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b)' Peg tooth bar of Separator drum:
I 382.1 381.3 4.21
2 386.6 382.5 1.06
a., 385.0 383.9 0.29
4 314.5 374.0 0.13

SUMMARY OF OBSERVATIONS, COMMENTS AND RECOMMENDATIONS
Engine Performance Test:

* Under high ambient condition.
** At no load speed corresponding to rated speed specified for field rvork.

t6
16.1

Engine
Brake
power,
kw (Ps)

Crankshaft
torque,
Nm(kgf-m)

Engine
speed
(rpm)

Hourly fuel
consump-
tion kg/h
(vh)

Specific
fuel
consump-
tion kg/kwh
(ks/hph)

Specific energy,
kwh/l (hph/l)

D Maximum power - 2 hours test:
49.88

(67.83)
2r9.25
(22.4)

2275 13.287
(16.204)

0.266
(0.1e6)

3.078 (4.186)

49.40
(67.19)

235.3
(24.0\

2140 12.643
(15.418)

0.256
(0. l 88)

3 .322 (4.5 19)* *

ii) Power at rated engine speed (2200 rpm)
49.61

(67.47\
22s5 (23.0) 220A 12.901

(r5.740)
0.260

(0.1e1)
3.1s2 (4.287)

47.50
(64.60)

Zts"9 (22.0) 2200 12.637
(1s.411)

0.266
(0. l e6)

3.082 (4.192)**

iii) Maximum torque:
40.00

(54.40),
2s0.0 (2s.s) 1600 10.0s9

(12.267)
0.251

(0. i 85)
3.261 (4.43s)

37.74
(51.33)

235.e (24.1) 1600 9.781
(1 1.928)

4.259
(0.19 i)

3.r64 (4.303)*

4,0.53
(5s.12)

2s33 (2s.8) 1600 10.110
(r2.32e)

0.249
(0.183)

3.287 (4.471)**

iv) Five hour rating test:*
a) Engine loaded to 90'h of maximum power:

43.46
(5e.1 0)

te|.7 (le.6) 2267 t1_952
(r4.s76)

0.275
(0.202)

3.008 (4.119)

b) maximum power:
47.26

64.28\
213.r (21.1) 22t8 12.820

(1s.634)
0.272

(0.200)
3.023 (4.110)

Noj HISSAR



SELF PROPELLED COMBINE HARVESTER
(TRACK TYPE)

PREET _ 949 TAF

45

coMB - 8011497

Remarks:
i) The maximum power output of the engine was observed as 49.88 kW (67.83 Ps) &

49.4A kW (67.19 Ps) at 2275 rpm and 2100 rpm of engine at full throttle and setting

recommend for field operation respectively.

ii)' The specific fuel consumption coffesponding to maximum power at full throttle, setting
and setting recommended for field operation was measured as 0.266 and 0.260 kg/kwh
(0.196 and 0.188 kg/hph) respectively.

iii) The back-up torque of the engine was measured as 12.31% which is considered to be

normal.

iv) The maximum smoke density was recorded as 4.39 (Bosch No.) which is within the

permissible limit.

The maximum temperature of engine oil, coolant (water) and exhaust gas was observed

as 113.3, 108 and 514'C respectively.

The lubricating oil & coolant consumption during five hours rating test were measured

as 0.753 g/kWh (0.554 dhph) and 1 .61oh of total coolant capacity respectively.

v)

vi),

16.2

16.3

16.4

16"5

Turning ability:
The radius of turning circle at LHS and RHS was observed satisfactory.

Visibility:

The visibility around the cutter bar from operator's seat in notmal sitting
is satisfactory.

Mechanical Vibration:
The amplitude of mechanical vibration of components in chapter 1 1 of this report

are on higher side. This calls for providing suitable remedial measures to dampen

the vibration in order to improve the operational comfort and service life of
various components & sub assemblies.

Noise measurement:

The ambient noise emitted by the machine was measured as 87.1 dB(A) which is
with in limit when compared to waming level of 88 dB(A).

