www.cargeek.ir

~  Service Training

Engine Series
DEUTZ 1012, 1013, 2012

®
DEUTZ

www.cargeek.ir


http://www.cargeek.ir/
http://www.cargeek.ir/

www.cargeek.ir

‘ Service-Training A y

DEUTE

Course-attendant trainee documentation
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Product-related engine technology

engine series DEUTZ 1012, 1013, 2012

Praperty of:

Attention:

This course attendant trainee documentation is conducive for effective explanation and
illustration about the contruction and function of engine, components and systems. The
contents of figures are only according to the date of printing actual documentation and
are not subject to be updated.

Obligatory upon operation, maintenance and repair are only the engineering data and
intructions of the actual technical printed material such as operation manuals, work-
shop manuals, adjusting- and repair-instructions, technical circulars and service |
bulletins.
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1. Engine plan

1.1 Technical data

BFM 2012
BEM20Z | ouoniac |
Number of cylinders / arrangement 4 in line 6 in line
Bore [mm] 101 98 /101
Stroke [mm] 126
Engine swept volume [ltrs.] 4.04 57/6.06
Working cycle / combustion system Four-stroke diesel with direct injection and
exhaust turbocharging.
(BF4/6M 2012 C with charge a2ir cooling)

Firing order o - 1-3-4-2 1-5-3-6-2-4
Direction of rotation When facing flywheal: counter-clockwise
Rated speed [min”] See engine nameplate
Power [kW)] Sea engine nameplate
Valve clearance: inlet { exhaust [mm] 0.3/0.5
Commencement of delivery See engine nameplate
Mozzle opening pressure [bar] 2207
Lubrication Forced-feed circulation lubrication
Min. oil pressure [bar], at Iiuw idling and with 08
warmed-up engine {120°C oil temperature)
T-'_n;rpe ﬂfmr;lln_g i Liquic-cooled with integrated oil cooler.
Coolant volume [itrs.] (only engine volume) approx. 4.7 approx. &
Thermostat begins to open at: [*C] 83

fully opened at: [°C] 85
DEUTZ AG TU-DLA-1-01
Sendce-Technik Edition: 10.70.02 1-1
& Trairing Center Kin 1012-2072 TU en.dec
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BFM 1012

BF4M 1012, E
BF4M 1012, EC

BFE6M 1012, E
BFGM 1012, EC

MNumber of cylinders / arrangement 4in line & in line
Bore [mm] g4

Stroke  [mm] 115
Displacement [Itrs.] 3.2 4.8

Working cycle / combustion system

Four-siroke diesel with direct injection
and exhaust turbacharging.

Firing order

1-3-4-2

1-5-3-6-2-4

Direction of rotation

When facing flywheel:

counter-clockwise

Rated speed [min™]

See engine nameplate

Power [KW)]

See engine nameplate

Valve clearance: inlet { exhaust [mm]

0.3/05

Commencement of delivery

See engine nameplate

Injector opening pressure [bar]

250"

Lubrication

Forced-feed circulation lubrication

Min. oil pressure [bar], at low idling and with
«|warmed-up engine (120°C oil tamperature)

0.8

Type of cooling

Liquid-cooled with integrated cil cooler,

Coolant volume [approx. ltrs] 1012 9.3 12.2
1012 C 10.0 13.6
(only engine volume) 1012 E,.C 5.6 7.3
Thermastat begins to open at: [°C] 83
fully apened at: [°C] g5
TU-DLA-4-04 DEUTZ AG
4i-2 Edition- 10.10.02 Serica-Technik

1012-2042 TU en.doc
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BFM 1013

BF4M 1013, E BFEM 1013, E
BF4M 1013, EC BF6M 1013, EC
Mumber of cylinders / arrangement 4.in line 6 in line
Bore [mm] 108
Stroke [mm] 130
Displaceament [Itrs.] _ 4.8 7.1

Working cycle / combustion system

Four-stroke diesel with direct injection
and exhaust turbocharging.

Firing order

1-3-4-2 1-5-3-6-2-4

Direction of rotation

When facing flywheel: counter-clockwise

Rated speed [min’]

See engine nameplate

Power [kW]

See engine nameplate

Walve clearance: inlet f exhaust [mm)

03/05

Commencement of delivery

See engine nameplate

Injector opening pressure [bar]

2758

Lubrication

Forced-feed circulation lubrication

Min. oil pressure [bar], at low idling and with
warmed-up engine (120°C cil temperature)

0.8

Type of cooling Liguid-cooled with integrated oil cocler.
Coolant volume [approx. Itrs.] 1013 121 16.3
1013 C 13.6 17.8
1013 CP - 18.4
{only engine volume) TMHMIEC 7.2 9.8
Thermostat begins to open at: [*C] B3
fully openad at: [°C] a5
DEUTZ AG TU-DLA-1-01
Service-Technik Edition; 10.10.02
B Training Center Kaln 1012.2012 TU en.doc
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DEUTZ

1.2 Engine view 2012

Service side 2012

Bid 2012-0001

1 - Alternator 10 - Qil pan
2 - Ol filler 11 - Ol filler neck
2 = Coolant connection compensation line 12 - Qil cooler with filter bracket
4 - Fan pulley 13 - Qil dipstick
5 - Fuel pump 14 - PTOs for mounting hydraulic
8 - Coolant purmp pumps for air compressor
7 = Poly-V-pulley with vibration damper 15 - Fuel filter
8 - Poly-V-belt tension pulley 16 - Qil filter
9 - Engine mounting 17 - Shutdown solencid (de-energized far
shutdown)
TU-DLA-1-04 DEUTZ AG
1-4 Edition: 10.10.02 Service-Technik
1012-2012 TU en.doc & Trainirg Center Kiin
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Starter side 2012

Blid 20930002
18 - Exhaust turbocharger 23 - Starter matar
19 - Engine lifting eye 24 - Exhaust manifold
20 - Governor 25 - Coalant inlet
21 - Flywheel 26 - Air intake manifold
22 - SAE housing 27 - Coolant cutlat socket with thermastat
DEUTZ AG TU-DL&-1-01
Service-Tachnik Edition: 10.10.02 1-5
© Training Center Keéln 1012-2012 TU en.doc

www.cargeek.ir


http://www.cargeek.ir/
http://www.cargeek.ir/

www.cargeek.ir

‘ Service-Training olins

1.3 Engine view 1012, 1013

Service side (Integrated cooling system) 1012, 1013
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Eikd 101 20001
1- Qil filler neck 9- Lube oil filler
2- Coolant filler 10- Qil pan
3- Coaling fan 11 - Dipstick
4- Coolant pump 12- Lube cil cooler
5- V-balt-pulley 13 - PTOs for mounting hydraulic pumps and air
G- Fuel pump COMpressor
7- Engine mounting 14- Alternator
8- Fuel filter 15 - Leak-off fuel line with pressure holding valve
16 - Cylinder head
TU-DLA-1-01 DEUTZ AG
1-6 Edilian: 10.10.02 Sendea-Technik
1012-2012 TU en.dac 2 Training Center Kéin
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Starter side (Integrated cooling system) 1012, 1013

Bid 10120002
17 - Lifting points 22 - Starter motor
18- Exhaust turbocharger 23 - Hydraulic il cooler
19- Governor 24 - Coolant heat exchanger
20 - Adapter housing 25 - Coolant level gauge
21 - Flywhsel 26 - Pressure relief valve, 1.5 bar
DEUTZ AG TU-DLA-1-01
Service-Technlk Edition; 10.10.02 1-T
& Training Center Kiln 1042-2012 TU en.doc
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Service side (External cooling system) 1012, 1013
(1 i)
G:
Al
vt =) P
g
15— L
s 'I.J .E‘_.?-i - -
Eilg 10120003
1- Ol filler 9- Lube oil filter
2- Coolant inlet 10- Oil pan
3- Coolant pump 11 - Dipsfick
4- Alternator 12- Lube oil cooler
5- V-belt-pulley 13- PTOs for mounting hydraulic pumps and air
&- Engina mounting COMpressor
7- Fuel pump 14 - Leak-off fuel line with pressure holding valve
8- Fuel filter 15- Cylinder head
TU-DLA-1-01 DEUTZ AG
1-8 Edition: 10.10.02 Service-Technik
1012-2012 TU en.doc E Training Canter Kdln
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Starter side (External cooling system) 1012, 1013
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Bid 10120004
16 - Lifting points 21 - Starter motar
17 - Exhaust turbocharger 22 - Coolant outlet to heat exchanger
18- Governaor 23 - Exhaust manifold
19- Adapter housing 24 - Alr intake manifold
20 - Flywheel
DEUTZ AG TU-DLA-1-01
Sarvice-Technik Editian: 10.10.02 41-9
& Training Canter Kdln 1042-2012 TU en.doc
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1.4 Model designation

BF 6M1013 E/C/P

I I— Uprating

Charge air cooler

External cooling

Piston stroke in cm (approx. )

Serial index

Liguid-cooled

Mo. of cylinders

High-speed 4-stoke engine

Exhaust turbocharger

TU-DLA-1-01
1-10 Edition: 10.10.02
1012-2012 TU endoc

www.cargeek.ir
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1.5 Nameplate and engine serial number

The nameplate (C) is affixed on the service side (right-hand side) of the engine. The engine serial
number is stamped an the nameplate (C) and on the crankcase side.

