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INSTALLATION, OPERATION & MAINTENANCE MANUAL

GENERAL

The proper working of a gear unit not only depends on the good design, the use of good material and good workmanship but also
on careful installation, proper lubrication and proper working conditions.

Hence, it is of utmost importance to see that the installation of the gear unit is done according to the instructions given in this
manual to ensure properworking of the gear and to ensure along and trouble free service.

This manual should be kept with the person in-charge who handles the installation & operation. He should thoroughly study and
understand the instructions given in this manual. Precisely following of this manual will give trouble free working of the Gear unit.

In the interest of future development, we reserve the right to introduce modifications to the individual subassemblies &
accessories, which, while retaining the essential features, can be regarded as desirable to increase their efficiency, reliability and
safety.

SAFETYINSTRUCTIONS

The Gear unitis supplied after proper assembly & testing, duly painted and packed as per the contractual conditions. As such, in no
case the Gear unit to be opened by the unauthorized person during its warrantee period.

%~ The Gearunit may be opened with the agreed order condition.

%~ The unit may only be used & operated within the scope of the conditions specified in the order related documents.
%~ Rules &regulations to be followed forindustrial safety during use of the Gear unit.

&~ Gearunit tobeopened, serviced and repaired only by the trained personnel.

%~ Anywork to be done on the Gear unit at stand-still condition, i.e. after switch off the motor ordrive.

% All exposed rotating components such as shaft extensions, coupling, V-belt, sprockets etc are caused with guard to prevent an
accident.

%~ Note affixed on Gear unit such as Name plate, arrows must be kept unpainted visible.

& Unauthorized modification, are NOT permitted.



DELIVERY

Priorto dispatch all units are thoroughly inspected & test run on no load to ensure they comply with specifications.
All the Gear units are dispatched with list of components packed in the box (if any). This should be checked on receipt as per Packing-
list and missing of any part to be reported immediately.

Gear units are packed in wooden cases having suitable battens to facilitate handling. Casings are marked with the symbol showing
the position of gear unit, inside the casing

Wherever grease lubrication points are provided, the grease filling is done from our works.
Theinstruments like pressure gauges, temperature gauges etc are dispatched loose pack, shall be well protected in store.
The inner parts of new units leaving our Works are sprayed with a rust protective oil which keeps them free from rust for 6 months,
provided they are sheltered from atmospheric elements, preferably in a closed ventilated place.

The Gear units are supplied without oil filling. Recommended oil has to be filled up before commissioning the unit.

If used after protracted storage i.e. 6 months or more in covered areas ensure running for 2 hours prior to installation & ascertain
leakage from seals. Rubber seals age hardens & cracks develop due to protracted storage.

The outside surface of the gear casing is painted by us to have resistance against weak acids, alkalizes, solvents and similar liquids
and temperature upto + 1400c (approx).

All bright parts such as shaft ends are given a coat of anti-rust compound. Anti-rust compound is easily removable by applying
nitro-thinners or suitable solvents. Please do not use files or sand papers for removal of anti-rust coating.

If the gear unitis required to be stored for a long time before putting into operation, then please follow the instructions givenin this
manual to prevent premature damage to the gear unit.

HANDLING

Packing will defer dependent on the method of shipment & size. Packing, unless otherwise agreed contractually, will be as per our
general practice.
During handling care to be taken that packing box & Gear unit to be lifted as per the symbols shown below.

The packing of gear unit will differ, dependent on method of shipment and size. The packing, unless otherwise agreed contractually,
complies with Packing guidelines.



The symbols shown on the packing should be noted. Their significance is as follows.

The Symbol draws attention to safety measure which MUST be observed to prevent damage and the personal injury.
Note: When handling the Gear unit special care has to be taken to avoid damage due to careless loading & unloading.

Transport of the complete gear unit should be undertaken by using wire ropes/cable strips of required strength. (Do not attach
rope or cable strips around shafts)

While lifting the complete gear unit, please do not use the lifting lugs provided on the top cover.
Use the lifting lugs provided on bottom part of the gear cases (refer fig 1a, 1b, 1c, 1d& 1e). Figure 1a & 1d gives the correct way. Lift the
gear unit which is fitted with lubrication piping carefully in such away as to avoid any damage to the piping system.
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STORAGE
Following instructions for the long time storage of the Gear units is of extreme importance on violation of which can lead to the

premature failure :-
Long time storage of a Gear unit canbe due to:
» Unitisnotinaction, however, installed in the place or

» Unitiskeptinstore and waiting forits use.

1. TheUnitlsInstalled; But NotInAction:
When the gear unit is installed in the system but is out of action, a quantity of oil must be added to exceed maximum level by 30

mm to 50 mm.
Special attention should be given to the condition of the oil. Old oil which may form a deposit or be acidic should be removed. The

gears should be turned slowly by hand at intervals, in order to ensure the oil is distributed over all parts in contact. Wherever grease

nipples are provided, add grease through grease nipples.

2. TheUnitlsToBeStored ForalLongTime:
When the unitis to be stored for a long time, it should be run for 5 minutes after filling with a rust protective; say HP RUSTOP 388

orensues oil. The level of the oil should be about 30 mm to 50 mm higher than the normal oil level.

All the parts having been thoroughly coated with oil, the protective fluid can be drained and keptfor other similar operations. The

inspection covers and the drain plugs should be completely sealed.

