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MARATHON Electric presents Standards
CHALLENGER Series TEFC Squirrel

5 Challenger Series conforms to the following national and international standards.
cage motors with excellent product

features and outstanding ) Standard Indian International
performance parameters. The design -

of this range is based on advance IS IEC NEMA
technical knowhow and the level of Dimensions 1S 1231 IEC 60072-1 | MGI Part 4
excellence associated with this IS 2223

international company

mqnuchturin? motors in India for Performance IS 325 IEC 60034 - 1 MG Part 12
more than half a century. Output 15 1231 - MG1 Part 10
Stringent quality control procedures

are adopted at each stage of Protection IS 4691 IEC 60034 -5 | MGI1 - 1.26B
P“l’.d”d”“ as a part of the company Mounting IS 2253 IEC 60034 -7 | MG Part 4
policy to ensure that each motor is

manufactured to the requisite quality  Motors Complying with IEC-60034-1 also comply with many national standards

stop?ard ensuring customer of European Countries. Motors suitable for NEMA standards duly approved by
satistaction. CSA/NRTL(C) and motor with CE mquing are also manufactured. For full details
Rating of motors as per NEMA standard CE marking, refer to MARATHON Electric.

A.C. low voltage TEFC Sq. cage

. 1 Standard motor complies to
Induction motor.

Frame size-71-355L 3 Optional

&desiinoted as 12D71 - 12D355L

or Challenger Series) Supply and Site Conditions

Output- Standard motors are suitable for operation with variation in supply and site

‘21 Eole 8%2 tw ‘2188 tw conditions as indicated in Table 1 :-

& P&Z -0.55 kW - 315 kW In the event of sustained operation at extreme limits of supply variation the

8 Pole - 0.37 kW - 250 kW temperature rise may exceed by 10YC.

Supply Voltage and Frequency For other site conditions motor output should be adjusted as per
Tables 2 & 3.

EEﬁGMg tﬁ'rosmc%re)gevgf z)n((:slg(o)rvcgrllty When l?oth ombier.ﬂ temperature and s!te alfitude differ' from standard, thg

?nd or eithse,- 55) |-c|IZ or 60 Hz Gppl-l,’oxm']o[fj perrpls(,:]s'lble ju'tpL_th le ob;og:eé:l by mu|hp|y|ng the factors against

requency. odtandard motors are each variable as indicated in lables X

wourlxd foréS phase, 415 volt, 50 Hz

supply condition. TABLE - 1

All standard 50 Hz motors may be = = :

operated with 60 Hz supply af same Ambient Altitude Vo!tuge Frequency Con!blped

v}?hclge flor scime output. However, if Temp. Variation Variation Variation

the supply voltage at 60 Hz is 10- * " + 10% + 5% + 10%

20% higher than rated voltage of the oA o e, + 104 = 3% = 145

motor, output can be increased by

10-15% depending on frame size/ Table - 2

i Deration For High Ambient Temp.
The Motors can also be supplied for ! ig i P

dual voltage operation or for Ambient Temp. 50YC 55YC | 60YC | 65C | 70C| 80YC

operation with variable voltage and o . . 0 JOR* 0 9 o o 0
variable frequency supply(VWVF), or Class ‘B’ Temp. Limit [100%/95%*| 90% | 85% | 80% | 70% | 60%

for operation over a wide voltage e - o o 9 o o o
range. Separate VD' series of Class ‘F' Temp. Limit | 100% | 100% | 95% 90% 80% | 70%

moftors suitable for VVVF drive are

specially designed to withstand TABLE - 3

higher dielectric strength to combat Deratian For Affitude

voltage surges originated from high -

swiiehing uepency i JSBT Aliitude 1500 m[2000 m|[2500 m[3000 m[3500 m[4000 m
drives.

virfua"l; sinusoid%l and balanced as

defined in IS 325. Class ‘F' Temp. Limit | 100% | 100% | 95% | 90% | 85% | 81%

*

For motor as per exceptions in ‘Performance Chart’, the applicable ambient temperature would be 45YC with deration as 95% for 50YC ambient temp.



Insulation and Temperature Rise

Standard motors will operate
satisfactorily in an ambient temperature
range —20)C to +50YC* with class B
temperature rise and altitude up to
1000 meters above sea level.

The use of class B temperature rise
(70YC) ensures an exceptional margin
of safety and longer life even in
abnormal operating conditions.
Standard motors will withstand ambient
temperatures up to 55YC OR 10%
overload OR adverse supply systems.
Motors will Class ‘H’ insulation or
higher may be supplied as an optional.