The engine model (A} and engine serial number (B) must be indicated when ardering spare parts.

=

@

-
1

1 | &

1 1

Bild 20130005 Bild 201 30000 Bid 20730034

1.6 Cylinder numbering

+ The cylinders are numbered, beginning at the flywheel end.
= The direction of engine rotation is counter-clockwise when facing the flywheel,

« Firing order: BF4M 1012, 1013, 2012: 1-3-4-2
BFEM 1012, 1013, 2012: 1-5-3-6-2-4

| i
Biid 2013-0007
DEUTZ AG TU-DLA-1-01
Sendce-Technik Editiori: 10.10.02 1-11
& Training Center Kaln 1012-2012 TU en.doc
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1.7 Description of nameplate

EF K

—17

Bikg 201 3-0005
Item | Description Remark
1 | Engine modsl e.g. BFEM2012C
2 |Engine code For engines cerified according to the Caommission’s
directives 88/195/EEC.
3 |Engine serial number -
4 |kW (G} B T 2l | G-power (total power), fan is not running.
5 kW (5 S-power (continuous power), fan is fully running.
& |min’ Rated engine speed.
7 | Commencement of delivery and COD in * C/A. Letter for camshaft type.
camshaft type
& KW (W) Fan/blower power requirement (eff. deduction) as
integral part of site power.
89,10 Mat assigned.
“| 11 |indication of standard and/or regu- | Indication of standard used during acceptance test
latian procedure for power declaration.

12 |kW (G) red. Reduced "total power", on-site conditions,iterns14,15.
13 |KW (3]} red. Reduced "continuous power”, on-site condifions i-
tems 14,15,

14 | Air temperature in "C For the ambient conditions on site.
15 | Altitude above sea level in m For the ambient conditions on site.
16 | Injection pump code Code for cylinder-related indication of pump instal-
lation dimension determined during production {be-
ginning from top with cylinder #1),
TU-DLA-1-01 DEUTZ AG
1.12 Edifion: 10.10.02 Sarvica-Tachnik

1012-2012 TU en.dac

B Training Centar Kiln
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2. Design structure

2.1 Cylinder

The engines of the 1012, 1013, 2012 series are available with different crankcase versions, all of
which are made of high-alloy grey cast iron,

The BFM 1012 and BFM 2012 have a crankcase with integrated cylinder liners (1), i.e. crankcase
and liners form one casfing.

The entire BFM 1013 series is provided with wet liners (3).

Cylinder repair

In case of damage, the cylinders of the 1012 and 2012 series are repaired by installing slip-fit lin-
ers (2).

On the 1013 engines the wet liners (3) are replaced by new ones. In this case the sealing surfaces
of the O-ring seals must be watted with oil before being inserted.

Bild 12120010
DEUTZ AG TU-DLA-1-02

Senvice-Technik Editicn: 10.10.02 2.9
B Tralning Centar Kaln 10122012 TU en.doc
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2.2 Crankshaft assembly

2.2.1 Connecting rod

The connecting rod of forged steel is fitted at the big end bearing bore with a balance weight (1) in
order to compensate the manufacturing tolerances with regard to weight and position of the center
of gravity.

The number markings (A) on the big end eye and the bearing cap must be on one side and iden-
tical.

Locating lugs (2) are provided in the lower and upper bearing shells to prevent the bearing shells
from rotating in their seat; these lugs engage in adequately shaped grooves in the big end eye
and big end bearing cap.

The piston must be so installed that the flywheel symbol (B) on the piston top faces the flywheel.

Big 20030010
TU-DLA-1-02 DEUTZ AG
2.2 Editier: 10.10.02 Servica-Technik
10122012 TU en.doc @ Training Centar Kéln

www.cargeek.ir
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2.2.2 Piston

The pistons of the 1012, 1013, 2012 series are made of a special aluminium alloy.

The piston must be so installed that the fliywheel symbol (1) on the piston top faces the flywheael,
The pistons are equipped with 3 piston rings. The 1st ring has a ring carrier (2) of cast iron.
The cross section of the 1st piston ring is asymmetrical (trapezoidal ring).

The cross section of the 2nd piston ring is conical (compression ring). When Iinstalling the piston,
the TOP mark at the ring gap must point upwards.

The 3rd ring is the bevelled-edge cil control ring with hose spring (cil scraper ring).

Bild 2072-0012 Big 3020013
doqd 3 2
fole O
DEUTZ AG TU-DLA-1-02
Senice-Technik Editien: 10.10.02 2.3
& Training Cenler Kiln 1012-2012 TU en.dog
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2.2.3 Piston cooling

The piston is cooled by spraying lube oil against the inside of the piston top.

The piston cocling nozzles made of plastic are fitted in the main bearing pedestals. An adjustment
of the nozzle is not necessary.

1012: 1-hole piston cooling nozzle

Bad 10120014

1013, 2012: 2-hole piston cooling nozzle

Bk 2013-0083

TU-DLA-1-02 DEUTZ AG
2.4 Edition: 10.10.02 Sarvice-Tachnik
1012-2012 TU en.doc @ Trg||-||r,|;| Center Koin
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2.2.4 Crankshaft

The forged crankshaft of these engine series is
provided with integrated balance weights. The drive ~
gear for the timing gears and the flywheel flange
are shrunk on.

The material microstructure of the fillst radii on the
bearing joumnals is strengthened by rolling.

Remachining of the fillet radii is therefore not per-
misgible,

Bild 20130014
In case of repair, there is available one undersize of
0.25 mm ( referred to the diameter ) for the crank- L
pins and main baaring journals. g,
T
\ &
J |
Bl 20130015
0,20
The thrust bearing face can eonly be remachined
once (oversize: 0.4 mm, 0.2 mm each side).
Thrust bearing clearance of the crankshaft in in-
stalled condition: 0.1 to 0.28 mm,
Bid 20153218
DEUTZ AG TU-DLA-1-02
Service-Technlk Edition: 10.10.02 .
@ Training Center Kdin 1012-2012 TU en.doc
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2.2.5 Torsional vibration damper

The 4-cyiinder engines can be equipped with torsional vibration dampers of different type for the
crankshaft, depending on the configuration of the PTOs and their mamants of inertia.

The G-cylinder engines are provided with one vibration damper as standard becauss of the longer

crankshaft,
BFM 1012/C BFM 1013/CICP
.
Big 10126020
TU-DLA-1-02 DEUTZ AG
2-6 Editiory: 10.10.02 Zenvice-Tachnik
1012-2012 TU en.doc & Training Center Kaln
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2.3 Mass balancing gear (MAG)
2.3.1 Function of mass balancing gear

Inertia forces of 2nd arder are developed by d-cylinder in-line engines, i.e. a force is released twice
per engine revolution in vertical direction (Z direction). Furlhermore, a breakdown torque (alter-
nating torque) occurs due to the alternating torques around the crankshaft axis,

These forces must be compensated by a mass balancing gear in the case of rigidly maunted en-
gines.

With the 1012 and 2012 series, the balancing shafts are mounted on two bearings, integrated in
the crank-case and driven by the crankshaft gear and the camshaft drive via idler gears.

The two counter-rotating balancing shafts, which rotate at twice the engine speed, fully balance
the inertia forces of 2nd order in vertical direction (Z direction).

The breakdown torque occurring around the crankshaft X axis is pariially balanced due to the ver-
tical offset 'e’ of the two balancing shafis.

Bid 2012007

DEUTZ AG TU-DLA-1-02
Service-Technik Editian: 10.10.02 2-T
& Training Canter Kaln 1012-2012 TU en.doc
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2.3.2 Design structure of mass balancing gear

WWithout mass balancing gear no balancing of the inertia force of 2nd order in Z direction and the
breakdown torgue around the crankshaft longitudinal axis.