On starting up the speed reducer, no special preNote need be taken other than filling the oil bath according to the recommended

quantity and quality of lubricant oil.
To prevent corrosion during storage, Silica Gel bags should be kept in the vicinity of gear unit, NOT INSIDE GEAR CASE. Silica Gel

should be periodically checked for moisture absorption and be changed from time to time.
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IDENTIFICATION OF GEAR UNITS
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ELECON ENGG CO LTD (GEAR DIVISION),

Il VALLABH VIDYANAGAR-388 120,GUJARAT-INDIA.  Made in India
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Mo ower Serial No ::/

Power
| | Input Speed Weight (kgs):[ AT

Exact Ratio : Oil Grade: :”

bbb

LUBRICATION

Fill Oil up to dipstick marking. Change the oil every 6 months or

@ 3000hrs whichever occurs first. See approved Lubricants leaflet for details 6

/

Name & Address of the manufacturer
Bar Code

Origin of Manufacture

Type (Nomenclature) of gear unit
Serial Number

Year of Manufacturing

Gear unit Average weight Without Oil

10.

11.
12.
13.

Oil Grade as per DIN

Instruction for Lubricating oil change intervals
Actual Speed Ratio of the gear unit (Input Speed
/ Output Speed)

Input Speed in RPM

Gear unit Rated Power in kW / H.P

Motor Power in kW / H.P



Nomenclature of gear unit

LS[3H20FHIN|

10[0HO500H1 1]

|— Shaft Arrangement (Handing)

Nominal Ratio * 10

Type of Lubrication 3 - Forced Lubrication with BOP
0 - Splash Lubri cation 4 - Forced Lubrication with BOP
3to 8 - Forced Lubrication and Cooler

9 - Special 7 - Forced Lubrication with

MDP - Foot Mourted

8 - Forced Lubrication with MDP
Type of Cooling and Cooler - Foot Mourted
0 - None
1 - Single Fan
2 - Double Fan
3 - Cooling Coil
4 - Single Fan + Cooling Coil
5 - Double Fan + Cooling Coil

6 - Oil Heater

9 - Special

Attachments

A - None B - Backstop

C - Motor Adaptor D - Torque Arm

E - Back stop, Mator Adaptor F - Back stop, Torque Arm

G - Backstop, Mator Adaptor, Torque Arm  H - Maor Adaptor, Torque Arm

Type of Gear Case

1 - Cast Iron Gear Case

2 - SG Iron Gear Case

3 - Fabricated Steel Gear Case
8 - Semi Special Gear Case

9 - Special Gear Case

Type of Output Shaft
N - Solid Shaft with Key S - Hollow Shaft with Splines
K - Hollow Shaft with Keyway F - Flanged Shaft

D - Hollow Shaft with Shrink Disc R - Reinforced Shaft (Solid)

Gear Unit Mounting
H - Horizontal
T - Torque Arm

Gear Unit Size

Number of Stages
1 - Single Stage

2 - Two Stages

3 - Three Stages
4 - Four Stages

Gear Unit Type
S - Helical
K - Bevel-Helical



TECHNICAL DATA
GEAR CASE

Gear case made from Gray cast iron casting with Split Design to make ease of maintenance. Enhanced thermal capacity by
increasing surface area. Gear cases Provided with oil dipstick.

GEAR INTERNALS

The toothed gear components are case-hardened & ground and spiral bevel gears are hard cut. The noise level of the gear units, is
minimized by virtue of the high quality system and ensure reliable running.

LUBRICATION

The meshing to gear teeth are adequately supplied with oil for horizontal position of installation by splash lubrication. It ensures
that the gear units are maintenance-free.

OILPUMP

Oil Pumps are used for force lubrication of gear units when ever required. Oil pumps are mainly fitted with two arrangements.
- Oilpumpdriven by the pinion shaft fitted by means of flange.

- Oilpumps driven by seperate motors and kept externally as Forced Lubrication System

BEARING

All bearings are of anti-friction bearings. Lubrication of the anti friction bearings is effected for horizontal position of installation
by splash lubrication.
OILSEALING
Positive QOil sealing with labyrinth sealing arrangement in high speed shaft
COOLING
According to requirements, the gear unitis fitted with a fan, a cooling coil, or an oil cooler for cooling purposes.
FAN

The fan is mounted on the high-speed shaft of the gear unit and protected by a fan cowl. The fan draws air through the protective
grille of the fan cowl and causes it to flow through its lateral air ducts along the gear unit housing, thus dissipating a certain amount of
the housing heat.



= Note: Inthe case of gear units which are fitted with a fan adequate clearance for the cooling are in the form of intake cross-
section must be provided when fitting the guard for the coupling.

COOLING COIL

The cooling coil is located in the oil sump of the gear unit and is provided with cooling water connection nipples outside the gear
from which water supply pipe to be connected, water pressure should not exceed 8 bars. Water, seawater can be used as cooling
water. When flowing through the cooling coil, a certain quantity of heat is extracted from the gear unit oil and transferred to the
cooling water. Easy maintenance of cooling coil by its Plugged-in design which makes assembly / dismantling of cooling coil with out
distuing the gear unit.

