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T- 100211526/2016 SWARAJ 960 FE TRACTOR - Commercial (lnitial)

1.1

1.2

Manufacturer

Test requested by (applicant)

Place of running-in

Duration of said running-in, (h):

- Engine

- Transmission

Method of Selection

M/s. lJlahindra & Mahindra Limited
Farm Equipment Sector
Swaraj Division, Phase-lV, lndustrial
Area, S.A.S. Nagar (Mohali)

Near Chandigarh-1 60055

M/s. Ivlahindra & Mahindra Limited
Farm Equipment Sector
Swaraj Division, Phase-lV, lndustrial
Area, S.A.S. Nagar (Mohali)

Near Chandigarh-1 60055
At Applicant's works

28

32

The tractor was submitted directly by the

applicant for test. Hence, method of selection

is not known,

1. SPECIFICATIONS
Tractor:
Make

Model

Type

Variant(s) if any

Year of manufacture

Chassis number

Country of origin

Engine:
Make

Model

Type

Serial number

- Maximum speed at no load

- Low idle speed

- Speed at maximum torque

Rated speed, (rpm):

- For PTO use

- For drawbar use

f .3 Cylinder & Cylinder Head:

Number

Disposition

Bore/stroke, (mm)

Capacity as specified by the applicant,
(cc)

Compression ratio

Swaraj

960 FE

Four wheeled, Rear wheel driven (2WD),

general purpose, Agricultural tractor.

None

WX (i.e. it means 2014)

wxcK67930100001

lndia

F//s Svuaraj Engines Ltd.

RB33XP

Four strokes, Liquid cooled, Direct injection,

Diesel engine.
47.3053 / STG12161V

2120 to 2180

600 to 700

1000 to '1400

2000

2000

Three

Vertical, lnline

1101122 (apa)

3480

19.2(t0.5) : 1

1.2.1 Engine speed(Manufacturer's recommended production setting), (rpm):
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SWARAJ 960 FE TRACTOR - Gommercial (lnitial)T- 100211s2612016

12. FIELD TEST

12.1 The field tests comprising of disc ploughing, rotavation and puddling were conducted for 11.48'

10.99 and 10.18 hours respectively.

All the field tests were conducted at the full accelerator settings, when the no load speed of the

engine was 21 15 -2180 rpm.

lne Orief specifications of the implements used during field tests are given in Annexure-l&ll'

The summary of field test observation with disc plough & rotavator is given in Table - 3.

Table - 3

SUMMARY OF FIELD PERFORMA,NCE TEST

Remjrfs: The average lub oil and coolant consumptions during the mlirc fidd tests were observed is

3.98 and 4.59 ml/h resPectivelY.

12.4 Wet land cultivation (Puddling):

12.4.1 The un-ballasted tractor was equipped with half cage Whed for conducting the puddling

operation.

12.4.2 After completion of puddling test and water proof test, the tractor rras partially dismantled to check

effectiveness of sealing provided against ingress of water and / or mud in various assemblies i
components as per requirement of lS : 1 1082 - 1984 (Technical requirement of Agricultural tractor

for wet land cultivation). The observations recorded were as under.
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12.2

12.3

S.

No.
Parameter/operation Disc Ploughing Rotavation Puddting

1 2 3 4 5

i) Tvoe of soil (refer lS: 7926-1975) Heaw Heaw Heaw

ii) Av. soil moisture, (%) / Av. dePth of
standino water (cm)

19lo 21 17 to 19 12

iii) Bulk densitv of soil. (q/cc) 2.O9 to 2.11 1.62 to 2.06

iv) Cone index, (kg/sq.cm)/ Puddling
index. (7o)

10.04to 11.74 6,81 to 8.51 82 to 85

v) Gear used L1 L'l L-1

vi) Av. soeed of ooeration, (kmph) 2.77 to 2.84 3.35 to 3.41 2.69 to 2.96

vii) Av. wheel slip, (%) / Av. Travel
rechtction (o/")

