
qirqglzfuo vfraz,r ftqtd
COMMERCIAL TEST REPORT

SELF PROPELLED COMBINE HARVESTER
,MAIJO LIULIN (4LZ-2.0)'

8{IId gt€rg
E-e qzraq

(Eft u'a u:aorft-ar fuarz"D

GOVERNMENT OF INDIA
MINISTRY OF' AGRICULTURE

( DEPARTMENT OF AGRICULTURE & COOPERATION )

a_d$ elz ge qeffi s-flreror uo qfral-t Erre;rrf,
{aar qdi:., fu.trr *s, Fflru -12soo1 ( Eftdurrrr)

NORT}IT'RN REGION FARM MACHINERY TRAINING A}[D TESTING INSTITUTE
TRACTOR NAGAR, SIRSA ROAD, HISAR_125001 ( HARYANA )

Telefax No. : 01662-276984
E-Mail : fmti-nr@ nic.in

No. : Comb-9411516

/ Month: MAY, 2013

r[-Gqr I
8{16'

ffi
rg.ff+q rrq'&

Telephone : 01662- 276172,276824
Website : http://nrfmtti.dacnet.nic.in



Comb -94ll =s 16
SELF PROPELLED COMBINE HARVESTER COMMERCIAL

(rcr)
40

'MAIJO LIULIN (4LZ-2.0)'

.17 
SUMMARY OT OBSERVATIONS, COMMENTS AND RECOMMENDATIONS

17.1 Engine Performqnce Tesl:

Engine
Broke
power,
kW (Ps)

Cronkshoft
torque,
Nm(ksf-m)

Engine
speed
(rpm)

Hourly fuel
consump-
tion kg/l'l
il/h)

Specific fuel
consump-
tion kg/kWfi
(kq/hoh)

Specific
energy,
kwh/l
{hph/l)

i) Mqximum power - 2 hours lesl:
44.36

(60.3r )

170.6
t17.401

2600
(

2.46
5.00)

0.281
lo.207l

2957
t4.021)

42.82
(sB.22l

180.3
{ 18.391

2375
I

1.42
3.721

o.267
{0.r 96)

3.r 2r
(4.2431**

ii) Power oi roted engine speed (2600 rpm)

44.67
r50.731 (

7t.B
7.s21

2600 12.59
fi 5.15)

0.282
{0.2071

2949
{4.008)

43.63
{59.321 (

67.8
7.1 1)

2600 12.23
114.B4l

0.280
{0.206)

2940
14.002Y

iii) Moximum torque:

31.23
142.461

195.2
il 9.90)

r 600 7.97
(9.s9)

0.255
(0. rBB)

3.2s7
(4.428\

31.44
t42.7sl

187.7
{r9.r4}

167 5 7.84
(9.38)

0.249
(0, r 83)

3.3s2
{4.558)**

32.1 I
u3.661

I BB.9
(19.26],

I 700 8.17
(9.9 r )

o.254
(0.187)

3.240
(4.406r

iv)
q)

Five hour roting lesl: *
Engine looded to 90% of mqximum power:

40.29
ls4.7Bl

l5l .0
fi 5.40)

2668 I 1.45
(I3.9rI

o.284
t0.209)

2.896
{3.938)*

b) mo{mum power:
41.76

t56.781
r60.6

(r 6.38)
2600 11.74

fi4.261
0.28r
10.2071

2"928
(3.982)** Under high ombient condition.

Remorks:
i) The moximum power output of the engine wos observed os 44.36 kW (60.31

Ps) ond 42.82 kW(58.22 Ps) ot 2600 & 2375 rpm of engine ot full throttle ond
setting recommend for field operotion respectively.

ii) The specific fuel consumpiion conesponding to moximum power of full throtfle
setting ond setting recommended for field operotion wos meosured os 0.281
Kg/kwn P"207 kg/hph) ond0.267 Kg/kwh t0.196) kg/hp-h respectively"

iii) The bock-up torque of the engine wos meqsured os 13.62% under noturol
qmbient condition of full throttle.

iv) The moximum smoke density wqs recorded os o.5l (Bosch No.).

v) The moximum temperoture of engine oil, coolont (woter) ond exhoust gos
were observed os 1O7.2,95 ond 604.3 C o respectively.



vi) The lubriccting oil & cooloni consumption during five hours roting test were
meosured os ,l.49 g/kwh (,l.10 g/hph) ond 0.83% of totol coolont copociiy
respectively.

