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DBAS/T/THTIS
Operation and Maintenance Manual

1. 3.3. Performance curve {DB58TI)
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Performance DIN 6270B DIN 6270A
112 KW (152PS) / 102 KW (138PS) /
Output (rated) 2,200 rpm 2,200 rpm
Torque {min) 539 N.m (55.0 kg.m) / 1,600 rpm
Fuel consumption  (min) 204 g/kW.h (150 g / PS.h)}

General information
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agent)

Pay attention to cleanliness. The Diesel fuel must be free of water. See
“Maintenance and carg”.

Have the engine mainigined at the specified intervals.

Do not switch off the engine immediately when it is warm, but 16t it run without
inad for about 5 minutes so that temperature equalization can take place.

Never put cold coolant into an overheated engine. Sse "Maintenance and care”,
Do not add so much engine il that the oil level rises ahove the max. marking
on the dipstick. Do not exceed the maximum permissible tilt of the engine.
Serious damage to the engine may rasult if these instructions are not adhered
{0,

Always ensure that the testing and monitoring equipment {for batiery chargs, il
pressure, and coolant temperature) function satisfactorily.

Comply with instructions for operation of the alternator. See "Commissioning
and operation”.

Do not let the water pump run dry. )f there is a risk of frost, drain the water when
the engine switched off.

1.5.4. Regulations desgigned to prevent pollution
a) Engine oil, filter element, fuel filter
# Take old oil only to an oil collection point, Take strict precautions to ensure that ol

does not get into the drains or into the ground.

® The drinking water supply may he contaminated.
& (il and fusl filter elements are classed as dangerous waste and must be treated as

such.

b) Coolant
® Treat undiluted anti-corrosion agent and / or antifreeze as dangerous waste,
& When disposing of spent coolant comply with the requiations of the relevant local

authorities.

1.5.5. Notes on safety in handling used engine oil

Prolonged or repeated contact betwean the skin and any kind of engine oll decreases
the skin,

Drying, irritation or inflammation of the skin may therefore occur. Used engine oil also
contains dangerous substances which have caused skin cancer in animal experiments.
if the basic rules of hygiene and health and safety at work are observed, health risks
are not to the expected as a result of handling used engine oil.

A

15

<Health precautions>

L
L

Avoid prolonged of repeated skin contact with used engine oil.

Protect your skin by means of suilable agents (creams etc.) or wear protective
gloves.

Clean skin which has been in contact with engine oil,

~ Wash thoroughly with soap and water, A nallbrush is an effective aid.

Safety regulations
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2.8. Cooling system

The engine has a liquid-cooling system. The fresh water pump is a maintenance-fres by

V-beit from the crankshaft pulley,

Depending on the agreed extent of delivery and the dasign of the engine, the coolant

circuit can be equipped with temperature monitors which, in the event of loss of coolant,

shut the engine down.

® Check the coolant level of the expansion tank by removing the expansion tank filler
cap, and add coolant if necessary,

¢ When injecting antifreeze solution, first drain out the oid coolant from the cylinder
block and radiator, and then clean them with cleaning solution.

& Be sure to mix soft water with antifreeze solution.

2.8.1 Cooling system (Type +1)
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4. Oil pressure lowered

Chack i off pressure _
gauge indicates wrongly

Normed

. Check cooling
- temperature

. Normai

- inspact ol quality

Mormat

Hefer to engine overheat |

T low

Lse msoommensd off |

{raplenish)

. Chegkoil
| feliefvalve

CNermal | Refighten,
LMoL Repnce

Uisassemble
Bngine :

. Water and fusl |
mibeed i oll

| or injection pump

et ¢
Rty L,

. Disassemble engine

| Hepiace with
_recommended oil |

Technical information

et

Briared tin dan, 2005 PE-MMAGRG-ELA



DBAS/T/THTIS
Operation and Maintenance Manual

4} Camshaft and rocker arm

{Unit : kg.am)

) )
St : o
i g
0 i o
Q X t
N\/ V
s,

. 1615

Lubricate engine oil
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Engine disassembly
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3.1.2. Main structure parts (1)

