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ore otven
etut.

No.

Originolmoss before

test (g)

Moss ofter hours of

test 28.09 (g)

Percenl weor by weighl

(%)

o) Peg leeth of lhreshing cylinder:

212.7 0.23
I

2. 219.3 218.6 0.32
3 225.8 225.1 0.3r
4 232.6 231.8 0.34
5 225.9 225.2 0.31

6 218.2 217.3 0.41

7 217.5 217.0 0.23
B 213.0 212.4 0.28
b) Peg leelh of Concove:

216.s 216.0 0.23
I

2 219.7 2I B.B 0.41

3 218.0 216.3 0.78
4 217.1 216.4 0.32
5 225.3 224.6 0.31

6 222.8 222.3 0.22
7 208.3 207.1 0.58
B 218.1 217.4 0.32
I 212.6 212.0 0.28

Weor of the Peg Teeth:

The weor of the peg reerh of the threshing cyrinder ond concove wosmeosured. The percentoge weor on moss bosis wos compuied ond the
results

I7. SUMMARY OF OBSERVAIIONS, CO

17.1 Engine performonce Tesl:

16.9

Hourly fuel
consumP
tion kg/h /

- 2 hours tesl:



ii) Power olroied engine speed (2200 rprn)
71.30(95 40) 324. I (33.05) 2200 19.452/23.3s2 0.273(0.202\ 3.053(4.128)
68.27(92.82\ 3 10.3(3 1.64) 2200 18.818t22.837 0.276(0.203) 2.989(4.064\+*iii) Mbximum lorque:
60.25(81.92\ 388.7(39.64) 1550 13.934116.707 0.23 l(0. I 70) 3.606(4.903)
55.35(75.25) 357.1(36.41\ 1550 t2.9454s.710 0.234(0.172\ 3.523@.',l9O\*
49.59(61.42\ 348.0(35.49) 1425 I 1.306/13.540 0.228(0.1 68) 3.662(4.979)**
iv) Five hour roling lest:.
o) Engine looded to g0% of moximum power:
64.08(87.12) 27s.0(28.04\. 2330 18.56s/22.5s7 .l 0.290(0.213) 2.841 (3.857)**
b) maximum power:
68.60(93.27) 304.9(3 1.09) 2250 t9.130t23.23t 0.279(A.20s) 2.953(4.015)r

\)
. q:'

(

\l \

* Under high ombienl condition.*l Af no lood speed corresponding lo roted speed specified for field work.
Remorks:
i) The moximum power output of the engine wos obseryed os 71.441g7.13,)

& 49.93(67.89) kw(ps) ol222s rpm ond 1575 rpm respectively of engine ot
full throitle ond selting recommend for field operotion respectively, under
during 2 hrs moximum power iest, under noturol ombient condiiion.

ii) The specific fuel consumplion conesponding to moximum power ol full

throttle ond setlings recommended for field operolion wos meosured os

0.273(0.201) ond 0.230(0.169) kg/kwh (kg/hph), during 2 hrs moximum
power test, under nolurolombient condition.

iii) The bock-up torque of the engine wos observed os 2l.og % in noturol
ombient of full throltle where of field speed setting of 'lZ0O engine rpm it
wos ?.33%.

iv) The moximum smoke density wos recorded os 2.1 (Bosch No.) which is

wiihin lhe permissible timit os specified in tS:15806-2008.

v) The moximum lemperoture of engine oil, coolont (woter) ond exhoust
gos wos observed os I13.2,98.0 ond 283.0 respectively.

vi) The lubricoting oil & coolont consumption during five hours roting test
were meosured os 0.210 g/kwh (0.154 g/hph) ond 0.93% of toiol coolont
copocity respectively.

17.2 Turning obilify:

The rodius of turning circle of LHS ond RHS wos observed solisfoctory.

.. combine is provided with single foot pedols for right ond left broke.
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17.3 Visibility:

The visibiliiy oround the cutter bor from operotor's seot in normol silting

position is sotisfoctory.

17.4 Broking Performonce:

i) The minimum stopping distonce observed is 5.09 m ond pedol force

conesponding to meon decelerotion of 2.5 m/secz observed is 286 N.

ii) The performonce of porking broke wos found sotisfoctory.

