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@ Please read and observe the information given
in this Oparation Manual. This will enable you
to avoid accidents, preserve the manufaciurer's
warranly and maintain the engine in peak
operating condition.

@ This engine has been built exclusively for the
application specified in the scope of supply - as
described by the eguipment manufacturer —
and is to be used only for the intended purpose.
Any use exceeding that scope is considerad o
be contrary to the intended purpose. The
manufacturer wili not assume responsibility for
any damage resulting therefrom. The risks
involved are to be borne solely by the user.

@ Use in accordance with the intended purpose
also implies compliance with the conditions
laid down by the manufacturer for operation,
maintenance and servicing. The engine should
only be operated by personnegl trained in ifs use
and the hazards involved.

® The relevant accident prevention guidelines
and other generally accepted safety and
industrial  hygiene regulations  must be
observad.

& Unauthorized  engine  modifications  wili
invalidate any liability claims against the manu-
facturer for resultant damage.

® Manipuiations of the injection and regulating
system may also Influence the performance of
the engine, and its emissions. Adherence to
{egislation on pollution carnot be guaranteed
ynder such conditions.

® Do not alter, obstruct or reposition the coolant
air infake area.

The manufacturer shall not be liable for any
damage which is incurred as & result of such
actions.




Engine T
serial number: | f : j

Please enter the engine serial number here. This
number should be quoted when inguiring about
Customer Service, Repairs or Spare Parts {see Section
2,13

All rights reserved. Technical modifications requirad to
improve our engines are reserved with regard fo
specification data and other technical information
contained in this Opsration Manual. No part of this
Manual may be reproduced in any form or by any
means without our written approval.
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Foreword

Dear Gustomer,

Liguid-cooled DEUTZ engines are designed
for a large number of applications.
Consequently, a wide range of variants are
offered to meet the requirements of specific
cases.

Your engine is appropriately equippad for
the installation concerned, which means that
not all of the components described in this
Operation Manual are necessarily mounted
to your engine,

We have endeavored to highlight any
differencas so that you wil! be abie to locate
the operating and maintenance instructions
relevant to your engine quickly and easily.

Please read this Manual before starting your
enging, and always observe the operating
and maintenance instructions.

We are availabie to help with any additional
inquiries.

Sincerely,
DEUTZ AG
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General

DEUTZ Diesel Engines

are the product of many years of ressarch and
development. The resulting know-how, coupled
with stringent quality standards, guarantee their
long service life, high reliabifity and fow fuel
consumption.

it goes without saying that DEUTZ Diesel Engines
maet the highest standards for environmenial
protection.

Beware of Running Engine

Shut the engine down before carrying out
maintenance or repair work. Ensure that the
engine cannot be accidentally started.

When the work is compiete, be sure to refit any
panels and guards that may have been removed.
Never fill the fuel tank while the engine is running.
Observe industrial safety regulations when
running the engine in an enclosed space of
underground.

Service and Maintenance

Sound service and maintenance practices will
ensure that the engine continues to meet your
requirements.

Recommended service intervals - must be
ohserved and service and maintenance work
carried out conscientiously.

Speciat care should be taken under abnormally
demanding operating conditions,

Safety

All safety insiructions in this Ma-
nual are designated by the
accompanying  symbol.  Please
follow them carefully.
The attention of operating
personnel should be drawn to
these safety instructions,
General safety and accident preveniion regula-
tions laid dewn hy law must aiso be observed.

Service

Please contact one of our authorized service
representatives in the event of breakdowns or for
spare parts inquirles, Our trained specialists will
carry out repairs quickly and protessionally, using
only genuine spare parts. Genuine spare parts
from DEUTZ Serviceare always manufactured to
the highest technical standards.

A table of DEUTZ Service confact numbers is
given at the end of this Operation Manual.

Ashestos

The gaskets ysed for this engine are
asbestos-free. Please use suitable
replacement parts when carrying
out maintenance and repatr work.
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Engine Description

2.1 Model

2.1.1 Rating Plate

2.1.2 Rating Piate Location

2.1.3 Engine Serial Number

2633210

26231 11

2623211

The model A, the engine serial number B and the
performance data are stamped on the rating plate.
The model and engine serial number must be
given when ordering spare parts.

The rating piate G is attached to the crankcase.

The engine serial number is also stamped on the
crankcase itself (arrow).




2.1 Model

Engine Description

2.1.4 Cylinder Numbering

®

2623310

Cylinders are numbered consecutively, beginning
at the flywhes! end.




Engine Description 2.2 Engine Hlustrations

2.2.1 Service Side 1012

O filler (option: between fiters)
Coolant fifler

Cooling fan

Goolant pump

Belt pulley

Fuel pump

Engine mount

Fael filter

9 Lube oil filter

10 Oif pan

11 Dipslick

12 Lube oil cooler

13 Mounting facility for hydraulic pumps
14 Afternator

15 Back ieak fuel pipe with pressure-regulating
valve

16 Cylinder head
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12 11 10 9 8 7

26234 [ 1




2.2 Engine lilustrations

Engine Description

2.2.2 Starter Side 1012

26235 11

17

19
20
21

23
24
25
26

Lifting points

Exhaust lurbocharger
Speed governor

SAE housing

Fiywhesal

Starter motor
Hydraulic oil caoler
Coolant heat exchanger
Goolant level gauge
Bleeder valve




Engine Description

2.2 Engine lllustrations

2.2.3 Service Side 12 E

12 11 10 9

26236 | 0
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(il filler {option: between filters)
Goolant inlet

Coolant pump

Alterpator

Beit putley

Engine mount

Fuel pump

Fuel fiiter

Lube oil filter

Qif pan

Dipstick

t.ube oil cooler

fMounting facility for hydraulic pump
Back ieak fuel pipe with pressure-regulaiing
vaive

Cylinder head




2.2 Engine Hiustrations

Engine Description

2.2.4 Starter Side 1012 E

24
23 €\
22 e

2623710

Lifting points

Exhaust turbocharger

Speed governor

SAE housing

Flywhee!

Starter motor

Coolant outiet to heat exchanger
Exhaust manifold

Air intake manifold




Engine Description 2.2 Engine lllustrations

2.2.5 Servige Side 1013

Qi filier {option: between filiers)
Ajternator

Goolant pump

Fan

Bait Pulley

Vibration damper

Fuel pump

Engine mount

9 Fuelfitter

10 Lube oil filter

11 Qi pan

12 Dipstick

13 Lube oil cooler

14 Hydraglic pumps (or compressor)
15 Fuel pipg

16 Solenoid

17 Lube oil line to urbocharger

18 Cytinder head

O =~ $) N dm G D

2633310




2.2 Engine Hlustrations Engine Description

2.2.6 Starter Side 1013

19 Lifting points

20) Exhaust furbocharger
21 Speed governor

22 SAF housing

23 Flywheel

24 Starter motor

25 Coolant level gauge
26 Bleeder vaive

27 Goolant filler cap

24

EEEa




Engine Description

2.2 Engine Mlustrations

2.2.7 Seyvise Side 1013 E

[75 33870

ke

Co ~F T G B L o

Oil filler

Coolant pump

Fuel pump

Vibration damper

Lube oit filter

Engine mount

Fuel fifter

Gil pan

Dipstick

Lube oil conler

Mounting fagility for hydraulic pump
Back feak fuel pipe with pressure-ragulating
valve

Cylinder head

Coolant infet




2.2 Engine lustrations

Engine Description

®

2.2.8 Starter Side 1013 E

23

14

15

26 337] 0

14
16
16
17
18
19
20
21
22
23

Litting poinis

Crankcase breathar valve
Speed governor

SAE housing

Fhywheal

Starter motor

Exhaust turbocharger
Fan

Exhaust manifold

Air intake manifold




Engine Description

2.3 Lube 0il Gircuit

2.3.1 Luhe Bil Gircuit Schematic
1612 /1012 E

202221181917 2316121431014 1511 9 6 4

26238 | 1

i
2
3

Gil pan
Air intake manifold
Luba off pump

3a Back leak fuel valve
3ab Pressure-relief valve

g

Libe ol cooler

Lube oil filter

Main off galiery

Crankshaft hearing

Conrod bearing

Camshaft bearing

Line to spray nozzle

Spray nozzle far pistan cooling

Tappet w/ controf bore for pulse lubrication
of racker arms

Pushrod (designed for lube o supply of
rocker arms)

Rocker arm

Return tine o oil pan

0il sensor

Oil line to exhaust turbocharger

Exhaust turbacharger

0il line to compressor or hydraulic pump
Compressor

Hydraulic pump

Return fine to compresser or hydrautic pump
Line to mass balancing gear (2x)
Counterbatancing shafts

