +0'025 0.05~0.100 0.15
+ | Camshaft bearing inside diameter 0- 41.07
©
=
g Intake 34.965 +0.03 34.87
o]
© | cam height Exheust | 34.965 | =0.03 — — 34.87
Fuel 33.436 +=0.03 33.34
Compressive force z2.37 -
{at 1 mm compression}| 1.87kgf
Intake/exhaust o J—
8 valve spring Free length 37.4 36
-
3 Inclination 1.6 2.0
]
= | Intake/exhaust valve arm shaft —0.016 15.90
> | outside diameter —0.034 .
16 .016~-0.052 0.13
2 | Intake/exhaust valve arm inside ¢ Toomg ) 0160 05
S |4 a 16.03
3 lameter
= | Fuel valve arm shaft outside —-0.016 15.90
h _0 034 .
diameter #16 +g g?e 0.016~0.052 | 0.15
Fuel valve arm inside diameter 0' 16.03
i ]
7.2 Printed in Japan
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Chapter 7 Service Standard

1. Service Standard Tuable (Engine) SM/D27A & D36A
{2y D3sA
{Unit : mm)
Standard dimensions |Standard clear- | o aiiowahle
ltem : : = ance during ; Wear limit | Remarks
D08 [RIGRE5 ™ | eassempling | loorance
+0.430
5 L 482 10020 _ifeborir:jg. if
£ it exceeds
= | Cylinder liner inside diameter | M ¢ 82 :gg%g — —= 82.10 the limit,
] +0‘91{) {Dversize of
= $ ®82 o 0.26)
o
© Cylinder inside diameter roundness 0.0t _ — — 0.03
I
Piston outside dismeter M| $81.980 +4.005 — —_— gi.88
~0.005
o~
= S ¢ 81.950 —0.015
g L
©w
‘5 | Clearance batwseen pision
T | outside dig. and sylinder M — ——— —— £8.13 —
% finer inside dia.
& 8
+0.
Piston pin boss hole dismeter g 008 —_—
&6 5 0~0.022 8.1
Pistan pin outside dismeter —0.013 25.90
c Na1 piston ring width :gg;g
2 2.0 Toog | 0-050~0.080 0.12 —
'ig Nel piston ring groove width £0.040
g § @[ N2 piston ring width :83;(5}
R 2.0 : 0.030~0.060 0.12 —
o | BE - ) d +0.035
S g Na2 piston ring groove width +0.020
EREE o0
= 1 E® 10 ring width ~0.075
c |82 3.b : 0.020~0.050 0.12 —
S 1O% | pilr idth +0.025%
B I ring grogve widt +0.010
a
§ Nut and Ma2 pision ring 0.25~-0.46
s — _ 1.2 _
S 1 Gilring 0.15~0.35
Crank pin outside diameter __g 015 43.90
e ¢ 44 +€3‘(}4§ 0.024~0.061 D.15
2 | crank pin metal inside diamster +Q'(}24 44 88
o .
£ Piston pin cutsids diameter _g 013 25.80
3 $26 o U-028~0.051 0.1
é Pision pin metal inside diameter £0.075 26.10
Parallelism betwsen large end hole — -
and small end hole 0,05/ 100m 0.07/100am
Crank journa! outside diameter “g 015 49.9
» $50 H).Gdi 0.010~0.056 0.15
E Crank main bearing inside diameter +0.010 50.08
w3
= | Crankshaft side gap —_ _— 0.15~0.45 0.6 e
14 -
& | Deflection (crank arm opening angle) — —_— —— — —
Centsr daviation —_ <0.03 _— .06 _
§ intake valve sinking 0.25 +0.4 — 0.5 —
f Exhaust valve sinking 0.48 +0.1 —_— 0.7 e
L
£ | Intake/exhaust velve, inteke| {Tightening margin) 38 | 0.088~0.124 o5
G | sestvalve Exhaust! {Tightaning margin) 33 | 0.067~0.103 |
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Chapter 7 Service Standard
1. Service Standard Table {Engine)
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SM/D27A & D36A
{iinit : m)
Standard dimensions | Standard clear- |y eoanie
Item - ancg during y Wear limit | Remarks
NOETEhs | PERSE" | eastomoting | leerence
Stem diameter :ggig §.92
o | Intake valve - ¢ 7 - 0.035~0.065 Q.12
= Valve guide +0.02 7.08
g inside diamater +0.008 .
7‘;’ Stem diameter :8325 6.82
2 | Exhaust valvs - ¢ 7 e d 3.535--0. 065 0.12
3 Valve guids +0.02 7.08
% - inside diameter +0.00% '
v
B intake
L | Vaive head thickness R o —_— 0.20 0.3
E xhaust
Camshalt outside diamaeter :gggg 48.90
$49 +O'025 0.05-0.100 0.15
» | Camshaft bearing inside diameter 0 48.07
=
=
g Intake 41,928 +G.03 41.83
1]
© | cam height Exhaust | 41.928 | +0.03 — — a1.83
Fue! 42,943 +0.03 42 84
I Compressive force 237 . N
{at 1 mm compression}| 1,87kgf
intake/exhaust | Free length 42.0/39.2 ¢ o — o i
3_3 valve spring | ODuter/inner 43.0/40.7 41.5/39.0
-
] In¢lination 1.6 2.0
QD
z Inteke/exhaust valve arm shaft —0.018 15.90
; outside diarmeter . o186 L —0.0353%__ 0.004~0.040 0.13
= | Intake/exhaust valve arm inside +0.008 16.03
‘2 | diameter -0.012 .
= | Fuel valve arm shaft outside - 0.020 21.88
| diameter o220 |00 ¥ o000 | 018
o +0.006
Fuel valve arm inside diamaeter —0.015 22.03
7-4 Prinited in Japan
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Chapter 7 Service Standard
2. Service Standard Table (Drive Unit)