* Rapalr Kit

EJN20108

1. Rubber hose (Coolant by-pass)
A 2, Rocker arm shaft assembly
3. Push rod
4. Cylinder head bolt
T A5 Cylinder head assembly
*s?) 6. Cylinder head gasket
7. Coolant pump assernbly

8. Tappet chamber cover

2) Rocker arm shaft
Loosen the rocker arm shaft fixing
bolis a little in numerical sequence
as specified,

9. Oil pump driving pinion
10. Nut
A 11. Crankshaft pulley and dust cover
A 12, Taper bushing
13. Timing gear cover
14. Qi thrower
A 15, Fiy wheel

EIM20138

EESSHATE 4 RS
Rty L,

Engine disassembly
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2) Measuring method ~ I

® Measure valve stem outside
diarnater.
Measure valve guide inside
diameter by using of caliper
catibrator of telescoping gauge.
The difference between the vaive
stem outside diamster and the
valve guide inside diameter is the
valve stem clearance.

3) Valve guide replacement
® Removal of valve guide
® Puii out the valve guide, by using
hammer and vaive guide remover,
from bottom of cylinder head.

¢ Install of valve guide

® The height from the bottom of the
cylinder head to the edge of vaive
guide top should be 14 Tmm.,

4) Valve depression

¢ install the valvel: to the cylinder
headi2:.
Measure wvalve depression by
using the depth gauge or
calibrator from the bottom of
cylinder haad.
Seat insert and valve must be
replaced if the measured value
excesd the specified fimif.
if the valve is replaced, the valve
guide must be also replaced.
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installer

EIMZ0408

EJM2I411

Engine inspection
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Grade marking

Cylinder block bore diameter

1 105080 ~ @106.000 mm

2 S1068.000 ~ 3106.010 mm

EdMeo7as
3} Cylinder liner outside diameter
® Measure the liner outside ST X T
diameter at I, & and 3 L e vl)
measuring point across X-X, Y-Y. X j
X
| ©
Measuring Points : Y ~~~—Jxm»~m
© 20.0mm )
@ 105.0 mm N Al
@ 185.0 mm %
EJM20745
® (Calculate the average value of 6 measuremenis fo determins the correct
cylinder liner grade.
& (Combination of the cylinder bore and the cylinder liner outside diameter.

Steet liner
{ightness)

Cast iron finer
{clearance)

Cylindse liner fting clearancs

2,001 ~ 0 01t9mm

2.005 ~ 0.026mm

=<Cylinder bore and liner outside diameter>

(A) Steel cylinder liner

Grate Cylinder bove iayindar linsr putside digmeaiar
H ZH0E. O - FI0E 010 m SAH08 T - 08D 20mm
i 0501 - @106.020mm 105023 - S5 03 0mm
S B2 ~ 05 0%kem LS GEBY ~ 300 (il

(B} Cast iron cylinder liner

Cylinder iner dismeter

Grade marking

-1
(=3

G position

48, T position

“D 02,020 ~ £102.031mm | 102,017 ~ 2102.035mm 1
{Irmer dismeter) 102,031 ~ 102 0d2mm | 102,028 ~ 2102.048mm 2
ik CHOS973 « 108 984mm | 108970 ~ (3105 988mm A
{Quter dismeter) 105,984 ~ 2105 995mm | 2105981 ~ 81108 999mm 8

EESEIRAEIE il Bie SN
FaAETH R Lr D,

Engine inspection
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Briared tin dan, 2005 PE-MMAGRG-ELA



DBAS/T/THTIS
Operation and Maintenance Manual

the specified limit,

Standard Lirnit
Crankshaft run-out 005 mm 040 mm
e If the repaired crankshaft

generated a crack, replace it.

6} Main bearing and con-rod bearing tension

-3 @ {heck to see if the bearing has
enough tension, and set bearing
into its regular position with the

finger pressure.

7) Crankshaft regrinding

® Pay ciose attention

o the

following steps in order to ensure
the reground-crankshafi reliability.

Undersize bearing
(.25 mm

Availability

.89 mm

<Crankshaft regrinding procedure>
(1) Grind the crankshaft journal part

and pin part.