Exhaust turhacharger return to crankeasa




2.3 Lube 0il Circuit

Engine Description

2.3.2 Lube 0il Circuit Schematic
1013/ 1013 E

24 1

2

2221181917 231612131014 1511 9 &6 4

5 3a 3b 3

(2633510

1
2
3

G pan
Air intake manifold
Lube 0if pump

3a Back leak fuel valve
3h Pressure-relief valve

Lube oil cooler

Lube oil filter

Main oil galtery

Grankshaft bearing

Conrod bearing

Camshaft bearing

Spray nozzie line

Spray nezzle for piston cooling

Tappet w/ contro! bore for pulse lubricaticn
of rocker arms

Pushrod {designed for lube ol supply of
rocker arms)

Rocker arm

Return line to cil pan

Oil senser

il tine to exhaust turbocharger

Exhaust turhocharger

Oil line to compressor or hydraulic pump
Compressor

Hydraulic pump

Return ling to compressor or hydraulic pump
Return to ofl pan

Fxhaust turbocharger return to crankease




Engine Description

i

2.4 Fuel System

2.4.1 Fuel System Schematic

262391 1
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Fuel tank

Line to fuel pump

Fuel pump

Line to fuel filter

Fuel fifter

Ling to injection pumps

injection pump

Line o injector

injector

Back feak fuel pipe

Banjo bott with pressure-regulating valve
Return line to fuel tank

Keep this spacing as wide as possible




2.5 Cooling System

Engine Description

2.5.1 Cooling System Schematic
1012

26240 2
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Coolant filler

Thermostal housing

Coolant pump

Lube oil cooler

Cylinder cooling

Cylinder head cooling

Heat exchanger

Return fine from coolant pump to heat ex-
changer

Vent connection from cylinder head to heat
axchanger




Engine Description 2.5 Cooling System

2.5.2 Gooling System Schematic
1012

Thermaostat housing

Coolant pump

Lube il cooler

Gylinder cooling

Cylinder head cooling

Heal exchanger

Vent connection for compensator reservoir-
coolant pump

line from engine to compensator reservolr
Vent connection from cylinder head to

] heal exchanger {(compensator reservoir)
10 Compensator resenvoir

11 Return line from compensator raservoir to
Thermaostat housing

=N LN La LD PO -

o oo

[26241 [ 4




2.5 Gooling System

Engine Description

%?

2.5.3 Cooling System Schematic
1013

e

CO RO fa LI DN -

[Se]

Coolant fitler

Thermastat housing

Coolant pump

Lube oil cooler

Cylinder cooting

Cylinder head cooling

Heat exchanger

Compensator line for coolant pump/com-
pensator reservoir

Vent conneclion from cylinder head to heat
exchanger {compensator resarveir)




Engine Description

2.5 Cooling System

2.5.4 Gooling System Schematic
1013 E

26 3381 1

Thermostat housing

Coolant pump

Lube oif cooler

Cylinder cooling

Cylinder head cooling

Heat exchanger

Vent connection for compensator reservoir-
coolant pump

line from engine to compensator reservoir
Vent connection from cylinder head to
heat exchanger {compeansator reservoir)
Compansator reservoir

Return line from compensator reservoir o
Thermostat housing




Engine Operation
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3.5 Operating Conditions




Engine Operation

3.1 Gommissioning

3.1.1 Adding Engine Cit 3.1.2 Filling Gil Bath Air Cleaner

3.1.3 Adding Fue!

FUEL

74980 [ 2
As a rule, engines are delivered empty of oil. Fitl oil cup 1 of the cll bath air cleaner {if fitted)
Pour lube oit into the ofl filler neck {arrow). with oif up to the arrow.
For oif quantities, see 9.1, For i grade and viscosity, see 4.1.

For oil grade and viscosity, see 4.1,

Only use clean commercially approved diese! fuel.
For fuel grade, see 4.2. I required, instali a
pretiminary fuet filler. in case of doubt, contact
vour local service representative for claritication.
Depending on the ambignt temperature, use
sumimer or winter el

Do not fill the precleaner dust
coflector (it fitted} with oil.

MNever fili the fuel fank while the
engine is running. Keep the filler
cap area clean and do not spif fust,

e



3.1 Commissioning

Engine Operation

R A

3.1.4 Filling / Bieeding Gooling
System 1012 /1013

® Unscrew filler cap 1.

@ Lindo bleeder scraws 2 and 4.

@ Unscrew plug 3 up to the first groove {arrow).

@ Fill with coolant up to upper edge of filler neck.
Be sure coolant flows from bleeder plug 2
{heater valve must be open). Tighten scraws 2
and 4.

B Tighten plug 3.

B Replace filler cap 1.

@ Start engine and run up to normal operating
temperature until thermasiat opens {coolant
ling from fan housing to thermestat housing
gets noticeahly warm}.

® Top up with coolant if necessary.

@ After the engine has run for the first time, let it
coal, then check the water level (see 3.3.3}

3.1.5 Filling / Bleeding Gooling
System 1012 E /1013 E

® In the case of extsrnal cooling systems, foltow
the manufacturer’s instructions.

3.1.5 Other Preparations

@ Chack battery and cable connections (see
6.7.1).

@ Triai run
- After the engine has been prepared, let # run
far about 10 minutes without 1oad.

During and after trial run
— Gheck the engine for leaks.

After the enging has been turned aif

— Gheck the ofl level and top up if necessary
{see 6.1.2).

- Retension V-belis (see 6.5).

@ Breaking-in
During the break-in phase — about 200 operat-
ing hours — check the ol level twice a day.
After the engine is broken in, checking once a
day will be sufficient.




Engine Operation

3.2 Starting

3.2.1 Eiectric Starting

Before starting, make sure that
nobady is standing in the imme-
diate vicinity of the engine or driven
machine.

After repalr work:

Chack that all guards have been replased and fhat
all tools have heen removed from the engine.
VWhen starting with glow piugs, do not use any
other starter substance (e.g. injection with stant
pilot). Doing so could result in an accident,

importank
Never slart the engine with speed povernor
removed, Disconnect haltery.

Do not actuaie the starter for more than 20
ceconds. If the engine does not catch, wait @
minute then iry again.

If the engine does not catch after two attempts,
refer to the Diagnosis Chart {see 7.1},

Starting without Cold-Start Aid

[ 26245 1 0}

25745 0

® Disengage the clutch o separate the engine
from the driven eguipment.

® Maove speed control lever 1 in dirgction of
arow at least to middle speed position,

@ Vove shuidown lever 2 1o Run” position (in
oppoestie direction of arrow it. 1),

@ insert key.
~ Position 0 = no operating voltage.

® Turn key clockwise.
- Position 1 = operating voltags.
- Pilot lights 1 and 2 come on.

@ Push the key in and turn it further clockwise
against spring pressure.
- Position 2 = no funclion
- Position 3 = start

@ Release key as soon as engine fires.
— Pilot tights go oul.




3.2 Starting

Engine Operation

Starting with Glow Plugs

& Inser! key.
— Position 0 = no gperating voitage.

@ Turn key clockwise.
-- Pasition 1 = gperating voltage.
- Pilot lights come on. Leave to preheat until
pilot lights go out.

@ Push key in and turn further clockwise against
spring pressure.
— Position 2 = no function.
— Position 3 = start.

@ Releass kay as soon as engine fires.
- Pilot fights go ool




Engine Operation 3.3 Monitoring Systems

AR

3.3.1 Engine Bil Pressure

81l Pressure Pilot Light 8il Pressure Indicator 0il Pressure Gauge

.

[B575211 [Z5753 0] [75754]0
@ The oil pressure pilot light comes on with ® The pointer must remain in the green sector ® The pointer must indicate the minimum oll
operating voliage on and engine off, over the entire operating range. pressure {see 9.1).

# The oil pressure pilot light should go out whan
the engine is running.

B



3.3 Monitoring Systems

Engine Operation

3.3.2 Goolant Temperature

3.3.3 Goolant Level /
Goolant Level Gauge

[26246 1T}

26347 |0

& The coolant temperature gauge peinter should
remain in the green sector most of the time. It
should rarely enter the yellow-green sector. If
the pointer enters the orange sector, the engine
is overhgating, Turn it off and establish the
cause from the Diagnosis Chart (see 7.1).

® When the engine is cold, coolant fevel 1 should
he above the Kalt-Cold mark.

@ Top up with coolant if the level falls below the
minimum mark on the sight glass, or if the
coolant warning switch comes on.

- Unscraw the filler cap.

- Top up with cootant up to the upper edge of
the filler neck.

- Tighten the fitler cap

- The system must be bled (see 6.3.4).




Engine Operation

3.4 Stopping

3.4.1 Engines with Mechanical
Shutdown

3.4.2 Engines with Electrical
Shutdown

(55755 7]

@ Move speed control Tever 1 to low idle.

@ Gperate shutdown lever 2 uniii the engine
comes 10 a stop, The charge pilot light and the
oil pressure pilot light will come on when the
angine stops.

@ Turn key counterciockwise {to Position G) and
remaove. The pilot lights will go out.

@ Tun key counterclockwise {to Position 0) and
remove. The pilot lights wilt go out.




