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3 Technical maintenance

3.1 Technical maintenance of diesel engine

3.1.1 General instructions

Technical maintenance is carried out to keep the engine in working order during its
operation.

Non-compliance with the approved maintenance periodicity and low quality of
maintenance of diesel engine significantly reduce its life cycle, result in increase of the
number of engine failures, decrease of its power and ecological indicators, increase of
operation costs.

Running diesel engine without regular technical maintenance is forbidden.

Deviation from the approved periodicity of technical maintenance is permitted within
the range of £10%.

Marks concerning carrying out regular technical maintenance (excluding STM) shall be
included into a tractor/agricultural machine service book.

During technical maintenance when preparing for long-term storage and during
technical maintenance TM-3, a technical diagnostics of the engine is carried out, where
necessity of engine repair is defined as well as the kind of repair — current or capital.

All troubles, identified during carrying out technical maintenance, shall be eliminated.
Maintenance operations, associated with disassembly of its assembly units, shall be
conducted in indoor area to keep dust and dirt away form getting into body cavities of engine
assembly units.
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3.1.1.1 Kinds and periodicity of technical maintenance
Kinds and periodicity of technical maintenance are given in table 10.

Table 10

Type of technical maintenance

Diesel operation

Yearly Seasonal

Periodicity or hours

1 Technical maintenance when preparing for
running-in

2 Technical maintenance on finishing running-

In

3 Shift-time technical maintenance (STM)

4 First technical maintenance (TM-1)
5 Second technical maintenance (TM-2)

6 Third technical maintenance (TM-3)

7 Seasonal technical maintenance when passing
to autumn-winter (TM-AW) or spring-summer

(TM-SS) operation periods

8 Technical maintenance by short-time storage

(from 10 days to 1 month)
9 Technical maintenance when preparing for
long-term storage

Before operating a new engine or an
engine after capital repair.

It is carried out in accordance with
instructions of clause 2.2.2 —2.2.5
Before operating a new engine or an
engine after capital repair.

It is carried out in accordance with
instructions of clause 2.3.4

8-10
125
500

1000

Conducted
simultaneously with
- regular technical

maintenance (TM-
1, TM-2, TM-3)

It is carried out in accordance with

clause 3.1.5.1 and unit 5

It is carried out in accordance with

clause 3.1.5.2 and unit 5

It is conducted in accordance with

10 Technical maintenance by long-term storage instructions of clause 3.1.5.2 and unit

11 Technical maintenance before beginning of

operation season (TM-0)

5
- It is conducted in
accordance with
clause 3.1.1.1.1

Cycle of technical maintenance (exclusive of STM, TM-AW and TM-SS) when
operating a tractor, harvester, machine will be the following: TM-1 “2TM-1 “ TM-1 “ TM-2
“TM-1 “2TM-1 “TM-1 “ TM-3 “ TM-1 ” 2TM-1 “ TM-1 “ TM-2 “ TM-1 “2TM-1 “ TM-1

“2TM-3.
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3.1.1.1.1 Technical maintenance of engines before beginning of harvester operation
season (TM-O)
Remove engine from storage following clause 3.1.6.2
Mount removed units and parts, stocked during storage.
Check all connections of air purifier and inlet pipe for tightness.

3.1.1.2 Requirements for composition and proficiency of attending personnel

Table 11

Type of technical
maintenance
STM Operator, driver of a tractor, equipped with diesel engine

TM-1; 2TM-1; | Mechanic of 3 — 4 skill-category, who passed general technical
TM-2; SS; AW | training under the program of mechanics teaching, possessing
knowledge on organization and general operation principle of
diesel engines /1-245S3A M and their modifications; operator
driver of a tractor, equipped with the engine
TM-3; 2TM-3 Motorman of 4-5 skill-category or set-up man and mechanic of
3-4 skill-category, who passed general technical training under
the program of mechanics teaching, possessing knowledge on
organization and general operation principle of diesel engines JI-
245S3A M and their modifications, or operator, driver of a
tractor, equipped with engine

Composition and proficiency of attending personnel

3.1.1.3 Requirements for diesel engine placed on technical maintenance

Diesel engine, subjected to technical maintenance, shall be exposed to technical
examination to identify places of fuel and oil leakage, which are difficult to find after
washing.

After technical examination, diesel engine in assembly with the machine, where it is
fitted, is exposed to cleaning and washing.

Quality of washing influences greatly on operational safety and lifetime of engine units.
Non-complete cleaning of parts can shorten engine service life by 20-30% and more.

To carry out certain adjustment works, conducted by technical maintenance, it is
necessary to warm up diesel engine to required temperature mode in accordance with the
instructions of the this manual.

Technical maintenance shall be conducted after examination and tightening of loosened
attachments, detected during examination.