Z = Massenkraft
2. Ordnung
1

Wechseldrehmoment
2. Qrdnung

Vg

==

~q

Elld 20130018

Elimination of inertia forces of 2nd order by counter-rotating balancing shafts which rotate at twice
the engine speed,

Mo influgnce on the alternating torques of 2nd order.

i Z = Massenkraft
2. Ordnung

Wechseldrehmoment

2. Ordnung i
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Elimination of inertia forces of 2nd order by counter-rofating balancing shafts which rotats a-f fwice
tha engine speed.

Partial elimination of alternating torques of 2nd order due to vertically offset arrangement of balan-
cing shafts (e), depending on engine speed.

Z = Massenkraft
2. Ordnung

Wechseldrehmoment l

2. Ordnung I

Bld 20930020
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2.3.3 Installation of mass balancing shafts

The shafts are mounted with the balance weights pointing downward towards the oil pan, with
the 1st evlinder in its firing TDC positian.

They are precisely localed by pins (special tool). These pins are screwed into the existing bores
provided in the crankcase.

After installation of the balancing shafts the pins must be screwed out again and the threaded
bores plugged with a screw.

i Bid 201 30021
TU-DLA-1-02 DEUTZ AG
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2.4 Cylinder head

2.4.1 Design structure

The cylinder heads of the 1012, 1013, 2012 engine series are made of grey cast iron and de-
signed as block-type heads. The combustion air enters vertically and the exhaust air is discharged
laterally. Inlet and outlet are located on one side of the eylindar head.

2.4.2 Valves

The engines are provided with one inlet and one exhaust valve per eylinder. The valve guides are
shrunk in the cylinder head. The valve seat inserts are made of high-quality steel and are also
shrunk in the cylinder head.

The valves are turned by eccentric actuation through the rocker arms. The new compressed cone
connection permits easy lurning of the valve despite stress load.

Attention: The valve springs of the 1012 and 2012 have a special installation direction.
The colored mark on the spring must show to the bottom.

The valve springs of the 1013 have no special installation direction.

Rocker arm lubrication is integrated in the lube cil circuit. The oil is supplied via tappets and push-
rods.

Valve seat angle: inlet: 30° exhaust: 45°
TU-DLA-1-02 DEUTZ AG
2.12 Edition: 101002 Service-Tachnik
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2.4.3 Valve clearance adjustment

The valve clearance must be checked and adjusted at specified intervals (see operation manual).
To do this, the engine oil temperature must be < 80 "C.
Valve clearance: Inlet 0.3 mm Outlet 0.5 mm

Adjustment:
® Remaove rocker cover,

e Turn crankshaft until both valves in cylinder 1 overlap (exhaust vaive about to close, inlet valve
about to open).

o Adjust clearance of valves marked in black in figure 1012-0021. Mark respective rocker arm
with chalk to show that adjustment has been done.

Bild 10120021

@ Turn crankshaft one full revelution (360°). Now adjust clearance of valves marked black in fi-
gure 1012-0022,

———

PHORRO0T

T i
Eild 1072-0022
DEUTZ AG TU-DLA-1-02
Service-Technik Editian: 10.10.02 2.13
@ Training Cester Kdln 1012-2012 TU en.dos

www.cargeek.ir


http://www.cargeek.ir/
http://www.cargeek.ir/

www.cargeek.ir

‘ Service-Training e

2.4.4 Determining cylinder head gasket

The thickness of the cylinder head gasket is responsible for the correct pistan crown clearance of
the engine, The piston crown clearance (0.65 mm) essentially influences the combustion and thus:
Power
Fuel consumption
Exhaust emission

The piston crown clearance is adjusted by determining the piston projection and the thickness of
the cylinder head gasket.

Measuring piston projection
A dial gauge with a fixture is needed to measure the piston projection,
The fixture comprises:

1 - Dial gauge
2 - Bridge
3 - Two spacer plates

The pistan is in its TDC above the crankcase surface.

A Set the dial gauge in the level of the crankcase surface to “zero”.
B Paosition the dial gauge at the measuring points (G) on the piston pin axis cnto the piston and
determine the maximum projection.
C  Measuring points on the piston. Distance X: 1012 =90 mm,
1013, 2012 =95 mm

This measurament is performed on each piston. The maximum determined piston projection de-
termines the thickness of the cylinder head gasket (see table). There are 3 different gasket thick-
nesses identified by bores (4):

1 bora = 1,2 mm; 2 bores = 1,3 mm; 3 bores = 1,4 mm.
Piston projection Identification of
cylinder head gasket
0,332 -0,55mm 1 bore
BFM 2012 0.86 - 0,65 mm 2 bores
0,66 - 0,76 mm 3 bores
D43 -063 mm 1 bore
BFM 1012 0,64 -0.73 mm 2 bores
0,74 - 0,85 mm 3 bores
0,28 -0,53 mm 1 bare
BFM 1013 0,54 - 0,63 mm 2 bores
0,64 - 0,75 mm 3 bores
TU-DLA-1-02 DEUTZ AG
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2.4.5 Fitting cylinder head

Prior to fitling the cylinder head onto the crankcase, the sealing surfaces for the oyvlinder head
gasket must be clean and free from oil. Pay attention to dowel sleeves.

Lightly oil the cylinder head bolts.

It is absolutely necessary to observe the bolt tightening order in the adjacent schematic (see page
2-17).

Tightening specification 1012 and 2012:

1ststep: 30 Nm

2nd step: 80 Nm

ard step:  90°

Tightening specification 1013:
iststep: 50 Nm

2nd step: 130 Mm

3rd step; 907
e
TU-DLA-1-02 DEUTZ AG
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Tightening order for 4-cylinder engine

Exhaust manifold side

Dt © R b

Tightening order for 6-cylinder engine

Exhaust manifold side

@ O 66 O ® ®

@ ® 66 & O ©

Bid 201 3.0028
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2.5 Camshaft and timing gears

Camshaft

The camshaft is mounted on & {4 cyl.) or 7 bearings (6 cyl.). The running surfaces of bearings and
cams are induction-hardened.

Each bearing runs in a bearing bush pressed into the crankcase. There is ong inlet, exhaust and
injection pump cam per cylinder. The axial stop for the camshaft is located in the timing chest co-
var.

Timing gears

The timing gears are arranged cn the engines of the 1012, 1013, 2012 series at flywheel end. The
gears for the auxiliary drive of the air compressor are clearance-optimized. The drive:

Camshaft {injection pumps and valve gear)

2 mass balancing shafts (only with BF4M 1012 and BF4M 2012)
Governor

18t PTO (hydraulic pumps)

2nd PTO (air compressor)

Crankshaft flange and camshaft gear are marked for setting the engine timing.
Marking on the crankshaft flange in the tooth gap.
Marking on the camshaft gear on the tooth,

As alreacly mentioned, the balancing shafts are located by pins (special tocl) in the crankcase for
assembly,

- Gavernar drive

Idler gear

- Camshaft gear with marking

PTO, e.g. hydraulic pump

- PTO, e.g, air compressor

Mass halancing gear (MAG), only with BF4M 1012 and BF4M 2012
- ldler gear

- Crankshaft gear with markings

- Idler gear

- Mass balancing gear (MAG), only with BFAM 1012 and BF4AM 2012

COooO~TO AW =
L] L] L]

—
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3. Lubrication system
3.1 Lube oil circuit

3.1.1 BFM 2012

18 2019 16 17 15 21 11 9 12 131410 8 544 4

LA _./_ .
- ol
| I
I
—
2 43 41 42 3
Bid 20120030
1 - Oil pan 11 - Tappet control bore for lubrication
2 - Intake pipe of rocker arms
3 - Lube cil pump 12 - Pushrod, oil supply for rocker arm
4 - Lube cil cooler housing 13 - Rocker arm
4.1 - Press.reg. valve; 4 £0.4 bar 14 - Return line to oil pan
4.2 - Cooler bypass valve; 2.1 £0,35 bar 15 - Qil line to exhaust turbocharger
4.3 - Lube oil filter with bypass valve; 2.5 +0,5 bar 16 - Exhaust turbocharger
4.4 - Oil pressure sensar 17 - Oil line to compressor or
5 - Main oil gallery to hydraulic pump
6 - Crankshaft bearing 18 - Compressor
T - Big end bearing 19 - Hydraulic pump
8 - Camshaft bearing 20 - Return line
9 - Bore for piston cooling spray nozzle 21 - Return to oil pan
10 - Spray nozzle for piston cooling 22 - Return line from turbocharger
23 - Mass balancing shafts
DEUTZ AG TU-DLA-1-03
Senvice-Technik Edifion: 10.10.02 14
@ Training Centar Kdin 1012-202 TU en.dac
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3.1.2 BF4M 1012

