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ASSEMBLY, OPERATING AND MAINTENANCE INSTRUCTIONS MANUAL
IMPORTANT:
While the manual covers details of the installation, commissioning, fault ﬁnding and assembly of Excellence
pumps, dismantling of the pump is not described. The dismantling of the pump has never created any
problems from a technical point of view, however certain items require consideration.
WARNINGS:
The following warnings provide important safety information and are relevant to all Excellence pumps.
Some of the warnings are repeated in the text throughout the manual.
1.

THE EXCELLENCE PUMP IS BOTH A PRESSURE VESSEL AND A PIECE OF ROTATING EQUIPMENT. ALL
STANDARD SAFETY PRECAUTIONS FOR SUCH EQUIPMENT SHOULD BE FOLLOWED BEFORE AND
DURING INSTALLATION, OPERATION AND MAINTENANCE.

2.

FOR AUXILIARY EQUIPMENT (MOTORS, BELT DRIVES, COUPLINGS, GEAR REDUCERS, VARIABLE
SPEED DRIVES, ETC.) STANDARD SAFETY PRECAUTIONS SHOULD BE FOLLOWED AND APPROPRIATE
INSTRUCTION MANUALS CONSULTED BEFORE AND DURING INSTALLATION, OPERATION AND
MAINTENANCE.

3.

DRIVER ROTATION MUST BE CHECKED BEFORE BELTS OR COUPLINGS ARE CONNECTED. PERSONAL
INJURY AND DAMAGE TO EQUIPMENT COULD RESULT FROM OPERATING THE PUMP IN THE WRONG
DIRECTION.

4.

DO NOT OPERATE THE PUMP AT LOW OR ZERO FLOW CONDITIONS FOR PROLONGED PERIODS, OR
UNDER ANY CIRCUMSTANCES WHICH COULD CAUSE THE PUMPING LIQUID TO VAPORISE. PERSONAL
INJURY AND EQUIPMENT DAMAGE COULD RESULT FROM THE PRESSURE CREATED.

5.

DO NOT APPLY HEAT TO IMPELLER BOSS OR NOSE FOR ANY REASON. PERSONAL INJURY AND
EQUIPMENT DAMAGE COULD RESULT FROM THE IMPELLER SHATTERING OR EXPLODING WHEN HEAT
IS APPLIED.

6.

WHEN DISMANTLING THE PUMP ENSURE THAT THE VOLUTE IS CLAMPED WHILE THE COVER PLATE IS
REMOVED.

7.

SHOULD ANY DIFFICULTIES ARISE DURING DISMANTLING CONTACT WEIR EXCELLENCE LIMITED FOR
ADVICE.

SHADECO VALVES & PUMPS

1.

PUMP TYPE: EHM SERIES

X

SHADECO VALVES & PUMPS

2.

PUMP TYPE: EHM SERIES

CONTENTS
I.

APPLICATION AND FEATURES

4

1.

Application

4

2.

Features

4

II.

SLING AND TRANSPORTATION

7

III.

INSTALLATION AND ADJUSTMENT

8

1.

Construction conditions

8

2.

Equipment installation notice

9

3.

Commissioning

14

IV.

V.

VI.

START, OPERATION AND SHUTDOWN

15

1.

Start

15

2.

Operating

16

3.

Shutdown

17

ASSEMBLY, DISASSEMBLY, MAINTENANCE AND STORAGE

17

1.

Assembly and Disassembly

17

2.

Maintenance

31

3.

Storage

33

POSSIBLE PROBLEMS AND SOLUTIONS

34

PUMP TYPE: EHM SERIES
SHADECO VALVES & PUMPS

3.

PUMP TYPE: EHM SERIES

I.

APPLICATION AND FEATURES

1.

Application
Series EHM(R) Type is a kind of new pump developed and designed on the basis of the exact working
conditions characteristics, the experience of pump designing and manufacturing for many years and
absorbing the advanced technology research results home and abroad. It is mainly characterized by
reasonable structure, high efﬁciency, long lifetime, reliable operation, easy maintenance and low running costs
etc. The recommended solid weight concentration is no larger than 60% and volume concentration is no larger
than 30%.
This series pump is horizontal, cantilever and centrifugal slurry pump. It is mainly used for the high-abrasive
and high-corrosive slurries in the ﬁelds of metallurgy, mining, petrochemical, coal washery, power plant, trafﬁc,
dredging, building and municipal project etc., such as ball mill transfer transpiration, hydrocyclone feeding,
Filter press feeding, thickener underﬂow, power plate ash disposal and tailings transport etc.

Model Explanation:
E

H

M(R)

6

E
Frame type
Discharge diameter (inch.)
Wet parts is metal (rubber)
Heavy duty slurry pump
Excellence

2.

Features

2.1.

General:
Important design features of this range of Slurry Pumps include:
• Cartridge type Bearing Assembly
• Split-tapered Impeller Release Collar on large pumps
• Heavy duty screw thread Impeller attachment
• Easily replaceable Shaft Sleeve
• Replaceable casing liners

2.2

Pump Head
This pump is of double casing design and it consists of the inner anti-abrasive spare parts and the outer antipressure pump casings.
The anti-abrasive parts are also called wet parts, including impeller, volute liner and frame cover. There are
many choices of metallic material and non-metallic material for the wet part to the different slurries with
different properties. The front and back cover of the impeller have back vanes. The back vanes on the front
cover can prevent the slurry in the pump chamber with higher pressure from ﬂowing back to the lower pressure
area, or decrease the ﬂow. The back vanes of the back cover can decrease the pressure in the seal chamber to
decrease the leak and improve the pump life.
The impeller and the drive parts are connected by screw thread. The pump must not turn in the reverse
direction when it is started or operated. Otherwise the impeller may be screwed off the shaft and
maybe there will be personal injury and / or equipment damage.
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The wet parts can be interchanged singly or in group.
The outer anti-pressure casing with the split structure consists of frame plate and cover plate, which are
connected by bolts. The frame plate has front edge connecting the support with bolts. The outer casing is made
of grey cast iron or ductile cast iron according to the work pressure.
Different materials of the pump casing have different allowable pressure limitation. Please don’t
exceed the allowable max pressure. Otherwise there maybe burst and explosion and personal injury
and / or equipment damage.
The discharge side can be positioned at intervals of 45 degrees by request and oriented to any eight positions
to suit installations and applications.
2.2

Shaft Seal
The centrifugal shaft seal is commonly used, but an interchangeable packed gland seal or mechanical seal is
also available for every pump service are being developed.

2.2.1

Centrifugal shaft seal - see Fig.1-1

Fig.1-1: Centrifugal Shaft Seal
Centrifugal shaft sealing is usually applied when abrasive or corrosive slurries are pumped. It has the following
advantages:
• no sealing water is required
• no dilution of the slurry occurs
• less wear on the shaft sleeve occurs
• less wear on the packing occurs
• less maintenance is required

When the centrifugal seal is combined with gland ﬂushing water, the gland requires lower pressures than a
gland sealed pump and consequently is a lower maintenance option. In general, pumps with centrifugal
sealing absorb approximately 5% more power than a gland sealed pump.
Either metal, or rubber EXPELLER RINGS may be ﬁtted to the pump. The gland of metal or rubber lined
Expeller Rings is normally ﬁtted with packing, whereas rubber Expeller Rings should be ﬁtted with lip seals
only. Rubber Expeller Rings are not suitable for use with packing, as lubrication is not provided, and the rubber
inhibits dissipation of heat generated by the packing.
2.2.2

Packed gland seal - see Fig.1-2
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Packed gland seal has a simple structure which makes maintenance easier. But packed gland seal requires
ﬂush water. For conditions that make centrifugal seal impossible, packed gland seal is usually adopted.
The gland water supply pressure must be controlled to acceptable limits. For normal gland operation, the gland
water pressure should be set at +35 KPa above the pump discharge pressure.
The gland sealing water should be as clean as possible as even small amounts of solids can quickly wear gland
components.
Alternative Stufﬁng Box gland packing conﬁgurations may be used depending on the particular pump
application, as shown in Fig.1-2, with each one having different gland sealing water ﬂow rates.

