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Operation 
Manual 



Thank you for purchasing Texel Corrosion Resistant Pump. 

Although the pump is designed and manufactured for applications in which corrosion resistance is a priority, modifications 

in operating conditions or improper operations may result in unexpected incidents. 

It is requested that the user read this operation manual thoroughly and use the product in a proper manner. 
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Indication What it means 

 

Warning 

A procedure that may 

result in a death or a 

serious injury if the 

instruction is not 

followed. 

 

Caution 

A procedure that is 

expected to result in a 

minor to moderate injury 

or property damage if the 

instruction is not 

followed. 

 

 Possible 

Explosion 

Indicates a danger if 

used in an explosive 

atmosphere. 



 

i  Information 
A procedure that is 

strongly recommended 

to use the product more 

safely. 



1. Things to be confirmed upon 
arrival 

 

Upon arrival of the pump, please check and confirm 
followings. 
 

(1) The specifications on the label on the pump match the order 

specifications. 

(2) All accessories are in place. 

(3) All bolts and screws are securely fastened. 

(4) The pump appears normal without a trace of damage during 

the transportation. 

(5) Remove the external fan cover and check that the external 

fan could be turned easily by hand. If the fan seems heavy 

or does not turn at all, there is a possibility that the pump 

had suffered internal damage during transportation. 

 

If a fault is found, please contact the supplier or Seikow 

Chemical Engineering & Machinery immediately. 

 

 

2. For the safety 
Like other high-speed or high-pressure machinery, a magnetic 

drive pump can be very dangerous if it is not used properly. 

Special attention is required if a corrosive or hazardous chemical 

is used. 

The "warnings" in this manual must be heeded to avoid dangers 

to the property and human life. 

To use the product in a potentially explosive atmosphere subject 

to EC Directive 94/9, the product must bear the CE marking on its 

label. Check the marking before use. In addition, cautions under 

the "Ex" mark should be observed if the product is to be used in 

an explosive atmosphere. [Refer to 23. Pump Label.] 

 

2.1. Transportation 
Although the entire pump can be lifted using the eye-bolt 

provided on the pump, ensure to secure the motor part with a 

suspension rope (nylon sling) prior to the operation to ensure the 

safety. 

 

 

Warning 

 

(1) An eye-bolt or a hooking hole provided on the motor is 

rated only for the motor weight and, thus, it must be 

prohibited to suspend the entire pump using it. 

(2) If a special base (outside the contract/standard) is set 

on the pump, do not suspend the pump using the 

eye-bolt. 

 

2.2. Confirmation 
Pump installation and/or a test run after a maintenance work 

should be performed after confirming that all bolts, including the 

drain bolts and casing bolts, are securely fastened. 

 

2.3. Application 
The pump is designed and manufactured for the specific 
application and specifications designated in the contract. Should 
it be necessary to use the pump for any other application, please 
consult the supplier or Seikow Chemical Engineering & 
Machinery prior to doing so. 
This pump is classified under Explosion Proof Group II and 
Equipment Category 2G. For the temperature classification, refer 
to [22.1. Possible Temperature Classes of the Pump] and, for the 
temperature limits, refer to [22.2. Maximum Allowable 
Temperature]. 
 

3. Storage 
The pump should be maintained and inspected according to the 

following instructions during the storage period prior to the start of 

operation. 

 

3.1. Short-term storage (less than three 
months) 

(1) Do not remove the bore seal. 
(2) Store the pump indoors choosing a well ventilated location 

without humidity. Also ensure to avoid wind-blown rainwater, 
leak from the roof, pool of water, etc. 

(3) Protect the cable holes on the motor terminal box with a 
duct tape to close the gap and prevent dusts from entering 
the box. 

(4) Avoid a location where there is a possibility of the pump 
suffering damage due to a fall of other object or a contact 
with other devices being transported. If it is not possible to 
avoid such a location, provide a sufficient protection to the 
pump. 

(5) Do not place heavy objects on the pump. 
(6) In winter, there is a possibility of dew condensation and the 

dew being frozen inside the pump. Drain the pump to avoid 
this. 

(7) Should it be necessary to store a pump that had been used, 
do the followings. 
� Clean the interior of the pump with fresh water. 
� Provide protections to the pump inlet and outlet to 

prevent infiltration of foreign materials. 

� If the sum of initial operation period and the storage 

period becomes longer than one year, replace the 

gasket or the O-ring and inspect the interior of the pump 

before running it again. 

 

3.2. Long-term storage (more than three 
months) 

(1) Instructions (1) through (7) for the short-term storage stated 

above. 

(2) Measure and record the insulation resistance at the time of 

acceptance and check it regularly as the insulator of the 

motor may absorb moisture and the insulation resistance 

may drop. 

If the insulation resistance has dropped, dry the insulator 

following instructions from the manufacturer and provide 

protection against moisture. 

(Refer to attached instruction manual for the motor.) 
 

 

Warning 
 
If the pump is run with degraded insulation of the motor, a 
leak of electricity or other accident may occur. Ensure to 
check the insulation resistance regularly. 
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(3) Remove the external fan cover once a month and turn the 

external fan manually. 

(4) If the pump is run after a period of one year or longer, 

ensure to replace the gasket with a new one. 

 

 

4. Installation and piping 
 

 

Possible Explosion 

 

In order to protect the health of employees who may be 

exposed to a danger in an explosive atmosphere and 

enhance the safety, observe EC Directive 1999/92 as a 

minimum standard. Check the standards under EN 1127-1. 

 

4.1. Installation 
(1) In principle, the pump should be installed on a concrete 

foundation. If it is not possible, the pump may be installed 

on a steel structure provided that the vibration during 

operation is prevented.  

(2) Insert the foundation bolt into a bolt hole on the bed, attach 

a nut tightly to the bolt head, and suspend it inside the 

foundation bolt hole. 

(3) In case of a concrete foundation, insert a wedge in between 

the concrete and bed surfaces at four locations and keep 

the pump level. 

(4) To check the levelness, use a level gauge on the upper 

surface of the pump outlet flange and check in all directions. 

(5) After checking the levelness, fill the gaps between the 

concrete foundation and the bed or the main unit with a fine 

mortar, as well as gaps in the foundation bolt holes. Ensure 

that everything is evenly bonded. (See Fig. 4-1.) 

(6) Leave the pump as is for several days to let the mortar 

harden. Then tighten the nut on the foundation bolt. 

(7) In case the pump is installed on a steel structure, bolts and 

nuts may be used but ensure to fasten them tightly in a 

similar manner. 

 

Fig. 4-1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Possible Explosion 

 

In order to prevent the built-up static electricity, pump has to 

be grounded to a secure grounded point.. 

 

4.2. Piping 
Prior to connecting piping, confirm that the bore seal has been 

removed. 

 

4.2.1. Piping load (common for all models) 
(1) Support and secure pipes connected to the pump inlet and 

outlet at a location close to the pump to avoid undue load on 

the pump. 

(2) In case metal pipes are used or the pipe length is long, use 

flexible joints instead of connecting pipes directly. 

(3) Limit the piping load on the pump to the max. allowable load 

specified in 20. Allowable Piping Load. 

 

4.2.2. Suction piping (other than MES type) (Fig. 
4-4) 

(1) Make the suction piping as short as possible. However, note 

that a valve and a short pipe (about 0.3m) must be attached 

to facilitate disassembling of the pump. 

(2) Make the flange joint portion of the suction piping as short 

as possible. 

(3) Since the suction piping will have a significant effect on 

NPSHAV, give a thorough consideration on the pipe 

diameter, length and attachments. 

(4) Provide an upward gradient (approx. 1/50) on the piping 

from the supply surface of fluid to the pump to avoid 

entrapment of air. However, if the fluid is forced into the 

pump, the gradient on the piping should be downward 

toward the pump. 

(5) Provide a dust screen on the supply tank. 

(6) Ensure that the tip of the suction pipe is dipped sufficiently 

deep into the fluid to avoid air to be sucked in during the 

operation. 

(7) Install the valve on the suction side with its handle 

positioned horizontally as entrapped air may be formed 

while priming the pump. 

(8) Limit the number of bends as small as possible and avoid 

providing a bend close to the pump inlet. 

(9) If a reducer is used, use an eccentric type to avoid the 

entrapment of air. 

(10) If a concentric reducer is used, provide an air release on the 

larger bore side. If multiple pumps are installed for the same 

tank, provide an independent suction piping for each pump. 

 

1
0

−
3

0
 m

m
 

Metal wedge 

Foundation bolt 

Bed/bracket 

Metal wedge 



4.2.3. Discharge piping (other than MES type) 
(1) Always provide a valve for the discharge piping. 

(2) Since entrapped air in the discharge piping can also cause 

unwanted effect, provide an air release whenever 

necessary. 

(3) Even if the discharge piping is in the form of a siphon, 

ensure to place the highest position below the no-discharge 

water head. 

(4) A check valve may be provided to prevent a back flow at the 

time of stopping the pump or, when the actual water head is 

very high, to prevent a water hammer. However, since air 

can be entrapped below the check valve at the start of the 

pump, provide an air release. (Fig. 4-2) 

 

Fig. 4-2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.2.4. Suction piping (MES type) (Fig. 4-4) 
(1) A self-priming pump would not function properly if any air is 

sucked in, no matter how little it is. Pay special attention to 

the suction piping to prevent the air from being sucked in. 

(2) Ensure that no air is sucked in at joints. Especially, for a 

flanged joint, pay special attention to uneven tightening of 

bolts and twist of packings. 

(3) In case of PVC piping, apply welding, in addition to an 

adhesive, to connect joints. Use of an adhesive only may 

cause an engulfment of air, if the adhesion is incomplete, 

and may degrade the self-priming performance. 

(4) Position the pump as close to the fluid surface as possible 

and make the horizontal distance of suction piping short and 

limit the number of bends as small as possible. However, 

note that a short pipe (approx. 0.3m) should be attached to 

facilitate disassembling of the pump. 

(5) Provide an upward gradient (approx. 1/50) on the piping 

from the supply surface of fluid to the pump to avoid 

entrapment of air. However, if the fluid is forced into the 

pump, the gradient on the piping should be downward 

toward the pump. 

(6) Always provide a strainer if an infiltration of foreign matter is 

expected. In providing a strainer, pay attention to cavitation 

due to the increase in the suction piping resistance. 

(7) Place the tip of pump inlet at least 2D (D: the bore diameter 

of suction piping) away from the tank bottom and, at the 

same time, at least 2D below the fluid surface. 

(8) If the pump inlet is located near the fluid feeding point of the 

tank, bubbles caused by the inflow of fluid may cause the air 

to be mixed in. Ensure to place the inlet at a location where 

bubbles would not reach. 

(9) If multiple pumps are installed for the same tank, provide an 

independent suction piping for each pump. 

 

4.2.5. Discharge piping (MES type) (Fig. 4-3) 
(1) Install the discharge piping with as few bends as possible 

and provide an upward gradient. 

 Always provide a discharge adjustment valve on the 

discharge piping system. 

(2) A check valve may be provided to prevent a back flow at the 

time of stopping the pump or, when the actual water head is 

very high, to prevent a water hammer. However, since 

self-priming operation may not produce enough power to lift 

the check valve at the start of the pump, provide an air 

release. 

(3) Design the discharge piping so that the siphon 

phenomenon can be prevented. The occurrence of a siphon 

phenomenon will discharge all fluid inside the pump and 

prevent self-priming operation when resuming the 

operation. 

 

Fig. 4-3 

 

 

 

4.2.6 Motor wiring 
It is recommended that the motor wiring to be done by a person 

with appropriate expertise and skill. Also read the user's manual 

for the motor thoroughly and perform the work properly.  
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Possible Explosion 

 

Confirm requirements on the motor label as there is a 

danger of motor explosion due to improper wiring. Refer to 

DIN EN 60079-14. 

 

 

 



Fig. 4-4 
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5. Notes on handling 
 

5.1. Notes on the start-up 
(1) Remove the external fan cover of the motor and confirm 

that the external fan can be turned easily. 

(2) Clean the supply tank and suction pipes as trash and/or 

scales that have entered the suction pipes during the pipe 

installation can cause a fatal damage. 

(3) Confirm the rotational direction of the motor. (The direction 

is indicated on the casing cover and the motor.) 

 

 

Caution 

 

If the bearing material is SiC, confirm the rotational direction 

either after the priming or after removing the motor. Even an 

instantaneous operation can cause damage. 

 

(4) Completely open the valve on the suction piping. 

(5) Perform priming to fill the pump with the fluid completely. 

Discharge air using the discharge piping, etc. to perform 

priming. If it is difficult to discharge air, turn the external fan 

of the motor in the reverse direction manually three to four 

times. 

(6) Start the pump with the discharge valve completely closed. 

(7) If the pump is fully primed, the discharge pressure will rise 

immediately. Then open the discharge valve slowly and set 

the operational pressure or discharge rate at a desired 

level. 

 

 

Caution 

 

Possible Explosion 

 

Pay extra attention to the priming operation because a 

no-load operation or an operation with insufficient priming 

can cause a fatal fault. In addition, note that there is a 

possibility of explosion due to a rise in temperature in an 

explosive atmosphere. 

If the discharge pressure drops, stop the pump and find the 

cause of insufficient priming. 

 

 

Possible Explosion 

 

A prolonged no-discharge operation will lead to a rise in 

fluid temperature ultimately causing a danger of explosion. 

Ensure to open the discharge valve as soon as possible. 

Although the preferred time depends on the conditions of 

the fluid and facility, it is recommended to open the valve 

within one minute as a guideline. (SS-EN 13463-1) 

 

 

i  Information 

 

Sometimes, one priming operation is not sufficient to secure 

enough initial fluid volume. Either repeat inching operation 

and priming several times or release air from the suction 

piping to amass sufficient initial fluid volume. 

