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17,9 Weor of the Peg Teelh:

Theweorofthepegieethofthethreshingcylinder
meosured. The percentoge weor on moss bosis wos

results ore given below:

ond concove wos
computed ond the

Percent weor bY weight
{%l

sl.
No.

Originol moss before
test (g)

Moss ofter
26.74hours of tesl

{q}

o) Peg teeth of threshing cylinder:

I \25.6 r 25.0 u.46

2. 21.3 120.2 0.?l

28.7 127.7 0.78

4 24.7 123.9 0.64

q 24.5 22.8 1.37

6 23.6 22.4 0.97

7 22.4 21.4 0.82

o 20.4 19.7 0.58

b) Peg teeth of Concove: o.3o ,<:ffi132.0 l3l .6

2 r 19.5 119.2 0.25 i.i{'{$

3 121.8 119.2 2.13 \r,Y.(
4 127.2 r 25.5 1.34

5 128.1 t27.2 0.70

6 126.7 124.6 1.66

18
181

SUMMARY OF OBSERVATIONS, COMMENTS AND RECOMMENDATIONS

Engine Performonce Tesl:

Engine
Broke
power,
kW (Ps)

Cronkshoft
torque.
Nm(kgf-m)

Engine
speed
(rpm)

Hourly fuel
consump-
tion kg/h /
{t/h}

Specific fuel
consump-
tion kglkwh
(kq/hph)

Specific
energy, kwh/l
(hph/l)

il Moxin rum oower - 2 hours tesl:
7 | .8t97 .61 305.4{3 t .2) 2350 t8550 {22520} I O.ZS8(O.tes) I 3.185 (4.332)

iil Powcr ol roted enoine speed (241)0 t 50 rpm)
71.s 197 .31 2eB.l {30.4) 24W t8.741{22.4441 o.262 (O.1e3l 3.187 (4.334)

66.7 190.61 277.8 ,28.31 2410 t*%t223xl I o.zto (0.203) I 2.e8 (4.051)

iiil Moximum toroue:
64.1 /B7.1 3s5.9(36.3) r800 1s.42s n8.507) I O.241 (O.177], 3.443 (4.681)

60. r (81 ./) 333.9 (34.1 I 800 14.835 il8.047) | 0.247p.182) 3.330 {4.528).

iv) Five hour roting test:
o) Enoine looded lo ?07" of moximum power:
60.r (8r.7) 248.9t2s.41 2417 r7.r4s (20.864) | 0.28 (0.2101 2.88213.919r

ht tm

63.5 {86.3) 27s.9 (28.21 2303 rat I t lzzos2l | 0.285 t0.210) | 2.881 {3.917}-

TESTTNG INSTITUTE, TIISSAR
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* Under high ombient condition.

ii The moximum power output of the engine wos observed os Z1.B kW

(9/.6 Ps) ot 2350 rpm of engine ot full throitle.
ii) The specific fuel consumption corresponding to moximum power ct ful!

throtile wos meosured os 0. 258 (0.189)Kg/kwh.

iii) The bock-up torque of the engine wos meosured os 15.7 & 20-l % lir

noturoi ombient of full throttle ond in high ombient of full throlile re ii,;:i:

resPectivelY.
iv) The moximum smoke density wos recorded os 2.71 (Bosch No.) v;hicii ,:

within permissible limit

v) The moximum temperoture of engine oil, coolont (woter) ond e.<hi;,..',.,

gos wos observed os 105. 92 ond 499.40C respectively.

vi) The iubricoting oil & coolont consumption during five hours roiing tesi

were meosured os 0.094{0.069) g/kwh (g/hph) ond 0.08% of toiai cori',r.,1

copocitY resPectivelY.

18.2 Turning obilitY:
The rodius of turning circle of LHS ond RHS wos observed sotisfocir:rl'.

'.I '"rt tlz
I

I

r8.3

18.4

18.5

18.6

i)

ii)

Visibility:

The visibility oround the cutter bor from operotor's seot in normol siilin;
position is sotisfoctory.

Broking Performonce:

The siopping distonce ond force corresponding to 2.50 nr/sec2

decelerotion where observed os 10.2 m ond I 93.9 N respectively"

The performonce of porking broke wos found sotisfoctory.

Mechonicol Vibrotion:

The omplitude of mechonicol vibrotion of components morked c: i'; .,
chopter l3 of ihis report ore on higher side. This colls for providing suitobie

remediol meosures to dompen the vibrotion in order to impi"cv{:} iire

operotionol comfort ond service life of vorious components & sui:

ossemblies.

