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T-g8S/15041?$15 FORCE MOTORS LIMITED, B,S"tTry,&F'I

Commercial {lnitiat

4OO S DLX

Test

TRACTOR

Manufacturer

Test requested by

Place of running-in

Duration of said running-in, (h):

- Engine

- Transmission

Method of Selection

M/s. Force Motors Ltd.,

Mumbai - Pune Road,

Akurdi,

Pune-411 035

The manufacturer

At applicant's works.

30

3o

The tractor was submitted directly by

applicant for test. Hence, method

selection is not known.

the
of

l.SPECIFICATIONS
1.1 Tractor:

Make

Model

Variants, if any

Type

Year of manufacture

Chassis Sr. number

Country of origin

Engine:

Make

Model

Type

Serialnumber

Engine speed(Manufacturer's

- Maximum speed at no load

- Low idle speed

- Speed at maximu,m torque

Rated speed, (rpm):

- For PTO use

- For drawbar use

1.3 Cylinder & Cylinder Head:

Number

Disposition

Bore / stroke, (mm) (apa)

Capacity as specified bY the

applicant, (cc)(apa)
Compression ratio

Type of cylinder head

Type of cylinder liners

Type of combustion chamber

Arrangement of valves

recommended production setting), (rpm):

Force Motors Ltd.

BALWAN 4OO S DLX

None

Four wheeled Rear-wheel driven, General
pu rpose Agricultural Tractor.

2014

TA7022518C14

lndia

Force Motors Ltd.

TD 1e50 F(36i
Four stroke, nafurally aspirated, water

cooled, direct injection, diesel engine.

D10027372

2400 to 2500

700 to 750

1300 to 1500

2200

2200

Thlee
Vertical, lnline

90.9 / 100.0

1947

18.3 : 1 to 18.8 :1

Mono block

Dry, replaceable

Direct injection, open cavity on piston

crown (re-entrant type).

Single Overhead cam shaft

1.2

1.2.1

CENTRAL FARM MACHINERYTRAINING & TESTING II.{STITUTE - BUDNI I ease 5 of 46
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Initial) Test

17. SUMMARY OF O$enVertONS, COMMENTS & RECOMMENDATIONS
16.1 Evaluative (mandato'rf) / Non-evaluation (Non-mandatory) parameter applicable for
qualifying lr4inimum Performance criteria as per Clairse-4 (Table-1) of IS: Q2AT-2014 for
acceptance of the tractor for the purpose of subsidies/NABARD financing is summarized as

under:
Characteristic As

observed

- Max. power

under 2h
test, (kW )
(Natural

ambient
condition)

Evaluative Declared value to be

achieved with a

tolerance ofi -5 I +10o/o

for PTO power >26 kW.

-7.51+1Ao/o for PTO
power < 26 kW or-5 /
+10Yo fot Engine poWer

>26 kW. -7.51+10o/o lor

Power at
rated engine
speed, (kW)

114.3 (D)

10 percent, min.

Non
Evaluative

The declared value

should not exceed the

max. vilue specified by
the oil company and the

observed value under
high ambient condition

should not exceed the
declaration.

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.

110 (D)

. , CENTRA*. FARM MACFIINERY TRAIN{NG & TESTING INSTITIJTE - BI"}DNI
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T-g8tyt50412015 FORCE rulST#$qS L$ffi$THts, BA[-i]t{,q,N 400 S BLX
Ssvnrmerclerl Test

tl2

irc-
; ; consumption,

i : (g,kwh)
It

t-
[a"r*;t,';, 

-
I Not exceeding 1% of
I SFC at max. povr'er

i under High ambient
I conclitions

2.60 (R)

0.37
Yes2.50 (D)

h) , Smoke level

i

I
I

i
I

Evaluative Maximum iight
absorption coefficient
of 3.25lm or
equivalent BOSCH
No.5.2 or 75 Hatridge
value 9as oer CMVR)

3.25
per meter

(R)

1.36

Yes

{I-l-e I l}rarbar performance:

a) ll lltal dranrbar

ir-l with
I bala6*

I curespondrng
. b i5 percent

lrlred slip,

: (IO{} _

Non
Evaluaiive

Minimum 65% of
static mass with

ballast

16.e6 (R)

19.20
Yes17.2{D)

bl I Hax. drawbar
| flI wih un-

, U*asteO

I corrqonding
I b 15 percent
uhe€l slip.