2. Service Standard Table (Drive Unit)

SM/D27A & D36A

(1) D27A
{Unit : mm)
Standard dimensions Standard clearance Max. allowable
Na Item - - - ; h
Nominal Dimensional | during reassembling clearance
dimensions tolerance
1 ieagdash berween pinion and forward . o 8.1~0.75 0.8
P Ss::dash between pimion and reverse e o 0.1~0.4 0.8
Forward gesr bush inside diameter +g'021
3 $20 59 8.040~0.082 G.15
Propeltter shaft diarneter ~0.061
4 | Cooling water pump key thickness 2.5 igggg — Size 1.5
T Cooling water pump outer plats .
5 thicknass i I — Size 0.5
Cooling water pump impeller width 18.7 fg;
6 . 0~0.5 0.65
Cooling water pump insert 18 Wg 7
Swivel bracket hole dismeter 836 o
7 | Pivot shaft diameter & 30 +0.3 0~1.1 ——
] ~-0.15
Bush wall thickness 3 -038
Tilt lock lever shaft diameter tgggg
8 $ 10 : 0.06~0.174 0.4
. . +0.16 ’ .
B Sleeve bearing hole diamaeter +0.080
Bracket (shift) hole diameter »14 o
9 | Bush wall thickness 0.9 +0.05 0.1~0,393 0.8
. i 0
Shift shalr diameter $ 12 -0.043
10 | Propeller shaft thrust clearance — s 0.3~0.5 0.6
. . +0.15
Detent (shift) hole diameter o5 £0.05 0.05~0. 198
) , . 0
11 | Pin (shift rod) shaft diameter ~0.048 0.4
Shift rod hole diameter $5.1 +0.1 0~0.248
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Chapter 7 Service Standard

2. Service Standard Table (Drive Unit) SM/D27A & D36A
(2) D36A
{Unit: mm)
N It Standard dimensions Standard clearance Max. allowable
em Nominal Dimensional | during reassembling clearance
dimensions tolerance
1 Backlash between pinion and forward . 0.1~0.25 0.8
gear
5 | Backlash between pinion and reverse _ 0.1~0.4 c.8
gear
+
Forward gear bush inside diameter 8'021
3 $ 20 —0.080 0.040~0.082 0.15
Propeller shaft diameter —0:061
+
4 | Cooling water pump key thickness 4 +ggé§ e Size 2
Cocling water pump outer plate o o -
5 thickness ! Size 0.5
Cooling water pump impeller width 25.75 +0.15
6 0~0.5 0.65
Cooling water pump ingert 26 +0.1
Swivel bracket hole diameter $ 36 +g'1
7 | Pivot shaft diameter ¢ 30 +0.3 0~1.1 —_—
] -0.1%
Bush wall thickness 3 035
Tilt lock lever shaft diameter tg'gég
8 $ 10 +0-116 0.06~0.174 0.4
Sleeve bearing hole diameter £0.080
Bracket (shift) hole diameter 14 +8'°5
9 | Bush wall thickness 0.9 +0.05 0.1~0.393 0.6
Shift shaft diameter 412 _g 043
10 | Propeller shaft thrust clearance —_— — 0.3~0.5 0.6
Detent {shift) hole diameter :882 0.05~0.198
5 . . .
11 | Pin (shift rod) shaft diamster o o 0.4
~0.24
Shift rod hole diameter $5.1 +0.1 0~0.248
7.6 Printed in Japan
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CHAPTER 8