 

5.2. Notes on the operation 
(1) Checking the sound 

Sucking in air or objects from the suction pipe often cause 

an abnormal sound with a vibration. A fluctuation of the 

needle on the suction gauge is often caused by infiltration of 

air. 

(2) Inspection of vibration 

A precaution is necessary for cavitation or vibration due to 

faulty installation. Always adjust the discharge rate using 

the discharge valve. Do not close the valve on the suction 

piping. 

(3) Others 

Pay attention to the discharge pressure, suction, flow rate, 

electric current value, etc. An abnormal fluctuation and/or a 

drop in these values often is a result of a solid matter being 

stuck or air being sucked in on the suction side. 

 

 

Possible Explosion 

 

In a self-priming pump, the fluid will be agitated by the 

self-priming operation. Check the possibility of explosion if 

the fluid is a flammable one listed in Dangerous Goods 

Ordinance, Article 4 Dangerousness Characteristics. 

 

 

Possible Explosion 

 

Since the portion of the pump interfacing with the fluid is 

made of a plastic material, the portion may become 

electrically charged if it is used with a highly insulating fluid. 

 



5.3. Notes on stopping 
(1) Normally, the pump should be stopped after completely 

closing the discharge valve. Closing the suction valve first 

will cause cavitation and may result in a seizure. 

(2) If the pump is run with the fluid forced in, close the suction 

valve after stopping the pump. 

(3) If the pump stops as a result of a power outage during an 

operation, first turn off the power switch and, at the same 

time, close the discharge valve manually. 

 

5.4. Notes operational interruption 
If the operation is interrupted for a prolonged period, drain the 

pump. This is especially important in winter, when the fluid inside 

the pump could freeze and the resulting expansion in the volume 

could cause a crack or breakage of the piping. 

 

5.5. Notes on the motor 
(1) For the purpose of the operation in areas with a risk of 

explosion, the maximum allowable temperature of the pump 

fluid also depends on the motor like the pump's temperature 

classification. In case of a flange motor, prohibit running the 

motor exceeding the maximum allowable temperature 

specified by the supplier for the shaft and the flange. 

(2) The outer magnet is set on the motor shaft. In case of 

disassembling/assembling, ensure to tighten the fastening 

bolts for the motor shaft and outer magnet at our specified 

standard torque. [Refer to 22.4 Tightening Torque for the 

Outer Magnet Fastening Screws.] 

 

 

Possible Explosion 

 

If the motor is not set properly on the bracket or the outer 

magnet is not secured properly with the fastening bolts, 

there is a possibility that sparks will be generated during the 

operation due to contacts between the outer magnet and 

the bracket. (SS-EN 13463-5) 

[Refer to 22.3. Gap between the Bracket and Outer 

Magnet.] 

 

5.6. Notes on the ambient temperature 
The allowable ambient temperature range is from −10°C to 40°C. 

(However, use the product under the normal room temperature 

whenever possible.) 

The symbol "X" is indicated on the pump label as the allowable 

ambient temperature in compliance with EC Directive 94/9/EG. 

(Refer to Chapter 22.) 

 

5.7. Notes on the fluid 
(1) Pay attention not to let bubbles being formed in the fluid. 

(2) Ensure to keep the slurry density below 5% and the particle 

diameter below 200 μm. 

* The above conditions may differ depending on the type of 

fluid and operational conditions. Use them as a reference. 

5.8. Others 
(1) Run the auxiliary pump attached to the piping once in a 

while to confirm its readiness for operation. 

(2) A no-load operation of the pump will cause a seizure of the 

bearing and may result in a fatal accident and, thus, should 

be avoided at all times. 

(3) Use the pump at a designated discharge rate and water 

head. Do not attempt to run it at an extremely high or low 

discharge rate. 

 

5.9. Ordering spare parts 
For ordering spare parts, confirm the construction and the parts 

name and inform them together with the type, parts name and 

serial number to the supplier or Seikow Chemical Engineering & 

Machinery. Note that the label is on the side of bracket. 

 



6. MER type 
 

6.1. Construction and parts name 

 
 

 

No. Parts name Material Q’ty Remarks  No. Parts name Material Q’ty Remarks 

001 Casing PVDF / ETFE 1   059 Magnet lining PVDF 1  

002 Casing cover FC200 1   060 Rear casing C-PVDF 1 C-ETFE 

013 Impeller PVDF / ETFE 1   096 Bracket ring SS400 1  

018 Main shaft Al2O3 / SiC 1   102-01 O-ring (casing) FPM / EPDM 1 G-190 

028 Bracket FC200 1   102-12 O-ring (drain plug) FPM / EPDM 1 P-9 

038 Drain plug PVDF / ETFE 1   104-03 Casing bolt SUS304 6  

051 Front bearing C/G-PTFE 1 Carbon/SiC  104-23 Motor bolt SUS304 4  

052 Rear bearing C/G-PTFE 1 Carbon/SiC  104-31 Suction pipe cover bolt SUS304 6  

053 Suction pipe cover FC200 1   104-42 Discharge pipe cover bolt SUS304 3  

054 Front thrust Al2O3 / SiC 1   104-46 Outer magnet fastening screw SNCM 2  

055 Discharge pipe cover FC200 1   104-54 Rear casing bolt SUS304 2  

056 Rear thrust Al2O3 / SiC 1   901 Motor  1  

057 Outer magnet Rare earth 1   912 Adaptor ring SS400 1  

058 Inner magnet Rare earth 1   (902) (Motor liner) SS400 1 *1 

*1: When installing a 2.2kW-eG3/3.7kW general purpose motor, mount the 902 motor liner instead of an adaptor ring. 

 



6.2. Maintenance and inspection 
 

6.2.1. Routine inspection 
Perform the following inspection and record the results. 

(1) The fluid level of the supply tank 

(2) The suction and discharge pressure 

(3) The current of the motor and the bearing temperature 

(4) Abnormal noise and abnormal vibration 

(5) Leaks on flanges and O-ring 

 

6.2.2. Regular inspection 
Be careful in handling metals not to squeeze hands or finegers 

since the outer and inner magnets are very strong (magnetic 

force).  

Also, be extra careful in handling the main shaft, bearings, and 

thrust rings as they have the potential of break and may cause 

serious injuries. 

 

 

 

 

6.2.3. Abrasive limit of the bearing 
 

 A [mm] φB [mm] C [mm] 

At the time of 

delivery 
6.0 20.5 5.0 

At the time of 

replacement 
5.0 21.5 4.0 

 

Fig. 6-1 

 

A

φ

B

C

 
 Front bearing Rear bearing 

 

 

 

Components Inspection item Action/replacement timing 

Casing 

Accretion on the interface with the fluid Washing 

Corrosion and swelling on the O-ring Replace if faulty 

Presence of cracks Check the cause if present 

Presence of wears, rubbing, or cracks on the front thrust Check the cause if present 

Impellers 
Accretion on the blades, presence of foreign matters Washing 

Contact of entrance Check the cause if present 

Inner magnet 

Rubbing against the rear casing Check the cause if present 

Presence of cracks on the edge and cylinder inner surfaces Check the cause if present 

Accretion on the interface with the fluid Washing 

Wear on the front bearing Check the cause if abnormal 

Clogged cooling path on the front bearing Washing 

Wear on the rear bearing Check the cause if abnormal 

Rear casing 

Rubbing against the inner magnet Check the cause if present 

Accretion on the interface with the fluid Washing 

Presence of wears, rubbing, or cracks on the rear thrust Check the cause if present 

Main shaft 
Presence of cracks Check the cause if present 

Wear on the bearing Check the cause if abnormal 

Outer magnet 

Rubbing against the rear casing Check the cause if present 

Connection condition of the outer yoke and the motor shaft, loose 

screws 

Redo tightening at the 

proper position 

Motor bearing Presence of abnormal noise 
Once in two years 

(guideline) 



6.3. Disassembling & assembling 
 

6.3.1. Notes on disassembling 
(1) Wear appropriate protective gear (rubber gloves, protective 

goggles) before disassembling the pump. 

 

 

Warning 

 

There is a danger of injury resulting from the human body 

getting in contact with the chemical during or after the 

disassembling operation. 

 

(2) Be careful in handling the main shaft and bearings as they 

are vulnerable to physical damage. 

(3) Since the inner and outer magnets are strongly magnetized, 

pay attention to attraction of metallic dusts and metallic 

items. 

 

 

Warning 

 

If a finger gets caught in between the inner or outer magnet 

and a metal when they attract each other, a serious injury 

can be expected. 

 

6.3.2. Preparation for disassembling 
(1) Ensure the safety of operation, for example securing the 

footing. 

(2) Turn OFF the main power to prevent an accidental operation 

of the motor and indicate a maintenance work is in progress 

with a sign so that nobody would turn on the power. 

 

 

Warning 

 

Possible Explosion 

 

The worker may suffer a serious injury if the power is turned 

on inadvertently during a disassembly operation. In 

addition, it may cause an explosion in an explosive 

atmosphere. 

 

(3) Close the valves on the suction/discharge piping completely 

and indicate that a maintenance work is in progress with a 

sign so that nobody would release the valves. 

(4) Before loosening flange bolts, wear a pair of rubber gloves, 

protective goggles, etc. and drain the pump and piping from 

the drain provided on the pump. 

 

 

Warning 

 

If the chemical splashes outside the pump and attaches to 

the human body, it may results in a burn or a serious injury. 

 

(5) As for the procedures for draining, refer to the common 

example explained below and give a thorough 

consideration to the fluid and working environment involved. 

1) Release the pump drain. 

2) Loosen the bolts on the discharge side drain connection 

slowly and evenly. If the fluid leaks from the drain during 

this operation, wait for the fluid to stop and retreat to a 

safe position until the fluid comes to a complete stop. 

 

 

Warning 

 

(1) If the bolts on the pump flange on the discharge side 

were loosened quickly, the fluid may scatter from the 

drain and cause a serious injury to the worker. 

(2) It is dangerous to stand in front of the drain during the 

draining operation. Always check the standing position 

while proceeding with the operation. 

 

(6) Repeat the step 2) described above and confirm that the 

drain operation is complete by lifting the piping with a 

screwdriver or a similar tool when the bolts are removed. 

 

6.3.3. Disassembling 
(1) Remove the casing bolts (104-03), pull the casing cover 

(002) and casing (001) towards the front and detach them 

from the bracket (028). In doing this, the rear casing (060) 

will be drawn out at the same time. 

 

 
Photo 6-1 

 

 
Photo 6-2 



(2) Put down the pump with the suction flange facing down. 

 

 
Photo 6-3 

 

(3) Remove the rear casing bolts (104-54) and remove the rear 

casing (060). 

 

 
Photo 6-4 

 

(4) Draw out the inner magnet (058+059) and the impeller 

(013). 

 

 
Photo 6-5 

 

 
Photo 6-6 

 

 

6.3.4. Assembling 
For assembling the pump, follow the disassembling procedure in 

reverse order. 

(1) With the suction flange facing down, set the casing O-ring 

(102-01) on the casing (001). 

(2) Insert the inner magnet (058+059) and the impeller (013) 

from above. 

(3) Fit in the rear casing (060) from above, set the rear casing 

bolts (104-54) and tighten them. 

(Hold the tightening torque to the level of manual 

tightening.) 

(4) Hold the casing over (002), set it on the bracket (028), and 

tighten the casing bolts (104-03) with a tightening torque of 

21.5 N/m (2.2 kgf/m). In doing so, tighten the bolts in 

diagonal order to avoid uneven clamping. 

 

 

Warning 

 

Since the inner and outer magnets attract each other, be 

careful to avoid fingers being caught. 

 

(5) Upon completion of assembling, remove the external fan 

cover of the motor and confirm that the external fan can be 

turned easily by hand. 

 

6.3.5. Replacement of the motor and outer magnet 
(1) Suspend the motor with a nylon sling, remove the motor 

bolts (104-23), draw out the motor and outer magnet from 

the bracket, and put down the motor with the external fan 

facing down. 

(2) Loosen the outer magnet fastening screws (104-46) and 

draw out the outer magnet (057) from the main shaft of the 

motor. 

(3) To install, insert the outer magnet (057) into the main shaft 

of the motor and tighten the outer magnet fastening screws 

(104-46) observing the torque specified in 22.4 Tightening 

Torque for the Outer Magnet Fastening Screws. In doing so, 

align the bottom of outer magnet and the top of the motor 

shaft. (Fig. 6-2) 

 

Fig. 6-2 
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6.3.6. Replacement of the main shaft and front 
thrust 

(1) To remove, put a Phillips driver through the hole on the 

casing support and tap on the driver head lightly with a 

hammer with the tip in contact with the main shaft. 

 

 
Photo 6-7 

 

(2) To install, align the cuts on the main shaft (018), the front 

thrust (054) and the shaft support portion of the casing 

(001) and then tap on the rear end of the main shaft with a 

plastic hammer until they are firmly in place. 

 

 
Photo 6-8 

 

Fig. 6-3 

 

 

 

 

 

 

 

 

 

 

 

 

 

6.3.7. Replacement of the front bearing 
(1) To remove, hold a round rod (24mm diameter) against the 

bearing from the back of inner magnet (058+059) (from the 

rear bearing (052) side) and tap on it with a plastic hammer. 

 

 
Photo 6-9 

 

(2) To install, align the cuts from the impeller side and press fit 

the front bearing by tapping it lightly with a plastic hammer 

by covering the rubbing surface with the front thrust (054) 

with a cloth to avoid damaging the surface. 

 

 
Photo 6-10 

 

6.3.8. Replacement of the rear bearing and the rear 
thrust 

(1) To remove, lift the rear thrust with a sharp edge, such as an 

edge of a cutting knife, after melting the melting teeth with a 

hot-air welder. 

 

 
Photo 6-11 

 

(2) To install, align the cuts, melt the melting teeth at two 

locations with a hot-air welder, and then crush them with a 

round rod (4mm diameter). 