17.5 MechonicslVibrolion:

The omplitude of mechonicol vibrotion of components morked os (*) in

chopter l2 of this report ore on higher side. This colls for providing suitoble

remediol meosures to dompen lhe vibrotion in order to improve lhe
operotionol comfort ond service life of vorious components & sub

ossemblies.

17.6 Noisemeosuremenl:

i) The ombient noise emitted by the mochine wos meosured os 90.7

db(A)os ogoinst the moximum specified limit of BB db(A) wiih relevont BtS

li) Ihe noise of driver's eor level wos meosured os 100.8 dB(A) os ogoinst the

moximum specified limit of 98 db(A) in relevont BtS code.
17.7 Air cleoner oil pull over lesi

This test is not opplicoble due to dry type oir cleoner.
17.8 Field Tesl:

17.8.1 Summory of field lesls:

The results of the field tesi ore summorized below:

s.
No

Poromelers Wheot Horvesling Poddy Horvesling .Averoge

Wheot Poddy
I Speed of operotion

(kmohl
2.67 lo 2.85 2.681o 2.77 2.76 2.73

2. Areo covered (ho/h) 0.51 0 to 0.696 0.558 to 0.631 0.670 0.s94
3. Fuel consumplion:

- (r/h)
- lllhol

5.710lo 6.978
8.405 to 10.481

5.632 to 6.528
9.165 to 11.216

6.r 53
9.211

5.952
10.043

4. Crop throughput
llonne/hl

3.87 1o7.96 6.04 to I l.3l 6.10 8.r 5

5. Groin breokoge in
moin oroin outletl%)

4.270lo 0.988 0.265 io 1.738 0.577 1.132

Heoder losses(%) 0.396 lo l.l l3 0.154 to 0.371 0.689 0.288

NORTHERN REGION FARM MACHINERY TRAINING AND TESTING INSTITUTE^ HISAR
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7. Totol non-collecloble
losses{%}

0.538 to I .186 0.191to0.494 0.846 0.347

8. Totol collectoble
lossesl%l

0.0401o 0.471 0.102lo 1 .276 0.244 0.846

9. Totol processing
lossesl%l

0.4981o 1.425 0.380 to 3.152 0.978 2.037

10. Threshing
efficiencv/%l

99 .53 lo 99 .9 6 98.71lo99.9O 99.7 6 99.1 5

lt Cleoning
efficiencv{%}

98.40 to 98.93 96.031o 97.57 98.56 96.71

17.7,1.1 Wheoi Horvesting:
i) The groin breokoge in oll the vorielies tested wos meosured os 0.270 to O.9BB%

{Av}.0.577%) which is within specified limit of 2.5% os specified in tS: 15806-
2008.

ii) The totol non collectoble losses ronged from 0.538 to l.l 86% (Avg. 0.846%)
which is within specified limit of 25% os specified in ts: 

.t5806_2008.

iii) The totol processing losses ronged from 0.498 to 1.42s% (Avg.0.978%).
iv) The lhreshing efficie_ncy ronged from 99.53 to 99.96% 1nvg. ll.te%i which is

within the specified limit of 9|%os specified in rs : ls8o6-2008.v) The cleoning efficiency ronged from 98.40 to 98.93% (Avg. 98.56%) which is
within limit of 96% os specified in tS: 15806_2008.

17.7.1.2 Poddy Horvesling:
i) The groin breokoge ronged from 0.265 to 1.738 % (Avg.1.132%) which is within

specified limit of 2.5% os per specified in tS: 15806_2008.
ii) The lotol non-collecloble losses ronged from 0.t 91 to 0.494 % (Avg.0.347%)

which is within specified timit of 2.s% os specified in lS: 15806-2008.
iii) The tololprocessing losses ronged from 0.380 to 3.1s2% (Avg.2.037%).
iv) The threshing efficiency ronged from 98.zr to 99.90 %-(Averoge 99.1s%)

which is with in specified limit of 98% os per specified in lS: l5BO6-2ObB.v) The cleoning. efficiency ronged from ?6.03 to g7.57% (Avg. 96.71%) vrhich is
within the limit ot 96% os specified in tS: 15g05_2008.

17.7.2 Horvesiing of ony olher crops:
The performonce of combine lo horvest wheot, poddy crcps wos evoiuoted
os the some were recommended by lhe opplicont.

