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Tractor mamufacturer: MMK "BRATSTVO" RO Ti i fn
72280 Pucarevo, Borisa Eidri%a 1’
Yugoslavia
Submited for test by: The manufacturer -
Selected by: Representatives of IMP
Place of running-in: Labofatory of the manufacturer
Duration of running-in: coa 6o hours

SPECIFICATION OF TRACTOR

TRACTOR
Make: MMK "BRATSTVO" RO TT 1 PM
Hodel!: BNT - 1lo5
Type: Crawler, with frame and elastic:
type of suspension
Serial N%: oolb
ENGIRE
Make: FAMOS - Sarajevo, Yugoslavia
Mocdel: F 406 A
Type: Four stroke, water cooled diesel, direct
injection with combustion ghamber in the
piston head
Serial N% 86798
Cylinders: 6, vertieal, in-line, bore 112 mm, stroke

140 mm, displacement 8276 on’ compression
ratio 17,5 : 1, overhead valves, replaceable
wet cylinder liners




m © INSTITUT ZA MEHANIZACUU POLIOPRIVREDE

Fuel system:

Governor:

Air cleaner:

Iubrication
gystem:

RBR piston type fegcf pump with hand primer,
driven by the injection pump shaft over sn
excenter;

double filter TFR model 4517.0619.0 with
replaceatle paper elements on the pressurs

side of feed pump;

fuel tank capacity 250 1j;

RBR piston (in-line) type injection pump,

model P16T13 - 9.1214 ITIOVRE;

serial §° R 78 316, manufacturer‘s production
setting 6951 mn” at Boo rev/min injection

pump speed (1600 rev/min engine apeed), injection
timing 20019 before-T.D.C.; '

needle type in;)gctdr nozzles model RRR (F&M)

H184 ol/50+D1 1 MK 92/2 o5; BOSCH KDAL 5054 + D11
1505226, injection pressure 185Xlo bar

BOSGB’. mechanical, centrifugal, all range,
model EP/RSV 250 850 BOB I Rlo5, incorporated
in fuel injection pump, governed range of engine
speed 650 to 1890 rev/min, rated engine speed
1700 rev/min

TPR, GHG lo-0036, dry, with replaceable
paper element;
TPR, PBH 00-0256, centrifugal pre-cleaner

Forced feed from gear pump with strainer in
sump;
two full flow filters with replaceable elements;
0il capacity 18 1, recommended oil quality
acc. !{JI-I.—E].D@G.‘ '
recommended o0il viscosities:

winter BAE 2o

summer . - SAE 30
oil and filter change interval 180 h
(first oil and filter change after 4o-50
working hours of the engine)
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Cooling system:

Starting
system:

Exhaust:

© Electrical
system:

TRANSHISSION
Cluteh:

Gearbox:

Hear axle and
fipnal drive:

Yater coeling with impeller pump; .

pressurized system set to 0,5 bar ovVerpressure;
cast aluminium fan with 8 blades, belt driven,

540 mm diameter; coolant caﬁacity 4o 1; tempe-

rature control by thermostat

Electrical, solenoid-enpgaged starter
motor - OSMN 1/R-24/4/11-1-TID, 24 V, 4 kW;
no aids for cold starting

Vertical, above bannet, on the left hand
side of the engine, mouth cca 2loo mm above

ground ;

silencer dimensions:
diameter - 160 mm
length 200 mm

24 Volt, negative earth;

ISKRA penerator DuD-24/300/1300 1/2-TID

or DGD-24/300/l300 1/2-TID, ©,3 kiW;

two 12 V lead-scid batteries, serial connected,
each with 1lo Ah capacity at 2o-hour rating

FANMOS Sarajevo;

dry, single plate friction clutch,
mod.4S.25.1, disc dia 380 mm, hydraulically
pedal operated

Own makej

mechenical with sliding gears, 7 forward

and 1 reverse gear;

a reduction gear with gear ratio 1,583 : 1

available as opticnal equipment; :