Evaluative Miirimum 65% of
static mass of
tractor without

ballasU with
standard ballast

12.05 (R) 14.29

Yes12.8(D)

c) i flaximurn

I failbar power
I ,eflhout ballast,

1 ftw)

I

I

[-
i

Evaluative Minimum 80 % of PTO power

as referred in Sl No i) a) oi
PTO performance in ESe oi
tractors having total static
mass > 1500 kg Minimuln 75

% of PTO power as rcfened in

Sl No. i) a) of PTO
performance in cese of lighi
weight tractors having 1 500 kg

total static mass of iractor
Mininum 75 % of the engine
power as referred in Sl No. i)

a) of engine performance in

case of tractors which do not

have a PTO shaft.

18.6 (R)

21.? Yes20.8 (D)

d) i tlaximum
i fansrnission
i tril ternperature

I fc)

Non

Evaluative
The declared value
should not ey.ceed
the maximum value
specified by rcil

cornDanv

130 (D) 89
Yes

Pwer lift and hydraulic pump performance:

5.50 (R)

lilaxirnu m I iff in g _qgpgq[L the

i r) | Athitch
I I ooints

Non | fl-olerance of

-Evelre!ve_.1-E!csI%L-
I z) | with the
I I stanclard

Evaluative I The lift capacity

I i 
rame

should at least be 24

krl/PTO kW. and it e.5 (D)

Nir(D)

13.69

9.45

Itraximurn Crcp in
&te l.eBht oi the
pcint cf @plicalicn
of 8,e force after
each 5 rninutes
intgval for a tolal
duration of 30

N'lon

Evaluative
exceed 50 mm

j I

I

i CF-i'{TP#.- }:ARM &*ACHINSRY T.RA{N{N6 & ?ES:i:lll{1G iNSTITUT E,- BUDNT
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,FCIRGE MOT6$E$ LMqlYfiD, BALWAN 4OO S TRACTOR

. f;ommercial Test

1 2 3 5 6 7

17 .1.4 Brake performance at 25 k

a) lvlaximum stopping distance at a force, equal to or less than 600 N on brake pedal with
Un ballast*. (m):

1) Cold

brake

Evaluative 10 10 8.56 Yes

2) Hot
brake

Evaluative 10 10 8.71 Yes

b) Maximum
force exerted

on the brake
pedal to
achieve a

deceleration of
2.5 mls2 (N)

Evaluative
600 600 2441o

315

Yes

c) Whether
parking brake
is effective at a
force of 600 N

at foot pedal(s)

or 400 hl at
hand lavpr

Evaluative Yes / No Yes Yes Yes

*Manufacturer not recommended the road ballast

17.1.5 Noise measurement :

a) Maximum
ambient
noise emitted
by the tractor
dB(A)

Evaluative As per CMVR
88 84 Yes

b) Maximum
noise at
operato/s
ear level
dRfA\

Evaluative As per CMVR

98 96
Yes

17.1.6 Amplitude of mechanical vibrations at :

1) Right foot
rest

Non
Evaluative

100 microns
(max.)

