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'SWARAJ 960 FE TRACTOR-
COMMERCIAL- (TECHNICAL EXTENSIO

T-1540/2068/2021 J

Mis. Mahindra & Mahindra Ltd.
Farm Equipment Sector, Swaraj
Phase- IV, Industrial Area, S.A.S. Nagar,
Mohali, Punjab — 160 055

Manufacturer

Test requested by :  The manufacturer
Selected for tesl by :  The Applicant
Place of running-in : At manufacturer’s works
Duration of said running-in, (h):
- Engine : 28
- Transmission : 32
Method of Selection : Due to Covid-19 pandemic, it was nol
possible to conduct the random selection.
Mor was it possible for applicant to facilitate
the random selection. As a last resor,
applicant requested to allow the direct
submission of lest sample which was
allowed.
2.0 FUEL AND LUBRICANTS
21 Fuel The High-speed diesel oil supplied by M/s Indian Oil

Corporation Limited having density of 0.836 glcc at
15°C was used.
22  Lubricants:

5. . As recommended by
| No. | Particulars the manufacturer | As uzed during the test
|_1. | Engine _ SAE 20W40 I As recommended |
2. | Gear box, differential, rear axie, ; % ;
final dri ; Qil originally filled in the
| ﬁ;sﬂtemn;?' hydraulic & brake TRACTELF 2371 fraclor system were not
3. | Sleeringoil reservair | EP-80 changsd
4. | Grease MP Grease MP Grease
3.1 SPECIFICATIONS
311  Tractor: Previous Sample Present Sample
Make SWARAJ SWARA.
Model - 960 FE 960 FE
Brand name 3 Swaraj Swaraj
Variant, if any ; None None
Type Four wheeled, Rear wheel drive, unit
construction, general purpose, Agricultural
Tractor.
Year of manufacture WX | 20
Chassis number WX CKG67930100001 h.llBNElﬁﬁAALCH‘I 2985
Country of origin India
31.2 Engine:
Make M/s Swaraj Engines Ltd.
Model RB33xP
Type Four stroke, liquid cooled, direct injection, diesel
engine,
Serial number 47.3053/STG1216V 47.3052 | SB 413508
Year of manufacture 2014 2020
Country of origin India India
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- SWARA. 960 FE TRACTOR-
T-1540/2068/2021 ‘ ~ COMMERCIAL- (TECHNICAL EXTENSION)

5 lDJIJETHEHTS DEFECTS, HREMDDWHS AND REPAIHE

> i Tractor
P No. Adlmmanmnufnctﬂﬂrnahdwm and Repalrs | run hours

-None- -

6.0 SUMMARY OF OBSERVATIONS, COMMENTS & RECOMMENDATIONS

6.1 On the basis of test conducted the performance results have been uummgnzﬂd as
evaluative (mandatory) and non — evaluative (not mandatory) parameters applicable for
qualifying Minimum Performance Crileria as per clause-4 lable-1 of Indian Slanda_lrd
12207: 2019 for acceplance of traclor for the purpose of subsidies/NABARD financing
for the applicable features for this iractor model.

