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SELF

Weor of lhe Peg Teeth:

The weor of ihe peg teeth of the
meosured. The percenioge weor
results ore given below:

PROPELLED COMBINE HARVESTER
.KULDEEP-932'

17.9

threshing cylinder
on moss bosis wos

ond concove wos
computed ond the
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sl.
No.

Originol moss before
test Io)

Moss ofter 28.77 hours of
test {q)

Percent weor by weight
(%l

o) Peg teeth of lhreshing cylinder:
207.4 206.9 0.24

2, 222.6 221.5 0.49
3 220.O 2r8.3 0.77
4 220.4 218.7 0.77
q 212.O 210.4 0.75
6 227.3 226.1 0.53
7 206.3 204.8 0.72
B 211.2 210.1 0.52
b) Peg teeih of Concove:
I 221.1 221.0 o.49
2 218.7 217.2 0.68
3 220.5 219.4 0.50
4 216.8 215.2 0.79
5 224.1 223.0 0.49
6 229.9 229.A 0.39
7 2r 3.5 212.4 0.52
B 228.3 226.2 0.91
9 229.1 228.0 0.48

I8 SUMMARY OF OBSERVAIIONS, COMMENTS AND RECOMMENDATIONS
18.1 Engine Performonce Test:

Engine

Broke
power, kW

(Ps)

Cronksho
ft torque,
Nm{kgf-
m)

Engine

speed
(rpm)

Hourly fuel
consumption
kglh I (tlh)

Specific
fuel
consumpti
on kg/kwtr
(ksi hph)

Specific energy,
kwh/l (hphil)

i) Moximum power - 2 hours tesl:
92.1(125.2 409.2 (41.8) 2250 24.468 (29.6| 0.266 (0.195) 3.1 r 0 (4.228)
79.8 ( tu8.5 5'1e.8{5e.2) r 375 t8.514 (22.365) 0.233 (0. t 71 ) 3.566 (4.848)****

ii) Power ol roted engine speed (2200 rpm)
94.3(128.2\ 428.6 (43.7) 2200 24.501(29.634) 0.260 (0.I9r) 3.182 G.327\
87.0 (1r 8.3) 395.i(40.i ) 2200 2i.8sB (19.060) 0.2'14 (0.202) 2.994 (4.010)*

NORTHERN REGION FARM MACHINE,RY TRAINING AND TESTINC INSTITUTE,TIISEN



Comb - 11111603 I SELF PROPELLED COMBINE HARVESTER
i .KULDEEP-932'

iii) Moximum torque:
79.9 (108.6) 550.8 (s6.2) I 450 18 878 (22.77i) I 0.2-i6 (0. r74) 3.509 (4.770)

72. r (98.0) 60r.0(6r.3 r 200 r7.555(2r.r26) | 0.243 (0.r79) 3.413 (4.640)x***

v) Five hour roling lest:
o) Engine looded lo 90% of moximum power:

Br.4(r r0.7) 3s6.6(36.4) 2283 22.44 | (27 .330) | 0.27 6(0.203\ 2.980(4.052).

b) moximum power:
8e.7 (122.0) 407.7 (41.61 2200 24.t3312e.3e5) I 0.26e(0.re8) 3.0s2(4. r49)

* Under high ombienl conditions
Field settings

"*** of 1600 rpm
i) The moximum power output of the engine wos observed os 92.1 kW

1125.2 Ps) & 79.8 kW (.l08.5 Ps) ot 2250 rpm ond l600 rpm of engine ot full

throttle ond setting recommend for field operotion respectively.
ii) The specific fuel consumpiion corresponding to moximum power oi full

throttle ond setting recommended for field operotion wos meosured os 0.

266 & 0.233 Kgi kwh (0. I 95 & 0.I 7l kg/hph ) .

iii) The bock-up torque of the engine wos mecsured os 3O.B % under nolurol
ombient ot full throtile.

iv) The moximum smoke density wos recorded os 4.45 (Bosch No.) which is

within permissible limii
v) The moximum temperoture of engine oil. coolont (woter) ond exhoust

gos wos observed os 108.4, 99 ond 4920 C respectively.
vi) The lubricoting oil & coolont consumption during five hours roting test

were meosured os 0.392(O.2BB) g/kwh (O/hpli1 ond O32% of totol coolont
copociiy respectively. ,6i;'l,i/:.. " t

18.2 Iurning obiliiy: t)( i,.
The rodius of lurning circle of LHS ond RHS wos observed sotisfoctory. \t-i.

18.3 Visibility:

The visibility oround the cutter bor from operotor's seot in normol silting
position is soiisfoclory.