 

0.5 mm or less 

Inserted portion of 
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Front thrust 

Main shaft 



6.3.9. Replacement of the casing and casing cover 
(1) Remove the discharge pipe cover bolts (104-42) and 

remove the discharge pipe cover (055). 

 

 
Photo 6-12 

 

(2) Remove the suction pipe cover bolts (104-42) and remove 

the suction pipe cover (053). Although the top cover can be 

drawn out directly, remove the bottom cover by turning it so 

that it won't hit the drain. If it is difficult to pull it apart due to 

rust and/or stains, tap on it lightly with a plastic hammer. 

 

 
Photo 6-13 

 

(3) Remove the casing (001) from the casing cover (002) by 

pushing the surface of the suction flange with a hand or by 

tapping it lightly with a plastic hammer. 

 

 
Photo 6-14 

 

(4) To install, set the casing on the casing cover and hammer it 

in lightly with a plastic hammer. 

(5) Next, attach the bottom part of the suction pipe cover. In 

doing this, insert the cover from the side avoiding the cover 

hitting the drain. If the insertion is difficult, tap on it lightly 

with a plastic hammer. 

(6) Set the suction pipe cover bolts and tighten them. 

(7) Set the discharge pipe cover bolts and tighten them. 

 



7. MEH-040 type 
 

7.1. Construction and parts name 
 

 
 

 

No. Parts name Material Q’ty Remarks  No. Parts name Material Q’ty Remarks 

001 Casing PVDF / ETFE 1   060 Rear casing C-PVDF 1 C-ETFE 

002 Casing cover FC200 1   096 Bracket ring SS400 1  

013 Impeller PVDF / ETFE 1   102-01 O-ring (casing) FPM / EPDM 1 G-190 

018 Main shaft Al2O3 / SiC 1   102-12 O-ring (drain plug) FPM / EPDM 1 P-9 

028 Bracket FC200 1   104-03 Casing bolt SUS304 6  

038 Drain plug PVDF / ETFE 1   104-23 Motor bolt SUS304 4  

051 Bearing C/G-PTFE 1 Carbon/SiC  104-31 Suction pipe cover bolt SUS304 6  

053 Suction pipe cover FC200 1   104-42 Discharge pipe cover bolt SUS304 3  

054 Front thrust Al2O3 / SiC 1   104-46 Outer magnet fastening screw SNCM 2  

055 Discharge pipe cover FC200 1   104-54 Rear casing bolt SUS304 2  

056 Rear thrust Al2O3 / SiC 1   105 Mouth ring C/G-PTFE 1 Carbon/SiC 

057 Outer magnet Rare earth 1   901 Motor  1  

058 Inner magnet Rare earth 1   912 Adaptor ring SS400 1  

059 Magnet lining PVDF 1   (902) (Motor liner) SS400 1 *1 

*1: When installing a 2.2kW-eG3/3.7kW general purpose motor, mount the 902 motor liner instead of an adaptor ring. 

 



7.2. Maintenance and inspection 
In order to operate the pump in an orderly manner, it is 

recommended to implement a regular inspection program and 

keep the record. Shown below are common points of 

maintenance. 

 

7.2.1. Routine inspection 
Perform the following inspection and record the results. 

(1) The fluid level of the supply tank 

(2) The suction and discharge pressure 

(3) The current of the motor and the bearing temperature 

(4) Abnormal noise and abnormal vibration 

(5) Leaks on flanges and O-ring 

 

7.2.2. Regular inspection 
Be careful in handling metals not to squeeze hands or fingers 

since the outer and inner magnets are very strong (magnetic 

force).  

Also, be extra careful in handling the main shaft, bearings, and 

thrust rings as they have the potential of break and may cause 

serious injuries. 

 

7.2.3. Abrasive limit of the bearing 
 

 A [mm] B [mm] φC [mm] 

At the time of 

delivery 
8.0 5.0 20.5 

At the time of 

replacement 
7.0 4.0 21.5 

 

Fig. 7-1 

 
 Mouth ring Bearing 

 

 

 

Components Inspection item Action/replacement timing 

Casing 

Accretion on the interface with the fluid Washing 

Corrosion and swelling on the O-ring Replace if faulty 

Presence of cracks Check the cause if present 

Presence of wears, rubbing, or cracks on the front thrust Check the cause if present 

Impellers 

Accretion on the blades, presence of foreign matters Washing 

Contact of entrance Check the cause if present 

Wear on the mouth ring Check the cause if present 

Inner magnet 

Rubbing against the rear casing Check the cause if present 

Presence of cracks on the edge and cylinder inner surfaces Check the cause if present 

Accretion on the interface with the fluid Washing 

Wear on the bearing Check the cause if abnormal 

Clogged cooling path on the bearing Washing 

Rear casing 

Rubbing against the inner magnet Check the cause if present 

Accretion on the interface with the fluid Washing 

Presence of wears, rubbing, or cracks on the rear thrust Check the cause if present 

Main shaft 
Presence of cracks Check the cause if present 

Wear on the bearing Check the cause if abnormal 

Outer magnet 

Rubbing against the rear casing Check the cause if present 

Connection condition of the outer yoke and the motor shaft, loose 

screws 

Redo tightening at the 

proper position 

Motor bearing Presence of abnormal noise 
Once in two years 

(guideline) 

 



7.3. Disassembling & assembling 
 

7.3.1. Notes on disassembling 
(1) Wear appropriate protective gear (rubber gloves, protective 

goggles) before disassembling the pump. 

 

 

Warning 

 

There is a danger of injury resulting from the human body 

getting in contact with the chemical during or after the 

disassembling operation. 

 

(2) Be careful in handling the main shaft and bearings as they 

are vulnerable to physical damage. 

(3) Since the inner and outer magnets are strongly magnetized, 

pay attention to attraction of metallic dusts and metallic 

items. 

 

 

Warning 

 

If a finger gets caught in between the inner or outer magnet 

and a metal when they attract each other, a serious injury 

can be expected. 

 

7.3.2. Preparation for disassembling 
(1) Ensure the safety of operation, for example securing the 

footing. 

(2) Turn OFF the main power to prevent an accidental operation 

of the motor and indicate a maintenance work is in progress 

with a sign so that nobody would turn on the power. 

 

 

Warning 

 

Possible Explosion 

 

The worker may suffer a serious injury if the power is turned 

on inadvertently during a disassembly operation. In 

addition, it may cause an explosion in an explosive 

atmosphere. 

 

 

Warning 

 

The pump is a rotational machine and the worker may suffer 

a serious injury if the power is turned on with the rotor 

exposed during the disassembling operation. 

 

(3) Close the valves on the suction/discharge piping completely 

and indicate that a maintenance work is in progress with a 

sign so that nobody would release the valves. 

(4) Before loosening flange bolts, wear a pair of rubber gloves, 

protective goggles, etc. and drain the pump and piping from 

the drain provided on the pump. 

 

 

Warning 

 

If the chemical splashes outside the pump and attaches to 

the human body, it may results in a burn or a serious injury. 

As for the procedures for draining, refer to the common example 

explained below and give a thorough consideration to the fluid 

and working environment involved. 

1) Release the pump drain. 

2) Loosen the bolts on the discharge side drain connection 

slowly and evenly. If the fluid leaks from the drain during this 

operation, wait for the fluid to stop and retreat to a safe 

position until the fluid comes to a complete stop. 
 

 

Warning 
 

(1) If the four bolts on the pump flange on the discharge 

side were loosened quickly, the fluid may scatter from 

the drain and cause a serious injury to the worker. 

(2) It is dangerous to stand in front of the drain during the 

draining operation. Always check the standing position 

while proceeding with the operation. 

 
(5) Repeat the step 2) described above and confirm that the 

drain operation is complete by lifting the piping with a 

screwdriver or a similar tool when the bolts are removed. 
 



7.3.3. Disassembling 
(1) Remove the casing bolts (104-03), pull the casing cover 

(002) and casing (001) towards the front and detach them 

from the bracket (028). In doing this, the rear casing (060) 

will be drawn out at the same time. 

 

 
Photo 7-1 

 

 
Photo 7-2 

 

(2) Put down the pump with the suction flange facing down. 

 

 
Photo 7-3 

 

(3) Remove the rear casing bolts (104-54) and remove the rear 

casing (060). 

 

 
Photo 7-4 

(4) Draw out the inner magnet (058+059) and the impeller 

(013). 

 

 
Photo 7-5 

 

 
Photo 7-6 

 

7.3.4. Assembling 
For assembling the pump, follow the disassembling procedure in 

reverse order. 

(1) With the suction flange facing down, set the casing O-ring 

(102-01) on the casing (001). 

(2) Insert the inner magnet (058+059) and the impeller (013) 

from above. 

(3) Fit in the rear casing (060) from above, set the rear casing 

bolts (104-54) and tighten them. 

(Hold the tightening torque to the level of manual 

tightening.) 

(4) Hold the casing over (002), set it on the bracket (028), and 

tighten the casing bolts (104-03) with a tightening torque of 

21.6 N/m (2.2 kgf/m). In doing so, tighten the bolts in 

diagonal order to avoid uneven clamping. 

 

 

Warning 

 

Since the inner and outer magnets attract each other, be 

careful to avoid fingers being caught. 

 

(5) Upon completion of assembling, remove the external fan 

cover of the motor and confirm that the external fan can be 

turned easily by hand. 

 



7.3.5. Replacement of the motor and outer magnet 
(1) Suspend the motor with a nylon sling, remove the motor 

bolts (104-23), draw out the motor and outer magnet from 

the bracket, and put down the motor with the external fan 

facing down. 

(2) Loosen the outer magnet fastening screws (104-46) and 

draw out the outer magnet (057) from the main shaft of the 

motor. 

(3) To install, insert the outer magnet (057) into the main shaft 

of the motor and tighten the outer magnet fastening screws 

(104-46) observing the torque specified in 22.4 Tightening 

Torque for the Outer Magnet Fastening Screws. In doing so, 

align the bottom of outer magnet and the top of the motor 

shaft. (Fig. 7-2) 

 

Fig. 7-2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7.3.6. Removing and replacing the main shaft 
(1) To remove, put a Phillips driver through the hole on the 

casing support and tap on the driver head lightly with a 

hammer with the tip in contact with the main shaft. 

 

 
Photo 7-7 

 

(2) To install, align the cuts on the shaft support and tap on the 

rear end of the main shaft with a plastic hammer until it is 

firmly in place. 

 

 
Photo 7-8 

 

Fig. 7-3 
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Outer magnet 
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7.3.7. Replacement of bearing 
(1) To remove, melt the melting teeth with a hot-air welder and 

raise them with an edge of a knife or a similar device. 

(2) To remove, set a round rod (of 24mm diameter) against the 

bearing from the impeller side and tap on the rod with a 

plastic hammer. 

 

 
Photo 7-9 

 

(3) To install, align the cuts on the inner magnet side, protect 

the rubbing surface with the rear thrust (056) with a cloth, 

and tap on it lightly with a plastic hammer to press fit. 

 

 
Photo 7-10 

 

7.3.8. Replacement of the mouth ring and 
front/rear thrust rings 

(1) To remove, melt the melting teeth with a hot-air welder and 

raise them with an edge of a knife or a similar device. 

 

 
Photo 7-11 

 

(2) To install, align the cuts, melt the melting teeth with a hot-air 

welder, and then crush them with a round rod (4 mm 

diameter). 

7.3.9. Replacement of the casing and casing cover 
(1) Remove the discharge pipe cover bolts (104-42) and 

remove the discharge pipe cover (055). 

 

 
Photo 7-12 

 

(2) Remove the suction pipe cover bolts (104-31) and remove 

the suction pipe cover (053).  

If it is difficult to pull it apart due to rust and/or stains, tap on 

it lightly with a plastic hammer. 

 

 
Photo 7-13 

 

(3) Remove the casing (001) from the casing cover (002) by 

pushing the surface of the suction flange with a hand or by 

tapping it lightly with a plastic hammer. 

 

 
Photo 7-14 

 

(4) To install, set the casing on the casing cover and hammer it 

in lightly with a plastic hammer. 

(5) Next, attach the bottom part of the suction pipe cover. In 

doing this, insert the cover from the side avoiding the cover 

hitting the drain. If the insertion is difficult, tap on it lightly 

with a plastic hammer. 

(6) Set the suction pipe cover bolts and tighten them. 

(7) Set the discharge pipe cover bolts and tighten them. 



8. MTA-040/080/100 type 
 

8.1. Construction and parts name 

 
 

 

No. Parts name Material Q’ty Remarks  No. Parts name Material Q’ty Remarks 

001 Casing PFA 1 FCD450  101-01 Casing gasket PTFE 1 Envelope gasket 

013 Impeller PFA 1   101-05 Drain gasket PTFE 1 Envelope gasket 

015 Shaft support PFA 1   104-03 Casing bolt SUS304 6  

018 Main shaft SiC 1   104-17 Bracket bolt SUS304 2  

028 Bracket FC200 1   104-23 Motor bolt SUS304 4  

051 Bearing C/G-PTFE 1 Carbon/SiC  (104-33) (Motor liner bolt) SUS304 4 If the liner is 

included 

054 Front thrust ring SiC 1   104-46 Outer magnet fastening 

screw 

SNCM 2  

056 Rear thrust ring SiC 1   104-52 Drain bolt SUS304 2  

057 Outer magnet Rare earth 1   104-54 Rear casing bolt SUS304 4  

058 Inner magnet Rare earth 1   104-58 Disassembling/assembling 

bolt 

SUS304 2  

059 Magnet lining PFA 1   301 Base FC200 1  

060 Rear casing PFA+Eng.Plastic 1 Interface 

side: PFA 

 901 Motor  1  

102 Drain flange FC200 1   (902) (Motor liner) SS400 1 1.5–3.7 kW 

105 Mouth ring C/G-PTFE 1 Carbon/SiC       



8.2. Maintenance and inspection 
In order to operate the pump in an orderly manner, it is 

recommended to implement a regular inspection program and 

keep the record. Shown below are common points of 

maintenance. 