Fig.1-2: Packed gland seal
The Full Flow Water Seal arrangement has a metal Lantern Restrictor, being suitable for Positive Intake
head and small Negative Intake Head.
The Restricted Flow Water Seal arrangement has a ring of packing between the Lantern Ring and the pump
casing interior to limit gland sealing water ﬂow rate to a very small value, typically about one percent of The Full
Flow Water Seal arrangement,. This type of sealing arrangement is used where only very small quantities of
gland water addition to the pumped ﬂuid can be tolerated or Negative Intake Head.
The recommended, minimum total gland sealing water (GSW) ﬂow rates for standard applications are:

Frame Size

A

B

C

D

E, R

F

FAM, G
ST, S, T

TU

U

Full Flow
(1/min)

9

15

21

33

42

72

96

126

186

Restricted
Flow (1/min)

0.8

1.0

1.5

2

4

6

9

11

17

NOTE: With the aging and deterioration of a pump gland the required GSW Flow rate can be up to three times
(3x) higher than listed above. Any design of a GSW supply system should take this higher ﬂow rate into
account.
These glands are designed for water lubrication and some leakage is necessary during operation to lubricate
and cool the packing and shaft sleeve. The shaft seal leakage amount refer Section Operating.
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2.2.3

Mechanical seal
For mechanically sealed pumps refer to seal manufacturer instructions.

2.3

Drive part
Refer to section BEARING ASSEMBLY and section MAINTENANCE.

II.

SLING AND TRANSPORTATION
Slurry pumps are large, indivisible equipment with heavy weight and large volume. Sling and transportation
must be safe and reliable ﬁxed. This is important / necessary means to ensure the safe operation.
These equipment parts, for example, cover plate / frame plate, bearing housing or lifting holes or lifting rings
screw of other parts are put to use when these parts are hoisted. All lifting rings, screws or holes are put to
use only when these parts are hoisted. It is strictly prohibited to hoist the whole machine by using
these parts; otherwise it may cause personal injury and/or equipment damage.

WRONG

RIGHT

No matter which transportation means is adopted, it must ﬁx the slurry pump effectively and prevent equipment
damage or personal injury from happening caused by the pump displacement or tumbling due to the toss.
Before transportation, we have done the necessary moisture and corrosion protection, but protective
measures are essential during transportation.
The package is another means for the protection of goods. Multi-layer stacking is not been considered when it
is designed. If multi-layer stacking is needed during transportation, please declare it when the order is
placed.
For more information, please refer to the relevant provisions of the transport sector.
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III.

INSTALLATION AND ADJUSTMENT

1.

Construction conditions

(1).

Before installation and construction of the equipment, inspection should made to see if there is missing,
damage and checking device name, model and speciﬁcation according to the dispatch list.

(2).

Before installation and construction of the equipment, reasonable construction program should be made
based on device characteristics and technical documents (equipment foundation drawing, ﬂat location
drawing, elevation diagram drawing, construction drawing and construction statement and comment ﬁle, etc.)

(3).

The quality of equipment foundation should meet the relevant provisions of related countries or regions.

(4).

For the convenience of user on-site construction, we sort some documents for reference. These documents
are only partly description of the minimum requirements rather than must-followed guidance document that
during installation.

(5).

The location and size deviation of the equipment foundation should meet the following requirements:
Item

Allowable deviation (mm)

Co-ordinate position
Different level elevation
Plane outline dimension
Convex top plane dimensions
Concave point size
Level degree of the plane
Vertical degree
The embedded anchor bolt

The embedded anchor bolt
hole

Embedded mobile anchor
bolt anchor plate

Per meter
Total length
Per meter
Total height
Scale height
Center distance
Center line position
Depth

20
0, -20
±20
0, -20
±20
5
10
5
10
+20, 0
±2
10
+20, 0

Verticality of the hole wall

10

Scale height
Center line position
The level degree of anchor
plate with groove

+20, 0
5

The level degree of threaded
hole anchor plate

5
2

(6).

The equipment foundation should be able to withstand the full weight of the pump and eliminate vibration.

(7).

A short removable tube should be set up between the pump suction piping and pump discharge piping (metal
telescopic tube or rubber hose connector). Its location should as close as possible to the location of feed, but
the minimum length should be enough to disassembly cover plate and replace wear parts, for the convenience
of pump maintenance.

(8).

As for the equipment with baseplate, the equipment and baseplate should be installed separately. The
installation of equipment should be installed on the condition that the casing of baseplate is ﬁnished, concrete
strength meeting more than 75% of the design strength and the size should meet relevant requirements after
reexamination.
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(9).

After installation, the centerline of the machine assembly should be consistent with the centerline of the
foundation. The deviation of the machine assembly center and design value should be less than 2mm. The
baseplate / foundation must ﬁnd the level according to 0.2 / 1000 standard.

(10).

The other requirements of the country or region for the installation of machinery equipment.

2.

Equipment installation notice

(1).

Two times of grouting pouring method is recommended to use.

(2).

The installation of the reserved hole of the anchor bolt should meet the following requirement:

(a).
(b).

The debris in the reserved hole should be cleaned up before the installation of the anchor bolt.
The anchor bolt should be perpendicular to the reserved hole. As the slant anchor bolt will affect equipment
installation or equipment installation accuracy.
The space between any part of anchor bolt and ball wall should be less than 15mm.
The greasiness and oxide skin on the anchor bolt should be cleaned. The threaded portion should be coated
with grease.
The exposed length of the bolt should be 2-3 times of the pitch after tightening the nut.
The anchor bolt should be tightened after that the concrete in the reserved hole meets more than 75% of
design strength. The locking force of the bolt should be uniform.

(c).
(d).
(e).
(f).

Bolt Nominal Diameter
Bolt
Grade

M12

M16

M20

(M22)

M24

(M27)

M30

M36

M42

M45

(KN) Construction Pre-tightening Force
8.8S

45

75

120

150

170

225

275

340

470

550

10.9S

60

110

170

210

250

320

390

480

660

770

(3).

The use of steel spacer or the adjustment of screw is allowed when leveling the equipment. The use of steel
spacer (or adjustment of screw) should meet the following requirements:

(a).

The level steel spacer is recommended and the minimum thickness should be no more than 2mm. The layers
of the steel spacer should be no more than 3 layers.
At least a set of steel spacer is required besides each anchor bolt.
On the condition that the steel spacer could be put stably and not affect the grouting, it should be put as close
as possible to the bottom of anchor bolt and main force parts of the baseplate.
If there is seam on the baseplate, a set of steel spacer should be put on the two sides of the seam.
Each area of the steel spacer should meet the following requirements:
Each set of steel spacer should be placed neatly and smoothly with good contact.
After leveling the equipment, the face of the steel spacer should be exposed to edge of the baseplate
underside face 10-30mm. The length of set of steel spacer entering into the underside face of the baseplate
should exceed the center of the anchor bolt.
Steel spacer or adjusting screw could not be permanent support. All grouting should be done under the
baseplate after leveling the equipment.
Shrinkage compensating concrete should be adopted for the grouting layer (plastic period and hardening
period maintain status of micro-expansion or micro-contraction, pebble size 5-15mm), The grouting layer
should be tamped and make sure that the contact are of the base plate and concrete should be above 75%. Its
preparation, performance and maintenance should comply with local (country or region) related provisions.
Before grouting for the reserved anchor bolt hole, the grouting area should be cleaned. The ﬁne, crushed stone
concrete should be adopted. Its strength is higher than base ﬂoor concrete. It should be tamped when
grouting.

(b).
(c).

(d).
(e).
(f).

(g).
(h).

(i).
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(j).

(k).

The anchor bolt should not be slanted so that equipment installation accuracy be affected.
The foundation should be bigger than the maximum outline around of the equipment baseplate at least 60mm.
When the grouting layer reached more than 75% of the design strength, remove the temporary support or lose
the adjusting screw and retest the installation level of the machinery equipment. To ﬁll in the gaps between
temporary supports with mortar.
The grouting thickness below the baseplate should be no less than 30mm.

(4).

Regardless of the status of fractional pack or whole pack. It is needed to recheck its size accuracy after the
basic casing, especially DC drive, or other drive devices, pump shaft and motor shaft should be aligned
accurately.