100

micron
(max)

60 Yes

left foot
rest

110 No

2l Seat
(with

driver
seated)

30 Yes

3) Steering
control
wheel

70 Yes

17.1.7 Haulatre resuirements :

a) Gross mass of the trailers. (tones):

1) Two
ruheel Non

Evaluative

4.0 (D) 4.0 Yes

2) Four
wheel

5.5 (D) 5.5 Yes

b) Distance travelled / litre of fuel consumption, (km/l):

1) Tvuo

wheel Non
Evaluative

5.0 6.17 to
7.13

Yes

2) Four
wheel

6.0 5.99 Yes

c) Fue consumptic rn (ml/km/tonne

1) Two
wheel Non

40 3s.06
to 40.5

Yes

2) Four
wheel

Evaluative 35 30.33 Yes

I
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The ideniified
assemblies should

essentially meet the
requirement of lS:

.^
- ': r l

-do- 11082. No water

ingress in the
identified assembly
given in column-2.
lf tractor does not

meet the
requirements of
wetland cultivation,
it may be

recommended for
dry land operation

There I Uo
should be i ingress ofno I water was
ingress of I observed
water I durino
and/or I water"
mud 

I proof test

-do-
-:-s-9s
:': -: axle
--:s
--; -e Oil

-------- ::--3- S 11rSSl

W f""trrres t

-do-

-do-

-do-

i: Safe

Yes

1,,-:-. Evaluative I As per CMVR
i:: -s: 

I

-r,-l ard I

I

Provided
Yes

- ,l 
-: - I Evaluative I As per CMVR

I

= = -= =ll( 
|

Provided \res

-U:,'.-a^iS

-.a. -,: -Ofe
:-.:- " il :nm

,r=rV

Non

Evaluative

Should meet the
requirements of lS:

12343 (As

amended from
time to time)

Does not
Conform

No

--- nrl

-?:-'ements
DTr.\

t-:1

Non

Evaluative
Should meet the
requirements of lS:

4931 (As amended
from time to time)

Does not
Conform

No

er - -;-slons
-.._--- ^^i^t-! Pv,,,

^. arE

Non

Evaluative
Should meet the
requirements of lS:

4468 (Part-l) (As

amended from
time to time)

Conforms Yes

fi !:e:.'cei,ons
:' lKage

: ri,'^,1 :g

Non

Evaluative
Should meet the
requirements of lS
12953 and lS

12362 (Part 3) (As

amended from
time to time)

Meets the
requiremen
ts

Yes

Not
Provided

Not

appl
icab

le
'l 7 '!i r : t-abellinq of tracl ors (Provision of labellinq olate):

. I i^ -^

_ [ t_--l
Evaluative

Should
conform

to the
requireme
nts of
CMVR
along-with
declared
value of
FTO HP

Force Motors Ltd Yes

Evaluative BALWAN 4OO S DLX Yes
: .- --. ^a- =a Jt

-: ^,.:factur
Evaluative 2014 Yes

: -.3SSIS
- JCt

Evaluative

Evahratrve

T07022518 C 14 Yes

D4,0027372 Yes

: l::laratio I Evaluative
-:'"tu 

l

: : ,131'. i

,l
i

23.0 Yes

ir/etland cultivation :

I C='.- i-. trdRI,t I,IACH|hIERY TRAINING & TESI'ING INSTITUTE _ BUDNI



, ,T-98&lrs04{effi& i ramGe MereRs LrMlrED, BALwAN +oo s.oi.x TnACToR

l. .r, ,,i,i ,,,i.,,,,,. ,goillmercia! (lnitial) Test

Discard lirnit for:

Rin end

Ring groove clearance {mrn):

Clearance of main

Clearance of end
Yes

Yes

Yes

Literature

Yes

Yes

17 .1.11

1 , 3 4 5 6

(a) Cylinder bore
diameter,
(mm)

Evaluative To be declared by
the manufacturer

91.128 90.93
to

90.94

(b) Clearance

between
piston &

cylinder liner
at skirt. (mm)

Non
Evaluative

-do- 0.120 c.042
to
0.063

(c)

Top comp.
ring.

Evaluative

-do- 1.50 0.35
to

0"45

2"" comp.
rinq.

-do- 1.50 '1.00 to
1.10

Oilring. -do- 1.50 0.35 to
0.40

(d)

Top comp.
rinn

Evaluative

-do- 0.20 0.116to
0.1 36

2"- comp.
ring.