After technical maintenance is finished, diesel engine assembled with the machine is sent
to storage area or to get filled with fuel for continuation of the conducted works.
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List of main and duplicate POLs is presented in table A.1 (Annex A).

3.1.2 Safety measures

To ensure safe work and to forestall casualties during technical maintenance of diesel
engine observe the following rules:

- washing operations can be carried out by a person only after he has got theoretical and
practical instructions;

- work with washing equipment unearthed and electric motor of a pump with neutral
wire unearthed is not permitted;

- washing outside equipped washing places, which ensure ecological safety, is not
permitted;

- do not start the engine in a closed room with poor ventilation;

- technical maintenance and elimination of faults shall be conducted with the engine
stopped;

- to prevent burns on face and hands, radiator filler cap on a hot engine shall be opened
using a glove or cloth;

- fixtures used at work shall be in operating conditions;

- tools shall be in good order and correct in size;

- for inspection use portable lights with voltage not higher than 12V;

- fuel is drained outside fuel system (by bleeding) to a container only;

- oil and preservative mixtures shall be drained to containers only;

- prevent POLs from spilling at working place;

- when conducting technical maintenance ensure that working place is fitted with fire-
extinguishing means;

3.1.3 Technical maintenance procedure
3.1.3.1 Scope of work when conducting approved kinds of technical maintenance

Table 12

Kind of technical maintenance
STM| TM-1|2TM-1] TM-2 | TM-3|2TM-3] SS |AW

Name of work

1 Check oil level in engine

+ + + + + +
crankcase

2 Check coolant level in + + + + + +
cooling system

3 Drain sediment outside + + + + +

coarse fuel filter
4 Replace oil filter + + + +
5 Replace oil in engine crank
case



6 Drain sediment outside fine
fuel filter

7 Carry out maintenance of air
cleaner

8 Check all connections of air
cleaner and inlet pipeline for
tightness

245S3A M - 0000100 PO
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Table 12 continued

Kind of technical maintenance
STM| TM-1 2TM-1| TM-2 | TM-3 |2TM-3] SS |AW

Name of work

9 Check clearance between

+ + +

valves and rocker arms

10 Check cylinder head bolts

: + +

for tightness

11 Wash coarse fuel filter + +

12 Replace fine fuel filter + +

13 Check fuel pump on a test N
stand

14 Check injectors for
injection pressure and quality of +
fuel atomization

15 Check fixed advance angle +
of fuel injection

16 Check condition of engine
starter (brushes, collector, N
springs, terminals and other
parts)

17 Wash cooling system +

18 Replace winter-type oil in
engine crankcase with summer- +
type oil

19 Set screw of voltage
seasonal adjustment of
alternator into position “JI”
(“S”) (summer)

20 Replace summer oil with

: o : +
winter oil in engine crankcase

21 Set screw of voltage
seasonal adjustment of +

alternator into position “3”
(“W”) (winter)
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3.2 Technical maintenance of engine and its parts
3.2.1 Maintenance of cooling system

3.2.1.1 Check of cooling fluid level in cooling system

Carry out a shift-time check of cooling fluid level before engine start.
Remove radiator cap and check the cooling fluid level which shall reach the upper end of
the filler neck. Do not let the level drop beyond 40 mm from the upper end of the filler neck.

3.2.1.2 Maintenance and washing of cooling system

Fill the cooling system with low-freezing-point cooling fluid.

Watch the cooling fluid temperature, the normal temperature shall be 85-95°C. If the
temperature goes higher than the normal, check the level of the cooling fluid in the radiator,
radiator integrity and fan belt tension.

Wash dirt out the cooling system if necessary but not less than every 2000 hours of
engine work. Use solution of 50-60 g of calcined soda per 1 | of water for washing.

Wash the system in the following order:

pour 2 | of kerosene to the radiator and fill the system with the prepared solution;

start the engine and let it work for 8-10 h or 350-400 km of kilometrage, after that drain
the solution and wash the cooling system with clean water.

3.2.2 Maintenance of lubrication system

To ensure engine normal operation follow the instructions for maintenance of the
lubrication system:

- fill the oil sump only with the oil, recommended for use in the present Manual (Annex A,
“Chimmotology list”);

- timely replace oil and oil filter in conformity with periods, provided in clause 3.1.3;

- constantly watch the values of oil pressure on pressure indicator, located on the
dashboard (when the engine works with rated speed and 85...959C of coolant temperature,
oil pressure shall be at 0.25...0,35 MPa, with the hot engine 0,8 MPa of pressure value is
admitted);

- pressure value is adjusted in accordance with figure 11 in the following way:

- unscrew plug 3, remove gasket 4;
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- using screwdriver 6 turn the adjusting plug 5 in the channel of oil filter casing 2 by one
revolution to the side of increasing or decreasing of pressure (depending on the real
pressure)
- mount gasket 4 and screw the gasket 3;
- repeat the abovementioned adjustment actions if necessary.
Making adjustments with the working engine is FORBIDDEN.