Note: For the part of drawbar test the tractor
was fitted with the reduction gear

Own make;
Bevel gear drive with crown wheel and pinionj

‘epieyclic (planetary) gearing;

final drive with ome pair of spur gearing
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Connecting shaft: 4 connecting shaft with one universal -
and one elastic joint between cluteh and
" gearbox
0il capacities: Gearbox and
g rear axle lo,0 1
final drive 2x3,51
0il changing
period: 960 hours for all gears
'Recommended For all gears
0il qualities: hypoid oil SAE 90 acc.to MIL-L-2105 B
Total'raéios and speeds
. Total ratio : Nominal travelling speed
Gear " angine: driving sprocket ' ‘at rated engine apeed
; without | . with . without with

reduction gear reduction gear reduction gear reduction gear
- : - lm/H- km/h

Forward speeds

1 53,89 85,31 4,22 2,67
2 48,20 76,30 4,72 2,98
3 42,33 67,0l 5437 3439
4 36,91 58,43 6,16 3,89
5 52105 50,74 7310 ,4149
=] 27,94 44,23 8,14 5s14
7 19,93 31,55 11,42 7,21

Reverse

1 63,25, © 100,12 3,60 2,27

"Ualeulated with tha driving sprocket piteh
circle diameter 7lo mm’

Power take—of £ ‘Fot fitted on the tested tractor

Power 1ift Own make in caoperation
e : with FPPT;
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Hydraulie-

system:

Implement
linkage:

Pull stachment

. Beirr drawbgr:

:(height_or driving sprocket .axle 475 mm) -.

Gear pump PPT Wlth 42 cmB/rev delivery, driven s

.from the front end of engine™s crankshaft, ]
control-valve for lifting and a:nking, pos;tion F

control and rloatlns control;
opening presaure of relief valve 115 bar,'

‘sustained pressure by the opened relief valve

115=120 barj;
double actlng external ram FPT with 63/56 mm
bore, 255 mm stroke;
hydraulic oil tdnk in common with oil tamk- for
steering and brake qontrolsl oil capacity ?5 1;
recommended oil: e '
hydraulic oil BAE So- ;
comercially available (acc.to MIE-L-2105)
oil changing interval Boo-looo hours; '
strainer in hydraulic¢ pump suction lipe, every
500 hours maintained by waching
optionally one or two p@ars of external
tappings for front mounted implemeérits !

Ovn: make;
Three point linkage category IV, with possible
connection of linkage to the tractor in three
and two points (lowsr links with common pivot
point); dispoeition of Iinkage acc.to IS0
1ift rods adjustable from 7ooc to So5 mmj
lifting range above ground
- with separate lower links'pivof points:
.short 1ift rods from 145 to loGe mm
long lift rods from 4o to 990 mm

- with. common lower links pivbdt poinmt:
short 1ift rodes from 120 to lodo mm
long lift reds from 1lo to 955 mm

(height of driving sprocket axle above
ground 475.mﬁ)

A drawbar attached to the holed bar-

height above ground: 405.455,505 535 mm, height %
adjuament by turning holed bar and drawbar,
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Hitch:

Steering:

Method of
operation:

horizontal distance from driving sprocket
axle: 641 mm behind;

lateral adjusment in seven steps:

in the tractor's median plane and %0,180
and 270 mm to either side;

drawbar's hole diameter 41 mm

Two hitches welded on the front side of the
tractor's frame on the mutual distance of
700 mmj

height mbove ground 395 mm

Own make in cooperation with
"M.PUFIN" - Beograd

Two one-stage epicyclic gearings snd
self-tightening band brakes on separate
Fruis, hydraulically operated, as part of
transmission, located in the driving axle
housing