Duties

Standard motors are suitable for
operation with continuous running duty
(S1) suitable for maximum

3 cold starts or 2 hot starts in
succession under rated load conditions
provided that a period

of 30 minutes elapses before another
starting sequence is attempted.

Motors to suit other duty conditions e.g.
S$2 - S9 may be offered on request.

Performance

Challenger series offers outstanding
performance parameters. The
parameters are better than those
recommended in IS 8789/Eff2
(Improved efficiency) as per IS 12615
(2004)*. Energy efficient motors
complying to EFf1 (High efficiency)
parameters in accordance with Ig
12615 (2004) and CEMEP (European
Committee of Manufacturers of
Electrical Machines & Power
Electronics) / IE2 as per 1S:12615
(2011) are available on request under
‘SE’ series. Refer to table for 2, 4 & 6
poles on pages 11 & 12. For 4 pole
motor, Challenger* designs offer better
efficiency than standard eff.2 motor.
Refer to last table on page 12. While
ordering for Challenger®, please
indicate accordingly.

Constructional Features
Frame

Stator frames are made of elegant
looking, rugged cast iron enclosure.
Foot mounted motors are provided
with integrally cast feet. Maximum
cooling surface is obtained by
qtéodranguhr disposition of cooling
ribs.

*

Refer to ‘Performance Chart’ for exceptions.

The terminal box location on the frames are as follows :

Frame Terminal Remarks
Size (s) box
location
D80-250 M| Side | Reversible frame housing
offering terminal box position
at RHS or LHS when viewed
from DE side. Motors with
Top T.Box frames are also
available and can be offered
if specified.
D280S/M Side | Default RHS, can be convert-
(wo | edto LHS if required, as
openings) | there is another option on
LHS. Motors with Top T. Box
frames can be offered if
specified.
D315- | Side/Top | Default RHS. LHS/Top can be
D355L provided as the frame has

three optional terminal box
position.

End bracket

Ribbed end brackets are provided
from frame sizes D160 upwards. For
frame sizes upto D225S single piece
endbracket is used eliminating outer
bearing cap.

For frame sizes D200L and above,
Challenger Series offers another
unique ?eoture of grease relief
arrangement as standard. Grease
nipple is provided as standard and
located on rim of endbracket
facilitating easy regreasing

in service.

Cooling Fan

All fans are bidirectional. Optimum
cooling air flow for efficient heat
transfer is ensured by the design of
fan and cowl. Motors in this series
have been specially designed for




reduced noise level to satisfy
present-day industry requirements.

For D71-D200L nylon fan is used as
standard. For D225S-D280M either
nylon or aluminium alloy (LMé) fan
with C.I. insert is used. For all motor
in frame size D315/D355 except 2
pole motors, aluminium alloy (LMé)
fan with C.I. insert is used. For 2
pole motors in these frame sizes
fabricated MS, fan is used. Optional
unidirectional fan is also available
for 2 pole application.

Shaft and Rotor

Standard shafts are machined from
C45 grade of carbon steel. All shaft
diameters are machined to fine
limits. For ease of fitting, removing
or securing fitments an axially
tapped hole at drive end of shaft is
provided as standard. Standard
motors have a single cylindrical shaft
extension with keyway. Double
cylindrical/non-standard shaft
extensions are available on request.

The rotor core is produced from high
quality electrical grade insulated
sheet steel lamination. Challenger
Series offers Aluminium die-cast
rotor for entire range of motors.

Windings

The integral system of wire
insulation, slot and phase insulation
and the overall varnish impregnation
provides tracking protection together
with a winding rigidity that is
capable of withstanding the vibration
limits imposed by industrial drives.

For highly corrosive atmosphere,
special winding treatment is
provided against specific order.

Terminal Box

Standard motors are provided with
terminal box positioned at RHS
looking from DE side. Terminal box
in all motors are of generous size for
ease of connection and mainte-
nance. Terminal box may be rotated

in steps of 90Y providing four alternative direction of cable entry in all frame
sizes.

Cable sizes for standard terminal box arrangement are given in Table 4.
Terminal box suitable for higher cable sizes is available on request.