(a).

Alignment and Tensioning – V-belt Drive
General:
When belt driven, the pump and motor shafts should be accurately aligned. In belt drives, non-parallel shafts
cause excessive belt wear.
Alignment:
Before ﬁtting the drive belt ensure the following details are adhered to. Clean any oil or grease from the pulleys.
Remove any rust or burrs from the grooves. Reduce the center distance by jacking the motor towards the pump
using the jacking bolts supplied, until the drive belt can be put onto the pulley grooves without forcing.
Use a good straight edge across both motor and pump pulley faces. It is important to align the two pulleys to a
tolerance whereby daylight is non-existent or at a minimum between the pulleys and the straight edge. Refer to
Fig.3-1.

Fig.3-1: Belt Alignment
Tensioning:

Fig.3-2: Belt Tensioning
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Proper tensioning of the belt drive ensures a longer life for both the belt and the roller bearings. Rotate the drive
while tightening the belt in order to equalize the tension. The high performance required from a modern belt
drive cannot be achieved without correct tensioning. To check the belt for correct tensioning refer to Fig. 3-2
above and proceed as follows:
1.

Measure the center distance (M)

2.

Apply a force at right angles to the belt at the midpoint of the center distance to deﬂect one belt by the required
deﬂection.
Deﬂection (mm) = Centre distance (m) x 16

3.

Compare the force required with the value stated in the table.
If the measured force is within the values stated in the table the belt tensioning should be satisfactory. If the
force measured is below or above the value stated the belt should be tightened or slackened respectively.
A new belt drive should be tensioned to the higher value stated to allow for the normal drop in tension during the
running in period.
After the drive has been running for thirty minutes, the tension should be rechecked and readjusted to the
higher value.
Tensioning Forces:

Belt
Section
SPZ
SPA
SPB
SPC

Force required to deﬂect belt
16mm per one meter of span
Small Pulley
67 to 95
100 to 140
100 to 132
140 to 200
160 to 224
236 to 315
224 to 355
375 to 560

Newton (N)
10 to 15
15 to 20
20 to 27
28 to 35
35 to 50
50 to 65
60 to 90
90 to 120

Kilogram
1.0 to 1.5
1.5 to 2.0
2.0 to 2.7
2.8 to 3.5
3.5 to 5.1
5.1 to 6.6
6.1 to 9.2
9.2 to 12.2

Under Tensioning:
Under tensioning of the belt drive can cause vibration resulting in damage to the bearing cartridge, as well as
the loss of transmission efﬁciency. Under tensioning also causes the drive belt to slip and overheat, resulting in
belt fatigue and subsequently a shortening of the belt life.
Over Tensioning:
Over tensioning of the drive belt can shorten the drive belt life. Furthermore bearings will overheat due to
excessive radial forces on the rolling elements and this will lead to premature bearing failure.
Adjustment:
After the drive has been running for thirty minutes, the tension should be rechecked and readjusted to the
higher value. The drive should then be subsequently checked at regular maintenance intervals.
(b).

Alignment - Direct Coupled Drive
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General:
In direct coupled drive misalignment causes unnecessary vibration and wear on the bearings. Rigid couplings
should be avoided and must not be used without consultation with Excellence International Limited.
The following procedures outline a suggested practice for checking shaft alignment. This method is
independent of the truth of the coupling or shaft and is therefore not affected by canted coupling faces or
eccentricity of the outside diameter of the coupling.
CAUTION: CHECK THAT NO DAMAGE CAN BE CAUSED WHEN THE SHAFT OF THE DRIVEN UNIT IS
TURNED.
Before commencing alignment rotate each shaft independently to check that the shaft and bearings turn
without undue friction and that the shaft is true to within 0.04mm or better as measured on a Dial Test Indicator
(DTI).
Couplings should be loosely coupled, each half must be free to move relative to the other or the resulting DTI
readings can be incorrect. Where tightly ﬁtting pins or springs prevent loose coupling, the pins or springs
should be removed, a line scribed across both half couplings and readings taken only when the two are
aligned. On couplings with a serrated rim, ensure that as the couplings are rotated, the gauge plungers do not
fall into a groove and become damaged.
Angular Shaft Alignment:
To ensure correct Angular Shaft alignment proceed as follows:Isolate the driving unit from the power supply.
Refer to Fig.3-3 and clamp two Dial Test indicators (DTI) at diametrically opposite points (180°) on one half
coupling, with the plungers resting on the back of the other half coupling.
Rotate the couplings until the gauges are in line vertically, and set the gauges to read zero.
Rotate the couplings through a half (180°) revolution and record the reading on each DTI. The readings should
be identical though not necessarily zero because of possible end ﬂoat. Either positive or negative readings are
acceptable provided that they are equally positive or negative. Refer to paragraphs headed 'Tolerances' for the
maximum allowable tolerance and adjust the position of one of the units if necessary.
Rotate the couplings until the gauges are in line horizontally and reset the gauges to read zero.
Repeat operation and adjust the unit position until the correct tolerance is achieved and no further adjustment
is necessary.
Radial Shaft Alignment
To ensure correct Radial Shaft Alignment proceed as follows:
Isolate the driving unit from the power supply. Refer to Fig.3-3 and clamp one DTI on one half coupling, with the
plunger resting on the rim of the other half coupling. Set the gauge to read zero.
Rotate the couplings through a quarter (90°) revolution and record the reading on the DTI. Repeat for each
quarter (90°) revolution. Any variation in the readings indicates a deviation from alignment and the position of
one of the units must be adjusted until the readings at each quarter revolution are identical or within the
tolerances given. Refer to paragraphs headed 'Tolerances'.
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NOTE: Provisional alignment can be carried out with the unit cold however, where the working temperature of
the pump has the effect of raising the center line of one machine relative to the other, allowances must be
made. The units should then be realigned when each have attained their correct operating temperature.

Fig.3-3: Alignment of Direct Coupled Pumps
Tolerances:
The limits of accuracy within which adjustments must be made cannot be speciﬁcally deﬁned because of
differences in the size and speed of units, but the following variations which can be tolerated when checking
alignment, are suggested.

(a)

(b)

Semi Rigid Couplings
Angular Alignment:
Couplings up to 300mm dia. 0.05m
Couplings more than 300mm dia. 0.07mm
Radial Alignment:
Not to exceed 0.1mm on micrometer dial gauge. (I.e. 0.05mm eccentricity).
Flexible Couplings
Consult manufacturer literature.

(5).

The installation of all servicing facilities(including pipelining, valves or other ancillary facilities)
should be ﬁxed by individual support and should not put load onto the pump, if not, this will cause the
damage of equipment or personal injury.

(6).

Flange of suction or discharge of the pump especially when the metal liner is higher than the ﬂange.

(7).

The suction pipeline which is connected with the suction of pump should be equaled of little larger than the
diameter of suction to prevent the pump cavitation and pipeline blocked up due to the lower velocity than the
settling velocity.

(8).

In order to facilitate maintenance of pump, it is better to set a suction gate on the suction pipeline and both of
them have the same diameter, it should be installed on the suction side of pump as far as possible.
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(9).

If the conditions are allowable, it is recommended to apply low arrangement for the pump as below:

(10).

It is recommended to use telescoping pipeline with level of up-bus bar on the suction pipeline to prevent
cavitation as below:

(11).

If the pump is installed by high arrangement, it should be set cut-off valve on the suction pipeline.

(12).

Please see attached ﬁgure for pipe arrangement of seal water and cooling water.

3.

Commissioning

(1).

Conditions of test run

(a).
(b).
(c).

Equipment and ancillary devices, pipelines have been installed and have a solid foundation.
“Geometric accuracy” has been adjusted to the permitted extent by the equipment installation.
The power, media, materials, equipment and testing equipment should be able to meet the commissioning
requirements.
Lubrication, hydraulic pressure, cooling, water, electricity and other systems should be consistent with the
system separate commissioning and joint commissioning requirements (lubrication and cooling of the pump,
see attached ﬁgure).
Any parts that may cause personal injury or damage of equipment, appropriate safety equipment and safety
devices should be set to improve.
The direction of spindle rotation of motors (may other driven machinery) should be the same with the shaft
rotation direction. It should be separated the pump with the motor to have a individual test-driven to the motor
rotation.
Lubricating oil, grease which belong to the lubrication system, its performance, speciﬁcations and quantity
shall comply with the provisions of the random ﬁle.
Cooling system and seal water systems shall meet design requirements
Should have detailed “commissioning instructions”.