 

8.2.1. Routine inspection 
Perform the following inspection and record the results. 

(1) The fluid level of the supply tank 

(2) The suction and discharge pressure 

(3) The current of the motor and the bearing temperature 

(4) Abnormal noise and abnormal vibration 

(5) Leaks on flanges and gasket 

 

8.2.2. Regular inspection 
Be careful in handling metals not to squeeze hands or fingers 

since the outer and inner magnets are very strong (magnetic 

force). 

Also, be extra careful in handling the main shaft, bearings, and 

thrust rings as they have the potential of break and may cause 

serious injuries. 

 

8.2.3. Abrasive limit of the bearing 
 

 A [mm] B [mm] φC [mm] 

At the time of 

delivery 
8.0 6.0 26.0 

At the time of 

replacement 
7.0 5.0 27.0 

 

Fig. 8-1 

 
 Mouth ring Bearing 

 

 

 

Components Inspection item Action/replacement timing 

Casing 

Accretion on the interface with the fluid Washing 

Corrosion and swelling on the gasket Replace if faulty 

Presence of cracks Check the cause if present 

Presence of wears, rubbing, or cracks on the front thrust Check the cause if present 

Impellers 

Accretion on the blades, presence of foreign matters Washing 

Contact of entrance Check the cause if present 

Wear on the mouth ring Check the cause if present 

Inner magnet 

Rubbing against the rear casing Check the cause if present 

Presence of cracks on the edge and cylinder inner surfaces Check the cause if present 

Accretion on the interface with the fluid Washing 

Wear on the bearing Check the cause if abnormal 

Clogged cooling path on the bearing Washing 

Rear casing 

Rubbing against the inner magnet Check the cause if present 

Accretion on the interface with the fluid Washing 

Presence of wears, rubbing, or cracks on the rear thrust Check the cause if present 

Main shaft 
Presence of cracks Check the cause if present 

Wear on the bearing Check the cause if abnormal 

Outer magnet 

Rubbing against the rear casing Check the cause if present 

Connection condition of the outer yoke and the motor shaft, loose 

screws 

Redo tightening at the 

proper position 

Motor bearing Presence of abnormal noise 
Once in two years 

(guideline) 

 



8.3. Disassembling & assembling 
 

8.3.1. Notes on disassembling 
(1) Wear appropriate protective gear (rubber gloves, protective 

goggles) before disassembling the pump. 

 

 

Warning 

 

There is a danger of injury resulting from the human body 

getting in contact with the chemical during or after the 

disassembling operation. 

 

(2) Be careful in handling the main shaft and bearings as they 

are vulnerable to physical damage. 

(3) Since the inner and outer magnets are strongly magnetized, 

pay attention to attraction of metallic dusts and metallic 

items. 

 

 

Warning 

 

If a finger gets caught in between the inner or outer magnet 

and a metal when they attract each other, a serious injury 

can be expected. 

 

8.3.2. Preparation for disassembling 
(1) Ensure the safety of operation, for example securing the 

footing. 

(2) Turn OFF the main power to prevent an accidental operation 

of the motor and indicate a maintenance work is in progress 

with a sign so that nobody would turn on the power. 

 

 

Warning 

 

Possible Explosion 

 

The worker may suffer a serious injury if the power is turned 

on inadvertently during a disassembly operation. In 

addition, it may cause an explosion in an explosive 

atmosphere. 

 

 

Warning 

 

The pump is a rotational machine and the worker may suffer 

a serious injury if the power is turned on with the rotor 

exposed during the disassembling operation. 

 

(3) Close the valves on the suction/discharge piping completely 

and indicate that a maintenance work is in progress with a 

sign so that nobody would release the valves. 

(4) Before loosening flange bolts, wear a pair of rubber gloves, 

protective goggles, etc. and drain the pump and piping from 

the drain provided on the pump. 

 

 

Warning 

 

If the chemical splashes outside the pump and attaches to 

the human body, it may results in a burn or a serious injury. 

As for the procedures for draining, refer to the common example 

explained below and give a thorough consideration to the fluid 

and working environment involved. 

1) Release the pump drain. 

2) Loosen the bolts on the discharge side drain connection 

slowly and evenly. If the fluid leaks from the drain during this 

operation, wait for the fluid to stop and retreat to a safe 

position until the fluid comes to a complete stop. 
 

 

Warning 
 

(1) If the bolts on the pump flange on the discharge side 

were loosened quickly, the fluid may scatter from the 

drain and cause a serious injury to the worker. 

(2) It is dangerous to stand in front of the drain during the 

draining operation. Always check the standing position 

while proceeding with the operation. 

 
(5) Repeat the step 2) described above and confirm that the 

drain operation is complete by lifting the piping with a 

screwdriver or a similar tool when the bolts are removed. 
 



8.3.3. Disassembling 
(1) Remove the bolts on the bracket side (104-17). 

 

 
Photo 8-1 

 

(2) Remove the casing bolts (104-03). 

 

 
Photo 8-2 

 

(3) While the motor remaining in place, move the bracket (028) 

backward until the rear casing (060) becomes visible. In 

doing so, the bracket can be inched safely by inserting 

casing bolts or assembling/disassembling bolts into the left 

and right screw holes on the front surface of the bracket and 

tightening them evenly. Use this method if it is not possible 

to apply sufficient safety measures. 

 

 
Photo 8-3 

(4) Remove the rear casing bolts (104-54). 

 

 
Photo 8-4 

 

(5) Remove the rear casing (060) by pulling it backward. 

 

 
Photo 8-5 

 

(6) Also remove the inner magnet (058+059) and the impeller 

(013) by pulling them backward. 

 

 
Photo 8-6 

 

 

 



8.3.4. Assembling 
For assembling the pump, follow the disassembling procedure in 

reverse order. 

(1) Insert the motor (with outer magnet) into the bracket and 

secure it with motor bolts. 

(2) Insert the inner magnet (with impeller) into the main shaft of 

the pump (018), set the casing gasket (101-01) on the rear 

casing, fit the rear casing into the casing, and secure it by 

tightening the rear casing bolts. (Hold the tightening torque 

to the level of manual tightening.) 

(3) Move the bracket forward and tighten the casing bolts with a 

torque of 41 N·m (4.2 kgf·m) onto the casing. If bolts such 

as assembling/disassembling bolts had been used in 

disassembling, ensure to remove them here. 

 

 

Warning 

 

If a finger gets caught in between the inner/outer magnet 

and a metal when they attract each other, a serious injury 

may be expected. 

 

(4) Secure the bracket by tightening the bracket bolts. 

(5) Upon completion of assembling, remove the external fan 

cover of the motor and confirm that the external fan can be 

turned easily by hand. 

 

8.3.5. Replacement of the motor and outer magnet 
(1) Place the motor upright on the floor with its external fan, 

which has been removed from the bracket, facing down. 

(2) Loosen the outer magnet fastening screws (104-46) and 

draw out the outer magnet (057) from the main shaft of the 

motor. 

(3) To install, insert the outer magnet (057) into the main shaft 

of the motor and tighten the outer magnet fastening screws 

(104-46) observing the torque specified in 22.4 Tightening 

Torque for the Outer Magnet Fastening Screws. In doing so, 

align the bottom of outer magnet and the top of the motor 

shaft. (Fig. 8-2) 

 

Fig. 8-2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8.3.6. Removing and replacing the main shaft 
Insert a Phillips screwdriver through the hole on the shaft support 

section and, with the tip of the screwdriver touching the main 

shaft, tap on its head with a plastic hammer until the main shaft 

becomes free. To put back the main shaft in place, align the cuts 

on the shaft support section and the main shaft and then tap on 

the main shaft with a plastic hammer to insert it until it is firmly in 

place. 

 

 
Photo 8-7 

 

 
Photo 8-8 

 

Motor shaft 

Outer magnet 

Same 

surface 



8.3.7. Replacement of bearing 
To remove the bearing, insert a round rod (of diameter around 38 

mm) from the impeller side and hammer the bearing out little by 

little with a plastic hammer. To reinstall, align the cuts on the 

bearing and the inner magnet and tap on the bearing with a 

plastic hammer to insert it slowly. In doing so, cover the points of 

hammering with a cloth to avoid damaging the bearing. 

 

 
Photo 8-9 

 

8.3.8. Replacement of the mouth ring and the 
front/rear thrust rings 

Since these parts are secured by melting teeth, melt those teeth 

with a hot-air welder and raise them before removing the parts. 

To set new parts, align the cuts on respective parts, melt the 

melting teeth with a hot-air welder, and crush them with a round 

rod to secure the parts firmly. 

 

 
Photo 8-10 

 

8.3.9. Replacement of the shaft support 
The MTA model is designed to allow replacement of the shaft 

support, which holds the main shaft. Since the shaft support is 

welded onto the casing, the weld must be cut off with a lathe or 

similar device to remove the shaft support. To replace a new shaft 

support, check the orientation of the reinforcement rib, insert the 

shaft support, and then weld the entire circumference. (It is 

recommended to employ the service of Seikow Chemical 

Engineering & Machinery to perform this task.) 

 

 



9. MTA-101/125/150 type 
 

9.1. Construction and parts name 

 
 

 

No. Parts name Material Q’ty Remarks  No. Parts name Material Q’ty Remarks 

001 Casing PFA 1 FCD450  101-01 Casing gasket PTFE 1 Envelope gasket 

013 Impeller PFA 1   101-05 Drain gasket PTFE 1 Envelope gasket 

018 Main shaft SiC 1   104-01 Casing bolt SUS304 8  

015 Shaft support PFA 1   104-02 Casing fastening bolt SUS304 4  

028 Bracket FC200 1   104-23 Motor bolt SUS304 4  

051 Bearing C/G-PTFE 1 Carbon/SiC  104-39 Bracket fastening bolt SUS304 2  

054 Front thrust ring C-PTFE/Sic 1   104-46 Outer magnet fastening 

screw 

SNCM 2  

056 Rear thrust ring C-PTFE/Sic 1   104-52 Drain bolt SUS304 2  

057 Outer magnet Rare earth 1   104-54 Rear casing bolt SUS304 6  

058 Inner magnet Rare earth 1   104-58 Disassembling/assembling 

bolt 

SUS304 2  

059 Magnet lining PFA 1   126 Impeller set ring PTFE 1  

060 Rear casing PFA+Eng.Plastic 1 Interface side: 

PFA 

 301 Base FC200 1  

102 Drain flange FC200 1   901 Motor  1  

105 Mouth ring C/G-PTFE 1 Carbon/SiC       



9.2. Maintenance and inspection 
In order to operate the pump in an orderly manner, it is 

recommended to implement a regular inspection program and 

keep the record. Shown below are common points of 

maintenance. 

 

9.2.1. Routine inspection 
Perform the following inspection and record the results. 

(1) The fluid level of the supply tank 

(2) The suction and discharge pressure 

(3) The current of the motor and the bearing temperature 

(4) Abnormal noise and abnormal vibration 

(5) Leaks on flanges and gasket 

 

9.2.2. Regular inspection 
Be careful in handling metals not to squeeze hands or fingers 

since the outer and inner magnets are very strong (magnetic 

force).  

Also, be extra careful in handling the main shaft, bearings, and 

thrust rings as they have the potential of break and may cause 

serious injuries. 

 

9.2.3. Abrasive limit of the bearing 
 

 A [mm] B [mm] φC [mm] 

At the time of 

delivery 
10.0 8.0 36.0 

At the time of 

replacement 
9.0 7.0 37.0 

 

Fig. 9-1 

 
 Mouth ring Bearing 

 

 

 

Components Inspection item Action/replacement timing 

Casing 

Accretion on the interface with the fluid Washing 

Corrosion and swelling on the gasket Replace if faulty 

Presence of cracks Check the cause if present 

Presence of wears, rubbing, or cracks on the front thrust Check the cause if present 

Impellers 

Accretion on the blades, presence of foreign matters Washing 

Contact of entrance Check the cause if present 

Wear on the mouth ring Check the cause if present 

Inner magnet 

Rubbing against the rear casing Check the cause if present 

Presence of cracks on the edge and cylinder inner surfaces Check the cause if present 

Accretion on the interface with the fluid Washing 

Wear on the bearing Check the cause if abnormal 

Clogged cooling path on the bearing Washing 

Rear casing 

Rubbing against the inner magnet Check the cause if present 

Accretion on the interface with the fluid Washing 

Presence of wears, rubbing, or cracks on the rear thrust Check the cause if present 

Main shaft 
Presence of cracks Check the cause if present 

Wear on the bearing Check the cause if abnormal 

Outer magnet 

Rubbing against the rear casing Check the cause if present 

Connection condition of the outer yoke and the motor shaft, loose 

screws 

Redo tightening at the 

proper position 

Motor bearing Presence of abnormal noise 
Once in two years 

(guideline) 

 



9.3. Disassembling & assembling 
 

9.3.1. Notes on disassembling 
(1) Wear appropriate protective gear (rubber gloves, protective 

goggles) before disassembling the pump. 

 

 

Warning 

 

There is a danger of injury resulting from the human body 

getting in contact with the chemical during or after the 

disassembling operation. 

 

(2) Be careful in handling the main shaft and bearings as they 

are vulnerable to physical damage. 

(3) Since the inner and outer magnets are strongly magnetized, 

pay attention to attraction of metallic dusts and metallic 

items. 

 

 

Warning 

 

If a finger gets caught in between the inner or outer magnet 

and a metal when they attract each other, a serious injury 

can be expected. 

 

9.3.2. Preparation for disassembling 
(1) Ensure the safety of operation, for example securing the 

footing. 

(2) Turn OFF the main power to prevent an accidental operation 

of the motor and indicate a maintenance work is in progress 

with a sign so that nobody would turn on the power. 

 

 

Warning 

 

Possible Explosion 

 

The worker may suffer a serious injury if the power is turned 

on inadvertently during a disassembly operation. In 

addition, it may cause an explosion in an explosive 

atmosphere. 