24
Biid 10120020

1 - Oil pan
2 - Intake pipe

3 - Lube oil pump
3a - Press.reg. valve; 6 0,75 bar
4 - Lube oil cooler
4a - Cooler bypass valve; 1.45 20,3 bar
5 -Lube oil filter
& -Main ail gallery
7 -Crankshaft bearing
8 -Big end bearing
8 -Camshaft bearing

|
2 5 4a 3a 3

13 - Pushrod

14 - Rocker arm

15 - Return line to oil pan

16 - Qil sensor

17 - Qil line to exhaust turbecharger

18 - Exhaust turbocharger

19 - Gil line to compressor or
to hydraulic pump

20 - Compressor

21 - Hydraulic pump

22 - Return line

10 - Bore for piston eoaling spray nozzle 23 - Line to mass balancing gear (2x)
11 - Piston cooling nozzle 24 - Mass balancing shafts
12 - Tappet control bore for lubrication of rocker arms 25 - Return line frem turbocharger

TU-DLA-1-03 DEUTZ AG
3.2 Edition: 10.10.02 Servica-Tachnk
1012-2012 TU en.dac & Trairing Center KAin
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3.1.3 BF6M 1012

Bild 10120031
1 - Qil pan 13 - Pushrod
- Intake pipe 14 - Rocker arm
3 - Lube oil pump 15 - Returm line to oil pan
3a - Press.reg. valve, 4 £0.5 bar 16 - Oil sensor
4 - Lube cil cocler 17 - Qil line to exhaust turbocharger
4a - Cooler bypass valve; 1.45 0,3 bar 18 - Exhaust turbocharger
5 -Lube ail filter 19 - Ol line to compressor or
& - Main oil gallery to hydraulic pump
7 -Crankshaft bearing 20 - Compressor
B -Big end bearing 21 - Hydraulic pump
9 -Camshaft bearing 22 - Return line
10 - Baore for piston cooling spray nozzle 23 - Return line to oil pan
11 - Piston cooling nozzle 24 - Return line from turbocharger

12 - Tappet control bore for lubrication of rocker arms

DEUTZ AG TU-DLA-1-03
Senvice-Technik Edition: 10.10.02 3.3
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3.1.4 BF4M 1013, BF6M 1013

20 22 :_’r1 18 19 17 231612131014 15 11 9

7/ .f//s

i

Baid 101 20002
**1 - Qil pan 13 -Pushrod
2 - Intake pipe 14 - Rocker arm
3 - Lube oil pump 15 - Return line to oil pan
3a - Press.reg. valve; 4 0.5 bar 16 - Qil sensor
3b - Pressure-relief valve; 10 =1 bar 17 - Qil line to exhaust turbocha rger
4 - Lube oil cooler 18 - Exhaust turbocharger
5 -Lube ol filter 19 - Oil line to compressor or
6 -Main oil gallery to hydraulic pump
7 -Crankshaft bearing 20 - Compressor
8 -Big end bearing 21 - Hydraulic pump
9 -Camshaft bearing 22 - Return line
10 - Bare for piston ceoling spray nozzle 23 - Return line to oil pan
11 - Piston cooling nozzle 24 - Return line from lurbocharger

12 - Tappet control bore for lubrication of rocker arms

TU-DLA-1-03 DEUTZ AG
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3.2 2 Wiring diagram, lube oil circuit
3.2.1 BFM 2012
Item | Description Remark
1 |Lube oil pump Rotary pump:;
Volume flow at n = 2500 min™ BF4M 2012 = 65 limin
BFEM 2012 = 90 Ymin
2 | Qil cooler
3 | Bypass valve oil coaler | Opening pressure: p = 2.1 +0.35 bar
4 | Qil filter With bypass valve (5)
5 |Bypass valve ail filter Opening pressure: p= 2.5 +0.5 bar
& |Pressure regulating Opening pressure: p = 4.0 +0.4 bar
valve
7 | Exhaust turbacharger
| |
@ '/-\J - 4
3 5 /7
—
1 6 EIE s
)|( )I ( )l( )I( )]{
A A A
S, —A.J U
BN
Bild 20430031
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3.2.2 BF4M 1012

ltem | Description Remark
1 |Lube oil pump Rotary pump;
Volume flow at n = 2500 min™: BF4M 1012 = 80 I/min
2 | Oil cooler With bypass valve (3)

3 |Bypass valve cil cooler | Opening pressure: p=1.5+02 bar

4 | Qil filter With bypass valve (5)

5 |Bypass valve oil filter Opening pressure: p = 2.5 0.5 bar

6 | Pressure regulating Opening pressure; p = 6.0 +0.75 bar
valve

7 | Exhaust turbocharger

)l( )i( )l( )I( }!(

—=

2
S
\
6 I
4

Bk 10120003
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3.2.3 BF6M 1012 (Industie and tractors)

Item | Description Remark
1 | Lube oll pump Rotary pump:
Volume flow at n = 2500 min™'; BF6M 1012 = 75 I/min
2 | 0il cooler With bypass valve (3)

S |Bypass valve ail cooler |Opening pressure: p = 1.5 +0.2 bar

4 | Oil filter With bypass valve (5)

5 |Bypass valve oil filter Opening pressure: p = 2.5 +0.5 bar

6 |Pressure regulating Opening pressure: p = 4.0 +0.4 bar
valve

7 |Exhaust turbocharger

2

I
X }I( )|( Jl‘{ }J(

A A A

p /

Bifg 20130031
DEUTZ AG TU-DLA-1-03
Senvice-Technik Edition: 10.10.02 3.7
B Training Center Kiln 1012-2012 TU endoc

www.cargeek.ir


http://www.cargeek.ir/
http://www.cargeek.ir/

www.cargeek.ir

‘ Service-Training

DEUTZ
3.2.4 BFAM 1013, BF6M 1013
Item | Description Remark
1 | Lube oil pump Rotary pump;
Volume flow at n = 2500 min™: BF4M 1013 = 50 I/min

BFEM 1013 =75 limin
BF6M 1013 CP = 90 l/min

2 | Qil coaler

3 | Pressure-relief valve Opening pressure: p = 10 +1 bar

4 | Oil filter With bypass valve (5)

5 |Bypass valve oil filter Opening pressure: p = 2.5 +0.5 bar

€ |Pressure regulating Opening pressure: p = 4.0 0.4 bar
valve

7 | Exhaust turbocharger

<

rem | L
62

)I( }I( )!( }|( Jli

2
1
\
3
&

O O—
Big 10020028
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3.3 Lube oil ducts

The engines of the BFM 1012, 1013, 2012 series are provided with forced-feed circulation lubrica-
tion with lube oil cooler and lube oil filter arranged in full flow.

The lube oil is supplied by the lube oil pump through the oil cooler to the oil filter. Both compo-
nents are mounted to the lube oil cooler housing which is flanged o the crankcase. Downstream
of the filter the lube oil flows inte the main oil gallery and secondary oil gallery. From here the oil is
ducted to the lubricating points.

The main oil gallery supplies: The secondary oil gallery supplies:
Crankshaft Exhaust turbocharger
Camshaft Compressor
Valve tappets

Roller tappets

1 From oll filter

2 Main ail gallery

3 Oil duct to crankshaft
4 Oil duct to camshaft
5  Seondary oil gallery

| Crankshaft bearing

Il Camshaft bearing

Il Fuel rack guide

IV Mass balancing shaft bearing {only BF4M 1012 and BF4M 2012)

Lubrication of the rockers is effected via the fappets and the pushrods.

e

3-
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3.4 Lube oil pump 1012,1013 and 2012

The lube oil pump is designed as rotary pump and installed in the front cover. The inner rator (1) is
seated on the crankshaft and is driven by same.

Its driver contour (4) has no 120° partition, i.e. the rotor can only be slid onic the crankshaft in a
specific position.

The pumps of BFAM 1012, BF6M 1012, BF4M 1013, BF6M 1013, BF4M 2012 and BFEM 2012
feature different volume flows. This is attributable to deviating rotor widths (see tables)

Minimum oil pressure at 120°C oil temperalure, measured at oil filter bracket.