15 to 't6 {"92 to -1.34 17.2to 25.6

viii) Av. depth of cut, (cm) / Av. DePth of

ouddles. (cm)
21 lo 23 8to9 22lo 25

ix) Av. workino width. (cm) 76 to 79 'lS) to 170

x) Area covered. (ha/h) 0.166 to 0.179 0.457 to 0.497

xi) Fuel consumntion:
- (vh) 3.85 to 4.18 5.0r b 5-96 4.0

- (l/ha) 21 .50 to 25.18 10-72 to'11.99

xii) Av. draft of implement, (kN) 7-18 to 7.86

Sl. No. Location
Whether ingress of mud

andlorwater observed
Remarks

1. Front axle assemblies No

None

2. Centre pin No

3. Clutch assembly No

4. Engine sump No

5. Brake assembly, transmission, hydraulic, &

steering

No

6. Starter motor No

7. Alternator No



13. HAULAGE TEST

Date of test
Type of trailer

Gross mass of bailer (tonne)

Height of trailer hitch above ground level,
(mm)
Gear used during the test for negotiating
slopes up to 8%
Average travd speed,(km ph)

Averrye fuel consumption :

- (t/h)

- (mUkmftonne)

Average distance traveled per litre of fuel
consumption, (km)
General observations:
Effectiveness of brakes
Maneuverability
combination

of tractor-trailer

21 .10.1 5,26.10.1 5,27.10.'1 5 and 28.1A.1 s
Two wheel

(Sinqle dxle)

5.0

64s

H4

27.57

5.20 to 5.23
37.71 to 37.95

5.26 to 5.30

Effective

Satisfactory

Four wheel
(Doubleaxle)

7.O

650

H4

27.031o27.21

5.98 to 6.01

31.60

4.52

Effective

Satisfactory

14.1

1 4. COMPONENTS/ASSEMBLY I NSPECTION

The engine and other assemblies were dismantled after 90.55 hours of tractor
operation at this lnstitute.
Engine:

14.1. nder bore:

Cyli-
nder
No.

Cylinder bore dia. (mm Maximum
permissible

wear limit,
(mm)

Too oosition Middle Dosition Bottom oosition
Thrust
side

Non{hrust
side

Thrust
side

Non-
thrust
side

Thrust

side
Non-
thrust
Side

1. 110.01 110.01 ra.a2 110.01 110.01 110.01

110.2252. 1 10.02 110.O2 110.02 110.01 110.02 110.02

3. 110.03 110.02 110.02 110.02 110.02 110.01

14.1.2 Piston:
Piston
No.

Piston dia. (mm) Clqarance between piston and
cylinder liner at the skirt of the

piston, (mm)
Top(above top

comoression rino)
At skirt

Thrust
side

Non-
thrust
side

Thrust
side

Non-
thrust
side

Max.
permissible
wear limit,

As
observed

Maximum
permissible

limit
1 109.297 109.295 109.847 *rr

0.163

0.60
2. 109.299 109.292 109.848 0.162

3. 109.300 109.295 109.845 ,r*
4175

** Not measurable due to piston design features.
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14.1.3 Ring end gap:

14.1.4 side clearance:

14.1.5 Main bearin

'14.1.6 Big end bearings:

14.1.7 Valve, guides and timing gears:

Any marked sign of overheating of valves

Pitting of seaufaces of valves

Any visual damage to the teeth of timing gears

Spring Rate, (N/mm):

-lntake valve

-Exhaust valve

Clearance between valve guide and valve stem,

lntake valve

Exhaust valve

14.2 Glutch:
Any marked wear on clutch friction plates

Condition of clutch release bearing

Condition of release levers & springs

Condition of Pilot bearing

Presence of oil in clutch housing

Any marks on fly wheel/ pressure plate

Rin

Observation
None

None

None

15.9 to 16.4

15.7 to 15.9

(mm):

0.060 to 0.070

0.057 to 0.064

None

Normal

Normal

Normal

None

None

Against the discard limit

of 9.8 N/mm

Against the discard limit

of 0.10 mm

SWARAJ 960 FE TRACTOR - Commercial (lnitial)T- 10021't526/2016

Rings

Rinq end gap, (mm) Max. Permissible
limit, (mm)

Cvlinder No.1 Cylinder No.2 Cvlinder No.