A xr/

Decrease
nressiire

1 —oil filter; 2 — oil filter body; 3 — valve plug; 4 — plug gasket;
5 —adjusting plug; 6 — screwdriver; 7 — liquid-oil heat exchanger;

Figure 11 — Oil pressure adjustment.
3.2.3 Check of oil level in the engine crankcase

Carry out a shift-time check before starting the engine using oil dipstick, located on the
engine cylinder block. The level of oil shall be between lower and upper marks of the
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dipstick in accordance with figure 12. The check is made not earlier than 3-5 min. after the
engine stop, when oil fully drains to the crankcase.
It is forbidden to run the engine with oil level in the crankcase below the lower and above
the upper marks of the dipstick.

3.2.4 Replacement of oil in the engine crankcase
Oil in the engine crankcase is replaced in every 250 hours of work and in the case of using
duplicate types of oil and fuel with high sulfur concentration every 125 hours of work. Drain
used oil only from the hot engine. To drain the oil unscrew oil sump plug. After the oil has
leaked out of the crankcase, screw the plug back. Fill oil in the engine through oil filler pipe
until it reaches upper mark on the dipstick. Fill in only the oil, recommended by this manual,
according to the operation period.

3.2.5 Replacement of oil filter

Replace oil filter according to figure 13 simultaneously with replacement of oil in engine
crankcase in the following order:

- unscrew filter ®M 009-1012005 from the fitting, using a special wrench or any other
materials at hand;

- screw a new filter ®M 009-1012005 or M5101 on the fitting.

When mounting the filter, lubricate gasket 4 with motor oil. As soon as the gasket
touches the mounting surface of filter gasket 1, turn the filter by 3/4 revolutions. Mount the
filter in the body only by force of hands.

In future order the following oil filters:
a) ®M 009-1012005;
b) M5101
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It is possible to install element filters of solid type: modification X149 by company
“AC Lelko” (France); modification L37198 by company “Purolator” (Italy).
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Figure 13 — oil filter with LOHE

3.2.6 Drain of sediment form coarse fuel filter

Drain sediment in every 125 hours of engine operation.
Unscrew sediment drain plug, located in the lower part of the filter bowl in accordance
with figure 14, and drain sediment until clean fuel remains. Screw the plug.
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Figure 14— Drain of sediment from coarse fuel filter.

3.2.7 Washing of coarse fuel filter

Wash the filter in every 1000 hours of engine operation in the following order:

turn off the fuel tank valve;

unscrew nuts of bowl attachment bolts;

remove the bowl 3 in accordance with figure 15;

using a wrench unscrew a deflector with net 2;

remove a diffuser;

wash the deflector with the net, the diffuser and the filter bowl with diesel fuel and
mount them back.

3 2 1

1 —filter body; 2 — deflector with net; 3 — bowl

Figure 15 — Washing of coarse fuel filter
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After the filter is assembled, fill the system with fuel.

3.2.8 Drain of sediment from fine fuel filter
Drain sediment in every 250 hours of engine operation.

Unscrew plug 4 in the lower part of fine fuel filter by 2...3 revolutions in accordance with
figure 16 and drain sediment until clean fuel remains. Screw the plug.

3.2.9 Replacement of fine fuel filter
Life time of fine fuel filter depends on cleanliness of the fuel used.

Replace filter #T020-1117010 when conducting TM-3 according to figure 16, for this
purpose:

- drain fuel from the filter, having unscrewed plug 4 in the lower part of the body;

Do not let the fuel spill, drain the fuel only to a container.

- unscrew filter 1 from fitting 8 in body 2 and replace it with a new filter ®T020-1117010
or T6101, supplied in assembly with gasket 7, which shall be previously lubricated with
motor oil;

- as the gasket 7 touches mounting surface A on the body 2, turn the filter by %
revolutions more. Herewith, turn the filter only by force of hands;

- turn on the fuel tank valve and fill the system with fuel.

6 5

Fuel inlet L Fuel outlet

1 —filter ®T020-1117010; 2 — body; 3 —
bracket; 4 - plug (for drain of sediment);
5-outlet union; 6 — plug (for air outlet); 7 —
gasket; 8 — fitting.
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Figure 16 — Replacement of fine fuel filter.
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In future order the following oil filters:
a) ®T020-1117010 ;
b) T6101 at the address:

3.2.10 Filling the fuel system
To de-aerate the system, unscrew plug 2 (Figure 17), located on bolt of outlet union
attachment, by 2...3 revolutions. Bleed the system with manual purge pump 1, screwing in
the plug when the fuel without air bubbles appears.
Unscrew the plug 4 on the body of fuel pump. Bleed the system with the boost pump
until fuel without air bubbles appears, herewith screwing in the plug 4.
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1- purge pump 2 - plug (for air outlet); 3-fine fuel filter;
4 - plug;

Figure 17 — De-aerating fuel supply system.