3 (2) Fillet the crankshaft journat and
grank pin radius {o a minimum of

There must be no
around the fillet area.

stepping

{3} Finish the ocrankshaft journal,
crank pin and oil hole corners 1o &
smooth surface having a chamfer

radius of 1mm.

Crankshaft Journal and
crank pin roughness

(.41 o1 less

(4) Measure the ciearance between
crankshaft journal and crank pin.
{5) Measure the crankshaft ran-out.

85
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Engine inspection
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2) Crankshaft bearing (fower)

& There i no oif hole and oil
groove on the lower bearing. But
opposite upper bearing has oil
hote and ol groove.

[=]

3) Crankshaft
® Assemble the crankshaft gear in
front side.
CAUTION:
Make sure the part number of
crankshaft because its
counterweight size may be

different depending upon engines.

4} Thrust washer
® Assemble thrust washer with the
oif groove side facing the
crankshaft sliding face.

=

1]

5) Crankshaft bearing cap

¢ Lubricate the bearing cap bolis
with engine oil,
Assemble the bearing caps to
the crankshatt.
The arrow mark must be pointing
{o the front of the engine.

98

REAZ TR

LR L det
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Qif hole and groove .
tupper part) ¥ setip

A
A

i

A, No i hole and groove
{Lowsr part)

Rights
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Uik graove
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1) Cylinder head cover
¢ Tighten the cylinder head cover
bolts to the specified torque a
litle at a time in the sequence.
(see figure)

El

Cylinder head cover bolt torgue 22kgm

Fan belt
® Adiust the fan belf tension.

2} Starter
& Tighten the starter bolis to the
specified torque after install the
starfer to the fiywheel housing.

=

Starter fixing nuts forque 2.2kgm

3} injection nozzie
o install the injection nozzie with
the injection nozzle gaskets.

injpetion nozzle nuts torques 2.2 kgm

® Be careful not o damage the
nozzie fips.

A

4} Fuel injection pipe
@ ® Install the fusel iniection pipesil:
and fighten the bolts to the

specified torque.

Injection pipe torque J0kgm

o Carefully position and set the
108

[HEst i

WEERLE be ?&f‘@;ﬁ"{f; MR R &

EM21548

EJM218585

Hex s
Spring washer ..

" Injection nozzle

Seal ring

EJMZ1648
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4. Commissioning and Operation

4.1. Preparation
At the ime of initial commissioning of a new or overhauled engineg make sure to have
ohserved the "Technical information for the instaliation DAEWQO generator engines”.

& (il filler neck on gylinder head cover
Before daily starting of the engine, check the fuel, coolant and cil level, replenish if
necessary.
The notches in the dipstick indicate the highest and lowest permissible oil levels.
The oil required in the surmp is specified in the "Engine Specification”.

NOTE

A The oif required to fill the ofl fillers and pipes depends upon the engine and
use and must be determined individually at the time of initial commissioning.
(Make the Max and Min. marks of the determined quantity on the oil level

gauge.)

¢ {(leanliness
Ensure cutmost cleanliness when handling fuels, fubricants and cooiants

4.1.1. Starting
For engine starting, piease confer ths instruction.

NOTE:
‘ 1. Preheating devices are attached to the engine for improving the starting
ahilities at extremely low lemperature.
2. Do not actuste the starter for longer than 10 seconds, If starting fails
regardiess of the preheating, start the preheating again after 30 seconds.

a} Pre-heating system
Operation 1. Turn the key switch to the HEAT position, then the piict lamp lights up
for about 20 seconds When the pilot famp 8 extinguished, do
oparation 2
Behavior - When the coolant ternperature is below 10 °C in cold weather, you'd
better operate the pre-heating system (Glow plug)
- If the pre-heating is not necessary, the pre-heating system is not
operated with the pilot lamp.
Qperation 2. Affer checking the pilot lamp, turn the key switch to the START
position to crank the engine, at once.
Behavior - When the key switch is placed in the START position, glow plug is
continuously heated to facilitate starting operation
- if the coolant temperature is above 10 °C, glow plug needs not be heated.
Operation 3. After the engine is cranked, convert the key switch to the ON position.

_ Commissioning & operation
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4.8. injection timing

CAUTION:
Take care to avoid entry of dust or foreign particles info the pump interior
when the timing adjustment is made.