Top Middle Bottom Top
Middle

Bottom Top Middle Bottom

1"'comp.
ring

0.60 0.60 0.60 0.60 0.60 0.60 0.5s 0.5 5 0.55 1.75

2"" comp

ring
0.50 0.50 0.50 0.50 0.50 0.s0 0.50 0.50 0.50 1.75

Oil ring 0.40 0.40 0.40 0.45 0.45 045 0.40 0.40 0.40 1.75

Rings

Max. oermissible clearance

0.171 to 0.182

0.157 to 0.166

0. I 69 to 0.1 80

0.166 to 0.178

0.120 to 0.128

0.113 to 0.124

0.114 to 0.127
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T- 100?152d2016 SWARAJ 960 FE TRACTOR - Gommerciat (tnitial)

Overall thickness of clutch plate, (mm): :

Transmission: 10.48to10.78

Height of lining over rivet head, (mm):

Transmission:

14.3 Tmpmission geans:

Any yis{d darnage, pitting & chipping of
any trmsrnissiqn grear teeth.
Baddmh behieen crown wheel and

;tini4 (mm)

14.4 Brdras:

2.731o 3.46

: None

: 0.28

Normal

None

Normal

Wear up to rivet
head and up to rivet
head fouling

Gears are not
discarded on the
basis of backlash

ta-5 Fmnl a-le:
Gudim dfront axle seals and bearings

fury yisrd damage, pitting & chipping of
frrorf de
Grflim dcentre pin & bushes

Glerarce between centre pin and
hlsfies, (mm)

Clerrrce betrreen king pin and bushes,
(trm)

$iEGring slrctern:
Vf$d mndition of the components of

tt6

0.061to 0.137

0.087 to 0.136

Normal

None

Normal

Against the discard
limit of 0.80 mm

Against the discard
limit of 0.60 mm

mnflete steering assem bly

11-l Strtr motor & Alternator:
Preserrce of soil/oil in housing

Grdilirn of bearings and
qnporrents

other

15, ADJUSTMENTS, DEFECTS, BREAKDOWNS AND REPAIRS

CENTML FARM MACHINERY TRAINING & TESTING INSTITUTE - BUDHNI I nage 34 of 43

Descridin
hitid specified

Eic*ness of brake
tming, (mm)

Measured overall
thickness of brake

disc after test, (mm)

Measured
depth of oil

groove, (mm)

Discard limit for
depth of oil groove in

brake lining (mm)

L€ft 4.75 t 0.05 4.718 to 4.785 1.021o 1-22 Wear till groove

baseFugfr 4.75 t 0.05 4.700 to 4.830 1 .02 to 1 .19

S.

No.
AdjustmentsiDefects/Breakdowns and repairs Tractor run hours

1. - None-
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T- 1002t1526t2016 SWARAJ 960 FE TRACTOR - Commerciat (tnitiat)

16.1

16. COMMENTS & RECOMMENDATIONS

Evaluative (mandatory) / Non-evaluation (Non-mandatory) parameter applicable for
qualifying Minimum Performance criteria as per Clause-4 (Table-1) of lS: 12207-2014for
acceptance of the tractor for the purpose of subsidies/NABARD financing are summarized
as under:

Sl. No. Characteristic
Category

(Evaluative /
Non

Evaluative)

Requirements
as per !S: 12207:2014

Values
declared by

the applicanu
(D)

Requirement (R)

As
observed

Whether
meets the
require-
ments

(Yes/No.)

1 2 3 4 5 6 7
16.1.1 PTO Performance

a) Maximum power
under 2 h test,
(kw )
(Natural ambient
condition)

Evaluative

Declared value to be
achieved with a toleranc,e
of: -5 / +10% for PTO
power >26 kW. -7.5/+10%
for PTO power < 26 kW
or-5 / +10% for Engine
power >26 kW. -7 .51+1Oo/o

for Enqine oower < 26 kW

ss.s(D) 34.2 Yes

b) Power at rated engine
soeed. (kW'l

Non
Evaluative

-do-
3s.5(D) 34.2 Yes

c) Specific fuel
consumption
corresponding to
maximum power,
(o/kWh)

Non
Evaluative

x5% 270 (D) 278 Yes

d) Maximum equivalent
crankshaft torque,
(Nm)

Non
Evaluative t8%

210(D)
207.4

Yes
e) Back-up torque,

percent
Non
Evaluative

10 percent, min.