3.5 Operating Conditions

Engine Operation

3.5.1 Winter Operation

@ Lute 0il Viscasity
- Select the oil viscosity (SAE  grade)
according o the ambient temperature when
the engine is started (see 4.1.2}.
- Inerease oil change frequency when operat-
ing below ~10°C / +14~F, see 6.1.1.

® Diesel Fuei
- Use winter-grade diesel fuel for operation
helow 0°C/A32°F, see 4.2.2.

® Coclant
— Set the water/antifreeze mix o suit the lowest
likaly tamperature (max. —35°C / -31°F), see

431,

® Additional Maintenange Waork

— Drain the siudge from the fuel tank once a
week by undoing the drain plug.

- Adjust the oil level in the ofl bath air cleaner
(if fitted} to suit the ambient temperature.

— Al termperatures below —20°C / ~4°F, ubri-
cate the ftywheel ring gear from time fo time
with fow-temperature grease, such as Bosch
FT 1V 31. To do sa, remove the starter and
introduce the grease through the pinion hole,

@ {old-Start Aids
- Attemperatures near or below freezing point,
use glow plugs if necessary {see 3.2.1).
This not only lowers the starting limit
temperature, but provides easier starting at
temperatures  normally  not requiring a
starting aid.

@ Ballery
- Efficient coid starting reguires a healihy
battery (see 6.7.1}.

—~ The starting Hmit temperature can be
iowerad oy 4-5°C by heating the battery up to
about +20°C/+65°F. To do so, remove the
hattery and store in 2 warm place.

26248 [0




Engine Operation

3.5 Operating Conditions

3.5.2 High Amhbient Temperature,

High Altitude

@ As the altitude and ambient femperature rise,

the density of the air tends to decrease, which
affects the maximum power ouiput of the
enging, the exhaust gas quality and, in extreme
cases, the starting behavior. Under fransient
conditions. the engine can be used at aititudes
up to 1600 meters / 3400 feet and tempera-
tures up to 30°C / 86°F.

If the engine is fo operate under mere severs
conditions  (at  higher  altitudes  or
temperatures), it will be necessary to reduce
the injected fusl quantity and, thus. enging
power,

@ If you have any doubts about sngine operation
under these or similar conditions, ask your
engine or equipment supplier whether the
engine has been derated in ihe interests of
reliability, service life and exhaust gas quality
{smoke). Ctherwise, contact the nearest
service representative.




Operating Media

4.1 Lube 0Oil
4.2 Fuel
4.3 Coolant



Operating Media

4.1 Luhe Gil

4.1.1 Quality Grade

Lube oils are differentiated according to their
performance and quality class. in common use
are specifications named after the API {American
Petrolewm Institute) and AGEA Europea Engine
Oil Sequences de genoemde specificaties.

Approved API Gils:

Naturally aspirated engines: GO

Turbocharged engines: Gh CF
CE  CF4

Naturally aspirated engines:  E2-96
Turbocharged engines: E2-06 + E3-96°
* E3-96 {sulfate ash = 1.8 % by mass)

corrasponds to SHPD*
* SHPD {Super High Performance Diesel) oiis.

If in doubt, ask the nearest service representative.

4.1.2 Visgosity

As the viscosity of fube oil is dependent on
temperature, the choice of SAE grade should be
governed by the amblent temperature prevailing
at the engine operating site. Optimum operating
behavior witl be attained if you take the accom-
panving oif viscosity diagram as a guide.

Shoutd the temperature fall temporarily befow the
limits of the SAE grade selected, cold starting may
be affectsd but the engine will not be damaged.
In order to keep wear o a minimum, do not ex-
ceed application limits for extended periods of
time.

Oil changes dictated by the seasons can be
avoided By using multi-grade lube oils. Multi-
grade oiis ~ particularly light- ﬂowsng uils —~ also
reduce fugl consumption.
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4.2 Fuel

Operating Media

4.2.1 Quality Grade

Use commercially available diesel fuel with fess
than 0.5% sulfar content. If the suifur content is
higher than 0.5%, oil change intervais should be
reduced {see 6.1.1).

The foliowing fuel specifications / stangards are
approved:

& CEN EN 530 or HN/EN 530

@ DN 51 801 (Feb. 1986)

& B5 2869 (1988): Al and A2

® ASTM DU75-88: 1-Dand 2-D

@ MATO Code F-54 and F-75

The exhaust emigsion levels determined during
cerification by the supervising authority

(Technical Service/EPA} are abways based on the
reference fuel prescribed by faw.

4.2.2 Winter-Grade Fuesl

Waxing may occur al low temperatures, clogging
the fuet system and reducing engine efficiency. If
the ambient temperature is igss than 0 °C, winter-
grade fuel (suitable downto-20°CY shouldheused.
This fuetis available from the fiting stations well in
advance of the cold months.

@ At temperatures below -20 “C. kerosene should
be added to the diesel fuel. The refevant
percentages are given in the adjacent diagram.

@ Special diesel fuels can be used for climatic
zones down 1o - 44 °C.

If summar-grace diesel fuel must be used at
temperatures below 0 °C, up 10 63% kerosene can
be added (see diagram}.

In maost cases, adequate resistance to cold can be
obtained by adding a flow tmprover (additive).
Please ingitre af your DEUTZ partner.

4 220 Lo
\

13 - 25

il
-22 - 30 N
R
L0 10 20 30 40 50 60% !
P PR

Legend:

Summer digsal fuef

Winter digset fuel

Ambient temperature

Proportion of kerosene to be addad

Mix in tank only. Fill with the
appropriate amount of kerosens
firgt, then add the diesel fuel.



Operating Media

4.3 Goolant

4.3.1 Water Quality for Goelant
Preparation

The values given below must not be exceeded.

A test kit {order number 1213 0382) can be
obtained from DEUTZ Service to check the quality
of the waier available.

Water quality min. | max.
pH-value at 20°C /68° F 6.5 85
Chioride ion content {mg/dm3}; - 100
Sulfate ion content  {mg/dm3}] - 100
Total hardness [~dGH] 3 12

4.3.2 Coolant Preparation

The preparation and monitoring of coolant in §i-
quid-cooled engines s especially important
hecause corrosion, cavitation and freezing can
lead to engine damage.

The coclant is prepared by admixing a cooling
system protective liquid with the cooling water.

The cooling system must be monitored
continuousty {see 5.13. The water level and the
cooling system protective liquid concentration
shouid both be checked.

The coofing system protective liquid concentra-
tion can be checked with & tester commercially
avaitahle {e.g. gefo glycomat®).

4.3.3 Cooling System Protective
Liguid

The cooling system protective liquid (nitrite-,
amine- and phosphate-free, obtainabie under
order no. 0101 1490 in 5-iter containers)
provides effective protection against corrosion,
cavitation and freezing.

The concentration of the cooling system
protective fiquid in the coglant should not fall
below/exceed the foliowing limits:

Cooting system protective liquid Water
max. 45% by vol. 55%
min. 35% by vol. 65%

For the quantity, see table and section 9.1.

Cther cooling system protective liquids, e.q.
chemical corrosion inhibitors, can, in exceptional
circumstances, be used in the coclant, in
consuftation with DEUTZ Service.

Order the cooling system protective liquid from:
DEUTZ Service .

When nitrite-based cooling system

protective liquids are mixed with
A aming-based  liquids,  harmful

nitrosamines are formed.

Cooling system protective liquids
must be disposed of in accordance
with environmenial regulations.




4.3 Coolant Operating Media

Cooling System Protection
? Cooling system capacity ™)
[Liters]
Protective liquic Antifreeze ‘
[% by vol.] [°C] 8 9 10 12 14 16 18 20
Cooling system protective liguid

[Liters]
35 -22 2,8 3.2 3,5 4.2 49 56 6,3 7,0
40 ~28 3.2 36 4,0 48 5,6 6,4 7.2 8,0
45 -35 36 41 45 5.4 6,3 7.2 8.1 9,0

“) For quantity of coolant in your engine, sge Section 9.1.
Note: For figures in gray field, refer back te head-office.