The noise at driver's ear level was measured as 99.1 dB(A) which is on higher
side when compared with warning and danger levels of 98 dB(A) for an exposure

of 8 hours per day specified in Indian Standard"

i)

ii)

ORTFIERN REGION FARM MACHINERY TRAINING AND TESTING INSTITUTE, HISSAR
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1,6.6 Field Test:

Summary of field tests:
The results of the field test are summarized below:

5r, No, Observation Range of observation Average ofobservation
I !p""d of operation (kmph) 3.21 to 4.15 3.71
2. Area covered (halh) 0.225 to 0.459 0.306
-), Fuel consumption:

- 0/h)
- (t/ha)

6.867 to 12.030
14.961to 53.467

9.24s
32.950

4. Crop throughput (tonne/h) 7.236 to 10.233 8.338
5" Grain breakage in main grain

outlet(%)
0.201to 0.669 0.464

6. Header losses(%) 0.129 to 0.496 0.275
7. Total non-collectable

losses(%)
0.309 to 1.449 0.627

8. Total collectable losses(%) 0.653 to 1"768 r.t 16
9. Total processing losses(%) 1.187 to 3.590 1.925
10. Threshing effi ciency(%) 98.21 to 99.34 98.87
11 Cleaning efficiency(%) 94.95 to 98.25 96.98

16.6.t

v)

Paddy Harvesting:
The grain breakage ranged from 0.20i to 0.669 % (Avg.0.464%)which is lower than
the specified limit of 2.5 % in Indian standard.

The total non-collectable losses ranged from 0.309 to 1.449o/o (Avg.0.627 %) which
is lower than the specified limit of 2.5 oz in Indian standard.
The total processing losses ranged from 1.1g7 to 3.590% (Avg. 1.925%). Average
processing loss is lower than the specified limit of 2.5% in IS'ttb. gart l)': lgg4.

The threshing efficiency ranged from 98.2 to 99.34 % (Avg. gg.g|%)which is higher
than the minimum threshing efficiency 9go/o in Indian standard.
The cleaning efficiency ranged from 94.95 to 9g.25 % (Avg. 96.9g%). Average
cleaning efficiency is higher than the minimum cleaning efficlency ga% in Indian
standard.

Losses are lower than the specified limit in Indian standard. Threshing efficibncy and
cleaning efficiency is higher than the specified limit in Indian standard. pield
performance of machine is satisfactorv.
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16.6.2

16.6.3

vi)

16.6.4

D

ll)
iii)

iv)

v)
vi)

vii)

16.7

Harvesting of any other crops:
The perforrnance of combine to harvest paddy crop was evaluated as the same were
recorlmended by the applicant.

Ease of Operation and Safety Provision:

D The controls provided around the operator are within easy reach, but not labelled with
symbols as per Indian standard. Therefore it is recommended that the symbols as per
the requirement of 15-6283-1998 may be provided.

iD Spark arresting device is not provided in the engine exhaust system which is
' considered essential.

iii) Slip clutch / safety device in knife drive, crop auger drive and threshing drum drive
are considered essential from satety point of view which needs to be provided"

iv)

v)

The mechanical arrangement for adjusting the reei speed is not
should be made to change the reel speed.

The grain tank needs to be provided with suitable device to know

provided. Provision

the grain fill.

Air cleaner service indicator has been provided for operator's ease and

engine.

Assessment of Wear:
The wear of engine components i.e cylinder liners, piston, piston rings, valves, valve
guides, springs, big-end bearings and main bearings were observed within the
permissible limit.
The transmission gears and components were found in normal working condition.
The timing gears, clutch lining, release bearing were found in norrnal working
condition.
The condition of the components of hydraulic system and steering system was
observed to be normal.
The condition of the bearing, chains, sprockets and belts was observed to be normal.
The components of starter motor and alternator were found in normal working
condition.
The rate of wear of peg teeth bar of threshing cylinder & concave were observed to be
normal.
Hardnesi and Chemical composition:

The Hardness of knife blade is 41 and 44 HRC in remainder zone and hardened zone
respectively which is below the prescribed hardness in IS 6025-1982.
Chemical composition of knife blade does not conform with the limit prescribed in IS

Blades conforming to Indian Standard should be used at production level.

L
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r6.8

76.9

16.10

Maintenance/Service problems :

No noticeable maintenance/service problem was observed during the course of test at
this Institute.
Labelling of Combine Harvester:
The labelling plate is provided on the combine harvester as per 1310273-1999.