Values declared Wity
| by the As s
- | Category Requirements applicant/ observed mants
No. A Characteristic | (FY\UaVe [ agperis: | \oquirement he
- Evaluative} 12207-2019 | gvious| Present |Previous Present o
. Nasple | sample | SHmple SR rvestiar |
[ 1 _ 2 | ¥ | &4 "5 [bb [ws [€b] 7 |
| 611 | PTOI Pnrfnrmam . i
a]. Fﬁﬂl power under DHH.'HI valse 1o be 35 § a55 34.2 9 Yes
2 htest, (kW) Evaluative | peheved W o (D) | (D) '
{Matural ambient FTO power of angine
| ' condition) power >26 kW, & 10%
far PTO power or
| Engine power < 26
4 = LKW R
b) | Power al rated Non- i 355 | 355 | 342 (359 Yes
f engine speed, (kW) | Evaluative ' (D) (D)
c) | Specific fuel i
| | consumplion Evaluative 270 270
| 5 t T8 | 264 | Yes
e e vosmes | ) | © |2
d) | Maximum Non- 210 | 210 | 207 | 214 | Yes
equivalent Evaluative +B% (D) ({»)]
crankshaft torque,
| (Nm) —
| e) | Back-uptorque, | Evaluative | 12 percent, min, | 12 121272 | 249 Yes
percent (D) (D) l
f) | Maximum operating temperature (°C) >
| 1) | Engine oil Evaluative Thmmm 130 130 | 107 | 99 Yes
nat
e “view | © | (D)
specified by the oil
company and the
obsarved vabua
under high ambient
condition shauld nol
excesd the
2) | Coo E The docir
lant valuative | The decired value | 115 | 115 | 03 | 02 | Yes |
(liquid) ot e |y | i)
bailing
lemparature of
coolarl under the
pressurized ar
olherwise and the
observed value
under high ambien|
condition should not
exceed the
| ) | declaration. |
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SWARAJ 960 FE TRACTOR-
T-1540/2068/2021 COMMERCIAL- (TECHNICAL EXTENSION)

1 | 2 3 4 5a | 5b | 6a | 6b | 7
@) | Engine oil | Evalualive | Not exceeding 1% of | 2,78 | 2.68 | 0.42 | 0.49 | Yes
consumption, SFC al max. power | (Max) | (Max)
(akWh) under High amblent | (R) (R)
conditions

h) | Smoke level, (m™) Evalualive | Maximum light | 325 | 3.25 | 0.30 | 0.37 | Yes
absorption coefficlent | (Max) | (Max)
of 325 per mefre or | (R {R)
equivalent  BOSCH
Mo, 5.2 or 75 Hairidge
walue (As per CMYR)

6.1.2 | Drawbar performance:

a) | Max. drawbar pull Minlmum 70% of
with ballasted i stalic mass of 24.0(0)
comesponding to 15 E“m;m tractor with balast. 27.87 |26.32 | Yes
percent  wheel slip, 22.58 (R)
| {kN} ) Min S
b) | Max. drawbar pull Minimum 70% of
| without ballasted as static mass of | 16.0(D)
the case may be tractor without
comesponding to 15 Evaluative ballast  or  ‘wiih 15.58 (R) 20.0 {1917 | Yes
percent wheel slip, standard ballast, as Minimum
(kM} the case may be.
c) Maximum  drawbar Minimum 80 % of PTO
power without ballast, | Evaluative | power as referred in SI
(kW) Na. i} a) of PTO 28.5(D)

performance in case of
traclors  having  lotal
stalic mass > 1500 kg
Minimum 75 % of PTO 300 | 30.7 | Yes
power as refermed in 51
Mo, i) a) o PTOD
periormance in case of
light  weight traciors.
having S1500 kg total
static mass of tractor

Mo 75 % ot e | 214 (R)
engifng  power as

referred in 51 Mo. i) a)
of engine perormance
in case of iaciors
which do nol have a

PTO shakt,
d) Maximum The declared value
transmission ol i WEHMHMM 110 (D) .
temperature (°C uative | maximum value 10 1 81 Yes
() specified by o
comparny

6.1.3 | Power lift and hydraulic pump performance:
a) | Maximum lifting capacity throughout the range of lift, (kN):

1) | Athitch points |Evaluative | Tolerance of + 10% ‘fﬁ? 1{965}'1 16.45 [21.20 | Yes
The irh’mc&l 11.7 |15.69 ]
should al

