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FOREWORD

This service marnual oullines procedures far servicing and maintaining YANMAR D27A/
D38A DIESEL OUTBOARD MOTCR to obtain maximum life and performance.

it explains about the structure, performance, disassembly and reassembly procecures,
important Inspection points, setvicing instructions and the wear limit of paris. For full
undarstanding of this manual, also refer to the Operation Manual and Parts Catalog. Besides
refarance use at your service shop, this manual can also be used as a text for your service
anginaers.

A full understanding of the content of this manual leads to accurate and efficient services.
Good servicing guaranteas the maching’s performance and pravents troubles.

Please note that thare may be changas in the structure explanations or maintenance
instructions resulting from luture improvements in quality and performance. If you have any
qusstions, please contact us.

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

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

This preduct has been developed, designed and
manufactured in accordance with the Standards for
Quality System of ISC 8001 {Intemational Ongani-
zation for Standandization} under the following
autharized Institulions: JMi {Japan Maghinery and
Metals Inspaction) Inslitute, BSI {British Standards
_Institution} and EQNET {The Europaan Network kor
Quality System Assessmant and Certification).

Centified under the ioliowing standards:

1ISO 9001 Certificd ISO 9001 - 1987 / BS 5750 : Part 1 : 1987 /

EN 29001 - 1967 / WIS Z9901 - 1991

Printed in Japan
ADAS055-JC03

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

wooe. D27A & D36A

CHAPTER 1 GENERAL
1. Specifications ......ovviininnn e
2. Extarior View ....._.........

3. Cross-sactional VIBw ...........cccvvvvinieinernesneesnnereeseemsenees 1

CHAPTER 2 DISASSEMBLY AND REASSEMBLY
1. Preparations Befare Disassembly and

HReassembly ... - TP
2. Tools, Measunng lnstrumenls ancl Semce
Equipment ........cocciinineninnnees

3. Exploded Vlew of Parts
4. Reassembly Prooedures
5. Reassembly Procedures for Dnve Urut ......................

CHAPTER 13 INSPECTION AND SERVICE PROCEDURES

FOR ENGINE PARTS

1. Inspection and Service Procedures for
ENging PaMs .....commminmnisimmsiimem s e sn s a1

2. Cylinder Block ..... et ran————————aa—— a0

3. Piston and Connecting Flod .34

4, Crankshaft ................

5. Camghaft ...........

6. Cylinder Head .......

7. Valve Arm Case ...

8. Intake/Exhaust Valve Arm and Umt In;sclor v 314

9. ThermOStat ..........ccciieemiene e e esesrsisssian 317
10. Unit Injecter .......... 218
11, Governor ... 324
CHAPTER 4 REASSEMBLING AND SERVICING OF

DRIVE UNIT

1. SwivelStearing Bracket ............coccvi i imnenn e, 4-1

2. Clamp Bracket ........ccoceniceconnemience s . 44

3. Upper Case .......c.cccvvmrnimniininssnesresisienn e 45
4. Bettom Cowling and Flttlng Parts .............................. 46
5. Lower Gear Case .. ceeee 4-8
6. Cooling Water Pump and Cooling Waler F'Iplng ......... 4-15
7. Steering Handle FRUPUUUIPIo 4-16
8. Hydraulic Cylinger ... s 417
9. Electric-Hydraulic Tilting ... 4-18
10. Connecting the Upper Casa with Steering

Printed in Japan
ADASO0S5-JC03

Downloaded from www.Manualslib.com manuals search engine

CHAPTER 5 PIPING DIAGRAM

1. Piping Diagram ... 971
CHAPTER 6 ELECTRIC EQUIPMENT

1. Generator ... - B1

2. Starting Motor {Fleductlon Gear} . B2

3. Waming Device .. veee Bed

4. Wiring Diagram ..., 8-8
CHAPTER 7 SERVICE STANDARD

1. Service Standard Table (Enging) ............cvvrivecrinnnnn 71

2. Service Standard Tablas (Drive Unit) . .73
CHAPTER 8 MAIN BOLT TIGHTENING TORQUE

1. Main Bolt Tightening Torque ..o 81
CHAPTER 2 BACKLASH ADJUSTMENTY

1. Backlash Adiusimant ..........omvmennemrnes s 9-1
CHAPTER 10 PERIODICAL INSPECTION

1. Periadical Inspection Table .........cvenninmminnenn10-1
CHAPYTER 11 OPTION

1. Diesal Qutboard Prepeller Guard Holes ...veeivewenes 11-1


http://www.manualslib.com/

Printed in Japan
ADASD55-JC03

Downloaded from www.Manualslib.com manuals search engine

CHAPTER 1

GENERAL

1. Spacifications ... e 141
2, Exterior VIBW ... iniimesnanmninsnsseresssimneon. 193
3. Cross-seclional View et ieeeard i e 1-10



http://www.manualslib.com/

Chapter I General
1. Specifications

1. Specifications

1-1 D27A and D36A serlas

SMID27A & D36A

Mode) i D27A D3A
ode XE | XEP | YE | ¥ XE | XEP | YE | YEP
1128 {Whaen folding $157 {When folding
Overall langth {mm] 730 the handle 730) 759 the handle 759)
Dverall width {mm) 392 430 437 449
L 1380 —— 1434 1417 1438 — - —
i LL 1443 — 1493 1480 1501 — — —
Overall height  (mm) 1806 | ~— | 1550 | 542 | 1563 | — | —— | e—
SUL 1710 — 1639 1622 — —_— —_ —_—
L hBl . —— - —— — — —
LL 673 — — — — — — —
E
& Transom length  {mm) uL 685 — — — - - - -
= SUL 765 — — —— Arm— -— -— -—
£
g : L 94 102 a5 92 116 120 ite 120
) 1) Weigh K LL 95 103 96 93 17 12 1?7 121
{* 1) Weight kel o 9% | 104 97 94 18 122 118 122
; SuUL 97 105 28 95 — —— —_ —
Tilt systern Manual Hydraulic Manual | Manual | Manual Hydrsulig Manual Hydraulid
! Starting system Electric | Etectric | Electric | Recoil | Electric | Electric | Electrig | Elactric
E Stesring System Remote | Remote ; Bar Bar Remote | Remote | Bar Bar
| Stesring sy contral | cantral | handle | handle | control | contral | handle | handls
19.9KW 26.5KW
Max. Qutput (27HP) 4500r pm (36HP) / 4500rpm
Type 4 cycle water coolad, Vertical Crankshaft Disgel Engine
Mo of cylinders 3
Bare x Stroke {mm) X 70 82 x 70
Displacemnent (e} 808 1108
Combustion system Direct injection by M—type unit injector
Brake mean effective pressure 0.70MPa {7.18kgffc) J 0.68MPa (6.98kgl fend)
Mean piston spead 10.5m/s
Msx. combustion pressura 5 9.8MPa (100kgi/cnfy /19.2
/ compression ratio
Piston head clearance 0.60+0,06an/0.2mm 0.55+0.0500/0.Zna
/ valve clearance
Fusl injection timing FIC i2® b.T.D.C FIC 15° b.T.D.C
. ¥ DL LA—P-type hole nozzle YDLLA-P-type hole nozzie
.?_:J Fuel injection nozzle 4= 0.7 5— $0.22an
E Fuet injection valve apening pressurs 18.61+0.49 MPa{200+5 kgf/em)
Firing order 1 240° 2 240° 3 240° i
Direction of revolution Clockwise {viewed from flywheel side}
Power take —off direction Counter —flywheel side
Driving system of intake . .
/ exhaust velve and fuel pump 0_H.C. system driven by timing belt
intake system Intoke inertia flow pipe
E xhatst system Copling water mixing and underwater exhaust system
Lubricating system Forced iubrication by trochoid pump
Lube ¢il surmp | Full amount 242 30¢
capacity Effactive amaunt 102 1.3 ¢
Type of 1uba oi} AP! service grade CD class SAE 16W—-40
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Chapter 1 General

1. Specifications SM/D27A & D36A
Mode! D274 DisA
ode!
xe | xep | YE | ¥ XE | xep | YE | YEP
Cooling system Direct seawater cooling by rubber impaller pump
Fuel fesd systam Pressure—feeding by trochoid pump
g Governor type Mechanical floating lever type
=]
S | Starter capacity 12V - 1.2KW = ] 12V - LAKW
Generator typa / capacity Dynamo house in flywhee! 7/ 12V —10A
Battery capacity 12V-100A | — | 12V = 100AH or more
E| Fue! tank type/capacity Portable / 24 ¢
_ E. Fuel oi Returned to tank when overflowing, with primary valve,
é g uel pipe with pne—touch joint on the fuel tenk side
Steering angle Max. 40 degrees right — 1o —left
Remote control Bar hi_andle 9rip Rermote conirof Bar h?ndle grip
= | Speed contral system and angle revolving system revolving systémn
S system N system M
£ 85 85
a
e ] 4 staps [Power tilt] 4 steps 5 steps [Power tilt| 5 steps [Power tilf
[+3 R
&  Tilting step and angle 7°-23° |{Arbitrery) 7°-23° 8°—24° |{Arbitrary)| 8°-24° |(Arbitrary}
1=
% Max. tilting up angle 75" 76* 76° 76° 76° 76° 76°
& Angle when running in shallow 30° () Less than| 32° { When tilting 39°(w) Less than 32° () Less then
sen 2000 rpm | angleis 7° ) 2000 rpm 2000 rpm
Hull mounting Bolted to transom plate
Clutch type and operation Dag type, clutch lever operation
‘é Raductian gear type Bevel gear
oL ; .
E a Raduction ratio 1.846 7 1.846
23 (forward / reverse)
] 3 : .
¢ Lubricatian system 0il bath
Lube oil capacity 0.65¢
Type of oil Gear oil API service grads SAE 80W -850
Driving {damping)} systeam Spling and rubber press—fitting typs
_ | Direction of rotation Clockwise (viewed from propeller side)
"% Max. rpm (forwardg / reverse} 2438 rpm / 1356—1625rpm
(=}
2 3-266.7 % 203 ~ 3-202.1 x 228.6~
Number of blades—diameter X pitch 3-266.7 ® 3N 3-292.1 x 281
{11 types) {10 types}
*1) Dry weight of putboard motor
12 Printed in Japan
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Chapter 1 General
2. Exterior View

SMID27A & D38A
2. Exterior View
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Chapter I General
2. Exterior View

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

SMiD274 & D36A
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Chapter 1 General
2. Exterior View SM/D27A & D364
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Chapter 1 General
2. Exterior View SM/D27A & D36A
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Chapter 1 General
2. Exterior View

(2) D3BAXEP
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Chapter I General
2. Exterior View

SM/D27A & D36A
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Chapter 1 General
3. Cross-sectional View SMI/D274 & D36A

3. Cross-sectional View
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Chapter | General
3. Cross-sectional View SM/D27A & D36A
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Chapter I General
3. Cross-sectional View SMID27A & D3I6A
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Chapter 2 Disassembly and Reassembily
i. Preparations Before Disassembly and Reassembly

SMIN274 & D36A

1. Preparations Before Disassembly and

Reassembly

1-1 Visual symbals for disassembly and reassembiy

Visual Mark Bascription Visual Mark Description
"IN -1 Apply
1 Bes ) liguid packing
12078 {3 ; “hs
' & ']S ' (siticon)
A Caution A Safsty
? Moasure Clean
- . «2
= Oit supply m Use torque wranch

1.2 Disagsembly

{1) Preparé tools, measuring instruments and record sheets.

{2} Prepare the cleaning machine and cleaning vessel.

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

{4} Drain cogling water and ube oif from the engine.

(5) Put the disassembled pars in order.

(6) The materials and dimensions of bofts and nuts differ
from each other. To pravent insertion of wrong bolts or
nuts, thread them loosely in their origingl position afler
disassembly.

{7} Determine the cause of trouble accurataly before dis-
assembiy, and do not remove of disassembla unheces-
sary pars.

Printed in Japan
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“1 Applicable fiquid packing:
THREE BOND 1207B
THREE BOND 1215 for drive unit
‘2 Numeric ¢characters show width across fiats.

1-3. Reassembiy

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

(2} Apply new engine oil to sliding parts or maving pans
before reassembly.

{3) Replace a# gaskets and O-rings with new ones,

(4} Apply the specified liquid packing to the necessary pans
to prevent water or oil leakage.

{5} Fit each part while checking il clearance and thrust
clearance.

(8) For parts having match marks, fit the parts by aligning
the maich marks. Take care of the combination of tha
parls wilh selective engagement.

{7) Be sure to use specified beits, nuts and washers. Tighten
the main belts and nuts 1o the specified torque, Take
special care when tightening aluminum alloy parls.

(8} Apply engine cit to the threads and bearing surfaces
of main bolts, and tightsn them to the specitied tighten-
ing torqua.
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Chapter 2 Disassembly and Reassembly
2. Tools, Measuring Instruments and Service Equipment SM/D27A & D36A

2. Tools, Measuring Instruments and Service
Equipment

Aithough tha tools supplied by YANMAR allow you to dis-
assemble or reassemble the main part of an engine, it is
recommended 0 use the following tools and parts for
eftective and accurate working and correct diagnoses.

2-1, Special tools for disagsembly and reassembly {(engine sida)

Mo MName Code B Description/Usage Drawing

1! Nozzle opening valve [ 120270--83010
pressure adjusting holder

injection
u]lat:]

m Adjusting holder )
ssembly

2 | Injector holder 12027093020
3§ Flywheal removing tool 12027099850
26116080754 Hooon s
MB xX75 Jpes. removing ol
26718--080002 ! -
M& dpes - =
== ¥
|
oy
Torque wrench
bax 22mm
2.2 Printed in Japan
ADASRS5-JC0A
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Chapter 2 Disassembly and Reassembly
2. Tools, Measuring Instruments and Service Equipment

SM/D27A & D36A

Mo

Name

Code Ma

Description/Usage

Drawing

A

Flywheel fixing lever

120270-99870
26106080162
MEX 18 2pes.

Valve stem seal press-
fitting tool

120270-99830

Fress-fitting

‘1/ tool
Stern seal
Valve guide

(D27A)
120270-99790
(D3BA)
12038099790

6 | Unit injector removing 120270-99840
laver Removing
lever
@_' : Push bolt
14 .': !
i E |
N
I
i ¢ “Unit injector
Gen
o
7| Clearance jig (D27A) Clearancs jig for stator and dyname
Each jig is for exclusive 120270-99900 whes!
use (D3IBA)
120380—99900 v
8 | Valve guide removing tool |120270-99770

From inside of eylinder to valve
arm case

|

U

Printed in Japan
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Chapter 2 Disassembly and Reassembly

2. Tools, Measuring Instrumenis and Service Equipment SMID27A & D36A
Na. Name Code Mo Description/Usage Drawing
9 | Valve guide press-fitting  |{D120270 1.
tool and hand reamer —~89770 ~
® -
(D27A) < ﬁl -
1202?099?90 N
- . ¢D
(D36A) guide 3.
120380
—*99?90 Val
@120270 ég:i;: 0|t
—09780
Positioning of fixing guide which DAY 25 |45
fixes the position of valve guide at o35 | 20 478
the start of press—fitting )
10| Valve seat removing tool (t)Seat removing rod@), . ) 0o B2 sure tp cannect the
12038099500 ‘ X eat removing rod: negative lead of welder
{Weld—removing piece) Do ﬂrlndbal\ \,!h/
wowise bt 1% harderad
@ (D27A) e = Weld-and-remove piscs ® @
120270-99620 e (Disposaniel
(D36A} (o1 00is) Teflon seat @
120380-99620 e
@ (D2TA} (hn b3t oaive should ba
120270-99630 installed [aier 1w pare} Teflon seat B
{D36A} Wald here at
120380-99630 . three points
3 12038099610 " scien fan =2
@ (D2IA) Nt b1 (HRC2T-ABD) J |
12027000460 Meraralzes sz f:'.‘_
(0361?3330_99460 Nofe:!}(!’%% ‘??’??jausr valve I
- i, .
& (D27A) aler at % part
120270-99450  (2)Wseld-and-remave piece.
(D36A} 11 M’ﬂscrlaw Thrwad
120380-99450 » | A —
L
1 x
=i
1
+ D
Maore 1) There rust be no return, {Teflon seat and se
2} The dimension of D and H are described in the
following table.
Namg Dlm?_inmon Litmensicn Aemark
1] Wald-and-remove preced 1 17,5 26,5301 | For DI7A
) v (E) 17.5 21,501 -
D " {5) 19 32,5201 | For DIBA
@ P {E) 19 27,5401 4
11| Valve seat press-fitting toolf (D27A) {D3BA} Use liquid nitrogen
{Cold fitting} (1120270 120270 1.
120270 - 92640 (D27A) —98650(5) —09650(5)
120380~ 99640 (D36A) 120270 120270
Each tool is for exclusive —98660( E) —BABBO(E)
use. 120270 @120270 ?
—08670({S) —~096708(8) '
120270 120380
—99680{E ) —08680(E)
24 Printed in Japan
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Chapter 2 Disassembly and Reassembly
2. Tools, Measuring Instruments and Service Equipment

SM/D27A & D36A

Mo Name

Code Na

Description/Usage

Drawing

12 Valve ¢clearance adjusting
tool

120270 - 99860

o clearance
7 adiustment

13} Fuel injection adjusting jig

120270 - 99800

14} Adjuster jig

120270 — 99881

Contral |

Fixing jig

15| Grease pump

186311 - 92450

16| Micrometer

0-25mm
25-60mm
50—7bmm

17 Cylinder gauge

10— 18mm
18- 3Bmm
35— B0mm
50-100mm

VG i Y

2-2. Speclal tools for disassembly and reasembly of lower unit
Na Name CodeNn Description/Usage Drawing
1| Backlash tool 196640-82910 b 222
(Refer to P.9—-1) Too! ‘N
18663092940 1 ;
Indicator |