-do- 0.'t5 0.081

to
0.087

Oilring. -do- 0.10 0.038 to
0.048

(e)

. Diametrical
clearance Evaluative -do-

0.240 0.066
to

0.097

Crankshaft
end float

Evaluative -do-
0.50 o.20

(q) IrlIT

Diametri-

cal
Evaluative

To be declared by
the manufacturer

0.240 0.069 to
0.074

Axial Evaluative -do- 0.50 0.20

(h) Clearance
between king
pin and bush,
(mm)

Non
Evaluative

-do-
1.s0 0.050 to

0.095

(i) Clearance
between
center pin

and bush,
(mm)

Non

Evaluative
-do-

1.s0 0.087 to
0.096

17.1.12

(a)
Operator
manual

Evaluative
Provided/Not

Provided 
,

As per

relevant lS

Code (lS
8132)

Provided

(b)
Parts

Catalogue
Evaluative

Provided/Not
Provided

As per

relevant lS

Code (lS

81 32)

Provided

(c)
Workshop/

Service
manual

Evaluative
Provided/Not

Provided

As per

relevant IS

Code (lS

8132)

Provided



i-: i5 1il4 2015 , t..ii:i:i t.ii'iilT"ED. 'BALWAN 400 S DLX TRP.C i',")H

_ __ lgfirn5l r'cin i_([n itial] Test

SATEGORY OF BRL,AK:U{)V,.INS / DEFECTS :

Category
(Evaruativr. I

Non

Evaluative)

Reguirements
as per lS:12207-2014

Not rnore than two and neither of
them should be repetitive in

nature

Not more than five and frequency
of each should not be more than

twc.

ln no case, the total number of
breakdowns should exceed five,

that is, (2 major r 3 rninor) or 5
minor breakdo\,4/ns

5, \: T*
None

Whef hsr
tlie I

.t
equirerlel

nls I

(Yes/No.)1

-t
Ye,s-l

Evaluative

Evaluative

Evaluative

Yes

Yes

None

l_"1
ii - apqrqffe' r"qri."r tlS:12207-2AM: 

----lS \: :-.;;;r,strc--l Reqy"Tel:.Fl ne'rarr,s 
I

| 
.. },vl .v. .-- 

-| L- |

- -' - 
-' 

,.n l---- 
tr"-r=

"oo,fre@o.""'#-i-* ]: : ..'.-: 'a:- 'ements I Should meet the requireme

i ls:12343-1998 | confcrm I I

-: 

":-.irqs --[iltritn a p-rouision-ror rrtment ofT Notpro"'deo -i--: 
_---t

I ROPS. lf ROPS fitted it should I I I

I meet the r-equirement of lS: I I I

rli

' -.- - =.-=' .. pull over, I O.ZS% 1max.; | 0 05 to 0.06 % | Yes
: - :, er (%) I l (Conforms

__ I 11821-1992
:---- - = '::uirements for I Should meet the requirements of

: - - :- 3: & its lr4aster I lS: 4931 -1995:-- ;-i: & its Masterils: 4931 -1995 | conform.-., "'"'l="--"'
Does not

hree point I Should meet the requirements of-'-:-= -: '-' three ooint I Should meet the requirements of I Conforms I Yes
lS:4468 (Part-l)-1997

Should meet the requirements of Conforms Yes
lS:12953-1990
Should meet the requirements of

lS:121362 Part 3-1994.

Not provicitrd

_ r__l
rlNolNo

I Trailer hitch. front tovr

I tinxug" drawbar may
hook,

be

Provided

i provided.