3 | | —
51— '
s | |
=
E 1 —
o =
(=9
5 | |
1] - - -
] o0 ano 1100 1300 1500 1700 1200 2100 2300 2500
Speed (rpm)
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Lube oil pump BFM 2012
a.-
i

Bl 20130033
2 - Delivery chamber towards crankcase
3 - Suction chamber

BF4M 2012 BFEM 2012
Rotor width (mm) 12,3 16,5
Volume flow (I/min) 65 a0
at Nasup min.1
TU-DLA-1-03 DEUTZ AG
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Lube oil pump BFM 1012 and BFM 1013

Service-Training A

Bid 10120037

2 - Delivery chamber towards crankcase
3 - Suction chamber

BF4M 1012 | BFEM 1012 BF4M 1013 | BF6M 1013 BF&M 1013 CP
Rotor width {mm) 8,5 13,5 8.7 12,5 14,5
Volume flow (Vmin) 50 75 a0 [ a0
at N2s00 min-4
DEUTZ AG TU-DLA-1-03
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3. Lube oil cooler housing BFM 2012

The oil cooler housing incorporates the oil cooler, the oil filter and the pressure relief valve of the

lube oil circuit.
Item | Description Remark
1 | Cil filter consisting of: filter housing, filter cover, filter element.
Tightening torque of cover = 25 Nm.
2 |Bypass valve filter Opening pressure: p = 2.5 +0.5 bar.
3 |Drain valve Opens when filter cover is loosened by 1 to 2 turns.The oil in the
filter housing drains into the oil pan.
4 |Bypass valve cooler |Protects cooler from pressure peaks. Opening pressure: p = 2.1
+0.35 bar.
S |Pressure regulating |Opening pressure: p=4.04+0.4 bar.
valve
6 |Non-return valve Prevents draining of the oil circuit when engine is not running.
Opening pressura max. 0.12 bar,
7 | Qil cooler Aluminium shell-lype cooler
8 |Passage water Between oil cooler housing and oil cooler
8 |Passage cil Between cil cooler housing and oil cooler
o
TU-DLA-1-03 DEUTZ AG
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3.6 Lube oil filter- and cooler versions BFM 2012

19
c
N

N b W AN A

Bl 20120072

“1 - Oil cooler housing
2 — Qil filter (filter cartridge)
3 — Fuel filter (filter cartridge)
4 = Fuel filter (with filter housing)
3 = Qil filter (with fitter housing)
& — Gil cooler
7 — \-belt version
8 — Poly-V-belt version

TU-DLA-1-03 DEUTZ AG
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4. Fuel system

The engines of the 1012, 1013 and 2012 series operate according to the direct injection principle.
The piston bowl has a small amount of eccentricity to the piston axis. The fuel is injected via single
injection pumps. The maximum injection pressure reaches up to 1200 bar {1012) and and 1350

bar (1013, 2012). This results in good exhaust emission values which meet tiie requirements of
EURO I to Il

1012 engine series:

M 5 - hole nozzle

B Compression 17.5 ; 1

® Max. injection pressure 1500 bar

Bid 101.2-040
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1013 and 2012 engine series:
B 6 - hole nozzle

B Compression 19 : 1

® Max. injection pressure 1350 bar

Bid 20120041
Bld 20120341
e
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TU-DLA-1-04 DEUTZ AG
4.2 Edition: 10,10.02 Senvice-Technik
10M2-2012 TU en.doc

@ Training Center Kiin

www.cargeek.ir


http://www.cargeek.ir/
http://www.cargeek.ir/

www.cargeek.ir

EE&}; Service-Training A

4.1 Design structure *

4.1.1 BFM 2012

1 Fuel lank 7 Single injection pump

2 Line to fuel pump 8 Line to injector

3 Fual pump 9 Injector

4 Line to fuel filter 10 Pressure holding valve, (5 bar)

5 Fuel filter 11 Return line to fuel filter housing

6 Line to single 12 Retumn line to fuel tank
injection pumps 13 Minimum distance 300 mm

The fuel is deliverad by the fuel feed pump (3) from the tank (1) via the filter (5) to the supply duct
of the single injection pumps integrated in the crankcase.

From the single injection pumps the fuel is supplied through the injection lines (8) to the injectors
(9). Atthe end of the supply duct is fitted the pressure holding valve (10), 5 bar.
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4.1.2 BFM 1012, 1013

B

i
I

[ SREEl R

£

lmﬁ
e VS

T

Bid 10120047

1 Fuel tank 7 Single injection pump

2 Line to fuel pump 8 Line to injector

3 Fuel pump 2 Injector

4 Line to fuel filter 10 Fuelleakage line

5 Fuel filter 11 Pressure holding valve

6 Line to single 12 Return line to fuel tank
injection pumps 13 Minimum distance 300 mm

The fuel is delivered by the fuel feed pump (3) from the tank (1) via the filter (5) to the supply duct
of the single injection pumps integrated in the crankcase.

From the single injection pumps the fuel is supplied through the injection lines (8) to the injectors (9).
At the end of the supply duct is fitted the pressure holding valve (11).
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4.2 Fuel feed pump

The fuel feed pump is designed as rotary pump which is driven via the Poly-V-belt.
The pump is provided with a twe-way valve (item 1 Py 6 £0.5 bar, item 2 Py, : 0.5 bar).

The overpressure relief valve (1) is designed as plunger valve and opens at 5.5 bar. This valve
simultaneously limits the system pressure to 9.5 bar.

The bypass valve (2) is a ball valve. When the fuel lines have run empty, the fuel system can be
primed with a hand pump. This prevents an excessive engine starting procedure. (starter pro-
tection).

Note:

Do not reduce the line cross section and connection to fuel feed pump (see installation direc-
tions), as this may result in engine power loss.

BEd 0130043
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4.3 Injection system

The engines of the the 1012, 1013, 2012 series are provided with BOSCH single injection pumps.
In combination with a high hydraulic stiffness due to extremely short injection lines, very high injec-
tion pressures are realized with this concept. This again farms the basis for achieving low exhaust
emission values together with low fuel consumption figures.

Different demands of optimization of a diesel engine request different lay outs of the Injection
equipment. For that reason the injection pumps of the 1012/1013 series have different relief
valves, which have an influence on the installation height of the pumps and the length of the injec-
tion plpes.

Injection pumps with the following relief valves are used:

R3D = Return-flow restrictor and constant-velume valve
RDV = Retumn-flow restrictar valve
MVS = Injection pump for Solenoid (Magnet) -Valve-System (MVS)

Length A [mm]
BFM 1012 BFM 1013
RSD 67 62
RDV 59 54
Mvs - 77

LENGTH A

SURFACE CRANKCASE
Bild 101 30043
TU-DLA-1-04 DEUTZ AG
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The different injection pipes resulting fram the different pump dimensions are colour-marked. The
pipe itself and the two cap nuts on the pipe are chromium-plated either in «Silver® or gold®. The
following table shows the colour combinations of the injection pipes.

Service-Training ‘

Length , A® Injection pipe MNut Nut
[mm] Injection pump Injector
BFM 1012 29 Silber Silbar Silber
BT Silber Gold Gold
BEFM 1013 54 Gold Silber Silber
54*" Gold Gald Silber
62 Gold Gold Gold
77 Gaold Silber Gold

™1) Inner diameter of this pipe is 2.25 mm (all other pipes: 1.8 mm).

The pressure holding valve (page 4-2, item 11) determines the fuel supply pressure of the engine.
There are two pressure holding valves for the supply pressures of 1.8 bar and 5 bar.

Supply pressure 1.8 bar for RSD injection pumps.
Supply pressure 5.0 bar for RDV injection pumps.

The 5.0 bar pressure holding valve is identified by & notches in the hexagon of the bolt.
The 1.8 bar pressure holding valve has no natches in the hexagon.
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4.3.1 Commencement of delivery

The setting of the commencement of delivery {COD} influences:

» fuel consumption,

= power and

= exhaust emissions
of the engine.

With the 1012, 1013 and 2012 engine series, the commencement of delivery is set without toler-
ance. It is indicated in C/A degrees BTDC of the piston (see nameplate) and
plication, power and speed selling respectively optimization of the engine.

The single injection pump (1) is in COD position when the
plunger (7) is just closing the fuel inlet port (8) in the plunger
barrel (8).