Literature supplied with the Machine:

The following literature was supplied with the machine for reference during testing

Operator's manual for combine harvester which comprises of operation, maintenance
and repair of combine harvester is provided. It should be brought out in regional
languages also as per relevant Indian standards. The specification given in service
manual and specifications sheet may be corrected.

17" SELECTED PERFORMANCE AND OTHER CHARACTERISTICS AS PER lS: '15806-2008.

s.
No.

Chorocleristics Requirement Declored Observed Remork

I Prim,e mover performonce
i) Mox. Power

(obsolute) Averoge
mox. power observed
during 2 hrs. mox.
power test in noturol
ombient condition
kW(Ps)

It should nol be
less thon 5% of the
declored volue.

s6 {7 6) 4e.BB (67 .83) Does noi
conform

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

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

N.A 49.4O (67 .tel Does nol
conform

iii) Power oi roted
engine speed. kW(Ps)

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

s5.9
(7 6)

49.61 (67 .47) Does not
conform

iv) Specific fuel
consumption g/kwh.

The overoge
observed volue
during 2 hr. mox.
power tesl musi
be within t5% ot
the declored

N.A 266 Does nol
conform
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volue by
opplicont/
monufocturer.

v) Mox.' smoke density
(bosch no.) ot B0%
lood beiween the
speed ol mox. power
& 55% of speed ot
mox. or 1000 rpm
which ever is higher,
should be observed
os per CMVR rule

For troclor:-
5.2 bosch no. or 75
horlridge
For engine :-

Free decelerotion
or noturol
ospiroied or turbo
chorges - 65

hortridoe

4.3? Conforms

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

odjusted os per
monufocture's
recommendotion for
field work

It must not be less

thon B% of
declore volue by
monufocturer.

28 kgm
(275 Nm)

250 Nm Does not
conform

vii) Bock up torque,7" 7% min. 12.31 Conforms
viii) Mox. operoting temp.

To be declored by
monufociurer

i) engine oil

ii) Coolont

r30

105

1r3.3

108.0

Conforms

Does not
conform

ix) Lubricotion oil
consumption, g/kWh

1% ot SFC ot 5hr.
mox. power lest
during high
ombienl
condilion + 10%

toleronce

2.72 + 10% 0.753 Conforms

. t- tr1 ,tlr

/;l''*T'{)i'1\ .- /alti l\.*-<1+-,/
'\ / 1.a \i"

\''2-

2. Broke performonce
i) Mox. stopping

distonce of o force
equol to or less ihon
600 N on breok
pedol, m

l0 m or S< 0.15V +

v2l 130
V=speed
corresponding to
B0% of design
mox. soeed. kmph

Not
opplicoble

for trock
type

combine

ii) Mox. force exerted
on broke pedol lo
ochieve o
decelerotion of 2.5
m/sec2.

< 600N. -do-

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

Yes or No -do-

NORT}IERN REGION FARM ERY TRAINING AND TEST AR
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3. Mechonicol vibrolion
i) Operotor's plotform 120 pm mox. 340 pm Does not

conform
ii) Accelerotor lever I50 pm mox. 280 Um Does not

conform
ii i) Seot with driver

seoted
120 pm mox. 340 pm Does nol

conform

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

oge when lesied in
occordonce with lS:

Bt22 pt. (ll)-2000

0.25% mox. Not
opplicoble
os dry oir
cleoner is

used

5. Nois e meosuremenl
i) Mox. ombienl noise

emitted by combine
dB IA}

BB dB (A) os per
CMVR

87.1 Conforms

ii) Mox. noise ol
operolor's eor level
dB (A)

98 dB (A) os per
CMVR,

99.1 Does not
conform

6. Discord limil
i) Cylinder bore

diometer
Should not

exceed the volues
declored by ihe

monufoclure

97.3 97.5 Conforms

ii) Piston diometer -do- N.A 96.89 Does not
conform

iii ) RIng end gop -do- 0.40
(lu

compressi
on ring)
0.60 (2no

compressi
on ring)
0.4s (oir

rinol

0.35 mox (lst
compression

ring)
0.50 mox

12"a
compression

ring)
0.30 mox
[Oilrino)

Conforms

iv) Ring groove
cleoronce

-do- 0.r55
(l'f

compressi
on ring)

0.090
(2"a

compressi
on ring)

0.060 (oit
rino)

0.1I mox"
(1"

compression
ring)

0.050 mox
(2"o

compression
ring)

0.03 mox
(Oilrino)

Conforms

v) Diometricol ond oxiol
cleoronce of big end
beorinq

-do- Diometric
ol = 0.5

Axiol = 0.4

Diomelricol
0.r3

Axiol0.4

Conforms

l NOB"ir'rER
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8.