<Check procedure>
® Align the crankshaft pulley TDC
mark with the pointer.
& Remove the inspection hole cover
at the front of the injection pump on
the timing gear case cover.

® Check the alignment between the
pointerid: on the injection pump
gear nut lock plate and the
projection area mark’l: on the
injection pump Qear case.

& [f it is in misalignment, recheck with
furning the crankshaft pulley one
more turn to repeat the foregoing
procedure to mark sure that it is in
alignment.

® Check the alignment of the
notched linesl: and . (These
notched lines were aligned at the
factory 0 set the injection pump
body and the mounting flange.)
Next, inspect the crank angle
position of the injection fiming.

EJM1039l

<Check procedure>

® Turn  the  crankshaft  pulley
counterclockwise about 30° crank
angle.

_ Commissioning & operation
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5.1.2. Qi cooler
3 1) Disassembiy
"

EJM3D08S
1. Oif cooler element 4. Q-1ing

2. Basket 5. By-pass valve spring

3, By-pass plug 6. By-pass valve

2} Inspection

T3 ® Correct or replace the part if the wear or damage is discovered during
inspection.

3) Qil cooler element
@ & install the oil cocler element to
the oll cocler, then tighten the
oll cooler element fixing bolis
to the specified torque,

il cooler element
2.2 kg.m

fixing bolts torgue

EIMIOINGE

4} Oil cooler reassembly
m ® To assemble, oliow the disassembly procedures in reverse order.

1158 _Maintenance of major components
BB W B & Priated fin Jan, 2005 PS-MMAOI-ELA
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5.3.3. Parts no of injection system

1) Iniection pump assembly

Engine model Part no. Suffix
. i it R i,

DB58 65.11101-7380 giéfﬁﬁgéﬁ%&ﬁk BEARFABICHYEF ML
DB58S £65.11101-7399 ECRFABICIECRLA
BBSeT 85.11101-7655 EATEA/BICID/EATLA

65.11101-7375 EATER/FGAYYIEATLE

65.11101-7327 EACEANDIEF
DEs8eT) 65.11101-7374 EACERICIG

65.11101-7353 EAQLAR

85.11101-7381 ECOEAR
DBSETIS 66.11101-7389A | ECOECEFIG

65.11101-7392 ECOLA

£65.11101-7380 ECOLB

2) Injection nozzle assembly
Engine model Part no. Suffix
DBES | EARDA/EAREA/B
DBSST 66.10101-7295 | EARFA/BIC/DIF/G/K/EARLA/BIC
EATEAB/CIOEFIGHIIEATLAR
DBses | 85101017088 | el e R
NE58T) 65.10101-7058 | EAOEA/BIC/YEIG/EAOLAR
DBSSTIS 65.10101-7092 | EACEF/ECOEA/B
DB58TIS 65.10101-7091 | ECOEC/D/EF/G/ECOLB

3) Injection pipe assembly

Engine model Part no. Suffix

DB5S EARDAEARENB

DB5SS 85.10301-8144 EARFABICIOEIFIGHAIK

EARLABIC/ECRFABICECRLA

DBSST 65.10301-6289 EATEABFCIEFIGHMINEATLAR

DE58T) £85.10301-8072 EAQEANBICANEF GIEAGLAR
65.10301-6088 R R )

DB58TIS 65.10301-6089 ECOEABIC/IVEFIGECOLAD

~Maintenance of major components
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8) Rack diagram and setting valve at each point