From the control unit with the two levers
(handles), located in front of driver‘s seat,
the hydraulic oil is distributed to rams
(totally four rams);

when levers are in the neutral position two
rams braking band brakes of epicyclis gearings
are engaged and two other rams, braking service
brakes, disehgaged;

By actuating left-hand or right-hand lever

the oil pressure in the corresponding ram will
be grédualfy decreased and the band brake
loosen and respective tractor drive will be
eliminated. when the epicyclic gearing brake
is loosen the oil under pressure actuate the
ram on the corresponding halfshaft, brake
ceusing gradumlly increased braking of the
corrésponding track

The oil under pressure is supplied from
the power lift pump
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Brakes
Service brake:

Parking brake:

Steering brake:

Tracks:

Driving
| sprocket:

Suspension:

Idler wheels:

Top rollers:

Lubrication:

Ovn make;
hydrhulically operated;
two band brakes with drums on both halrshaftsﬁ
operﬁted by actuating both steering control
levers together

Own make;

mechanically operated;

service band brake, but actuated by a hand
lever

Descripted under Bteering

Open type, with seven Jjoints;

each track with 45 plates;

plate’s width 390 mm, grouser height 45 mm,
piteh 170 mm, pins $22x425 mm;

track gauge 1330 mm; :

length of track in ground contact 2065 mm;
mean ground pressure 4,o4 N/cna

Pitch eircle dia 7lo mm, 13 teeth,
face width 45 mm

Elastic type éf'suspension; each track has
two balanecing units, each unit with two
twin rollers (4 rollers per unit);

the spiral balancing spring is situsted
horizontally

With double rim; tightening by means of

two spiral springs per wheel

Two twin rollers on each track

Grease points on the bearings of balancingi

units, of top and bottom rollers and of idle
wheels

Make "MEHANIKA" - Orasje;
metalic cab rigidlly -tightened to the
tractor’s frame.
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Beat: Make "POLIESTER" - Priboj;
two seats symetrically situated in the cabj
upholstered with back rest;
etiff suspension, spronge snd springs dampiug_

range of adjusments:
in two steps
- horizontally 4o mm

- wertically 30 mm

Number of

grease points: 32 with grease (whole tractor)

Weights: 7055 kg, without driver but with tanks full
(the manufacturer does not recommend to use
tractor without front ballast)

Overall

dimensions:

Total length: 4950 mm with linkage
4450 mm without linkage
Total width: 1740 mm
Total height: 2620 mm, to the top of driver’s cab

Ground clearance: 345 mm, in tractor’s median plane, under
the driving axle housing

Lighting equipment: Electrical, 24 Volt, negative earth

Height above Distance from
Dimensions ground to centre outside edge of

i tractor to centre

 mm ' Y mm mm
Head lights g 130 1520 550
Rear light @ 130 2%00 520

Unrestricted besm angle of head light in. plan view: 32'% 3°
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FUELS aND LUBRICANTS USED IN TEST

Fuel: INA Diesel-fuel D2 in all tests
specific gravity at 15°C 0,824 ke/h
cetane number 56
viscosity at 15° 4,9 mn°/s

Engine oil: INA SUPER HD 53 SAE 3o

Pransmission oil: . HENA HIPENOL SAE 90

(Gearbox, driving
axle and final drive)