10% (D) 27.2 Yes

0 Max imum operating teEperature, (oC)
1) Engine oil Non

Evaluative
The declared value
should not exceed the
max. value specified by
the oil company and the
observed value under
high ambient condition
should not exceed the
declaration.

130 (D) 107 Yes

2) Coolant (water) Evaluative The declared value
should not exceed the
boiling temperature of
coolant under the
pressurized or otherwise
and the observed value
under high ambient
condition should not
exceed the declaration

115(E) 93 Yes

s) 3) Engine oil
consumption,
(g/kwh)

Evaluative
Not exceeding 1% ofSFC
at max. power under High
ambient conditions

2.7(D)t
2.78(R )

0.42 Yes

h) 4) Smoke level

Evaluative
Maximum light absorption
coefficient of 3.25 per
metre or equivalent
BOSCH No. 5.2 or 7b
Hatridge value (As per
CMVR)

3.25 per

metre
(R)

0.30 Yes
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1 2 3 4 5 6 7
c) Whether parking

brake is effective at a
force of 600 N at foot
pedal(s) or 400 N at
hand lever

Evaluative Yes / No Yes (R) Yes Yes

16.1.5 Noise measuremen
a) Maximum ambient

noise emitted by the
tractor. dB(A)

Evaluative As per CMVR 88 (R) 83 Yes

b) Maximum noise at
operato/s ear level,
dB(A)

Evaluative As per CMVR e6 (R) 94 Yes

16.1.6 Amplitude of mechanical vibrations at :

1) Left foot rest

Non
Evaluative

100 microns
(max) 100 (R)

190 No
2l Right foot rest 240 No
3) Seat (with

driver seated) 150
No

4) Steering
Wheel 250 No

16.1.7 Haulaqe reouirements
a) Gro s mass of the trailers, (tones):

1) Two wheel
Non

Evaluative
5.0 (D) 5.0

Yes

2) Four wheel 7.0 (D) 7.0 Yes
b) Distance travelled / lit

1)-l-rwo wtreet -_1
re of fuel conqumption, (km/l):

Non I --

Evaluative I

5to6(D) tr13J" 
I vu'

2) Four wheel Non
Evaluative

5to6(D)
4.52 No

c) Fuel consumption (ml /km/tonne):
1) Two wheel Non

Evaluative
30 to 40 (D) 37.71 to

37 95
Yes

2) Four wheel Non
Evaluative

25 to 35 (D) 31.60 Yes

Wetland cultivation :

The identifled assemblies
should essentiaily meet
the requirement of lS:
11082. No water ingress
in lhe identifled assembty
given in column-2.
lf tractor does not meet
the require-ments of
wetland cultivation, it may
be recommended for dry

No ingress of
mud and / or
water was
observed

Clutch assembly

Guards against moving
and hot parts

Belt drives, , pulley,
silencer, hydraulic
pipes (As per IS

Requireme

nts as per

table no. 4

Lighting arrangement
(Tractor having more
than 1150 mm rear track

i__ r
I 
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SWARAJ 960 FE TRACTOR - Commercial (lnitial)

1 2 3 4 5 6 7

c) Seating requirement
(Tractors having more
than 1 150 mm rear track
width)

Non-
Evaluative

Should meet the

requirements of lS

12343 (as amended

from time to time)

-do-
Does not
Conform No

d) Technical requirements

for PTO shaft
Non-

Evaluative

Should meet the

requirements of lS 4931

(as amended from time

*do-

Conforms Yes

e) Dimension of ttree pclint

lir*age
Non-

Evaluative

Should meet the

requirements of lS 4468
(part 1) (as amended
fr m tima t^ tima\

-do-
Does not
conform No

0 Spexineaen d f*age
*arE

Non-
Evaluative

Should meet the

requirements of tS

12953 and lS 12362
(oart S1 (as amended
{r m ri6a t^ iima\

-do- Conforms Yes

S*rfB rharks
Not Provided

Not
Appli-

r6.r.10 l*abcfiirqg of trac"tors (Provision of labelling plate):

I lld<e Evaluative
Should conform
to the
requirements of

CMVR

Swarai Yes
2 llodd Evaluative 960 FE Yes

3) Ym of
mryurfar-firre

Evaluative WX
Yes

4 Engine number Evaluative 47.3053/STG12161V Yes

5 Chassis number Evaluative wxcK67930100001 Yes
6) Declaration of

PTO power,
ftwl

Evaluative 35.5
Yes

t6.r-rr Iliscard limit for:

FI qfttder bore
drn#r, (mm)

Evaluative To be specified

by the
manufacturer
and supported
by the printed

literatures.