On engines with in-line injection pumps the crankshaft assem-
bly is turned in COD position and the closing of the fuel inlet
port in the injection pump plunger is determined with a high-
pressure pump. Any occurring tolerances are compensated at
the coupling of the injection pump drive, with the injection pump
camshaft being tumed to COD pasition relative to the station-
ary crankshaft assembly.

This method for setting the commencement of delivery is not
applicable in the case of the BFM 1012, 1013 and 2012 as the
injection pump cams are fitted on the engine camshaft ().

The commencement of delivery is therefore set according to a
new method, with the conventional method being subdivided
into length measurements of individual components and arith-
metic steps.

The permissible manufacturing tolerances of the following com-
ponents are determined and eliminated with the shim {4}

+ Crankcase (3),
Camshatft (6),

Reller tappet (5) and
Injection pump (1).

™

is dependent on ap-

Bilg 20930044
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4.4 Determining shim thickness in case of engine repair

To begin with, the TDC of the relevant piston is determined with a protractor disc fitted to the fly-
wheel,

The injection pump standard dimension “L* represents the reference dimensian for setting the
commencement of injection pump delivery. It is required to connect the crankshati assembly and
the injection pump in COD position.

It is measured between the contact surface of the single injection pump seating on the crankcase
and the contact surface of the tappet foot seating on the roller tappet, with the roller tappet being
on the base circle of the injection pump cam (prestroke Vh = 0 mm).

Vh=0
Eild 20530046
TU-DLA-1-04 DEUTZ AG
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For determining the standard dimension (L), a special tocl is used which consists of three individ-
ual components:

Hollow cylinder (1) with standard gauge for BFM 2012 - Lg = 124 mm.

for BFM 1012 : Le = 124 mm or 126 mm
for BFM 1013 Le= 150 mm

Depth gauge (2) with clamping device for the dial gauge.

Dial gauge (3).

Biid 20130047
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After completed basic setting the special depth gauge is inserted in the injection pump seat to bé
gauged and the dial gauge readings (X.Y) are taken. When adding the standard measure {Le) to
the reading, the standard dimension (L) has been determined and will be noted down.

L=Le+X+Y (mm)

Important:  During this measurement the roller tappet must be positioned on iz hase circle of
the camshafi!
Bild 201 3-0043
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After the standard dimension (L) has been determined, the gauge fitted in the crankcase iz set to
zero position, with the roller tappet positioned on the camshaft base circle.

Hilg Z093-0049
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4.4.1 Table for commencement of delivery, pre-stroke, basic dimension Lo

From the foliowing table the “Vh" value is determined for the pre-stroke according to the com-
mencement of delivery to be set - sz nameplate. It is determined depending on engine type and
installed camshaft,

Table for BFM 2012

Standard di-
i [ i R s il mension Lo}
[°C/A BTDC] [mm) [mm/“CIA] [mm]

0,0 4,80

1,0 . | a2

2,0 " 4,44

3.0 4,27

4,0 4,11

5,0 3,95

2,0 514

- 3,0 4,97

4.0 4,80

5,0 b : 4,62

BFM 2012 i L e 0,14 117,5

7.0 4,26

8,0 4,11

8.0 3,05

1,0 5,52
2,0 - 5,36

3.0 5,20

4,0 i 5,05

5,0 4,89

6,0 4,73

7.0 | 458

8,0 4,43

Tabele 1

Note: Commencement of delivery and camshaft type are indicated on the nameplate.
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Table for BFM 1012 and BFM 1013

| da =
B ey | e k- B e
injection pump
["C/A BTDC] [mm] [mm/*C/A] [mm]
6,0 5,16
7.0 4,98
8,0 4,80
BFM 1012 20 BLESiee MR 0,14 19
10,0 4,47
11,0 4,30
12,0 4,15
13,0 4,00
3,0 4,80
4,0 4,63
BFM 1012 24 F 3,47 0,14 117.5
6,0 4,30
7.0 4.15
8,0 4,00
5,0 6,32
6,0 5,11
BFM 1013 na T U 0,14 143
8,0 5,70
9.0 5,50
10,0 5,31
4,0 5,70
4,5 5,60
5.0 5,50
BFM 1013 55 B 5,40 0,14 143
6,0 5,31
7.0 5,10
8,0 | 4,90
Tabells 2

Note: Commencement of delivery and camshaft type are indicated on the nameplate.
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The crankshaft is turned in direction of engine rotation until the dial gauge precisely indicales tha
“Vh" vaiue given in the table. The crankshaft assembly is now in commencement of delivery posi-
tion for the cylinder to be set. On the fitted protractor disc (exact TDC position of the piston had to
be determined before), the actual commencement of delivery "FB...." is now compared with
commencement of delivery "Fb....". Each deviation is correctad.

Bld 20130050
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The injection pump is brought into commencement
of delivery position by means of a computation
method.

During the manufacturing pracess of the injection
pump the closing of the fuel inlet port is deter-
mined with the high-pressure method.

In this position - commencement of delivery posi-
tion of the injection pump plunger - the distance is
measured between pump contact surface and
tappet foot contact surface.

This length is called Ly, as the injection pump must
be compressed to this length in order to arrive at
its com-mencement of delivery position,

Due to manufacturing tolerances this length varies
from pump to pump.

During the engine development phase it was
found out that the length Ly, is always only some
hundreds of a millimeter longer than a certain
standard dimension Lo of the pump,

Those hundreds of a millimeter which must be

added lo Lo in order to obtain Len are called
AS100,

Lew = L, + A/100

Les

Eilg 20120051
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These hundreds of g millimeter are measured and written on the pump body by means of an elec
irosensitive pen,

The standard length is: BFM 1012 and BFM 2012: Lo=117.5 mm,
BFM 1012 ! Lo=119,0 mm,
BFM 1013 : Lo=143,0 mm,

The minimum value which can be found is zerg, A Pump will be scrapped if its Ly, value drops be-
low Lo.

A/100=0

Now that the injection Pump is in the calculated arithmetical COD position, it can now be brought
into the geometrical system of the flywheel being also in COD position.

Zild 20130053
TU-DLA-1-04 DEUTZ A
4-18 Edition: 10.10.02 Service-Technik
1012-2012 TU an.doc & Training Center Kiin

www.cargeek.ir


http://www.cargeek.ir/
http://www.cargeek.ir/

www.cargeek.ir

A Service-Training A

The injection pump is now frictionally and rigidly connected with the crankshaft assembly in com-
mencement of delivery positon by inserting a shim (Z) of calibrated thickness. The illustration
shows that there exists according to the computation -

(L-Vh)-(Lg+A100)

a distance (Tg) between injection pump teppet foot and roller tappet. This cictance must be com-

pensated by the shim (Z) to be determined by computation. Injection Pump and crankshafl assem-
bly are thus rigidly connected in commencement of delivery position.

Bild 201 3-0044
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The described commencement of delivery correction in case 'FB,_, " deviates fram "FBnom" is con-
sidered in the computation of L - Vh.

Corrected commencement of delivery =

Vh + (FBgetyga) - FBnom) x comretion factor (VAcorr factor) (mm)

If FBgetyg < FBnom, i.e. commencement of delivery is retarded, the value in brackets (FBactyal -
FBrnom) becomes negative. Thus the shim (Z) must be thicker in order 1o advance the com-
mencement of delivery.

It FBactya) = FBrom, I-. the commencement of delivery is loo much advanced, the value in bra-
ckets (FBagtyg - FBpom) becomes positive. The shim (2) must be thinner in order to retard the
commencement of delivery.