a) DB58 : EATEE/TEH/TLE
Check Rack position Pump speed Injection Q'ty on RIG Pressure
Point {mm) (rom) {mm® 11,0008 {mmHg
A 8,8 1 ,1 Uﬁ 735 ;UI ,5 Aboeg J0F
B g.1 200 94413 -
C e 415 (63} Abavir J0F
] - 100 {43 8) 42 ~
by DB58 : EATEF
Check Hack position Pump speed Injection Q'ty on RIG Pressure
Print {rem) (rpm} {mm>/ 1,0008) {mimiig)
A 8.8 1,100 735415 Abaree 3
B 8.1 800 94+13 ~
C w5,/ 415 (83} Abswy Wi
D - 100 46.8 £10 -
c) DBES | EATEG
Check Rack position Pump speed Injection Q"ty on RIG Pressure
Point {mm) frpm} (mm*{ 1.000st) (mmHg)
ﬁ. 8.8 1,100 7204115 Alvve 3
3] 9.1 800 94113 “
£ i X AN . 1 |- N B S Abye 30
D - 100 53410 -
d) DB58 . EATE]
Check Rack position Pump speed injection Q'ty on RIG Pressure
Point {mm) {rpm) {mm®/ 1,000st) {mmtg)
A 88 1,100 7015 Abiwg 300
B 8.1 800 84 +13 -
C =B 7 415 ﬂi’s?) Ahaveg 3
B - 100 50 10 =

e} Rack curve and boost pressure of standard injection pump{85.11101-7374)

ook pomtionirnm}

3 cgaanies irgn | rwn ot
Goust pressure{mimiig)

ERRERHRE co *m 328
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8} Rack diagram and setting valve at each point
a) DB58TIS | ECOEC

Cheok Rack position Pump speed injection Cz“iy on RIG Prassure
Point {rm) {rpm} {mm®/ 1,000s1) (mmHg)
A Eim.\;‘} 1., 10 109 415 Ahove 43
B 6.5 AUk 22320 -
[ Rl AQ0 (97 Absve 458
1 (R3-1.5; Mg b1} -
8 . 106 9610

b) DB5STIS | ECOED

Check Rack position Fump speed Injection Q'ty on RIG Pregsure
Point {mm} frpms} {mm~7 1,000st) {mmtig)
A R1¢H{(1.3} 1} U1 4], % Abevg $35
B 6.5 (L0 22820 -
C [ R {81} Abovs 436
1 (Ri-1,5 SO0 {53} -
I “ 100 610

c) DBS8TIS : ECOEE

Check Rack position Pump speed Injection Q'ty on RIG Prassure
Point {rmy (rpm} (mn13! 1,000t (reemi-g)
A T3 1,100 113415 Abeve 43t
2 8.6 oLt PYEIE] -
C Rl A1 {14} Abave 450
1 (R1-1.5} SOt {61} -
k - 100 D610

d) DBS8TIS - ECOEF

Check Rack position Pump speed Injaction Q'ty on RIG Pressure
Point {rm} frpm} {mm={ 1,000st) {mmti)
A RI{HLEY 1,100 9% +1.4 Ahrve 150
B 6.8 040 R RY, -
( R1 S {R@) Ahoen $30
) (Ri-155 300 - ,.,
[ “ 100 Gnk i

e) DBSETIS : ECOEG.

Check Rack position Pump speed Injection Q'ty on RIG Prassure
Point {remy {rpm} (mm3! 1,000s1) {mmHig)
A RI1(H0.5) [N [EREE A Above 430
I 5.5 GO prE ol -
{ 1§ Bl 903 Aberon A5
13 (R3-1.5; 01 (61} -
= - 106 Ghk] 0

i Rack curve and boost pressure of standard injection pump(85.11101-7389)

Nodeh v bt

e 2

<
N

33
o

Hoont prevgia{senhg)

_Maintenance of major components
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2) Compressor
The compressor, which is connected to the turbine over the one and same shatit to
form a rofating body, takes in and compresses ambient air with rotating force
fransmitted from the jurbine shaft. Then, the compressed air is delivered to the
intake stake. This is the operating principle of the compressor.

3) Bearings
{1} Thrust bearing
The turbine wheel creates thrust force, Therefore, exercise care 50 ihat the shatft
is not deviated from its the original position due o this thrust.

{2} Journal bearing
This journal bearing of floating type forms a dual oil film on both the inside and
outside of the bearing so that the bearing can rotate independently. As the dual ¢il
filmn plays a role as a damper, the sliding speed of the bearing surface becomes
fower than the rotating speed of the shaft, resulting in assurance of stability in its
movement.

4) Sealing-compressor shaft
The compressor is of a dual construction type compased of seal plate and seal ring
o prevent the leak of compressed air or lubricating oil.