Mounting Arrangement

Standard motors are manufactured with horizontal foot mounted construction
(IMB3) with single cylindrical shaft extension at D.E. side. Following
Mounting options are available :-

Horizontal shaft Motors :-

Code | IMB3 IMB5 IMB6 IMB7 IMB8 IMBI4 IMB34 IMB35

Code Il IM 1001 IM 3001 IM 1051 IM 1061 IM 1071 IM 3601 IM 2101 IM 2001

355
Vertical Shaft Motors :-

Code | IMVI IMV3 IMV5 IMV6 IMVI5 IMVI8 IMV19 IMV36

Code I IM 3071 IM 3031 IM 1011 IM 1031IM 20111IM 3611 IM 36311IM 2031

SBaRaEean

280

315

355
Standard
Construction

Not covered

Consult us; specify the coupling
method and any axial loads



Table - 4

FRAME STUD MAX CABLE DOWELL'S
SIZE SIZE SIZE CAT. NO.
71 - 90 M5 1 NO. 3C X 4 mm? CUS/06
100 - 132 Mé 1 NO. 3C X 6 mm? CUS/07
Mé 1 NO. 3C X 35 mm? CUS/11
160 - 180 Mé 1 NO. 3C X 50 mm? CUS/13
200-225 | MI2 1 NO. 3C X 70 mm? CUs/18
250-280 | MI2 1 NO. 3C X 185 mm? CUS/25, 20
M12 2 NOS. 3C X 185 mm? CUS/29
315 M12 1 NO. 3C X 300 mm? CUS/29
355 MI12/M16] 2 NOS. 3C X 300 mm? cus/27

Cooling Forms

The standard cooling arrangement is
IC 411 in accordance with IS 6362
defined as fotally enclosed fan
cooled over an externally ribbed
surface with free movement of
internal air by rotation of rotor
blades. Alternative cooling forms
e.g. airstream ventilated (IC 418)
and totally enclosed surface cooled
(IC 410) are also available.

IC 411

]

IC 410

Degree of Protection

Challenger series of motors are
provided with IP55 degree of
protection as standard. IP56 degree
of protection may be provided on
request.

Vibration limits

All rotors are dynamically balanced
with half key to ensure normal class
vibration level as per IS 12075.

Noise Level

Challenger Series have been
designed to achieve low noise level
over the whole range of speeds on
outputs. Challenger Series conform
to the noise level requirement as per
IS 12065. Reduced noise levels may
be offered on specific enquiry.

Noise level is normally specified as
mean sound pressure level measured
at one meter from the surface of

the motor and is expressed as

dB(A) referred to a base pressure
of 2 x 10°N/m2.

Overspeed

All standard motors will continuously

withstand a mechanical overspeed of
120% rated speed.

Momentary
overload

Standard motors will withstand a
torque equivalent to 1.6 times rated
load torque for a time not exceeding
15 seconds, provided the supply is
maintained at the rated values.

Normally, the pull-out torque
significantly exceeds this overload
torque.

Termination/connection

Starting

For motors up to 2.2 kW rating,
winding is connected internally in
STAR and 3 terminals are brought
out for termination for D.O.L
starting.

For motors of higher ratings, six
terminals are brought out to suit
either STAR/DELTA or D.O.L starting.

Shorting links are provided as
standard for all frames.
Terminal Marking

Motor terminals are identified as per
IS 4728.

STAR/DELTA STARTING
(6 TERMINALS)

3 24 U8 V2d_ |
> — —
g uy vig wig’

AAAA
YWVYY
AAAA A
YWYV
AAAAA
vy

DIRECT-ON-LINE STARTING-DELTA
(6 TERMINALS)

W2 u2 V2

u1 V// Vi f/, W

Yy
vy

AMAAA
WYVY
AAAA
VYYYVY
AAA
A\

|

Special Terminations

Loose flying leads without terminal
board assemblies can be provided
on request. Series/parallel
connections can also be provided
against specified enquiries.

Rotation

Standard rotation is clockwise when
viewed from drive end of the motor.
Standard rotation is obtained when
the alphabetical sequence of the
phase groups correspond fo the time
sequence of the supply connected to
terminals.

Earthing

2 Nos. earthing points are provided
one on each side of frame.



External Finish

Motors are provided with synthetic
enamel finish paints. All cast-iron/
steel components are provided with
a coat of epoxy zinc phosphate
primer over fettled and shot blasted
components.

To ensure good corrosion resistance
in highly corrosive atmosphere,
motors may be provided with
chlorinated rubber base paint or
epoxy base paint on request.

Anti-condensation
Heating
For motors remaining idle under

severe cold climatic condition or
under highly humid atmosphere use

of anti-condensation heating is
recommended.