 

 

Warning 

 

The pump is a rotational machine and the worker may suffer 

a serious injury if the power is turned on with the rotor 

exposed during the disassembling operation. 

 

(3) Close the valves on the suction/discharge piping completely 

and indicate that a maintenance work is in progress with a 

sign so that nobody would release the valves. 

(4) Before loosening flange bolts, wear a pair of rubber gloves, 

protective goggles, etc. and drain the pump and piping from 

the drain provided on the pump. 

 

 

Warning 

 

If the chemical splashes outside the pump and attaches to 

the human body, it may results in a burn or a serious injury. 

As for the procedures for draining, refer to the common example 

explained below and give a thorough consideration to the fluid 

and working environment involved. 

1) Release the pump drain. 

2) Loosen the eight bolts on the discharge side drain connection 

slowly and evenly. If the fluid leaks from the drain during this 

operation, wait for the fluid to stop and retreat to a safe 

position until the fluid comes to a complete stop. 
 

 

Warning 
 

(1) If the eight bolts on the pump flange on the discharge 

side were loosened quickly, the fluid may scatter from 

the drain and cause a serious injury to the worker. 

(2) It is dangerous to stand in front of the drain during the 

draining operation. Always check the standing position 

while proceeding with the operation. 

 
(5) Repeat the step 2) described above and confirm that the 

drain operation is complete by lifting the piping with a 

screwdriver or a similar tool when the bolts are removed. 
 



9.3.3. Disassembling 
 

 

i  Information 

 

Since this pump is a large one, individual components are 

also large and heavy. It is recommended to employ a 

hoisting device such as a crane to disassemble the motor. 

 

(1) Remove the bracket fastening bolts (104-39). 

 

 
Photo 9-1 

 

(2) Remove the casing bolts (104-01). 

 

 
Photo 9-2 

 

(3) While the motor remaining in place, move the bracket (028) 

backward until the rear casing (060) becomes visible. In 

doing so, the bracket can be inched safely by inserting 

casing bolts or assembling/disassembling bolts into the left 

and right screw holes on the front surface of the bracket and 

tightening them evenly. Use this method if it is not possible 

to apply sufficient safety measures. 

 

 
Photo 9-3 

(4) Remove the rear casing bolts (104-54). 

 

 
Photo 9-4 

 

(5) Remove the rear casing (060) by pulling it backward. 

 

 
Photo 9-5 

 

(6) Also remove the impeller (013) and the inner magnet 

(058+059) by pulling them backward. 

 

 
Photo 9-6 

 

(7) Using the provision for hooking (eye-bolts or similar parts), 

suspend the motor with a hoisting device, such as a chain 

block, ensure that the motor would not fall, and pull out the 

motor after removing the motor bolts (104-23). 

 

 
Photo 9-7 



(8) Pull out the motor. 

 

 
Photo 9-8 

 

9.3.4. Assembling 
For assembling the pump, follow the disassembling procedure in 

reverse order. 

(1) Insert the motor (with outer magnet) into the bracket and 

secure it with motor bolts. 

(2) Insert the inner magnet (with impeller) into the main shaft of 

the pump (018), set the casing gasket (101-01) on the rear 

casing, fit the rear casing into the casing, and secure it by 

tightening the rear casing bolts. (Hold the tightening torque 

to the level of manual tightening.) 

(3) Move the bracket forward and tighten the casing bolts with a 

torque of 41 N·m (4.2 kgf·m) onto the casing. If bolts such 

as assembling/disassembling bolts had been used in 

disassembling, ensure to remove them here. 

 

 

Warning 

 

If a finger gets caught in between the inner/outer magnet 

and a metal when they attract each other, a serious injury 

may be expected. 

 

(4) Secure the bracket by tightening the bracket bolts. 

(5) Upon completion of assembling, remove the external fan 

cover of the motor and confirm that the external fan can be 

turned easily by hand. 

 

9.3.5. Replacement of the motor and outer magnet 
(1) Place the motor upright on the floor with its external fan, 

which has been removed from the bracket, facing down. 

(2) Loosen the outer magnet fastening screws (104-46) and 

draw out the outer magnet (057) from the main shaft of the 

motor. 

(3) To install, insert the outer magnet (057) into the main shaft 

of the motor and tighten the outer magnet fastening screws 

(104-46) observing the torque specified in 22.4 Tightening 

Torque for the Outer Magnet Fastening Screws. In doing so, 

align the bottom of outer magnet and the top of the motor 

shaft. (Fig. 9-2) 

 

Fig. 9-2 
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9.3.6. Removing and replacing the main shaft 
Insert a Phillips screwdriver through the hole on the shaft support 

section and, with the tip of the screwdriver touching the main 

shaft, tap on its head with a plastic hammer until the main shaft 

becomes free. To put back the main shaft in place, align the cuts 

on the shaft support section and the main shaft and then tap on 

the main shaft with a plastic hammer to insert it until it is firmly in 

place. 

 

 
Photo 9-9 

 

 
Photo 9-10 

 

9.3.7. Replacement of bearing 
To remove the bearing, insert a round rod (of diameter around 45 

mm) and hammer the impeller set ring and the bearing out little 

by little simultaneously with a plastic hammer. To reinstall, insert 

the impeller set ring and the bearing one by one in this order and 

little by little by hammering on them with a plastic hammer while 

aligning the cuts. In doing so, cover the points of hammering with 

a cloth to avoid damaging the bearing. 

 

 
Photo 9-13 

 

9.3.8. Replacement of the mouth ring and the 
front/rear thrust rings 

Since these parts are secured by melting teeth, melt those teeth 

with a hot-air welder and raise them before removing the parts. 

To set new parts, align the cuts on respective parts, melt the 

melting teeth with a hot-air welder, and crush them with a round 

rod to secure the parts firmly. 

 

 
Photo 9-14 

 

9.3.9. Replacement of the shaft support 
The MTA model is designed to allow replacement of the shaft 

support, which holds the main shaft. Since the shaft support is 

welded onto the casing, the weld must be removed using a lathe 

or similar device to detach the shaft support. To replace a new 

shaft support, check the orientation of the reinforcement rib, 

insert the shaft support, and then weld the entire circumference. 

(It is recommended to employ the service of Seikow Chemical 

Engineering & Machinery to perform this task.) 

 

 
Photo 9-15 

 

 

 



10. MTA-200 type 
 

10.1. Construction and parts name 

 
 

 

No. Parts name Material Q’ty Remarks  No. Parts name Material Q’ty Remarks 

001 Casing ETFE 1 FCD450  102 Drain flange FC200 1  

013 Impeller ETFE 1   104 Rear casing plate SS400 1  

015 Shaft support PFA 1   104-01 Casing bolt SUS304 8  

018 Main shaft Al2O3 / SiC 1   104-17 Bracket bolt SUS304 8  

028 Bracket FC200 1 SS400  104-23 Motor bolt SUS304 4or8  

051 Bearing C/G-PTFE/SiC 1   (104-33) Motor liner bolt SUS304 4  

052 Mouth ring C-G-PTFE/SiC 1   104-39 Bracket fastening bolt SUS304 2 37-55 kW 

054 Front thrust ring Al2O3 / SiC 1   104-46 Outer magnet fastening 

screw 

SNCM 2  

057 Outer magnet Rare earth 1   104-52 Drain bolt SUS304 2  

058 Inner magnet Rare earth 1   104-58 Disassembling/assembling 

bolt 

SUS304 2  

059 Magnet lining ETFE 1   104-61 Casing fastening bolt SUS304 4  

060 Rear casing C-PVDF 1   301 Base SS400 1  

101-01 Casing gasket PTFE 1 Envelope gasket  901 Motor SUS304 1  

101-05 Drain gasket PTFE 1 Envelope gasket  (902) Motor liner SS400 1 37-55 kW 



10.2. Maintenance and inspection 
 

10.2.1. Routine inspection 
Perform the following inspection and record the results. 

(1) The fluid level of the supply tank 

(2) The suction and discharge pressure 

(3) The current of the motor and the bearing temperature 

(4) Abnormal noise and abnormal vibration 

(5) Leaks on flanges and gasket 

 

10.2.2. Regular inspection 
Be careful in handling metals not to squeeze hands or fingers 

since the outer and inner magnets are very strong (magnetic 

force).  

Also, be extra careful in handling the main shaft, bearings, and 

thrust rings as they have the potential of break and may cause 

serious injuries. 

 

10.2.3. Abrasive limit of the bearing 
 

 A [mm] φB [mm] C [mm] 

At the time of 

delivery 
18.0 39.0 8.0 

At the time of 

replacement 
17.0 40.0 7.0 

 

Fig. 10-1 

 
 Mouth ring Bearing 

 

 

Components Inspection item Action/replacement timing 

Casing 

Accretion on the interface with the fluid Washing 

Corrosion and swelling on the gasket Replace if faulty 

Presence of cracks Check the cause if present 

Presence of wears, rubbing, or cracks on the front thrust Check the cause if present 

Impellers 

Accretion on the blades, presence of foreign matters Washing 

Contact of entrance Check the cause if present 

Wear on the mouth ring Check the cause if present 

Inner magnet 

Rubbing against the rear casing Check the cause if present 

Presence of cracks on the edge and cylinder inner surfaces Check the cause if present 

Accretion on the interface with the fluid Washing 

Wear on the bearing Check the cause if abnormal 

Clogged cooling path on the bearing Washing 

Rear casing 

Rubbing against the inner magnet Check the cause if present 

Accretion on the interface with the fluid Washing 

Presence of wears, rubbing, or cracks on the rear thrust Check the cause if present 

Main shaft 
Presence of cracks Check the cause if present 

Wear on the bearing Check the cause if abnormal 

Outer magnet 

Rubbing against the rear casing Check the cause if present 

Connection condition of the outer yoke and the motor shaft, loose 

screws 

Redo tightening at the 

proper position 

Motor bearing Presence of abnormal noise 
Once in two years 

(guideline) 

 



10.3. Disassembling & assembling 
 

10.3.1. Notes on disassembling 
(1) Wear appropriate protective gear (rubber gloves, protective 

goggles) before disassembling the pump. 

 

 

Warning 

 

There is a danger of injury resulting from the human body 

getting in contact with the chemical during or after the 

disassembling operation. 

 

(2) Be careful in handling the main shaft and bearings as they 

are vulnerable to physical damage. 

(3) Since the inner and outer magnets are strongly magnetized, 

pay attention to attraction of metallic dusts and metallic 

items. 

 

 

Warning 

 

If a finger gets caught in between the inner or outer magnet 

and a metal when they attract each other, a serious injury 

can be expected. 

 

10.3.2. Preparation for disassembling 
(1) Ensure the safety of operation, for example securing the 

footing. 

(2) Turn OFF the main power to prevent an accidental operation 

of the motor and indicate a maintenance work is in progress 

with a sign so that nobody would turn on the power. 

 

 

Warning 

 

Possible Explosion 

 

The worker may suffer a serious injury if the power is turned 

on inadvertently during a disassembly operation. In 

addition, it may cause an explosion in an explosive 

atmosphere. 

 

 

Warning 

 

The pump is a rotational machine and the worker may suffer 

a serious injury if the power is turned on with the rotor 

exposed during the disassembling operation. 

 

(3) Close the valves on the suction/discharge piping completely 

and indicate that a maintenance work is in progress with a 

sign so that nobody would release the valves. 

(4) Before loosening flange bolts, wear a pair of rubber gloves, 

protective goggles, etc. and drain the pump and piping from 

the drain provided on the pump. 

 

 

Warning 

 

If the chemical splashes outside the pump and attaches to 

the human body, it may results in a burn or a serious injury. 

As for the procedures for draining, refer to the common example 

explained below and give a thorough consideration to the fluid 

and working environment involved. 

1) Release the pump drain. 

2) Loosen the bolts on the discharge side drain connection 

slowly and evenly. If the fluid leaks from the drain during this 

operation, wait for the fluid to stop and retreat to a safe 

position until the fluid comes to a complete stop. 
 

 

Warning 
 

(1) If the bolts on the pump flange on the discharge side 

were loosened quickly, the fluid may scatter from the 

drain and cause a serious injury to the worker. 

(2) It is dangerous to stand in front of the drain during the 

draining operation. Always check the standing position 

while proceeding with the operation. 

 
(5) Repeat the step 2) described above and confirm that the 

drain operation is complete by lifting the piping with a 

screwdriver or a similar tool when the bolts are removed. 

 



10.3.3. Disassembling 
 

 

i  Information 

 

Since this pump is a large one, individual components are 

also large and heavy. It is recommended to employ a 

hoisting device such as a crane to disassemble the motor. 

 

(1) Remove the bracket fastening bolts (104-39). 

 

 
Photo 10-1 

 

(2) Remove the casing bolts (104-17). 

 

 
Photo 10-2 

 

(3) While the motor remaining in place, move the bracket (028) 

backward until the rear casing becomes visible. In doing so, 

the bracket can be inched by inserting casing bolts or 

assembling/disassembling bolts into the left and right screw 

holes on the front surface of the bracket and tightening 

them evenly.  

 

 
Photo 10-3 

 

 

i  Information 
 
In order to make the pullout-to-the-back disassembling 
operation easy, secure a sufficient space behind the pump. 

 

(4) Remove the casing bolts (104-01). 
 

 
Photo 10-4 

 

(5) Pull out the rear casing and the rear casing plate towards 

the back. 
 

 
Photo 10-5 

 

 

Caution 
 
Since the rear casing and the rear casing plate are both 

heavy, it is recommended to use a crane or a similar device 

to suspend the motor during the operation. Also note that 

the inner magnet may come out with the rear casing at the 

same time because of its magnetic force. Employ a 

preventive measure such as applying a lumber to hold the 

magnet. 

 

(6) Also remove the inner magnet (058+059) and the impeller 

(013) by pulling them backward. 
 