(d).

(e).
(f).

(g).
(h).
(i).

(2). See Part V for the operation of equipment and precautions of the test run “start, operation, shutdown”.
(3). Recommended to use water for a trial run, and pump the slurry after the normal work.

SHADECO VALVES & PUMPS

14.

PUMP TYPE: EHM SERIES

IV.

START, OPERATION AND SHUTDOWN

1.

Start

(1).

Reconﬁrm the device is ﬁrmly secured, and completes the necessary protective devices.

(2).

Conﬁrm the direction of rotation of the motor (or other driven machinery) must be consistent with the pump
direction of rotation.

(3).

Tools and debris must be cleaned up in the site to prevent the accident during the pump running.

(4).

Exclusion of other security risks.

(5).

Steps:

(a).
i.
ii.

The following checks should be done before starting the pump:
Must check with the seal water, whether the amount of seal water is adequacy and its pressure is normal or not.
Selected on the slurry pump packing seals, Seal water pressure should be higher than the pump outlet
pressure 0.035MPa (5 lb / inch 2), and adjust the packing gland to get small groups of water along the axis,
caution, the pump which is supplied directly by the manufacturer has got packing gland pressure tight in order
to reduce the vibration of the shaft during the transportation.
Before the pump operation, remove the set screw to let the bearings restore freedom, and then use the wrench
clockwise to move the shaft clockwise to see if the impeller is rotated by shaft freely, if there is any noise, should
eliminate by adjusting the impeller clearance (see pump assembly: the impeller clearance adjustment).
Remove all of the V-belt, in particular should note that, if the direction of rotation is in the opposite direction of
arrow marked on the pump, the impeller will be loose and even fall from the shaft, which can damage the pump.
Start the motor, check the direction of rotation, to ensure the rotation of the shaft according to the direction of
the arrow marked on the pump.
Replace the V-belt or coupling, to ensure that the shaft is in the center after tighten the belt.
Start order of single stage pump.
Open the seal water and cooling water, the pressure is adjusted to the speciﬁed value.
Suction valve is fully open.
Open the injection valve and inject pump with water ( only for the high layout of the slurry pump).
Open the outlet valve to 1/4 opening (fully opened outlet valve to start may cause motor overload).
When the pump chamber is ﬁlled with water and the seal water working normally for 5 minutes, after that start
the unit.
Open the outlet valve slowly until fully open.
It is prohibited to adjust the pump ﬂow through the suction valve. Close the intake valves smaller to regulate the
ﬂow may cause pump capitation, resulting in equipment damage or personal injury.
Tandem pump / pump station start-up.
For tandem pump / pumping station, the most balanced way to start is perfusion with water from the highest
point of the entire pipeline transportation system before start pump, and then start at all levels of pumps at the
same time. This method is the most stable way to start, but will be affected by the system and terrain. If the site
cannot be used by this method, please refer to the following described methods.
The Boot sequence Pumps in series
i. Shut down the all stage discharge valve (As to the pipeline is long for the pumps in series, so when we design
the pipe head, on the condition of considering the pipe be full of slurry. During the short time after the ﬁrst start of
the pump, the slurry could not be full of the whole pipe. If opening the entire discharge valve, pipeline pressure
is small, leading to the big capacity at one moment, then motor overload, pump capitation, vibration, damaging
the equipment.
Start the seal water and cooling water, and adjust the pressure to the speciﬁc data.
Switch on the ﬁrst stage valve, pouring the water (only for high installation pump)
Pour the water in the whole pump chamber, and after work 5 minutes normally, then start the ﬁrst stage valve,
and open the discharge valve1/i (i stand for the stage).
When the pipeline of 1/i is full of slurry, start the second pump valve, gradually opening the discharge valve to
2/i.

iii.

iv.

(b).
i.
ii.
iii.
iv.
v.
vi.
vii.
(c).

(d).

ii.
iii.
iv.
v.
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vi.
(e).

i.
ii.
iii.
iv.
v.
(f).

2.

Do the steps by analogy, until the whole pipeline is full of slurry, working normally.
The starting order of multi-stage pump station relay transportation system.
Open the ﬁrst stage pump in the ﬁrst pump station (a unit of pumps in series is in multi-stage pump station and
each stage pump station), suction valve, open each stage-pump station to i/s (i stands for the stage of pump
station; S stands for the quantity of pump station).
Open seal water and cooling water.
Open the valve, pouring the water into the ﬁrst-stage pump. (Only for high installation pump)
Be full of water for the ﬁrst stage pump in the ﬁrst pump station, and make sure seal water working normally. 5
minutes later, start the pump, and open the discharge valve gradually.
The slurry pump operate correctly in the ﬁrst stage pump station, then start the slurry pump in the second stage
pump station when slurry was transported to the second stage pump station, and open the valves gradually.
Until the last pump station, then open all the valves.
When starting, there are vibration abnormally, big noise, and motor overload happened. Please stop working to
check. And start again when the fault was removed.

Operating
If the pumps operate correctly, we should observe and record as following:

(1).

Whether the capacity and head (Suction pressure. Discharge pressure) are in line with the process
requirements. When it exists the discrepancies, we could change the rotation or cut the impeller diameter.
Changing the suction valve to adjust the capacity is not allowed, the same as changing discharge valve.

(2).

The electric current is stable or not (when taking the motor drive). The stability of current affects the pump
operation situation indirectly. If the current does not conform to the designed shaft power, we could ﬁgure out
that the capacity / head could not meet the actual process requirements. When the data difference is big, we
should ﬁnd out the cause of the obstacles, and solve it.

(3).

We should monitor the outside temperature of shaft (the rotor surface temperature). When slurry pump operate
correctly, the temperature of shaft should not be bigger than 75°C，and the rise data should not be bigger
35°C.Due to the running-in period of the shaft, the temperature may be higher when the pump operates ﬁrstly
or changing the new rotor parts. If only it is not higher than that data, it could operate as normal. Or we suggest
stopping working, waiting for the temperature lower to start operating.
Normally after a short time of operating, the shaft temperature will decline steadily or not rise again. If not, we
should stop working and solve the problem.

(4).

The pressure of seal water and the content of water should not be lower than the designed data, or we should
shut down the equipment to inspect and solve it.

(5).

During the operation of the pump, there should not have the abnormal noise and vibration, or we should stop
working to check and solve it.

(6).

The shaft seal leakage amount should meet the following requirement:

Mechanical Seal

Packing Seal

Rated Capacity
m3/h

≤50

>50

≤50

50-100

101-300

301-1000

>1000

Leakage
Amount mL/min

≤0.05

≤0.083

≤35

≤45

≤65

≤85

≤125
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3.

Shutdown

(1).

A period time of clear water should be transported before stopping the pump if the site condition allows.

(2).

Close the pump outlet valve when using single-stage pump. Close the ﬁnal stage pump outlet valve when using
pumps in series or pump station.

(3).

Shut down the pumps gradually from ﬁnal stage pump to ﬁrst stage pump.

(4).

Shut down the inlet valve of the ﬁrst stage pump.
Close related shaft seal water/cooling water.
NOTES: Never allow to stop every stage of pumps when outlet valves are all fully open. Otherwise, the existing
slurry in the pipeline may counter ﬂow and form water hammer under gravity. It may cause equipment/piping
damage or even personal injury.

V.

ASSEMBLY, DISASSEMBLY, MAINTENANCE AND STORAGE

1.

Assembly and Disassembly
A Components Diagram of the particular pump being assembled will assist in following the pump assembly
instruction steps as detailed in the following sections. When pumps have been dismantled for complete
overhaul, all parts should be closely inspected and new parts checked for correct identiﬁcation.
Used parts being replaced should be thoroughly cleaned and repainted where required. Mating faces and
spigots should be free of rust, dirt and burrs and given a coat of grease before they are ﬁtted together to assist
future overhaul.
It is preferable to renew small bolts and set screws during overhaul and all threads should be coated with
graphite grease before assembly. It is also recommended that all rubber seals should be replaced during major
overhauls as rubber tends to harden and seals lose their effectiveness.