WATER-OILCOOLER

The water-oil cooler is installed in the discharge line of the oil cooling system when provided. The water oil cooler dissipates a
certain quantity of heat from the gear oil to the cooling water flowing through the cooler housing. A suitable cooling water supply
should be provided by the users.

BACKSTOP

When the Gear unit is fitted with a mechanical backstop. During operation this only permits rotation in the specified direction of
rotation. This direction is marked on the gear unit input drive side by a corresponding direction of rotation arrow.
=  Note: Before connecting the Gear unit Input to driven machine, the Gear unit should be checked for correct rotation.

FLUSHING PROCEDURE:

Itis always desirable to undertake a schedule of flushing the gear unit and the internal piping of the gear unit which is connected
to the Force Lubrication System. The flushing is nothing but circulating in and out the flushing oil in the gear unit and piping under
recommended pressure, which is normally 2 to 3 kg/cm2. For flushing the light low viscosity oil such as " LUBREX FLUSHING 22 " of
Indian Oil or equivalent ( Dynamic viscosity = 19-22 Cst at 400 C) should be used.

For flushing purpose the Force Lubrication System can be used for pumping the flushing oil through the pipes and the casing.
While flushing, the terminal flanges of FLS should be fitted with wire mesh of sizes 250, 150, 60 Microns; one schedule after another.
At the end of each schedule ( Normally of 8 Hours ) there should not be any accumulation dirt on the wire meshes employed in the
terminal flanges which can be observed every 2/3 hours of flushing

GREASE FILLING : Grease filling required after every 20 days. Qty. of grease refilling is 5 grams.
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WHEN FORCE LUBRICATION SYSTEM IS NOT SUPPLIED ALONGWITH GEAR UNIT, A SEPARATE PUMPING ARRANGEMENT
NEEDSTO BEEMPLOYED FOR FLUSHING PURPOSE.

INSTALLATION

Quiet running and long service life of the gear unit largely depend upon correct installation. Permissible deviation from the
dimension "a" can be checked from the data provided by the coupling manufacturer (fig. 2a&2b).

Installation should be carried out in such a way that inspection cover, oil dipstick and drain plugs are readily accessible. Clients are
requested to make provision for suitable draining pan below the oil outlet.

Inspection Inspection
= T T, e e il (]
H | H O 1T\ / . . H | H N
B2V o= UES U T |
T [T T 1T Oll Draln m
Fig:- 2a Fig:- 2b

FOUNDATION

The gear unit must be mounted on leveled foundation using the correct size and type of foundation bolts. The foundation must
have sufficient load carrying capacity. The foundation must be cast in the proportion like M 150/M 200, with suitable reinforcement.
Acivil engineer, expert in foundation technology should be consulted for checking suitability of foundation.

= L% Dipstick
Qil Drain
' o

. . QOil Drain
Fig:- 3a Fig:- 3b

11



The gear unit can be mounted in an inclined position, refer fig. 3a & 3b, only if this requirement is specified while ordering out the
gear unit.

While mounting overhung pinions, gear or chain sprockets, care should be taken that as far as possible the reaction due to
circumferential forces is directed downward i.e. towards foundation, figures 4a & 5a show the correct way of mounting overhung
pinion and sprocket. Avoid installation as shown in figures 4b & 5b.
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Favorable Unfavorable
Fig :- 5a Fig:- 5b
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For shaft mounted gears, provision must be made for the torque arm of adequate strength and elasticity
(Refer Fig. 6).

Clamping Tightening Torque

Screw Thread Per Screw (Nm)
= ] Mﬂ M8 35
- 2 /A M10 70
=R e H
| | numiiin M14 193
| M16 295

4 ‘ M20 490
2y Hollow Shaft M24 840

asti M27 1450
Elastic Support 30 .
- M33 2220

/ Fig:-6 M36 2850

Where the gear units are used in outdoor installations, they should be protected from direct sun, wind and rain. During operation,
the free air flow along the surface of unit should not be obstructed. Wherever the lower parts of the gear casing are provided with an
integrally cast and machined leveling seat, while aligning the gear unit with the prime mover and driven equipment, check the
horizontal level by means of leveling seats. Correct leveling ensures proper lubrication of bearings (refer fig. 7).

Level Gauge

Leveling Pad
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After proper alignment tighten the foundation bolts, preferably with the torque wrench to prevent over tightening. Check the level

after tightening of the bolts. If the gear unit is mounted on base frame or steel structure, provide the stops to prevent axial and lateral
movement of gear due to external forces.

SPECIALINSTRUCTIONS FORTHE INSTALLATION OF GEAR UNITS ON STRUCTURES

The best practice is to install the gear units on rigid concrete foundations, however, in some applications the gear units are
required to be mounted on machinery structures especially in Cement Plants, Chemical Plants etc. While the gear units are installed
on structural foundation, care should be taken that gear unit is mounted on a combined base frame with driving motor and sufficient

access should be there to properly align the input and output couplings. The most important point is that the supporting structure
should be sufficiently strong so that no undue vibrations are generated.

Note that excess vibrations are dangerous to the gear unit and may cause premature failure of the gear unit.
COUPLING FITTING

The input and output shafts of gear units are provided with a tapped hole at the end faces. This facilitates fitting various items like
couplings, belt pulleys, sprockets, overhung pinions etc. (refer fig. 8a & 8b).