Noise meosurement:

The ombient noise emitted by the mochine of bistonder ond driver's ecr

level were meosured os 83.0 & 92.8 dB (o) respectively which ore wiihin

specified limits in relevont code.
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18.7
I8.7.1

Field Test:

Summory of field tesls:
Ihe results of the field test ore summorized below:

:l.,
'l

18.7.1.I Wheot Horvesling:
i) The groin breokoge in oll the vorieties tested wos meosured os 1.300 to

1.663%.

ii) The totol non collectoble losses ronged from 0.585 to 2.944 percent .

iii) The totol processing losses ronged from 1.582 to 2.278% .

iv) The threshing efficiency ronged from 99.5 to 99.9%.

v) The cleoning effieiency ronged from 97.1 to ?7.8% .

'18.7.1.2 Poddy Horvesting:
i) The groin breokoge ronged from I .077 to 2.153 % .

ii) The totol non-collectoble losses ronged from 0.620 to 2.216% .

iii) The totol processing losses ronged from | .8221o 3.199 % .

iv) The threshing efficiency ronged from 98.? lo 99.6 %.

v) The cleoning efficiency ronged from 95.4 to 97.1%

18.7.2 Horvesling of ony other crops:

The performonce of combine to horvest wheot, poddy crops wos evoluoted
os the some were recommended by the opplicont.

NORTHERN REGION FARM MACHINERY TRAINTNG AND TESTING INSTITUTE. HISSAR

S.

No
Porometers Ronge of porometers Averoge of porometers

Wheot Horvesting Poddy
Horvestinq

Wheot
Horvestinq

Poddy
Horvestinq

Speed of operotion
lkmohl

2.95 to 3.38 2.2O lo 3.12 3.15 ?.68

L. Areo covered (hoih) r.0t to IB 0.59 to 0.85 r.09 o.70
? Fuel consumption:

- (l/h)
- {l/ho)

7.50 to 8.33
5.38 to B.0B

B.22lo9.Bl
10.03 to 15.58

7.85
7.22

8.70
12.76

4. Crop throughpul
(tonne/h)

10.92 to 14.05 10.3/ to 14.81 12.02 I 2.51

5. Groin breokoge in moin
oroin outlet[%]

1.300 to I .563 I .077 to 2.1 53 1.491 1 .53I

6. Heoder losses(%) 0.573 to 2.885 0.509 to 1.894 t.2Bt 1.29y.17
7. Totol non-collectoble

losses(%l
0.585 to 2.994 0.620 to 2.216 r.359 l.d4v,fu$

\. ")ti'i:
B. Totol collectoble losses(%) 0.0/0 to 0.498 0.397 to 0.993 0.272 0.639

9. Totol processing losses{%) 1.582 to 2.278 I .822 to 3.199 1.8s3 2.519

10. Ihreshing efficiency(%) 99.5 to 99 .9 98.9 lo 99.6 99.7 99.3

ll Cleoning efficiency(%) 97.1 to 97.8 95.4 to 97.1 97.5 . 96.3



Comb -9211511

18.7.3

SELF PROPELLED COMBINE HARVESTER
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Eose of Operotion qnd Sofeiy Provision:

The controls provided oround the operotor ore within eosy reoch. br:t not
lobelled with symbols os per lndion stondord. Therefore it is recomrfienr"Jecl
thoi the symbols os per the requirement of 15-6283-1998 moy be provided.

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

Spork orresting device is provided in the engine exhoust system which is

considered essentiol.

ii)

iii)

iv) Slip clutch / provision hove been mode for
ond groin ond toiling elevotor.

An electronic switch is provided for reel
sheet.

undershot conveyor, feeder ouger

speed control of RHS of operotorv)

vi)

vii)

18.7.4

A sheor bolt is provided in unlooding

The groin tonk needs to be provided

Assessment of Weor:

ouger.

wiih suitoble groin fill indicotor device.

The weor of engine components i.e. cylinder liners, piston, piston rings, volves,
volve guides, springs, big-end beorings ond moin beorings were observed
within the permissible limit.

ii) The tronsmission geors ond components were found in normol working
condition.