17.2 Turnlng obility:
The rodius of turning circle of LHS ond RHS wos observed sotisfoctory.

17.3 Visibility:

The visibility oround the cutter bor from operotor's seot in normol siiting
position is sr:tisfoctory.

17.4 Broking Peiformonce:

No specific broke mechonism is provided. The combine stops by bringing
the storing control levers LHS ond RHS, to the neutrol position.

17.5 MechonicolVibrotion:
The omplitr.rde of mechonicol vibrotion of components ore given in chopter
tr2 ol this report. The observotion reoding morked (*) for vorious ossemblies
on higher side ond suitoble orrongement should be provided to dompen
the vibrotion for operotor's comfort.

17.6 Noisemeqsurement:

i) The ombient noise emitted by the mochine wos meosured
t ;'ii) The noise of driver's eor levelwos meosured os 

,l00.8 
dB(A).

os 90.8 dB(A).

17.7
17.7.1

Field Tesl:
Summory of field lests:
The results of the field test for poddy horvesting ore summorized
below:
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S. No. Observotion Ronge of
observotions

Averoge of
observotions

Speed of opei'otion, kmph 4.07 lo 5.20 4.4s
2. Areo covered (ho/h) 0.418 to 0.597 0.540
3. Fuel consumption:

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

6.431 to 7 .BB7
I I .589 to lB.B70

6.995
r3.017

4. Crop throughput (tonne/h) 788 to 11.93 10.18
5. Groin breokoge in moin groin

outlell%l
0.050 to 1.130 0.27s

6. Heoder losses{%) 0.056 to 0.863 0.466
7. Tolol non-collectoble

losses{%)
0.7421o2.060 1.371

8. Totol collectoble losses(%) 0.276 to 1.269 0.743
9, Totol processing losses(%) 1.O41 to 2.782 1.923
10. Threshing efficiency (%) 98.70 to 99.72 99.25
ll Cleoning efficiency(%) 95.70 to 97.27 96.67
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17.7.1 .1

i)

ii)

iii)

Poddy Horvesting:

The groin breokoge ronged from 0.060 to

The totol non-collectoble losses ronged
which is normol.

The totol processing losses ronged from
slightly higher side.

The threshing efficiency
normol.

The cleoning efficiency
slightly lorrzer side.

Horvesting of ony other crops:
The performonce of combine
some were recommended by

1.130% (Av9.0.275%) which normot.

from 0.742 to 2.060% (Avg.1.371%)

iv)

v)

1.041 to 2.782% (Avg.1.923%) which is

ronged from 98.20 to 99.72% (Avg. 99.25%) which is

ronged from 95.20 lo 9727% (Avg. 96.67%), which is

to horvest poddy crop wos evoluoted os the
the opplicont.

over toppling condition
ot different level, thot it

be provided to ensure

17.7.1

17.7.2

17.7.3

Breok down ond repoirs:
A minor repoir wos done io check the reokoge of rodiotor during benchtesiing of engine.

ii)

Eose of Operolion ond Sofety provlslon:

The controls provided oround ihe operotor ore within eosy reoch, but noilobelled with symbols os per lndion stondor:d. Therefore it is recommended
thot the symbols os per the requirement of 15-62g3-199g moy be provided.
Spork orresiing device is not provided in the engine exhoust system which is
considered essentiol.

iii) Slip clutch / sofety device in knife drive, crop ouger drive ond threshing drum
drive ore considered essentiol from sofety point of view which needs to beprovided.

iv) The mechonicol orrongement for odjusiing the reel speed is not provided,
needs to be odded such ihoi the some could be controlled from operotors
posiiion.
During CG test of o combine, beyond l50 of tilt ongle,
of o mochine orrives. Hence, it is to be worked ln to
works eosily on sloppy oreos with more thon I6o slope.
Mechonicol lock for reer in roised position needs to

v)

vi)

sofety while working on cutter bor.
vii) Air cleoner service indicotor hos

sofety of engine.
been provided for operotor's eose ond

viii) A provision for speed voriotion of threshing drum should be provided fcr
different voriety ond condition of poddy crops.
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17.7.4 Assessment of Weor:

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

volve guides, springs, big-end beorings qnd moin beorings were observed
within the permissible limit.