3.2.11 Maintenance of air cleaner
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Carry out maintenance of air cleaner with paper filtering elements of special high-porous
cardboard in every 500 hours of engine work or, if necessary, by indications of impurity
annunciator. Maintenance of air cleaner consists in bleeding the main filtering element that
captures dust entering the air cleaner. Contamination of the control filtering element points
to failure of the main filtering element (tear of paper curtain, bedplates coming unstuck). In
this case it is necessary to bleed the control filtering element and to replace the main one.

Carry out maintenance of the air cleaner in accordance with figure 18 in the following
order:

- remove the monocyclone, clean the net, swirler and monocyclone discharging slits from
dust and dirt;

- remove bottom 6;

- remove the main filtering element 1.

It is not recommended to remove the control filtering element 2 from the body.

Bleed the main filtering element with compressed air, first outside and then inside, until
dust is fully removed. To prevent tearing of the paper curtain, air pressure should be not
higher than 0,2-0,3 MPa.

1 — main filtering element; 2 — control filtering element;
3 — gasket; 4 — wing nut; 5 — ring; 6 — bottom; 7 — body, 8 - monocyclone

Figure 18 — Air cleaner

Air jet must be directed at an angle to the filtering element surface. During maintenance
it is required to protect the filtering element from mechanical damages and oiling.
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It is forbidden to bleed the filtering element with exhaust gases or to wash with diesel
fuel.
Clear out the delivery pipe, inner surfaces of the air cleaner body and bottom.
Before assembling the air cleaner check the state of seal rings. When assembling make
sure that all filtering elements are correctly mounted in the body and firmly tighten the wing
nut manually.

3.2.12 Check of air cleaner and inlet channel for connections tightness
Check air cleaner and inlet channel for connections tightness when conducting TM-2.
Use a devise KN-4870 TOCHUTMWU for tightness check.
If the devise is not available, check tightness of connections visually.

3.2.13 Washing of the engine breather
Maintenance of breather of the engine [1-245S3A M and its modifications is not
required.

3.2.14 Check of cylinder head bolt tightening

Check cylinder head bolts for tightening after running-in and in every 1000 hours of
operation on hot engine in the following order:

- remove a cap and a cover of the cylinder head;

- remove a rocker arm shaft with rockers and brackets;

- using a torque wrench check all cylinder head bolts for tightness in the order, given in
figure 19, and if necessary tighten them.

Bolt torque is 20010 N'm

After checking of cylinder head bolt tightening mount the rocker arm shaft back and
adjust the clearance between valves and rockers.

~ oM @m o6 1 O3
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Figure 19 — Sequence diagram of cylinder head bolt tightening
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3.2.15 Check of clearance between valves and rockers
Check clearance between valves and rockers and adjust, if necessary, in every 500 hours
of work and also after removing cylinder head, tightening of cylinder head bolts and when
there is knocking of valves.
When checked on cold engine (oil and water temperature not higher than 602C),
clearance between the rocker poll and valve-stem end shall be the following:

H +0.05 .
inlet valves — 0,25 %> mm;

outlet valves - 0,45 7% mm.
When making adjustments, set the following clearance between valve-stem end and the
rocker poll:

inlet valves - 0,25 mm;

-0.05

outlet valves - 0,45 , . mm;

Make adjustments in the following order:

- remove the cap of cylinder head cover and check the attachment of rocker arm shaft
bracket;

- turn the crankshaft up to the moment of valve overlapping in the first cylinder (the first
cylinder inlet valve starts to open and the outlet valve finishes to close) and adjust
clearances in the forth, sixth, seventh and eights valves (counting from the fan), then turn
the crankshaft by one revolution, having set the overlapping in the forth cylinder, and adjust
clearances in the first, second, third and fifth valves.

To adjust the clearance loose the screw locknut on the rocker of the valve being adjusted
in accordance with figure 20 and turning the screw set a required clearance against the
probe between the rocker poll and valve-stem end. Having set the clearance tighten the
locknut. After finishing the adjustment of valve clearance, put back the cap of the cylinder
head cover.

1 —adjusting screw; 2 — probe; 3 — locknut.
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Figure 20- Valve clearance adjustment.
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3.2.16 Maintenance of high-pressure fuel pump

During the operation of high-pressure fuel pump and upon wearing of the main parts, the
adjustment parameters of the high-pressure fuel pump get violated.

Lubrication of high-pressure fuel pump is centralized from the engine lubrication system
through a special oil pipeline.

If the high-pressure fuel pump is left without lubrication, it will break down!

Necessary level of oil in the pump crankcase is set automatically.