I

I

I

I
i

i_. .-__-

vi) Diomelricol ond oxiol
clecronce of moin
beorings

--do- 0.40
(Diometric

ol)
0.4lAxioll

0.09
(Diometricol

)

0.20 (Axiol)

Conforms

vii) Thickness of broke
lining

--do- Not
opplicobl

Not
opplicoble

os no
seporote
breoking
orronge
ment is

orovicJecl
viii) Thickness of clutch

ploie
-do- Not

opplicobl
e

Not
opplicoble
os hydroulic
motor ore

used to
engoge the

drive
Fielc Imonce

Suitobility for crops Wheot & poddy
essentiol

Poddy Poddy Does nol
conforms

i,) Groin breokoge in
groin tonk

<2.5% 0.201 to 0.669
(Avg.0.a6a)

Conforms

'i')
Non collectoble
losses

< 2.5% for wheot,
poddy & grom
< 4.O% for soybeon

0.3092 to 1.449
(Avg. L925)

Conforms

iv) Threshing efficiency
poddy

98.2121o 99.34
(Avg.98.BZ)

Conforms

v) Cleoning efficiency > 96 % wheot &
poddy

94.952 to 98.25
(Av$.e6.eB)

Conforms

)

rement
Guords ogoinst oll
movino oer

Essentiol Provided Conforms

iil

,,i)

irl

,)

Lighting orrongemeni
o) Heod light
b) Porking light
c) Indicotion
d) Reverse geor
e) Broke
f) Number olote

Essentiol
CMVR

per Nol
opplicoble

for trock
combine

Groin tonk cover Essentiol Not
provided

Does noi
conform

Spork orresler in
enqine's exhousl

Essentiol Not
orovided

Does nol
conform

Stone trop before
CONCOVE

Essentiol Noi
provided

Does not
conlorm

iN'ri{i-
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9.

vi) Reor view mirror Essentiol Not
provided

Does not
conform

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

Essentiol
Essentiol

Essentiol

Not
provided

Does nol
conform

viii) Anti slip surfoces ot
operotor plolform &
lodder & proper
gripping for the
control levers

Essentiol Provided Conform

ix) Working cleoronce
oround the controls

Essentiol
70 mm, min.

Provided Conform

x) Lobelling of control
oouoe

Essentiol Not
oroviclecJ

Does nol
conform

Moteriol of construction
i) Guord should

conforms to lS: 6024 -
I 983

The guord (except
ledger plote) sholl
be monufoctured
from molleoble iron
cosling ( lS: 2l0B-
1977), steel costing
(lS: 1O3O-1974) or
steel forging (lS:

2004-t97Bl

NoJ
specified

Not
oppl[coble

os knife
guords ore

noi
provided

ii) Knife blode As per
:6025 -1982

li must hove
Chemicol
composition os
Corbon =
o.70-o.95 %
Mongonese =
0.30-0.50 %

-do-

Corbon =
0i.72%

Mongonese
= 0.60%

Conforms

Does nol
conform

iii) Knife bock
Must meei the
requirement of
lS:10378-l 982

The knife bock sholl
be monufoctured
from Corbon Steel
hoving minimum
corbon content of
o.35%

-do- Corbon
0.25%

Does nol
conform

10. Lobellinq of combine horves ter
It should conforms to lS:

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

Provided Conforms

I NoRtttsRN RscloN raRv uacmNgRv rnanqmc auo rgstnrc rNsltutg, russaR I
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TESTING AUTHORITY:

Applicont's commenls
No comments received

lt Breok down (criticq[4ojor & minor)
Essentiol os per lS:

I5B0&2O08 Annexure
Ar, Az, Ao

NIL Conforms

(R.M.TtwARt)
AGRICULTURAL ENGINEER

:p\\v0-*-.

(P. K. CHOPRA)
SENIOR AGRICULTURAL ENGINEER

(HTMAT STNGH)

-DIRECTOR-