Computation for determining the theoretical shim thickness (T) :

Ts =L - [ FBactyal - FBrom ) x Vheorr.factor + Vhnom + Lo + A/100] (mm)
The correction factor VReorr factor is taken from table 1 (chapter 4.4.1),

The individual steps:

1st step E1 = FBaciual - FBnom ( °ClA)
2nd step Erx = Eq x Vheorr factor { mm/°C/A )
3rd step Ez = Eo ¥ Vhnom
4th step Eq4 = Eg + L,
5th step ES = E4 + A/ 100 (mm)

= 6th step Ts = L-E§

Shims (Ss) to be installed are available in calibrated thicknesses that vary by 1/10 mm. The theo-
retical shim thickness (Ts), the calculateg result of which is in the 1/100 range, is converied into
the shim thickness (Sg) with the help of table 2 (page 4-21),

7th step The actual shim thickness (Sg) is determined with the help of table 2
(page 4-21).
TU-DLA-1-04 DEUTZ AG
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4.4.2 Table for determining shim thickness

Theor. thickness Shim thickness Theor. thickness Shim thickness
(Ts) (Ss) (Ts) (Ss)
[mm] [mm] [mm] [mm]
 095-1.049 J 1,0 305-3,149 | 3,1
105-1,149 | 1,1 315-3249 | 3,2
115-1249 | 12 3.25-3349 | 35 |
125-1349 | 1,3 3.35-3449 | 34 |
| 1.35-1449 | 1,4 345-3540 | 3,5
1.45-1549 | 15 355-3649 | 3,6
| 155-1649 | 1,6 365-3749 | 3.7
165-1749 ] 1.7 3.75-3849 | 3.8
1.75-1849 | 1,8 385-3949 | 3,9
185-1.949 | 1,9 3,95-4049 | 4,0
195-2049 | 2,0 405-4149 | 4,1
205-2149 | 2.1 415-4,249 | 4,2
215-2249 | 22 425-4349 | &5 -
2,25 - 2,349 2,3 435-4449 | a4
235-2449 | 2,4 445-4549 | 4,5
245-2549 | 2,5 455-4649 | 48
255-2649 | 26 465-4,749 | 47
265-2740 | 2,7 475-4,849 | 4,8
T 275-28 [ 28 485-4,949 | 49
" 285-2.01 j 2,9 495-5049 | 5,0
295 3,000 { 3.0 [ .

Tabeba 1

‘—'—-—-—_'_‘_'_‘—-——-—-_.______'_'—‘—'—-—-—-—-______—'————-_._,
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4.5 Determining shim thickness for replacement of injection Pumps (EP Code)

Ts = Exc- (Lo + Ar100) (mm)

Ex = correcteg injection PUMP dimension in mm determinad with EP code from namepiate
and from tables chapter 4.5 1.

Lo = 1175 mm (BFp 2012)
Lo = 1175 mm or 119 mm (BFM 1012)
Lo = 143, mm {EFM1D13,‘[
AM00 = jn mm, to be taken from new injection puUmp.

. —-—-—_._.__________—-——-____________——-_.______________.________
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4.5.1 Tables EP-Code

BFM 1012 ang BFM 2012,

Lo=1175 mm

|
:

269
120,250 270
120,275 271
120,300 272
120,325 273
120,350 274

120,750
120,775
120,800
120,825
120,850

120,875
120,900
120,925
120,950
120,975

Ex (mm) } EP Code | E, (mm) | EP Code Ex (mm) [ EP Code | E, (mm) I EP Code
: |
119,250 f 230 118,875 255 120,500 ’ 280 121,125 305
118,275 231 119,900 256 120,525 281 121,150 306

119,300 232 119,925 257 120,550 282
119,325 233 119,950 258 120,575 283
119,350 234 119,975 259 120,600 284
— ——— —
119,375 260 120,625
261 120,650 286
262 120,675 287
120,075 263 120,700 238 313
120,100 2684 120,725 289

292
293
294

295
2086
297
288
299

121,350 314

119,750 121,000 300
118,775 121,025 301
118,800 121,050 302
119,825 121,075 303
119,850 279 121,100 304
Tabelia 1
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BFM 1012, Lo=119 mm

Ei [mm] EP-Code Ex [mm] EP-Code Ex [mm] | EP-Code Ex [mm] [EP-I;‘.nde

121,350 155 121,975 180 122,600 205
120,750 131 121,375 158 122,000 181 122,625 206
120,775 132 121,400 157 122,025 182 122,650 207
120,800 133 121,425 158 122,050 183 122,675 208
120,825 134 121,450 150 122,075 184 122,700 209

120,850 135 122,100

122,725

120,875 136 122,125 186 122,750 211
120,900 137 122,150 187 122,775 212
120,925 138 122175 188 122,800 213
120,950 138 122,200 189 122,825

[ —

120,975 140 121,600 122,225 122,850
121,000 141 121,625 122,250

121,025 142 121,850 167 122,275 192

121,050 143 121,675 168 122,300 193

121,075 144 121,700 122,325
121,100 145 122,350
121,125 146 122,375
121,150 147 122,400 197
121,175 148 122,425 198
121,200 122,450 198

121,225 122,475 200

121,250 122,500 201
121,275 122,525 202
121,300 122,550 203

121,325

Tabells 2

122,575 204

DEUTZ AG

TU-DLA-1-04
Service-Tachnik Edition: 10.10.02

4-25
& Training Center Kin 1072-2012 TU en.doe

www.cargeek.ir


http://www.cargeek.ir/
http://www.cargeek.ir/

www.cargeek.ir

LService-Trai ning pEihs

BFM 1013, Lo = 143 mm

Ec[mm] | EP-Code | Ey [mm] EP-Code | E« [mm] | EP-Code Ex [mm] | EP-Code

145,850 355 146,475 380 147,100 405
145,875 356 148,500 381 147,125 406
145,900 357 148,525 382 147,150 407
145,925 358 148,550 383 147,175 408
145,950 359 145,575 354 147,200 409

145,350 335 145,975 360 146,600 385 147,225 410
145,375 336 148,000 361 146,625 386 147,250 411
145,400 337 146,025 362 146,650 387 147 275 412
145,425 338 146,050 363 146,675 388 147,300 413
145,450 339 146,075 364 146,700 389 147,325 414

145,475 340 146,100 365 146,725 380 147,350 415
145,500 341 146,125 366 146,750 391 147,375 416
145,525 342 146,150 367 148,775 382 147,400 417
145,550 343 148,175 Ja68 146,800 393 147,425 418
145,575 344 146,200 369 146,825 394 147 480 419

145,600 345 146,225 370 146,850 305
145,625 346 148,250 371 146,875 396
145,650 347 148,275 372 146,900 397
145,675 348 146,300 373 146,925 388
145,700 349 146,325 374 146,950 399

145,725 350 146,350 375 146,975 400
145,750 351 146,375 376 147,000 401
145775 352 146,400 37T 147,025 402
145,800 353 146,425 378 147,050 403
145,825 354 148,450 arg 147,075 404

Thisella 2
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4.6 Fuel rack travel

With removed governor, the fuel rack (4) is pressed by the compression spring (3) always into the
excess starting fuel position (1).

With non-fitted single injection pumps, the free fuel rack travel must be 17 +0.5 mm at 2 minimum.
With fitted single injection pumps, the fuel rack travel (') must be 16.8 mm at a minimum.

The recess dimension (X) between fuel rack in stop position and the contact surface of the gover-
nor on the timing chest cover must be between 0.3 - 1.3 mm,

Note: It is absolutely necessary to measure and indicate the recess dimension (X), togethar
with the engine serial number, when replacing the governor.

Bad 2013-0055
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4.7 Installation of injection p'umps in the crankcase

To obtain uniform delivery of the injection pumps, all of them must be installed in 3 specific posi-
tion.

With meunted govermnor - in case of replacement
The injection pump fuel rack is brought in stop position with a special tool inserted into the receiy-
ing bore of the shutdown solenoid.

With removed governor - in case of repair

The injection pump fuel rack is brought in stop pesition with a locking device (1) (special tool No.
100 800) which is fastened to the receiving face of the governor.

The roller tappet of every injection pump must be turned to the camshaft base circle.
Gil O-rings of the injection pumps.,

Turn the injection Pump linkage lever (5) to the middle of its travel and insert he single injection
pPump so that the linkage lever (5) can be introduced into the notch (B) of the fuel rack.

Preload the flange screw of the single injection Pump - chamfer of the flange pointing towards in-
jection pump body - with 5§ Nm, Theraafter the screws are slackened by 60°,

With a serrated wrench (4) (special toal adapter) the injection Pump is turned slowly anti-
clockwise until stop.

Thereafier tighten all flange screws in steps. Always start with the screw remote of the flywheel,

tighten with 60°
7 Nm

10 Nm

o) 30 Nm
Proceed in the same manner with all other pumps. Al injection pumps now rest equally against the
fuel rack notches,

Note:; After installation of each single injection pump the fuel rack must be checked for free
mavahility.
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3. Governor

The governars of the 1012, 1013 and 2012 series engines are mechanical variable-speed gover-
nors with centrifugal measuring element of Mis Heinzmann,

All governor settings may only be conducted by trained specialists on a specifically laid out
governor test bench.