18.4 BrokingPerformonce:

i) The pedol force ond siopping distonce corresponding to meon
decelerotion of 2.5 mlsec2 were observed 280 N ond I 

,l.0 
m"

ii) The performonce of porking broke wos found sotisfoctory.

18.5 MechonicolVibrolion:
The omplitude of mechonicol vibrotion of components morked os (.) in

chopter l3 of ihis report ore on higher side. This colls for providing suitoble
remediol meosures to dompen the vibrotion in order to improve the
operotionol comfort ond service life of vorious components & sub

ossemblies.
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r 8.6

18.7

18.7.1

Noise meosurement:

The ombient noise emitted by
levelwere meosured os B7.B &

Field Test:
Summory of field tests:

the mochine of bistonder ond driver's eor
97.8 dB (o) respectively

The results of the field .lesi ore summorized below:
S.

No
Porometers Ronge of porometers Averoge of poromeiers

Wheol Horvesting Poddy
Horvestino

Wheot
Horvestinq

Poddy
Horvestino

I Speed of operotion
tkmoh)

2.951o
e(o

2.85 to 3.57 3.39 3.1 s

2. Areo covered (ho/h) 0.947 to
1 .189

0.803 to 0.927 1 .071 0.848

3. Fuel consumption:
- (l/h)
- (l/ho)

8.34 to 9.62
7 .99 to 9.12

8.20 to 9.80
9.93to11.54

9.il
8.53

9.0 r

I 0.61

4. Crop throughput
(tonne/h)

r0.l to 15.0 | 4.21o 17 .7 12.4 16.2

5. Groin breokoge
oroin outletl%)

rn motn 0.370 to I .010 0.407 to 0.937 0.791 0.701

6. Heoder losses{%) 0.397 to 0.829 0.321 io 0.8.l6 0.604 0.499
7 Totol non-collecioble

losses(%)
0.6041o 1 .299 0.555 to I .250 0rB 0.837

8. Totol collectoble losses(%) 0.470 to I .000 0.712 o I .107 0.784 0932
9. Totol processing losses(%) 1.677 to 2.424 1.353 o 2.347 r.989 1.972
10. Threshing efficiency (%) 9B.B Io 99.7 98.7 o 99.2 99.2 98.9
il Cleoning efficiency(%) 96.2 to 97 .5 96.) o 96.7 96.9 9 6.5

18.7.1.1

i)

ii)

iii)

iv)
v)
vi)
vii)
viii)

18.7.1"2

i)

ii)

Wheot Horvesting:
The groin breokoge in oll the vorieties tesied wos meosured os 0.370 to
r .0r 0%.
The rock ond sieve losses ronged from 0.079 to 0.346 ond o.lo0 to 0.331
perceni respectively.
The heoder losses voried from 0.397 to 0.829 %
The collectoble losses ronged from0.470 to ,l.00%

The totol non collecloble losses ronged from 0.604 to 1.29? % .

The totol processing losses ronged from I .677 to 2.424% .

The threshing efficiency ronged from 9B.B Io 997%.
The cleoning efficiency ronged from 96.21o 97 .5% .

Poddy Horvesting:
The groin breokoge ronged from0.407 1o0.937 % .

The rock ond sieve losses ronged from 0.1 12 Io 0.212 ond 0.112 io 0.243
percent respectively.

iii) The heoder losses voried from 0.321 to 0.8.l6%.
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iv)
v)
vi)
vii)
viii)

18.7.2

18.7.3

i)

iv)

v)
18.7.4

i)

vi)

vii)

18.8

18.8.1

16.6.2

ii)

iii)

The collectoble losses ronged from 0.712 to L101%
The iotol non-collecioble losses ronged from 0.555 to 1.250% .

The iotol processing losses ronged from 1.353 to 2.347% .

Ihe threshing efficiency ronged from gB.B to99.2%.
The cleoning efficiency ronged from 96.1 to 96.7%
Horvesiing of ony olher crops:
The performonce of combine to horvest wheoi &poddy crops hove
evoluoted os the some were recommended by the opplicont.
Eose of Operotion ond Sofety Provision:
The controls provided oround the operotor ore within eosy reoch, bul not
lobelled with symbols os per lndion stondord. Therefore it is recommended
thot the symbols os per the requiremeni of ls-5283-1998 moy be provided.
The design of stone trop need lo be modified for eosy cleoning withoui
removing heoder unit.
Slip clutch / sofety device in knife drive is considered essentiol from sofety
point of view which needs to be provided.
The mechonicol orrongement for odjusting the reel speed though provided,
needs to be modified such thoi the some could be controlled from operoiors
position.
The groin tonk needs to be provided with suitoble groin fill indicotor device.
Assessmenl of Weor:
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 limii.
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 broke, hydroulic system ond steering
system wos observed to be normol.
The 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 teeth of threshing cylinder & concove
were obsenyed os normol.
Hordness ond Chemicol composilion:

