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o) Peq looth of threshinq cvlinder:
S.No. Moss of peg tooth

before test (groin)
Moss of peg tooth
ofter 26.84 h. test

(oroin)

Percentoge of weor on moss bosis
(%)

I 192.2 191.3 0.47
2. 190.0 IBB,2 0.95

3. 214.3 212.6 0.79
4. 208.0 207.0 0.48
5. t93.2 191.3 0.98
A r94.9 t93.3 0.82
7. I 89.1 186.4 r.43
8. 224.4 223.5 0.40
b) Peg looth of concove:

211.4 210.7 0.33
2 201.4 200.8 0.30
J 2t1.8 211.0 0.38
4 210.7 209.5 4.57
A 207.0 206.2 0.39
6 21,9.5 219.0 0.23
7 212,1 2t1.3 0"38

B 2t2.1 209.s t.23

,17 SUMMARY OF OBSERVATIONS, COMMENTS AND RECOMMENDATIONS

17.1 Engine Performonce Tesf:

Engine
Broke
power, kW
tPs)

Cronkshofi
torque,
Nm(kgf-m)

Engine
speed
(rpm)

Hourly fuel
consump-
tion kg/h
il/h\

Specific fuel
consump-
tion kg/kwh
Iko/hoh)

Specific energy,
kwh/l (hph/l)

i) Moximum power - 2 hours tesl:
s4.87 (74.60) 246.6(2s.1s) aaa< 14.98/18.47 0.273(0.201) 3.037(4.t23l

sr.9s{70.6r) 2s6.4(26.1s) 2025 r3.84/ r 6.68 0.267 (0.197) 3.il3(4.233)..

iD Power of roled engine speed (2200 rpm)

s4.6e(74.36) 248.6(2s.3s) 2204 r4.96lr8.00 0.274(0.201) 3.038(4.rsr)

s2.07(70.80) 236.712s.14) 2204 | 4.55/17 .66 0.279(0.206) 2.948(4.009Y

iii) Moximum torque:

47.23(64.21) 277.8(28.33) I 700 12.25114.78 0.259(0.r9t) 3.1e6(4.344)

46.44(63.141 277.4(28.29) t67s 12.15/14.64 0.272(0.20A) 3.172(4.313Y.

44.72(60.80) 267.0(27.23) | 675 1 r.B5/r 4.36 0.26s(0.195) 3.114{4.234r
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SELF PROPELLED COMBINE HARVESTER

' BALKAR-7500 (TRACK TYP

iv) Five hour roling lest:
oi Enoine looded lo 907" of !ns4!mun

3.04714.14210.270(0.199)12.96115.7 6213.0(21.72148.or (65.28)

2.867(3.8981o.28s(0.210)14.71118.00234.s(23.91l,sr .59(70.1 4)

a

o

ombienl condilion.
speedcorrespondingtorotedspeedspecifiedforfieldwork.

Remorks:
i)Themoximumpoweroutputoftheenginewosobservedos54'87kW174'60

ps) ond 5i "93KW(70.61ps) at 2225 andlozs rpm of engine ot full throttle ond

settingrecommendforfieldoperotionrespectively.
ii) The specifii tuet consumption'corresponding to moximum power of full throttle i''

setting ond setting recommended for field operotion wos meosured os 0'273 i, 
"

Kg/kwh (0.201 kg/hph) ondo.267Kg KWh {0.197) kg/hp-h) respe-ctivelv'

iii) The bock-up torque of the engine wos meosured os 12'84 % under noturol

ombient condition of full throttle'
iv) The moximum smoke density wos recorded os 1.78 (Bosch No')'

v)Themox|mumtemperolureofengineoil,coolont(woier)ondexhoustgos
wereobservedosll5.S,lOBondTOO.l.Crespectively.

vi) The lubricoting oil & coolont consumption during five hours roting test were

meosured origs g/kwh (t7t g/hph) ond 0.43 % of totol coolont copocity

* Under high
{'* Al no lood

resPectivelY.
'17.2 Turning obililY:

't7.3

17.4

',7.5

17.6

i)

ii)

The rodius of turning

Visibility:

circle of LHS ond RHS wos observed sotisfoctory'

The visibility oround the cutter bor from operoto/s seot in normol sitting

position is sotisfoctory'
Broking Performonce:

No specific broke mechonism is provided. The combine stops by bringing

the control levers of LHS ond RHS, driving roller/trock to the neutrol

position.
Mechonicol Vibroiion:
irrl ompritude of mechonicol vibrotion of components ore given in

l5opter'l2 of this report. The observotion reoding rnorked (*) for vorious

ossemblies on higher side ond suitoble orrongement should be provided

to dompen the vibrotion for operotor's comfort'
Noise meosuremenl:

The ombient noise emitted by the mochine wos meosured os 90.ldB{A)'

The noise of driver's eor levelwos meosured os 96.2 dB(A) '
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17.7
17.7.1

17.7.1.',|

iii)

iv)

v)

17.7.1.2

Field Test:
Summory of field lests:
The results of the field tesi for poddy horvesting ore summorized
below:

i)

ii)

Wheol Horvesting
The groin breokoge ronged from 0.267 b A.925 % which is

The totol non-collectoble losses ronged from 0.884 to
normol.