1] J, Clearence
L Y- 0.5£0.025

Teool

K

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

SMiD27A & D36A
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g Name Code fin Description/Usage Drawing
2 | Indicator plate 196630 ~ 92960 Dist gauge
3 | Forwarding gear positioning | 196640 - 92920
tool 196640 ~ 92870
19654092170
{Refer to P51} 26636 — 108002 E
(%2}
[Heisgirifaaimarn]
(10x200)
/ i
(T o210
4 | Heversing gear positioning | 196640 - 52830 I ; ’ 7
tooi 26736 - 160002 -
10664062180 22137 -~ 160080 | 15
{Refer to P.G-2} 22137 - 240000 T
26736 - 140002
i IV AT Y
T e (M18) (M)
Shim l
[136640~02900)
5 | Rearing removing tool 19663092510
19664082111 196630 ~ 92630
196630 - 92520
26737 - 140002
166640 — 82681
196630 — 92540 3
22417 - 200160 A
22137 - 140000 z
&P =
g
6 | Bearing press—fitting tool (119664092760
19664002760 (D274}
{D37AY 219664092774
15653092121 @241 1000210
(D36A) 19663092800 Spacer &
19664092121 {D3BA)
@106640-92771 @))
@24311-000210 K\-’
Oniy DI7A ha
this  spaoer
.6 Printed in Japan
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Chapter 2 Disassembly and Reassembly
2. Tools, Measuring Instruments and Service Equipment

SM/D27A & D36A
Na Name Code No Description/tsage Dirawing
7 | Needle bearing disassem- | 198640—92600
bling tool Othars arg those
(Oi} seal case spacer) used as ths btlaaring
removing too I
N
8 | Needle bearing reassem- | 196640-82610 Drive in
bling tool 196640-92620 ) l
19664092140 @
NN %’_'
—ENEk 2) _ o
=WN= L
=)
9 ' Needle bearing disassem- 1196640
bling tool - —92650 M
19664092160 31196640 3
—92560
(3196640
—92570
26736--140002
Nut shaft 14
22137140000
Plain washer
24311000210
O-ring
10| Needle bearing reassem- |196630-925680
bling tool QOthers are those
usad ag the needle
bearing disassem-
bling tool
114 0il seal reassembling (119664092760
tool {D27A)
18664092760 2196630-92781
(D27A) (2196640-92790
19663092131 {D36A)
{D36A) 219664092781
19664092131 {3196640-92790

Printed in Japan
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Chapier 2 Disassembly and Reassembly
2. Tools, Measuring Instruments and Service Eguipment SMID27A & DI6A

No Name Code N, Description/{Jsage Drawing

12| Thrust bearing inserting |196640—-92740 Disassembling

tcol A
R
Reassambliﬁup_‘—_l—.ﬁ. A

13| Rod cover 196327 — 92950 L400 X W3IB X H14
Spanner
{Disassambling toocl for ot sd.5
power tilting hydraulic 6.6 c3
cylinder)
:VV p =
1 <
-I5=7- 1% &
B gls ¢
- =]
_:‘!_3._;;_ -~ S
o ez 1
~ \##PP.214 or more 3] 19 " 4 =
Y g
11 Flat plate T T ™
- 3 -
C3_~ 432
38
14| Bolt 4 pes. Only for DZ7A | MEX 20
Nut 1pc. 26116 - 080202 For mounting oil seal case
26716~ 100002 M10
For mounting indicator plate 4 ®
08 Printed in Japan
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Chapter 2 Disassembly and Reassembly

2. Tools, Measuring Fusiruments and Service Equipment

SMID27A & D36A

Ko Name Code Description/Usage Drawing
15] Spline sleeve (DA
15663092850
{D3IBA}
186640~ 82050
16| Forwarding gear reassem- | 19664082810
biing too} set 186640 — 92830 A
19664052080 R
B
B
17| Reversing gear reassem- A
bling tood set
19664082090 / I@ -
B

Downloaded from www.Manualslib.com manuals search engine

B
18] Forwarding/reversing gear| 196630 — 82650
disgssembling tool 1966840 — 92850
18864092100 26116081082
26716 - 080802
.-4"‘“8
A
o) O]
3
7
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Chapter 2 Disassembly and Reassembly
2. Tools, Measuring Instruments and Service Equipment

SM/D27A & D36A
Mo Name Code o Description/Usage Drawing
18} Qil seal reassembling tool |(D27A)
(D27A) (1)196640-82710 \
196630—-52151 219663082721 . A
(D36A) (319663092731 N @
196640-92150 (D36A)
(119664092710
(2)196640—92720
(3)196640—92730 ?
@196640-92750 8
N: e b (82 )
- 0 For D3BA
2-3. Gauges for servicing
Na. Name CodeNg Description/Usage Drawing
1] Loading 196640 — 92010 Testing propeller
2 | Stand For display and repair
3 | Washing joint 186630 — 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~ 89250

Measuring instrumsnts:

{1) Elactromagnatic revolution detector
MP—350

{2) € xtension cable bm

3t Digitat tachometer
Sokki)

{4} Mounting angle

HM-E20 {Ono

(3

{11 {4

Exhaust thermometer set

Thermocouple
120270-95420
Metal fitting
12027099320

Measuring instruments:

1} Thermocouple ( ¢ 1.6CA wire)
compensation lead wire length

{2) Digital thermometer

{3} Spacer hold nut

MNozzle tester

737600 — 93502

Pressure gauge: 0 ~ 500kgf /et
Inspect the fuel injection valve for
spray shape and injection prassure.

Splash plata

196640
—02431(L)

196640
—02441(R)

Mount a splash plate on the upper
case to keep splashes out during
running.
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Chapter 2 Disassembly and Reassembly
2. Tools, Measuring Instruments and Service Equipment SM/D27A & D36A

s A
Wmmmm
W_M

{Nozzle tester, injector holder, etc.)
2-4 QIl, grease, eic. for servicing
Na Name | Code Nn Description/Usage Drawing
1| Engine [ube oil CD class 15W40
2 | Lower unit lube oil 80WI0(YANMAR's driving gear oil}
Lower unit lube oil  {in: Insert tube directly into lower case
tube) inlet and suppty 0.66 £ lube oil,
3 | Grease {in tube) COSMO GREASE DYNAMAX
EP Na2 approximately 200g ﬂ
|
4 | Grease COSMO UREA GREASE 2M
Apply it to bearings ranging from
drive shaft to crankshaft spline.
5 i Sealant {in tube) THREE BOND #1215
Apply it to external bolts when ﬁ
screwing them.
6 | Adhesive {in tube)} THREE BOND #1321B
For anti-corrosive zincof lower @
unit,apply it to upper mount fitting
hoits.
7| Liquid gasket THREE BOND #1207 (engine)
#1215 {Lower part) @
8 | Super screw lock 977778 00010 Powerful adhesive to fix bolts
semi-permanently, 50g
9 | Repairing paint {engine |TOR - 80720003 YANMAR Blue Gray—M Cowling
coating)
TOR — 50710003 YANMAR Medium Gray—M Lower case
10| Repairing gasket mover FANDO-391D (THREE BOND)
spray Be careful when using it, because
it might damage painting around
gasket and ¢ausing rust.
Frinted in Japan 211
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Chapter 2 Disassembly and Reassembly
3. Exploded View of Parts SM/D27A & D36A

Cnly D2TAY ¢

A

@000-@.-*0 d=anp

L

Frinted in Japan
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Chapter 2 Disassembly and Reassembly
3. Exploded View of Parts SM/D274 & D36A

{2) Drive unit pans

Apply to &= 6‘
( each part ) M

Frinted in Japan 213
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Chapter 2 Disassembly and Reassembly

4. Reassembly Procedures SMID27A & D36A
4. Reassembly Procedures

Ne ften Procedure Symbao! Photo/Diagram

1 | Cylinder Clean carefully the inside of the
block ¢ylinder ilock and each hole,

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

3 | Side cover| 1) Install the anti-corrasive zinge to the
side gover.

Anti-corrosive zing — i
tightening torque 0. 8~1 Okgt-m

2} Install the side cover.
Bolt MEx20 5 pes.
M6 40 8 pos.
M&x50 1pe.

Side covar. . ]
tightening torque 0. 8~1, Okgf-m

(Use liquid packing)

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

and 2} install the thermostat to the side
Jiggie vaive cover.
Thermasiat
| Exhaust Water
! _temp. 1emp. _ _
Yalve openingtemp. © 65 °C 7T iy iy <
Vatve fullopen temp.|  75°C 7 82°C {Install the side cover)

MEX50 4 pos. SN

3} install the jiggle valve to the side
cover,
4} Install the thermostat cover.
Bolt M6x25 2 pes.
MEx50 § pes.

Cover tightening ~ .
torque 9 0. 8~1_Okgf-m

Mota:
1. Use new packing and seal

washers.

Z. Take care pot to fastell a
wrong thermastat. The exhaust = Bt ; .
termyp. thermostat differs from ‘T‘_",ﬂ (Is?géaéé‘zgf thermostat 10 the)
the water termp. thermostat.

Apply yellow paint on boit's head sfter air is

{Use liguid packing) m Pa|  removed From oil case.
D¢ not forget to apply thermostat cover! { " T ey
packing.

i
Water jj E xhaust Supply lubg
tamp. temp. =il threugh
thermostat thermagtat

this part.

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

SM/D27A & D36A
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Na Item Procedure Symbol Photo/Diagram
5 | Reversing | Place the cylinder block with the valve
cylinder arm case side facing down.
bleck {Use a wooden stand.)}
6 | Intake/ Insart the intake/exhaust valve into the
exhaust cylinder block using a magnetic rod.
valve
A
( Install the intake/e*haust valve)
with a magnetic rod
7 | Piston and| 1) Assemble the piston and connecting
Connecting rad, and set the stopper ring. i
rod (Match the recess and the embossed
mark ¢on the rod.)
2} tnsert 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) lljr;stt?ll the c¢rank pin metal {upper {Install the connecting rod)
rt).
~ Note:
1. When inserting the piston,
maka 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 2.45
AQAS055-JCO3 3
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Chapter 2 Disassembly and Reassembly

4. Reassembly Procedures SM/D27A & D36A
Na ltemn Procedure Symbol Photo/Diagram
8 | Crankshaft { 1) Install the main bearing (upper, 3
and with oil groove and oil hole) to the !
main cylinder block. :
bearing 2) Install the thrust metal A (circular}

and the oil seals {upper and lower}
to the crankshaft, and install the
crankshaft to the cylinder black.

3) Install the thrust metal B (semi-

circular), A f

MNote: _
1. Apply tube oil fully before A
assemnbiling . 1 - )
2. Check that there /s no dust or - {Set the crankshaft)
Flow on the resr surface of the| | s
bearing before reassembling.

4

9 | Rod 1) Draw near the connecting rod to the
metal crankshaft.
cap 2) install the ¢crank pin metal {lowsr}
to the rod metal cap.
[nstall the rod metal cap to the
connecting rod, and tighten the rod
bolts at the specific tightening
torque.

M7 {D27A) Bpcs.

M9x43 (D36A) Bpcs.

Rod bolt 2 ap*0.15 D27 A

tightening )

torque +0.25
(kgf-m) 4,75 D36A

Nate:

1. Check the alignment mark.

2. Apply fube oif to the threads
and the seat of the rod bolts
before tightening.

3. Tighten the boifts diagonally
to prevent tightening stress.

10 | Main 1} Install the main bgaring (lower) to
bearing the main bearing case,
case and! 2} Apply the sealant (THREE BOND
main #1207 B} to the main bearing case
bearing joint, {Set the main bearing (lower))
{lower) 3) Install the main bearing case
assembly to the ¢cylinder block. A
+
Metal cap | 48702 kgfm
bolt M1D 8pes. D27A -
tightening |8 0£0.5 |gf.m t?}
torgue M12 8pcs. D36A
Auxiliary mﬁ
bolt tight. 2, 5~2, Thgt-m
ening torque| )
M8 12 pos. Gz
—Note :
1. Set the knock bush before %

installing the mein bearing
case assembly.

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

3. Install the oif cooler tathe
marin bearing case in advarnce.
(D354 )

{Tighten the metal cap bolt)

Printed n Japan
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures SM/D27A & D36A

Na. ltem Procedure Symbol Phota/Diagram

4) Check the crankshaft thrust ¢clearance,

1w
Crankshaft 0‘ ! 0 3gmr[;]2?A
thrust
0. 146~0. 454mm
clearance D35A P

5) Install the oil seal case assembly on
the side opposite to the tlywhee!.
Bolt MBx16 ‘ipc.

0il seal case
tightening 0, 8~1, Dkgf-m
torque

6) Install the Q-ring{1AP16} to the

spline piece.
P P {Measure the thrust clearance)

Note:
1. Use new oil seal and O-rings.

2. Apply plenty of grease to the
oil seal and install the oil GIn”
seal with care.

ik YAt

7} Install the flywheel side oil ssal.

11 | Belt 1) Install the key.
pulley
2) install the belt pulley.

3) Install a crown washer as a stopper.

4} Tighten a crown nut.

Crown nut| M35 ”io'ﬂng;? a:l

tightening
18E0.5 jgfem
torque M4z [§36A

5) Fully bend the crown washer.

8} Install the key. *

Printed in Japan
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures SMID27A & D36A

Na [tem Procedure Symbol Photo/BDiagram

12 | Starting 1) Knock 2pes. of parallel ping (6§10}
motor into the cylinder biock.
bracket
2} Align the starter bracket with the
positioning parallel pins (6x 10},
and instali tha starter brackat.
Bolt M8x25 1pc.
Bolt M&x45 Jpcs.

Bracket
tightening 2 5~2 Thgl-m
forgue

{instalt the bracket}

3) tnstall the indicator plate {with a
i lift metal fitting}.
Bolt M8x18 1pc.

Metal fitting
tightening 2 5~2 Fgl-m
worque

13 | Fuel feed Position the fue! pump assembly to
pump the stud bolts (MBX18), and fix the
assembly temporaridy with M3 nuis
and washers.

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

14 | Handlia i} Install the handle mount assembly
| miount by aligning it with the positioning
assembiy spring pin {4.0A X8].
unit Bolt M&x20 S5pes.
Handle maunt
tightening 0. 8~1, Okgf-m
torque
-~ Nota:

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

2. For connecting the 2nd and
3rd governor lever sssemblies
with the controf rod. refer lo

3-25
3. Be sure to atlach correctly (10
the stop rings and the link

stoppers Lo the joints of the
governor fever.

{Install the handle mount assembly}

.48 Frinted in Japar
ACAS0E5-JC03
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures

SM/D27A & D36A

Mo, ltem

Procedure

Symbaol

Photo/Diagram

1§ | Stern seals
and

Valve
spring

1) Knock the stem seals into the

cylinder block.

{Use a special tool)

Mote:
The intake and the exhaust stem
seals are not interchangeable,
D38A (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.

{Measure the top clearance)

.":':
(Install the cotter with)
a spring press jig

18 | Control rod
and
stop lever

1) Install the control rod to the cylinder
block.

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 MBEx16 1pc.
Rail tightening 0. 8~1 Okgf-m
torque ) HE
5) Install the adjuster to the control
rod.

Hexagonal hole bolt M4x 18 3pcs.

6} Install} the start spring to the control
rod.

7} Install the start spring cover.
Boit MExX25 2pes.

Cover tightening

torque 0.8~1. Oiegf-m

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

+
PRI RS A N

(Set the start spring cover}

Printed in Japan
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Chapter 2 Disassembly and Reassembly

4, Reassembly Procedures SM/D27A & D36A

T

No. Jtern Procedure Symbol Photo/Diagram

17 | Unit 1} Knock the positioning spring pin
injector 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 M8x 35 3pcs.

Lnit Injactor Set the protector
tightening 2. 6~2. Bkgf-m G E) { P )

torque

—Notes:

1. Check that there is no foreign
substance in the unit
injector insertion hofe.

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

3. Before inserting the unit
infector, apply molybdenum
disuifide to the 0-ring.

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

5. Remove carbon or other
contamination from the
nozzfe injection hole.

{Install the unit injector}

18 | Stop lever | 1) install the stop fever to the valve {Valve arm shaft)
and arm casse. _
valve arm Flywhas! side This part doe[s
case 2) Install the return spring. not accept boit
Notes: A
1. Use new Q-ring (TAS20,TAP?.0) | bolts i
and hoot . MI0 bolt can be  (racel 00 1010
2. Apply lube oil to each part inserted here far ohat turning stopper]
Before reassembling . removal. ’
Each of intake/exhaust valve arm shaft and
3) Install a pin to the stop lever. q:.:_,’. FO valve arm shaft has 4 cuts.bul their posi-
i

tiong diters.

4) Knock the stopper parallel pin
{3X 28} into the stop lever.

b) 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.) m

6) Install the fuel injection valve arm
together with the valve arm shaft.
7) Knock the blind caps inta the holes

Install the injection valve arm and
A and B on the top and the bottom.
(D??A'--16—4pcs ) (the valve arm shaft )
D36A---16—2pes, 22—-2pes
Printed in Japan
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures

SMID27A & D36A

No'&  Item

Procedure

Photo/Diagram

—Votes:

1. Appfy lube oif to the valve
arm and the valve arm shaft
Jjoint before reassembling.

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 boft holes when inserting
the vafve arm shaft.

4. For easy insertion, screw @
M1} bolt into the valve arm shaft.

19 | Camshaft
and pullay

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 unti! it reaches
the innermost surface.)

3) Install a spacer and an oil seal.

4) Install the timing belt cover.
Bolt M8Ex12 4 pes.

Oil seal retainer
tightening torque 0.8~1. Dicgt-m

Mote!
1. When installing the bearing
and the oil seal, apply fube
off ta the joint.
2. When instafling the pulley,
take care not ta darnage the
orf seal lip.

8) Install the key first and then the
pulley to the camshaft, and tighten
the bolts.

Bolt M10x25 1 pe.

Pulley tightening —~ -
forque 4 55, Okgf-m

{Tighten the cam pulliey at the
hexagonal sesat (48 wide}.)

20 | Lube oil
pump

1} Install the lube oil pump drive shaft
to the groove of the camshaft.
Bolt MGBx60 4 pes.