1.1．

Bearing Assembly
Fitting Bearing Cones to Shaft - see Fig.5-1

1.

Apply oil or light grease to bearing lands on SHAFT (073).

Fig.5-1
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2.

Slide on one GREASE RETAINER (046) with ﬂange against shaft shoulder.

3.

Fit cone of BEARING (009) to shaft with large diameter against retainer. It is advisable to preheat the bearing
cone. We suggest a propriety bearing induction heater is used following the manufacturers recommendations.
The temperature for the heater should be 120°C. For companies without an induction heater the following
process should be used. Pre-heat both bearings by immersion in clean oil at a temperature of approximately
120°C. Ensure that the bearings do not touch the bottom of the container.

4.

Fit other GREASE RETAINER and BEARING CONE as above. It is important that both grease retainers be
located hard against shoulders and bearings in turn, hard against grease retainers. This should be further
checked after bearings cool.
Fitting Impeller End Bearing Cup to Housing - see Fig. 5-2

1.

Apply oil or light grease to bore at each end of BEARING HOUSING (004).

2.

Press, or tap carefully with mallet, cup of BEARING (009) into one end of bearing housing until cup is slightly
below end face of housing. The bearing housing is symmetrical and bearing cup can be ﬁtted to either end.
Small diameter of cup to face out. Assembly will be facilitated if housing is supported in vertical position.

3.

Place END COVER (024) with one SHIM (025) in housing and insert END COVER SET SCREWS (027). Use
one thick shim only for sealing purposes (usually 0.4 or 0.5 mm).

4.

Tighten set screws evenly. End cover will now push bearing cup into correct position.

Fig.5-2
Fitting Shaft to Bearing Housing-see Fig.5-3
1.

Obtain recommended type and quantity of grease per bearing (refer to Bearing Lubrication).

2.

Work this grease with a grease gun into bearing on shaft to ﬁll space between cone, rollers and roller cage.
Spread remainder of grease between bearing and grease retainer.

3.

Repeat with other bearing.

4.

Fit shaft with threaded end into housing.

5.

Press remaining cup into housing.

6.

Place END COVER (024) into housing and insert END COVER SET SCREWS (027).

SHADECO VALVES & PUMPS

18.

PUMP TYPE: EHM SERIES

7.

While rotating shaft slowly by hand, gradually tighten set screws until bearing cup has been pushed right up to
bearing cone, whereby shaft barely rotates and bearings have virtually no end play.
CAUTION: Do not over tighten set screws. Observe gap between end cover and housing face.
NOTE: For assemblies A, B and C frames, the above procedure can be carried out with housing in horizontal
position. For larger sizes, it is advisable to assemble in the vertical position so that bearings will ﬁt up
concentrically.

Fig. 5-3
Gap Measurement (At Power End) - see Fig.5-4
1.

Fit shaft with threaded end into BEARING HOUSING (004).

2.

Press remaining cup into housing.

3.

Place END COVER (024-10) into housing and insert END COVER SET SCREWS (027). Tighten to ﬁnger
tightness only. DO NOT use Shims at this stage, they will be used later.

4.

While rotating shaft slowly by hand, gradually tighten set screws until bearing cup has been pushed right up to
bearing cone, whereby shaft barely rotates and bearings have virtually no end play.

5.

Measure gap between end cover ﬂange and housing face with feeler gauges. Providing set screws have been
tightened evenly, this method is usually satisfactory. Alternatively, the end cover may be removed and the
following measurements taken with a micrometer:

(a)
(b)

Depth of bearing cup below end face of housing
Length of end cover spigot
Gap is then obtained by subtracting (a) from (b).

6.

Select SHIMS (025) of total thickness equal to gap (obtain above) plus regular end play (refer to Table 5-1)

7.

Fit shims, replace end cover and insert end cover set screws. Screw set screws temporarily to within
approximately 3 mm of fully tightened position.
NOTE: With shims inserted (refer to Fig.5-4), it is now necessary to move drive end bearing cup back to the end
cover to provide bearing end play.

8.

Press or gently tap shaft at impeller end until bearing cup at opposite end has moved to the loosely ﬁtted end
cover. Take care not to damage thread.
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9.

Tighten set screws evenly to move bearing cup into correct position. Both bearing cups should now be hard
against their respectively end covers and correct end play obtained.

10.

Proceed to Section End Play Measurement for next instruction.
Table 5-1: Regular End Play (Grease Lubricated Assembly)
FRAME

EN PLAY - Cold - (mm)

A

0.03-0.05

B

0.10-0.15

C

0.10-0.15

D

0.13-0.18

E

0.18-0.23

F

0.25-0.30

G

0.36-0.41

Fig.5-4
End Play Measurement-see Fig.5-5
Having moved the drive end bearing cup back to the end cover (refer to Figure 4) and ﬁnally tightened all set
screws, it is now necessary to measure accurately end play in the bearing assembly.
1.

Set up bearing assembly in vertical position, impeller end down. Support assembly at lower end cover with
shaft free. The whole assembly must be located in a position where it can be reached by a hoist.

2.

Attach mounting bracket with dial indicator as above.

3.

Fit BEARING ASSEMBLY LIFTING PLATE (307) {eyebolts up} to upper end of shaft, then screw LABYRINTH
LOCKNUT (061) temporarily onto shaft. Tie ends of a rope, suspended from a hoist, to the eyebolts on the
lifting plate (refer to Fig. 5-5).
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4.

Move shaft up and down by lifting the whole assembly off the support by means of the hoist and then lowering it
back onto the same. Observe maximum and minimum readings on the dial indicator. Repeat several times until
readings become consistent. Note total movement.
Should the end play be outside the regular limits (refer to table 5-1), shims must be added or removed as
required (at the power end).

(a)
(b)

If shims have to be removed, reposition end cover and tighten screws after removal of shims.
If shims have to be added follow procedure for ﬁtting shims and moving bearing cup back to end cover as
described for Fig.5-4. After readjustment of end play with shims, the actual play must again be measured with
the dial indicator.

Fig.5-5
Fitting Labyrinths, Piston Rings, Bearing Seal and Locknut - see Fig.5-6
1.

Smear PISTON RINGS (108) with bearing grease (refer to Bearing Lubrication) and ﬁt two rings to the grooves
of each LABYRINTH (062). Position ring grooves 120º apart and away from grease hole and groove in the end
cover.
NOTE: Some F and G frames pumps may have a different style of labyrinth at the two ends of the bearing
assembly. Check components diagrams.

2.

For frames C to G, ﬁt BEARING SEAL (089-10) into groove in end cover with lip pointing INTO the bearing
assembly. For frame A and B, ﬁt bearing seal to labyrinth with lip pointing INTO the pump. (See Table 3 and
Fig.5-6)

3.

Slide labyrinths over shaft and push into end cover until piston ring prevents further entry.
NOTE: Position the two piston ring gaps away from main grease feed hole in end cover by 120º.

4.

Compress rings with RING COMPRESSOR (301), then push labyrinths right into and against bearing cone.

5.

Fit LABYRINTH LOCKNUT (061) and tighten with C-SPANNER (305).

6.

Fit HEXAGONAL PLUGS (-) to bearing housing and GREASE NIPPLES (-) to end covers.

7.

Pump grease into each end cover to seal until it emerges on the outside before starting the pump for the ﬁrst
time.
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BEARING ASSEMBLY now takes BASIC PART NUMBER (005) and should be ready for installation.

Fig.5-6
2.2.

FRAME ASSEMBLY - see Fig. 5-7 and 5-8

1.

Insert ADJUSTING SCREW (001) in BASE (003) from outside. Screw on one nut and fully tighten. Screw on
two additional nuts with two ﬂat washers in between. These nuts to be left loose and maximum distance apart.

2.

Apply grease to machined surfaces (bearing housing support cradle) in base.

Fig. 5-7
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3.