The totol processing losses ronged from 0.653 tol.?16% .

The threshing efficiency ronged from 98.96 to 9?.77 % .

The cleoning efficiency ronged from 97.57 to 98.94%.

Poddy Horvesling:

The groin breokoge ronged from 0.030 to 1.484% which is

The totol non-collectoble losses ronged from 0.230 to
normol.
The totol processing losses ronged from 0.988 to 2.853% .

The threshing efficiency ronged from 98. 65 to 99.63 % .

The cleoning efficiency ronged from 96.77 lo 97.47%.

normol.

1.810 % which is

normol.

1.315 % which is

i)

ii)

iii)

iv)

v)

S. No. Observotion Wheot
horvesting

Poddy
horvesting

Averooe observotion
Wheot

horvestinq
Wheot

horvestino
Speed of operotion,
kmoh

1 .7 5 to 2.11 2.12 to 3.55 r.88 3.09

2. Areo covered (ho/h) 0.300 to 0.374 0.387 to 0.523 0.335 0.480

3. Fuel consumption:
- (r/h)
- (l/hol

5.450 to 7.100
15.370 to
22.320

6.1731o 7.385
12.626 to

16.327

6.146

18.477

6.671

r 3.985
4. Crop throughput

(tonne/h)
2.651o 4.46 3]2to 8.36 3.53 5.84

5. Groin breokoge in moin
oroin outlet(%)

0.267 to O.925 0.030 to .l.484
o.621 0.6r9

6. Heoder losses(%) 0.859 to 1.732 0.032 to 0.592 1.248 0.210

7. Totol non-collectoble
losses(%)

0.884 to I .810 0.230 to L3i 5 1.296 0.633

B. Totol collectoble
losses{%)

0.227 to 1.023 0.375 to 1.284 0.590 0.856

9. Totol processing losses(%) 0.653 to I .9,l 6 0.988 io 2.853 1,259 I.B9B

r0. Threshing efficiency (%) 98.96 to 99.77 98.65 to 99.63 99.40 99.1 0

lt Cleoning efficiency(%) 97.57 to 98.94 96.77 to 97 .47 98.35 97.10
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'17.7.2

17.7.3

17.7.4
i)

ii)

iii)

iv)

vii)

viii)

17.7.5

i)

ii)

iii)

vi)

vii)

'17.8

i)

i

Breok down ond rePoirs:

No ony breokdown wos observed during entire 53.57 running hours in o field

test.

Horvesling of onY olher croPs:

The performonce of combine to horvest poddy ond wheot crops were

evoluoted os the some wos recommended by the opplicont'

Eose of Operotion ond Sofely Provision:

The controls provided oround the operotor ore within eosy reoch' but not

lobelled with symbols os per lndion stondord' Therefore it is recommended

thot the symbols oi p"t the requirement of 15-6283-1998 moy be provided'

Spork orresting device is not provided in the engine exhoust system which is

considered essentiol.
St"rp ctutcfr / sofety device in knife drive, crop ouger drive ond threshing drum

drive ore considered essentiol from sofety point of view which needs to be

v)
vi)

provided.
The mechonicol orrongement
needs to be odded such thot

for odjusting the reel speed is not provided' this

the some could be controlled from operotors

ond Corbon content in knife bock does
per lS: 6025-1999 ond lS: 10378-1982

position.
ihe groin tonk is provided with tronsporent gloss to know the groin fill'

Mechonicol lock for reel in roised position needs to be provided to ensure

sofety while working on cutter bor.
Air cleoner servicJ indicotor hos been provided for operotor's eose ond

sofety of engine.
Groin tonk c-over is not provided, which ore considered essentiol'

Assessmenl of Weor:

The weor of engine components i.e cylinder liners, piston, piston rings. volves,

votve guides, springs, big-end beorings ond moin beorings were observed

within the Permissible limit.
The tronsmission geors ond components were found in normol working

condition.
The timing geors, clutch lining, releose beoring were found in normol working

condition.
The condition of the components of hydroulic system ond steering system wos

observed to be normol'
The condition of the beoring, choins, sprockets ond belts wos observed to be

normol.
The components of storter motor ond
condition.

olternotor were found in normolworking

The rote of weor of peg teeth bor of threshing cylinder & concove were

observed to be normol.
Hordness ond Chemicol composition:
The Hordness of knife blode is not within the prescribed limit of lS :6025-1999'

iv)

v)

ii) Mongonese content in knife blode
not conform the requirement os

respectivelY.