 
Photo 10-6 



10.3.4. Assembling 
For assembling the pump, follow the disassembling procedure in 

reverse order. 

(1) Insert the motor (with outer magnet) into the bracket and 

secure it with motor bolts. 

(2) Insert the inner magnet (with impeller) into the main shaft of 

the pump (018), set the casing gasket (101-01) on the rear 

casing, fit the rear casing into the casing, and secure it by 

tightening the rear casing bolts. (Hold the tightening torque 

to the level of manual tightening.) 

(3) Move the bracket forward and tighten the casing bolts with a 

torque of 41 N·m (4.2 kgf·m) onto the casing. If bolts such 

as assembling/disassembling bolts had been used in 

disassembling, ensure to remove them here. 

 

 

Warning 

 

If a finger gets caught in between the inner/outer magnet 

and a metal when they attract each other, a serious injury 

may be expected. 

 

(4) Secure the bracket by tightening the bracket bolts. 

(5) Upon completion of assembling, remove the external fan 

cover of the motor and confirm that the external fan can be 

turned easily by hand. 

 

10.3.5. Replacement of the motor and outer magnet 
(1) Place the motor upright on the floor with its external fan, 

which has been removed from the bracket, facing down. 

(2) Loosen the outer magnet fastening screws (104-46) and 

draw out the outer magnet (057) from the main shaft of the 

motor. 

(3) To install, insert the outer magnet (057) into the main shaft 

of the motor and tighten the outer magnet fastening screws 

(104-46) observing the torque specified in 22.4 Tightening 

Torque for the Outer Magnet Fastening Screws. In doing so, 

align the bottom of outer magnet and the top of the motor 

shaft. (Fig. 10-2) 

 

Fig. 10-2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10.3.6. Removing and replacing the main shaft 
Insert a Phillips screwdriver through the hole on the shaft support 

section and, with the tip of the screwdriver touching the main 

shaft, tap on its head with a plastic hammer until the main shaft 

becomes free. To put back the main shaft in place, align the cuts 

on the main shaft and then tap on the main shaft with a plastic 

hammer to insert it until it is firmly in place. 

 

 
Photo 10-7 

 

 
Photo 10-8 

 

10.3.7. Replacement of bearing 
To remove the bearing, insert a round rod (of diameter around 50 

mm) from the impeller side and hammer the bearing out little by 

little with a plastic hammer. To reinstall, align the cuts on the 

bearing and the inner magnet and tap on the bearing with a 

plastic hammer to insert it slowly. It is suggested to insert a round 

rod having the same diameter as the bearing (55 mm dia.) from 

the impeller side in advance so that this rod would move together 

with the bearing to avoid the bearing jamming the snaps of 

impeller (see Fig. 5). In doing so, cover the points of hammering 

with a cloth to avoid damaging the bearing. 
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10.3.8. Removing and replacing the impeller 
Note that the impeller is secured by four snaps catching the 

groove on the inner magnet. To remove the impeller, first remove 

the bearing which holds down the snaps. Then insert thin sticks 

through the four holes provided on the side surface of the inner 

magnet forcing the snaps to be sufficiently deformed so that they 

come out of the groove. While maintaining this condition, pull the 

impeller straight out (see Fig. 6). To replace the impeller, align 

engaging sections between the impeller and the inner magnet 

and insert it straight. It will be secured by the four snaps catching 

the groove on the inner magnet. 

 

 
Photo 10-9 

 

 
Photo 10-10 
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10.3.9. Replacement of the mouth ring and the 
front/rear thrust 

Since these parts are secured by melting teeth, melt those teeth 

with a hot-air welder and raise them before removing the parts. 

To set new parts, align the cuts on respective parts, melt the 

melting teeth with a hot-air welder, and crush them with a round 

rod to secure the parts firmly. 

 

 
Photo 10-11 
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11. MSX-100/125/150 type 
 

11.1. Construction and parts name 

 

 

No. Parts name Material Q’ty Remarks  No. Parts name Material Q’ty Remarks 

001 Casing PFA+FCD450 1  
 101-05 Drain gasket PTFE 1 (Envelope 

gasket) 

013 Impeller PFA+SiC 
1 

  101-12 Rear casing gasket PTFE 1 (Envelope 

gasket) 

015 Impeller nut C-PTFE 1   101-14 Impeller seat packing PTFE 1 (Envelope 

gasket) 

018 Main shaft SiC 1   104-01 Casing bolt SUS304 8  

028 Bracket FC200 1   104-17 Bracket fastening bolt SUS304 2  

051 Bearing C/G-PTFE 1 SiC  104-23 Motor bolt SUS304 4or8  

054 Bearing plate PFA+FCD450 1   104-33 Motor liner bolt SUS304 4or8 *1 

056 Front thrust ring SiC 1   104-46 Outer magnet fastening screw SNCM 2  

057 Outer magnet Rare earth 1   104-47 Rear casing bolt SUS304 12  

058 Inner magnet Rare earth 1   104-52 Drain bolt SUS304 2  

059 Magnet lining PFA 1   104-53 Air release bolt SUS304 2  

060 Rear casing PFA+Eng.Plastic 1 SiC  104-55 Bearing plate bolt SUS304 8  

101 Rear casing ring SCS13 1 SUS304  104-58 Disassembling/assembling bolt SUS304 2  

102 Drain flange FC200 1   104-61 Casing fastening bolt SUS304 2  

105 Mouth ring C/G-PTFE 1 SiC  301 Base SS400 1  

111 Air release flange FC200 1   901 Motor  1  

101-01 Casing gasket PTFE 1 (Envelope gasket)  902 Motor liner SS400 1 *1 

101-04 Air release gasket PTFE 1 (Envelope gasket)       

*1 May be required depending on the type of motor. 



11.2. Maintenance and inspection 
 

11.2.1. Routine inspection 
Perform the following inspection and record the results. 

(1) The fluid level of the supply tank 

(2) The suction and discharge pressure 

(3) The current of the motor and the bearing temperature 

(4) Abnormal noise and abnormal vibration 

(5) Leaks on flanges and gasket 

 

11.2.2. Regular inspection 
Be careful in handling metals not to squeeze hands or fingers 

since the outer and inner magnets are very strong (magnetic 

force).  

Also, be extra careful in handling the main shaft, bearings, and 

thrust rings as they have the potential of break and may cause 

serious injuries. 

 

11.2.3. Abrasive limit of the bearing 
 

 A [mm] B [mm] φC [mm] 

At the time of 

delivery 
10 8.0 39 

At the time of 

replacement 
9.0 7.0 40 

 

Fig. 11-1 
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Components Inspection item Action/replacement timing 

Casing 

Accretion on the interface with the fluid Washing 

Corrosion and swelling on the gasket Replace if faulty 

Presence of cracks Check the cause if present 

Presence of wears, rubbing, or cracks on the front thrust Check the cause if present 

Impellers 

Accretion/foreign matters on blades or inside circulation path Washing 

Wear on the mouth ring Check the cause if abnormal 

Accretion in the circulation grooves of mouth ring Washing 

Wear on the impeller insert Check the cause if present 

Bearing 
Clogged cooling path Washing 

Wear on the radial (bore) and thrust surface Check the cause if abnormal 

Rear casing 

Rubbing against the inner magnet Check the cause if present 

Accretion on the interface with the fluid Washing 

Corrosion/swelling on the gasket Replace if faulty 

Presence of cracks Check the cause if present 

Main shaft 
Presence of cracks Check the cause if present 

Wear on the bearing Check the cause if abnormal 

Inner magnet 

Rubbing against the rear casing Check the cause if present 

Presence of cracks on the edge and cylinder inner surfaces Check the cause if present 

Accretion on the interface with the fluid Washing 

Attachment to the main shaft Check the cause if abnormal 

Impeller nut 
Fastening of the main shaft Replace if faulty 

Seat surface in contact with the impeller Replace if faulty 

Outer magnet 

Rubbing against the rear casing Check the cause if present 

Connection condition of the outer yoke and the motor shaft, loose screws 
Redo tightening at the proper 

position 

Motor bearing Presence of abnormal noise Once in two years (guideline) 



11.3. Disassembling & assembling 
 

11.3.1. Notes on disassembling 
(1) Wear appropriate protective gear (rubber gloves, protective 

goggles) before disassembling the pump. 

 

 

Warning 

 

There is a danger of injury resulting from the human body 

getting in contact with the chemical during or after the 

disassembling operation. 

 

(2) Be careful in handling the main shaft and bearings as they 

are vulnerable to physical damage. 

(3) Since the inner and outer magnets are strongly magnetized, 

pay attention to attraction of metallic dusts and metallic 

items. 

 

 

Warning 

 

If a finger gets caught in between the inner or outer magnet 

and a metal when they attract each other, a serious injury 

can be expected. 

 

11.3.2. Preparation for disassembling 
(1) Ensure the safety of operation, for example securing the 

footing. 

(2) Turn OFF the main power to prevent an accidental operation 

of the motor and indicate a maintenance work is in progress 

with a sign so that nobody would turn on the power. 

 

 

Warning 

 

Possible Explosion 

 

The worker may suffer a serious injury if the power is turned 

on inadvertently during a disassembly operation. In 

addition, it may cause an explosion in an explosive 

atmosphere. 

 

 

Warning 

 

The pump is a rotational machine and the worker may suffer 

a serious injury if the power is turned on with the rotor 

exposed during the disassembling operation. 

 

(3) Close the valves on the suction/discharge piping completely 

and indicate that a maintenance work is in progress with a 

sign so that nobody would release the valves. 

(4) Before loosening flange bolts, wear a pair of rubber gloves, 

protective goggles, etc. and drain the pump and piping from 

the drain provided on the pump. 

 

 

Warning 

 

If the chemical splashes outside the pump and attaches to 

the human body, it may results in a burn or a serious injury. 

As for the procedures for draining, refer to the common example 

explained below and give a thorough consideration to the fluid 

and working environment involved. 

1) Release the pump drain. 

2) Loosen the bolts on the discharge side drain connection 

slowly and evenly. If the fluid leaks from the drain during this 

operation, wait for the fluid to stop and retreat to a safe 

position until the fluid comes to a complete stop. 
 

 

Warning 
 

(1) If the bolts on the pump flange on the discharge side 

were loosened quickly, the fluid may scatter from the 

drain and cause a serious injury to the worker. 

(2) It is dangerous to stand in front of the drain during the 

draining operation. Always check the standing position 

while proceeding with the operation. 

 
(5) Repeat the step 2) described above and confirm that the 

drain operation is complete by lifting the piping with a 

screwdriver or a similar tool when the bolts are removed. 

 



11.3.3. Disassembling 
 

 

i  Information 

 

The MSX type has the pullout-to-the-back construction 

which enables the user to inspect the inside and 

disassemble parts interfacing the fluid with the suction and 

discharge piping fixed onto the pump casing. 

 

(1) Remove the bracket fastening bolts (104-39). 

 

 
Photo 11-1 

 

(2) Next, remove two bearing plate bolts (104-55) on the left 

and right, attach the bracket transfer bolts (two M16 bolts) 

symmetrically on the left and right, and then remove the 

remaining bearing plate bolts. 

(3) While the motor still in place, move the bracket (028) until the 

rear casing (060) becomes completely exposed. In doing so, 

the bracket can be inched by inserting disassembling bolts 

(two M16 fully threaded) into the M16 threaded holes 

symmetrically and tightening them evenly. Use this method if 

it is not possible to apply sufficient safety measures. 

 

 
Photo 11-2 

 

 

Caution 

 

(1) Tighten the disassembling bolts evenly. Otherwise, the 

rear casing may be damaged. 

(2) When moving the bracket, support the motor 

appropriately to prevent it from falling. 

 

(4) Remove the two casing bolts (104-1) on the left and right. 

Remove the two bracket transfer bolts, which were attached 

in step (2), from the bracket and set them on the casing 

(001). Remove the remaining casing bolts (six) and the 

bearing plate (054). 

 

 
Photo 11-3 

 

 
Photo 11-4 

 

 

Warning 

 

Working without the use of bracket transfer bolts will allow 

the bearing plate to fall, possibly causing an injury to the 

worker. 

 

(5) Place the impeller (103) facing down, remove the rear 

casing bolts (104-17), and remove the rear casing, rear 

casing ring (101) and rear casing gasket (101-12). 

 

 
Photo 11-5 



 

 

Warning 

 

When placing the impeller with its face down, provide a 

support and protection to secure the impeller. A sudden 

move of the impeller may result in an unexpected injury or 

damage to nearby components. 

 

(6) Place the inner magnet (058+059) with its face down, 

remove the impeller nut, and remove the impeller, impeller 

seat packing (101-14) and bearing plate. 

 

 
Photo 11-6 

 

 
Photo 11-7 

 

 
Photo 11-8 

 

11.3.4. Assembling 
(1) Attach the bearing plate to the inner magnet fixed with the 

main shaft. 

 

 

Warning 

 

Provide an appropriate support to prevent the bearing plate 

from falling. Otherwise, an unexpected injury or component 

damage may result. 

 

 

Caution 

 

(1) If the bearing is of SiC, it could be damaged by 

rubbing the bearing against the main shaft. Insert the 

main shaft slowly by holding it steady against the 

bearing. 

(2) Pay attention not to reverse the orientation of the 

bearing. The bearing collar should be facing the 

impeller. 

 

(2) Set an impeller seat packing on the main shaft, insert the 

impeller and then fasten the impeller nut. 

(3) Put down the impeller with its face down, set the rear casing 

gasket on the bearing plate, and attach the rear casing and 

rear casing ring in order. 

 

 

Caution 

 

Be careful not to install the rear casing gasket out of proper 

position. Inappropriate mounting of the gasket may cause 

leaks. 

 

(4) Set the rear casing bolts and tighten them in diagonal order. 

In doing this, use a torque wrench and observe the 

specified torque, which is indicated in the table below. 