L —
i by

Fig:-8b

Fig:-8c

Wherever it is decided to fit the above items by shrinking or by heating, follow the specifications given by the manufacturer. The
care should be taken to protect the oil seals for any damage. Under no circumstances, couplings or similar items should be mounted by
giving heavy blows orimpacts. This may cause damage to shafts, bearings, oil seals, etc. (refer fig. 8c)
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COUPLING ALIGNMENT

In order to minimize wear, vibration and coupling problem, it is a must that the accurate alignment between coupling hubs of
connecting shaftsis essentially achieved.

» Ensurecorrect gap between two coupling halves.

» Check angularity by checking clearance between coupling flanges at four outside positions. Difference between clearances
measured at opposite positions should be less than 0.01 mm./100mm of dia.

Next, check eccentricity by means of a dial indicator as shown in fig. 9. The reading should be within 0.10 mm. It is important to keep
the dial indicator support rigid, otherwise the weight of dial indicator will cause deflection and consequently inaccurate readings will
be obtained.

C1&C2=0.01mm/100mm Dia. C3=0.05mm Max. Residual Limit:
(Values shown here are only for guidance, for exact values Upto400rpm =0.08mm (TIR)
refer to the corresponding coupling manufacturer's catalogue) 400 to 1000 rpm = 0.03t00.07mm (TIR)

1000 to 1500 rpm =0.03mm (TIR)
1500 to 3500 rpm =0.02mm (TIR)

15



SAFETY PRECAUTION

The client should protect the coupling, rotating shaft extensions etc. with safety guards.

LUBRICATION

Reliability, efficiency and wear free operation depend largely on correct lubrication.

Before commissioning, the gear unit must be filled with lubricating oil upto the oil level mark (refer fig. 10).

1

il

Fig:-10

Quantity of lubricating oil given in catalogue or in other specifications is only for
guidance. The exact quantity should be decided by filling the oil upto the oil level mark
(Maximum) in the dipstick. Too much oil causes heating of the gear unit and too little oil
causes wear. In the case of gear units provided with a separate oil tank, specified
quantity of oil should be maintained in the oil tank.

The lubrication oil should be poured into the gear unit through the inspection
cover / breather plug (refer fig.11). Use only fresh and unadulterated oil filtered through
mesh of 150 micron. Ensure sealing everytime the inspection cover is opened.Fig:-
11The oil level must be checked from time to time and maintained strictly as per the
given oil level mark. The bearings are generally lubricated with the oil used for gears,
unless they are provided with grease lubrication under specific operating conditions.
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Oil Level Dipstick

1 - Oil Level Marking (Minimum)
2 - Qil Level Marking (Maximum)

Breather Plug

Inspection Cover
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SELECTION OF LUBRICANTS

The class of lubricants is indicated on page-16. The class of lubricants states which oil or grease should be used under specific
operating conditions.

In case of extreme temperature fluctuations from O to 300c, special type of oil is necessary. Client should obtain the exact
operating temperature to determine the correct lubricant.

In case of low ambient temperature, oil heating is necessary and where the ambient temperature is too high, oil cooling has to be
provided. Hence, client should inform us the ambient temperature at the time of placing order.

FORCED LUBRICATION SYSTEM

Forced Lubrication System is employed to enhance the thermal rating of the gear unit and when the gear unit is operating at very
low speeds, the splashing in the gear unit is not sufficient to lubricate the gear internals and the bearings as well when peripheral
velocity of gear internals is more than 15 m/sec. This chapter gives general information about components of F.L.S., however for

specific details such as L.P.M. of pump, quantity of water circulation in oil cooler, refer separate manufacturing/schematic drawing for
FLS h/wenclosed.

PS2 TGS

Fs PGS
)
|10 GEAR BOX - -

6V
_‘>T<} BY PASS - <
TO GEAR BOX /SUMP -

FROM GEAR BOX /
SUMP (TANK)

DKt

GV SS \

IN (COOLER) OUT

Y water/ oIl
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NOTES:

LUBRICATION SYSTEM ISAS PER SCHEMATIC DRAWING WHICH SPECIFIES CIRCUITAND NO. OF COMPONENTS. ONE OF THE PUMP
ISACTING AS MAIN PUMP AND OTHER AS AUXILIARY. IN CASE OF FAILURE OF MAIN PUMP AUXILIARY SHALLAUTOMATICALLY PUT ON;
PUTTING OFF THE MOTOR OF MAIN PUMP. IN CASE OF CHOCKING OF FILTER OR FAILURE OF AUXILIARY PUMP AND IN TURN THE
PRESSURE OF OIL SUPPLY TO THE GEAR UNIT IS LOWER THAN THE SET LIMIT; THERE SHALL BE AUDIO- VISUALALARM AND SIGNAL FOR
PUTTING OFF THE MAIN MOTOR.