Lube oil pump

tightening torque 0.8~1. Okgf-m

MNotas:
1. Use new packing.
2. Apply grease between the fube
off pump drive shaft and the
camshalft.

il seal
Spacer—”"@

Bearing

{Lube oil pump)

(Valve arm case asssmbly)

Printed in Japan
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures SMID27A & D36A

Na Item Procedure !Symbol Fhoto/Diagram

21 | Valve arm| 1) Set two knock bushes.
case 2) Apply liquid packing.
Install the valve cap on top of valve
and install the assambly to the cyl-
inder block.
(Apply grease to the vaive cap). A
Boit MGx35 4pcs.

MBx20 S8pcs.

Valve arm case | M8 |0.8~1.0kef-m
tightening torque| pqa 2 52, Fkgf-m

Note:

7. Align the punched rmarks on m {AFIJNV liquid packing éc{) the )
valve arm case assembly

the timing belt cover and the

pulfey. m

M ’%

(Install the valve arm case)

22 | Governar 1) Install the governor assembly.
Bolt MBx25 4pcs.

Cover tightening -
torque 0.8~1.0kgf-m

—Notes:

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

2. Check that the governor
weight and spindle move
smoothiy.

Also check that the split pin
(2.0x10)} is properly installed
to the governcr weight pin,
and is bant.

/ (Governor)

FPrinted in Japan
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Chapter 2 Disassembly and Reassembly

4. Reassembly Procedures SMID27A & D36A
No. ltem Frocedure Symbol Photo/Diagram
23 . Engire 1} knstall the remote control cable
cantrol bracket.

device Bolt MGx16 Zpcs.

Bracket tightening 0.8~1.0kgf-m Bracket

forque Y| .,_, ’ i -

2} Install the regulator lever assembly.
Bolt M&6x15 1pc.

. . Regulator
Lever tightening | » ¢ Okgf-m levar

torgue

3) Install the regulater rod {with joint

and spring).
Hand{)e mgint—regulator laver nut tl:gu[ator foeaferse
M5
Rod tightenin +a.05
Rod tigntening g 450031 et
& ®
& N
® Regulator

i a#\I’ lever
Qmi {Control devica)

24 : Qi! filter., | 1) Install the filter fixing bolt tc the

i pressure cylinder block. il filter m’ﬂ;ﬁ”“c
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/eof
D36A : 0.5kgf/cr

Lube oit pressure
control valve &

(lrjstgllation pasition of
il filter, ete.

Printed in Japan
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Chapter 2 Disassembly and Reassembly

4, Reassembly Procedures SM/D27A & D36A

Na Ltem Procedure Symbol Photo/Diagram

26 | Fuel fikter | 1) Install the fuel filter to the cylinder

and block.
fuel pipe Binding Small screw
MS5x14 1pe.

2} Install the fuel pipe.

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

* Fuel pips (2)
FO feed pump — FO filter

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

® Fuel pipe (4)
Cylinder block — bottom cowling
{Install a pipe joint.)

[
Pipe joint bolt M12;

tightening torque 1.5~2.5kgt-m

Fuel pressure
control valve M12 1.5~2 Bkef-m
tightening torque

MNotes:

7. Use new seal washers.

2. Fasten the piping firmmily with C‘ I’
a fose clamp.

3. Install anti—vibration stays.

{Fuel pipe}

'l
a2
8
Starter fixing
boit
gp

26 | OQil filler 1} Install the oil filler to the main
bearing case.
ME>30 Zpes. A
MEX45 ipc. (Brackst)]
Qil filler tight-
ening torque 0.8~1.Okgt-m > .

2} Install the oil fifler cap.
(Set an O-ring.}

{Regulstor)
27 | Starting Install the starting motor.
motor Bolt M12x45 2pos.
Starting motor +0.5
tightening tor que 8.0 kgf-m
{Starting motar)
Install the regulator.
M6x20 Zpcs.
Regulator
tightening torgque 0.8--1.0kgf-m
{Install tha starting motar)
5.94 Printed in Japan

AQAL055-JC03

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures

SM/D27A & D36A

Bolt MG x40 3pcs.

Stator tightening

torque 0.8~-1.0kgf-m

2) Install the dynamo wheel tc the
flywheel .
Bolt MBEX10  3pes.

Dynamo wheel

tightening torque | O:81-Okef-m

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

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

Nut {M8)
tightening torque

2.5~2.7kgt-m

Note:
As for adjusting the timing belt,
refer to p.3-26.

4) Insta!l the flywheel {with dynamo
wheel ).

17 0.5 kgf-m
M16 D27A

28%7 O lefm
M24 D3IBA

Tightening torque

Chack that the stator and the dynamo
wheel do not contact.
Clearance jig 120380—99900 D36A
12027099900 D27 A
Notes!

1. Appfy lube oil to the tspered
part of the flywhee! and the
threads and the seat of the
ffange bolt.

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

3. Use the Hywhes! fixing lever.

28 | Intake pipe

1) Install the intake pipe.
Bolt M6 X 16 3ncs.

ME X 20 bpes.
Inteke pips — )
tightening torque 0.8~1.0kgf-m

Notes:
Check that there is no foreign
substance insrde the intake
pipe before installing.

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

Mo, Item Procedure Photo/Diagram
28 | Flywheel, | 1) Install the timing belt {Z=101--"

genarator D27A, Z=111---D3IBA) to the stator

and assembly, and install the assem-

timing belt bly to the starter bracket.

{Install the timing belt}

Nut —@
&

F lywhaal

Stator

Distance &

piece

Only DZ7AY

{intake pipe)
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures SMID27A & DI6A

No ltem ] Procedure Symbol Photo/Diagram

30 | Valve arm | 1) Adjust the valve arm clearance and
case cover the injection timing.

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

2} instsll the valve arm retainer o the
unit injector valve arm.
Bolt MEX 12 3pos.

(TR

Valve arm retainer
tightening torque 0.8~1.0kgf-m

3) Install the vaive arm case cover
assembly to the valve arm case.

Bolt MGXx 20 Opes.

s

Cover tightening
1or que 0.8~ 1 Dkgf-m

% {Valve arm cover}

3 | Connecting | 1) Piace the drive unit on the stand.
engine with { As for connecting the bottom cowiing
drive unit with the upper case, refer to p.4-6.)
2) Sat the LO intake pipe. packing,

Q-ring and seal rubber to the top

of the upper case. and instal the

engine.

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

Cunnect the engine with the upper

gase, sligning to the positioning

parallel pins (6X12).

Bolt M8X 25 2pcs.

MEX30  Ipcs.

MEX55  Bpgs.
Connsaction
tightening torqus 2.8~-2, Tkgf-m

Note:
Apply grease (COSMO 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
[ Item Procedure Symbol Photo/Diagram
32 | Wire harness| 1) Connect the wire harness and the - — B
and battery cable. Insert terminals for Power 1ill motor
battery cable wiring connections. & { ®
N ' j @ Red /]
2) Connect the decompression wire and ' S il
the regulator wire. _Biud [ged
3) install the reverse rod. Relay bg}; 8 reen
4) Make sure that there is no abstacle ' :
arsund the engine.
(Refer to the wiring diagram on _ Switgh L
p.6—6 ~ 6-10.} Power tilt specificatian for

LEP, LLEP and ULEP

5} Connect the pips coming from the
cylinder block and the FO feed pump
to the FO connector of the bottom
cowling.

( Connect the wire harness)

{The view after completing the
handle mount)

{Clamp the piping)
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Chapter 2 Disassembly and Reassembly
4. Reassembly Procedures SMID27A & D36A

Na Item Procedure Symboaol Photo/Diagram

33 | Top cowling| 1) Install the top cowling.

2} Tighten the bolts with a ¢tamp

handle.
{Top cowling}
34’ Fuel oil Connect the fuel oil pipe.
pipe {Tank — engine)} Level gauge

Tightan the hose bands securely.

Be careful of the hose direction.

{The priming pump should be on the
i right.}

Level gauge

- ':

DI7AY
D3BAY

¢

Fuel oil pipe

Fual oil tank

{Fuel il tank and fuel oil pipe}

2.08 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

Na. ltem

Procedure

Symbol

Photo/Diagram

1 | Lower gear
case
{Refer 10 p.4-9)

i

i

1) Insert the needle bearing (BH-1616)
into the lower gear case.

2} Install the zinc.
Apply screw lock {THREE BOND
1321B} to the holts.

3) Insert the needle bearing (HK 2520}

into the ¢il seal case.

4) insert the needle bearing (RNA—4904R)
into the bearing housing.
Insert the oil seal so that the outside
of the oi} seal somes to the outside.

Installing direction

{The spring should face
to the gsawater side}

Drive in

{Inserting oil seal)

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

6} Insert the shim into the bearing
housing, and insert the reverse gear
assembly.

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

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

Drive in

Too! l Qil seal cese

NNV

Wl
\

N

(Install the reverse gear assembly)

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

SMID274A & D36A

Mo ltem

Procedure

Symbol

Photo/Ciagram

8) Instali the dog clutch to the propelier
shaft,
{ Apply grease to the shift plunger
before ingtalling.)

Shift plunger Dog clutch

& j -

Stwop ring Cross pin Shift spring

{Propalier shaft}

The dog clutch has 6 ¢laws on forward
side, 3 claws on reverse side.

Install the reverse collar {standard
2.6).

9) lnsert the propeller shaft assembly

into the bearing housing.

{Dg not forget to install the reverse
coltar.}

10) Instal! 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.

{Da not forget to instal! the thrust
bearing shim.)

12} Insert the shim into ths lower gear
case, and insert the outer rage.

9in\ﬁ
: Crass pin
ring

Dog ciutch

{Spring and dog clutch}

{1nsert the outer race)

{Press and fit the outer race)

Shift
plunger
Propailer

shaft Shift

spring

236
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Chapter 2 Disassembly and Reassembly
5, Reassembly Procedures for Drive Unit

SM/D274A & D364

No. ltem

Procedure

Symbol

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) Install the drive shaft assembly to
the lower gear case.

15) Install the drive shaft and the pinion
gear.

Tightening tarque 0.5, 4.
M12 % 1.25 0.5 kgf-m

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

e D2 I ST

1

j Clearance
0.5+0.025mm

=5 .

Sy

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

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

{Insert the oil guide)

{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 & D364

No

ltern

Procedure

Symbol

PhotolDiagrarﬁ

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 hacklash, 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
O-ring.)

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

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

M10x 35

=01 .
tightening torque 38 kef-m

24) Knock 2 knock ping (6 % 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 conling water pemp
assembly.
Apply grease to the O-ring so that
the O-ring does not fall out.
When inserting, match up the key
groove to the drive shaft.
Apply THREE BOND 1215 to the
fixing bolt. '

{Measure the backlash)

{Drive shaft)

¥
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Chapter 2 Disassembly and Reassembly
5. Reassembly Procedures for Drive Unit SMID27A & D36A

Na. [term Procedure Photo/Diagram

21) Install 3 drain plugs.

28) Instal! the water inlet cover.

f1nstall the cooling water pump)

Water inlet |
cover

alug

2 | Upper case ! 1) Apply liquid packing to the separate :

{Refer top.4-5}:  engina mount, and install the separate
engineg mount to the upper case.

2) Insert the exhaust pipe and the

packing.

{Apply THREE BOND 1215 to the
fixing bolts.}

M6 X 20 i

tightening torgue i 0.7--0.Okgt-m

3} Install the seal rubber.

4) Install the mount rubber.

MExE0 - {Engine mount)
tightening targque 1.9~2.Thgt-m m

5) Install the drain plug {1 p¢.).

{Install the seal rubber}

{Lower part of upper case)
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Chapter 2 Disassembly and Reassembly

3. Reassembly Procedures for Drive Unil SM/D27A & D36A
Na {tem FProcedure Photo/Diagram
3 | Clamp 1) Set D-rings to the tilt tube hote,
bracket {Fit the small Q-ring to the inside

{Refer top4-4.} and the iarge O-ring to the outside.)

{Referencs}
There is & cast indication on the
manual valve hole,

Tik tube nut
tightaning torque 2. Okgf-m

4 | Swivel 1} Insert 2 bushes into the tilt tube hole! §
bracket of the swivel bracket. i
{Refer to {Face the groove to the grease hols.)
pA-1~4-3}

2} Set a washar to the right of the tilt
logk lever, and install the tilt lock
lever to the swivel bracket. Set a
washer, a spring, a washer and a tilt
collar ¢ the right of the tili lock jever.
Set a washer to the left of the tilt lock
lever, install tha tilt lock lever to the
swive! bracket, and fasten the swivel
bracket with a split pin.

{Fix tho teft and right lock levers.)

3) Insert 2 bushes for fixing hydraulic
eylinder.

4) Insert a bush into the hydrauiic
cylinder.

{Insert bushes for fixing hydraulic cylinder)

Frirted in Japan
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Chapier 2 Disassembly and Reassembly
5. Reassembly Procedures for Drive Unit

SM/D27A & D36A

No | Item

Procedure Symbol

Photo/Diagram

4-

—

Manual filt
swivel
bracket
(D27A)

Procedures 1) to 4) are the same as
the swivel bracket.

5} Install clamp brackets {left and right)
to the swivel bracket with a tilt tube.
(Do not forgst to install a tilt spacer,

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.

8) Install the tilt assist spring and the
cover.

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

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

Clamp brackst

Revarse lock
levar

Half tilt arm Thrust rod

Handta
bracket

Steering
bracket

Fivot shaft

Tilt tube

Tilt assist spring

Spring cover

Printed in Japan
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Chapter 2 Disassembly and Reassembly

5. Reassembly Procedures for Drive Unit SM/D27A & D364

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 tilt lock lever.

6) Set a tilt stop laver (with spring pin),
atilt spring hook, a return spring
and a tilt lock collar to tha tilt lock
lever (left). Set & washer to the tilt
lock fever (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) Instat! a tilt lever bolt to the tilt
i I spring hook.

k
: 9} Install 2 bushes to the swivel bracket.

£ 10) Set a bush to the shock absorber,
! and install the shock absorber to
the swivel bracket.

11} Set a return spring lever to the
change lever of the return spring
and the shock absorber.

!

{Set the return spring lever)

{Set the return spring lever}

12} Insert a swivel bracket pin into tha
swivel bracket, and install gas shock.

13) Instalf a washer and a stop ring to
bath sides of the swivel bracket pin.

Printed i 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

Suppart bolt

Suppart cylinder

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,

177 Install the half tilt spring hook to
the swivel bracket.

18) Knock the spring pin into the swivel
bracket.

18) Set the half tilt stopper to the spring
pin,

20) Set the half tilt arm to the spring
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.

Steering
bracket

Swivel bracket

Tilt tube

@

{install the tilt lever)

K

{Tilt stop rod and spring)

Handls brackst

i {Shock absober)
L+ )
L _J
=

Swivel bracket

Bracket lower mount

(Manual ti't swive! bracket for D36A)

Printad in Japan
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Chapter 2 Disassembly and Reassembly
5. Reassembly Procedures for Drive Unit SMID27A & D36A

Na Itern Procedure Symbol Photo/Diagram

4-3| Hydraulic | Procedures 1} to 4} are the sams as the
tilt swival| swivel bracket.

bracket
{option) 5) Fix the hydraulic cyfinder with pins.
Fasten the both sides with washers
and stop ring.

6) Set 2 collars to the hydraulic cylinder
rod side of the swive! bracket.

7) Install the eylinder support to the
bydraulic eylinder fixing side.

8) Install 4 grease nipples.

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

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

10) Install the cylinder support with
nuts.

11) Instell the tilt tube, in which 2
washers are inserted, and fix with
nuts.

Tightening torque 2ugf-m

Tighten the cylinder support nuts
tast.

M16

tightening torque 11~15kgf-m

Install 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.) o
>
Tightening torque 2 kgf-m {Install the powsr unit)

13} Pass through the clamp bracket
grommet hole, and fix it with a m

grommet,
(Use a rubber grommet cut with a
5CiS50r)

{Cut the rubber grommet and insert it)

2.38 Printed in Japan
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Chapter 2 Disassembly and Reassembly
5. Reassembly Procedures for Drive Unit SMID27A & D364

No. {tem Procedure Symbol Photo/Diagram

14) Install 4 flare adapters attaching a
seal tape.
(2 adapters for the hydraulic
cylinder and 2 adapters for the
power unit)

3/16

tightening torque 1. 1kgh-m

15) Install the flare tube, and adjust it
50 that it does not contact with any
part.

16) Install the thrust rod. {Install the thrust rod)
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Chapter 2 Disassembly and Reassembly
5. Reassembly Procedures for Drive Unit SMID37A & DI6A

Mo Itern Procedure Symhol Photo/Diagram

§ | Bottomn 1} Instaif the bottom cowling {with a
cowhing FO connector, a stop wire, a key
{Refer top.¢~6.)]  switch, a L warning lamp, a

battery cord, 2 grommet brackets)
to the enging mouni.

Tighten the goliar, the grornmaet and
the washer with united boits.

Tightening torque 0.8kgf-m

Note:
{nsert washers if the bholts are
tightened on aluminum body.

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

6 | Shift bracket | 1) Install the shift rod to the detent with

{Reler o p 4-7.3  a 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 lsver. and fix it on
the shift shaft with a spiral rolier pin.

4} Install the reverse limit shaft to the
reverse lever with a apiral roller pin.

{

8) Install the detent spring A alnd B. {Install the shift bracket
(Apply greass to the detent springs.) (stop bracket for D27A) assermbly)

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

7} Install the bottom cowling to the
sngine mount.
As for D27A, push seal rubber with
a pushing plate.
As far D3IBA, tighten the grommet
with bolts and nuts.

®

(Shift bracket (stop bracket for D274) assembly)

P

i
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Chapter 2 Disassembly and Reassembly

5. Reassembly Procedures for Drive Unit SM/D274 & D36A
Mo ltem Procedure Symbal Photo/Diagram
¢ | Stearing 1} Sandwich the wave washer batween |
“handle,etc washers, insert a bush and install
, (Refertop4-1%)|  the steering handla.
MEX 25, MB=E5

fapplied with THREE BOND 1215}
Insert the bush in the steering handle
and fix it with the handle support.

2} Install the grommet to the regulator
cable, and set the assembly to the
1 © bottom cowling.