To reduce wears of precision parts operation of high pressure fuel pump without filtering
element or with clogged fine fuel filter is not permitted. Neither operation with fuel having
enhanced water concentration is permitted.

If necessary and when conducting engine technical maintenance 2TM-3 it is required to
remove the high-pressure fuel pump from the engine and check the fuel pump on the stand
for compliance with the adjustment parameters, presented in annex D, and also fixed fuel
injection advance angle. If necessary, make appropriate adjustments.

Fuel pump shall be checked and if necessary adjusted by a qualified specialist in a
workshop on a special adjustment stand equipped with instruments according to GOST
10578-96, in conformity with requirements of the fuel pump manufacturing works.

Fuel pump adjustment parameters for stand check are presented in Annex D.

3.2.16.1 High-pressure fuel pump sealing

After adjustment fuel pumps shall be sealed in a manner, which excludes the possibility
of making adjustments without seal removing.

3.2.17 Check and adjustments of the fixed fuel injection advance angle
When it is difficult to start the engine or the exhaust is smoky and also when replacing,
mounting the fuel pump after check on a stand through 2TM-3 or when repairing the
engine, check the fixed fuel injection advance angle.
Parameters for the fixed fuel injection advance angle are presented in table 13.
Table 13

Diesel

J1-245S34 M J-2452S34M | 1-2455S34M | [1-245.43S34 M

High-pressure

Fixed fuel injection advance angle,

fuel pump
degrees of crankshaft turn
PPAM10UII-3794 6°
PPAMI10UII-3793 6°
PPAMI10UII-3795 6°

PPAM10UII-3796 6
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The fixed fuel injection angle is checked in the following sequence:

a) for high-pressure fuel pump without camshaft position detent:

-set a governor control lever to the position of max. fuel supply;

-detach a high-pressure pipe from the fitting of pump first section and connect an
ignition tester instead (a captive nut with short pipe, to which a glass pipe with inner diameter
1-2mm is connected through a rubber pipe, fig.21);

1 — glass pipe; 2 — rubber adapting pipe; 3 — segment of high-pressure pipe;
4 — washer; 5 — nut

Figure 21 — Ignition tester

-turn the engine crankshaft clockwise with a wrench until fuel without air bubbles
appears outside the ignition tester glass pipe;

-release some air from the glass pipe by shaking it;

-turn the crankshaft back (contraclockwise) by 30°-40°;

-turning the crankshaft clockwise slowly, watch fuel level in the pipe, as the fuel
starts going up stop turning the crankshaft;

- screw the detent out of threaded hole of rear plate and insert it with its back side in
the same hole until it stops against the flywheel (Figure 22), herewith the detent shall
coincide with the hole in the flywheel (this means that the first cylinder piston is set in a
position, corresponding to the fixed fuel injection angle given in table 13);
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Figure 22 — Mounting a detent in the hole of rear plate and flywheel.

If the detent does not coincide with the hole in the flywheel, make adjustments, for
this do the following:

- mate the detent with the hole in the flywheel, turning the crankshaft to this or that
side;

- remove a hatch cover (Figure 23);

A - A Hatch cover, pos.1, not displayed

//l /
p— :\\;
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15//6
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1 — hatch cover; 2 — nut; 3 — pin; 4 — special nut; 5 — drive half-coupling;
6 — fuel pump drive gear

Figure 23 — Fuel pump drive

- release nuts of fuel pump drive gear attachment by 1...1,5 revolutions;

- remove some fuel from the ignition tester glass pipe if any;

- using a wrench turn the roller of fuel pump by the special nut forward and backward
within the slots positioned on the end surface of the fuel pump drive gear until the ignition
tester glass pipe gets filled up with fuel.

- set the fuel pump roller to the farthest (contraclockwise) position within the slots;

- remove some fuel from the glass pipe;

- slowly turn the fuel pump roller clockwise until the fuel goes up in the glass pipe;

- as the fuel starts going up in the glass pipe, stop turning the roller and tighten the gear
attachment nuts;

- carry out a repeated check of fuel supply starting moment;

- disconnect the ignition tester and mount back the high-pressure pipe and hatch cover;

- screw the detent in the hole of rear plate.