SYMBOL DESCRIPTION Setting of various switches
SS Suction strainer (1) PS1: Common pressure switch for PM-1 & PM-2 1.2kg/cm2 @
GV Gatevalve tochange over
BV Ballvalve (2) PS2: Pressureswitch after coolerjust before gearbox 0.8 kg/cm2 @
v Isolation valve oilinlet, to give signal to main motor pump
P Pump (3) FS: 80% of Full flow (Set a Factor) give an alarm for @
M Motor hooterto below
NRV Nonreturnvalve (4) DPGS: When pressure drop across the filter exceeds 1kg/cm2 ﬁ
PS Pressure switch the hooterto give alarm for changing over filter
PGS Pressure gauge with switch (5) PGS: Gearlnletpressureincrease .5kg/cm2, 2.5kg/cm2 ﬁ
DPGS Diff. Pressure gauge with switch togiveanalarm
F Oil filter (6) TGS: Ifoilinlettemperatureincrease, give alarm 80~C ﬁ
Tev Temperature control \{alve . (7) TCV: Temperature controlvalve for bypassing 49~C
TGS Temperature gauge with switch oil cooler at low temperature
FS Flow switch

18



OIL PUMPS

Oil pumps generally are of positive displacement type. They are either electric motor driven pumps or mounted directly to the
gear unit. Oil pumps generally are geared type having sufficient capacity for flow rate and delivery pressure.

The recommended oil pressure during operation is 0.8 to 2 kg/cm2 gauge. For shaft mounted pump the recommended pressure
during operationis 0.5 to 2 kg/cm2

Oil pressure and flow rate of the gear type lubricating pumps are controlled by adjusting the relief valve and the gate valve
provided in the delivery line.

In order to ensure that the gear unit does not start before the lubricating pump starts functioning, an interlocking should be done
with the main motor and the motor driving the pump, the local control panel supplied alongwith FLS has this facility which should be
used. As arule, pressure regulation is not required for built-in oil pumps (i.e. directly mounted pumps).

DONOTDISMENTALE THEMAND THEIR FITTINGS.

COOLING COILS

Whenever cooling coils are provided inside the gear unit customer should make provision for water connection as per

specification. Direction of water flow can be in either direction. Maximum water pressure allowed is 8 kg/cm2.

Water should be regulated through suitable valves.

Provision forwater connection is to be made by the customer.

Where there is a likelihood of frost formation, when the unit is out of operation for along period, cooling water must be drained off. To
clear any residual water, use compressed air.

FORPROPERINSTALLATION /FITMENT OF COOLING COILREFER PROCEDURE / SKETCH UNDER - APPENDIX.

OILFILTER

The oil filter is provided in the lubricating system to trap foreign particles from the lubricating oil and this prevents damage to the
gear unit.

Filter elements are having fine meshing and should be cleaned for the first time after 2 hours operation and then after 12 hours. After
ensuring that filter elements do not carry any foreign particles, the further cleaning be done periodically once in aweek or so.

Filter elements should be cleaned with petrol.

Pressure drops across the oil filter in case the filter elements are choked. This should be attended to as soon as it is noticed.

19



OIL COOLERS

Oil cooler should be fitted and water connection should be provided as per the drawing supplied by us. Direction of water flow
should be as per markings shown in the drawing. The maximum water pressure allowed is 8 kg/cm2. The oil cooler should be
periodically cleaned.
The oil cooler should be provided with fresh water of lowest possible lime content.

Water content in the oil cooler must be drained out when there is likelihood of frost formation or when the gear unit is out of
operation foralong time.

OILTANK

Normally the gear unit bottom casing acts as a reservoir, from where oil pumps sucks the oil, however for smaller gear units
separate oil tank is provided as part of FLS in which case oil level should be maintained in this tank and not in gear unit, before starting
of FLS.
=  Note: Alongwith FLS instruments like pressure switches, flow switches, RTDs are provided as agreed in Technical Specification
of the order. Their position and set points are stipulated on the manufacturing drawing for the FLS schematic drawing for FLS
dispatched separately. The details of Local Control Panels, when provided along with it's wiring diagram are given on LCP drawing
dispatched separately.
Forany clarification regarding oil pumps, coolers and filters, specificinformation sheet for the above must be referred to.

COMMISSIONING
CHECKING BEFORE STARTING
Please make following inspections before operating the unit.

» First check the atmospheric conditions at the installation site. Excessive dust or dirt, moisture, chemical contaminants, high or
low ambient temperature, extreme weather conditions may affect the operation of the unit.

» Please seethat no foreign matter or moisture has entered the reducer casing through inspection cover or other opening.
» Pleaseseethatrust-preventives are removed from all external parts. Keep the breather cleaned and free from obstruction.
» Checkforfreerotation of the shafts and Check for proper alignment and foundation bolt tightness.
» Checkthe oil pump orlubrication system for exact type and quantity of oil
20



»
»

»

»

Check that piping and wiring of accessories are complete.

Check that the lubrication system is pre-fitted to minimise time of build up of positive oil pressure. When oil pressure is available
from an electric driven pump, operation of the spray jets should be checked, through inspection covers wherever applicable.

The gear units provided with the Forced Lubrication System and installed in the dusty atmosphere, like cement plant, chemical
plant etc., it is observed that foreign particles enter into the lubrication system and choke up the pipe-lines. Hence before
commissioning it must be ensured that all the pipe-lines and nozzles, leading the oil spray to the pinion and gear mesh as well as to
the bearing, are thoroughly cleaned. It is necessary that the spray condition and oil supply condition should be periodically
checked. The spray of oil should fall exactly on the meshing point especially for outward running gears.

Check for proper rotation of the oil pump and Check the setting of the pressure switch.