17.7.3 Eose of Operotion ond Sofety provision:
i) The controls provided oround the operolor ore within eosy reoch, but nol

lobelled with symbols os per lndion stondord. Therefore it is recommended
thot the symbols os per lhe requiremenl of 15-6283-1998 moy be provided.

il) The design of stone trop need to be modified for eosy cleoning without
removing heoder unit.

iii) Spork onesting device is not provided in the engine exhoust system which is
considered essentiol.

iv) Slip clutch / sofety device in groin elevotor ond toiling elevotor drive ore
considered essentiol from sofety point of view which nee& to be provided.v) The mechonicol orongemenl for odjusting ihe reel speed should hove to
provide ond needs to be modified such lhol the some could be controlled
from operoiors position by o hydroulic system.
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i)

ii)

iii)

iv)

v)

vi)

vii)

17.9

17.9.1

17,9.2

17.10

17.7.4 Assessmenl of Weor:

17.10

The weor of engine components i.e. cyrinder liners, piston, piston rings, volves,
volve guides, springs, big-end beorings ond moin beorings were observed
within the permissible limit.
The tronsmission geors ond componenls were found in normol working
condiiion.
Ihe timing geors, clulch lining, releose beoring were found in normol working
condition.
The condition of ihe components of broke, 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 olternotor were found in normol working
condition.
The rote of weor of rosp bor ond peg teeth of threshing cylinder & concove
were observed os normol.

Hordness ond Chemicol composilion:

Hordness of knife guord ond rosp bor ore nol conforming to ls:6024-g99 ond
boih lS:10378-1982.

Mongonese ond corbon content of knife blode ond knife bock do not
complying to lS: 6025-1 982 ond tS:l03ZB-t 982 respectivety.

Moinlenonce/Service problems:
No noticeoble mointenonce/service problem wos observed during the course
of test of this lnstitule.

Defecls & Problems:
No noticeoble defect or problem wos observed during entire test of the
combine horvesler.

Lobelling of Combine Horvesler:
The lobelling plote os per lS: 10273-1999 is provided on the combine horvester.

Literoture supplied with lhe Mochine:

No ony lileroture ore submiiled by monufocturer However, o monuol in
respect of combine horvesfer os o whole should be brought out in Hindiond
olher regionol longuoges os per relevont lndion stondords ls:8132-199g to
guide to users ond operolor of combine.

17.11

17.12
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17.7.4 Assessmenl of Weor:
i) The weor of engine components i.e. cylinder liners, piston, pislon rings, volves,

volve guides, springs, big-end beorings ond moin beorings wereLbserved
within ihe permissible limit.

ii)

iii)

The tronsmission geors ond componenls were found in normol working
condition.
The timing geors, clulch lining, releose beoring were found in normol working
condilion.
The condition of lhe componenls of broke, hydroulic system ond steering
system wos observed to be normol.
Ihe condition of the beoring, choins, sprockels ond belts wos observed to be
normol.
The components of storter moior ond olternotor were found in normol working
condition.
The rote of weor of rosp bor ond peg teelh of threshing cylinder & concove
were observed os normol.

Hordness ond Chemicol composilion:

Hordness of knife guord ond rosp bor ore not conforming to ls:6024-g99 ond
boih lS:10378-1982.

Mongonese ond corbon conlenl of knife blode ond knife bock do not
complying to lS: 6025-tgB2 ond tS:t03ZB-1982 respeclively.

Mointensnce/Service problems:
No noticeoble mointenonce/service problem wos observed during the course
of test of this lnstitute.

Defecls & Problems:
No noticeoble defect or problem wos observed during entire test of the
combine horvester.

lobelling of Combine Horvesler:
The lobelling plote os per lS: 

.l0273.1999 
is provided on the combine horvesler.

Lileroture supplied with lhe Mochine:

No ony lileroture ore submiiled by monufociurer However, o monuol in
respect of combine horvester os o whole should be brought out in Hindiond
other regionol longuoges os per relevont lndion stondords ls:8132-1999 to
guide to users ond operolor of combine.

)

)

IV

vi

vii)

17.9

17.9.1

17,?.2

17.10

17.10

17.11

17.12
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s.
No.