Routine Maintenance

5.1 Maintenance Schedule
5.2 Maintenance Chart
5.3 Maintenance Record




Routine Maintenance 5.1 Maintenance Schedule

- Every In running hnurs (h)ﬂ Ch??k e e e e . ‘
ater 1900 very . clean ‘ Section
2 da;EEy - renew
50-150 resp 125 250 500 | 1000 | 1500 | 20600 | 3000 Job
. : ™ © Qillavel 2110) 6.1.2/3.18
™ ¢ Engine for leakages
° 0il bath- and dry type air cleanersr 3) 4) 63/64
[ ] Battery and lead connections 6.7.1
* Cooling system (dep. on engine use) 3ys 6.3.1/632
# | Engine oil {dep. on enging use) 5 611/61.2
® ® | il fifter cartridge 6.1.3
[ ] @ © Fuslfilter cartridge 6.2.1
. ® ‘ Fugl prefifter 6.2/6.3
* [ BN ] Fusl system({leakage line,change defective lines) 142762
o [ Valve clearance and rocker arm clearance {readjust if neg. ) 6.6.1
® * Engine mounts (retighten if necessary) g2
) r V-helts (retension if nec.) 6.5
) [ ) Alarm system 33
® ) : Fasienings 9.3
. | Glowplugs 4
®  Coolant 8 6.3.3/63.4
. Coolant , Additive-concentration 432/433
o Coolant lavel 333
B : . ' Hoses/clamps on air intake side
The specified engine mairtenance limes are maximum values. Depending on the operating environment, sherter maintenance intervals may be required. Please observe the operating
instructions of the equipment manufacturer.
1) Max. perm. guide infervais 5) Qil ¢change intervals: see Section 6.1.1 8} system cleaning
2} Commissionirg new and overhauled engines 6) Check additive sancentration every 500 OH 9} not necessary with Integrated cooling system ith level
3} Clean if nec.: see Section 8.3 {antifreaze or chemical corrosion inkibitor} manitor
4% change it required 7} every two yearschange. 10During run-in period, check 2x daily




5.2 Maintenance Chart

Routine Maintenance

The maintenance chart shown here is supplied as
sel-adhasive abel with each engine. 1t should be
affixed where it can be sesen clearly on the engine
or driven equipment.

Check that this is the case.

If necessary, ask your engine or equipment supp-
lier tor a fresh supply of 1abels.

Routine work sheuld be carried out according to
the schedule in 5.1.

Stap the engine before carrying out
any maintenance work.

Q3 mm
o012 n

- : { =
0.6 ram 2 a g Y
020 i — 1 s
I T Y
H iCCMG = D4 o, DS
. 1 DS=SHPD | -

1013

0297 498111

A1 = CDICE

0297 495515




Routine Maintenance

5.2 Maintenance Chart

The service diagram for series 1012/1013 {filling
the cooling system, venting, bleeding) featured on
this page is stuck on the engine as a servicing aid.

Check that this is the case!

If the sticker is not on the engine, ask for a
replacement from your engine or vehicle supplier.

For a full description regarding servicing, see
Sections 3.1.4, 6.3.3 and 6.3.4.

BFM 1012 ,
BFM 1013 DEUTZ

0297 4979 [1]




5.2 Maintenance Chart Routine Maintenance

The service diagram for series 1012/1013 (filling the cocling systemn, venting, bleeding) featured on this page is stuck on the engine as a servicing aid.
Check that this Is the case!

I the sticker is not on the engine, ask for a replacemant from your engine or vehicle supplier.
For a full description regarcing servicing, see Sections 3.1.4, 6.3.3 and 6.3.4.

BFM 1012E
BFM 1013E

' 0297 4985

\‘A.
. 02687 4987 [1)

BFM 1013E




Routine Maintenance 5.3 Completed Maintenance Johs

E Mo, Date Sigraue/Stamp - Hows | Date Signawe /Stamp
50-150 -

1256 250

375 500

625 750

875 1000

1125 1250

1375 1500

1625 4750

1875 2000

2115 ¢ . 2250

2375 2500

2625 | 2750

* Commissioning new and overhatled engines
The maintenance jobs duly compieted can be recorded in the above tahle.




5.3 Completed Maintenance Jobs Routine Maintenance

Hours ‘ Date Signaure / Stamp ‘ H_q_q_rs . Date ) o Signaure / Stamp

| 2875 ? 3000

3125 | 3250

3375 | | 3500

3625 ; 3750

3875 | 4000

4125 4250

4375 4500

4605 | 4750

4875 5000

5126 2250

5375 5500

5625 | 5750

®




Routine Maintenance 5.3 Completed Maintenance Jobs

Hows.  Dae Signaure/Stamp  Hows  Date . Signaure / Stamp

5875 6000

6125 | 6250

6375 6500

6625 6750

8875 7000

7125 7250

7375 7500

7625 | 7750

7825 - 8000

8125 - 8250

8375 § 8500

8625 8750

The maintenance jobs duly compieted can be recorded in the above lable.




5.3 Completed Maintenance Jobs Routine Maintenance

" Hours Date ~ Signaure / Stamp 1 Hows Date . Signaure / Stamp H
® 8875 9000
; o - - —
9375 ; 9500
9625 .. | : 9750
9875 | ‘" 10000
10125 i N 10250
10975 10500
10625 N | 10750 :
7”10825 | “ | . 11000
11125 1 11250
a7 . 11500
1605 é B 11750
The maintenance ic;bs duly compieted can be recorded in the abnve‘table. |







Service and Maintenance

6.1 Lubrication System

6.2 Fuel System

6.3 Cooling System

6.4 Gombustion Air Gleaner
6.5 Belt Drives

6.6 Adjustments

6.7 Accessories




Service and Maintenance

6.1 Lubrication System

§.1.1 Qi Change Intervals

® The oil change intervals are dependent on the
enging apptication and the guality of the tube
oil.

@ |f the engine runs fewer hours during the vear
than stated in the table. the o should be
changed at least ande a year.

@ The table refers to the following conditions:
— For diesel fuel: sulfur content max. 0.5% by
weight.
- Continuous ambient temperatures down 1o
-10°C 7 +14°F

® If the suifur content is > 0.5 to 1% or the
continuous ambient temperature helow -10°C/
+14°F, the intervais between oi changes
should be halved.

@ In the case of fugls containing maore than 1%
sulfur, contact your servieg represeatative.

Change the ol with the engine off but stll warm
{lube oil temperature approx. 80°C 7/ 176°F,

Qil Grade NA Engines TC Engines
AP Classificatian com o
CF
CE™
CF-4
ACEA Classification E2-96 £2-96 + E3-962" (SHPDy *
0il Change Intervais Service Group Average Speed [km] [OH] [km]
Equipment Engines - - 500 -
Automotive Engines | 25 - 10000
i 40 - 20 000
i 86 - 30600

1 Luhe ofis having bath a C- and an S cfassification {e.g.CO/SE) can be used. Oils with oaly a C classifi-
cation {e.g. GE) generalty perform very welt in diesel engines and are to bepreferred.

2 £3-96 grade oif with sulfate ash content > 1.8 % by mass.

3 SHPD lube oils can be used.

These are the equivalent of D5 grade.

ool




6.1 Lubrication System

Service and Maintenance

6.1.2 Checking Oil Level /
Changing Engine Di

6.1.2.1 Checking Dil Level 6.1.2.2 Changing Engine Jil
OlL | %
a
il
bl
|
i
§—MAx
<FMIN OIL
X [26 0220 |76 6230
@ Ensure that the engine or vehicle is in a horizon- @ Allow the engine to warm up. @ Place oil tray under the angine.
tal posiion. ® Ensure that the engine or vehicle is in a level ® Unserew drain plug.
# - Warm engine: position. @ Drain ofl.
Switch off engine, wait 5 minutes and check the - Lube oif temperature approx. 80 *C. ® Fit oil drain plug, with the new gasket and tighten
il level. @ Turn the angine off. firmly (for torgue, see 8.2},
# - Coid engine: @ Pourin fube oil.
Check oif {avel. — For grade / viscosity, see 4.1,
To this gnd: — For quantity, see 9.1,

@ Remove the oil dipstick.
P Wipe the dipstick with anon-fibrous, clean cloth.
@ Insert it to the stop and remove again.
@ Checkthe oif level and if necessary, topup tathe
“MAX mark.
— if the oil level is only just above the "MIN"
mark, more oil must be added.

The oil level must not drop below the “MIN" mark.

® Check oil level, see 6,1.2.1,

Be careful when draining hot ofl -

, danger of scaldst Do not let usad
A 0i run into the soil but catchitina
container ready for proper disposal!




Service and Maintenance

6.1.3 GChanging 0il filter

&=

|

)

[25886 10

7588110

25882 1 0

& With fittsd torsion iock:
Loosen screws and slide clamps downwards.

@ Undo the fitter cartridge with commercial teo!
and spin off.

& Catch any dripping oil.

: Beware of burns from hot oil.

& Clean any dirt from the filter casrier rim.

® Lightly oif the rubber gasket of the new oil filter
cartridge.

® Screw in the new cartridge finger tight against
the gasket.

® Check that the cartridge is correctly seated
against the gasket and tighten with a final half-
turn.

@ If a torsion lock is fitted:
Slide clamps up into position and tightan
SCHEWs.

@ Check oil level (see 6.1.2).

@ Check oil pressure {see 3.3.1).

® Check cartridge seal.

<ot

3




6.2 Fuel System

Service and Maintenance

6.2.1 Changing Fuel Filter

b
§l

20880 1 0

(2558 o

25882 [ 0

® Close fuet stopcock.

@ Undo fuei filter cartridge with commercial tool
and spin off.

@ Catch any fusl.

°

Keep naked flames away when
working on the fuel system. Do not
smoke!