Hordness of knife guord do not conform with the limits
15:6025-1999 ond 15:6024-1999. These should be looked
production level

ii)

iir)

iv)

v)

,/tfi)'
os specified in fi(olr"':'.i
inio ol regulor \'i-

Chemicoi onoiysis cjoio ior knife biocie
the limits is specified in lS 6025-1999 & lS

to oi regulor production level.

Lobelling of Combine Horvesfer:
The lobelling plote os per IS:10273-1999 is

& knife bock does not conform with
10378-.I982. This should be looked in

18.9
provided on the combine horvester.
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18.10 Literoture supplied with the Mochine:

The following literoiure were supplied by the firm in
1. Operotor monuol
2. Service mcnuol
3. Porl cotologue

English.

However the monuol hove to be modified in occordonce with 8132-1g99 ond
brought in Hindi & other regioncl longuoge for the guidonce to user ond
operotor of the combine horvester

19. SETECTED PERFORMANCE AND OTHER CHARACTERISTICS AS PER r5806-2008.

Comb - 11111603
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Prime mover
Mox. Power
(obsolute) Averoge
mox. power observed
during 2 hrs. mox.
power tesi in noturol
ombient condition

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

96.0(t30.5) e2.1(12s.2) Conforms

Mox. power observed
during iest cfter
odjusiing 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.

7e.B(t 0B.s)
ot 1600 rpm

Conforms

Power of roted
engine speed, kW(Ps)

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

e6.0(130.s) e4.3(128.2) Conforms

Specific fuel
consumption S/kWh.

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

235 ! 5% Does nol
conforms

Mox. smoke density
(bosch no.) at B0%
lood beiween the
cnoar{ nt mny nA\^/6r

& 55% of speed ot
mox. or .l000 

rpm
which ever is higher,
should be observed
os per CMVR rule

For troctor :-

5.2 bosch no. or 75
hortridge
Enr annino
' v, v,.v" ru

Free deceleroiion
or noturol
ospiroted or turbo
chorges - 65

Conforms
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vi) Mox. cronk shoft
torque, (N-m)
observed during ihe
tesi oi no lood
engine speed is

odjusied os per
monufocture's
recommendolion for
field work

It must not be less

ihon B% of
declore volue by
monufocturer. 475 Nm 60r.0(6r"3) Conforms

vii) Bock uo toroue. % 77 min. 30.8% Conforms
viii) Mox. operoting temp.

To be declored by
monufocturer

i) engine oil

ii) Cooloni

120

950 C

I08.4

99.00 c

Conforms

Does not
conforms

ix) Lubricotion oil
consumption, g/kWh

l% of SFC ot 5hr.
mox. power lest
during high
ombient
condition

2.69 + 10% 0.392 Conforms

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 +
yz1130

V=speed
corresponding to
80% of design
mox. speed, kmph

r 0.0 6.03 Conforms

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

< 600N. 600 280 Conforms

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

Yes or No Yes Conforms

,{i '

fv{*
Y;t>'P

3. Me< honicol vibrolion
i) Operotor's ploiform 120 pm mox. 170 Does not

conforms
ii) Steerino wheel 150 um mox. 140 Conforms
iii) Seoi with driver

seoted
120 pm mox. 120 Conforms

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

oge when tested in
occordonce wiih lS:

8122 pt. (ll)"2000

0.25%max Not
opplicoble
os dry type

oir cleoner is

provided

NORTHERN REGION FARM MACHINERY TRAINING AND TESTING INSTITUTE. HISAR
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5. Noise meosuremenl
i) Mox. ombient noise

emitied by combine
dB IA}

BB dB (A) os per
CMVR

B.B 878 Conforms

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

98 dB (A) os per
CMVR,

9B 97.8 Conform.s

6. Discord limil
i) Cylinder bore

diometer, mm
Should nol

exceed ihe volues
declored by the

monufociure

107.534 107.29 I Conforms

ii) Piston diometer -do- r06.40 r 06.54 Conforms
iii) Ring end gop -_do- 2.0 0.6 mox Conforms
iv) Ring groove