Lower BEARING ASSEMBLY (005) into base. Approximately match machined surfaces of the housing with
surfaces in the base. Check that the bearing housing lug has ﬁtted over the adjusting screw in the base and is
also between the nuts and washers.

4.

Fit CLAMP BOLTS (012) through base from underneath. Drop CLAMP WASHER (011) over each bolt (domed
side up) and screw on nuts. Fully tighten clamp bolts on side 'A', ie. on left hand side of base when looking from
impeller end refer to Fig. 5-7 and 5-8. The bolts on the opposite side 'B' should not be tightened for the time
being. Leave snug only, to maintain alignment but allow axial movement.

5.

Grease SHAFT (073) protruding from LABYRINTH (062) at impeller end.
This application of grease will assist ﬁtting and removal of shaft components and prevent damage by moisture
to the shaft.

6.

Fit two pieces of timber to underside of base or appropriate assembly cradle to prevent the pump from tipping
forward during assembly of the wet end
Check that the base is at a sufﬁcient height from the ﬂoor to allow assembly of the wet end components.

Fig. 5-8
2.3.

PUMP FRAME ASSEMBLY - see Fig. 5-7

1.

Fit FRAME PLATE (032) to base, making certain that the frame plate spigot has engaged with the
corresponding base recess. Grease the recess to assist in future removal.
With large pumps, frame plates are provided with radially tapped holes for EYE BOLTS (-) to facilitate lifting.

2.

Insert FRAME PLATE STUDS (039) or FRAME PLATE BOLTS (034), depending on the pump. Fit nuts and
fully tighten.
In some pumps the frame plate is bolted externally (studs are used). In other pumps, bolts are used and are
inserted from the frame plate.
The frame plate can be rotated to provide eight alternate discharge positions with the exception of B frame
pumps and the 3/2 AH pump, where only 4 positions are available.

3.

Rubber Lined Pumps:
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Fit COVER PLATE BOLTS (015) through frame plate lugs, screw on nuts, and torque evenly all bolts to value
given in Table 5-2.
Metal Lined Pumps:
Fit only COVER PLATE BOLTS (015) that will not be used to engage with lugs on outside of metal VOLUTE
LINER (110) {check metal volute for position of lugs} through frame plate lugs, screw on nuts and torque evenly
all bolts to value given in Table 5-2.
NOTE: Some pumps are ﬁtted with KEEPER PLATES (081) that ﬁt into the cover plate bolt and engage with the
lugs on metal volutes.
Table 5-2: Cover Plate Bolt Torques

Bolt Nominal Diameter

Maximum
Torque (Nm)

2.4.

M20

M24

M30

M36

M42

M48

M64

48

108

217

490

530

570

1630

SEAL ASSEMBLY
GLAND ASSEMBLY-see Fig.5-9

Fig. 5-9
1.

Place STUFFING BOX (078) ﬂat on bench (gland side up).

2.

Place a LANTERN RESTRICTOR (118) (small diameter down) in gland recess to rest on retaining lip.
In some applications, a NECK RING (067) is used in place of the lantern restrictor.

3.

Stand SHAFT SLEEVE (075 or 076) on end and slide through lantern restrictor.

4.

Fit following items in turn:

(a)

First PACKING RING (111) of correct length to ﬁll annulus;
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(b)

Remaining packing rings (stagger packing joints) to almost completely ﬁll the annulus. Flatten each one
separately.
NOTE: When a neck ring is used, place LANTERN RING (063) on top of ﬁrst ring of packing and press down to
ﬂatten ﬁrst ring; then ﬁt remaining packing rings (stagger packing joints).

5.

Assemble GLAND (044) halves, insert GLAND CLAMP BOLTS (126) and fully tighten. Place gland in stufﬁng
box and push down to compress packing rings. Insert GLAND BOLTS (045) and just nip up nuts sufﬁciently to
hold shaft sleeve (ﬁnal adjustment will be made when testing pump).

6.

From the pump components diagram ascertain the components which ﬁt between the LABYRINTH (062) and
SHAFT SLEEVE (075 or 076). Fit these components to the shaft.

7.

Insert assembled stufﬁng box in frame plate and tap into position with a mallet.
Locate stufﬁng box with water connection at top. For the bigger frames, assembly of the stufﬁng box into the
frame plate is best carried out using LIFTING PLATE (310) refer to Fig. 5-10.
The shaft sleeve will probably remain forward. It should be pushed back to the mating part on the shaft.
Check that any O-rings are correctly positioned in grooves.

8.

(a)
(b)

9.

Fit remaining O-rings and shaft spacers.
NOTE:
To assist in holding the last O-ring in position which seals against the Impeller, apply heavy grease to the O-ring
groove.
All the O-rings in their respective grooves will be compressed and fully covered by these metallic parts when
the impeller is screwed onto the shaft.
Liberally grease shaft thread.

Fig. 5-10
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CENTRIFUGAL SEAL ASSEMBLY - see Fig.5-11 and 5-12

Fig. 5-11
Metal Expeller Ring (029) – Fig. 5-11
1.

Place EXPELLER RING (029) ﬂat on bench (gland side up).

2.

Drop NECK RING (067) into gland recess as retaining lip.

3.

Stand SHAFT SLEEVE (075) on end through neck ring.

4.

Fit the following items in turn:

(a)
(b)
(c)

First PACKING RING (111) of correct length to ﬁll annulus.
LANTERN RING (063) pressed down to ﬂatten ﬁrst ring.
Remaining packing rings (stagger packing joints and ﬂatten each ring) to almost completely ﬁll the annulus.

5.

Assemble GLAND (044) halves, insert GLAND CLAMP BOLTS (126) and fully tighten. Place gland in expeller
ring and push down to compress packing rings. Insert GLAND BOLTS (045) and just nip up nuts sufﬁciently to
hold shaft sleeve (ﬁnal adjustment will be made when testing the pump).

6.

From a components diagram ascertain the components which ﬁt between the LABYRINTH (062) and SHAFT
SLEEVE (075). Fit these components to the shaft.

7.

Insert assembled expeller ring in frame plate and tap in position with mallet. Locate expeller ring with grease
inlet at top. Assembly of the expeller ring into the frame plate is best carried out using LIFTING PLATE (310) refer to Figure 7.

8.

The shaft sleeve will probably remain forward. It should be pushed back to the mating part on the shaft. Check
that any O-rings are correctly positioned in grooves.

9.

Assemble remaining O-rings and shaft spacers onto shaft which ﬁt between SHAFT SLEEVE (075) and
EXPELLER (028).

10.

Place EXPELLER (028) on shaft and press up to mating part on shaft.

11.

Fit remaining O-RING (109 or 064) to groove on expeller.
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(a)
(b)

NOTE:
To assist in holding the last O-ring in position which seals against the Impeller, apply heavy grease to the O-ring
groove.
All the O-rings in their respective grooves will be compressed and fully covered by these metallic parts when
the impeller is screwed onto the shaft.

12.

Liberally grease shaft thread.

13.

Assembly of gland lubricating parts will be done after all other parts of the pump have been assembled.

14.

Fit GREASE CUP ADAPTOR (138) and GREASE CUP (-) to expeller ring. Fill cup with recommended grease
and screw down cup to charge lantern ring. Top up cup.

Fig. 5-12
Rubber Expeller Ring (029R) – Fig. 5-12
1.

Place EXPELLER RING (029R) ﬂat on bench {gland side up}.

2.

Fit two EXPELLER RING STUDS (079) in expeller ring tapped holes provided and fully tighten.

3.

Insert two LIP SEALS (090) {lip down} in gland recess against retaining lip. Lips to point INTO pump so they are
activated by internal pressure.
Note that LANTERN RING (063R) is used ONLY on 10/8, 12/10 and 14/12 AH pumps.

4.

Place LIP SEAL GLAND (241) in expeller ring, ﬁt nuts to studs and fully tighten. (Gland adjustment is not
required).

5.

From a components diagram ascertain the components which ﬁt between the LABYRINTH (062) and SHAFT
SLEEVE (075). Fit these components to the shaft.

6.