17.? Mointenonce/Service problems:
No noticeoble moinienonce/service problem wos observed during the course
of test of this lnsiitute. However the oir cleoner element chonge perlod ond
oir cleoner closing indicotor needs to be provided.

17.1O ldenlificolion plote of Combine Horvester:
The identificotion ploie is provided on the combine horvester os specified in
lS:l 0273-l 99?.

',7.11 Lilerolure supplied with the Mochine:
The following literoture in English were supplied with the mochine for reference
during testing ond these were found odequote, however, it needs to be
modified in Hindi ond oiher regionol longuoges for the guidonce of the users
in occordonce with lS:8132-1999.

l. Operotor monuol.
2. Service monuol.
3. Port's cotologue

18. SETECTED PERFORMANCE AND OTHER CHARACTERISTICS AS PER tS: 15806-2008.
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s.
No.

Chorocteristics Requirement Declored Observed Remork

I Prime mover performonce
i) Mox. Power

(obsoluie) Averoge
mox. power observed
during 2 hrs. mox.
power test in noturol
ombieni condition
kW{Ps)

It should not be
less thon 5% of
the declored
volue.

s5.0 (76.0) s4.87 (7 4.60) Conforms

ii) Mox. power observed
during test ofter
odjusting the no lood
engine speed os per
recommendotion of
the monufocturer for
field work, kW (Ps)

Mox. power
observed must
not be less thon
5% of declored
volue.

s3.0(72.06) 5r.93 (20.6r ) Conforms

iii) Power of roted
engine speed, kW
(Ps)

The observed
volue musi not
be less thon 5%
of the declored
volue by the
opplicont.

s6.0 (76.0) s4.69174.36) Conforms

iv) Specific fuel
consumption g/kwh.

The qverqge
observed volue
during 2 hr.
mox. power lest
must be within
!5% of ihe
declored volue
by oppliconi/
mcnufocturer.

263 273 Conforms
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For troctor :-

5.2 bosch no. or
75 hortridge
For engine :-

Free
decelerotion or
noturol
ospiroted or
turbo chorges -

5.2 Bosch
No. required

1.78 Conforms

v) Mox. smoke densitY
(bosch no.) ot B0%

lood between the
speed of mox. Power
& 55% of sPeed ot
mox. or 1000 rpm
which ever is higher,
should be observed
os per CMVR rule

250 277.4 Conforms

Conforms
Conforms

Conforms

vi) Mox. cronk shoft
torque, (N-m)
observed during the
test ofter no lood
engine sPeed is

odjusted os Per
monufocture's
recommendoiion for
field work

It musi not be
less thon B% of
declore volue
by
monufoclurer.

12.84
vii) Bock uP torque,% 7%min.

I I5.8

r08

viii) Mox. oPeroting temP.
To be declored bY
monufocturer

i) engine oil

ii) Coolont

l3L)

110

ix) Lubricotion oil

consumption, g/kWh
1% of SFC ot
mox. power
during high
ombient
condition

2.630 0.233 Conforms

2. RraL arlarmonce
i) Mox. stoPPing

dislonce of o force
equol to or less thon
600 N on breok
pedol, m

l0 m or Ss 0.15V
+ Vzl 130

V=speed
corresponding
to B0% of design
mox. speed,
kmoh

Not
opplicoble

for trock
type

combine

ii) Mox. force exerted
on broke Pedol to
ochieve o
decelerotion of 2.5

m/sec2.

< 600N. -do-

iii) Whether Porking
broke is effective of o
force of 600 N ot foot
pedol or 400 N ol
Hond ond lever

Yes or No -do-

3.
i) Operotor's Plotform 120 pm mox. 400 Does nol

conform

ii) Sleering wheel 150 pm mox. Not
ooolicoble

{.'\:'
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iii) Seot with driver
seoted

I20 pm mox. 340 Does not
conform

4. Air cleoner oil pull over
i) Mox. oil pull over in %

oge when iested in
occordonce with lS:

8122 ot. f ll)-2000

025% mox. N.A. Not
opplicoble os
dry lype filter

is orovided
5. Noise meosurement

i) Mox. ombient noise
emilted by combine
dB IA)