cleoronce
--do.- 0.20 0.08 mox Conforms

v) Diometricol ond oxiol
cleoronce of big end
beoring

-do- Diome -
tricol - 0.1B

Axiol - 0.25

Diome -
tricol- 0.09
Axiol - 0.20

Conforms

Conforms
vi) Diometricol ond oxiol

cleoronce of moin
beorings

--do-- Diometrico
0.1 78

Axiol-
0.356

Diomelricol-
0.il

Axicl * 0.l0

Conforms

Conforms

vii) Thickness of broke
lining

-do- Up 1o rivel
heod

Not
opplicoble

os the
ceromic

breok lining
provided

Conforms

viii) Thickness of clutch
olote

-do- Up io rivel
heod

2.431o 3.4 Conforms

7. Fiel{ performonce
i) Suitobility for crops Wheoi & poddy

essentiol
Wheot &
poddy

Suitoble for
Wheot &
poddv

Conforms

ii) Groin breokoge in
groin tonk

<2 \q^ Wheot- (0.370
to 1.010%
Avg.=9.7917
Poddy- (0.407
to 0.937%)
Avq.=0.7017

Conforms
for both

wheot ond
poddy

iiil Non r-ollanlnl'.lo
losses

< ) \o7^ fnr rrrhanl

poddy & grom
< 4.0% for soybeon

lVhect- 0.604
lo 1,299%
(Avg. 1.018%)
Poddy- 0.555
Io 1.250%
(Avq. 0.837%)

Conforms
for both

wheot ond
poddy
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iv) Threshing efficiency > 98% wheot &
poddy

Wheot- 98.8 to
99.7%
(Av9.99.2%)
Poddy- 98.7 to
oo aaT/ / .L/O

(Avs.9B.9%l

Conforms
for both

wheot ond
poddy

v) Cleoning efficiency > 96 % wheot &
poddy

Wheot- 96.21o
97.5%
(Avs.e6.9%l
Poddy- 96.1 to
96.7%
(Avo.96.5%l

Conforms
for boih

wheot ond
poddy

Sofe ty requiremenl
i) Guords ogoinst oll

movinq oer
Essentiol Provided Conforms

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

Essenliol
CMVR

per Provided os
per CMVR Test

Reporl No.
CMVR/Combr-

sP /2013-1 4/t3i
doted

03.06.2013
from NFMT&TI,

Hisor

Conforms

iii) Groin tonk cover Essentiol Provided
iv) Spork orrester in

engine's exhoust
Essentiol Not

provided
However,

the
turbochorg-

eliminotes
the

requirement
of spork
orrester

v) Stone trop before
CONCOVE

Essentiol Provided Conforms

vil Reor view mirror Essentiol Provided Conforms
vii) Slip clutch ol

following drives -
o) Cuiting plolform
b) under shot
conveyor drive
c) Groin & toiling
elevotor

Essentiol

Provided
Provided

Provided

Conforms
Conforms

Conforms

viii) Anti slip surfoces oi
operoior plolform &
lodder & proper
gripping for the
conlrol levers

Essentiol Provided Conforms

ix) Working cleoronce
oround the controls

Essentiol
70 mm, min,

Provided Conforms
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9.

x) Lobelling of control
OCUCE

Essentiol provided Conforms

Moleriol of conslruclion :

i) Guord should
conforms to lS: 6024 -

I 983

The guord (excepl
ledger plote) sholl be
monufoctured from
molleoble iron costing
( lS: 2108-1977), sleel
costing (lS: 1030-1974)
or steel forging (lS:

2004-1978\

C= 0.4 1

Si= 0.1 6

Mn= 0.63
P= O.024
S= 0.022

Unoscertoin
oble os the
relevoni
code does
not specify
the limii of
content.

ii) Knife blode As per lS

:6025 -1999
It must hove
Chemicol
composition os
C= 0.70-0.95 %

Mn =0.30-0.50 %

C= 0.70
Mn= 0.74

Conforms
Only for
corbon

iii) Knife bock
Must meet the
requiremeni of
lS:10378- I 982

The knife bock sholl
be monufoctured
frorn Corbon Sieel
hoving minimum
corbon content of
o.3s%

C= 0.lB Does nol
conform

I0. Lobelling of combine horve ler
li 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

11. Breok down (crilicol, moior & minor)
Essentiol cs per lS:

I 5806-2008 Annexure
Ar. Ar. A:

None Conforms

TE N ORITY
(J.P.MANDAL)

AGRICULTURAL ENGINEER /ar"r6f
(P. K. CHOPRA)

SENIOR AGRICULTURAL ENGINEER ugrg-
(HTMAT SrNGH)

-DIRECTOR.

Applicqnl's comments
the non compliance porometers of theWe will improve oll

produc'tion.
iesi repori in further future
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