54.4. Precautions for operation
1) Precautions for operation of engine
The following precautions should be observed when starting, operating, or stopping
the engine:

Operations Precautions Reasons
When starting 1y Check ofl level
the engine

23 Crank the engine with starter to | 23 Abrupt starting of the engine
check  the  inerease in il causes the engine to rotae with
pressurgiuntil  the needle  of oil not heing distributed not only
pressure gauge starts to move or to each part but alse to the

pressure  indicator  lamp s turbocharger, resniting in

actuated)  before  slarting  the abnormal wear or sefzure on the

engine. bearing due to insullicient supply
of vil.

3} When having replaced oil, oil | 3) In the case of the wnging stopped
filter  clement, or fubricating for extended time or in a cold
parts, or when having stopped place, ofl fluidity  within the
the engine for extended period of pipes can be deteriomted
e, or o g cold place, Toosen
the ofl pipe connections and
operde the slarter motor u il
is discharged. Alter completing

_Maintenance of major components
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3) Standard bolt tightening torgue table
Refer fo the following table for bolis other then described above

Degree of strength
) 3.6 46 1 48 | 56 | 58 166 68 | 682 | 88 | 109 128
Diameter
x BAY | (4D) | (45 | (BD) | (55) | (6D) | (68) | (6G) | (8G) | (10K) | (12K)
pitch Limit value for elasticity (kg/mm?)
mm) o0 [ 24 | 32 | 30 | 40 | 36 | 45 | 54 | 64 | 0 | 108
Tightening forque tkg.m)

M5 15 (0181025 1022103110281 04310481 05 | 0.75 0.8
M6 028 (0301045 04 [055 1047 | 0771085 09 | 1.25 0.5
M7 043 10461 07 (0831083 078 12 113114 | 1068 | 235
M8 07 10751 1.1 1 14 11261198 | 21| 2.2 31 38
MBx1 C7r3 108 112 111 | 15 11341 21 123124 | 3.35 4.4
M10 135 | 14 | 22 | 18 1 27 12358 37 | 42 | 44 8.2 7.4
M10x1 1.5 16 28 | 21131128 1 43 1448 5 7 84
M12 24 125 37 133 147 142 183 72|75 | 105 | 125
M12x1.5 255 | 2.7 4 3.5 5 445 1 88 | 7.7 8 11.2 | 134
M14 3.7 3.9 & 52175 7 10 (116 12 17 20
M14x1.8 4.1 43 | 66 | 87 1 83 | 75 111126 13 | 1858 22
M18 5.8 6 2] 8 ME511051179 1185 18 26 31
M18x1.5 6.2 65 | 97 | 86 1125 M3 1Y 1196 20 28 33
M18 7.8 83 1125 11 o145 27 1242 25 36 43
M18x1.5 9.1 895 11451125 11858 1167 1 2451275 | 28 41 49
Ma0 ME 1 12 18 16 | 22 9 1315 3B | 3 51 B0
M20x1.5 128 11351205 18 25 1225 35 [39.5 | 41 58 68
M22 165 16 (245 21 30 26 42 46 49 67 75
M22x1.5 17 [ 1851 28 | 24 | 34 | 29 | 47 | B2 | 56 75 85
Mz24 206 12160 33 | 27 | 40 | 34 | BB B8 | 83 B2 g2
M24x1.5 23 25 1 3t 1 N 45 1 38 | 81 g7 | 74 93 103
Others :

1. The above forque rating have been determined 1o 70% or s of the limit value for
bolt elasticity.
2. Tension is calouiated by multiplying tensile strength by cross section of thread,
3. Special screws should be tightened to 85% or so of the standard valus.
For exampie, a screw coated with MoS, should be tightened to 60% or so of the
standard value,

4) Tightening torque for holiow screw(4-hole)

Material M8 | M10 | M12 14 M16 M1iB M22 M26 | M30 | M3B
SM25C - 1.6 2.5 3.5 4.5 5.5 2.0 13.0 1 18.0 | 30.0
* SUM22L | 0.8 1.8 3.0 4.0 55 8.5 1.0 168.0 | 200 | 360
STS304 | 0.8 1.8 3.0 4.0 5.5 8.5 1.0 16.0 | 200 | 350

% . Adopted in DAEWOO enging
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