& Cisan any dirt from the filter carrier rim.

& Apply light film of oil or diesel fuel to the rubber
gasket of the new fuel filter cartridge.

@ Screw in the new cartridge finger tight against
fhe gasket.

@ Check that the carlridge is seated correctly
against the gasket and tighten with a final half-
HITER

@& Open fuel stopcock.

@ Chack for leaks.

The fuel system does not need to be bled,




Service and Maintenance

6.2 Fuel System

5.2.2 Cleaning or replacing the
primary fuei filter and filter
element

25801 |0

cleaning:
® Ciose the fuel shutoff cock,
® Place afuel collecting container below the primary
fuel filter.  ~
& Loosen the drain screw 4 and drain the fuel.
® Unscrew the clamping screw 1 and remove the
filtar housing 5 with the filter
element 3.
@ Clean any dirt which might be present off the
sealing surface of the filter
carrier 7 and the filter element housing 5.
® insert a new 0-ring seai 6 and the fitter element
3 (replace H necessary)
- Push the filter element on the guide into
the filter housing until approx, 3 cm are
projecting above the rim of the housing.

@ Press the filter housing & with the filter element
3 and the 0-ring seal 6 against the filter bracket
7 and screw in position with clamping scraw
1({tightening torgue 25 Nm)
Mote: it must be possible to push the upper
sealing ring 2 on the filter element 3 over the
quide pipe connection on the fitter bracket 7.

@ Tighten the drain screw 4.

& Open the fue! shutoff cock.

@ After the engine has been started, check for
leaks.

replacing:
® Replace defective filter slemeant 3 with a new
filter element 3.

§.2.3 Draining water from the
primary fuel filter / venting the
primary fuel filter

draining water:

@ Place afuel collecting container belowthe primary
fuel filter.

@ Loosen the drain screw 4 and observe the liguid
which fiows out. When liquid
flowing out is no fonger water but fuel, tighten
drain screw 4.

@ After the engine has been started, check for
leaks.

venting:

® The fuel system must be vented when the engine
is staried up for the
first time, or if the tank has been run empty,

@ Open the fuel shutoff cock.

@ Startthe engine and run it for approx. 2 minutes,
- The system is filled,

@ Place a fuel collecting container below the fusl
fitter.

® Loosen the vent screw 8 until hubble-free fuel
runs out.

#® Tighten the vent screw 8 {tightening torgue 15,
Nim).

@ After tha engine has been started, check for
lgaks.

When you are working on the fuel
system, avoid open flames! Do not
smoke!

\  Dispose of waste fuel in an envi-
= ronmentaily friendly manner!




6.2 Fuel System

Service and Maintenance

6.2.3 Change Fuel Leakage Line

@ Close the fuel shutoff valve.

# Disconnect rubber hoses 3 from the injection
valves.

@ Disconnect rubber hiose 1 from fuel tank.

® Disconnect ribber hoses 4, 3and 1 from unions
2 and tispose of in an environmentally frigndly
manner.

@ Connect new rubber hoses 4, 3 ang 1 1o unions
2.

@ Connect rubher hoses 3 o injection valves.

® Connect rubber hose 1 to fuel fank.

@ Open fuel shutoff valve.

@ Chack for leaks after start-up.




Service and Maintenance

6.3 Cooling System

6.3.1 Gleaning Intervals

® The amount of contamination in the cooling
system depends on the engine application.

@ Spilfed oil or fuel on the engine increases the
risk of contamination. Be espacially careful if
the engine is used in dusty environments.

® Sericus contamination can oceur, for example:
- on construction sites where there is a high
leve! of air-horne dust,
- in harvesting application where there ara
high concentrations of chaff and chopped
skraw in the vicinity of the machine.

® Because applications vary, cleaning intervals
have to be determined from case to case. The
cieaning intervals given in the table below can
be used as a guide.

Checking / Gieaning Intervals
Suggested OH| Applicalion

2000 Ships. gensets in  enclosed
spaces, pumps

1000 Vehicles on paved roads

500 Tractors, forkiift trucks, mobile
gensets

250 Vehicies on construction sites

and unpaved roads, construction
equipment, compressors,under-
ground mining equipment

125 Agricultural machinery, harvester

tractars

6.3.2 Cleaning Gooling System

B

Series 1012/1013

@ Place a cleaning bath under the heat exchanger
(it. 2.

® Remove the service flap on the heat exchanger
(see insert).

Compressed Air

— Blow cut heat exchanger with compressed
air (first from it. 3, then from it. 1).
Be caraful not to damage the cooling fins.

- \Wash out lzosenad dirt with a hose.

Cold Cleansing Agent

~ Spray the heat exchanger with a commercial
cold cleansing agent and let stand for about
10 minutes.

- Hose clean from it. 3, then from it. 1 with a
strong jet of waler {do not spray water
directly onto the alternater, wiring or
alectronic componenis).

@ Refit service flap.

@ Run the engine up to normal operating
temperature to evaporate any remaining water,

Series 1012EA013E

& If an external cooling system is fitted, follow
the manufacturer's instructions.

Hose pressure: max. 100 har

Y




6.3 Cooling System

Service and Maintenance

L

6.3.3 Draining Cocling System
1012 /1613

6.2.4 Filling / Bleeding
{oaling System
1612 /1013

5.3.5 Draining / Filiing / Bleeding
Cooling System
1012 E/ 1013 E

M}":“éi 26260 | 2

A ETSE

iy

@ Piace comainer under drain plug 3.

® Unsorew cap 1.

® Unscrew drain plug 3 fully.

@ Drain coolant.

® Screw drain plug 3 in up to first groove
{arrovey.

® Proceed 1o 6.3.4: Fifling/Bleeding Cocling Sy-
stem.

& Screw off cap 1.
® Relax screw plug 2.
® Turn out bleed screw 4.

® Top up coolant to filler neck top edge {heating
valve of systemn, if so equiped, must be open).

@ Tighten screw piug 2 (to 18 Nm).
@ Tighten bleed screw 4 (fo 40 Nmj).
@ Screwoncap 1.

@ After the first engine run, check coolant level on
cold engine {see Section 3.3.3).

# Place container under drain plug 1.
® Remove drain plug 1 on crankcase.
® Drain coolant.

@ Tighten drain piug .

Filling / Bleeding

® Fill with coolant and bleed cocling system
according to manufacturer's instructions.

Be careful when draining hot
coolant — danger of scalds? Collect
y drained coolant and dispose of
B according to environmental regulations.




Service and Maintenance 6.4 Combustion Air Cleaner

6.4.1 Cleaning Intervals

@ The amount of dirt in the air cleaner dapends
on the amount of dust in the air and the size of
the air cleaner used. If a high fevel of dust is
anticipated, a cyclone-type precleansr can be
fitted to the air cleaner.

@ Cleaning intervals will have to be determined
from case to case.

@ [f 2 dry type air cleaner is used, clean when
indicated by the service indicator or switch.

@ Air cleaner servicing s needed when:

— Serviee Indicaior
the red signal 1 is fully visible when the
angine is off, ) (25885 ] 1
~ Service Switch
the yellow piict light comes on when the
enging is running.

® After carrying out service work, reset the signal
by pressing the button on the service indicator.

Lo




6.4 Combustion Air Cleaner

Service and Maintenance

6.4.2 Emptying Cyclone Type
Precleaner

6.4.3 Cleaning 0ii Bath Air Cleaner

TR

# Undo wing nut 1 and remave cover 2.

& Remove collector bow! 3 from lower section 4
and empty. Clean lsaves, straw and other
forgign  mnatter  from  lower section  of
precieaner.

® Reposition collector bowl 3 onto lower section
4, fasten cover 2 in place by tightening wing
nut 1.

Mever fili collector bowl with oil. Replace collector
bowl if damaged.

® Turn engine off and wait about 10 minutes for
the oil to drain from filter housing 1.

# Release snap clips 2 and remove oit cup 3
together with filter element 4. 1f necessary prize
element out with a screwdriver, faking care not
to damage the rubber gasket &.

@ Remove dirty oit and sludge. Glaan oil cup.

@ Clean filter element 4 in diesel fuel and aliow to
drip-dry.

@ Clean filter housing 1 if very dirty.

@ Inspect and replace rubber gaskets S and 6
MBCESSary.

® Fill oif cup with engine oif up fo the mark
{arrow) {for viscosity, see 4.1.2).

& Refit oit cup and element to filter housing and
securs with snap clips.

Mever clean air cleaner with
gasoline. Dispose of old ol in
h accordance with  environmental
=3 rggulations.




Service and Mainienance

6.4 Combustion Air Cleaner

5.4.4 Bry Type Air Cleaner

[ust lHscharge Yalve

Filter Caritridge

25888 | 1

@ Emply dust discharge valve 1 by pressing apart
iips of discharge siot as indicated by arrows.

@ (Ciean discharge slot from time to time.