6) for high-pressure fuel pump with camshaft position detent (pos.27, Figure 5):
- screw the detent out of threaded hole of rear plate and insert it with its back side in
the same hole until it stops against the flywheel (Figure 22);

- slowly turn the engine crankshaft clockwise until the detent coincides with the hole in
the flywheel;

- remove the hatch cover 1 (Figure 23);

- release nuts 2 of the fuel pump drive gear attachment by 1...1,5 revolutions;
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- unscrew cap 4 (Figure 23a) of the position detent of the high-pressure fuel pump
camshaft 27 (Figure 5);

a) detent position by engine b) detent position when setting the
operation fuel injection advance angle
I
\ !71_/72“ /pesse
.@__ —1f] — _
L .
] —

1 — camshaft segment disk; 2 — detent bar; 3 — detent body; 4 —cap; 5 —spring.
Figure 23a — Detent of position of high-pressure fuel pump camshaft

- remove spring 5 and sink in the detent bat until it touches the camshaft segment disk;

- turn the high-pressure fuel pump camshaft to one and other side using special nut 4
(Figure 23) within the slots of the fuel pump drive gear 6 until the detent bar 2 coincides
with a hollow in the segment disk 1;

If the detent bar 2 has not coincided with the hollow in the segment disk 1:

- remove the detent bar 2 from the detent body 3;

- remove the detent from the hole in the flywheel and turn the crankshaft by one
revolution (360°) until the detent coincides with the hole in the flywheel,

- turn the high-pressure fuel pump camshaft to one and other side using a special nut 4
(Figure 23) within the slots of the fuel pump drive gear 6 until the detent bar 2 coincides with
a hollow in the segment disk 1;

- fix the camshaft position, screwing cap 4 with spring 5 on detent body 3 (Figure 23a,
position b));

(such fixation of crankshaft and camshaft positions means that the first cylinder piston
Is set to a position corresponding to the fixed fuel injection advance angle, given in table 13,
and section 1 of the fuel pump is set to the position of start fuel geometric delivery);

- tighten nuts 2 of fuel pump drive gear attachment;

- unscrew cap 4 and set spring 5 and detent bar 2 to the position a), shown in picture
238;
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- mount the hatch cover back and screw the detent to the rear plate hole;

3.2.18 Check of injectors for pressure at the beginning of injection and quality of fuel
atomization

Check injectors in every 2000 hours of engine operation.

Take the injectors off the engine and inspect them on a stand.

The injector is considered in good order if it atomizes fuel in the form of fog from all five
atomizer holes, without separately outcoming drops, solid streams and concentrations.
Beginning and end of injection shall be clear, appearing of drops on atomizer tip is not
permitted.

Check atomization quality at frequency of 60-80 injections per minute.

If necessary adjust the injectors changing the total thickness of adjusting washers 2
(Figure 24): increase of total thickness of adjusting washers (increase of spring compression)
enhances the pressure, their decrease reduces the pressure. Change of the washer thickness
by 0,1 mm results in change of pressure of injector needle rise start by 1,3...1,5 MPa.

Value of injection start pressure for injectors is 28,0 > MPa;

Mount injectors on the engine. Tighten bolts of injectors attachment evenly in 2-3 in 2-3
steps. Final tightening torque is 20...25 N-m.

1 —injector body; 2 — adjusting washer; 3 — spring; 4 — injector plunger; 5 — spacer;
6 — atomizer nut; 7 — atomizer; 8 — seal ring.
Figure 24 - Injector
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3.2.19 Alternator maintenance

During engine operation special maintenance of alternator is not required. Seasonal
adjustment of alternator voltage in accordance with figure 26 is made by a screw of voltage
seasonal adjustment “winter-summer”, positioned at the alternator rear wall.

Engines can be completed with alternators with automatic seasonal voltage adjustment.
Herewith there is no screw 1.

During operation watch the security of alternator and wires attachment as well as
cleanness of the outside surface and terminals.

Check alternator working order with voltmeter or control lamp and ampere-meter,
installed on instruments dashboard of a tractor (machine).

If the alternator is functioning properly a control lamp lights up when switching the
ground switch before engine start.

After the engine has been started and is operating with mean speed, the control lamp
goes out (for engines started on electric starter) or dims (for engines started on pony motor),
the voltmeter point shall be in green zone and the ampere-meter shall indicate some charge
current, the value of which drops as the battery charge recovers.

3.2.20 Check of belts tension
Poly-V belt of [1-245S3A engines is equipped with automatic tensioner and doesn't
require tension adjustment.
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3.2.21 Check of starter state

Every 1000 hours of engine operation do the following:

- check fastening bolts for tightening, tighten them if necessary;

- scrape wire lugs coming to starter terminals and accumulator battery and tighten their attachments.

- Carry out preventative inspection and maintenance every 2000 hours of engine operation

Remove the cap on commutator side and check the state of brush-commutator group. The working surface shall be
smooth and without significant burning. If the commutator is contaminated or has significant burning traces, clean it with a
napkin, soaked in gasoline. When it is not possible to eliminate dirt or burning by cleaning, peel it with fine emery cloth. If there
some significant burnings on the commutator which are impossible to clear, turn down the commutator.

Brushes shall freely move in brushholders and bear against the commutator. When the brushes are worn out up to the
height of 13 mm and when there are significant spalls, replace them with new ones.

Bleed the brush-commutator group and cover on commutator side with compressed air.