The heating serves to maintain the
average temperature inside the
enclosure at a level so as to avoid
condensation. THE HEATING MUST
BE SWITCHED OFF WHILE
MACHINE IS IN OPERATION.

For motors up to 7.5 kW rating
2 terminals of either STAR or DELTA
connected winding may be

connected to 1 phase, 24 volts, A.C.
supply for anti-condensation heating.

For higher rating separate space
heaters are provided, with

termination in separate terminal box.

Bearings
Metric size ball/roller bearings are

used in horizontal foot mounted
motors. For frame sizes up to D315L
ball bearings are used at both ends.
To cater to greater radial load, if
necessary, roller bearing

can be incorporated at the drive
end by means of a simple
conversion.

Ball bearings have C3 clearance.
For frame size D355 roller/ball
bearings are used at

DE/NDE side respectively.

Grease relief arrangement is
provided as standard for motors in
frame size D200 and above.
Bearing details are given in Table 6.
For axial and radial load details
works may be referred.

TABLE - 6
BEARING DATA
FRAME POLES HORIZONTAL MOUNTING VERTICAL MOUNTING
SIZE DRIVE END NON-DRIVE END DRIVE END NON-DRIVE END

71 ALL 620372 C3 620372 C3 620372 C3 620372 C3

80 ALL 620472 C3 620472 C3 620477 C3 620477 C3

90 ALL 620572 C3 620477 C3 620572 C3 620472 C3
100 ALL 620672 C3 620577 C3 620672 C3 620572 C3
112 ALL 620672 C3 620572 C3 620672 C3 620572 C3
132 ALL 620872 C3 620772 C3 620872 C3 620772 C3
160 ALL 630922 C3 620972 C3 630922 C3 620972 C3
180 ALL 631022 C3 621022 C3 631022 C3 621022 C3
200 ALL 6312 C3 631022 C3 6312 C3 631022 C3
225 S ALL 6313 C3 6312 C3 6313 C3 6312 C3
225 M ALL 6313  C3 6313  C3 6313  C3 6313  C3
250 ALL 6314  C3 6313  C3 6314  C3 6313  C3
280 ALL 6317  C3 6314  C3 6317  C3 6317  C3
315 S/MI 2 6317  C3 6316  C3 6317  C3 6316  C3
315 S/MI 4,68 6319 C3 6316  C3 6319 C3 6316  C3
315 M2/L 2 6317  C3 6217 C3 6317  C3 6317  C3
315 M2/L 4,68 6319 C3 6319 C3 6319 C3 6319  C3
355 S/M&L| 4,68 N321 6321  C3 N321 6321  C3




Lubrication

Lubrication points are included as
standard for entire range of
motors. Regreasing intervals
depend on bearing size and
speed. General guideline for
regreasing interval is given in
Table 5.

However for specific requirements
our works may be referred.

TABLE - 5

Recommended Regreasing Interval

Frame Recommended
size | Poles regreasing
interval (in hours)
2 3100
200-225 48 7000
2 1200
250-280 | 4-8 5000
2 1200
315
4-8 4500
355 4-8 3000

Grease relief arrangement is
provided as standard for frame
sizes D200 and above.

Grease Entry & Relief Arrangament
for Challenger Series Motor

The bearings are lubricated with
premium grade lithium based
grease VEEDOL make (ALITHEX 10
or 20) which has EP additive
having high load carrying
capacity, rust inhibition properties,
oxidation and heat stability. The
grease is suitable for a
temperature range of —20YC fo
115YC. Suitable grease for extreme
ambient temperature operation can
be provided on request.

Electrical protection

Standard motors are suited for
normal over load/stall protection
offered by standard thermal or
magnetic over load starters.

Additional thermal protection in the
form of built-in thermistors is
available at an extra cost. The
small thermal mass of the
thermistors and their intimate
contact achieved by embedding in

- F

winding assures a quick response
to changes in winding
temperatures. Thermistors are semi
conducting resistance devices with
positive temperature coefficient.
Recommended reference
temperatures for thermistors are
given in Table 7.

Thermistors are embedded in
winding prior to impregnation and
terminal leads brought out to a
separate/main terminal box for
connection to the control devices.
RTD/BTD can be provided for
frames 280/315/355 frame

motors on request.

TABLE - 7

Recommended reference
temperatures for Thermistors

Class of Type of Thermistor
Insulation | Warning | Tripping
B P 120 P 140
F P 140 P 160
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