1
. I

3) Install the steering brake to the
swival bracket. {Wave washer)
{Install & spring. arubber and &

washer with a set bolt.}

{Steering brake)

8 ! Setting 1) Knock 2 knock pins into the lower
: lower gear gase.
Yand {Apply THREE BOND 1215 to the
upper gear pins.) :
case '

! 2) Fit the extension for the LL snd UL

models.

{Apply THREE BOND 1215 to the
whole installation surface, )

3} Insert the cooling water pipe into the
cooling water outlet side of the fower
gear case.

Note:
Attach water seal rubbers on
the upper and lower side of the
cooling water pipe before
inzerting the pipe.

{SUL For D27A only)

4) Insert the water seal rubber into the ‘Wﬁ
upper case, fix the rubber with the
seal rubber case, and install the

lower gear case. T C m SUL
M10X 35 Drive| D27A |196630-04500| 19663104500 | 196632-0450 | 196633 ~04500
Tightening torque 3.8kgt-m shalt | 36 A [196640-04057 | 196641 - 04051 | 10668204051 ] —
Shim assembly 15663002801
§) install the connection. E xtension — | 196501-112530] 196607 -07530] 19664302530
Bolt —— 186640 10710 1896630- 10330
6) Connect the;hi?t rod and the shift | T wesa— 1007 —_
cam using the connector,
Set both agt the reverse condition, Wosher _ - 19565010480
and tighten them with nuts, Parallel pin - 196630~ 10530
Shift cam  |1956640-06552 | 198641 ~06551 | 1966420551 | 196643~ 06550
Cecting water pioe | 1086400855 | 196641 -05550; 198647- 00550 196613~ 04530
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Chapter 2 Disassembly and Reassembly
5. Reassembly Pracedures for Drive Unit SMID27A & D36A

r

H
Na ttern Procedure : Symbol Phota/Biagram

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

instali the upper and lower washers.
{Apply grease to the washers.)

@r— Bush

@.— Seat
@- Washer

2} insert the pivot shaft, a

3) Install the bracket mount to the lowsr R
side of the pivot shaft. {Do not forget

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.

Install the upper case assembly to

the swivel bracket assembly.

4

e

Tightening torgue 3.8kgf-m

Attach stopper and a washer (appliad {Insert the pivot shaft)

with screw lock) to the bolt, and
tighten it. The lower side sheuld he
tightened with 2 wagher and a nut.
The upper side should be tightensd
with no stopper and screw lock.
Insert & screwdriver into the rubber
i side to fix the balt when tightening.
5) Install the bracket handle.
{Apply THREE BOND 12078.)

6} Instalf the fower mount housing.,
{Apply THREE BOND 12078.)

{8racket of the upper side of the upper case)

rr

{Tighten the bracket(lower side)) (Install :He uppr case aebly}

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

1. Inspection and Service Procedures for Engine Parits

SMID27A & D36A

1. Inspection and Service Procedures for Engine

Parts

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

(1) Clean all paris completely to remove dust, oil, carbon
and scals, etc.

{2) Blow compressed air through oil holes to remove deposit
and check that thers is ne clogging.

(3} Remove carbon deposited on the cylinder head and the
intake/exhaust valve, etc. with cara so that the pars
will not be damaged.

{4} Put in order the parts that have a definite combination
to prevent confusion.

Printed in Japan
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1-2 Standard for replacing (repairing) parts

Measure each part and check it according to 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 manifold is
housed inside, and the c¢ylinder liners are cast in the cyl
indar black.

1. Cautions when reassembling and servicing

{1) Provide high pressure steam cleaning to he inside
of the cylinder block, the cylinder head and each oil
hole.

(2) Knock 2 knock bushes into the top of the gylinder
head.

{3) Replace the old anti-corrosive zinc.

2. Cylinder linar
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 finer. Repair
the part accarding to reboring (oversize of 0.25) if
it excesds the size limit.

{mm)
Standard " Wear limit
L 70 +0030
($82)+0.020 |
Liner inside M. 470 +4.020 7010
diameter (¢ 82)+0.010 (82.10)
S $70 +0.010
f$82) 0 .
()} for D3GA (Cylinder block}

3.2 Printed in Japan
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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 monocblock is
connectad and tightened to the cylinder block at the
center of the crankshaft. The il cooler is installed in
place of the bottom lid. {Oil cooler is tor 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. ¢40,0.010 0.1
Cap bolt {M10) ! Head width (1)
tightening torgue : 467 kgf-m
D36A
A28
(mm}
Standard Wear limit
Main bearing +0.037 T
inside dia. 50,0 010 50, 1
Cap bolt (M12) Head width (17)
tightening torgue 8.0%9-5 kof-m

Printed in Japan
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Chapter 3 Inspection and Service Procedures for Engine Poris
3. Piston and Connecting Rod SMID27A & D36A

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 gombustion chamber is molded on the piston
crown.

+ The piston rings consist of {he two compression rings
and ong oil ring.

* The piston pin is full floating typs.

» The connecting rod is stamped and has Ishapad stem
with the large connecting rod end split horizontalty.

= The crank pin metal is provided with a thin aluminum

backing.
1. Cautions when reassembling and servicing
{1} Piston head and combustion surface y {mm)
Remove the carbon deposit on the piston head and \ Standard Wear limnt
combustion surface. Take care not to damage the i =
piston. Check thal there is no flaw on the combus- L fﬁ?'ﬁg}ig'g&g '
tion surface, Piston f—mr-r——'""*——'—“-"— 69,88
gutside M1 o« 0005 (81 ‘88)
{2) Measurement of piston outside diameter diameter ’* YT '
* Measure the piston autside diameter, and check the 13 7 —oms ’
waar of the ring grooves. ¥ the size measured s {L. Mor 8 iz punched on the piston head) () for D3GA
below standard, or it they are excessively damaged,
replace the piston.
» Measure the pisten oulside diameter 20mm shove No.i Bistos rin
the piston bottom and at a fight angle to the piston ' =2
pin.
(3} Repiacement of piston pin
* The filting size of the full ficating type piston pin is
shown below.
= Apply oil to the pin, and insert it into the pin hale at
normal temperature fwhen the pisten is replaced). Exhaust valve
side receys
{mm)
DZ7A D36A Fiston pin
Piston pin hole +0.008 +0.068 $top cin
inside diamater ¢ 20 h $26 hote 2
Piston pin ] a
outside diameter $20_g g 260 o1 \
74 Frinted in Japan
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Chapter 3 Inspection and Service Procedures for Engine Paris
3. Piston and Connecting Rod SM/D27A & DIGA

{4) Measurement of piston ring
Measura the width and thickness of the piston rings,
clearance belween 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) Measuremant of thicknass and width of piston ring

(mm)
Standard Wear limit
Thickness 2'75tn.10 —
No.1
Piston 1.5:2'2;2
ring Width _0'010 —_— 3y Pision pin metal
20000 )
( " —0.025
Thickness] 3,1 *9:0 .
ND._Z —0.010 Connecling rogd
Piston 1.5
ring Width —0.025 e Crank pin matal
( 5 p~0:00 )
Y —0.025
Thickness|  p o £0-20 ——
Oil ring .
. —5.010 Alignrmant
— k
Width 3‘5_0'025 m:’e:ke side
Net ring and o
groove clearance 0.050~0.080 0.12
Na2 ring and -
groove clearance 0.030~-0.060 0.12
Gilring and
groove clearance | 0.020~0.050 0.12
{ ) for D3BA
2) Measurgment of piston ring end gap Connecling rod
Insert the piston ring into the ring gauge. Measure
the piston ring end gap with the gauge. \
(mm)
d w | Piston
Standar ear limit @
End gap of Na1. Mo 2 | 0.25--0.36 1.2 Ring geuge
piston ring {0.25~-0.40) ) - ”
Piston ring | W\
End gap of oil ring 0.15~0.35 1.2 '
Measurement of ring end ga
Y for DA ¢ 9 end gap)
3) Replacemant of piston ring . mle_ ksi;:lsec ;;il:p.the maker’s
Fully clean the ring groove when replacing the \
ring. For fitting, the side with the maker's punched -t
mark al the end gap should be at the top. Check
that the ring can be moved lightly.
{Fitting direction of ring)
Printed in Japan 35
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Chapter 3 Inspection and Service Procedures for Engine Parts
3. Pistor and Connecting Rod

SM/D27A & D36A

2. Connecling 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 ardl small end holes
of the connacting rod and measure the distortion and
parallglism of the connecting rod. Replace it if the

2

size deviates from the standard.

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

Measuremént of inside and quiside diameter of pis-
ton pin and metal

1) Chack the piston pin and metal for the seizure,

cracks and other damages.
sively damaged.

Replace it if exces-

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

{rmm)
Standard Wear limit
20_°
Piston pin ®2U_g 008 19.90
outside diameter (626 _g.m 3 {25.80)
+0.038
Piston pin metal $20 +0.025 20,10
ingide diameter +0.038 (26 .10}
(926 L5p55)

Clearance
between piston {gg%g:ggg% 0.1
pin and metal ’ ’

{ ) for D36A
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Chapter 3 Inspection and Service Procedures for Engine Parts
4. Crankshaft

4. Crankshaft

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

= The spline piace is press-filed to the power take-off
{bottam and).

SM/D27A & D36A

Feather key
Steel ball[1/4) (7 x 14}
1. Caufions for reassembling and servicing J

(1} Inspaction 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 crankshatft.

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

R

{mm]) 2
_ T-belt pulley attachment ;
Standard | Wear limit puTey . E@i
Balt gulley X
Crankshaft distortion <0.03 0.05 Crown washer
Crown nut

{Crank shaft)
{3) Measuring crankshaft pin and journal
Measure the outside diameter of the crankshaft pin
and the journal. Ifthe wear (roundness or taper
degree) is excessive, either replace or repair. When
tha outside diameter is within the wear limil, consider
to be adjustable.

(mm)
Standard Wear limit
36 °
Shaft outside|  ®°° —0.015 35.90
diameter 0 {43.90)
(64 s
+0.042
| Rod metal | @30 100 36.08
1 diameter (p44 :g‘g;j) (44.08)
0il 0.020~-0.067 0.15
clearance {0.024~.0.061) (6.15)
40
Shaft outside| ™ -0.015 39.90
diameter o {49.90)
(950 _y 015 )
T . 0.038
£ !3‘*5.‘;'“9 40 00 40.08
inside
3| diameter (450 :gg‘::) ) (50.08)
Oil 0.010~0.0563 0.15
clearance {0.010~-0.056) {0.15}
{ ) for D36A
Printed in Japan a7
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Chapter 3 Inspection and Service Precedures for Engine Parts
3, Camshaft SMID27A & D36A

5. Camshaft

The intake/exhaiust cams, the fusl ¢am and the joumalsg of
the camshaft are surface hardened and grounded. The
camshaft drives the lube oil pump, linked at its and.

1. Points for reassembling and servicing

£1) Measuring outside diameter of camshaft and inside
diameter of journal
Maasure the camshaft. I itis damaged excessively,

replace it.
{mm) {Carnshaft)
Standard Wear limit
-0.056
Camsha_ft 41 —0.07% 40.9
outside diameter (548 :g‘ggg ) {48.9)
. ‘: 1 Lift {H=2r}
Carnshaft ¢4t T0.0%5 RN
journal inside +g 028 :ég; [ \
diamster (¢ 40 P (49.07)
Radius r

. 0.050~0.100 0.15

Qi clearance | /q'n50~-0.100) (6.15)
{ ) for D38BA {Cam height)
{Cam height)
{ {mm)
\ Standard Woear Hmit
Intake cam 34,965 -0.1
height () {41.928} (0.1}
E xhaust cam 34.985 6.1
haight {H) {41.928) {-0.1)
Fue! cam 33.436 -0.1
height (H)  (42.843) (-0.1)
{ ) for D36A

Printed in Japan
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Chapter 3 Inspection and Service Procedures for Engine Parts
6. Cylinder Head SMID27A & D36A

6. Cylinder head

* The integrated cylinder head for the 3 cylinders is built

in the cylinder block.
« Each cylinder has intake and exhaust valves, both fitted gi
with the valve seat insert. -

1. Cautions when reassembling and servicing —

{1} Inspection of combustien surtace for cracks i ' ; :
The combustion surface is used under savere con-
ditions, including exposure ta the extréme high tam- : ]
perature and pressure and also the low temperature i F X,
of the intake air. Check the combustion surface tor
discolorations, distortions and cracks with a color
checker. |

{2) Inspection of intake/exhaust valve seal
Check the intake/exhaust valve seat for the contact
condition and the width. !f the seat surface width
excends the wear limit or the surface is oo coarse,
modify the seat.

(3) Procedures for grinding intake/exhaust valve seat

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

1) Sea! specification

Intake valve seat Angle : 45°

Exhaust valve seat Angle - 45°

Standard interference

{imm)
D27A D36A
Intake valve —
seat .058~-0.004 0.088~0.124
Exhaust valve _
seat 0.050~-0.083 0.067 ~0.103

( Modilying intake/exhaust )
valve seat

2) Be sure to measure the clearance between the valve
and the valve guids, if medifications 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 compound.

4) Grind the valve seat with gil only.

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

Printedt in Japan
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Chapter 3 Inspection and Service Procedures for Engine Parts
6. Cylinder Head SMID27A & D36A

{4) Inspection of intake/exhaust valve and valve guide

* The cylinder head has oneg intake valve and one
exhaust valve {two-valve system). The O.H.C. sys-
tem dnven 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 distertion
Check the valve stem for wear and distortion. If the
valve stam is distorted or exceeds the wear fimit,
replace it. (Also replace the valve guide at the same

tima.)
{mm)
Standard Wear limit

—0.030
Valve S‘em! Intake | &7 _y 00 6.92
31_1tside oom

lameter i
Exhaus! ¢7 -0.045 6.2 (Measuring valve stem}

2) Inspection of valve recess
After the valve has been repeatedly groundsd, 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)
[ :
Valve recess | Standard . Wear limit
!. Intake 0.25+401 0.5
D27A - -
Exhaust ©0.50£0.1 ©0.25 {intake/exhaust valve recess)
Intake 0.26%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. Cylinder Head

SMID27A & D36A

4} Inspection of intakefexhaust 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
£ | (Outer/Inner) {43/40.7) | (41.6/39)
& Compressive force (kgl) 2.37
] {tmm Compressive [orce) 1.87
S | Stant 16 2.0
{ ) for DIBA

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 tha right diagram, weld the seat remov-
ing rod (an exhaust valve is attached later) to the
weld-removing piece at three pans, and knock the
rod to remove the seat.

Be sure to clamp the & side of the welder 1o the
seat removing rod (shown in the diagram) when
welding.

Protect the spudder on the explosion sutface of the
cylinder with teflon seats. (Refer to the SERVICE
NEWS 92MB-008.) Press-it the valve seat with a
guide and a hammer (special tools).

Printed in Japan
ABAS055-1C03

Downloaded from www.Manualslib.com manuals search engine

(

oste. % A

%b

Surface plate

U

The end of the shaft

may be grounded S

Measuring the fres length
of the spring

b5

)

|Allawable tilt value { -:— i
is less than 0.03.]

because it is hardenad

ARG N

-0.030

Tl

(&7 _pipas |

Seat remaoving rod
An exhaust valve
should be installed
later &t 3 part.

)

65

MME SCrew -
Hv279-327

{Reference)
HRCET-SS)

(Hardnass :
{Material : ¢8.5£0.1)

{Seat removing rod)

Sest removing rad @ 1=y
\\ﬁ/ Fe

Be sure to clamp tha

side of the welder
re.

Weld three points
af this part

Weld-removing piece
(I; and & {Dispozabie)

Teflon seat &

{Seat removing method)


http://www.manualslib.com/

Chapter 3 Inspection and Service Procedures Jor Engine Parts
8. 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 scratched by the peripheral greoves 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-fil the vaive guide with a positioning piece
and a press-fitting tool. '

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

~|

D L EJ

D27 A 2510,1 45t0.l
{Removing tool 120270-9977¢)
D36 A 30130 4?.5t0,1
© oy I:gk‘.ﬂ @ F_L
. -9 l"\-
L : Ny
T 7|7
E 4D 5
{ Positioning tha valve guide)
{mm)
] Standard Wear limit
Inside diameter i3 o— >
of intake/exhaust | &7 o oo 7.08
valve guide ) {Hend reamaer)
Clearance between
intake/exhaust valve| 0.035~0.065 0.12
and valve guide -

NOTE: A valve stem seal is attachad on the inlake/exhaust
valve guides. Replace tha valve stem seal with
new one if removed once, because it is not reus-
able. As for D3FA, the valve slem seals for the
intaka valve and the exhaust valve differ from each
other in shape, so be carefl cf the lype of the
valve stem seai. Use the press-fitting fool described
in p. 2-3. . 3 %

(

Install'the valve stemn sesl )
{Special tool)

Printed in Japan
ADASDS5-JCO3

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Chapter 3 Inspection and Service Procedures for Engine Parts
7. Yalve Arm Case SM/D27A & DIGA

7. Valve Arm Case

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

1. Cautions for reassembling and servicing

{1} Measuring tha inside diameter of camshaft journal in
valve arm case
Moasure the camshaft journal inside diameter. Re-
place the camshalt journal, if worn beyond the limit.

{mm)
Standard Wear limit
Bearing {6006) | $47 | —0.030 46.99
inside diametar |{$55)| —0.050 {54.99)
Mid-journal 41 | +0.025 41.07
inside diameter |($49)| O (45.07)
L0 purmp side ournal +0.021
inside diameter | © %] g 26.05
{ ) tor D36A

{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 (5006) and valve
arm shaft journal carefully before instatling.

{Valva arm cese)

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

8. Intake/Exhaust Valve Arm and Unit Injector

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

1. Cautions for reassembling and servicing

(1) Measuring outside diameter of inlake/exhaust valve
arm shaft and inside diameter of intake/exhaust valve
arm
Meaasure the outside diameter of the intake/exhaust
valve arm shaft 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
{ntake/exhaust valve arm -0.018
shaft outside diameter #6503 15.80
15+(.'0.()IB
Intake/exhsuss valve arm| ¢ 0 16.03
inside diameter +0.006 ;
(¢16 5012 )
Claarance between valve
arm shaft outside diam-{ 0.0186--0.052 0.13
eter and valve arm insids|{0.004~0.040) :
diamster
{ ) for D36A

Measuring outside diameter of injector driving valve
arm shaft and inside diameter of valve arm

(2

—

= Moasure the outside diameter of the injector driving
valve arm shaft and the inside diameter of the valve
arm. Replace the injector driving valve arm shaft or
the valve arm, if worn beyond the Iimit.