Check the state of contact structure of the starter relay. In case of significant burning, peel contact bolts and contact plate
with fine emery cloth or rusp-file, removing asperity caused by burning and herewith not infringing flatness of copper bolt
contact surfaces. If the plate and bolts are significantly worn out, turn the contact plate over and turn the contact bolts through
180°.

Check the drive for ease of moving on rotor shaft. At the moment when the relay is being engaged and disengaged, the
drive group shall smoothly move on rotor shaft splines.

Inner surfaces of the drive guide bushing (splined and flush), adjacent shaft parts shall be cleared from thickened grease
with chips getting from the crankcase which hinder drive axial movement on the shaft splines when the gear engages flywheel
gear rim. The cleared surfaces shall be covered with thin layer of grease IIUATUM-221 (LIUATHM-203, IUATHM-201).

Check the state of drive gear and thrust washers visually. The spacing between gear face and thrust washers at engaged
condition shall be 2...4 mm.

3.2.22 Maintenance of turbocharger
During operation it is not required to carry out a special maintenance of turbocharger, its disassembly and repair are not
permitted. Partial or complete disassembly as well as repair are only possible in a specialized enterprise and after the
turbocharger has been removed from the engine.
Reliable and durable operation of turbocharger depends on compliance with rules and maintenance periodicity of
lubrication system and system of air purification, type of oil recommended by manufacturing works, oil pressure control in the
lubrication system, replacement and cleaning of oil and air filters.
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Damaged pipelines of oil delivery and drain and also turbocharger attachment pipelines shall be immediately replaced.
When replacing a turbocharger, pour clean engine oil to the oil delivery hole up to the flange level and do not use joint sealants
when mounting gaskets under flanges.

3.2.23 Maintenance of compressor

During operation, maintenance of compressor is not required.
In case of fault inception the compressor shall be sent to a repair shop where qualified specialists will spot the cause of trouble and eliminate it.

3.2.24 Maintenance of components in the gas exchange system with exhaust gas recirculation (EGR) device
In order to ensure the stability of power and economy indicators of the D-245S3AM engines throughout the period of their operation,
maintenance servicing of the aftercooler must be performed every 250 hours of operation (2TO-1) and of the EGR cooler every 500 hours of
operation (TO-2).
Maintenance consists of cleaning up asphalt tar deposits by the way of immersion* and soaking in a dissolving-emulsifying agent, followed
by rinsing using a synthetic detergent.

Cleansing agents and methods for cleaning of components from asphalt tar deposits
Cleansing agent Allowable Temperature of Length of
concentration g/L, % | the solution, °C | operation, min

Dissolving-emulsifying:
Labomid-203 TV 38-10738 20-30 80-90 30-40
Rinsing solutions:

Labomid-102 TY 38-10738
or Temp 1001 TY 38-40843 5+0.1 80+5 10-15

Use of glycol ethers e.g. Dowanol PnB or Dowanol PnP (manufactured by Dow Europe GmbH) is allowed for aftercooler and EGR cooler cleaning,
by the way of immersion* and soaking in the solution.

After 30 minutes, drain off the ether from inner chambers and immerse the components in synthetic detergent for windows or dish detergent for 30 to
90 minutes.

Allow detergent to drain.

* - in order to conserve consumables, it is possible to pour the solutions into the inner chambers



245S3A M - 0000100 PO



245S3A M - 0000100 PO



Annex A (referential)

Chimmotology list
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Table A.1
Assembly unit name, | Amount Mass
index of Designation and denomination of petroleum (volume) of | Periodicity
Ref. (stand-alone device, | assembly oil and Iubricant (POLs)grades POLs filled in of POLs Note
numb | mechanism, friction units in an item by replacement
er unit) item, pcs replacement (adding),
(adding), kg h
Basic Duplicating Reserve EU/Canada/USA (dmd)

1 Fuel tank 1 Diesel fuel, the specifications | Not available Not Diesel fuel, the According tc
of which comply with available specifications of Directive
requirements of STB 1658- which comply 2004/26/EU
2006 with sulfur content not with Rules of UN
more than 50 mg/kg (0,005%) requirements of Economic
of a grade (for moderate EN 590:2004 Commission
climate) or of a class (for with sulfur Europe No 9
arctic and cold climate) in content not more (stage HIA/T
accordance with ambient than 50 mg/kg is allowed to
temperature at a place of (0,005%) fuel with sul’
engine operation. content not r

than 0,3g/kg
(0,03%)
Notice:

For moderate climatic zones it is recommended to use the following fuel grades
with the given ambient temperature (C°):

For arctic and cold climate it is recommended to use the following fuel classes with the
given ambient temperature (C°):

Temperature (C°) up to

Temperature (C°) up to (not +
5 0 -5 -10 -15 -20
lower) (not lower)
Fuel grade A B C D E F Fuel class 0