— kgPTO kW, and f L 7D} | (D) |
should be 215
2) standard frame |- ¥aluative kglengine kW where | 506 | g.45 | 1296 (1549 | Yes
the tractor s not |(R) Min|(R) Min
provided with a PTO
shaft,
b) | Maximum drop in the -]
height of the point of
application of the | _ Nom™ | The shearved value 50 (D)
force after each &5 | Evaluative should not exceed Max 45 10 Yes
minutes interval for a 20 mm
lotal duration of 30
I_ Minutes, (mm)
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T-1540/2068/2021

' SWARAJ 960 FE TRACTOR-
COMMERCIAL- (TECHNICAL EXTENSION)

V=

)

l"\.r'.\ -
e —
-

1 e 3 ] 4 |5a[s5b]| 6a | 6b
6.1.4 | Wetland cultivation:
Sealing for the Evaluative | The identified T
following assemblies should
assemblies: ?Eiﬁ"m"‘“: ':'5"’
equir :
1) | Clutch -do- 11082. No water | 11€r€
assembly ingress in  the | Should | Ng ingress of
2) Ef:j:‘i&ngs o :h:nmﬁfm: mmmzr beno | water and/or
3) | Front axle I tractor does not | 1998 nbsmmmwﬁ -
hubs ~do- meet the | of water
: irements of | andlor
4 Engine Oil -do- mrﬂ cultivation, mud (R)
5) | Transmission it may be
oil do- recommended  for
dry land operation
| anly.
| 6.1.5 Safety features: o

a) Guards against Belt drives, pullies, silencer] Meelsthe | Yes
moving and hot | Evaluative | hydraulic pipes (As per IS 12239 requirement
parts (Part2)

b) Lighting As per CMVR Meels the Yes
arrangement Evaluativa requirement

c) Seating Should meel the requirements | Meels the Yes
requirements of 1S: 12343 {As amended from mquiremgm
(Tractors  having Non- fime to time)
more than 1150 | Evaluative
mm  rear track

_| width) - — ~

d) Technical | Should meel the requirements = Meets the Yes
requirements for | Evaluative | Of IS: 4931 (As amended from | requirement
PTO shaft lime to time)

e) Dimensions  of Nore ' Should meet the requirements | Does not No
mrﬂﬂ.wirﬂ Evalualiv of IS HEB_ (Pari-1} (As meets the
linkage valualive | amended from time to time) requirement

f) Specifications of Should meel the requiremenis | Meels the Yes
linkage Evaluative | of IS: 12953 (As amended from requirement

lime lo tima} 1

g) Swinging Should meet the requirement of | Not Provided -
drawbar Evaluative | 15: 12362 (Pan 3) (As amended
[whereuar fitted) from lime to time)

h) Maximum Evaluative | Should not exceed 20 Kmph 12.61 kmph Yes

travelling Meets the
speed al raled requirement |
engine speed

in reverse

___| gears, Kmph ]

2 | Audible Evalualive | As soon as the ravelling speed Mot -
waming signal in reverse gear reaches to 20 | applicable
on lraclor kmph, an audible waming