Conformity with following lS:

-:- := -:s 'cr declaration of power and specific fuel

::-:--:::^ ard labeling of agriculturai tractors (First
--. s :- ' S '0273-1987 (Reaffirmed in March, 2009)1"

::' --:--: :'a()tors - Rear mcunted power take-off -

,:€: t ana 3(third reviston)[lS: 4931 -1 995
i.zz-'-=: - l,larch 2009)l
:=- --'.,'z ,',^eeleo tracrors - Rear mounted three-
-:-- -^r.:.: -: '-z=t let r Categories 1, 2, 3 & 4 (fourth
'e. s:- 's ::Os (Fart-l):1b92 (Reaffirined in March,

2l:- rsc 730-1 19941

iv) )'etta''cr agricultural tractors - Link type
'2953' 990 (Reaffirmed in March, 2007\)

L
1:2

i

iii

iii)

Conforms

Does not conform

Conforms

Conformslts

Page 42 of 46C=l'.ll P.AL FARI,'I tul/,.Cllll'.lERY l-R,ilNlNG & TF:STING ll'lSl'ITUTE - BUDNI



FORGE Mfl)TelR$ LtWffiEn' BAI-WAN 400 S'DLX TRACTOR
Gonrmerciat (l nitial) Test

v) Agricultural tractors - Operator's seat technical
requirement [S 12343 -1998 (First revision)
(Reaffirmed in March, 2009)l

vi) Guide for safety & comfort of operator of agricuitural

tractors: Part 1 General requirements (first revision) :

lls 12239 (PT-1)-1996 (Reatfirmed in March,

2009ylSO 4254-1:19891

vii) Tractors and machinery for agriculture and forestry -
Technical means for ensuring safety Part 2: Tractors
(first revision) lS 12239 (PT-2)-1999 (Reaffirmed in

March, 2009)l

viii) Tractors and machinery for agriculture and forestry,
powered lawn and garden equipment - Symbols for
operator controls and other displays [S: 6283 (Part-1

& Part-2) -2006 & 2007(Reaffirmed In March, 2009y
ISO 3767-2:1991)l

ix) Guide lines for location and operation of operator
controls on agricultural tractors and machinery (first

revision) (lS: 8133 -t1983) (Reaffirmed in March,
200e)l

x) Agricultural Tractor & Machinery Lighting device for
travel on public roads (lS: 14683-1999) (Reaffirmed in

March, 2009)l

17.4 Salient Observations:
17.4.1 Laboratorytests:
17.4.1.1 PTO Performance:

i) The specific fuel consumption corresponding to maximum power

as 257 g/kWh against the declaration of 247 glkWh, which meets
requirement of lS: 12207-2014 with regard to tolerance.

ii) The backup torque is 10.0 and which is exactly equals to the mini' requirement (10% min.) of lS: 12207-2014. This needs to be improved.

17.4.1.2 DrawbarPerformance:
i) During'10 hour drawbartest, the creeping of LHS & RHS reartyre overt

rims were observed as 55 & 45 mm respectively , which was considered
higher side. This may be looked into for necessary corrective action.

17.4.1.3 Mechanical Vibration:

The amplitude of mechanical vibration on various assemblies marked as (*)
Chapter-9 of this test report are on higher side specially at steering control wheel.

17.4.1.4 Wet land cultivation (Puddling test)
The half cage wheels provided during the test are not meets the requirement of
9939. This should be provided with specifications of relevant lS.

17.4.1.5 Specification of power take-off Shaft :

Some dimensions as'AA' and 'c" of the power take-off shaft does not meet
requirement of lS: 4931-1995.

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

17.6 Recommendation with reggrd to safety on tractor:
The following requirements, inter alia, may be considered for incorporation on

tractor:
i) Provision of spark arresting device in the exhaust system.

ii) Working clearance around external circuit lever as per relevant lnd

Standard.

Does not conform

Does not conform

Does not conform

Conforms

Conforms

Conforms

h
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T-93r1;',-13f4'2G15 FORCE M6TORS'LIMITED,'Bff-VVAN 4O(} $ #L"X TRACTOR

Commercial flnitial) Test

17.7

17.7.1

77.7.2

17"7.3

Adequacy of Literature supplied with rnachine:

The following literature was supplied with the tracior for reference during the test.

a) Operator's Manualfor Balwan 400 S DLX tractor"

b) Spare Parts Catalogue for Balwan 400 S DLX tractor.
c) Work shop manual (for Balwan 400 S DLX tractor).