TRIAL RUNNING

Afterinstallation and checking, please keep following points in mind:

During the trial run of the reducer, put unit into no-load operation by connecting the motor and the gear unit. To ensure smooth

operation and long life, CONTINUE NO LOAD OPERATION FOR MORE THAN 3 HOURS. During this period, the gear unit and driven
machine must be disconnected.

Run unit at no-load after connecting the gear unit and the driven machine. It is important to increase the load gradually without

applying full load initially. Test run with no-load for 12 hours, 1/4 load for more than 48 hours and with 1/2 load for more than 48

hours. Then operate with 66% load for 48 hours minimum and then take full load.

a)

c)

Following procedure to be followed for checking the tooth rub-off:

Apply Dye-chem Red or equivalent paint lacquer on complete length of gear tooth profile for two consecutive teeth at 3 or 4
places equidistant from each other. (This paint is quick - drying and once applied shall not get removed by oil or it's spray.
However, after removal by pressure of pinion tooth, it is not harmful for lubrication when mixed in oil).

Afterloading of gear unit, this paint shall get removed by tooth contact pressure under dynamic condition.

Observe and record this dynamic tooth rub-off for each % loading. At 100% load there should be a rub-off of 80 to 90% of the

total tooth profile are Typical case of recommended dynamic tooth rub-off is shown below.

21



Die-Chem Red

Redbed off Area

CHECKINGAFTER STARTING

Check vibration, unusual noise, oil leakage and record temperature every 15 minutes (wherever applicable), during
commissioning. check operation of oil pressure relief valve. Normal oil pressure is 0.8 to 2 kg/cm2.

Check tightness of all parts after load running.

Oil / bearing operating temperature : 90°C(max) and 85°C (preferably) when using specific lubricants. If the operating
temperature is observed above 90°C, consult us.

OIL CHANGE

The first oil change before 500 working hours. Subsequent oil changes must be made after every 10000 operating hours,
depending on working conditions. If possible, the oil should be drained warm.

Where the gear unit has to be stored for a long time, consult us in advance for advice and to enable us to give a special treatment
before dispatch, for storing the gear unit foralonger time.

PART IDENTIFICATION & SPARES
Typical cross section general arrangement drawing is given in this manual to identify the parts. (page.no 26-31)

INTERPRETATION
Wherever any difficulty arises in interpreting meaning of any of the terms, kindly consult us.
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LUBRICANTS CHART
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PROCEDURE OF MOUNTING THE GEAR UNIT WITH HOLLOW SHAFT

I 1. Hollow Output Shaft

= 2. Driven Machine Shaft
J | & 3. Nut

4. EndPlate
> S i 5. Screw Spindle
==is= E=———— e N

6

g 2

!

| 1

Fit gear unit by means of nut and threaded spindle supportis provided by the hollow shaft.

= Note: The hollow shaft should be in alignment with the machine shaft so that no canting will take place.
Clean the rust coating from Hollow Shaft

Clean the machine shaft.

Apply molykote/Graphite on machine shaft for easy fitting and avoid rusting after fitting.

Fit the machine shaft.

Instead of using the shown nut and threaded spindle, e.g. hydraulic lifting device may alternatively be used.

AXIAL LOCKING
Depending on the design, secure hollow shaft axially on the machine shaft ( circlip, end plate, screw, and other.)
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DISMANTLING

Remove axial safety device of hollow shaft.

Incase of formation of the rust at the seat surfaces press penetrating oil into the void of the bore and thus against
the seats by means of a pump or similar so that the gear unit can be pilled off more easily. Feeding the penetrating
oilis carried out via bores in the machine shaft refer Fig. 2 orin the end plate.

Pull off the gear unit by means of the device according to figure after sufficient reaction time of the penetrating oil.
=  Note:Make sure that thereis no canting during pulling off.

The shrink disc is delivered ready forinstallation.

=  Note: Do notdisassemble shrink disc before first clamping.

= Note: In the area of the shrink disc seat, the bore of the hollow shaft as well as the machine shaft should be absolutely free of
grease, As it will have negative effect on torque transmission.

The safety of the torque transmission depends on it to a great extent.

Dirty solvents and cleaning rags are unsuitable for degreasing.

/Q\\ H \ \4 1. Hollow Output Shaft
|>z<..>z< ' 7 {‘ 2. Driven Machine Shaft
DI I S 3. EndPlate
4. Screws
5.

Bore for feeding pressurized oil

II\/\\\\}&\-\\'I \ ””'\-*
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PROCEDURE OF MOUNTING THE SHRING DISC
The exact mounting distance (W) of the shrink disc can be taken from the dimension drawing.

=  Note:Intheareaof the shrink disc seat, the outer surface of the hollow shaft may be greased.

=  Note: Nevertighten the clamping screws before the machine shaftisinstalled, too.

The clamping screws are to be tightened in several turns one after the other.

=  Note: Nevertighten screws crosswise!

Tighten all clamping screws until the front surfaces of the outer and inner race are flush.

=  Note:The correct clamping state can thus be checked visually.

To avoid overloading the individual screws, the max. tightening torque (refer table) must not be exceeded, what is more important is

that the faces are flush. If this flushness cannot be reached during clamping, consultation is necessary.

N
'/r"////////////
\\\

i ]
Hollow Output Shaft

Driven Machine Shaft
End Plate

Shrink Disc Inner Race

Clamping Screws
Shrink Disc Outer Race

ok bR

DISMANTLING OF THE SHRINK DISC
The loosening procedure is similar to that of clamping.
The clamping screws are to be loose in several turns one after the other.