signal on tractor shall be
activaled. The safety aspecls
aboul the operation of shuttle
technology shall be brought in
operation and manufacturer
/dealer shall ensure the training .
on this aspect o operator :
- [ 1| before the delivery of traclor.
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% SWARAJ 960 FE TRACTOR-
T-1540/2068/2021
I‘-D COMMERCIAL- (TECHNICAL EXTENSION)
1 2 =81 4 [sa[sb[6a|6b ] 7 |
6.1.6 | Labelling of tractors (Provision of labelling plate):
1) | Make Evaluative | Should conform to | SWARAJ Yes
1 2) | Model Evaluative | the requirements of | 960FE Yes
3) | Month & Year | Evaluative | CMVR along  with
of maximum PTO Power | g7 | 20 Yesg
manufacture in kW and year of
4) | Engine Evaluali manufacture in Yes
b uative - ey 47.3052/SBH13508
§) | Chassis Evaluative || MM | vv | [MBNBLSSALGH12985 | Yes
_number .
6) | Maximum Evaluative | D9t 01 - 12 in box 355 Yes
PTO  power, -t
7) | Speciic fuel | Evaluative | e, months and net 270 Yes
. igits in box No.2
;‘mﬁm‘"’m' for YY will represent
the year of
- manufacturing.
6.1.7 | Literature (Submission to test agency)
(a) | Operator manual Evaluative Provided Prrvided a
(b) | Parts Catalog Be : o
a d e Evaluative Provided | :
o Ton Not Provided Provided | Provided Yes
C 1] Evaluative Provided / ] i
- Service manual Not Provided Provided | Provided | Yes
6.1.8 | Fitment of Roll Over Protective Structures (ROPS): :
For tractor having| Evaluative | ROPS should meet the = Not Mot
more than 1150 mm requirement of 15:1182 or Applicable | Applic
rear track width M T SN S able
6.1.9 | Standard Evaluative | Traler hitch, front low e
i hook, linkage drawbar ‘
Accessories Gheuki e Beriidat 4 Provided | Yes
tractor
6.1.10 | Accessories Nu-n_ Ballast weight, if fitted,
(optional) ) =B o B Provided | Yes
6.2 | CATEGORY OF BREAKDOWNS /| DEFECTS { As per clause 5.0 of 15:12207-2019):
Category of Category Requirements Whether meets
5l. No. (Evaluative ; As the Requirem-
breakdowns I Non- as per IS; 12207-2019 observed | ents (Yes/No,)
Evaluative) |
1. Critical | Evaluative | No critical breakdown None Yes
2, Major Evaluative | Mot more than one and
neither of them should be Mone Yes
repetitive in nature
3. Minor Evaluative | Not more than three and
frequency of each should | Mone Yes
= E not be more than two.
In no case, the fotal =
4, Total Evaluative | number of breakdowns
breakdowns should exceed four, that is, None Yos
{1 major + 3 minor) or 4
minor breakdowns.
6.3 Salient Observations:
6.3.1 Laboratory tests:
6.3.1.1 PTO Performance Test:

The maximum power in case of previous & present sample were observed as
34.2 & 35.9 kW against the declaration of 35.5 kW respectively, which meets the
requirement of 15: 12207-2019 with regard to tolerance limit.

i)
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SWARAJ 960 FE TRACTOR- {Lj TN
T154012068/2021 | COMMERCIAL- (TECHNICAL EXTENSION) (| | )2
i)  The specific fuel consumption corresponding to maximum power in ; B‘“y/

6.3.1.2

6.3.1.3

6.3.1.4

6.4

6.5

6.6
6.6.1

6.6.2
6.6.3

previous & present sample was recorded as 278 & 264 g/kWh agains
declaration of 270 g/kWh, which meets the requirement of 1S: 12207-2019
with regard 1o tolerance limit.

iii) The backup torque is 24.9 % & meets the evaluative requirement of 15
12207-2019.

Drawbar performance test:

i) The maximum drawbar power in case of previous & present sample with
unballasted condition was recorded as 30.0 kW & 30.7 kW against the
minimum requirement of 27.4 kW & 28.7 kW respectively which meets the
requirement of IS; 12207-2019,

ii) The maximum drawbar pull in case of previous & present sample wilh

unballast condition corresponding to 15%-wheel slip was recorded as 20.0 kN
and 19.17 kN respectively against the minimum requirement of 15.90 & 15.58
kN which meets the requirement of I1S; 12207-2019.

Hydraulic performance test:

i) Maximum lifting capacity throughout the range of lift at hitch point and
standard frame was recorded as 21.20 kN & 15.49 kN respectively against
the declaration of 19.61 kN & 15.69 kN respectively. which meet the
evaluative requirement of 1S:12207-2019.