Insert assembled expeller ring over shaft sleeve into frame plate and tap in position with mallet. Locate expeller
ring with studs on horizontal plane. The shaft sleeve will probably remain forward. It should be pushed back to
the mating part on the shaft. Check that any O-rings are correctly positioned in grooves.

7.

Assemble remaining O-rings and shaft spacers onto shaft which ﬁt between SHAFT SLEEVE (075) and
EXPELLER (028).

8.

Place EXPELLER (028) on shaft and press up to mating part on shaft.
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9.

(a)
(b)

Fit remaining O-RING (109 or 064) to groove on expeller.
NOTE:
To assist in holding the last O-ring in position which seals against the impeller, apply heavy grease to the O-ring
groove.
All the O-rings in their respective grooves will be compressed and fully covered by these metallic parts when
the impeller is screwed onto the shaft.

10.

Liberally grease shaft thread.

4.3

MECHANICAL SEAL ASSEMBLY
For mechanically sealed pumps refer to seal manufacturer instructions.

2.5.

PUMP CASING ASSEMBLY
METAL LINERS - THREE PIECE

1.

Fit SEAL RING (122) to stufﬁng box or expeller ring. The seal ring is one of two types:
'C' SECTION: Pump sizes 6/4 AH & 8/6 AH.
'O'-RING: Generally pumps above 8/6 AH size.

2.

Fit VOLUTE LINER SEAL (124): The seal is a 'C'-section and it is activated by internal pressure. Fit it (ﬂat face
in) into the frame plate groove. Use rubber contact cement if required.

3.

Fit FRAME PLATE LINER INSERT (041) and IMPELLER (-).
Provision is made to accommodate studs or bolts for mounting of the frame plate liner inserts to the frame
plate.

(a)
(b)

Screw and tighten STUDS (026) in tapped holes provided in frame plate liner insert.
Suspend LIFTING TUBE (302) from a hoist. (Refer to Figure 7). Stand frame plate liner insert on edge and
push lifting tube into insert hole. Lift tube with insert and slide tube over shaft thread. Line up studs (or bolts)
with holes and push liner insert against frame plate. Check that the various seals had not shifted. Screw on
nuts but do not tighten. Remove lifting tube.
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(c)

(d)
(e)

4.

Fit SHAFT KEY (070) in keyway and bolt SHAFT WRENCH (306) over key. Check that CLAMP BOLTS (012)
on side 'B' of base (refer to Figure 6) are nipped up just enough to hold the bearing assembly horizontal but not
to lock it.
Hold shaft with wrench and screw LOCATING NUT (303) on shaft -refer to Figure 7. The conical face will locate
the frame plate liner insert in its correct position. Tighten up all studs, or bolts, on insert and then remove
locating nut.
Check that O-RING (109 or 064) is correctly seated in groove in expeller or shaft spacer.
Obtain correct type of IMPELLER (-) as speciﬁed for the particular pump application. Apply grease to thread, lift
impeller with a hoist using a rope and screw it onto the shaft. Holding impeller turn shaft by means of wrench to
screw on impeller. Tighten impeller with bar between vanes and ﬂogging shaft wrench.
Ensure that the various O-rings on the shaft are not damaged during assembly and that they are fully covered
by the various parts.
For three piece metal lined pumps, the volute liner and 'front liner' (throatbush) are separate pieces.
This applies for pump sizes EHM-4 and larger.

(a)

(b)

(c)

Using VOLUTE LIFTING BEAM (304) and a hoist to lift VOLUTE LINER (110) off the ﬂoor - refer to Figure 7,
pass it over the impeller and push back into frame plate so that the taper of the frame plate liner insert engages
with the corresponding taper in the volute liner. Check that the volute frame seal (O-Ring) had not shifted.
To hold the volute liner temporarily in this position use a G-clamp to clamp the volute liner discharge nozzle to
half ﬂange of the frame plate (refer to Figure 6).
TO PREVENT INJURY IT IS VERY IMPORTANT THAT THE VOLUTE LINER BE HELD FIRMLY DURING
THE FINAL STAGES OF ASSEMBLY.
In large pumps, lugs are provided around the periphery of the volute liner. These lugs are positioned so that
some cover plate bolts, with special slots or KEEPER PLATES (081), ﬁt over them - these were the cover plate
bolts not ﬁtted to the frame plate in Section on Fitting Frame Plate and Cover Plate Bolts.
Fit these COVER PLATE BOLTS (015) now to the frame plate to hold the volute liner in position during
subsequent assembly operations.
For bolts with slots ensure the slot in the bolt engages the volute lug before tightening. For bolts with keeper
plates, slide the keeper plate over the cover plate bolt onto the spigot diameter on the centre section of the bolt
and push bolt through frame plate such that the keeper plate is closest to the frame plate and bends away from
it and engages the lug on the volute liner.

5.

Fit VOLUTE LINER SEAL

(a)

Rest COVER PLATE (013) {intake ﬂange down} on suitable supports so as to keep the ﬂange approximately 25
mm above the ﬂoor.
Fit VOLUTE LINER SEAL (124) {ﬂat face down} in groove in cover plate.
For pumps with THROATBUSH STUDS (026) - {generally EHM-10 pump and larger} screw studs into tapped
holes in the THROATBUSH (083).
Lower THROATBUSH (083) into cover plate.
For pumps ﬁtted with cotters {generally EHM-4 to EHM-8 sizes} insert OTTERS (085) through slots in neck of
cover plate and tap them carefully and evenly until the throatbush is held ﬁrmly in the cover plate.
Do Not fully tighten at this stage. For pumps ﬁtted with throatbush studs, screw on nuts - do not fully tighten at
this stage.

(b)
(c)
(d)
(e)

6.

Lift COVER PLATE (013) over volute liner and line up holes with COVER PLATE BOLTS (015) already ﬁtted in
frame plate.
Screw nuts on cover plate bolts. Do not tighten. Remove G-clamp from volute liner then tighten all cover plate
bolts evenly to the torque given in Table 1.

7.

Fully tighten all throatbush studs.
The pump is now complete.
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RUBBER LINERS - THREE PIECE

1.

Fit FRAME PLATE LINER (036) as follows.

(a)
(b)

Screw and tighten STUDS (026) in tapped bosses provided in the frame plate liner.
Lift liner into position, line up studs with holes and push into frame plate, ﬁt nuts onto studs and tighten only
sufﬁciently to hold the liner back in the correct position in the frame plate.
Hold shaft with wrench and screw on LOCATING NUT (303) on shaft. The conical face will locate the frame
plate liner insert in its correct position. Tighten up all studs and remove locating nut.

(c)

2.

Fitting IMPELLER (-): Proceed as follows.

(a)

Fit SHAFT KEY (070) in keyway and bolt SHAFT WRENCH (306) over key. Check that CLAMP BOLTS (012)
on side 'B' of base are nipped just enough to hold the bearing assembly horizontal but not to lock it.
Obtain correct type of IMPELLER (-) as speciﬁed for the particular pump application. Apply grease to thread, lift
impeller with a hoist using a rope and screw it onto the shaft.
Holding shaft with wrench and turning impeller with bar between vanes to tighten impeller on shaft.Ensure that
the various O-rings on the shaft are not damaged during assembly and that they are fully covered by the
various parts.

(b)

3.

Fit COVER PLATE LINER (018) and THROATBUSH (083) as follows.

(a)

Place COVER PLATE LINER (018) {ﬂange down} on ﬂoor with a block in the centre of sufﬁcient height to ﬁnish
ﬂush or slightly above the liner and rest on it the THROATBUSH (083) {intake ﬂange up}.
Apply a liberal amount of liquid soap or rubber lubricant on tapered edge of throatbush and on lip seal of liner.
Lift and tilt liner to engage lip seal over one third of the throatbush diameter.
Run a small tire iron with rounded edges between throatbush and liner and lift lip seal to engage over the
back of the throatbush. Ensure that the lip is properly set.
Care must be taken during this operation not to damage or tear the lip seal.
Lift COVER PLATE (013) {intake ﬂange up} and ﬁt over the throatbush and liner.
Insert COTTERS (085) through slots in neck of cover plate and tap them carefully and evenly until throatbush is
held ﬁrmly in cover plate.