BB dB (A) os per
CMVR

90.1 Does nol
conform

ii) Mox. noise ot
operotor's eor level
dB (A)

98 dB (A) os per
CMVR,

96.2 Conforms

6,. Discord limil
i) Cylinder bore

diometer
Should not
exceed the

volues declored
by the

monufocture

t04.5 r04.03 Conforms

ii) Piston diometer -do- 103.75 103.84 Conforms
iii) Rinq end qop -do- r.50 0.50 Conforms
iv) Ring groove

cleoronce
-do- 0.20 o.o7 Conforms

v) Diometricol ond oxiol
cleoronce of big end
beorino

-do- Diomeiricol
-0.25

Axiol-0.50

Diometricol-
0.10

Axiol-0.35

Conforms

Conforms
vi) Diometricol ond oxiol

cleoronce of moin
beorings

-do- Diometricol
-0.25

End floot
o.2s

Diometricol-
0.1I

End floot-0.05

Conforms

Conforms

vii) Thickness of broke
lirrino

-do- Not
ooolicoble

viii) Thickness of clutch
plote

-do- Not
opplicoble

7. Field performonce
i) Suitobility for crops Wheot & poddy

essentiol
The combine
wos
operoted in
Wheot &
Poddv croo.

Conforms

ii) Groin breokoge in
groin tonk

<2.5 % Wheot-0.621
(0.267 to 0.925
Poddy-0.619
(0.030 Io 1.484

Conforms

Conforms

iii) Non collecioble
losses

< 25% for
wheot, poddy
& grom
< 4.0% for
soybeon

Wheot-1.296
(0.884 to I.Bl0
Poddy- 0.633
(0.230 to I .315

Conforms

Conforms

NORTHERN REGION FARM M ACHINERY TRAINING AND TESTING INSTITUTE, HISSAR
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> 98% wheot &
poddy

Wheoi-99.40
(98.961o 99.77]r

Poddy-99.10
(98.6s io 9e.63)

Conforms

Conforms

iv) Threshing efficiencY

(5

P

(1

9

/heot-98.35
t7 .57 to 98.94
oddy-97.10
t6.77 Io
7.44)

Conforms

Conforms

v) Cleoning efficiencY >- 96 % wheol &
poddy

8" Sofe
i)

,tv requiremenl

I Ouords ogoinsl oll

I movrno per
Essentiol -_--_-__-T

Provided Conforms

Esseniiol
CMVR

per Not
opplicoble

Lighting orrongement
o) Heod light
b) Porking ligh't
c) lndicolion
d) Reverse geor
e) Broke
f) Number Plole- Not

Provided
Does not
conformiii) Groin tonk cover Essentiol

Not I Does not
orovided I confgrrniv) Spork orrester in Essentiol

Essentiol Provided Conforms
v) Stone lroP before

concove
Provided Conforms

vi) Reor view mirror nfinl

Not
provided

Does not
confornn

vii) Slip clutch ot
following drives -
o) Cutting Plotform
b) under shout
conveyor drive
c) Groin & toiling
elevotor

Essentiol

Provided Conforms
viii) Anti slip surfoces ot

operotor Plotform &

lodder & Proper
gripping for the
control levers

Essentiol

Provided Conforms
ix)

^t

Working cleoronce
oround ihe controls

Essentiol
Tnmm r

Provided Conforms
Lobelling of control
oouoe

Essentiol

Not
opplicoble,
Knife guord

ore not
provided

9.
i) Guord should

conforms to lS: 6024 -

r 983

The guord
(excepi ledger
plote) sholl be
monufoctured
from molleoble
iron cosiing ( lS:

21OB-1977), sleel
costins (lS:

NORTHERN REGION
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r 030- r e74)
steel forging
2004-19781

or
(lS:

ii) Knife blode As per lS

:6025 -1982
It must hove
Chemicol
composiiion os
C= O.7O-0.95%
Mn =0.30-0.50 %

c- 0.80

Mn- 0.65

Conforms

Does not
conform

iii) Knife bock
Must meet the
requirement of
lS:10378-1982

Ihe knife bock

monufoctured
from Corbon
Sieel hoving
minimum
corbon content
of 0.35 %

c- 0.r4 Does not
conform

t0. Lobellinq of combine horvester
It should conforms to lS:

10273-1987
Essentiol,
It should
mention moke
& model,
Engine No.
Chossis No.,
Yeor of
monufocture,
Power & SFC of
enoine

Provided Conforms

1l Breok down (criticol mqior & minor)
Essentiol os per
lS: 15806-2008
Annexure Ar,
Az, As

None Conforms
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