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

condition.
iii) The timing geqrs, clutch lining, releose beoring were found in normol working

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

observed to be normol.
v) The condition of the beoring, choins, sprockets ond belts wos observed to be

normol.
vi) The components of storier motor ond olternotor were found in normolworking

condition.
vii) The rote of weor of rock bor of threshing cylinder & concove were observed

to be normql.
17.8 Hordness ondChemicolcomposition:

l. The Hordness of knife blode of remoinder zone ond knife guord ore
complying with specified limit of lS: 6025-1999.

2. The chemicol composition of o knife blode for Corbon ond Mongonese
conteni does not complying with in limit of lS: 6025-1999.

17.9 Mointenonce/Service problems:
No noticeoble mointenonce/service problem wos observed during the courrse

of test of this lnstitute. However the oir cleoner element chonge period ond
oir cleoner closing indicqtor needs to be provided.

I7.10 ldentificotion plote of Combine Hqrvester:
The identificoiion plote is provided on the combine horvester os specified in

lS: 10273-'1999"

17"11 Literoture supplied with the Mochine:

Operotor, workshop monuol ond pori cotologue ore provided with test
somple. However following literoture should be provided wiih mschine in
Hindi ond other regionol longuoges for the guidonce of the users in
occordonce wiih lS:8,l 32-l 999.
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i&' SELECTED PERFORAT1ANCE AND OTHER eHARACTER|STICS AS pER tS: r5806-2008.

Prime mover
Mox. Power
(obsolute) Averoge
mox. power observed
during 2 hrs. mox.
power test in noturol
ombient condition

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

s2(70.70) 44.35(60.31) Does nol
conform

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 musi
not be less thon
5% of declored
volue.

s0(67.e8) 42.82(s8.22) Does not
conform

Power of roted
engine speed, kW
(Ps)

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

s0(67.e8)) 44.67(60.731 Does not
conform

Specific fuel
consumption g/kwh.

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

Does not
conform

Mox. smoke density
(bosch no.) ot B0%
lood between ihe
speed of mqx. power
8, 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
ospiroted or
turbo chorges -
65 hortridqe

Conforms

Mox. cronk shoft
torque, {N-m)
observed during the
test 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.

Conforms
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vii) Bock up torque, % 7% min. 13"62 Conforms

a

viii) Mox. operoting temp.
To be declored by
monufocturer

i) engine oil

ii) Coolont

130(Mox)

95(Mox)

107.2

95

Conforms

Conforms
ix) Lubricotion oil

consumption, g/kWh
1% of SFC ot 5hr.
mox. power test
during high
ombient
condition

2.850 +

10%
r.490 Conforms

2. Broke oerformonce
i) Mox. stopping

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

10 m orSs
0.15v + vzl130
V=speed
corresponding
to B0% of
design mox.
speed, kmph

Not
opplicoble

os no
service
broke is

provided

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

< 600N.
Not

opplicoble

ffi
iii) Whether porking

broke is effective of o
force of 600 N ol foot
pedol or 400 N o1

Hond ond lever

Yes or No Not
opplicoble

3. Mec honicol vibrolion
i) Operotor's plotform 120;:m mox. 330 Does not

conform
ii) Steering controllever 150 gm mox. r 200 Does not

conform
iii) Seot with driver

seoted
120 pm mox. 370 Does not

conform
4" Air :leoner oil oull over

i) Mox. oil pull over in %

oge when tested in
qccordonce with lS:

8122pt. (ll)-2000

O.25% mox. Not
opplicoble
os dry iype
oir filter is
provided

E Noise meosurement
i) Mox. ombient noise

emitted by combine
dB (A)