If the outer race does not come off the inner race by itself, some clamping screws can
be unscrewed and screwed in into the neighboring forcing threads.

Unclamping is then possible without any problem.
Pull of the shrink disc of the hollow shaft.
Clean and lubricate the shrink disc.

Loosened shrink discs do not have to be taken apart and lubricated again before being
re-clamped. The shrink disc is only to be disassembled and cleaned when itis dirty.

=  Note:Onlytheinnersliding surfaces of the shrink disc are to be lubricated again in
the connection.
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PROCEDURE FORADJUSTMENT OF SPIRALBEVEL PAIRS INASSEMBLY
Itis necessary to checek the tooth contact of the bevel gears when everitis disturbed.

Debur clean the gearcase (6), Sub-assemblies thoroughly (Input Bevel pinion sub assembly inside the finged(4) bush as shwon).
Normally sub-assemblies are with taper roller bearings (7),instead of covers (8) side clamps are to be fitted on sides of input and spiral
bevel wheel assembly bore during adjustment. Put the bevel pinion (2) and spiral bevel wheel (1) sub-assemblies as per the handling
required and match the face width of both the pinion and wheel. Wheel sub assembly may be adjusted by moving the whole assembly
in side the gear case(6). Pinion sum assembly may be moved by moving the flanged bush to and fro inside the gear case. Ensure that
there will be sufficient backlash so that both the assemblies rotate smoothly. Now apply Mechanics blue on bevel pinion teeth on
profile of 4 to 5 teeth and rotate to get the contact on mating spiral wheel If the contact pattern is not as per the lapping contact (i.e.
about 45 to 50 % of tooth flank starting from the 'toe’ side of spiral bevel pairs ), move the bevel pinion axially to and fro, by reducing or
adding shims(5) inbetween the gear case (6) and flanged bush(4) till proper contact is achieved. Then adjust the backlash by moving
spiral bevel wheel assembly in or out as per the standard (Use enclosed recommended values). Under this condition, take the spigot
dimensions for spiral bevel wheel assembly with ' zero' clearance. After machining the cover spigots for the covers(8) and once again
check contact, backlash and axial clearance.

MODULE | BACKLASH
GUDELINES FOR BACKLASH RELATIVE TO NORMAL MODULE FOR SPIRAL BEVEL Mn (mm)
® . 1 BevelG 0.3-1.0 0.03-0.06
. evel Gear 1 0.06-0.08
® ®_\@ﬁ :
5 2. Bevel Pinion shaft 2 0.08-0.11
PR N . o 3 0.10-0.13
N " 3. InputLine Bearing 4 0.12-0.14
| 4. Flanged Bush > 0.14-0.17
| || 6 0.15-0.18
i " 5. Shim 7 0.16-0.19
de— - _ 7 o 8 0.18-0.20
1‘ %i/ | || 6. GearCase 8-10 0.20-0.25
. | . " 7. Intermediate Bearing 10-12 0.25-0.30
. 12-14 0.30-0.35
| " 8. Bearing Cover 1416 035040
& . i 16-18 0.40-0.45
® | 18-21 0.45-0.50
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PROCEDURE FOR FITTING & TESTING OF COOLING COILS

Cooling Coil assembly consists of cooling coil, cooling coil cover, Coil cup (welded with cooling coil inlet & outlet pipes), Washer,
Hex nut, 'O'ring, Nipple etc,..

Check the leakages by passing the water through the coil outside itself before fitment to ensure any welding leakages or any
other defect.

Insert the cooling coil(2) in the cooling coil cover and ensure that the Coil cup resetting on the faces of the cooling coil cover.

Insert the 'O’ ring in another side of the cooling coil plate on the coil cup. Insert the washer & ensure that, the 'O’ ring properly
rests inside the chamfer given in the washer.

Insert the'O'ring on to the inlet, outlet pipe OD should rest the 'O' ring on to the chamfer provided on the washer and tighten the
hex nut fully. Fix the nipples at the end of the coil cupsin Inlet & outlets of cooling coil assembly.
Finally mount the cooling coil cover with cooling coil assembly in the gear case. Pour the oil upto the recommended oil level (as per the
oil level dipstick markings)

Ensure that, there is no leakage around the Cooling coil cover & Inlet / Outlet coil cup assembly.

Pass the water through the cooling coil at a pressure 5 kg/cm2 for hydrostatic testing to ensure no leakages

Drain the oil, clamp the cooling coil inside the sump suitably
*  Note:Thelock nut (Hex. Nut) should not be loosened, once the cooling coil is fitted and tested as above.

Cooling Coil Coil Cup
Gear Case

”?%

Drain Plug
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PROCEDURE FOR FITTING HOLDBACKS AT SITE
(Refer Arrgt. Sketch shown below the text)

Confirm the direction of rotation of the shaft on which holdback is to be fitted with mark (View in the direction of arrow to decide
sense of rotation ) Check the length of the seating dia. of shaft (5) and width of the spider (7) which should be equal so that circlip
should seat properly in the groove after fitting the spider in position. Check the concentricity of the adaptor plate (1) spigot, on which
outer ring (3) of the holdback fits, with reference to pinion shaft extension, on which spider (7) of holdback fits, with help of a dial
gauge which should be within 0.05 mm.