Hydraulic. oil: HENA HIDRAOL  SAE So
(Power lift, steering :
and brakes)
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. 1lo.
COMPULSORY TESTS
(1) ENGINE'S PERFORMANCE ON THE FLYWHEEL
Date and location of test: 26. February 1980
4 + Institute for Agrioultural
‘ Mechanization - Zemun = .
Type of dynamometer: _ Hydraulic brake SCHENCK Ul-30
Power Ingine e Fuel cansﬁmptim_x . Specific
speed hourly specific energy
kW rev/min - 1/h g/kWh kWh/1
(ikp) : (g/hph) (hph/1)
MAXIMUM POWER :
At 2-hour test .
. 78,2 .. 1700 = 22,50 18,56 = 237 - 3,48
(lo6,3) - - . (175) (4,72)
. ‘At spedd recommended by the manufascturer for drawbar work
‘78,2" 1700 22,50 18,56 237 3,48
(106,3) by (175) (8,72}
PART LOADS
Guva;‘nor'hand laver in the poeition éiving maximimn
power at full load
(i) 85 % of torque at maximum power
68,8 1761 19,66 16,22 236 3,50
(93,5) (173) (&,76)
(i1) unloaded )
5,3 1880 6,61 5,45 C =
(7,2)
(ii1) S0 % of the load defined in (i)
35,8 1830 ‘12,40 10,23 286 2,89
(48,6) ©o (210) (3,92)
(iv) meximum power ’
78,2 1700 22,50 18,56 237 3,48
- (108,3) (175) (4,72)
" (v) 25 % of the load defined in (i)
18,1 1856 B,79 7,25 4ol 2,06
(24,6) _ (295) (2,80)
~ (vi) 75 % of the load defiped in (i) , :
-~ 53,9 1799 16,10.. 13,28 246 3,35
(73,2) ’ (181) (4,55)

STANDARD BPECIFIC PUEL CONSUMPTION: 236 (173);. 286 (2lo)
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Ho loéd, maximum engine speed: 1884 rev/min

Cranfshaft torque at maximim pdwér: 43,95 daNm (44,78 kpm)

1 Maximum cranksfaht torqpé: 50,48 dalm (51,46 kpm)
at 1112 engine rev/min

" Mean atmospheric conditions

temperature: 16 °¢

pressure: 1009 mbar

hunidity: 59 %
Maximum temperatures

coolant: 89 ¢

engine oil: 97 %

fuel: 19 %c

air intake: 18 %
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(2) DxaWBAR PIRFORLANCE
2.1. Tractor without red.ucfion fgear
Date of test: 9. and -lo. June 1980. lieight of drawbar: 420 mm
'!Eype' of track: {frassland (measured on the grassland,without load

Gear Driﬁng- Power Drawbar tngine Yrack opecific Specific Tenperatire atmospheric conditions

speet:'; pull  speed slip energy gg:%t:g:_ Fuel Co- kEngine Tempe- Humi- Pres-—
km/h kW dal rev/min % kah/h - oiant oil rﬁture dity sure
___(hp) [ ( 29/ 4 c % (o % __ mbar
Z 3 5 T % “l “SAﬁFl"ﬁ BT I W - b R U T
_ (1) MAXIMUM POWER -
1. 4,01 58,9 529 1700 4,6 2,62 . 314 22 9 9 21 64  looB
S (Boil) (53%) T (3155)  (231) :
2.. 4,54 58,8 4660 1700 3,4 2,61 315 22 9% 9 21 64  looB
: (79:9) _(4750) (3, 54) {232) )
3. 5,21 - 58,5 4olto = 1700. 2,6 2,60 317 22 88 9 21 64 1008
- (79:5)__ (#120) T (3.58) _(233)
4, 6,06 3470 1700 2,0 2,59 318 22 88 96 21 64  1looB
! (59'3)_(355%) ’ (3 ) (234)
5. 7,00 57,5 2%o_ 1700 1,5 2,5 322 22 .88 95 22 61  1loo8
(78.2) {3015} 3, 47) (237) : &
" 6. 8,05 55,9 2500 1700 1,4 48 331 23 88 95 22 61  looB
' (96:0) (2550) g Gy
7. 11,% °'S51,5 1635 1700 0,8 2,28 362 23 B8 95 22 61  loo8
(69.7) _{1665) (3.10) __ (267)
(ii) TEN HOUR TEST at 75 i of drawbar pull at maximum power in Brd gear
3. 5,45 46,0 3080 1765 1,8 2,51 328 25 85 92 23 Look
"7 (62:6) {3loo)  (3181) < "