Chqroclerislics Requiremenl Declored Observed Remork

Prim,e mover performonce
i) Mox. Power

{obsolute) Averoge
mox. Power observed
during 2 hrs. Mox.
power lesl in nolurol
ombienl condition
kWlPsl

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

74.3
(r01.0)

71.44 (97.1s) Conforms

i.'\\tl\ ,,,,:

;.1

ii) Mox. power observed
during lesl ofter
odjusting lhe no lood
engine speed os per
recommendotion of
lhe monufocturer for
field work. kWlPsl

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

N.A 49.93

167.$el

Unoscerioinoble

iiil Power ol roted
engine speed, kW(Ps)

The observed
volue must noi be
less thon 5% of lhe
declored volue by
the oopliconl.

74.3 .

(r0r.0)
71.30

{e6.4A)

Conforms

iv) Specific fuel
consumption S/kWh.

The overoge
obsdrved volue
during 2 hr. mox.
power test must
be within !5% ot
the declored
volue by
opplicont/
monufocturer.

265 273 conforms

v) Mox. smoke densily
(bosch no.) ol B0%
lood belween the
speed of mox. power
& 557o of speed ot
mox. or '1000 rpm
which ever is higher,
should be observed
os per CMVR rule

For lroclor :-
5.2 bosch no. or 75
hortridge
For engine i
Free decelerolion
or noturol
ospiroied or turbo
chorges - 65
horiridoe

5.2 2.1 Conforms

vi) Mox. cronk shoft torque,
(N-m) observed during
the lest ofler no lood
engine speed is
odjusted os per
monufoclure's
recommendotion for
field work

it must nol be less
thon 8% of
declore volue by
monufocturer.

390 348.0 Confcrms

vii) Bock up lorque,% 7%min. 21.09 Conforms

18. SETECTED PERFORMANCE AND OTHER CHARACTERISTICS AS PER lS: 15806-2008.
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viii) Mox. operoting lemp.
To be declored by
monufocturer

i) engine oil

ii) Coolont

120

t00

113.2

99

Conforms

Conforms

ix) Lubricoiion oil
consumpiion, S/kWh

l% of SFC ot Shr.
mox, power iest
during high
ombient
condition

2.73 0.21o Conforms

12. Brok

il-l
e performon<:e

tl,"PPi"tl
o force I

less thon I

r breok I

t0 m or S< OISV +
v2/130
V=speed
corresponding to
80% of design
mox. soeed. kmoh

Mox.
disionce ol
equol to or
600No
pedol, m

5.09 Conforms

ii) Mox. force exerted I < aOON.
on broke pedol to Iochieve o I

decelerotion of 2.S lm/secz. I

286 Conforms

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

Yes or No Yes Conforms

2 Me :honicol vibrolion
i) Operotor's plotforrn 120 pm mox. 250 Does not

conform
ii) Steering wheel 150 ilm mox. 290 Does not

conform
iii) Seol with driver

seoied
120;rm mox. 140 Does not

conform
4. Air cleoner oil pull over

i) Mox. oil pull over in %
oge when tested in
occordonce with lS:
8122 pt. (ll)-2000

Not
opplicoble

Mochine is

provided
with dry
iype oir
cleoner

hence lesl
is ovoideci

5. Nois( meosuremenl
i) Mox. ombienl noise

emilled by combine
dB IAI

88 dB (A) os
per CMVR

90.7 Does not
conform

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

ot
level

98 dB (A) os
per CMVR,

r00.8 Does not
conform
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6. Discord limil
i) Cylinder bore

diomeier, mm
Should not
exceed ihe

volues
declored by

the
monufoctt-rre

104.r5 104.O2 Conforms

ii) Piston diometer -do- 103.88 103.88 Conforms
iii) Ring end gop -do- lst comp - 1.2

2na compl.2
Oil control-1.2

0.55
0.60
0.60

Conforms
Conforms
Conforms

iv) Ring groove
cleoronce

-do- I't comp{.7
2na comp{.2
Oilcontrol{.2

NA
0.0s
0.04

Conforms
Conforms

v) Diometricol ond oxiol
cleoronce of big end
beoring

-do- Diometricol-0.12

Axiol- NA
0.1I
0.15

Conforms
for

Diomelricol
cleoronce

onlv
vi) Diomelricol ond oxiol

cleoronce of moin
beorinos

-do- Diometricol- 0.10

Axiol- 0.05
0.10
0.05

Confcrms

vii) Height over the rivet
of o broke lining

Not
opplicoble

Up io rivei heod 2.80 mm
over the

rivet heod

Conforms

viii) Heighl over the rivet
of o clutch plole

-do- Up to rivet heod 2.04mm
over ihe

rivet heod

Conforms

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

essenliol
Provided Conforms

ii) Groin breokoge in
groin lonk

<2.5% Wheot
(0.2701o 0.988)%

Av9.0.5777o
Poddy

(0.265 to
r.738)