{mm}
Standard | Wear limit

Unit injector driving | ¢ 16 :g’g;ﬁ 15.88
valve arm shaft outside _0'020 (21 .88}
diameter (622 5 00 2 )
Unit injector driving & 16 +g.01a 16.03
valve arm inside +(.021 (22-03)
diarmneter (2277 ) :
Clearance between valve arm
shaft outside diameter and (ggtj)g:ggig) 0.15
valve arm inside diemeter |+ )

( ) for D36A

» Inspection of injector driving valve arm roller
Check the roller pins on the injector driving valve arm.

I flaws, cracks, or wear s excessive, replace the

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

Downloaded from www.Manualslib.com manuals search engine
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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
M ing pasiti
Measuring procedure easuring position

Exhaust valve

a. Remove the unit injecior.
FGess

b. Turn the flywheel to position the piston at ap-
proximately 20° befare 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.)

¢. Turn the flywheel in tha regular turning direction
(clockwise viewed from the flywheel side) to pe-
sition at approximately 20° after the top dead
center, and take out the measuring fuse.

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

{mm)

Standard

D27A 0.60°0%

Top clearance

D36A 0.5570%

{4) Adjusting valve clearance of intake/exhaust valve head
Adjusting procedure
Take out the unit injector valve arm relainer.

a. Adjust the clearance while the engine is cool.

b. Position the piston at the fop dead center of the
combustion strake. (Top compression)

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

d. Adjust the clearances bhetween 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/
axhaust valve heads before adjusting.
2. Relor lo p. 3-29 if the timing gear pulley is

& screwdriver

disassemblad. Box for valve clear-
ance adjustmant
(mm)
Standard
Clgarance nauge 0.2mm
Intake .2

Intake/exhaust 0
valve head clearance

Exhaust 0.2

( Intake/exhaust valve head)
clearance adjustment
Printed i
in Japan 3.15
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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 injaction timing

Adjusting when the unit injector is installed on the
angine

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

NOTE: For adjustment use a defleclion mirror.

Standard

D3IA DA

Fuel injection
timing {(FIC)

LTDC 15° bTDC 12°

Z by aline 1%
]

L 1 {Flywhesl})

i

\Top mark
Indicator 15

for D3IGA

by aline LoI0°
L

I ,  {(Flywheet)
[
i |

\Tap mark

tndicator 12¢
for D27A

i
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Any control lever position may be accepted.
{Becguse the pfunger has no top lead. )

3-16

—— | \_5 ﬁ)

Push in

Adjusting scraw

Lock nut

o ~_ _Fuel_valva arm

H (Slalic fuel injec- )

tion starting
position of enging

Tappet line

il

Unil injecter

{Adjusting fuel injection timing}

Serewdriver

Screw in

F.O. valve arm
i adjusting screw

Y=t
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Chapter 3 Inspection and Service Procedures for Engine Paris
9. Thermosiat SM/D27A & D36A

9. Thermostat

Two wax-pellet type thermostats of the same shape are
installed to the cylinder black side caver, ane for the water
temperature and one for the exhaust temperature. These
thermostats keep the temperature accerding to the water
temperature and the load.

1. Cauticns for reassembling and servicing
{1} Inspection af thermostat

a. Place the thermostat in a container fitled with water.
Measure the water temperature with a thermometer "
while heating the water. If the valve opens at the (Jiggle valve, thermostat cover)
specitied valve opening temp. and opans fully at the and thermostat
specified valve full-open temp , the thermostat is goad.

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

Standard temperaturs G
Valve Valve YANMAR code Mo
apening temp, | full-open temp.
Water temp. _
thermostat 12°C 82C 120270—48191
Exhaust temp. _
thermostat 65°C 75°C 120270-49203
b. Use new packings and seal washers. .
¢. Tightan the boits (M6 X 25, M8 X 50} at the spacified .

torque. o

Bolt (MBX25, M6X50) { Width {10;
Tightening torque 0.8~1.0 kgf-m

d. Remove any dust from the thermostat. "y

{Install the thermaostat)

Printed in Japan
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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
%Rrotecior
side

M-type unit injector \ Protgctor
Fump type I Packin

DI6A D27A Pecking (55)
Plunger
diameter mm' ¢ ’ ¢ ° - {njector
ﬁgf;le injection o | 5-0.22% 155 | 4— $0.20 150° retainer
Pre-stroke mm 30 25 3 34 Washar

G oL Q\H E%M‘\d‘mpiﬂg

Cam 1ift m 7.0 6.5 IHexagonal hale bolt
Fusl vaive kgt/ 2002 (M3 35)
opening pressure| om (Unit injector)

—
b

D27A and D36A —|

Parts diffrent between — ‘

lﬁh
) © Tappat
PP
Contral lever =

- Tappet guide
plate
! 1 }

I- II i i : Set bait

l Plunger spring

|

‘ Plunger

{Unit injector assembly)

Plunger barrel

i Injectar bady ‘
| Nozzle nut I
0Zzle nu
Mozzle ass’y\
{Nozzle ad justing holder and norzle)
318 Frinted in Japan
AJAS055-JC03

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Chapter 3 Inspection and Service Procedures for Engine Parts

10, Unit Injector SM/D27A & D36A

2. Disassembling the unit injector

Disassemble and adjust the unit injector body at a service Adiusti .
Shﬂp. justing shim .

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

Spring sesat g

(1) Inspection of nozzle assembly

a. Carbon flower Stop plate amry
A phenomencn that carbon sticks 1o the nozzle like

a flower is called carbon flower. As carbon flower
reduces combustion performance, remove the car-
bon if any.

C

b. Spray shape Nozzls assembl
1) Chack tha spray with & nozzle tester. |

2) Normal spray shape (illustrated below)

* No excessive angle deviation.
* The spray is fine mist. Nozzle nut
= The spray stops instantaneously. !

I

{Nozzle disassembly)

<l

D27 A:150°

D3i6A:155°

r Slop plate

nil injector I

{(Normal gpray shape) ody l H——Pﬂ
- I E b Nozzle assembly
_ | . i
{2} Adjusting nozzle valve opening pressure T Adjusting shim
1) Remave the nozzle from the unit injector. t
g Jlozele spring
2} Install the nozzle to the adjusting holder. e
Assemble the adjusting shim, nozzle spring, spring ) — Nozzle nut
seat and stop plate, and install the assembly. é_smwa_' i s
L] i
I
Tighteni 4,04, f-
ightening torque 0 5 kgf-m {Disassembling the nozzle sssembly}

{M12 X L5)

17 Widih

Mozzle nut

Hozzle assembly

{Adjusting holder assembly)

Printed in Japan
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Chapter 3 Inspection and Service Procedures for Engine Paris
10. Unift Injector SMID27A & DI6A

3} Test with a nozzie tester,

Valve opening pressure 2007° wghoodt

Injection
pipe

NOTE: if the nozzle assembly has been used lgss than
500 hours, the pressure Is hardly changed by re-
placing the nozzie assembiy.

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

Compara the depths of H and Hi illustrated on the
right diagram, and adjust the thickness of the ad-

justing shim {described below).
0 &
~{ NOTE }——re— =
D (Shim thicknessl ol 5 b
1. The ID. is displayed (ﬂt -
5 0.25 with permananit ink.
tn bod justi
30 0.30 {inector ¥} {Adjust ﬂ?duhﬂg?;;
1202763070 12037093070
35 0.35 2 .0.1mm adjusting shim .
increases or reduces Stendard size
40 0,40 mkw/mz valve open- H=H1=13.9mm
ing pressura.
45 0.45 3. Use ane adjusting shim.
{2 or more adjusting
50 0.50 shim are forbidden.)
55 0.55
Valve opening pressiure 120270-93010
adjusting holder
{Conflrmations]
Confirm tha following before installing 1o the unit injector bhody:
install the nozzle adjusted at 200 £ Skgffem 2 with the ad-
justing hakler, spring and shim to the unit injector. Tighten
the case nuts after readjusting H: and H.
Example:
(1) Dimension of shim adjusted at 200 % Skgffom?
{shim thickness of nozzle valve cpening pressure adjusting holder) 0.45
{2} Dimension of H {depth of injector body nozzie spring casa) 1385
{3) Dimansion of H {depth of nozzle vaive opening pressure adjusting holder nozzle spring case) 13.90

0.45 + (1395 - 3.90) = 0.50 (hickness of shim in unit injecior assembity)

NOTE: Replace the packing, protecior and C-ring with new
enaes when installing the unit injector o the engine.

Frinted i Japan
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Chapter 3 Inspection and Service Procedures for Engine Parts
10. Unit Infector SM/D27A & D364

{Procedures for adjusting nozzle valve opening pressture)
{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) Ingtalt the nozzie 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 221
ADAS055-HC03 :

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Chapter 3 Inspection and Service Procedures for Engine Parts

10. Unit Injector SMID27A & D36A

3. Removing unit injector

(1) Be sure to remove fuel oil or to tilt up the engine
before removing the unit injectar {fo prevent fue! leak
at the fuel pass).

{2) Algn to the overfap position.

(3} Loosen the injectar fixing bolt, and remove the re-
tainer. (6-mm hexagon rod wrench)

{4) Down the FO valve arm.

Removing toal-,

{5) Screw a fixing bolt, and lever the cut of the injector ' ES
up with removing loo! using the bolt as a supporter. U 2/ =
iﬂEmrT‘.‘-?.' é

L 2

: Unit

Lema UD
W ifjector
-

4. Standards for servicing (unit injector)

(1) Reference of standards for servicing @
==

44 i13.5 *0.1
28
| Clasrance : 0.13-0.18mm
.
IRANEH
1 Tightening torque :
0.2—0.3kgi-m
Injectar retainer lixing bolt Tightening torgue
Tightening torgue : 2.6-2.8kgf-m ¢ Iags_gkq Form
q
Hexagonal hole bolt MB » 1.25
2 O-ring {120270—53350
Pl O-ring (120270-53360)
] 1idy ]
Tightening torque : t
4-4.5kgl-m
Gasket (120270-11790}
Protecigr (12027011801}
&
(2) Adjusting tools
I
M Name 0ty Remark Na Name Q'ty Remark
T | Nozzie tester 1 727610-83100 € | Slide caliper 1 | Commercial tool

{ingluding high pressure gipe)
12761083400
{High pressure pipe}

2 | High pressure pipe L 7 | Unit injector holder | 1 | 120270—83020

Torque wrench . Nozzle valve openin
3 1 & opening —
(9000L) Commercial tool g pressure ad justing holder 1 | 120270—93010
Box wrench Commaearcial tool . .
4 | ZOX ¥ L s pieces; 1al too 9 | Vise base 1 | Commercia! tool
5 IS?pf?gner 2 | Commercial tool 10 ]
322 Printed in Japan
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Chapter 3 Inspection and Service Procedures for Engine Parts

10, Unit Injector

SM/D27A & D36A

5. Fuel feed pump
(1} Specifications

r.p.m. I" 3000rpm

Feeding guantity [1.3 £ /min or more

Feeding pressure | 1.0kgf/erf or more

0il temperature 60 =5 ¢
Efficiency 80%
rp.m. 180rpm

Feeding quantity | 0.09 £ /min or more

Feeding pressure | 0.7kgf-enf or more

Intake head —500mm

Resisting pressure’ 2 Okgf-eal

Oil - Diesel fuel oil

(2) Composition

Parts Code No. Oty
1 Body 12027052302 1
2 Cover {.;:-OP) « 52310 1 |
3 1 Shaft (FOP} # 52320 1
4 | Inner rotor ~ 52330 1
5 | Quter rotor » 52340 1
6 | Pulley (Bearing) # 52800 1
7| Pulley (::;m_) ~ 5281 1
81 Plate v 52120 | 1
g ;Bri\:gi;gysllmall screw » 52820 10
0! 0il seal # 52140 1
11| O-ring 24311350220 1
12| Hexagon plug 23887-080002 1
13} Seal washer 43400-500410 1
14! Spring 120270-52390 1
15| Steel ball {3716} 24150060001 1

Printed in Japan
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Inztall after
spplying grease/

Press the pulley cap strangly to the
pulley (bearing}), and install the
pullay cap.

(Relief valve installing part)

(3} Caulions when reassembling

* The bearing pulley & must turn smoothly.

* The O-ring () must be applied with silicon oil.

* The binding small screws (M3) (& must be plated
SCrews.
{120270-52820-BM}
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Chapter 3 Inspection and Service Procedures for Engine Parts
11, Governor SMID27A & D36A

11. Governor

The governor is a 3-point weight mechanical all-speed
govermnor. 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
puttey and controls the unit injector control rod via the governor
lever 1o contral {increase/decrease) fuel injection volume.

1. Cautions when reassembling and servicing

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

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

a. Governor weight pin
Measure the oulsida and the inside diametar ot the
governor weight pin. Raplace the governar weight
pin, if it is worn.

{mm}
Standard Wear limit

Governor weight

pin outside 46 :gg::‘ 5.99

diametar ’

Governor weight +0.18

pin hole inside $ 6 0.05 6.15

diameter Governor weight
« Support

Pin .f' |

b. Thrust needie '
Check the thrust needle for seizure, discoloralion Split pin (2.0 % 10 Governar weight
or damage. Replace any defeclive thrust needle.

¢. Governor spindle and govarnor weight support
Check the outside of the governor spindle and the
inside of the governor weight support for seizure,
discoloration or damage. HReplace any defective
governar spindie or governor weight support.

Governor spindte

{Governar)

Printed in Japan
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Chapter 3 Inspection and Service Procedures for Engine Parts
11. Governor SM/D27A & D36A

2. Adjusting proceduras when reassembling
(1} Adjusting unit injector injection volume on each cylinder

1) Press and fix the control rad against the end surface
of the cover (start SP) with a tixing jig.

_ Cover (start §P) =] T}

o -
—t [}
22.5°
i 1
- | Adjuster -
Control_rod
I Incroase
Controt T Q
lave - F.O. injsction
Contrel
- R rod
Haxagon Decrease
rod
! wranch No.2
Unit 1| .
injector Adjuster
balt
r Spring %
]
LR
‘ - ..
Fixing jig

Washer (4
/

Hexagon hole bolt [M4]
sitipning pin

2) Tum each of the unit injector control levers 1o the
fuel increasing side. Fix the adjuster to the control rod
with a hexagon hola bolt and a washer, while press-
ing the lever against the side of the tappet.

NOTE: Check the conirol lever for any play by moving the
lever. Readjust the conlrol lever, if nacassary.
The clearance must be 0 for all three conirol levers.

Hexagon hole bolt (M4 X 18} 5
tightening torque 0.08~0.11kgf-m

Printed in Japan 305
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Chapter 3 Inspection and Service Procedures for Engine Parts
i1, Governor

SMID27A & D36A

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

S

Explosion
l‘ surfage

F.0. valve arm
ks

3 7 fh‘ iControl rod

we?

Control lever

Controf lever

Max. injgction position

{2) Adjusting reguiator spring assembly

1) The fitling load of the regulator spring is already
adjusted at our plant. Do not remove the assembly.
Whan the no load speed canngt be raised ta more
than 4800 rpm, add the adjusting shim o adiust the
speed.

2) Check the installation length of the idle spring. Make
sure that the stroke is 4 +0.9 mm after seiting the
idle adjuster fo the dimension 2 (£= 6 mm}.

3) Set the spring (A) at its free length to the idle spring
ratainer. Make sure thal the stroke of the spring {A)
is 2 0.3 mm, bafore reassembling it to the regu-
lator spring case.

{3) Adjusting the governor

1} Max, speed

Screw in the regulator spring case manually until it
conacts the governor lever 1. (This position is at
the madium speed spring, not whare itis fully screwed
in with & wrench.} Then, unscrow the case by 2.5
turns (5 mm). The max. speed 4800 — 4900 rpm
should be obtained at 1his position. if the max. speed
can not he oblained, screw the case in furthes.

\

Adjustar

Washer
Hexagon hole holt [M4 % 1B}

3-26
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Chapier 3 Inspection and Service Procedures for Engine Parts
11. Governor

SM/D27A & D36A

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

« Idling fine adjustment : Make fine adjustment with
the idle adjusting bok, and
set the speed 101000 rpm.

Adjust to 4500 rpm with the
fuel regulating bolt during
cruising or by installing the
load eguipment.

« Max. load adjustment :

Governor weight

Nut

Cap nut

"%} alag lj?:ster

Torque spring

smali spring

Medium spring SO fonm
2.5 turns, ) Regulatgr spring case

Large spring

e

pii

Idle adjusting F.0O. limit bolt
bolt

(4) Adjusting governor link

1) Adjusting regutator cable
Turn the steering handle grip in the incregsing diraction,
and fix the grip at where it contacts the stopper.
Adjust the regulator cable so that the alignment marks
match up. {About 25° from the vertical ling 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. positlion {where the nut con-
tacts the limit bait).

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

3) Adjusting reverse rod length
Tutn the steering handle grip to the max. speed
position. Adjust the clearance betwesn tha reverse
lever stopper and the bracket (shiit) to approximately
2 mm at the max. speed pasition.

Printed in Japan
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Regulatar spring
case

Cable (fuel cut)
Grip

I

[ e
= .:‘!'!.! *—TJ‘-'— Increase

"CT Cable (decamp.) /ﬁ.

Cable [regulator)

{regulator]

Heverse max. speed
ad justmant bolt

Rod (reverse)
# 1 : Work angle about 50° {reverse)
3 2 : Set angle about 25°

Bracket {shil1)
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Chapter 3 Inspection and Service Procedures for Engine Parts
1L Goyernor SM/D27A & D36A

{5) Adjusting engine spaed
Adjust the idling and the max. speed to the spacified Max. speed position (propelier outpat]
load applied to the propehler shaft of the outboard {Engine output)

engine. Idiin sition
0.5_' 93 45

1) Adjusting the idiing speed (1000 ppm when the engine
is warm) - f’" _"—“Tm
Shift the ciutch to the neutral position. Adjust the idling i ;—n’""‘ -
speed with the idle adjusting bolt so that the engine —,—"\ - > A
speed is in the range of 1000 ~1050 mpm, and lock =

ihe bolt with nut.