@ RBemove any caked dirt by pressing together
the upper section of the valve.

@ Undo clip fasteners 1.
& Take off hood 2 and remove cartridge 3.
® Clean cartridge {replace at least once a year).

& Clean cartridge 3:
— Blow out from inside out with dry com-
pressed air (max. 5 har), or
— in difficuit cases. fap oul, taking care nat to
damage the cartridge, or
- wash according to manufacturer's Instrug-
tions.

@ Checl paper filter (Jight showing through) and
gaskets for darmage. Replacs If necessary.

® After five air cleaner services or after two years
at the latest, replace safety cartridge 4 {never
clean).
To do so:
- Undo hex. nuit 5 and remove cartridge 4.
- Install new cartridge, insert and tighten hex.
nut.

@ tnstall cartridge 3, replace hood 2 and do up
Glip fasteners.

Never clean filter cartridge with
gasoling or hot fiuids,




6.5 Belt Drives

Service and Mainienance

§.5.1 Checking V-Belis

12

1013

B WEEr]

[26251]T

® [nspect entire V-belt for damage

& Replace damaged V-belts.

@ After installing new helts, run engine for 15 mi-
nutes, then check belt tensien.

& Use a V-belt tension gauge (see 8.3) fo check
helt tension.

- Place indicater arm 1 into gavge.

~ Pasition gauge on V-belt 2, midway between
the pufleys, with flange 3 on bottom of gauge
against the edge of balt.

— Push slowly on the black pad 4 at right angles
to belt 2 untid the spring is heard or feit to
trigger.

- Carefully remove the gauge without altering the
posiion of the indicator arm.

— Read off the value: Turn the gauge sideways 1o
seg the exact spot where the top of the black
indicator arm 1 intersects scale 5 {arrow). For
settings, see 9.1,

- |f necessary, retansion belt and measure again.

Check, tension and change belis
ordy with the engine off. Refit belt
guard, if provided.




Service and Maintenance

6.5 Belt Drives

6.5.2 Tensioning Fan/ 5.5.3 Changing Fan/
Alternator Beits Alternator Beits
1012 1012

§.5.4 Tensioning Goolant/
Fuel Pump Belts
1012

1,

@ Slacken off boits 1, 2 and 3. @ Slacken off bolts 1, 2 and 3.

B Turn boit 2 to lower alterator 5 in direction B
of arrow.

@ Lift alternator 5 in direction A of arrow correct
beit tension is achigved.
@ Tighten bolls 1, 2 and 3. @ Remove and replace beft.

@ Tension belt in direction A of arrow until cor-
rect tension is achieved.

® Tighten bolts 1, 2 and 3.

Check. tension and change belis
only with the engine off. Refit bait
W, guard, if provided.

® Siacken off bolis 1 and 2.

@ Push fuel pumyp 3 in direction (A) of arrow untit
correct belt tension is achisved.

@ Tighten bolts 1 and 2.




6.5 Belt Drives

Service and Maintenance

§.5.5 Ghanging Goolant /
Fus] Pump Belis
1012

6.5.6 Tensioning Coolant /
Fuel Pump Belis
1M2E

6.5.7 Changing Soolant /
Fuel Pamp Belts
12E

T

/26450;6“

|26 2670

& Remove fan belt as described in 6.5.3.
@ Slacken off boits 1and 2.
@ Push fuel pump in direction B of arrow.
® Remove and replace belt.

@ Push fuel pump in direction A of arrow until
correct belt fension is achieved.

@ Tighten bolts 1 and 2.

@ Reinstall fan belt and tension as described in
652

Check, tension and change belis
only with the engine off. Refit belt
N guard, if provided.

@ Siacken off bolts 1 and 2.

@ Push fuel pump 3 in dirsction of arrow unt
correct balt tension is achieved.

® Tighten bolts 1 and 2.

® Slacken off boits 1 and 2.
@ Push fuel pump 3 in direction of arrow,
@ Remove and replace beil.

@ Push fuel pump in opposite direction of arrow
untit carract beit tension is achieved.

@ Tighten bolts 1 and 2.




Service and Mainienance

6.5 Belt Drives

6.5.8 Tensioning Alternator Beit
1012 E

6.5.9 Changing Alternator Belt
1012 E

(26 2501

2625110

& Slacken off boits 1, 2 and 4.

@ Move altarnatar 5 in direction of arrow by
turning bolt .3 until correct belt tension is
achieved.

@ Tighten Dolts 1, 2 and 4.

Check, tension and change bells
only with the engine off. Refit belt
guard, if provided.

® Remove fuel pump belt as described in 8.5.7.
® Slacken off bolts 1, 2 and 4.

@ Move alternator 5 in direction of arrow hy
turning bolt 3.

@ Bemove and replace bell.

® Move alternator 5 in opposite direction of
arrow by turning bolt 3 until correct beit
tension is achieved.

& Tighten bolis 1, 2 and 4.

® Reinstall fuel pump belt and tension as
described in 6.5.6,

S,
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6.5 Belt Drives

Service and Maintenance

6.5.10 Tensioning/
Changing Fan Belt
1013

$.5.11 Tensioning Coolant /
Fuel Pump beils
1013

§.5.12 Changing Goolant /
Fuel Pump Bells
1813

I
b

7
-
[

& Slacken off bolts 1 and 2.

- Tensioning:
insert sguare wrench in square and pull in
direction of arrow until correct belt tension is
achieved.

- Ghanging:
Insert square wrench in square and loosen in
opposite direction of arraw. Tension new belt
as described above.

9 Tighten bolts 1 and 2.

@ Slacken off bolts 1 and 2.

& Push fuel pump 3 in direction (A) of arrow until
correct heit tension is achieved,

® Tighten bolts 1 and 2.

Check, tension and change belts
ooly with the enging off. Refit beit
guard, if provided.

® Remove fan / alternator belt as described in
8510 and 6.513.

@ Slacken off bolts tand 2.
@ Push fuel pump 3 in direction {B) of arrow.
# Remove and repiace teil.

® Push fuel pump in direction (A} of arrow uniil
correct belt tension is achieved.

® Tighten bolts 1 and 2.

® Reinstall fan / alternator belt and ratension as
described in 6.5.10 and 6.5.13.




Service and Maintenance

6.5 Belt Drives

6.5.13 Tensiening /Changing Alterna-
tor Bell
13

5.5.14 Tensioning Coolant /Fuel
Pump Belis
1013 E

6.5.15 Ghanging Conlant/
Fugl Pump Belis
13 E

26330]0

26 383[ 0

Tensioning:
® Siacken off bolts 1, 2 and 3.

® Move alternator 3 in diraction (A} of arrow until
correct belt tension is achieved.

@ Tighten holts 1 and 2.

Changing:
& Slacken off boits 1 and 2.

@ Move alternator in direction (B} of arrow until
beit is exposed.

@ Remove and repiace belt, tension (see above),
# Tighten boits 1, 2 and 3.

® Slacken off boits 1 and 2.

@ Push fuel pump 3 in direction of arrow unti
correct belt tension is achieved.

# Tighten boits 1 and 2.

@ Slacken off bofts 1 and 2.
@ Push fuel pump 3 in directon of arrow.
@ Remove and replace beli.

@ Push fuel pump 3 in opposite direction of
arrow until correct belt tension is achieved.

@ Tighten bolts 1 and 2.

Check, tension and change belts
orly with the engine off. Refit bait
¥ guard, if provided.

L,




6.5 Belt Drives

Service and Maintenance

§.5.16 Tensioning /
Changing Compressor Belt

{25505 1]

® Remove hex. bolts 1.
@ Take off outer half-pulley 2.

@ Replace belt if necessary.

Check. tension and change belts
only with the engine off. Refit
guard, if provided.

@ To retension belt, remove one or more shims
3 - as may bs required — from inside. Place
removed shim{s) cutside on removed hall-
pulley 2.

® Turn engine over while tightening bolts 1 to
prevent belt being pinched.




Service and Maintenance 6.6 Adjustments

6.6.1 Checking/
Adjusting Valve Clearances

26262 {1

15691 |2
#® Slacken off breather valve and swing to one B Adjust valvs clearance if necessary:
side. - Reiease locknut 4.
- Use screwdriver 7 1o turn setscrew 5 so that
@ Remove rocker cover, the corract clearance is attained after locknut

4 has been tightened.
@ Position crankshaft as per schematic 6.68.1.1
® Check and adjust valve clearance on alf

® Before adjusting valve clearance, alfow engine remaining cylingers. 1 "
to cool down for at least 30 minutes. The oil
temperature shauld be below 80 °C / 176 <F, @ Replace rocker cover (use new gasket is
needed).
@ Check valve clearance between rocker arm /
tappet contact face 2 and valve stem 3 with ® Swing breather valve back into position and
feeler gauge 6 (there should be only slight secure.

resistance when feeler blade is inserted).
For permissible valve clearance, see 9.1.