The timing geors, clutch lining, releose beoring were
condition.

found in normol working

The condition of the 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.

vii) The rote of weqr of rosp bor ond peg ieeth of threshing cylinder & concove
were observed os normol.

iii)

iv)

v)

vi)

SSAR ----l
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18.7.5 Speciolfeotures
i) To ond fro movernent of cutting plotform.

ii) Setting of plotform ongle from 3 to 6 degree.

iii) Reelrpm control switch of operotor plotform ponel boord ore provided.
iv) wobble box ossembly which ollow the odjustment of plotform.

v) Sofety clutch in feed ouger drive shoft.

vi) Posi torque ossembly to mointoin the jerk of ground speed.
vii) Self cleoning orrongement in rodiotor ossembly.

viii) Mechonicol voriotor pulley olong with hond lever is provided for blower speed
odlustment.

ix) Steering shoft con be tilted os per convenient of operotor.

I8.8

18.8.1

r 8.8.2

18.9

18.r0

Hqrdness ond Chemicol composition:

Hordness of knife blode of remoinder zone is higher ond hordness of knife
guord is lower thon the limit specified in iS

:6025-2004 & IS: 5024-2004 respectively. These should be looked into of regulci
production level.

Chemicol composition of knife blode & knife bock ore conforming the limit os

specified in relevont BIS code.

[obelling of Combine Horvester:

The lobelling plote os per lS:1O273-2004 is provided on the combine horvest*i'.

literqlure supplied with the Mochine:

Following literotures hove been provided by the monufocturer
i) operotor monuol in Engrish, Hindi & punjobi with detoilect

informotion on mochine operotion, odjustments ond mointenonce
schedule.

ii) Port coiologue in English

Although the literotures submitted were odequote bui these should

be modified os per lS:8132-1999 in Hindi & other regionol longuoges
to guide the users ond operotor of combine horvester.

NOEITDRN REGION FARM MACHINERY TRAINhIG ANM
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I9. SEIECTED PERFORMANCE AND OTHER CHARACTERISTICS AS PER lS: 15806-2008.

Comb -9211511 COMMERCIAL

s.
No.

Chorocteristics Requiremenl Declored Observed Remork

I Prime mover oerformonce
i) Mox. Power

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

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

74 t5%
(r00.6rs%)

71 .B(e7 .6)
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 musl not
be less thon 5% of
declored volue.

74 !5%
(r00.6ts%)

7 t .B{e7.6)
Conforms

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

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

74 !5%
(100.6rs%)

7 t .B(?7 .6) Conforms

iv) Specific fuel
consumption g/kWh.

Ihe overoge
observed volue
during 2 hr. mox.
power test must
be within !5% of
the declored
volue by
opplicont/
monufocturer.

22s(!s%) 2sB( r Be) Does not
conform

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

For troctor:-
5.2 bosch no. or 75
hortridge
For engine :-

Free decelerotion
or noturol
ospiroied or turbo
chorges - 65
hortridge

5.2 2.71 Conforms

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

odjusied os per
monufocture's
recommendotion for
field work

It must not be less

thon B% of
declore volue by
monufocturer. 340 -350 355.9 Conforms

NORTHERN REGION FARM MACHINERY TRATNING AND TESTING TNSTITUTE, HISSAR
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vii) Bock uo torque. % 7% min. t5.7 % Conforms

a

viii) Mox. operoting temP.
Io be declored bY
monufocturer

i) engine oil

ii) Coolonl

1350c

lt00 c

t05 0c

92.O oC

Conforms

Conforms

ix) Lubricotion oil
consumption, g/kWh

1% ot SFC ot 5hr.
mox. power test
during high
ombient
condition

2.85+10% o.o94 Conforms

2. Broke oerformonce
i) Mox. stoPPing

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

l0 m or S< 0.15V +

v2l 130

V=speed
corresponding to
BO% of design
mox. soeed, kmph

10.0 5.1 6 Conformf[[
.r'-)(T
, .i l!n*/t

o^\':// I\. -.1:

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

< 600N. 500 r93.5 Conforms

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

Yes or No Yes Conforms

3. Mec honicol vibrolion
i) Operotor's plotform 120 um mox. 170 Does noi

conform

ii) Sieering wheel i 50 pm mox. 230 Does nol
conlorm

iii) Seot with driver
seoted

120 pm mox, r00 Conforms

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

oge when tested in
occordonce with lS:

8122 pt. (ll)-2000

O.25%mox. Not
opplicoble
os the dry
type oir

cleoner is

orovided
5. Noise meosurement

i) Mox. ombient noise
emitted by combine
dB {A)