Avo.l.l32%

Conforms

iii) Non
losses

collectoble < 2.5% for wheol,
poddy & grom
< 4.0% for soybeon

Wheol
(0.538 to
1.186%l

4v9.0.846%
Poddy

(0.191 to
0.494%)

Ava.O.347%

Conforms

iv) Threshing efficiency > 98% wheot &
poddy

Wheol
(99.53 to
ee.e6%l

4v9.99.76%
Poddy

198.71 lo

Conforms

NOR |I{ERN REGION FARM MACHINERY TRAINING AND TESTINC iNSUTtiTP. ruSAN
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ee.e0%)
Avo.99.l5%

v) Cleoning efficiency > 96 7o wheot &
poddy

Wheot
(98.40 to 98.93%)

4v9.98.56%
Poddy

(96.03 io
e7.s7%)

Avs.96.7l%

Conforms

l8
Sofelv reouiremenl
i) Guords ogoinsl oll

movino oer
Essentiol Provided Conforms

ii) Lighting onongemenl
o) Heod lighl
b) Porking lighl
c) lndicoiion
d) Reverse geor
e) Broke
f) Number plole

Essentiol os
CMVR

Provided with
CMVR

certificotion
No. CMVR/
COMB-

sP/2012-13/11a

Conforms

iiil Groin tonk cover Essentiol Provided Conforrirs
iv) Spork onesler

engine's exhoust
Essenliol Not

provided
Does nol
conform
however

lhe
lurbochorg

er is
provided in

enqine.
v) Slone trop before

concove
Essentiol Provided Conforms

vi) Reor view minor Essentiol Provided Conforms
vii) Slip clulch ot

following drives -
oi Cutling ploiform

b) under shot
conveyor drive

c) Groin & toiling
elevolor

Essentiol

Provided

Provided

Not
Provided

Not
Provided
Provided

Noi
orovided

Conforms
foi'b) only

viii) Anti slip surfoces ot
operolor plotform &
lodder & proper
gripping for the
control levers

Essentiol Provided Conforms

ix) Working cleoronce
oround the controls

Essentiol
70 mm. min.

Provided Conforms

x) Lobelling of control
qoucle

Essenliol Lobelled
with symbols

Conforms
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9. Moleriol of conslruclion :

i) Guord should
conforms to lS: 6024 -
I 983

The guord (excepl
ledger plote) sholl be
monufoclured from
molleoble iron cosiing
( lS:2l0B-19771, sleel
cosiing (lS: 1030-1974)
or sleel forging (lS:

2004-t97Bl

C= 0.41%
Si= 0.19%

Mn= 0.67%
P= 0.035%
S= O.23%

Unoscertoin
-oble os ihe

relevoni
code does
not specify
lhe content

limit.
ii) Knife blode As per lS

:6025 -1982
ll must hove
Chemicol
composilion os
C=0.704.95%
Mn =0.30{.50 %

C= O.76%
Mn= O.747"

Conforms
Does not
conform

iii) Knife bock
Musi meel ihe
requiremenl of
lS:10378-1982

The knife bock sholl
be monufoctured
from Corbon Steel
hoving minimum
corbon content of
0.35 %

C= 0.18% Does not
conform

..1 ):

i*:'1;1.;:_
i.,- ..1,,
'' 

" 
a-- '.,-r'

10. lobellino of combine horvesler
It should conforms lo lS:

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

Provided Conforms

lt Breok down (crilicol. moior & minor)
Essentiol os per lS:

15806-2008 Annexure
Ar. Az. Ar

None Conforms

TESTING AUTHORITY

Tests report compiled by: Sh. S.A. Hinge, Assisionl Agricullurol Engineer

G.R. AMBATKAR
Agriculluro! Engineer

R.K. NEMA
Agricullurol Engineer

HIMAT SINGH
Direclor