Total oil consumption during ten hours duration of test (ii) was 47,3 g/h

-JAFYANDONOd NMDVZINVHIW VZ 1NLILSNI
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2.2 Tractor with reduction gear {optional equipment)
24, April 1980

Date of test:

Height of drawbar:

420 mm

Type of ‘track: Grassland {measured on the grassland, without load)
Driving Urawbar Engine Track Specifie Specific = ia
Gear Power . Temperature Atmospheric conditions
speed pull speed slip energy gs;;tggg‘ Fuel Co- Lnpine iempe- Humi- Pres-
km/h KW © dal rev/min v Xwh/h Wi olant oil rature dity sure
(hp)  (xp) (aph/1) (e/bpn) % % % %e % _ mbar
T el 3 [y 3 i 8 ] 1o 11 T2 13
(1) MaXIMUM PUWER
1. 2,31 44,1 6870 1744 15,0 2,34 349 19 85 % 18- 9 lolo
’ (59:9) (7o000) T (3i8)  (z57) >
2. 2,59 49,4 6870 1728 15,0 2,42 3ho 19 86 92 18 59 lole
' (67:2) (7000)  _(5.23) (250 ;
3. 2,93 St ,7 6720 1700 14,2 2,42 3o 19 88 95 19 54 - loleo
’ (74.3) (6850) (3:23) __ (250)
4, 3,64 58,4 5780 1700 6,0 59 318 19 88 95 19 54  lole
' <79 ) (5890) G2 G
5. 4,27 9,3 5005 1700 4,2 2,6% %1% 19 es g5 19 . 54 lolo
) (Bar5) (2ea) (5 57) (230)
6. 5,02 s8,4 419 1700 3,1 2,5 318 19 a7 95 19 54  1lole
' _(9u) (4270) R (@54)__ . :
7. 7,06 57 4 2930 1700 1,6 2,54 87 94 19 54  lolo
’ (7811) _(2990) __(3.48) (218)

A0TANAOMOd NMOVZINYHIW VZ LNLLSNI
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(3) TURNING SPACE AND TUENING CIRCLE
Track gange - 1330 mm.
With brakes
Right hand Left hand
{ Radiue .
of turning space ’ 2,76 n 2,76 m
{ Radius
{ of turning eircle 2,04 m 2,04 m
(4) LOCATION OF CENTRE OF GRAVYTY
Height above ground 930 mm
Distance forward from the
axis of driving sprockets: 1340 mm
Distance from
tractor's median plane 18 mm
to the left
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(5) NOISE AT THE DRIVER'S EAR LEVEL

Date of test:

Type of tra

ck:

Reéults of test

Tractor with cab and without reduction gear

17. June 1980

Grassland ;
Type of sound lever meter: Bruel &. Ejaer type 2209

Drawbar pull at which

% fheimactordevelops | noainal offesvive | leved

daN (xp) m/n lm/h aB(A)
1. 4855 (4950) 8,22 4,2 91,8
2 " 4519 {#600) 4,92 4,7 92,Jo-
3, 3925 (#000) 5,37 5,4 91,3
4. 3335 (3400) 6,16 6,2 9052
5. - 2745 (2800) ~ 7,10 7,2 91,8
6. 2355 (2400) 8,14 8,2 93,8
7. Light load 11,42

11,7

%,7

+) The 5th gear corresponda<to the travelling speed

‘nearest to 7,5 km/h




o - ‘
m INSTITUT ZA MEHANIZACUU POLIOPRIVREDE

{6) POWER LIFT AND HYDRAULIC PUMP PERFORMANCE
Date of test 28, May 1980
HYDRAULIC PUMP
(1) Opening pressure of reliaf valve 115 bar