No.2

i
1dling speed adjust-

i ing bolt (M6
Nut {M8) Width G ing boll (MB) |
tightening torque 0.8~1.0kgf-m Fual timit_bolt_(M§

2) Adjusting max. spead (4600 rpm)

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

Nut {(MB) Width Q0
tightening torque 0.8~1.0kgf-m

= Fasten the nut to the fuel limit bolt cap nut with a
fixing wire {20.6 mm), and seal it

Retainer
uster P
Regulator spring

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

I1. Governor

SM/D274A & D36A

{6) Procedures for inslalling timing belt
1) Removing the timing belt

a) Install the fixture to the llywheel, and lposen the
flywheal fixing bolts.

b) Remove the flywheel with a flywheel removing tool.

¢) Remove the generator, Joosen the belt tensioner of
the feed pump, and remove the timing belt.

NOTE: To remove tha liming beit, align the marks as shown
in the ilfustration.

2} Installing tha timing belt

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

b) Tighten the feed pump tensioner.

Belt tension

* New balt - Adjust the tension to 15kg with a balt

tension gauge.

* Reused belt : Measure the tension with a belt tansion
gauge before removing the belt, and
adiust the tension to the measurement
after instaliing the belt. Or mark on
the tensioner 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)

G) Instafl the generator.
(Apply screw lock to the instaliation bolts.)

d) Install the flywheel.

Tarque wrench
< box 2Zmm

M8 balt 3pes.

n
J Flywheel removing
toal

Box wrench 3mm 28kgf-m
Model Belt code Size
_ 1Y1R25
D3I6A ¥20380—01430 (Belt width 25)
~ 01R19
D27A 120270-01430 (Belt width 19)
{Viewed_from the Hywhesl side} .
Camshaft No.3 eylinder averlap TOP at this position Crankshait
FIWV(%?I?; marking
Indicator
Iay - Fag\ i
Akgnmant = i \
mark - v -! A -
5 N y JAtignment
; LS - \. mar
Y >
= v
F.0. feed pum - /
Governor
Frinted in Japan 3.29
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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 conrected to the ¢lamp bracket with
the tilt tube, and supports the steering bracket with the pivot
shafl, The pivot shaft beating Is sealed and is equipped
with the brake. The stesring bracke! is separate from the
handle bracket or the lower mount bracket, and is con-
nected by a spline and a stop ring.

1. Gautions when reassembling and servicing

(1} The steering bracket is saparate from tha pivot shat.
{2} Swivel brackat

a. Install the friction plate, bush {45 X 30), O-ring and
wagsher in that order 10 the upper part of the pivot
shiaft hole of the swivel hracket.

b. Install the pivet shait to the pivat 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 swivat bracket.

Standard
Clearanca between
bush inside dia. and 0~1.tmm
outside dia.

d. Install the lower mount bracket and a washer stop
fing.

Primied i1t Japan
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{Install the upper bush}

(Swivel bracket}

{Lower mount)
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Chapter 4 Reassembling and Servicing of Drive Unit

1. Swivel/Steering Bracket

e. Tiit lock laver

The reassembling procedures and the parts are not
the same for manual tilting and the hydrautic tilting.

{Refer ta p. 4-18.)

Cautions when reassembling each parts are described

hera.

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

Standard

Clearance between tilt lock
lavar shaft outside dia.

and bearing inside dia.

0. 06~0, 174nm

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

2) Fastan the tilt lever bolt to the return spring and
the tilt spring hook, and set the assembly to the tilt

lock levers.

NOTE: 1. Supply grease to the pivot shafl, Hilt lock lever
shaft and the tilt lever bearing paris,

Aecommended 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
outside dia. and bracket 0~-0,250m
hole inside dia.

Downloaded from www.Manualslib.com manuals search engine
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{Knack in the stesve bearing)

{Fasten the return spring)
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Chapter 4 Reassembling and Servicing of Drive Unit
1. SwiveliSteering Bracket SMID274 & D36A

t. Install the assembly to the half tilt arm(B) .
install the half it spring {and the slopper} 1o the
hook. {Option}

9. Install the tit stop rod to the tilt stop lever.
instail the shock absorber 10 the swivel bracket. Install
the spring and the it stop rod to the absorber lever.

h. Install the steering brake cover, brake spring and
collar to the swival bracket in that erder, and tempo-
rarily tighten them with brake bolts. {The slecring
load must be adjusted after installing.}

{Shock absorber)

Huandia brecket

Pivot shaft

stopper

Camper lowsar

TevErse 1 ' &
M Damper lower mount

Mognst rubhber

Printed i Japan
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Chapier 4 Reassembling and Servicing of Drive Unit

2. Clamyp Bracket SM/D27A & D36A

2. Clamp Bracket

The left and right clamp brackets, which are made of alu-
minum, make a pair. They are bolted 1o the transom.

1. Cautions when reagsembling and servicing
{1} Clamp bracket

a. Instail the clamp bracket assembly to the swivel _
brackel, and set tha lelt and right assemblies with |
the 1t iube and support bolt. Instail the assembly {Clamg brecket)
gither 1o the shock absorber or 1o the support bott
of the hydraulic cylinder.

Tilt tube nut

tightening torgue 2.0kgi-m

k. install tha thrust rod,

¢ Check the tift-up faad (litting start position at moiding),
and tha tit-up angle {angle to the transom plate).
Also check the hali-titt function.

Standard
Tilt-up load < 2Bkg
Tilt-up angle Fiike

NOTE: Apply grease to the bearing pants of the tilt tube and
the shock absorber. {ingtal to the swive! brackat)

Recommanded grease:
COSMO GREASE DYNAMAX EP No.2
or equivalent

(Se} faft and right clamp bracket)
with tilt tube

{Support bolt bush)
44 Frinted i Japan
ADASOSS5-JC03
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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
tube maunling part (in a recessed part) and the drive shaft.

1. Cautions when reassembling 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&X 60} Width{i2
tightening torgue 1.9~2.1kgf-m

{3 install the upper case made in {1} above and the
mount rubber assembly to the steering brackel. Do
nat forget to fit a bend washer.

T
U-nut (M10) Widthild
fightening torgue 3.7~3.8kegf-m

{4} Install the exhaust pipe 10 the uppar case.

Bolt {M6x 20} Width {0
tightening torque 0.7 ~0 8kgf-m

(5} Insiall the LO tubse.

{6) Install the oil dipstick and the level tube,

{7} Insert the water seal rubber into the seal rubber
case, and install the seal nibber oase and ant-corrosive
zZing,

(8) Check the vibration-proo mount rubber
If the vibration-proaf maunt rubber is hardened or
cracked, replace if.

{9} Check the rubber baot
i there are any cracks on the rubber boot, replace
it

Mot

Printed in Japan
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Chapter 4 Reassembling and Servicing of Drive Unit
4. Botiom Cowling and Fitfing Parts SMID27A & D36A

4. Bottom Cowling and Fitting Parts

The fuel pipe, battery cable, stearing cable outlat, key-switch
and stop lever are installed with seal rubbers fo the frent of
the floating connection of the upper case.

1. Cautions when rgassembling and serviging

{1} Fuel pipe and battery cable
Instalt fusi pipes and batiery cables as specified, seal
them with a waterproof grommet, and secure them
with glamps.

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

Stop tever load ~ 3
(standard) 5~ 7kgf-m

{3) Apply grease 1o the stop iover bearing parts, spring
and the cable connection.

Retommended COSMO GREASE DYNAMAX

grease EP No.2or the equivalent

{4) Connecting the botiom cowling and the upper case
Install the boltom cowling to the upper case shift
hracket
Bolt (M5x40) Width 0
tightening torgque 0.7 ~0 Bkgf.rm

{5) Instatl the shitt bracket 10 the upper case.
Tightening tarque Width 40
MEX 25 0.7~0.9%kgf-m

(67 Check the seal rubber.

Air-tightness will be lost if there are any cracks or L ;
inglasticity with the rubber. In such cases, replace e '
the seal rubber.

{Fuel connecting part}

Hinted in Japan
AOASDSE-JC03
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Chapter 4 Reassembling and Servicing of Drive Unit
4, Bottom Cowling and Fitting Parls

SM/D27A & D364

{7} Check the cable.
Replace the cable if the connactor is worn or damaged,
the insulation is damaged or the function is faulty
due to rusting.

[Harness)

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

1y Function

When the shift handie 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
Forwart | o chas the dog clutch forward. The input power
is thus transmitted to the propelier shaft via the
pinion.

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

Neutal in neutral, both the reverse and the forward gears
eutral (4 n idly, and the propeller shaft does not lum.

2) Cautions when reassembling and servicing

a. Qperation 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 handle.

Standard

Shift handle aperation £ =G%mmposition
force 2 Tkgf-m

b. Apply grease 1o the bearing parts of the shift lever
shaft and the bracket {stopper).

Recommended| COSMO GREASE DYNAMAX EP
grease Mo or the equivalent

Printed in Japan 47
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Chapter 4 Reassembling and Servicing of Drive Unit
4. Bottom Cowling and Fitting Parts

SM/D27A & D36A

c.

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

. Shift cam red

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

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

Widthiil}
0.7~-0.9kgf-m

Bolt (M5 X 20)
tightening torque

NOTE:

. Adyusting shift rod

Push down the shift cam rod 1o the lowermost position,
and connect the shift rod while shitting the detent of
the shift rod end to the reverse position.

Adjusting shift rod boot
Check the lengih of the shift rod boot when it is
shifted to the reverse position.

Standard

Shift rod boot length 39.4~43.5mm

1. Use new O-ring (6) {1AP21) and boot.
2. Apply THREE BOND #1215 to bolts and nuls.

. Safety switch

Install the safety switch to the shift bracket.

Width (0
0.7~0.9kgf-m

Bolt (M5 X 16)
tightening torque

48
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Chapter 4 Reassembling and Servicing of Drive Unit
5. Lower Gear Case SM/D27A & D36A

5. Lower Gear Case

* The lower gear case is an integrated lube-cil-sealed-type
gear case, A self-adjusting type anti-corrosive zinc i on
the trim 1ab.

* Aresin strainer is attached to the coaling water infet on
the botlom of the cavitation plate.

* The shift rod is sealed with a boot and an O-ing. The
oil guide is provided on the lower periphery of the drive
shak.

i
{Upper part of lower gear case}
1. Reassambling and servicing
(1} Forward gear

a. Install the bearing outer race and the shim to the
iowal gear case.

b. Install the forward gear and the bearing (30207).

\ Standard

Clearance between gear outside
dia. and bearing inside dia. 10.002~0.030mm
{tightening margin}

. Instali the forward gear and bearing asseribly to the
lower gear case.

\ Standerd

Clearance betwean lower
gear case hole and bearing [-0.021~0.022mm
outside dia.

{2y Drive shaft and pinion
a. Install the nesdle (BM-1616) to the lower gear case.

Standard

Clearance between needle
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 tha dtive shaft.

Standard

Clearance between shaft outside
dia. and bearing inside dia.|8.002~0.033mm
(tightening margin}

{Fix only one side of the race plate.)

¢. Inseri the olf 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
lower gear ¢ase.j

{Lower gear case assemnbly)

Printed in Japan
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Chapter 4 Reassembling and Servicing of Drive Unif
5. Lower Gear Case

SM/D27A & D364

d. Insert the drive shait through the upper par of the
lower gear case.

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

Stop nut (M12 thiny | Width 03

tightening torque g_sto.s kgf-rn

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

{3) Qil seal case

a. instali the neadle (HK2520) to the lower part of the
oil 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 saal
(5C25378) o the upper part of the cil seal case in
that order.

NOTE: 1. Fill grease between the ofl seals.
Recommended grease : OQIL CENTER RESEARCH

LOR#101

Filling quantity ;20 o 30% of the space
volume

2. Be careful not to install the oif seal in the wrang

position,

¢. Install the shim set and the thrust bearing (AZ25421 1)
to the lower part of the oil seal case.

{For adjusting, refer to p. 9-1.}

Standard

Clearance between bearing
outside dia. and oil 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 1o the joining sur-
facas of the oil case and the lower gear case.

e. Check the clearance of the drive shaft direction.
Measurs the clearance with the special jig, ragard-
ing the lower surface of the pinion gear as zero
level. Adjust the clearance with the shim set.

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

5. Lower Gear Case

{4y Bearing housing

a. Install the oil sgal (SC20307), spacear, and ol seal
{§(G20307) in that order to the rear pant of the bearing
housing.

NOTE: LFill gredase betwaan the oif seals.
Recommended grease ; Q. CENTER RESEARCH

LOR#101
Filling quantity D20 to 30% of the space
volume
2. Be careful not o install the oit sedi in the wrong

position.

b. Push the needle (Z0NQ3315D) into the frant part of
tha bearing housing, and instalt a stop ring.

\\\E Standard

Clearance between needle
outside dia. and housing
inside dia. (tightening margin)

——

0.011~8.047mm

NQTE: The shatt canter inclingtion with the needie instafled
must be below 50u/100mm.
{5} Reverse gear and bearing
a. Install the bearing (6008) i the reverse gear.

\\

Clearance batween g'e'ar outside
dia. and bearing inside dia. 10.002~0.030mm
{tightening margin)

Standard

{6} Propelter shaft and ciutch

a. Insart the shaft spring into the front end hole of the
propellar shatt, and fit the dog cluich into the spline.

b. Align the dog clutch cross pin hole with the propet-
ler shaf{ groove hole, and insart a cross pin.

¢. Fit a cross pin ring to the periphery of the dog ¢luteh
cress pin hole.

d. Instail the shift plunger o the front end hole in the
propeller shaft.

{7y Propelfer shaft assembly and bearng housing as-
sembly

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

b. Instali the propeller shaft and the beating housing
assembly 1o the lower gear case,

Width 18

Rolt (M10 X 35) h
3.8 % Ygtm

tightening torgue

NQTE. 1. Apply THREE BOND #1215 to the threads of the
boit (M10 X 35).
2. Use new O-ting (1AG75}.

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

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

\ Standard

Backlash between forward
gear and pinion 0.1--0.25mm

Backlash betwsen reverse D.1~0.4 )
gear and pinion A~D.4mm {Measwing iig for backiash between)
forward gear and pinion

Reter to p. &1 {lorward gear) and p. 82 {reverse
gear).
Spline sleeve A [195640-82950)
NOTE: Adjust the backlash keeping the adiusting shim
away from oil and other contamination.

d. Check the gear contact pattern for pinion and forward
gear.
Apply red lead to the contact surtace of the forward
gear, and install the propelier shaft and other related
pars to the gear case.
When installing the propeller shaft, fix it manually so
that it does not wn. Turn the drive shalt slowly
about 5 times with a special tool A, remove the
forward gear from the propeller shatl, and chegk
that the gear contact is proper.

Gear contact pattern

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

Tooth width inside of

tooth

Heel Tooth end
Gear contact
pattern

Quiside of Toe
tooth

Tooth base

AQASQS5-JCOA
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Chapter 4 Reassembling and Servicing of Drive Unit
5. Lower Gear Case

SM/DI7A & D364

The ideal gear contact paltern is shown betow. This
patltern is obtained by adjusiing shim.

tength of ?sar pontact pattern
= agprax. 153 af the 1ooth width

Apprax. 1mm

— Cantatt pattern

,.-—-"/Tna on tos and
e e 3

The iffustration on the right shows the sontact pat-
et on the 108 end. In this case, reduce the shim
thickness al the forward gear, and increase the shim
thickness at the pinion gear.

NOTE: Gear contact al the toe end causes damage 0 the

forward gear and the looth base of the pinion gear.
The gear contact pattern mus! be avoided.

If the gear contact pattern: 5 at lhe tooth base as
shown in the illustralion on the right, increase the
shim thickness at the forward gear and reduce the
shim thickness at the pinion gear slightly to ohiain
tha ideal gear contact patiern.

NOTE: improper gear contact position causes damage (o

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

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

Printed in Japan
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Chapter 4 Reassembling and Servicing of Drive Unift
5. Lower Gear Case

SM/D27A & D36A

f. Check the clearance of the propeller shaft.
(Refer to P. 8-2 for adjusting procedure.)

Standard

Propeller shaft direction

0.3~0.5mm
clearance

{Measuring propeiler shaft clearance)

Front spacer

Rear spacer

8 P " Spacer
r r
®) opelie Lack nut
a. Install the front spacer, propeller and rear spacet in
that ordar.
b. Tighten the propeller nuts.
196630 188830-08870
09830 196630-09861
oy 195330-0983{09}
Propeller nut Mg "UTA | 357" kef-m
tightening torque Nut B 40205 kefm
D27A
NOTE: Apply grease o the outside circumference of fhe 186640
propeller shail, the inside circumference of the pro- -09920 198540
peller and the threads of the propefler nut. ~09850  ypeg40
ARecommended grease : ~09870(A) 168840— 09861
COSMO GREASE DYNAMAX EP No.2 196640
- —098B0(B}
D36A

414
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Chapter 4 Reassembling and Servicing of Drive Unit
6. Cooling Water Pump and Cooling Water Piping SMID27A & D364

6. Cooling Water Pump and Cooling Water Piping

1. Gooling water pump

a. Instaf the gaske! and the outer plate in afignment
with the positioning parallel pin (6 X 11) on the gil @
seal case.
b Install the semi-circular key and the impeller. (Be
careful of tha orientation of the impeller blades when
installing the impelior.} )
c. insial the insert. 5[: =Y
d. Align the housing with the positioning parallel pin P pzra
{6 X 11), and install it on the off seal cass. 4 p

i
-

tightening forgue 0.7~0.%kgl-m

impeller

Bait (M6 x 40) Width 0 st

plate, and tighten the bolts.

Tube
e. Attach the anfi-carrosive zing and the installation E

2. Gooling water piping

a. Install she rubber and the tube to the cooling water
pumyg housing, and fasten the guide (B).