5.1 Governor, external view

Bl 20130467

C - Beginning of torque control
B - Speed droop

A1 - High idling
Az - Low idling
N - STOP laver
DEUTZ AG TU-DLA-1-05
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5.2 Design structure and function

The entire governor consists of the basig governor, the torgue control and the manifold-pressure
Compensaior (LDA). These individual systems form the common governor output signal, the con-
trol rod travel (r),

Basic governor (brown)

The engine-driven centrifugal measuring element acts via two levers (1) and (2) directly on the fuel
rack (3). The governor springs are installed in the flyweights which open with increasing speed and
maove the fuel rack via levers (1) and (2) in direction of less fuel. The fuel rack movemeant in direc-
tion of full load is initiated by the excess starting fuel spring (4). It keeps the fuel rack always in the
maximum position releasad by the governor, There exists no form-fit mechanical connection be-
tween governor and fuel rack,

The basic governar incorporates the connection of the torgue control, the setting of the speed
droop (B), the speed control (A) and the stop far the excess starting fuel (L). Fitted ta the Speead
control are the stop screws for high and low idling {A,) and {Az).

Torque control (red)

The torque control system consists of the peak curve lever (5) and the roller lever (6). The peak
Curve lever engages in the basic governor below tha measuring element sleave. Fitted to the basic
governcor are the setscrews for the beginning of torque control (C) and the peak curve configu-
ralion (D). The selscrews for the torque contral travel (E) and the initial rise of the torque econtral
curve (F) are fitted to the roller lever (6). The initial rise of the torque control curve is influenced by
displacing the screw (E-F), thus changing the lever ratin,

LDA (blue)

The manifold-pressure “ompensator (LDA) acts on the lever (7)., to which is also fitted the excess
starting fuel solencid. The LDA activation is set on the anergig box by changing the spring preload (H).
The NA-based fuel charge is influenced by the screw (J) and the LDA curve by the lever ratio
Kitotal length,

Full-load stop G

The full-load stop acts on the lever (7)

Mechanical STOP N

The manual stop levar (N} displaces the lever (8}, which is firmly connected with the basic gover-
nor, in direction of zero fuel defivery.
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Excess starting fuel solenoid 0

The excess starting fuel solenoid pulls screw (M) through lever (7) from lever (8). This way the
LDA stop becomes ineffective.

System connection (green)

The levers (7) and (8) ensure that the torque control and LDA systems act together with the basic
governor on the fuel rack. The integration of all adjustment possibilities outside the systems is ef-
fected via levers 1,2,7 and 8. Lever (7) transmits the fusl rack travel via screw (M) onto lever (8)
being firmly connected with the fuel rack.

Set screws Zand §
Screw (Z) fulfills two functions. Firstly, to adapt the measuring element with its tolerances to the
fuel rack travel, Secondly, to realize differant break-away characteristics with different break-away

- speeds and governor spring wversions,

Screw (S) is called safety screw. It limits the absolute maximum speed if the break-away system
does no longer function for any reason whatsoever,
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3.3 Block diagram of the control loop

P i | nactuar

Load
= > Engine B
YR A i | pL

Torque
Correction

Mactal Actual engine spead

Mrcen Nominal engine speed ( position of Speed control lever )
P Boost pressure

Yo Fuel rack travel, basic govemor

YL Fuel rack travel, LDa

Y Fuel rack travel, torque contrel

Ya Fuel rack trave| as gavernor output signal

The centrifugal measuring element Specifies a fuel rack travel (Yg) Praportionally o the Engine
speed. This signal is superimposed by the system-dependent signals of the LDA (YL) and of the
torque control (Ya).

(YL) is dependent on the LDA version and setting as well 25 on the prevailing boagst Pressure (p).
(Ya) is dependent on the setting of the torque control system. Furthermare, (Ya) is influenced by
the applied peak curve. lis effect in turn js dependent on the travel (Yeq) set by the centrifugal mea-
suring element proprotionally to the engine spesd),

That travel predetermines the position of the feeler ralj relative to the peak curve position,

—-———-—-—._.___________—-—-—-—-—.____________—-—-—_.__________
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6. Coolant system

6.1 Coolant circuit 2012

Bild 20120072

1 - Tharmnstathuusing 10 - Expansion lank

2 - Coolant pump 12 - Expansion line to cooiant pump (2)

3 - Lube oil cooler 13 - Coolant return from heater

4 - Cylinder cooling 14 - Cac:fantsupply to heater

S - Cylinder head cooling (V-belt versjon, M26x1.5)

6 - Line from Engine to radiator (7) 15 - Coolant supply to heater

7 - Radiator {7} (Poly-\-belt versian, M18x1.5)

8 - Line from radiator to engine

9 - Bleeder line to expansion tank (10)
iR _—
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6.1.1 Thermostat housing BFM 2012

Bl 20120071

1 - Thermostat housing

2»_1 To the coolant pump
3 — From the cab heater
4 — Expansion line

5 — To the Radiator

6 — Bleeder line

7 = From the Radiator
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6.1.2 Draining cooling system

Draining

For draining the cooling system undo screw at the LH side of the crankcase and catch coolant in a
suilable container and dispase of,

Thereafter tighten screw again.
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6.2 Coolant circuit 1012, 1013 (Integrated cooling system)

The BFM 1012/1013 engine series are available with two differant cooling systems:
Integrated and external cooling system,

6.2.1 Coolant circuit

Bild 1012-0070
e
1-Coolant filler 6 - Cylinder head coaling
2 -Thermostat housing 7 -Cooler (radiator)
3 -Coolant pump 8 -Compensator line from expansion
4 -Lube oil cooler tank to coolant pump
9 -Cylinder cooling 9 -Bleeder line from cylinder head to
expansion tank
TU-DLA-1.08 DEUTZ AG
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6.2.2 Design structure

In the case of the integrated cooling system, blower and expansion tank form one unit. The radia-
tor (heal exchanger) is mounted to the expansion tank,

Bikd 10120073

1 - Return line from engine to radiator (5),

2 - Coclant supply from radiator (5) via thermostat housing to coolant pump.
3 - Bleeder line from cylinder head to expansion tank {6).

4 - Compensating line from expansion tank (6) to pump suction side.

5 - Radiator (heat exchanger), direction of flow from bottom to top.

6 - Blower with expansion tank.
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6.2.3 Filling

* Slacken bleeder screw (3) and turn out approx. 5 mm.

* Turn out bleeder screw (4) completely.

* Turn out screw plug (5} up to turned-in rut {approx. 10 mm).

* Inthe case of equipment or vehicles with cab heating, open heater valve completely.

* Pour coolant slowly into filler neck (1) until coolant level reaches upper edge of bleeder neck (2).

= The engine cooling system is bled during the filling procedure via the banjo bolt (3) (bleeder line
from cylinder head) from which the coolant must drip out at the end of tha filling procedure
without any bubbles.

 Tighten all screws/bolts (3, 4, 5) and position cap (6) in place.

s Thereafter start engine and warm up until thermostat has opened. Check coolant level (7) and
refill, if necessary, up to upper edge of filler neck.

*» Check coolant leve! daily or every 10 hours on the cold engine. It must be above the mark
KALT - COLD" (7).

6.2.4 Draining

* Position tray under screw plug (5).
+ Screw off cap (6) of filler neck {1).
* Slacken bleeder screws (3 and 4},
= Turn out screw plug (5) completely. Drain coolant.

Note: In the case of equipment and vehicles with cab heating, open heater valve campletely.
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6.3 Coolant circuit 1012, 1013 (External cooling system)

Bid 10120072

1 - Return line from engine to radiater.

2~ Coolant supply from radiator via thermostat housing to coolant pump.
3 - Bleeder line from cylinder head to expansion tank.

4 - Compensating line from expansion tank to pump suction side.
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6.4 Coolant

Liquid-cooled engines are to be filled with 3 treated coolant as otherwise serious engine damage
can occur as a result of freezing, cavitation and corrosion.

The water used must meet the following requirements:

Water quality min, max.
ph value at 20 *C . 6.5 8.5
Chloride ion content [rngfdms} - 100
Sulfate ion content  (mgidm ] - 100
Total hardness (*dGH) 3 12

The coolant is prepared by adding a cooling system conditioner to the cooling water. A cooling
system conditioner which is free from nitrite, amine and phosphate is available in 5-liter containers
from DEUTZ Service through the spare parts service. The suitability of other cooling system condi-
tioners should be expressly confirmed by DEUTZ Service.

The concentration of the cocling system conditioner must not fall below or exceed the following
values:

Cooling system conditioner Protection against freezing down to °C

max. 45 % -35°C
40 % -28°C
min. 35 % -22°C

The concentration of the coolant is checked with commercially available testers.

Cooling system conditioners must be disposed of in accordance with anti-
pollution regulations.
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