Sustained pressure by open relief valve 118 bar
{2) Pump delivery rate at minimum

pr'esaure at rated engine spead 72,0 1/min
(3) Puzmp delivery rate at maximum

hydrau;lic power 65,0 1/min

corresponding delivery pressure 112 bar

hyd:r.'a.ulilc power 12,1 kv (16,5 hp)
POWER LIFT

Dimensions of linkage geometry
for the table on page 21

Note:
Projected length in side view of lower links and 1lift
rods and maximum and minimum height of lower link hitch
points mre given for the "three point linkage" (lower
1inks disconnected}

top' link &
‘ 255 ? lift arm {ift rod
: 1 &.,: lower link
I -ﬁ - .
: a x 5 o
| o
» - d - - - — - - - 'n
ala W ) -
| 3 - 7 & g
b\ '
I
d

' /L 435 — .-\
groun -

all dimensions in mm
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LIFTING FORCES

Lifting heights relative to horizontal lower links
The tractor. set on the hard surface with supports under
‘the driving axle

At hitch points
| (i) with disconnected lower links

maximum mechanical advantage

mm =280 -200 = =loo (o] +loo +200

daN > 2710 2695 2675 2665 2650 . 2640
(kp) (2765) (2745)  (2725) (2715)  (2705) (2890)

minimum mechanical advantage

mm - -3Bo -%o0 ~2o0 ~loo 43 +loo

daN 2725 2685° 2665 2660 2635 2620 .
(xp) {2780) (2735) (2715) (2710) (2690) (2670)

Max.force exerted throughout the whole range 2515 dal (2565 kp)

Front of tractor does not 1lift

(1i) with connected lower links

maximum mechanical advantage

mm -270 ~200 -loo * o] +loo +200

daN E?éo 2545 2695 2665 2640 2605
(kp)  (28l0) . (2795) (2745) (2715) (26%)  (2655)

minimum mechanical advantage

mm =370 =300 =200 =lco 0 +loo

-daN 2780 2745 2705 2665 2635 . 2600
(kp)  (2835) (28Boo) (2755) (2715) (2685) (2650)

Nax.force exerted throughout the whole range 2395 dal (2440 kp)

- Front of tractor does not lift,
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+200, : +300 +400 +Sc0 +575
2640 2630 2610 2575 2515
(2620) (2680) (2660) (2625) (2565)
+loo +200 +300 +4oo +500
26%0 26lo 2585 2535 5 . 2480
(2670) {2660) (2635) (2585) (2530)

All values of forces are given for pressure at maximum
hydraulic power (112 bar), caleculated from measurements
at maximum oil pressure (118 bar)

+200 +300 +Hioo +500 ) +585
2605 2565 2525 2470 2395
(2655) (2615) (2575) (2520) (2440)
+loo +200 +390 ?400 +500 +515
2600 2565 2510 2445 2360 2345
(2550) (2615) - {2560) (2495) (2405) (2390)




LIKKAGE GEOMETRY -

Lower links connected Lower links disconnected
max.mech. min.mech. max.mech. min.mech.
advantage advantage advantage advantage

Frojected length in side view:

Lower links 9% 995

Lift arms ) 600

Lift rods - 698 802 . Poo0 , 805
Top link . {730=970} *
Distance of 1ift rod

connection point from

pivot point of lower links 8co

| The following dimensions are given relative to driving sprocket axle 505 mm above ground

Lower link pivot point - 291 mm behing, 20 mm below
Top link pivot point 255 behind,655 mm above
Lift arm pivot point ; 255 mm behind ,655 mm above
Maximum and minimum height below - above below - above below - above below - above

of lower link hitch pointa+) 340 mm 570 mm 450 mm 480 mm 325 mm 580 mm 425 mm S5lo mm

‘Height of lower link hitch points
a}ove'grcund wheén locked in lo25 985 loB5 lol5
highest transport position

30IYANONOd NDVZINYHIW VZ LNLIISNI

+) Stroke limiting valves are located on the lifting cylindér. They are forced to begin
opening at approx. 25 mm before upper or lower dead point, respectively
