88 dB (A) 90.8 Does not
conform

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

eB dB (A) 100"8 Does not
conform
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6. Discord limit

i) Cylinder bore
diometer

Must not exceed
the volues

declored by the
monufocture

r00.13 100.05 Conforms

ii) Piston liner side
cleornce

-do- 0.40 0.19 Conforms

ilt Rino end ooo -do- 1.50 0.s0 Conforms
iv) Ring groove

cleoronce
-do- 1.50 0.06 Conforms

v) Diometricol ond oxiol
cleoronce of big end
beorino

-do- Diometricol
o.20

Axiol0.40

Diometricol
0.1I

Axiol0.40

Conforms

Conforms
vi) Diomeiricol ond oxiol

cleoronce of moin
beorinos

-do- Diometricol
0.25

Axiol0.50

Diometricol
0.r 6

Axiql0.l5

Conforms

Conforms
vii) Thickness of broke

lininq
Not opplicoble

viii) Thickness of clutch
plote

Not opplicoble

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

essentiol
Poddy The combine

wos
operoted in
poddy crop

onlv

Conforms

ii) Groin breokoge in
groin tonk

<2.5% Avg.O.275
(0.060 to

1 .1 30)

Conforms

iii) Non collectoble
losses

< 2.5% for
wheot, poddy
& grom
< 4.0% for
soybeon

Avg. 1.371
(0.742to

2.050)

Conforms

iv) Threshing efficiency > 98% wheot &
poddy

Avg.99.25
(98.70 io

99.72l'

Conforms

v) Cleoning efficiency > 96 % wheot &
poddy

Av7.96"67
(95.70 to

e7.27]|

Conforms

8. Sofe ty requiremeni
i) Guords ogoinst oll

movino oer
Essentiol Provided Conforms

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

Essentiol
CMVR

per Not
opplicoble

iii ) Groin ionk cover Essentiol Provided Conforms
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iv) Spork orrester in
engine's exhoust

Essentiol Not
provided

Does not
conform

r -{-'ulL
.. ,/,

v) Sione trop before
CONCOVE

Essentiol Provided Provided

vi) Reor view mirror Essentiol Provided Provided

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

Essentiol Not
provided

Does not
conform

viii) Anti slip surfoces ot
operotor plotform &
lodder & proper
gripping for the
controllevers

Essentiol Provided Conforms

/t-'lb(i
'\h

ix) Working cleoronce
oround the controls

Essentiol
70 mm, min.

Provided Conforms

9.

x) Lobelling of control
gouge

Essentiol Provided Conforms

Moleriol & Construction
i) Guord should

conforms to lS: 6424 -
I 983

The guord
(except ledger
plote) sholl be
monufoctured
from molleoble
iron costing ( lS:

2108-1977l., sleel
costing (lS: 1030-
1974l, or sieel
forging {lS: 2004-
1e781

Uncertoi
noble

ii)

iii)

Knife blode As per lS

;6025 -1982
It must hove I N.A
Chemicol 

I

composition os 
I

C= O.7O-0.95% I

Mn =0.30-0.50 % I

c-0.64%
Mn-0.23%

Does nol
conform

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

The knife
sholl

bock
be

monufoctured
from Corbon
Steel hoving
minimum
corbon conteni
of 0.35 % (min).

N.A Corbon
0.43%

Conforms
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I0. Lobellins 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

1',t. Breok down (criticol mqior & minor)
Essentiol os per
lS: 15806-2008
Annexure Ar,
Az, Aa

Minor
leokoge of
rodiotor in

bench
perfor

monce test
of enoine

Does not
conform

TESTING AUTHORITY:

Tests conducted/Reporis compiled by:
S.A. HINGE (Senior Technicol Assistont)

Applicont's comments

(J.P. MANDAL)
AGRICULTURAL ENGINEER

(P. K. CHOPRA)
SENIOR AGRICULTURAL ENGINEER i'ggJ-

(HTMAT SrNGH)
-DIRECTOR-

1. Para
18.1

The difference is power observed with reference to the declored power

by the monufocturer moy be due to elevotion pressure & environmentol

temperoture of testing ploce of Hisor