MAIN BOLT TIGHTENING
TORQUE

1. Main Bolt Tightening Torque ... 841
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Chapter 8 Main Bolt Tightening Torque
1. Main Bolt Tightening Torque

1. Main Bolt Tightening Torque

SM/D27A & D36A

1-1 Engine
Qencircled numbers show that engine parts differs for D27A
and D36A.
No Tightened part Screw size Width Tighteningk%g;mle Remarks
L M 7x1.0 12 2.2~25
:1i 1 Rod bolt M 9x1.0 13 45~5.0
| M10X 1.5 14 4.6~5.0
@ | Metal cap bolt M12X 1.7 17 7.5~8.5
3 | Main bearing case auxiliary bolt M 8x1.25 12 2.5~2.7
. : M16%x1.5 22 16.5~17.5
@ | Flywheel tightening nut M24x 15 36 27 0290
® Crank pulley tightening nut M35x1.5 _ 16.5~17.5
> | (crown nut) ] M42x2.0 17.5~18.5
6 | Hydraulic pressure switch PT 1/8 24 2.5~3.0
7 | Injector tap set boit M 8x1.25 l::é(ago% 2.6~2.8 Hexagon hole bolt
8 | Adjuster set bolt Maxo7  [Hexagon| 9.03-0.11 | Hexagon hole bolt
9 | Cam pulley set bolt M10x 1.5 14 4.5~-5.0
10 | Valve arm case set bolt M 6x1.0 10 0.8~1.0
11 | Valve arm case set bolt M 8x1.25 12 2,5~2.7
Upper column for D27A
1-2 Drive Unit
N Tightened part Screw size Width kgf-m Remarks
o 9 P Tightening torque
1 | Pinion gear tightening nut M12x1.25 19 8.0~10.0
2 | Tilt tube tightening nut UNF7/8 32 2.0
3 | Propeller nut (SUS) M16X1.5 30 3.0~4.0
4 | Bearing housing tightening nut M10 14 3.7~39
5 | Lower tightening bolt M10 10 3.7~39
6 | CW pump case tightening bolt M6 10 0.7~0.9
7 | Cylinder support set nut Mi6x1.5 24 11.0~15.0
8 | Engine set bolt M8 12 2.7~2.9
Printed in Japan 81
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Chapter 8 Main Bolt Tightening Torque
1. Main Bolt Tightening Torgue

SM/D274 & D36A

1.3 Tightening torgue of beolt and nut cther than described on p. 8-1

Tightening torque
Size Width
7T bolt and nut Stainless bolt and nut
M6 0.8~ 1.0kgf-m 0.7~-0.8kgf-m 10
M 8 2.5~2 Fkef-m 1.9~2.tkgf-m 12
M10 4.5~-8 0kgf-m 3.7-3.9kegf-m 14
NOTE:

1. Befora tightening the bolts and nuts of the engine, apply
fube oil to the screws and washers.

2. Before tightening the bolts and nuls of the lower unit,
apply THREE BOND #1215 to the screws.

3. Before installing the propeller, apply grease {COSMO
GHREASE DYNAMAX EP No.2 or the equivalent} to the
front surface of the propelier shaft spline,

4. When reassembling the mount rubber, be careful that no
fube ¢ft is on it.

5. Apply grease to the 3 greasing poinis (grease nipple
MTE X 1juntil the grease overflows from boith ands. {The
grease must be COSMO GREASE DYNAMAX EF No.2
or the equivalent).

6. Bulge the pipa end, which is insented into the rubber
hose, as described on the diagram. Be sure to altach 2
hose olips on each side.

Downloaded from www.Manualslib.com manuals search engine

Push the lower rod
inte  the lowes!
end, shift  the ==
detent at the upper
rod end to the
reverse  position,
and tighten fast
with coupling

After clesning the
inside  carefully,
supply oil up to
the upper il
check hole.