 

Made of PFA + PEEK 

Steps Torque 

1 29.4 N·m 300 kgf·cm 

 

Made of SiC (3-step fastening) 

Steps Torque 

1 8.2 N·m 80 kgf·cm 

2 12.2 N·m 120 kgf·cm 

3 18.4 N·m 180 kgf·cm 

 



 
Photo 11-9 

 

 

Caution 
 

Note that an uneven tightening of the rear casing bolts may 

cause a deflection on the rear casing flange, ultimately 

damaging it. 

 
(5) Attach the casing gasket (101-1) on to the casing. 

(6) Attach the bracket transfer bolts symmetrically on the 

casing and set the bearing plate. In doing so, pay attention 

to keep the position of the circulation paths on the rear 

casing at the top and bottom, and left and right. Temporally 

fasten the bearing plate on to the casing and remove the 

bracket transfer bolts. Next, align the fitting surfaces of the 

bearing plate and casing and tighten the remaining casing 

bolts (six). 
 

 

Caution 
 

Note that the rear casing could be damaged if the alignment 

of the fitting surfaces was inappropriate or the tightening 

was uneven. 

 
(7) Attach the bracket transfer bolts on the bearing plate, push 

the bracket towards the casing, and move it until the 

disassembling bolts hit the bearing plate. 
 

 

Caution 
 

In pushing the bracket towards the casing, ensure that the 

disassembling bolts are fully tightened. Improperly attached 

disassembling bolts could cause a sudden move of 

components due to the magnetic force, causing damage 

from impact. 

 

 

Warning 
 

Note that the inner magnet and the outer magnet (057) 

attract each other due to the magnetic force and be careful 

not to have fingers caught in between them. A serious injury 

may result. 

(8) Loosen the disassembling bolts symmetrically. Pay 

attention to the bracket which could move due to the 

magnetic force. Loosen the disassembling bolts fully until 

the fitting surface of the bracket is buried in the bearing 

plate. Finally, remove the disassembling bolts. 
 

 

Warning 
 

Note that the inner magnet and the outer magnet attract 

each other due to the magnetic force and be careful not to 

have fingers caught in between them. A serious injury may 

result. 

 (9) Set the bearing plate bolts and fasten them. In doing so, 

tighten the bolts diagonally to avoid uneven fastening. 

(10) Set the bracket fastening bolts and tighten them. 

(11) Upon completion of assembly, remove the external fan 

cover on the motor and check if the external fan can be 

turned easily by hand. If the external fan does not turn or its 

turn seems heavy, it will be necessary to disassemble the 

pump and ensure to assemble it properly. 

 

11.3.5. Replacement of the motor and outer magnet 
(1) Place the motor upright on the floor with its external fan, 

which has been removed from the bracket, facing down. 

(2) Loosen the outer magnet fastening screws (104-46) and 

draw out the outer magnet (057) from the main shaft of the 

motor. 

(3) To install the outer magnet (057), insert it into the main shaft 

of the motor and tighten the outer magnet fastening screws 

(104-46). In doing so, align the bottom of outer magnet and 

the top of the motor shaft. (Fig. 11-2) 

 

Fig. 11-2 
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11.3.6. Replacement of the front thrust ring and 
mouth ring 

(1) Note that each ring is secured by the melting teeth. For the 

replacement, melt those teeth with a hot-air welder, raise 

them, and then remove the ring. 

(2) To attach the ring, align the projections and grooves on the 

fitting surfaces, melt the teeth with a hot-air welder, and 

then crush them with a rod. 

 

 
Photo 11-10 

 

 
Photo 11-11 

 

11.3.7. Replacement of the bearing 
(1) Note that the bearing is secured by two melting teeth. To 

replace the bearing, first melt those teeth with a hot-air 

welder, raise them, and then remove the bearing. Since the 

bearing is press fit, set a round rod against the bearing from 

the rear and tap on the rod end with a plastic hammer. If 

necessary, provide a protection by placing a cloth in 

between. 

 

 
Photo 11-12 

 
Photo 11-13 

 

(2) To mount the bearing, align the cuts, provide a protection to 

the rubbing surface against the impeller, and then tap on it 

with a plastic hammer to press fit it. After that, melt the 

melting teeth with a hot-air welder and crush them with a 

round rod. 
 

 
Photo 11-14 

 

11.3.8. Replacement of the main shaft 
(1) Note that the main shaft is press fit with the inner magnet. 

To release the main shaft from the inner magnet, provide a 

protection to prevent damage on the screws at the tip and 

then hammer it out with a plastic hammer. 

 

 
Photo 11-15 

 

(2) To assemble, align the cuts and press fit the shaft by 

tapping on it with a plastic hammer. 
 

 

Caution 

 

Pay attention to keep the shaft surfaces (both ends) and the 

surface of the hammer parallel. Otherwise, the main shaft 

may be damaged. 



12. MET-040 type 
 

12.1. Construction and parts name 

 

 

No. Parts name Material Q’ty Remarks  No. Parts name Material Q’ty Remarks 

001 Casing PFA 1 FCD450  101-01 Casing gasket PTFE 1 Envelope gasket 

013 Impeller PFA 1   101-05 Drain gasket PTFE 1 Envelope gasket 

018 Main shaft Al2O3 / SiC 1   104-03 Casing bolt SUS304 6  

028 Bracket FC200 1   104-17 Bracket bolt SUS304 2  

051 Bearing C/G-PTFE 1 Carbon/SiC  104-23 Motor bolt SUS304 4  

054 Front thrust ring Al2O3 / SiC 1   (104-33) (Motor liner bolt) SUS304 4 0.4–2.2 kW 

056 Rear thrust ring Al2O3 / SiC 1   104-46 Outer magnet fastening 

screw 

SNCM 2  

057 Outer magnet Rare earth 1   104-52 Drain bolt SUS304 2  

058 Inner magnet Rare earth 1   104-54 Rear casing bolt SUS304 4  

059 Magnet lining PFA 1   301 Base FC200 1  

060 Rear casing PFA+Eng.Plastic 1 Interface side: 

PFA 

 901 Motor  1  

102 Drain flange FC200 1   (902) Motor liner SS400 1 0.4–2.2 kW 

105 Mouth ring C/G-PTFE 1 Carbon/SiC       

 



12.2. Maintenance and inspection 
 

12.2.1. Routine inspection 
Perform the following inspection and record the results. 

(1) The fluid level of the supply tank 

(2) The suction and discharge pressure 

(3) The current of the motor and the bearing temperature 

(4) Abnormal noise and abnormal vibration 

(5) Leaks on flanges and gasket 

 

12.2.2. Regular inspection 
Be careful in handling metals not to squeeze hands or fingers 

since the outer and inner magnets are very strong (magnetic 

force).  

Also, be extra careful in handling the main shaft, bearings, and 

thrust rings as they have the potential of break and may cause 

serious injuries. 

 

12.2.3. Abrasive limit of the bearing 
 

 A [mm] B [mm] φC [mm] 

At the time of 

delivery 
7.0 5.0 24.4 

At the time of 

replacement 
6.0 4.0 25.4 

 

Fig. 12-1 

 
 Mouth ring Bearing 

 

 

 

Components Inspection item Action/replacement timing 

Casing 

Accretion on the interface with the fluid Washing 

Corrosion and swelling on the gasket Replace if faulty 

Presence of cracks Check the cause if present 

Presence of wears, rubbing, or cracks on the front thrust Check the cause if present 

Impellers 

Accretion on the blades, presence of foreign matters Washing 

Contact of entrance Check the cause if present 

Wear on the mouth ring Check the cause if present 

Inner magnet 

Rubbing against the rear casing Check the cause if present 

Presence of cracks on the edge and cylinder inner surfaces Check the cause if present 

Accretion on the interface with the fluid Washing 

Wear on the bearing Check the cause if abnormal 

Clogged cooling path on the bearing Washing 

Rear casing 

Rubbing against the inner magnet Check the cause if present 

Accretion on the interface with the fluid Washing 

Presence of wears, rubbing, or cracks on the rear thrust Check the cause if present 

Main shaft 
Presence of cracks Check the cause if present 

Wear on the bearing Check the cause if abnormal 

Outer magnet 

Rubbing against the rear casing Check the cause if present 

Connection condition of the outer yoke and the motor shaft, loose 

screws 

Redo tightening at the 

proper position 

Motor bearing Presence of abnormal noise 
Once in two years 

(guideline) 



12.3. Disassembling & assembling 
 

12.3.1. Notes on disassembling 
(1) Wear appropriate protective gear (rubber gloves, protective 

goggles) before disassembling the pump. 

 

 

Warning 

 

There is a danger of injury resulting from the human body 

getting in contact with the chemical during or after the 

disassembling operation. 

 

(2) Be careful in handling the main shaft and bearings as they 

are vulnerable to physical damage. 

(3) Since the inner and outer magnets are strongly magnetized, 

pay attention to attraction of metallic dusts and metallic 

items. 

 

 

Warning 

 

If a finger gets caught in between the inner or outer magnet 

and a metal when they attract each other, a serious injury 

can be expected. 

 

12.3.2. Preparation for disassembling 
(1) Ensure the safety of operation, for example securing the 

footing. 

(2) Turn OFF the main power to prevent an accidental operation 

of the motor and indicate a maintenance work is in progress 

with a sign so that nobody would turn on the power. 

 

 

Warning 

 

Possible Explosion 

 

The worker may suffer a serious injury if the power is turned 

on inadvertently during a disassembly operation. In 

addition, it may cause an explosion in an explosive 

atmosphere. 

 

 

Warning 

 

The pump is a rotational machine and the worker may suffer 

a serious injury if the power is turned on with the rotor 

exposed during the disassembling operation. 

 

(3) Close the valves on the suction/discharge piping completely 

and indicate that a maintenance work is in progress with a 

sign so that nobody would release the valves. 

(4) Before loosening flange bolts, wear a pair of rubber gloves, 

protective goggles, etc. and drain the pump and piping from 

the drain provided on the pump. 

 

 

Warning 

 

If the chemical splashes outside the pump and attaches to 

the human body, it may results in a burn or a serious injury. 

As for the procedures for draining, refer to the common example 

explained below and give a thorough consideration to the fluid 

and working environment involved. 

1) Release the pump drain. 

2) Loosen the bolts on the discharge side drain connection 

slowly and evenly. If the fluid leaks from the drain during this 

operation, wait for the fluid to stop and retreat to a safe 

position until the fluid comes to a complete stop. 
 

 

Warning 
 

(1) If the four bolts on the pump flange on the discharge 

side were loosened quickly, the fluid may scatter from 

the drain and cause a serious injury to the worker. 

(2) It is dangerous to stand in front of the drain during the 

draining operation. Always check the standing position 

while proceeding with the operation. 

 
(5) Repeat the step 2) described above and confirm that the 

drain operation is complete by lifting the piping with a 

screwdriver or a similar tool when the bolts are removed. 

 



12.3.3. Disassembling 
(1) Remove the bolts on the bracket side (104-17). 

 

 
Photo 12-1 

 

(2) Remove the casing bolts (104-03). 

 

 
Photo 12-2 

 

(3) While the motor remaining in place, move the bracket (028) 

backward until the rear casing (060) becomes visible. In 

doing so, the bracket can be inched safely by inserting 

casing bolts or assembling/disassembling bolts into the left 

and right screw holes on the front surface of the bracket and 

tightening them evenly. Use this method if it is not possible 

to apply sufficient safety measures. 

 

 
Photo 12-3 

(4) Remove the rear casing bolts (104-54). 

 

 
Photo 12-4 

 

(5) Remove the rear casing (060) by pulling it backward. 

 

 
Photo 12-5 

 

(6) Also remove the inner magnet (058+059) and the impeller 

(013) by pulling them backward. 

 

 
Photo 12-6 

 

(7) Using the provision for hooking (eye-bolts or similar parts), 

suspend the motor with a hoisting device, such as a chain 

block, ensure that the motor would not fall, and pull out the 

motor after removing the motor bolts (104-23). 

 

 



12.3.4. Assembling 
For assembling the pump, follow the disassembling procedure in 

reverse order. 

(1) Insert the motor (with outer magnet) into the bracket and 

secure it with motor bolts. 

(2) Insert the inner magnet (with impeller) into the main shaft of 

the pump (018), set the casing gasket (101-01) on the rear 

casing, fit the rear casing into the casing, and secure it by 

tightening the rear casing bolts. (Hold the tightening torque 

to the level of manual tightening.) 

(3) Move the bracket forward and tighten the casing bolts with a 

torque of 41 N·m (4.2 kgf·m) onto the casing. If bolts such 

as assembling/disassembling bolts had been used in 

disassembling, ensure to remove them here. 

 

 

Warning 

 

If a finger gets caught in between the inner or outer magnet 

(057) and a metal when they attract each other due to the 

magnetic force, a serious injury can be expected. 

 

(4) Secure the bracket by tightening the bracket bolts. 

(5) Upon completion of assembling, remove the external fan 

cover of the motor and confirm that the external fan can be 

turned easily by hand. 

 

12.3.5. Replacement of the motor and outer magnet 
(1) Place the motor upright on the floor with its external fan, 

which has been removed from the bracket, facing down. 

(2) Loosen the outer magnet fastening screws (104-46) and 

draw out the outer magnet (057) from the main shaft of the 

motor. 

(3) To install, insert the outer magnet (057) into the main shaft 

of the motor and tighten the outer magnet fastening screws 

(104-46) observing the torque specified in 22.4 Tightening 

Torque for the Outer Magnet Fastening Screws. In doing so, 

align the bottom of outer magnet and the top of the motor 

shaft. (Fig. 12-2) 

 

Fig. 12-2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12.3.6. Removing and replacing the main shaft 
Insert a Phillips screwdriver through the hole on the shaft support 

section and, with the tip of the screwdriver touching the main 

shaft, tap on its head with a plastic hammer until the main shaft 

becomes free. To put back the main shaft in place, align the cuts 

on the shaft support section and the main shaft and then tap on 

the main shaft with a plastic hammer to insert it until it is firmly in 

place. 