Tapping screw (M5 X 12)
tightening torgue

Dtorque screwdriver

b. insert the upper end of the cooling water wbe intc
the upper hole of the upper case.

3. Cautions when reassembling and servicing
a. Check the clearance in the impeiler shaft direction (Cooling water pump)

Standard

Clearance in impeller

shaft direction 0~0.5mm

b. Be careful of the position of the impeller blades
when installing.

€. Apply grease 1o tha impeller.

Hecommended] COSMO GREASE DYNAMAX EP
grease Mo2 or the equivaient

Frinted i 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 angine via
the requlator cable with a brake.

1. Cautions when reassembling and servicing

(1) Grip load )
Apply grease 10 the inner bearing part of the grip.
Adjust the load with the brake bolt {M& X 20).

{2) Steering turning angle
Check the steering tuming angle.

Steering turning angle
{identical for left and
right; standard)

38" ~-42°

{3) Stesring handle lifting load

Apply sealing agent #1215

Balt (M6 x 20)
Bolt

-
=

Regulator cable

Steering handle Spring

Brake

Bolt {M8 x 70]

S

Washer

Check the steering handle lifting load.

Handle lifting load

(standard) 0.25~-0.45kgf

{4} Apply grease to the inner bearing pars

of the grip and the stearing.
Recommended | COSMO GREASE
ecommendes | vy AMAX EP N2
grease or the equivalent
Bolt
{ME X
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Chapter 4 Reassembling and Servicing of Drive Unit
8. Hydraulic Cylinder SMID274 & D36A

8. Hydraulic Cylinder

. Insert 2 bushas {18724 X 20} inlo the swivel bracketl.

. Insert 1 bush {1824 X 40) into the hydraulic cylinder.

. Install and secure the hydraulic cylinder 10 the swive!
bracket with the pin.

. Install the washer and stop ring G.

. Apply sealing agent 10 the taper sorew plug and install
it.

[ - £ D3 e

{instal the taper screw plug)

Taper plug strew

{Hydraulit oylindar)

{Install the stop ring C)

Printed in Japan
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Chapter 4 Reassembling snd Servicing of Drive Unit
9. Electric-hydraulic Tilting

SM/D27A & D36A

9. Electric-hydraulic Tilting

(1) Electric-hydraulic power unit

Spacifications

Power unit type PU-3
Motor 12V 400W

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

{COSMO) .
{Install the power unit}

Dil capagity Approximately 0.24¢
Tilt-up time 7 sec.{temp. 20°C)

Hydraulic circuit diagram

DOWN up
port port

Overload relief

Manual valve 13.73MFa

1140k i foni}
(UL
DOWN retief
3.92MPa UP ralief
{40kgt/ent} 9.81MPa
[V { 100kg! /)

NOTE: Fill hydrautic oif up to the filling port with the unit
tilted up to the maxirmum.

( install the seal tape and)
the flare adaptor

(Piping) ?;'

{Install the flare tube)
418 Frinted in Japan
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Chapter 4 Reassembling snd Servicing of Drive Unir
$. Electric-hydraulic Tilting

SMID27A & D36A

{2) Pracedures for supplying power unil oil
1) Remove tha plug from the {A) pan.

2) Tit up and down 4 {0 & timas while supplying oil
through the plug hole using an oif filler,

3} When tha oil stops entering, fill oil up to the plug
hole at the tHt-up position, and tightan the plug, When
changing oif, remove the power unit, and pour out
the il from the (A) part. However, changing ail is
aimost unnecessary, because the il hardly deterio-
rates.

{3} Procedures for power it manual oporation

If the angine cannot be tilted up or down due to a
trouble, trn counter clockwise {foosen) the manual
valve o the {B) part with a © screwdriver 1o open
both the down sidg and the lap side of the hydrautic
girewit, Then the engine can be tited up or down
manually. In this case, ock the ongine in the
titad position with the manual 1ilt fock jever. (The
mariual tilt lock lever is used only in case of emer-

gericy.}

Frinted in Japan
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Chapter 4 Reassembling and Servicing of Drive Unit
10. Connecting the Upper Case with Steering Bracket SMID27A & DI6A

10. Connecting the Upper Case with Steering
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 steeting bracket
with stopper brackels {left and right brackets differ in shape},
and the lower point is the lower mount bracket with the
damper.

{Steering bracket)

{Upper point of bolting}

Flangs

upper
mount

Spacer mount

(Upper case) rubber @

Mount rubbar \©
upper side (:x

Spacer mount

rubber
Stopper upper @
front
Shatt upper
mount

{Lower paint of bofting)

Darnper lower
mount

Maount rubber

{Lower stopger) {Instatl the mount rubber)

2%":,??9 lower {Lower mount bracket)
Frinted in Japan
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Chapter 5 Piping Diagram
1. Piping Diagram

SM/D27A & D364

1. Piping Diagram

Frimar

valve

F.(}. pipe connector

—  __ valve

i
= pb s sfnp "l To camshaft
k
| Water temp.
H - ther mostat

E xhaust temnp.
ther mostat

- Fuel injection valvg

Lube ol pump

(1) D27A
N
Symboal Name Fuel tank <
Fue! oil pipe ,f
- - Lube ci) pipe L.0O. pressure switg
Cooling water
T {sea watar) pipe
_____ Dritl hole
—H+— | Screw joint
—+H—  Flangs joint
- |
—F— I gall joim
—{— | Spigot jpint
RH Rubber hose
AZNPT Aluminum pipe
TTHIBW | Titamum pipe
Fuel lilter : cartridge type
Lube oil filter : cartridge type

Cooling water pump :

Lube gil pressure control valve

Main bearing

16105 TTHIEW

sed walar

Sea water inlet

Thermostat valve gpening temp.

Watar temp. thermostat

Exhaust temp. thermostat

i
w

AT

Detail

T

s of A Details of B

72°C
65°C

82°C
75°C

Water checking
d12x10.8 AT

L ube oil filler

See waler outlet

$8.5
375
|
-
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.

Printed in Japan
ADAS055-JCO3

Downloaded from www.Manualslib.com manuals search engine

51


http://www.manualslib.com/

Chapter § Piping Diagram

1. Piping Diagram SM/D27A & D36A
{2) D36A
Symbol Name Fuel tank —
Fual oit pipe 7 > :] ' \ F.G. pipe gonnector
—— e wme | { ube gil pipe L. pressurs mh@/ - N o 7x0RH

Cooling water G5 kg Primary vahna

(882 water] pipe Fuel fegd pump

————— Drill hale #6x 2RH
«—+HH— i Screw joint A / Fuel prezsure control vahwe
—++— | Flenge joint ‘ ' 4 b ___Valvg

—-F— Ball joint Lo camshalt

—_—— Spigot pint

RH Rubbar hose ¢ 13x13.58H |
R

Watar temp.
L thermostat
Exhaust temp.

| thermnstar

AZDTT Aluminum pipa

TTHIEW Titanium pips

. Fugl injection valve

8ii_govler

Lubs il pump

Fusl filter : cartridge type

Lube oil filter © cartridge type

= Water checking
$12x10.8 A207T

#ain bearing

f.ube oil pressura conirpl valve

Luta gil filtar

162405 TTH3IEW

Cogling water pump T ses waler

Sea water inlet Sea water outlet

Thermostat valve apening temp.

Water temp. thermostat 20 82°G

Exhaust temp. thermostat £5°C P

$3.6 48,5
$8 1.5
: n

'J:..—.__z‘;

I

Details of A Details of B Datails of C Details of D

NOTE: The pipe dimensions in the diagram above show inner diameter X thicknass for rubber pipes and
outer diamelor X thicknoss Tor ofher pipes.
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CHAPTER 6

ELECTRIC EQUIPMENT
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2. Starting Motor (Reduction Gear) ......viivinvrrsininn, 62
3. Warning Device .
4, WIrNG DIagram ..o nrmer e e 6-6
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Chapter 6 Electric Equipment

1. Generator . SM/D27A & D36A

1. Generator

1. Specifications

Type K 860656 made by KOKUSAN DENKI
YANMAR _

code N 120380—-77221

Charging Full wave rectification,

specification | battery load
Chargin 10 + 0.5A at 14V,
o arang N=3600 r.p.m.
v {at normal temperature} L

Charging Less than 1000 r.p.m.

start speed at battery voltage 13V 6.9

ivided jnto 3
aqual distance

Ambient

temperature ~20C~+65C
Direction of Clockwise
rotation | (viewed from flywheel side) T Tetron wbe (black)
Weight Approximately 1.1kg =
-~ H
NQOTE: Apply screw lock to the rotor mounting bolt (M6 X 3 8
22) before instaliing. 3 y i
g / V2 0.7 (white line on grean)
ge 1 _
2. Regulator t CB1M (rin-plated)
8 st Sleeve( Y AZAK| Corp. T120-1151)
Type SU3Y made by KOKUSAN DENKI =¥
Control system | AC half-wave short-circuit control Qutput currant characteristics {at 14V)
(After 5 minutes oparation under load at)
YENAR | 120380-77720-1 3500 rom 14
- - "
Combination | | amp load : 13.0V 40W 0 L1
oa / A
L Tocd A
Combination | Battery : 12.0V 720AH 8 f/
load {full charge) //'
b f
Weight 150g <l s /;
HI
3
3l . ﬂﬂ
0 1 2 3 1 x10°
Spead N [rpm)
Delect
Load SW
DC output
Red Yellow-white
I S
Green—white! | :
EN. 1 % Iy hisa—
O cen.(§) ! o | whit hlacl;w I Lood
: Green—white) ! BATTF
| 1 1 1 H
{Install the regulator) ' ! éiv‘w
L ]
Black
Printed in Japan
ADAS055-JC03 &1

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Chapter 6 Electric Equipment
2. Starting Motor (Reduction Gear}

SMID27A & D36A

2. Starting Motor (Reduction Gear)

1. Specifications
1) D27A
Type S114-451A made by HITACHI
YANMAR 120370-77011
code Na
Nominal output 1.2k
Circuit voltage 12V
Rating J0sec
Direction of Counterclockwise
rotation {viewed from pinion side)
Circuit system Body grounding
Clutch system Roller ¢lutch
Number of Tooth end
teeth 9 diameter ¢ 29.6
Pressure o Pitch circle
_E angle 20 diameter ¢ 22.86
c -
= | Shift Toath bottom
& | quantity 127 | Giameter | ®207
Doutile-sheathed —0.12
Hardness \HRC58~63), \ wihnecs | 12.49
Pinion shift . -
system Torsion spring system
Weight 4.3
© @g @ ?, B --—--N70Z-15G % charge
2| ¢ }g = atiery (_ NBOZ-15% ¥ charge
=1 (=] =]
S el R A R
(W |thglmYtrpm )iV ) 7 "y -
1.2} 2.4 6000 | 12 N ’ s -
) It -4 _r( = N _,l/
1.0] 2.05000 | 10 N \::,{rc N /{‘
£ -
o8| 16400} 8 ) ¥ e N { -
o T
06| 1.z2]3000]| & 71T ]
JINE 4 ~ .
04| 0.gj2000] & '{ '\1“?‘/ :.h \ A
ez} 0.4 [1000{ 2 @;’ = - \ L
ol o ol o i ! A b
0 100 200 300 400 500 800
Current [A)
{Stendard output cheractaristic curve}
8-2
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2) D36A

Type $114-477 made by HITACHI
YANMAR _

code N, 12038077010
Nominal autput 1.4

Circuit voltage i2v

Rating 30sec

Direction of Counterciockwise

rotation {viewed from pinion side)

Cirguit systam

Body grounding

Clutch system

Roller clutch

[ Number of Tooth end !
teeth 3 diameter $29.6
Pressure a Pitch circle
E angle 20 diameter $22.86
sl L
= | Shift Tooth bottom
& | quantity 1.27 diametar $20.7
Double-sheathed —0.12
Hardness |HRCS58~63 . oy .| 12.4
:;:;::1 shift Torsion spring system
Weight 4.6
&
C:) ? ] E Elegtric discharging characteristic of
aloc|%1= battery 12-D(JT005004)
=]5|8|e
=] - w > //
(W) [kgt-mifrpm] (V) 4
2.4 | 3.0 [6000] 12 <]
i 2
20| 2.5 | 5000] ¢ "‘.\ )
T Y
16| 20 |4000) 8
TR
1.2 | 15 [s000] 6 ZiERNE
cd N
0811012000 4
7T \
o
04|05 [won| z + = X
ol ol o o LLEL BN
0 100 Z00 300 400 50¢ 600 F00 800
Current (A}

{Standard output characteristic curve)

Printad in Japan
ACABOE5-JCO3


http://www.manualslib.com/

Chapier 6 Electric Equipment _
2. Starting Motor (Reduction Gear) SMID2TA & DI6A

2. Structure and funclions

{1} Starter
The reduction gear is placed belween the grmature
and the pinion, and the motor torque is increased i 4
and transmitted 1o the pinion. 1] Clutch Grease

Genr case
{2) Reduction gear =i Pinion_shaft
Graase

The small gear installed on the armature shatt fip

always engages with the large gear on the clutch Packing Yoke 4l GP:'::;::
sircumference, and the rotation of the armalure is Rear 2
transmitted through the reduction gear and the cluich caver

{o the pinion.

{3) Pinion shift system
The pinionr shilt system is a orsion spring System.
The system consists of an outer clutch, a rofler and

!
Packing

an inner clutch. The clutch s fixed with a ball bear- Thraugh bolt Upset bolt Grgase
ing, and the pinion shaft is pushed into the inside
of the inner dluteh through the helical spline, causing {Structural disgram;

the pinion 10 engage with the ring gear.
{4} Roller clutch

Siaritng switch

The rofler clirtich consisis of a roller, an innsr clutch
and an outer clutch. The rofter is atways pushed by \_\mstamaneous currgnt STALat 12V}
the spring, and retained in the direction of the sharter \Ho!ding currant 204 {at 12V}

dimension of the outer clutch . When the roller turns
in the direction of the Jonger dimension of the cuter
cluich, the outer cluich rotates idly. When the raller
trns in the parrow direction of the taper, the
cluich inner and outer combine and transmit the -

rofation. L 3
L2
Battery | Starting motor

Magnetic switsh

{Starting motor wiring diagram)

Pririted in Japen

ADAS0S5-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, overhaat 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 OM, the cause is overheat or poor

battery charge.

(Standard specifications)

Alarm buzzer

Alarm lamp

from bottom cowling

Insufficient

hydraulic pressure O O

Ovsrheat O —

Battery charge 9] —_
Arbitrary .

Installing place 2 =3m Standard position

on bottom cowling

{Option}

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

Alarm buzzer

Alarm [amp

Downloaded from www.Manualslib.com manuals search engine

Insufficient
hydrauli¢ pressure O O
Overheat O O
Battery charge O O
Installing place {ndicator panel

64
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Chapter 6 Electric Equipment
3. Warning Device

SM/D27A & D36A

2. Functiening of waming device

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

(2} 1 you leave the key switch 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.  4p F-!— L_.

Engine start RUN ; :
srop-—!; U |

HI :
Reg. L L ! I l [—l | !_

Hydraulic pressure QPEN | et -
SW, PN — ] | Lt R I

Cylinder head tamp.

Buzzer

(Overhesat lamp)

{Regulator lamp}

Qil tamp

{2 sec.}
{180 sec.)

Printed in Japan
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Chapter 6 Electric Equipment
4. Wiring Diegram

SMID27A & D36A
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SM/D27A & D36A

Chapter 6 Electric Equipment
4. Wiring Diagram
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SMII27A & D36A

iring Diagram

Chapter 6 Electric Egquipment

4. W
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SM/D27A & D36A

Chaprer 6 Electric Egquipment

4, Wiring Diagram
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CHAPTER 7

SERVICE STANDARD

1. Servica Standard Table {Engine)
2. Service Standard Table (Drive Unit) ...
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Chapter 7 Service Standard

1. Servive Standard Table (Engine) SM/D27A & D36A
' d Tabl i
1. Service Standard Table (Engine)
{13 D27A fUnit : mm)
Standerd dimensiong | Standard clear-| . allowable
tem : : - ance during ) Wear limit| Remerks
N orm s | e paes ® | rosssombiing | cleerance
+ (. 530
. L $70 +0.020 Reboring, if
é 70.000 It exceads
o | Cylinder liner inside diametsr | M 470 +0.010 —— — 0.0 tha Himit
g +GFGTO {Over size
£ ) $70 ¢ of 0.25)
-
© Cylindar insida diemaeler rogndness — _ i I —
+0.015
¢ 69.940 +0.005
Piston autside diameter M | $63.840 £9.005 e — 64,848
«{(.008
Tt
£ S| #62.040 | .o
o L
‘£ | Clearance batwesn pigtan
T | outside dia. and cylinder M —— _ e 0.13 —n
g lingr inside dia,
o &
Piston pin boss hole digmeter +g'008 —
&2 7 0~0.817 8.1
Piston pin outside dismeter —0.000 19.90
o« No.! pistan ring width :ggég
2 1.5 To.0mg | D-0e0~0.0%0 .12 —
ﬁg Mot piston ring groove width +0.0&0
=g} -
E’ § 1§ ? piston ring width :ggg
G 2 v | N2 piston ring groove width +0.020
5 | 88— : 9010
= 1 BRI Gl ring width -0.026
c | BE 35 o035 0-020~0.080 0.12 e
5 O« | 0il ring groove width +0.010
2 .
§ Net and Na? pision ring 0.20~0.35
o e — 1.2 e —
& | il ring 0.15~0.35
Crank pin outside dismeter __g 015 35.50
1 Crank pin matal insids diameter +U-020 36.08
E T
-§ Piston pin autside diemeter —0.008 14,90
b4 $ 20 +0.03B 0.025~0.047 0.1
£ . . L . .
2 Piston pin metal inside diameter +0.078 25.10
Paratielism betwsen farge end hole
and small and hole e —_— 0.05/ 100w 0.07/100mm ——
Crank journs! outside diameter 43 a1 39.80
_ $40 i 0.010~0.053 6.16
‘s | Crank main bearing inside diameter +0.010 40.08
£ .
‘é Crankshaft side gap e — 0.16~0.45 0.8 —
G | Datlection {crank arm opening angle} | — — —_— ——
Center devigtion — <{.03 — ¢.05 ——
§ intake vaive sinking 8.25 0.1 - 8.5 ——
; | Exhaust valve sinking ~0.,50 +0.1 — -0.75 p—
1_53 Tntake/exhaust valve, ‘.Etake { Tightening margin} 31.5 0.058~.0.00¢
& | seat valve Exhaust|{ Tightening mergin) 26,5 0.060--0.083
Prrted in Japan
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Chapter 7 Service Standard