110.225 110.01 to 110.03 Yes

(bl Oea:are between

FSr & cfinder liner
drarit(rm)

Non
Evaluative 0.60 0.162 to 0.175 Yes

(el nhg cnd giap (mm):

Tqmrp. ring.

Evaluative

-do- 1.75 0.55 to 0.60 Yes
f csm. dm. -do- 1.75 0.50 Yes
C riro- -do- 1.75 0.40 to 0.45 Yes

(d) Ritg gloove clearance (mm):

fm crnp- dru.

Evaluative

-do- Taoered Rino

2- crp- drU. -do- 0.25 0.079 to 0.083 Yes
Olfin. -do- 0.25 0.067 to 0.070 Yes

(e) Glearance of main bearings (mm

Dirnefrbal I -. I EVatUailVeCEffiIrcE I

-do-

0.30 O.157 to 0.182 Yes

cra*shaft end float I Evaruative 0.50 0.16 Yes

(fl Glearaceof bigend bearings, (mm):

tliarefrical Evaluative -do- 0.30 0.1 1 3 to 0.1 28 Yes
Axial Evaluative -do- 0.60 0.25 to 0.30 Yes

(g) Clearanae betrneen
king p{n and bush,
lmml

Non Evaluative -do- 0.60 0.087 to 0.136
Yes

(h) Clearance between
centre pin and
bush. (mm)

Non Evaluative -do- 0.80 0.061to 0",.437
Yes



SWARAJ 960 FE TRACTOR - Commerciat (tnitiat)

ltle1qltl{elq u Um isEo n to test

Parts Catalogue As per
relevant lS
Code (tS

As per
relevant lS
Code (tS

6.2 OptiOnal requirements as Der Clausa-4 /Trhta_?r ^r r(S. No. Characteristic Requirements
as per lS:12207-2014

As observed Whether meets
the requirements

(Yes/No-)
1 2 3
1. Fitment of ROpS

4 5
vvil.il a provtston tor titment of
ROPS.
lf ROPS fitted it shoutd meet the
requirement of lS: 11921-1992(As
amended from time to time) or
equivalent intemational

Not provided Not apolicable

ROPS not fitted Not applicable

2. Accessories I railer ntrcn, Ironl tow hook, may
be provided.

Not provided
(Front tow hook)

No

CATEGoRYgFBRm
Reguirements

as per lS: 12201-2014

Not more than two and neitheioi
them should be repetitive in

Not more than five ana?equency
of each should not be more than

ln no case, the total number of
breakdowns should exceed five,
that is, (2 malor + 3 minor) or 5
minor breakdowns.

Guidelines for declaration of power and specific
consumption and labeling of agricultural tractors
revision) flS'1 0273:t 987 (Reaffirmed.in n4arcfr, 2OO9)l
Agricultural tractors - R.g.T mounted power take-off Jtypes t, :

?_q4 3 (third revision)[tS: 4931_1995 (Reaffirmed iniirr"n,
200e)l

Agricultural wheered tractors - Rear mounted three-point :ljifg:, Pqrt 1 Categories 1.,.2: 3 & 4 (fourth r.";ri*i iis'4468(Part-l):1997 (Reaffirmed in March, ZOOZ)I -.'' t'-

fuel :

(First
Conforms

Conforms

Does not conform

ii)

iii)

CENTRAL FARM MACHINERY TRAINING & TESTING IIVSTITUTT _ BUDHNI



":":215262016 SWARAJ 960 FE TRACTOR - Commercial (lnitiat)

a;'cultural tractors - Link type [lS 12953:1990
^ l,1arch, 2007))