The literature supplied was found adequate. However, the following points needs
to be incorporated in owners/operator's manual.

i) The specification of PTO power, Drawbar Power, Hydraulic power, lifting
capacity, haulage recommended capacity, tyre recommended pressure,

recommendation of implement details for dry land and wet land operation
should require providing in owner's manual.

iv) The grade of lubricant and oil change period is also different from
maintenance rnanual to the specification sheet submitted by the applicant.
This should be looked into:

These literatures rnay also be brought oui in t,lational & other regional languages
for guidance of user's.

TESTING AUTHORITY:

SENIOR AGRICULTURAL ENG I NEER
c.R.LOHt

DIRECTOR

, senior Technical AssistantTest Report conrpiled by: Shri f{itesh Kumar Verma

Bd

he

rn

m

t

S:

18. Citizen Gharter

ofTest Test duration under
citizen charter

Whether the report
released within time frame
given citizen charter

Remark, if any

13 Months
rgust 2014 to
rgust 2015 )

10 Months
No

The applicant
delayed to
provide the cage
wheels for wet
'land cultivation.
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[- -"ss*fi50a/2CI15 TFoRcw-'n,nru 4tt0 s r:ux rneCronl
[_-- | Commercial (lnitial] Test 

- - 
|

19. APPLICANT'S COMMENTS

st.
No.

Fara No. Our
Reference

Applicant's comments

1 19.1 1.20.1 We will ensure dimensional conformarrce in series production.

2 19.2 1.20.4

We understand that spark arrester is necessary only on the

engine which has smoke and also high oil consumption. Since

our Balwan 400 S - DLX engine meets TREM lll A norms in

respect of exhaust pollution. Also the oil consumption is less.

Hence fitment of spark arrester mav not be necessarv.

3 19.3 1.20.s We have noted the point and care will be taken to establish the

comoliance.

4 19.4 13.4.1
We have noted the point and care will be taken to establish the

compliance.

5 19.5 17.3 ii)
We have noted the point and care will be taken to establish the

comoliance.

6 19.6 17 .3 v) We will ensure dimensional conformance in series production

7 19.7

We understand that spark arrester is necessary only on the

engine which has smoke and also high oil consumption. Since

our Balwan 400 S - DLX engine meets TREM lll A norms in

respect of exhaust pollution. Also the oil consumption is less.

Hence fitment of soark arrester mav not be necessarv.

,*,=r arr",r,"^r,o* oa,*rarr=*ra ur=, or*,*o r,aroffi

.ttt,

I '' | 
*rr" I lor," o""'" I rro",, | ,"j'|,:f," I

I q. I rype of Disc/blades I ptane concave I uatchet I Notched 
I

--T--680 _l

10 
l

I I -Heisht I roos I tot+ | tsso 
]
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* *$*illlil ' $1"e, ?: ' : :J:IC- I4l-) i.*RS LIMI].ED, BALWAN 4OO S DLX TRAC'I$T-:

Commercial (lnitial) Test

z{ r.. & ,;'}..
./\$'4'{ \

$ffixl\. r\\.r, .,

\.::-l- -'

,_ :ems Specification

Half cage wtreel - 
--

1075--=--:-.-
Jb5

16, Straight lugs made of M.S. angle
section welded to angle iron frame

=-: e section, (mm) 50x20xO

350

- S: 
=: 

^: oi lug (mm) 190

80

3RIEF SPECIFICATION OF HALF CAGE WHEEL

TRACTOR RUN HOURS DURING I'EST

LABORATORY AND TRACK TESTS:

:-l cerformance test

=-,,, e' iift and hydraulic pump performance test

l -:,,,:ar performance test

ANNEXURE_ll

ANNEXURE - III

HOURS

1.0

0.5

-,.c. _ *1_:E TEST:

. : -.: -: :est and other run hours including

: : - i' - - .- ais and preparation for test

TOTAL:
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