BB dB (A) os per
CMVR

83.0 Conforms

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

98 dB (A) os per
CMVR,

92.8 Conforms
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6. Discqrd limil
i) Cylinder bore

diometer. mm
Should not

exceed the volues
declored by the

monufocture

lA6-77 mm r06.50 Conforms

ii) Plston diometer -do- t06.30 106.37 Conforms
iii) Ring end gop -do- I't comp-

o.7 5
2nd comp-

2.O

Oil ring-
o.75

lst comp-
0.35

2nd comp-
r.35

Oilring-
0.55

Conforms

iv) Ring groove
cleoronce

-do- I st comp-
toper

2nd comp-
0.25

Oilring-
0.25

2nd comp-
0.o7

Oilring-
0.06

Conforms

v) Diometricol ond oxiol
cleoronce of big end
beorino

-do- 0.32l0.38 Diometricol
0.1 I

Axiol - 0.30
Conforms

vi) Diometricol ond oxiol
cleoronce of moin
beorinqs

-do- 0.32l0.s0 Diometricol
0. t0

Axiol-0.05
Conforms

vii) Thickness of broke
lining

-do- Up to rivet
heod

1.1 to 1.3

mm over
the rivet

heod

Conforms

viii) Thickness of clutch
plote

-do- Up to rivet
heod

2.1 to 2.2
mm over
the rivet

heod

Conforms

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

essentiol
Wheot &
poddy

Suitoble for
Wheot &
poddy

Conforms

ii) Groin breokoge
groin tonk

<2.5% Wheot- (1.300
to 1.663%)
Avg.=1.491%
Poddy- (1.077
to 2.153%)
Avg.=1.531%

Conforms
for both

wheot ond
poddy

iii) Non collectoble
losses

< 2.5% for wheot.
poddy & grom
< 4.0% forsoybeon

Wheot- (0.585

b 2.ea4%)
Avg.=1.359%
Poddy- (0.620
to 2.216%)
Avg.= 1.648%

Conforms
for bolh

wheot ond
poddy

NORTI{ERN REGION FARM MACHINERY TRAINING AND TESTING HISSAR
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iv) Threshing efficiency > 98% wheot &
poddy

Wheot- (99.5

to 99.9%)
Avg.=99.77
Poddy- (98.9 tc

e9.6%l
Avg.=99.37.

Conforms
for both

wheot ond
poddy

v) Cleoning efficiency > 96 % wheot
poddy

Wheot- (97.1

to 97.81

Avg.=97.57
Poddy- (95.4 tc
e7.11

Avo.=96.37.

Conforms
for both

wheot qncJ

poddy

8. emenl
i) Guords

moving
ogoinst oll

per
Essentiol Provided Conforms

ii) Lighting orrongemenl
o) Heod light
b) Porking light
c) lndicotion
d) Reverse geor
e) Broke
f) Number plote

Essentiol os per
CMVR

Provided os
per CMVR Test

Report No.
CMVR/Comb-

sP/20r 0/ 60

doled
I r.0t.20lt

from NFMT&TI,

Hisor

Conforms

11
a

iii) Groin tonk cover Essentiol Provided Conforms

iv) Spork orrester in
engine's exhoust

Essentiol Not
provided

the turbo
chorged
engine

eliminotes
the

requiremen
of the

seporote
spork

orrester)

v) Stone trop before
CONCOVE

Essentiol Provided Conforms

vi) Reor view mirror Essentiol Provided Conforms

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

Essentiol

Provided Conforms
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9.

viii) Anii slip surfoces ot
operotor 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
oouoe

Essentiol provided Conforms

Mofirriol of construclion :

i) Guord should
conforms to lS: 6024 -

2004

The guord {excePt
Iedger plote) sholl be
monufoctured from
molleoble iron costing
( lS: 2l0B-1977!, steel
costing {lS: l03O-197a)
or steel forging (lS:

20a4-1978],

C=0.45%
Si=0.20%

Mn=0.55%
P=0.O27%

S=0.019%

Unoscertoin
oble os the
relevont
code does
not specify
the limit of
content.

ii) Knife blode As Per lS

:6025 -2OO4

It must hove
Chemicol
composition os
C= 0.70-0.95%
Mn =0.30-0.50 %

C=0.90%
Mn=O.42%

Conforms

iii) Knife bock
Must ':[I-]€et the
requirement of
lS:1 0378-2006

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

C=O.36% Conforms

t0. Lob ellinq of combine horve: rter

It shoulcl conforms to lS:

10273-2004

Essentiol.
It should mention
moke & model
,Engine No. Chossis
No., Yeor of
monufoclure, Power
& SFC of engine

Provided Conforms

1l Bre@inor) ='--
Essentiol os per lS:

15806-2008 Annexure
Ar. Az, A:

None Conforms