Three-point linkage:

i) The dimension of lateral distance from lower hitch point to centre line of
tractor does not meel the requirement of IS: 4468 (Part 1) — 1997, This is
recommended to looked into for necessary corrective action.

ii) Some of the parameters conform to Cat. | and some of them conform to Cat.
ll. Keeping in view the spirit of standardization, necessary improvement may
be incorporated.

Maintenance / Service Problems:
No noticeable maintenance or 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 amester in exhaust system should be provided as per
15-12239 (Part-1) 2018.

ii)  Width of foot slep should be as per relevant standard I1S: 12239 (Part-1) =
2018.

ili)  The working clearance between the draft control lever and position control
lever should be provided as per IS: 12239 (Part-2) — 1999.

iv)  The fuel shut-off knob should be remained in stop position as per IS: 8133 -
1983,

v}  PTO master shield should be provided as per 15:4931-1995,

Adequacy of Literature supplied with machine:
The supplied literature was found adequate

a) Operator's manual of SWARAJ 960 FE tractor.
b) Parts catalogue of SWARAJ 960 FE tractor,

c) Service Manual of SWARAJ 960 FE tractor.
The supplied literature was found adequate.

However, these literatures should be brought out in other vernacular languages of
India for guidance of users.
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' SWARAJ 960 FE TRACTOR-
/ 'Jr'ﬁ‘mmm“ COMMERCIAL- (TECHNICAL EXTENSION)

C.V. CHIMOTE i ZE D:
TEST ENGINEER (IVTTw——7

YK RAD s,

SENIOR AGRICULTURAL ENGINEER - —

P.K. PANDEY ,Lfl =)- ﬂ'\/\f?))/
DIRECTOR

Draft test report compiled by: Sh. C.S. Raghuwanshi, Agricultural Engineer.

7. APPLICANT'S COMMENTS

Para no. Our reference Applicant comments

71 63148465 Study & trails are under progress for necessary cormective
I aclion.

7.2 663 Literatures are already printed in all regional language for
| end user,
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~ SWARAJ 960 FE TRACTOR- .
_ COMMERCIAL- (TECHNICAL EXTENSION)

BRIEF SPE N E E
.,:; Parameters Disc Plough Rotavator Puddler
1 | Make o | Fieldking Fieldking ACE :
2 [ Type Mounted | Mounted e
iscs / | 42in 7 fla
3 | No. of Discs / Blades Three nges i
4 | Type of Discs / Blades | Plainconcave |  Hatchet Notched
5 | Size of Discs / Blades (mm) | 385 280x85x7 00—
8 | Spacing of Discs /Flanges, (mm) 260 245 :
7 | Lower hitch point span, (mm) 785 800 83
8 | Mast height, (mm) 510 600 310
.9 | Overall Dimensions (mm): .
| Length - 1940 1100 1020
| Width - 1040 2020 2070
| Height 1220 1150 1050
10 | Gross Mass, (Kg) 270 445 305
AN -l
ATION OF HALF o
S. No. Parameters Specification
1 Type Half cage wheel
2 | Outer dia. (mm) | 1200
3 | Width (mm)
4 No. & Type of lfugs 14, straight lugs made of MS angle section
' welded to angle iron frame
5 Size of angle section, (mm) 50x50x5
6 Length of lug, {(mm) 360
7 Spacing of lug, (mm) : 260
| 8 Weight of each cage wheel (kg) 100
ANN =1
TRA UN INGT
A | LABORATORY AND TRACK TESTS HOURS |
1. Running-in (Engine-28 & Transmission- 32) 50.0
2. Nominal speed test 1.3
3 PTO performance test 16.3
4. | Drawbar performance test 16.8
5, Power lift and hydraulic pump performance test 30
' B. | Field test ]
1. Rotavation 11.0
2. | Ploughing 109
3 Wet Land (puddiing) operation (including water proof test) 10.7
C. | Miscellaneous test and other run hours including idle run, 1.3
transportation, trials and preparation for test
TOTAL: 86.3
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