1. Service Standard Table (Engine) SM/D27A & DI6A

{Unit : mm

Standard dimensions Standard clear- Max. allowsable
Itam - - ance during y Wear limit | Rernarks
1 10 ;
RraamEns BB | rsssembing |loererce
Stemn diameter :g'gﬁg .82
7 . 0.035~0. 0.12
e Intake valve Valve guide ¢ T0.02 36~-0.085 _—
2 inside diameter +0.005 :
I Stemn diameter :g‘gis 6.92
2 | Exhaust valve _ b7 : 0.035~0.065 0.12
= Valve guide +0.02 7.08
«g inside diameter +0.005 :
.¥9 Intake
£ | valve head thickness — —— — 0.20 0.3
E xhaust
Camshaft outside diameter :gg?g 40.90
441 +0.025 0.05-~0.100 0.15
&~ | Camshaft bearing inside diameter Ol 41.07
o
=
£ Intake 34.965 +0.03 34.87
o
© | cam haight Exheust | 34965 | +0.03 — — 34.87
Fuel 33.436 +0.03 33.34
Compressive farce 2.37 T
(at 1 mm compression}| 1.87kgf
g et enge we | — | - | — [ =
=
3 Inglination 1.6 2.0
L]
% Intake/exhaust valve arm shaft -0.016 15.90
> | qutside diameter 516 —-0.034 0.016~0. 052 6.13 '
2 | Inteke/exhaust valve arm inside +0.018 ) ’ ’ 8 03
'g diameter 0 :
£ | Fuel valve arm shaft ocutside —-0.016 16.90
h iry .
diameter 416 -~ g?‘; 0.016~0.082 |  0.15
Fuel valve arm inside diameter 0’ 16.03
i
7.3 Printed in Japan
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Chapter 7 Service Standard
1. Service Standard Table (Engine)

SM/D27A & D36A
{2} D36A
(Uit : ram}
Standard dimensions | Stendard clear- | oy aliswale
lterm = ; - ance during y Wear limit | Remarks
&meé ?;%ln Di{é:reggwnel reassembling ¢learance
+§.030
v L & 82 +0.020 Eeboring, if
£ +0.020 it excoeds
. 1| Cylinder liner insicle disrmeter | M 4 82 +0.010 — — 82.10 the limit,
2 +0‘0|0 {Ovarsize of
& $ ¢ 82 e 9.25)
T
“ Cylinder inside diamater roundness 0.0t _ —_— — .03
.01
L | esreso | FO-00
Piston outside diameter R | $51.860 +4, 005 —_— _— 8i.82
-0.005
g § | ¢81.9%0 -0.015
S L
[ .
‘a | Cleersnce batwean pision
‘= | outside dia. and oylinder M — — — 0.13 —
£ | tiner inside dig.
= 5
Piston pin boss hols dismeter +0-008 —
+36 5 0-.0.822 o.1
Pistan pin outside dismeter —0.018 25.80
c Na1 piston ring width :gg;g
g 2.0 by 0-050~0.080 0.12 —_
Eg Nt piston ring gradve width +0:040
2 | 22/ w2 piston ring width B
R 2.0 : 0.030-0.660 0.12 _
- | fs ; ) . +0.035
g L | ¥12 piston ring groove width £0.020
- _
B icc -
< | 8% il ring width e
c |82 3.5 5o 0-070~0.080 0.12 —
£ 1 O~ | Qil ring groove width +0.010
a.
@ | tut and M2 piston ring 0.25~0.40
g — —_ 1.2 —
& | Uil ring 0.15~0.35
A .
Crank pin putside dismetsr _g 15 43.80
e 44 +0.046 0.434--0 081 0,15
2 1| Crank pin meta} insida diametar £0.028 44.08
g T
‘= | Piston pin outside diametar —g.013 25.60
8 $26 | 0-025~0.051 0.1
= ] . o ] .
S Piston pin metel inside diametar +0.026 26.10
Paralistism betwsen {erge end hole . o
and small end hals 0.65/100mx 8.07/1000n -
Crank journsa! outside diameter _g 015 49.9
- $50 +O‘841 0.010~-0.055 0.15
‘fg Crank main bearing inside diamater +0.810 B2 .08
= | Crankshaft side gap _ _— 0.16--0.45 0.6 —_—
[+ "
& | Deflection forank arm apening angle) e —_ — _ —
Canter daviation —— <0.03 —— .08 —_—
§ intaka valve sinking 0.28 +0.1 — 8.5 —_
f Exhaust valve sinking 0.45 *+0.1 S 0.7 —
O
£ | Intake/exhaust valve, Intake | {Tightening margin} 38 | 0.088~-0.124 0.5
> | seat valve - . . v B
< Exhaust| {Tightening margin} 33 | $.067~0.103
Printed in Japan
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Chapter 7 Service Standard
1. Service Standard Table (Engine)
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SMD274 & D36A
{1init ; mm)
Standard dimensions | Standard eledr Lyp. . anowanie
Item - < ance during y Wear limit | Remarks
i !
TR [RaeEsee | resssambing |clearence
Stem dismetar :ggﬁg §.92
e 7 e 0,035--0, 068 0.12
kS Intake valve Valve guids ¥ +0.02 7.08
g inside diamster +0.005 .
§ Stern diametsr :ggiﬁ .42
£ | Exhaust valve . ¢ 1 e ] 00350088 0.12
L Vaive guide +8.02 7.08
2 insida diamater +0, 008 ’
j‘ﬂ intake
Z | Yaive head thickness e — — 0,20 8.3
Exhaust
Camshalt outside diameter :ggﬁg 48,460
» 40 +0'025 0.05~0. 100 0.15
= | Camshaft haaring inside diameter o 49.07
o
vy
g Intaks 41,928 +0.03 41.82
m
© | Cam height Exheust | 41922 | +0.02 —_— e 41,83
Fue! 42,943 +0.03 42 84
| Comprassive force 7.37 —_
{at 1 mm cormpression}| 1,87kgf
Intska/axhaust | Free Jength 42.0/30.2 o e o
2 ivalve spring i Duter/innar 43.0/40.7 41.5/39.0
>
- Inclinatian 1.6 2.0
k4
Z ¢ intake/exhaust valve arm shalt —0.018 15.90
> | outside diameter 816 | —0.03 0.004~0.040 0.13 )
2 | Intake/exhaust valve arm inside +0.006 ' ' ) 15.03
?_5 diameter -0.612 )
= | Fuel valve arm shaft outside —0.420 71.88
i - 0,041 '
diameter o2 +g gﬁw 0.005~0.047 | 0,15
Fusi valve arm inside diametsr _n 72,03
g.615
7.4 Frinted in Japan
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Chapter 7 Service Standard
2. Service Standard Table (Drive Unit)

SM/D27A & D36A
u - -
2. Service Standard Table (Drive Unit)
(1} D27A
{Unit - mm)
N trorn Standard dimensians Standsrd clesrance Max. allowable
Nominal Dimensional | during resssembling clesrance
dimensions tolerance
1 Becklash hbetwaan pinion and forward — _ 5. 1~0.75 0.8
geer
Backlash between pinion and reverse — —_—
2 gear 0.8~-0.4 0.8
Forwserd gear bush inside diamaler +g'02‘
3 $20 T 0.440~0.082 8.15
Fropelier shaft diameter _0‘05[
4 | Cooling water pump key thickness 2.5 igggg — Size 1.5
. | Cooting waler DUmp Oulsr plate .
thickness ! o e 8ize 0.5
Cooling water pump impeller width 18.7 tg;
& U. 0~0.5 0.85
Cooling water pump mnsart 18 0.2
Swivel bracket hote dismater $36 !
7 | Pivot shaft diametar &30 +0.3 -1 —
B . -0.18
ush wall thicknags 3 ~0.35
Tilt leck |aver shaft diarmater igg%g
8 $10 : 0.06~G.174 0.4
Slesve bearing hole dismen +0.118
i g hele diameter +0.080
Brackat (shift) hole diameter & 14 +g,ﬁ§
9 | Bush wall thickness 0.9 +0.06 0.1~0.383 0.6
$hift sheft diameter 312 _g a3
10 | Propeller shaft thrust clearance i —_ 0.3~0.5 0.6
i ) 0.15
Detant (shift} hole diameter i
+{.05 ~4.
5 : 0.05~0.188
11 | Pin (shift rod) shaft diameter ~0.048 0.4
Shift rod hole diameter $5.1 40,1 0~0.248
Frinfed in Japan
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Chapter 7 Service Standard
2. Service Standard Table (Drive Unix)

SM/D27A & D36A
(2) D3BA
{Unit : mm}
o It Standard dimensions Standard clearance Max. allowable
em Nominal Dimensiona! | during reassambling clearance
dimensions | tolerance
4 | Becklash between pinion and forward L 0.1~0.28 0.8
gear
3 | Backiash between pinion and reverse _ 0.1~0.4 0.8
gear
+0.
Forward gear bush inside diameter g 02
3 ¢ 20 ~0.080 0.040~-0,082 0.15
Propetler shaft diamater —0:061
. . +0.012 .
4 | Cooling water pump key thicknass 4 +0.004 — Size 2
5 quling water pump outer plate 1 o . Sizea 0.5
thickness
Cooling water pump impeller width 25.75 +03.18
] 0~0.8 0.65
Cocling water pump insert 26 +0.1
+0.
Swivel bracket hole diameter $ 36 g !
7 | Pivot shaft diameter $ 30 +0.3 0~1.1 e
. =0.15
Bush wall thickness 3 _0.35
Tilt lock lever shaft diamater tggég
8 $ 10 T TTE 0.06~0.174 0.4
$leeve bearing hole diameater +0.080
Bracket (shift) hole diameter 414 +g'05
9 | Bush wa!l thickness 0.8 *0.05 0.1~0.393 0.6
Shift shaft dieameter 412 _3.043
10 | Propeller shaft thrust clearance — — 0.3-0.5 0.6
. ) +0.15
Datant {shift) hole diameter o5 +0.05 0.05~0. 198
11 | Pin (shift rad) shaft diameter —8.048 0.4
0~0,248
Shift rod hoie diarmeter $5.1 +0.1
76 Printed i Japan
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CHAPTER 8

MAIN BOLT TIGHTENING
TORQUE

1. Main Bolt Tightening Torque ... 81
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Chapter 8 Main Bolt Tightening Torque
I. Main Bolt Tightening Torque

1. Main Bolt Tightening Torque

SMID27A & D36A

1-1 Engine
Oencircled numbers show that engine parts differs for D27A
and D36A.
No Tightened part Screw size Width : . hef-m Remarks
N g p Tightening torgque
o M 7x1.0 12 2.2~-2.5
111 Rod bolt M 9x1.0 13 4550
, M10% 1.5 14 4.6~5.0
@ | Metal cap bol: M12X 175 17 7.5~85
3 | Main bearing case auxiliary bolt M 8x1.25 12 2.5~.2.7
. . MIEX1.5 22 16.5~17.5
@ | Flywheal tightening nut M24% 1 5 36 27 0290
& Crank pulley tightening nut M3EX1.5 _ 16.5~12.5
¥ | (crown nut) M42x2.0 17.5~18.5
6 | Hydraulic pressure switch PT 1/8 24 2.5~3.0
7 | Injector tap set bolt Mgxi2s |Hexeson|  26.25 | Hexagon hola bolt
8 | Adjuster set bo!t M 4x0.7 :;a;agoré 0.08~0.11 Hexagon hole balt
8 | Cam pulley set bolt M10Xx1.5 14 4 h~5.0
10 | Valve arm case set bolt M Ex1.0 10 0.8~1.0
11 | Valve arm case set bolt M 8x1.25 12 2.5--2.7
Upper column for D27 A
1-2 Drive Unit
Na Tightened part Screw size Width kef-m Remarks
9 P Tightening torque
1 | Pinion gear tightening nut MI12x1.25 19 8.0~10.0
2 | Tikt tube tightening nut UNF?7/8 32 2.0
3 | Propelier nut (SUS) M16X 1.5 30 3.0~4.0
4 | Bearing housing tightening nut M10 14 3738
5 | Lower tightening bolt M10 10 3.7~3.9
6 | CW pumgp case tightening bolt Mé 10 0.7~0.9
7 | Cylinder support sst nut MI16x1.5 24 11.0~1b.0
8 | £ngine set bolt M8 12 2.1~2.8
Printed in Japan
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Chapter 8 Main Baly Tightening Torque

1,

Main Bolt Tightening Torgue

1.3 Tightening torque of boit and nut ather then described on p. 8-1

Tightening torque

Width

Siza
7T bolt and nut

Stainless bolt and nut

M & 0.8~ 1.0kgt-m

6.7~0.%%kgf-m

10

M8 2.5~2 Thgf-m

1.8~2. 1kgf-m

12

M10 4.5~5 Okgf.m

3.7~3.9kef-m

14

NOTE:

1.

2.

Before tightening tha bolts and nuts of the engine, apply
fube oil 1o the screws and washers.

Before lightening the balfs and nute of the lower unit,
apply THREE BOND #1215 o the screws,

. Before instaling the propeller. apply grease {COSMO

GREASE DYNAMAX EP No.2 or the equivalent] to the
front surface of the propelier shaft spline.

. When reassembiing the mount rubber, ba careful that no

fube ofi is on it

. Apply grease to the 3 greasing points (grease nipple

MTE X 1hunti the grease overfiows from both ends. {The
grease must be COSMO GREASE DYNAMAX EFP No .2
or the eqguivalent).

6. Buige the pipe end, which s insenled imp the rubber

hose, as described on the diagram. Be sute to attach 2
hose clips on each side.

Downloaded from www.Manualslib.com manuals search engine

Push the {ower rod
inte  the lowest
end, shift tha
detent at the upper
rod end to  tha
reverse  pPoRition,
and tighten fpat
with coupling
double nuts.

Afier clegning the
insida carefufly,
supply oil up to
the upper oit
check hole.

Qil q'ty : B50cc

Lise the combing-
lian of the inner
and puter hearing
lnges specified by
thg rmakar,

8.2

SM/D27A & D26A

Apply COSMO UREA
GREASE ZM when re-
assembling.

Apply pgrease
(COSMO GREASE
OrYNAMAX  EP
Me.2 or the egquiv-
akent) 1o the antire
suriace whenr re-
asgambliing.

When
biing,

rEATEHT-
be careful
5 that the seal
rubber an  both
snds iz sot deform.
ad.

Tighten the bolls
diegonatiy.
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CHAPTER 9

BACKLASH ADJUSTMENT

1. Backlash AQIUSIMENE ..o o 9-1
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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 ........cco.oveeceveeeee e 1041
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Chapter 10 Periedical Inspection
1. Periodical Inspection Table SMID27A & D36A

1. Periodical Inspection Table

@ : Ferformed by YANMAR agency
O : Inspected by user
@ : Replaced parts by user

inspection intervai
Itam {nspection . Every 50 | Every 100 | Every 200 | Every 400
Daily hours hours hours hours
{or 1 month}ior 3 monthsjilor § months) {or § year}
Check the tank oil fevel, or refual O
Fuel Clean the tank Q0
Replace the filter o
B i I o e
Lube oi | Replace the lower unit Tube oil E{eigﬂghh:%i;g;;f), {Repiacs})
Replace the filter element i Dimel ©
Cooting Check the discharge of cooling water MO
water Replace the anti-corrosive zinc &)
{sea water | Cheok (replace) the impetler | ®
side) Check the thermostat i ®
Cylinder head] Adjust the intake/sxbaust vahve head clears &
Check/adjust the unit injector &
Check/adjust the cable ®
Check the timing beit )
Tighten the through bolt more securely O
Electrical | Check the warning devices O
squipment | Chegck the battery ligquid level O
Apply grease O L
Repiace the timing beit 1200Hr

Others:
{1} When the unit is not used for more than 2 or 3 days:

« Land the ship, or tilt up the unit,
 Put a cover pver the outhoard motor,
* Remove the batflery cable.

{2) Inspect or service the unit once a year or every 400
hours.

Frinted it Japan
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CHAPTER 11

OPTION

1. Diesal Outboard Propaller Guard Holes ..........cciin. 11-1
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Chapter 11 Option
1. Diesel Outboard Propelier Guard Holes SM/D274A & D36A

1. Diesel Outboard Propeller Guard Holes

We have been requested to add the above opfion for our
Diasel Outboard.

We have sattled an option of "Propeller Guard Holes* which
enable to 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
D3BYE

—

|
S
§

122

L)

g e

B
- M
\ \: / o T\_‘ T
\‘\ \‘HP"/ =~ il o -
4—¢7
I\Tﬂ!ér?hg?th hole - 50 145

Ve

105

2-37 r
Through hole
ME& boﬁ: o

Unit : mm

L2s
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YANMAR DIESEL. AMERICA CORP.

901 CORPCRATE GROVE DRIVE BUFFALD GROVE IL 600834508 U.S. A,
TEL 7065411800
FAX  : 708-5012181

YANMAR EUROPE B.V.

BRUGPLEIN 11, 1322 BS ALMERE.DE VAART The Netheriands P.O.BOX 30112, 1303 AC Almare
TEL . 36-5324824
FAX 1 38-532498
TELEX : 10732 YMR A NL

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

TEL : 8615077

FAX ~ : 8611508

TELEX : RS %854 YANMAR

YANMAR DIESEL ENGINE CO.LTD.

HEAD OFFICE
MARKET SERVICE PROMOTION DEP'T. QUALITY ADMINISTRATION DIV,
132, CHAYAMACHL, KITA.XU, OSAKA JAPAN

TEL T 08-376-8228

FAX ¢ D6-372-1124

TELEX :© 52368810 YANMARJ
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