(b)
(c)

(e)
(f)
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4.

Fit COVER PLATE (013).
Lift cover plate complete with throatbush and cover plate liner and line up holes with COVER PLATE BOLTS
(015) already in frame plate.
NOTE: Large cover plates are provided with radially tapped holes for eye bolts to facilitate lifting.
Screw nuts on cover plate bolts and torque evenly to the value given in Table 1.
The pump is now complete.

2.6.

Disassembly
The procedure for dismantling the pump is generally the reverse of that described for pump assembly.

2.

Maintenance
Constant maintenance should be employed to ensure the safe operation of the pump. Please take note of the
following during maintenance.

2.1

Maintenance of shaft sealing
For packed gland seal the pressure and ﬂow rate of ﬂush seal water should be checked regularly. Make sure
that there is always some clean water passing around the shaft. Adjust the gland assembly regularly.
Check the stufﬁng regularly and replace the stufﬁng if necessary. The pressure and ﬂow rate of the sealing
water refer to section Packed gland seal.
For centrifugally sealed pumps should be lubricated sparingly but regularly by means of the grease nipple (if
any) ﬁtted to the Expeller Ring. Several shots from a grease gun per 12 hours running time, based on midrange pump size, are recommended to form an adequate seal at the packing rings.

2.2.

Impeller Adjustment

In both METAL and RUBBER LINED PUMPS the impeller should just clear the front liner (throatbush). This is
particularly important for high efﬁciency impellers without front vanes (type HE and HN).

SHADECO VALVES & PUMPS

31.

PUMP TYPE: EHM SERIES

1.

Rotate shaft clockwise by hand and move bearing assembly forward (towards front liner) by tightening the rear
nut on the ADJUSTING SCREW (001) until the impeller starts to rub on the front liner.

2.

Release the rear nut by one sixth of a turn, then move bearing assembly back by means of front nut until
housing touches the rear lug.
NOTE: Impeller adjustment is a key element in extending the wear life. Field tests on certain pumps indicate if
impellers are adjusted right forward when ﬁtted and again at regular intervals during the wear life, then an
increase of 40–50% in life can be achieved over pumps which were not correctly adjusted forward at the initial
ﬁt-up. Further, pumps which were regularly adjusted over their life have shown a 20% increase over pumps
which were only adjusted once at the initial ﬁt up.

(a)
(b)
(c)
(d)

2.3.

Recommended procedure:
On initial ﬁt-up, adjust the impeller so it "just touches" the throatbush.
Re-adjust the impeller to "just touch" the throatbush after 50–100 hours.
Re-adjust a further two to three times at regular intervals during the wear life of the pump (this could coincide
with the regular maintenance times – say 500 hours).
After adjustment of the impeller, it is important to tighten the bearing housing clamp bolt to a torque value given
in the following Table.

FRAME

B

C

D

E

F, FAM

G

MAX. (N.M)

10

45

45

185

185

325

Lubrication – Bearing Assembly and centrifugally seal
It is recommended that grease used for lubricating both the rolling bearings, and the packed gland of the
centrifugal seal, should have the following characteristics:
Lithium soap base grease with EP additives and oxidation inhibitors.
N.L.G.I. Consistency No: 2
Drop Point : > 170° C
Work penetration 25°C A.S.T.M.: 265 – 295
The static seal chamber of centrifugally sealed pumps should be lubricated sparingly but regularly by means of
the grease nipple ﬁtted to the Expeller Ring. Several shots from a grease gun per 12 hours running time, based
on mid-range pump size, are recommended to form an adequate seal at the packing rings. The recommended
initial quantity of grease for each bearing is as follows:

BEARING ASSEMBLY

B

C

D

E

F, FAM

G

GRAMS PER BEARING

30

50

100

200

500

1150

IMPORTANT
1.

During assembly, ﬁll the space between the bearing and end cover with grease.

2.

Pump grease into each labyrinth end cover seal until it emerges on the outside before starting the pump for the
ﬁrst time.
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For ordinary conditions of continuous operation where bearing operating temperatures do not exceed the
temperature where the grease loses its ability to lubricate and seal, the guidelines tabulated below can be
used.
SUGGESTED LUBRICATION INTERVAL FOR BOTH
PUMP AND DRIVE END BEARINGS (Hours)

FRAME

ADD. g
PER.
BER.

PUMP SPEED (r/min)
200

300

400

600

800

1000

1200

1800

2000

3000

2400

1800

1500

1000

B

12

C

18

3600

2400

1800

1600

1200

900

D

28

2500

2000

1500

1200

800

500

E

44

500

F

71

7000

5000

3600

2200

1600

1100

800

4200

2000

1800

1200

700

400

The above table is based on normal operating conditions and intended to be a guideline.
Normal operating conditions include:
•
•
•
•
•
•

Clean environment - Pump gland correctly adjusted.
Pump indoors.
Normal ambient temperatures (10 to 35°C).
Minimal spray from either badly maintained gland or from heavy washing down.
Pump running below full power or speed rating.
Tabulated ﬁgures are based on bearing temperatures of 70°C measured on the bearing housing.

Intervals should be halved for every 15°C increase above 70°C. The maximum permissible operating
temperature for the grease should not be exceeded.
Very dirty or damp atmospheric conditions or conditions that varied from those listed above would require that
the recommendations be stepped up to a level that prevents contaminants from entering the bearings.

3.

Storage
Store only clean pumps. Pumps taken out of service should be ﬂushed with water and dried before storage.
Indoor storage is recommended especially for elastomer pumps. Too much heat can artiﬁcially age elastomer
and render it unserviceable. For outside stored pumps it is recommended to cover the unit(s) with a tarpaulin
rather than plastic so that air can circulate.
It is best to cover ﬂanges. Remove transport clamps and loosen gland to release pressure on the packing.
Turn the shaft of the pump a quarter of a turn by hand once per week. In this way all the bearing rollers in turn
are made to carry static loads and external vibrations. Ensure that the rust preventing coat of the shaft drive
end is maintained.
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VI.

Possible problems and solutions
PROBLEM

REASON

SOLUTION

• Air leak at the suction pipe or
stufﬁng.
• The direction of revolution is not
correct or impeller is damaged.
• Clogged suction pipe.

• Stop the leak.
• Check the direction of revolution,
replace the impeller.
• Remove debris from suction line.

•
•
•
•
•
•

The gland assembly is too tight
The stufﬁng is overheated.
Friction inside the pump.
Bearing is damaged.
The belt at the motor is too tight.
The ﬂow rate of the pump is too
high.
• The rate of revolution of the pump is
too high.
• The motor shaft and pump shaft is
not co-centric or not parallel.

• Loose the bolt of the gland
assembly.
• Eliminate friction.
• Replace the bearing.
• Adjust the belt.
• Adjust the work condition of the
pump.
• Adjust the rate of revolution.
• Adjust the motor shaft and pump
shaft.

Overheating
of bearing.

• Excessive or deﬁcient lubricant at
bearing.
• Impurity in the lubricant.
• Damage of the bearing.

• Adjust the lubricant to an appropriate
amount.
• Replace the lubricant.
• Replace the bearing.

Short
service life
of bearing.

• The motor shaft and pump shaft is
not co-centric or not parallel.
• The shaft is bent.
• Friction inside the pump or
imbalance of impeller.
• Debris inside the bearing or incorrect
amount of lubricants.
• Wrong way of assembling the
bearing.

• Adjust the motor shaft and pump
shaft.
• Replace the shaft.
• Eliminate friction, replace impeller.
• Clean bearing.
• Replace the bearing.

Severe leak
at gland seal.

• Severe wear and tear of the stufﬁng.
• Severe wear and tear of shaft
sleeve.
• Impure sealing water.

• Replace stufﬁng.
• Replace shaft sleeve.
• Change to clean sealing water.

Vibration of the
pump and
excessive noise.

•
•
•
•

• Replace the bearing.
• Replace the impeller.
• Eliminate the leak and clean the
jammed area.

No water is
sucked up.

The power
of the shaft
is too high.
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Damage of the bearing.
Imbalance of impeller.
Gas leak or jam at inlet pipe.
Uneven ﬂow rate.
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