Fit the key (6) in position on shaft extension after removing the burrs. Fit the spider (7) on the shaft (5) with a slight hammer fit
according to the direction of rotation required. See the spider (7) is not fouling with adaptor plate (1) when spider is fully resting on the
shaft (5) step. If distance piece (10) is coming in between spider and bearing same is to be adjusted before fitting by checking the
dimensions from bearing and circlip groove and total width of the spider.

Fill the grease EP2 in the spider sprags (4) Slide the outer ring (3) of the holdback on to the spider (7) in such a way that all the
sprags (4) of spider (7) should be in its inner most position which can be achieved either by slightly rotating the outer ring on spider
while pushing inside or by wrapping and tightening a thin wire on spider periphery. Slide outer ring (3) on to the spigot of adaptor plate
(1), fill the grease once again and fit the end cover (2) and all the screws (8) by matching the holes of end cover (2), outer ring (3) and

adaptor plate (1).
Confirm for the free rotation of holdback by rotating the input shaft according to the ;
direction of rotation required. S 3
Run the gear unit on no load for 4 hours during which check the noise and temperature or 4
. . . S
any abnormalities in holdback and gear unit. — @
i _G — ROTATION
1. Adapter Plate 7. Spider - LOOKING FROM
2. End Cover 8. Screws -
3. Outer Ring 9. Distance Piece -
4. Sprag Elements 10. Distance Piece = 5
5. Pinion Shaft 1. Bearing G
6. Key ¢
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K2 GEAR UNITS
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K3 GEAR UNITS
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S1 GEAR UNITS
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S2 GEAR UNITS

N
NN

mlw—,r_

N
=

EN LRSS
. 1]

&

SSN2Z

.m“

U &

232)(251)(230

259) (224)(232)(230)(251)206)203 @@ @@@

34

132

130

)
®
()

350) (302

)

102
)
[



S3 GEAR UNITS
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S4 GEAR UNITS
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For any service requirement, please contact our office with complete name plate details

AHMEDABAD

Tel: +91 79 26406683/26406684
Fax: +91 79 2640 1363

Email : salesahd@elecon.com

ASANSOL
Tel: ++91-341-2305901
Email : salesahd@elecon.com

BANGALORE
Tel:+91-80-25250219 / 25252925
Fax: +91 80 2228 1834

Email : salesbgl@elecon.com

BILASPUR

Tel: +91- 07752 -247723 | 247625
Fax: +91 7752 247720

Email : salesbil@elecon.com

Service Center:

Elecon Engg. Co. Ltd.

Plot No.77,GIDC Mithirohar,
Gandhidham, Kutch, Gujarat - 370 201
Mo.: +91 82003 42047

Email: drsuthar@elecon.com

1500/05/17

National Branches :

CHENNAI

Tel: +91-44- 24349237 | 24349497
Fax: +91 44 2434 9643

Email : saleschn@elecon.com

DHANBAD
Tel: +91-326- 2230490
Email : saleschn@elecon.com

HYDRABAD
Tele: +91-40-64561199
Email : salessec@elecon.com

INDORE
Tele Fax: +91-731-257 6100
Email : salesindr@elecon.com

Elecon Engg. Co. Ltd.
S.F.No.44/3, Madurai Road,

T Kunnathur Village, Peraiyur Taluk,
Madurai, Tamilnadu - 625708

Mo.: +91 99406 37009

Email: pramchandran@elecon.com

KOLKATA

Tel: +91-33-2476 1861 / 2476 0904
Fax: +91-33-2476 1831

Email : saleskol@elecon.com

MUMBAI

Tel: +91-22-22821315 / 22820725
Fax: +91 22 2287 0791

Email : salesbom@elecon.com

NAGPUR
Tel:+91-712 6642600 / 6642 601
Email : salesnag@elecon.com

NEW DELHI

Tel: +91-11-23414634/23414260
Fax: +91 11 2370 9046

Email :salesdel@elecon.com

International Network:

MIDDLE EAST :
ELECON MIDDLE EAST FZCO, Dubai

Phone : +97 146 091 424, +97 146 091 425

Fax : +97 146 091 426
E-mail : salesme@elecon.com

Manufactured by :

ELECON ENGINEERING CO. LTD.

Post Box # 6, Anand-Sojitra Road, Vallabh Vidyanagar - 388 120, Guijarat, India.
Tele.: 91-2692-238 701 / 702 | Fax: +91-2692-227 484 | E-mail: Infogear@elecon.com

Website : www.elecon.com | CIN L29100GJ1960PLC001082

(@ ELECON

GEARING THE FUTURE

PUNE
Tel: +91-20-40191400
Email : salespune@elecon.com

RAIPUR
Tel+91-771-2259 321/ 23/ 2
Email : salesrai@elecon.com

SECUNDERABAD

Tel: +91 40 2784 6984 / 2784 5250
Fax: +91 40 2784 8317

Email : salessec@elecon.com

VADODARA
Tel: +91-265-2312972
Email :salesvad@elecon.com

FAR EAST :

ELECON SINGAPORE PTE. LTD.
Phone : +65 622 782 58

Fax : +65 622 789 42

E-mail : salesap@elecon.com

For information
and enquiry

Akaaish Printing & Stationery - Ph.: +91 2692 231168