Seasonal use of diesel fuel grades in the Republic of Belarus depending on the ambient temperature
Summer period
Grade C
Up to -5° C (not lower)
From April 1 till October 30
(7 months)

Grade B
Up to 0° C (not lower)
From May 1 till September 30 (5 months) —
agreed upon with a consumer

-20

-26

Winter period
Grade F
Up to -20° C (not lower)

(5 months)

From November 1 till March 31
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EIf Synthese SAE 5W-40,
Esso Ultron SAE 5W-40,
Shell Helix Ultra

SAE 5W-40,

Mobil 1 Rally Formula
SAE 5W-40

. Designation and denomination of petroleum Mass Periodici
Assembly unit name, | Amount oil and lubricant (POLs)grades (volume) of |ty of
Ref. index of POLs filled in| POLs
numb | (stand-alone device, | assembly anitemby | replacem Note
er mechanism, friction units in replqcement ent
unit) item, pcs Basic Duplicating Reserve EU/Canada/USA (ad?éngg), kg (addr:ng),
m
2 Oil sump* 1 In summer (stationary ambient temperature higher than +5°C) 10,7 (12)** | 250
Motor oil Not available | Not available |Motol oils _
«Lukoil Liqui Moly Super Leichtlauf
Avangard SAE 10W-40, i ;
S Tow-40 SAE S0 A0 2 oumed i ranester
Shell Helix Pius
EﬁEcé?nWéégbn % Use of motor oil deper
SAE 10\/[3/_40 on operation conditions:
: . a) summer (plus 5°C
D 200 P higher) — SAE  30;
Esso Ultra Oil X 10W-40 (30); SAE 15\
SAE 10W-40 (30); SAE 20W-40 (30)
Mobil Super Formula 6) winter (minus 10°C
SAE 10W-40 h:)gher)O —30 SAE 20;
- - - 10w-4
In winter (stationary ambient temperature below +5° C) B) Winteg (r)ninus 20°C
Motor oil Not available | Not available | Motor oils _ higher) — SAE 10W-20
«Lukoil Liqui Moly Diesel Synthoil 40); SAE 5W-30 (40)
Avangard SAE SW-40, r) winter (below minus :
Ultra» Ethyl Hitec 59009, °C) — SAE 5W-30 (40);
SAE 5W-40 Castrol TXT Softec Plus, SAE 0W-30 (40) ’

* All oil grades presented in the chimmotology list shall comply with classes CH-4, CI-4 under classification API and with E4-99, 5-02 under classification

ACEA

**_ o0il mass (volume) is defined by topping to the upper mark on oil dipstick when refilled.

Table A.1 finished
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Assembly unit Am Mass Perio
R name, index ount of Designation and denomination of petroleum (volume) of dicity of
ef (stand-alone | assembly oil and lubricant (POLs)grades POLs filledin |  POLs
n rﬁb device, mechanism, units in an item by replaceme
; friction unit) item, pcs replacement nt
o : — (adding), kg | (adding),
Basic Duplicating Reserve | EU/Canada/USA (dm?) h
3 Water pump 1 Shell On Put in
(bearing Grease Litol-24-MLi4/12- : ce- manufactur
cavity) 3 Not available Retinax ESPHeII © 8’5(;45 through | required to
GOST 21150-87 Retinax HD during oper
4 fuel plzljlriq]rpl—pressure 1 Motor oil, the same as in engine crankcase © 252)25 new 0?3; 'r';f;
5 Cooling 1 LOW-fI‘EEZ_II’I?( coolant Coolant Not MIL-F- On Checl
system volume E‘JQ?S' Dzerzggg(sj y TS-40, OZH-40 | available | 5559 81 |cein by a consu
(without a radiator o osolm[grzuej?zhinslzy TS-65» | (Uptominus (BS 150) (7,9) two necessary ¢
and connection 40°C) (Canada/USA) years Incoming 1
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pipelines)

(up to minus 65°C) produced
by LLC “Tosol-Sintez», town
o%, Dzerzhynsk , Russian
Federation
TU 2422-050-36732629-2003

Low-freezing coolant
OZH-40 )

(up to minus 40° C),
produced

by JSC “Lesokhimik”™,

Borisov, Republic of Belarus

GOST 28084-89

Low-freezing coolant
“Sibur-Premium”

OZH-40 (up to minus
40°0),

OZH-65 (up to minus
65°C

U 2422-054-52470175-

2006

produced by JSC “Sibur-
Neftehim”, Dzerzhynsk,
Russian Federation

Low-freezing coolant

~ “Tasol-AMP 40 (up to

minus 40°C

TU BY 101083712.009-
2005

produced by RUE
“Gomelkhimtorg”, Gomel,
Republic of Belarus

OZH-65

(up to minus
65°C)
GOST 28084-

89

FL-3 Sort S-735
(England)