Qil q"ty : B50cc

Use the combina.
tion of the inner
and outer bearing
lages specified by

the meker.

82

double nuts. Y D

Apply COSMO UREA
GREASE 2M when re-
assembling.

Apply grease
(COSMO GREASE
DYNAMAX EP
No.2 or the equiv-
atent) to the entire
gsurlace when re-
assembling.

! When reassem-
ting, be carafyl
-~ 50 that the seal
) rubber an  both
N ends is not deform.
e

¥ Tighten the bolts
e disgonally.
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CHAPTER 9

BACKLASH ADJUSTMENT

1. Backlash AGiUSIMENE ..o 901
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Chapter 9 Backlash Adjustment
1. Backlash Adjustment

SM/D27A & D36A
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Chapter 9 Backlash Adjustment
1. Backlash Adjustment

SM/D27A & D36A
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CHAPTER 10

PERIODICAL INSPECTION

1. Periodical Inspection Table ........ccccoorrveeeeceecveenecenees, 10-1
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Chapter 10 Periodical Inspection

1. Periodical Inspection Table SM/D274 & D36A

1. Periodical Inspection Table

@ : Performed by YANMAR agency
QO : Inspected by user
© : Replaced parts by user

inspection interval
Item {nspection Every 50 | Every 100 | Every 200 | Every 400
Daily hours hours hours hours
for t month} for 3 months){or 8 months) {or 1 year)
Check the tank oil fevel, or refuel, Q
Fuel Clean the tank O
Replace the filter )]
. Check, refuel or repface the |O ;
i engine lube oil © (tﬁaa?if:teti?r:e) {Replace}
Lube oil ; ; ey @,.}
Replace the lower unit lube oil ;(3;0"?;;;;?22: (Replace)
Replace the filter element (Firsitime? @)
. Check the discharge of cooling water O
Cooling - - -
water Replace the anti-corrosive zing &)
(S?s water | Check (replace) the impeller ®
side) Check the thermostat ®
Cylinder head] Adjust the intake/exhaust valve head clearance @
Check/adjust the unit injector L
Cheack/adjust the cable ®
Check the timing belt @
Tighten the through bolt more securely O
Elactrical| Check the warning devices O
equipment | Check the battery liquid level 0
Apply greass 9] L
Replace the timing beit 1200Hr
Others:
(1) When the unit is not used for more than 2 or 3 days;
+ Land the ship, or til up the unit.
« Put a cover pver the outheard motor.
* Remove the battery cable.
{2) Inspect or service the unit once a year or every 400
hours.
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CHAPTER 11

OPTION

1. Diesel Quthoard Propeller Guard Holes ... 11-1
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Chapter 11 Option
1. Diesel Qutboard Propeller Guard Holes SM/D274A & D36A

1. Diesel Outboard Propeller Guard Holes

We have been requested to add the above option for cur
Diesel Outboard.

We have settled an option of "Propeller Guard Holes™ which
enable 1o fit a local made propeller guard securely without
worrying about possible corrosion at holes.

1-1 Propeller Guard Hole (Lower Case)

Applicable mode! : D27X(Y)E

D36XAE
D36YE
—
A s
T K’fc? L@C f_i/
. NS oo
4-47
g‘%rggﬂh hole 60 145
i

V4

105

2-¢7
Through hole
M6 bolt

Unit : mm

40 .25
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YANMAR DIESEL. AMERICA CORP.

901 CORPGRATE GROVE DRIVE BUFFALO GROVE IL 600894508 U.S.A.
TEL ! 708-541-1900
FAX  : 7085412181

YANMAR EUROPE B.V.

BRUGPLEIN 11, 1332 BS ALMERE-DE VAART The Netheriands P.0.BOX 30112, 1308 AC Almere
TEL  36-6324924
FAX  : 36-5324918
TELEX : 70732 YMR A NL

YANMAR ASIA (SINGAPORE) CORPORATION PTE LTD.
4 TUAS LANE, SHINGAPORE 2263

TEL : 8615077

FAX ~ : 8611508

TELEX : RS 35854 YANMAR

YANMAR DIESEL ENGINE CO.LTD.

HEAD OFFICE
MARKET SERVICE PROMOTION DEP'T. QUALITY ADMINISTRATION DIV.
1.32, CHAYAMACHL, KITA-KU, 0SAKA JAPAN

TEL : 06-376-6239

FAX @ 06-373-1124

TELEX : 52360810 YANMARJ
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