6.5 Adjustments Service and Maintenance

§.6.1.1 VYalve Clearance
Adjustment Schematic

@ Crankshati Position 1;

Turn crankshait untit both valves in cylinder 1

i o ¢ e i+ i ) overiap {exhaust valve about to close, inlet

g valve about to open). Adiust clearance of valves

Tﬁ marked in black on schematic. Matk respec-

= ; " tive rocker arm with chalk to show that adjust-
J ment has been done.

@ (rankshalt Position 2:
Turn crankshatt one full revolution {360°).

Adiust clearance of valves marked in hlack on
schematic.

26 264 2 |




Service and Maintenance

8.7 Accessories

B.7.1 Batlery
8.7.1.1 Ghecking Battery and Gabie
Conneciors

2

6.7.1.2 Checking Electralyie Level

§.7.1.3 Checking Specific Gravity of
Electrolyte

2589510

(252 [3]

25896 | 0

@ Keap hattery clean and dry.

@ Undo dirty clamps,

® Clean terminal posts (+ and -} and clamps of
the battery, and grease with acid-free and acid-
resistant grease,

# When reassernbling, ensure that clamps make
good contact. Do up clamp holts finger tight.

@ Remove caps 1.

# It testers 2 are used, ihe slectrolyte should
come up to their base.

® If testers are not used, the electrolyts level
should be 10-15 mm above the top of the
plaies.

@ |f necessary, top up with distilled water.

& Replace caps.

# Measure the specific gravity of individual cells
with @ commercial hydrometer.

The hydrometer reading (see table on following
page) indicates the state of charge. During
measurement, the temperature of the electro-
lyte should preferably he 204C / 68°F.

R

g




6.7 Accessories Service and Maintenance

Specific Gravity

in {kg/l] in *Be [*Baume]” State of Charge
Normal Tropics Normal Tropics
1.28 1.23 32 27 Fully charged
1.20 1.12 24 16 Haif charged, recharge
1.12 1.08 16 11 Discharged, recharge immediately

* Measurement of specific gravity in °Bé is out of
date and rarely used foday.

The gases emitted by the hattery are

explosive. Keep sparks and naked

y Hlames away from the battery.,

. o not allow battery acid o come
into contact with skin or clothing.

Wear protective goggles.

Do not rest tools on the battery.




Service and Maintenance

6.7 Accessories

£.7.2 Three-Phass Alternator

@ NMever disconnect the cables between bhattery,
alternator and regulator while the engine is
ranning.

@ [f. howsver, it s necessary 1o siart and opsrats
the engine without the hattery, disconnect the
regulator from the alternator before starting.

@ Be sure not to confyse the battery terminals,

@ Replace defective bulh of the charge pitot lamp
immediately.

@ Cleaning the engine: Do not spray water/steam
directly onto the alternator, RBun the engine up
to normal cperating temperature o evaporate
any remaining water.

@ The habit of touching a lead against the frame
to check whether it is live must under no
circumstances be used with three-phase
eiectrical systems.

& In the case of electric welding, connect the
ground terminal on the welder directly 1o the
piece being welded.

6.7.3 Lifting Tackle

# Mways use proper lifting tackle  when
fransporting the engine.

Use only tha correct lifting tackke.
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7.1 Diagnosis Chart



Troubleshooting 7.1 Diagnosis Ghart

@ if engine problems occur, they freguently have
thelr cause in improper operation or engine
maintenance.

® If problems do occur, always check first that
the operating and maintenance instructions
have been followed.

® A diagnosis chart is given on the facing page.
® If you cannot identity the cause of the problem

or are unable 1o rectily it vourself, contact the
nearest servica representative.

Before starting, make sure that “
nobody is standing in the immediatg
vicinity of the engine or driven
machine.
Important:
When carrying out repair work, never start the
engiste with speed governer removed.
Disconngct hatlery.




7.1 Diagnosis Chart

Troubleshooting

Fault Hemaeady
Engine fails or is difficult to start Gheck P
" Engine starts but runs unevenly or stafls Adjust £
. Enging overheats. Temperature monitor gives warning Replace Wi
Engine gives poor performance Clean 3
. Engine not ﬁrmg on all eylinders Top up A
""""" Engine has fittle or no ol pressue Lower fevel S
Engme ol consumptlon excessive
Engine smokes -blue
- white
- black
Cause Section
Not declutched (where possibte] Operation P
Below starting limit temperature P
Enging shutdown lever in stop position (faulty solenoid) P
Oil fevel too low T A
Gil fevel too high 3
Excessive inglination of engine P/E
Speed control lever set to middle position P/E
Dirty air cleangr/Faulty turbocharger Combustionair . P/W
Air cleaner service switch/indicator defective I
LDA™ defective {leaking line) p
Gharge air ling leaking ' LRIW
Coolant pump defective Cooling system = P/R
Charge air cooler contaminated P/R
- Coclant heat exchanger dirty PI/R
Cooling fan defective, spiit or jaose V-belt (befi-driven fuel pump)' ' P/W
Cooling air temperature rise/ hot air i’ECH’CUlaHOE‘E P
i Rattery defestive or discharged Flectrics | P
*LDA = Aneroid device Table 1 of 2




Troubleshooting 7.1 Diagnosis Chart

Fault : Remedy
Engine fails or is difficudt to start - {heck P
i SIS Bt s eV o S e e T c
* Engine overheals. Temperature monitor gives waring o ' ' Replace W
| Engine gives poor performance " Clean R
: Engine not firing on ail eylinders ' ' B Top up A
- Engine has little or no ofl pressure ' T Lower level S
Ergine oil consumption excessive ) - - '
| Enginesmokes  -blue
Swhite
Cause © Section
|| Electrics Cable connactions to starter, slectrical system loose or oxidized Elactrics p
Staﬁerdemcﬂveorpuﬂondoesnatengage' ' ] P
incorrect vatve clearance Engine E
Leaking injection line ' !’
Vent pipe blocked (cookant heat exchanger) P/R
Glow plugs defective _ : P
Injector defective ) N ' T op/wW
Alr in fuel system ' P/W
Fuel filter/prefilter dirly ) ‘ P/R W
Oil fitter defective ' o W
Incorrect lube oil SAE class or guality b Gperating media W |
Fuel quality not as per Dperation Manual ' P/W
Coolant level too low PR

Table2 0i 2

T,
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Engine Preservation

8.1 Preservation

8.1 Preservation

i the engine is to remain idle for an extended
period of time, it is necessary to take protective
measures to prevent rust formation. The pre-
servative measures described herg will protect the
engine for up to 6 months. The procedure will
have to be reversed before the engine is re-
commissioned.

& Anti-corrosion cils 1o specification:
- MIL-L-212608
- TL 9150-037/2
~ NATO code C 640/642

@ Recommended cieansing agent 1o remove
preservatives when recommissioning engine:
~ Petroleum  benzine {hazardous materials

class A3}

Preserving Engine:

@ Ciean engine (with cold cleansing agent if
preferred). See 6.3.2.

@ Run engine until warm, then turn off,

@ Drain engine oil (see 6.1.2) and il with anti-
corrosion oil,

@ Drain coolant (see 6.3.3/6.3.5).
® Fili with anti-corrosion agent {see 4.3.3),

® |fnecessary, clean oil bath air cisaner {see 6.4.3)
and fill with anti-corrosion oil.

@ Drain fuel tank.

@ Make up a mixture of 80% diesel fuel and 10%
anti-corrosion oil, and refill fuel tank.

@ Run engine for about 10 minutes.
@ Turn engine off.
® Turn engine over manuaily several times.

& If using starter, set shutdown lever {0 stop
position.

@ RemoveV-heits 1and store inwrapped condition.

@ Spray grooves of V-ball pulleys 2 with ant-
corrosion agent.

& Close off intake ports 3 ang exhaust poris 4.
@ Lightly grease and replace coolant filler 5.
® Drain anti-corrosion agent (see 6.3.3/6.3.5).

Removing Engine Preservatives:

@ Remove anti-corrosion agent from grooves in
V-belt pulleys 2.

® Install V-belts 1 Retension after brief operation
is necessary {see 6.5).

& Remove covers from intake port 3 and exhaust
port 4.

@ Fili with coolant {see 6.3.4/6.3.5).

& Start engine.

Ay
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Technical Specifications 9.1 Engine Specifications and Settings

Model BFM 1012/E BFAM 1012 BFAM 1012 € BFGM 1012 BF6M 1012 C
BFAM 1012 E BFAM 1012 EC BF6M 1612 E BFGM 1012 EC

Number of eylinders 4 4 6 6 :

Cylinder arrangement ; VETHEEE, i TIAQ wormmmmrmemrmommem s s

Bore fmm] : - 94

Stroke {mm] : il B 14| -

Total tisplacement [or] 3192 3192 4788 4788

Compression ratio [£] ~17.5

Working cycle / Combustion system - 4-stroke digsel with turbocharging and dirgkt injection -~

Gharge air cooler w/o w/ w/0 wi

Direction of rotation counter clockwise S

Weight 1012/C incl. cocling system [kg approx.] Refer to head-offica

Weight 101 2E/EC without cooling system

as per TIN 70020-A [kg approx.] 330 332 435 437

Enging power [kWi RS

Valve clearance {coid engine) [rmm] infeete 0,3 +*1 / exhaust 0.5 +!