'-'. :-a::ors - Operator's seat technical requirement
-:. : r- 'lS 

12343:'1998 (first revision) (Reaffirmed in
2-,i'

Conforms

Does not conform

Does not conform

Does not conform

Does not conform

Conforms

i --. _-

vi) G-:: ':- se'e:;,,& comfort of operator of agricultural tractors:
Pa-. ' 3:-:.e .equirements (first revision) :[lS 12239 (pT-1)_
1998 ;.:=---ec in March, 2007)]/lSO 4254-1:19g91

vii) T.;:::-s z': r:,achinery for agriculture and forestry
Te:-- :a -ea.s for ensuring safety part 2: Tractors (first
re, s:- ' S '2239 (pT-2)-1999 (Reaffirmed in March,
2a-?"

viii) Does not conform

-=. ':- _::: cr and operation of operator controls on'-'= "=_'.,'s a.c machinery (first revision) (lS: 8133 -
=..-'- =: - ',ia.ch 2009)]

x) il-:-","= -'=:::- & l,,lachinery Lighting device for travel on
3-: : -_=:. ' S '.:a33-'1999 (Reaffirmed in March, 2009)l

16.5 Sa e-: Csservations:
1 6.5.1 La:c.a:oa' tests:
16,5.1.1 trlg.3*3- ;e'Vibration:

- = 2*: '--:: of mechanical vibration especially left foot rest and the various
::::-: :: -:'<eCas(*) inChapter-Bof thistestreportisonhigherside.Thiscallsfor
:.* -.' -; ::,',' of vibrations to improve the operational comfort and service life of------.-:,

1ts512 a".1r,.1.."r,,
--:':' :,1 -: :3:ris of operator's seat do not meet the requirement of lS: 12343:1998'--.''- 

=.: - 
,.aa.ch, 2009).

.:' -.. : ::=-:e i.om Slp to the centre of clutch pedal.

i6 : - 3 S1*:: s ror- operator controls and displays:
l-==.= -:-:i-::ype and frequency, oil lubricant type and frequency, PTO and Hand:'='. =': -:: :e'riifiable with the symbols as per lS:6283 (Part-1 &2) -2006&2007(re-
-=- '--- .: ',':-:-. 2009). This shourd be pay attention for improvemeni as per ls.

16.5.1.4 Tts.ee ooint linkage:
S:-: :':-= :a'arteters of three point linkages are does not meets the requirements of
S a:a: =z-.- -997 (Reaffirmed in March, 2OO7)1.This should be looked into.

16.5.5 Gene'al:
-'. ,..':'-a'rufacture on labelling plate is givenin the coded form. This should be:':, ::: ^ :-s iJmerical form as per lS: 10273 for better understanding of users.

16.5.2 Wet land cultivation (puddling operation):
N: -:-=ss :''ruC and / or water was noticed during puddling operation of the tractor

"'. 
Jrr'.:^e 'ecuirements of lS: 11082-1984 (Technical requirements of agricultural

i'a:::'s:c' ,"ei,and operation). Therefore, the tractor is recommended as suitable for
\,.e: :^c o:le.a:ion (puddling).

x)
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T- 100211526/2016 SWARAJ 960 FE TRAGTOR -. Commercial (lnitiat)

16.5.3 Haulage test:
Average distance traveled per litre of fuel consumption, (km) for four wheel trailer was
observed as 4.52 km/l against the declaration of 5.0 to 6.0 km/|, which does not meets
the requirements of lS 12207-2014. This should look into for necessary corrective
action.

Maintenance / Service Problems:
No noticeable maintenance/service problem was observed during the test.

Recommendation with regard to safety on tractor:
The following requirements, inter alia, may be considered for incorporation on the
tractor:
i) Provision for spark arresting device in exhaust system.

ii) Cautionary notice as per para 11.2 of lS:12239 (Part-2)-1999

iii) Front tow hook not provided.

16.8 Adequacy of Literature supplied with machine:
The following literature has been supplied with the tractor

i) Operator's manual

ii) Spare part's catalogue

iii) Service manual

16.8.1 The literatures should also be brought out in national as well as other regional
languages for the guidance of users and service personnet.

17. Cititzen charter
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