{njector opening pressure [har] : 250 bar

Start of delivery [“crank angle bTDC) ; U

Firing order 1-3-4-2 1-3-4-2 1-5-3-6-2-4 1-5-3-6-2-4

V-belt tension: Tension / Retension ®

Alternator — Fan [N] : 450 /300 0

Fuel pump — Coolant pump {N] ‘ . 450 / 300 =

Compressor {N] ‘ 550 / 400 =¢

' Engine power, speed, start of delivery are stamped on engine rating plate (see also 2.1)
% Retension 15 minutes after engine has run under load.




9.1 Engine Specifications and Settings Technical Specifications
~
Model BFM 1812/E . BF4M 1012 BFAM 1012 C BFGM 1012 BFEM 1012 C
o BFAMA01ZE BFAM 1012 EC BFGM 1012 E BF6M 1012 EC

Cooling system Liquic cocled / Cooting system profection - s

Coolant quantity

(coolant capacity of engine only) 1012E/ECH [liters approx.] 5,6 5,6 7.3 73

1012/C with 300 0D fan [Hters approx. 93 100 12,2 13,6

370 0D fan [liters approx.] 9,2 4.9 12,1 135

Permissitle continuous coolant temperature max. 110

at engine outlet i~C}

Temperature difference between 4108

Coolant inlet/outlet °C} 83

Thermostat full open temperature [eG] a5

Comam mearmmg R SR |

Coaolant pump

Delivery pressure in {bar] 1.2 13 1,2 1.2

Delivery rate in [m3hj 6.0 12,0 12,0 12,0

Pawer consumption in kWi 1.0 14 i4 1.4

Lubrication torced-feed lubrication

SAE oil 15 W40 16 W 40

Ol temperature in il pan [*Cl max. 125

Min. oil pressure with engine warm (120°C)

and at fow idle fhar] B R

Qi capacity (first fill-up) without fifter Hliters approx.] 857 g5 125% i25%
. Oit capacity (first fill-up} with filter [liters approx.] 10.0% 10,09 1409 1400

3 Approximate figures can vary depending on the design. The ugper marking on the dipstick is always the maximum.

4 (nly during winter (see 3.5.1)

% Maodel 1012E with external cooling system, depending on cooling system design.




Technical Specifications

9.1 Engine Specifications and Settings

Mode! BFM 1013 /E

Number of cylinders

Cytinder arrangement

Bore

Stroke

Total dispiacement

GCompression ratio

Working cycle / Combustion system
Charge air cooler

Direction of rotation

Weight 1012/C incl. cooling system
Weight 1012E/£C without cooling system
as per DIN 7002C-A

Engine power

Speed

Valve clearance {cold engine)
Injector opening pressure
Start of delivery

Firing order

Y-belt tension:

Alternator - Fan

Fuel pump - Goolant pump
Compressor

[mm]
[mm]
[cm?]

(&]

[kg approx.]
[kg approx.]

[kW}
[rpm]
[mm]
[bar}

(N]
[N]
N}

[crank angle hTDC]

BF4M 1013 BFAM 1013 C BFGM 1013 BF6M 1013 C BFGRM 1013 CP
BFAM 1013 E BF4M 1013 EC BF6M 1013 E BF6M 1013 EC  BFGM 1013 ECP
4 4 6 & 6
vertical, in fine
108
130 -
4764 4764 7146 7148 7146
17,6 17.6 17,6 17,6 17,0
—mmm e A-stroke diese! with turbocharging and direki injection oo
w/o w/ W/ w/ v/
counter clockwisa -
e RETOF 10 NEAd-0fficR
455 455 800 600 600
T} e
1
inlegte 0,3 +*' / exhaust 0.5
250 bar
1 .
1-3-4-2 1-3-4-2 1-5-3-6-2-4 1-5-3-6-2-4 1-5-3-6-2-4

Tension / Retension 2

450 /300 %0

450/ 300 =

' Engine power, speed, start of delivery are stamped on engine rating plate (se¢ also 2.1)
 Betension 15 minuies after engine has run under Joad.

450 /400 =




9.1 Engine Specifications and Settings Technical Specifications

~
Model BFM 1013/ © BFAM 1013 BF4M 1013 C BFGM 1013 BFGM 1913 C BF6M 1013 CP
¢ BFAM D13 E BF4M 1613 £C BF6M 1013 E BFOM 1013 EC  BFEM 1013 ECP
‘ Cooling system - - = Liguid cooled / Cooling system protection -
Coolant quantity (coolant capacity
of engine only) 1013 E/EC/ECR® {liters approx.] 7.2 7.2 8.3 93 93
1013/0/CP with 300 0D fan liters approx.] 12,1 138 - ~ -
376 00 fan {liters approx.] 120 13,5 16,2 17.8 18,4
Permissible continuous coolant ternperature e max, 11 - e e
at engine outtet {=C]
Temperature difference between e 4108
Goolant inlet/outiet *C] 83
Thermostat full open temperature {*C] 95

Coolant prewarming 4
Coolant pump

Delivery pressure in [bhar] 1.2 1.2 1.4 1.8 1.8
Delivery rate in {m/h} 12,0 12.0 145 i6.5 18,5
Power consumption in kW] 1.3 1.3 1.3 286 2.6
Lubrication e s e 10T GRO-TERA HBRICATOM

SAE oil 15 W 40 15 W40

04 temperature in gil pan {°C} max. 125

Min. ol pressure with engine warm (120°C)

and at fow idle {bar] S : - 0.8 e
0il capacity (first fill-up) without filter {liters approx | 1309 13,03 20,09 20,09 20,07
Ol capacity (first fill-up) with fiiter [liters approx.] 14.0% 1402 2109 2109 210

* Approximate figures can vary depending on the design. The upper marking on the dipstick is always the maximum.
* Gnly during winter (see 3.5.1}
% Model 1013 E with external cooling system, depending on cooling system design.




Technical Specifications

9.2 Torgue Wrench Settings

Prelead [Nm]

Targuing Load [Nm)

L ocation : e e Total (Nm] | Remarks
1stStage : 2nd Stage  3rd Stage 1st Stage 2nd Stage 3rd Stage : 4th Siage
Rocker cover 85
Rocker am setscrevs 21
Mount, turbocharger side 187 ?\ééﬁAxaéﬁ
Air intake manifold 85
Exhaust manifold 21
‘G‘“i;;!rain piug 50
“;r%je.;tor moamtinrg .3 6 Torx
injection line mounting . 30 | M 14x1.5
Oi waﬂ (Castlmn) e ”
O pan (shect metal) 21




9.3 Tools

Technical Specifications

TORX

V-helt Tension Gange

25893 1 0

IEEEE

A TORX wrench set is used with engines in the
1012/E series. This system was chosen hecause
of the many advantages it offers:

® OQuistanding accessibility to bolts.

@ High load transfer when toosening and tighten-
ing.

@ Almost impossible for socket to slide off or
break.

TORX tools can he ordered from:

FA. WILBAR
Pastfach 14 05 80
142826 Remscheid

The V-belt tension gauge can be obiained under
order number 91 147 from:

FA. WILBAR
Postfagh 14 85 80
P-42826 Remscheid
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Service

The DEUTZ AG service prganization

is represented in 150 countries throughout the
world.

Around 15,000 specialists provide competent
sarvicing of DEUTZ and DEUTZ MWM engines at
approximately 3,000 service bases.

For control purposes, the service network is divided
into three trading areas with coordinated logistics.
The structure generally provides every country with
a comprahensive dealer network which is coor-
tinated by country-specific DEUTZ companies and
agencies. If necessary, specific supportis provided
by the Criginal Manufacturer's Service (Service
Centers}.

For the purpose of trouble-shooting and rapid
assistance in the svent of accidents, emergency
services are avaiiable around-the-clock by the tocal
service offices and in the headguarters in Cologne,

The service registers are adapted to the structure
of the trading area or the regional situation. As a
resuit, guick updating is possible in the event of
regional changes.

In detail, the following regisiers are availabie (see
also the diagram oppaosite):
8  “World”
Total overview of the service network and
survey of Trading Area I
The foliowing supplementary reginal regis-
ters are available for the Trading Area l.

- Germany ~ UK and ireland
- Haly -~ France
-~ Spain — Russia

& “America”
Trading Area H

® “Asia Pacilic”
Trading Area Hi
The following supplementary reginal regis-
ters are availabie for the Trading Area tHl:
~ Japan - Ghina
- Austraiia

Al of the service registers can be obtained from your
local service agent or from headquarter in Cologne.

=
[~
o
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