 

 
Photo 12-7 

 

12.3.7. Replacement of bearing 
To remove the bearing, insert a round rod from the mouth ring 

side until it touches the bearing lightly and then hammer it out 

with a plastic hammer little by little. 

To reinstall, align the cuts on the bearing and the inner magnet 

and tap on the bearing with a plastic hammer to insert it slowly. In 

doing so, cover the points of hammering with a cloth to avoid 

damaging the bearing. 

 

 
Photo 12-8 

Motor shaft 

Outer magnet 

Same 

surface 



12.3.8. Replacement of the mouth ring and the 
front/rear thrust 

Since the mouth ring and the front/rear thrust are secured by 

melting teeth, melt those teeth with a hot-air welder and raise 

them before removing the parts. To set new parts, align the cuts 

on respective parts, melt the melting teeth with a hot-air welder, 

and crush them with a rod to secure the parts firmly. 

 

 
Photo 12-9 

 

 
Photo 12-10 

 

 
Photo 12-11 

 



13. MET-050/080 type 
 

13.1 Construction and parts name 
13.1.1 MET-050 type 

 

 
No. Parts name Material Q’ty Remarks  No. Parts name Material Q’ty Remarks 

001 Casing PFA 1 FCD450  101-01 Casing gasket PTFE 1 Envelope gasket 

013 Impeller PFA/PVDF/ETFE 1   101-05 Drain gasket PTFE 1 Envelope gasket 

015 Shaft support PFA 1   104-03 Casing bolt SUS304 6  

018 Main shaft Al2O3 / SiC 1   104-17 Bracket bolt SUS304 2  

028 Bracket FC200 1   104-23 Motor bolt SUS304 4  

051 Front bearing C/G-PTFE 1 Carbon/SiC  (104-33) Motor liner bolt SUS304 4 1.5−2.2 kW 

052 Rear bearing C/G-PTFE 1 Carbon/SiC  104-46 Outer magnet fastening 

screw 

SNCM 2  

056 Rear thrust ring Al2O3 / SiC 1   104-52 Drain bolt SUS304 2  

057 Outer magnet Rare earth 1   104-54 Rear casing bolt SUS304 4  

058 Inner magnet Rare earth 1   301 Base FC200 1  

059 Magnet lining PFA 1   901 Motor  1  

060 Rear casing PFA+Eng.Plastic 1 Interface side: 

PFA 

 (902) Motor liner SS400 1 1.5−2.2 kW 

102 Drain flange FC200 1        



 

13.1.2 MET-080 type 

 

 

No. Parts name Material Q’ty Remarks  No. Parts name Material Q’ty Remarks 

001 Casing PFA 1 FCD450 
 101-01 Casing gasket PTFE 1 Envelope 

gasket 

013 
Impeller 

PFA/PVDF 1 
  101-04 Air release gasket PTFE 1 Envelope 

gasket 

018 Main shaft Al2O3 / SiC 1   101-05 Drain gasket PTFE 1 Envelope 

gasket 

028 Bracket FC200 1   104-03 Casing bolt SUS304 8  

051 Front bearing C/G-PTFE 1 Carbon/SiC  104-17 Bracket bolt SUS304 2  

052 Rear bearing C/G-PTFE 1 Carbon/SiC  104-23 Motor bolt SUS304 4  

056 Rear thrust ring Al2O3 / SiC 1   (104-33) Motor liner bolt SUS304 4 3.7 kW 

057 Outer magnet Rare earth 1   104-46 Outer magnet fastening 

screw 

SNCM 2  

058 Inner magnet Rare earth 1   104-52 Drain bolt SUS304 2  

059 Magnet lining PFA 1   104-53 Air release bolt SUS304 2  

060 Rear casing PFA+Eng.Plastic 1 Interface side: 

PFA 

 104-54 Rear casing bolt SUS304 6  

102 Drain flange FC200 1   301 Base FC200 1  

111 Air release flange FC200 1   901 Motor SUS304 1  

      (902) Motor liner SS400 1 3.7 kW 



13.2. Maintenance and inspection 
 

13.2.1. Routine inspection 
Perform the following inspection and record the results. 

(1) The fluid level of the supply tank 

(2) The suction and discharge pressure 

(3) The current of the motor and the bearing temperature 

(4) Abnormal noise and abnormal vibration 

(5) Leaks on flanges and gasket 

 

13.2.2. Regular inspection 
Be careful in handling metals not to squeeze hands or fingers 

since the outer and inner magnets are very strong (magnetic 

force).  

Also, be extra careful in handling the main shaft, bearings, and 

thrust rings as they have the potential of break and may cause 

serious injuries. 

 

13.2.3. Abrasive limit of the bearing 
 

MET-050 A [mm] φB [mm] C [mm] 

At the time of 
delivery 

6.0 24.5 5.0 

At the time of 
replacement 

5.0 25.5 4.0 

 

Fig. 13-1 

 
 Front bearing Rear bearing 
 

MET-080 A [mm] φB [mm] C [mm] φD [mm] 

At the time of 
delivery 

7.0 30.0 6.0 30.0 

At the time of 
replacement 

6.0 31.0 5.0 31.0 

 

Fig. 13-2 

 
 Front bearing Rear bearing 

 

Components Inspection item Action/replacement timing 

Casing 

Accretion on the interface with the fluid Washing 

Corrosion and swelling on the gasket Replace if faulty 

Presence of cracks Check the cause if present 

Impellers 
Accretion on the blades, presence of foreign matters Washing 

Contact of entrance Check the cause if present 

Inner magnet 

Rubbing against the rear casing Check the cause if present 

Presence of cracks on the edge and cylinder inner surfaces Check the cause if present 

Accretion on the interface with the fluid Washing 

Wear on the front bearing Check the cause if abnormal 

Clogged cooling path on the front bearing/rear bearing (080 type only) Washing 

Rear casing 

Rubbing against the inner magnet Check the cause if present 

Accretion on the interface with the fluid Washing 

Presence of wears, rubbing, or cracks on the rear thrust Check the cause if present 

Main shaft 
Presence of cracks Check the cause if present 

Wear on the bearing Check the cause if abnormal 

Outer magnet 

Rubbing against the rear casing Check the cause if present 

Connection condition of the outer yoke and the motor shaft, loose 

screws 

Redo tightening at the 

proper position 

Motor bearing Presence of abnormal noise 
Once in two years 

(guideline) 

 

MET-050 

MET-080 



13.3. Disassembling & assembling 
 

13.3.1. Notes on disassembling 
(1) Wear appropriate protective gear (rubber gloves, protective 

goggles) before disassembling the pump. 

 

 

Warning 

 

There is a danger of injury resulting from the human body 

getting in contact with the chemical during or after the 

disassembling operation. 

 

(2) Be careful in handling the main shaft and bearings as they 

are vulnerable to physical damage. 

(3) Since the inner and outer magnets are strongly magnetized, 

pay attention to attraction of metallic dusts and metallic 

items. 

 

 

Warning 

 

If a finger gets caught in between the inner or outer magnet 

and a metal when they attract each other, a serious injury 

can be expected. 

 

13.3.2. Preparation for disassembling 
(1) Ensure the safety of operation, for example securing the 

footing. 

(2) Turn OFF the main power to prevent an accidental operation 

of the motor and indicate a maintenance work is in progress 

with a sign so that nobody would turn on the power. 

 

 

Warning 

 

Possible Explosion 

 

The worker may suffer a serious injury if the power is turned 

on inadvertently during a disassembly operation. In 

addition, it may cause an explosion in an explosive 

atmosphere. 

 

 

Warning 

 

The pump is a rotational machine and the worker may suffer 

a serious injury if the power is turned on with the rotor 

exposed during the disassembling operation. 

 

(3) Close the valves on the suction/discharge piping completely 

and indicate that a maintenance work is in progress with a 

sign so that nobody would release the valves. 

(4) Before loosening flange bolts, wear a pair of rubber gloves, 

protective goggles, etc. and drain the pump and piping from 

the drain provided on the pump. 

 

 

Warning 

 

If the chemical splashes outside the pump and attaches to 

the human body, it may results in a burn or a serious injury. 

As for the procedures for draining, refer to the common example 

explained below and give a thorough consideration to the fluid 

and working environment involved. 

1) Release the pump drain. 

2) Loosen the bolts on the discharge side drain connection 

slowly and evenly. If the fluid leaks from the drain during this 

operation, wait for the fluid to stop and retreat to a safe 

position until the fluid comes to a complete stop. 
 

 

Warning 
 

(1) If the four bolts on the pump flange on the discharge 

side were loosened quickly, the fluid may scatter from 

the drain and cause a serious injury to the worker. 

(2) It is dangerous to stand in front of the drain during the 

draining operation. Always check the standing position 

while proceeding with the operation. 

 
(5) Repeat the step 2) described above and confirm that the 

drain operation is complete by lifting the piping with a 

screwdriver or a similar tool when the bolts are removed. 
 



13.3.3. Disassembling 
(1) Remove the bolts on the bracket side (104-17). 

 

 
Photo 13-1 

 

(2) Remove the casing bolts (104-03). 

 

 
Photo 13-2 

 

(3) While the motor remaining in place, move the bracket (028) 

backward until the rear casing (060) becomes visible. In 

doing so, the bracket can be inched safely by inserting 

casing bolts or assembling/disassembling bolts into the left 

and right screw holes on the front surface of the bracket and 

tightening them evenly. Use this method if it is not possible 

to apply sufficient safety measures. 

 

 
Photo 13-3 

(4) Remove the rear casing bolts (104-54). 

 

 
Photo 13-4 

 

(5) Remove the rear casing (060) by pulling it backward. 

 

 
Photo 13-5 

 

(6) Also remove the impeller (013) and the inner magnet 

(058+059) by pulling them backward. 

 

 
Photo 13-6 



13.3.4. Assembling 
For assembling the pump, follow the disassembling procedure in 

reverse order. 

(1) Insert the motor (with outer magnet) into the bracket and 

secure it with motor bolts (104-23). 

(2) Insert the inner magnet (with impeller) into the main shaft of 

the pump (018), set the casing gasket (101-01) on the rear 

casing, fit the rear casing into the casing, and secure it by 

tightening the rear casing bolts. (Hold the tightening torque 

to the level of manual tightening.) 

(3) Move the bracket forward and tighten the casing bolts with a 

torque of 41 N·m (4.2 kgf·m) onto the casing. If bolts such 

as assembling/disassembling bolts had been used in 

disassembling, ensure to remove them here. 

 

 

Warning 

 

If a finger gets caught in between the inner or outer magnet 

(057) and a metal when they attract each other, a serious 

injury can be expected. 

 

(4) Secure the bracket by tightening the bracket bolts. 

(5) Upon completion of assembling, remove the external fan 

cover of the motor and confirm that the external fan can be 

turned easily by hand. 

 

13.3.5. Replacement of the motor and outer magnet 
(1) Place the motor upright on the floor with its external fan, 

which has been removed from the bracket, facing down. 

(2) Loosen the outer magnet fastening screws (104-46) and 

draw out the outer magnet (057) from the main shaft of the 

motor. 

(3) To install, insert the outer magnet (057) into the main shaft 

of the motor and tighten the outer magnet fastening screws 

(104-46) observing the torque specified in 22.4 Tightening 

Torque for the Outer Magnet Fastening Screws. In doing so, 

align the bottom of outer magnet and the top of the motor 

shaft. (Fig. 13-3) 

 

Fig. 13-3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

13.3.6. Removing and replacing the main shaft 
Insert a Phillips screwdriver through the hole on the shaft support 

section and, with the tip of the screwdriver touching the main 

shaft, tap on its head with a plastic hammer until the main shaft 

becomes free. To put back the main shaft in place, align the cuts 

on the shaft support section and the main shaft and then tap on 

the main shaft with a plastic hammer to insert it until it is firmly in 

place. 

 

 
Photo 13-7 

 

 
Photo 13-8 

 

13.3.7. Replacement of the front bearing (MET-050 
type) 

To remove the front bearing, insert a round rod from the rear 

bearing side until it touches the bearing and hammer the bearing 

out little by little with a plastic hammer. 

To reinstall, align the cuts on the front bearing and the inner 

magnet and tap on the bearing with a plastic hammer to insert it 

slowly. In doing so, cover the points of hammering with a cloth to 

avoid damaging the bearing. 

 

 
Photo 13-9 

 

Motor shaft 

Outer magnet 

Same 

surface 



13.3.8. Replacement of the rear bearing (MET-050 
type) 

Since the rear bearing is secured by melting teeth, melt those 

teeth with a hot-air welder and raise them before removing the 

bearing. 

To set a new bearing, align the cuts on respective parts, melt the 

melting teeth with a hot-air welder, and crush them with a round 

rod to secure the parts firmly. 

 

 
Photo 13-10 

 

 
Photo 13-11 

 

13.3.9. Replacement of the front bearing (MET-080 
type) 

To remove the front bearing, insert a round rod from the impeller 

side until it touches the bearing and hammer the bearing out little 

by little with a plastic hammer. 

To reinstall, align the cuts on the front bearing and the inner 

magnet and tap on the bearing with a plastic hammer to insert it 

slowly. In doing so, cover the points of hammering with a cloth to 

avoid damaging the bearing. 

 

 
Photo 13-12 

13.3.10. Replacement of the rear bearing (MET-080 
type) 

Note that the rear bearing is secured by melting teeth. To replace 

the rear bearing, first melt those teeth with a hot-air welder and 

raise them. Then insert a round rod from the front bearing side 

until it touches the rear bearing and hammer the rear bearing out 

with a plastic hammer little by little. 

 

 
Photo 13-13 

 

13.3.11. Replacement of the rear thrust ring 
Since the rear thrust ring is secured by melting teeth, melt those 

teeth with a hot-air welder and raise them before removing the 

thrust ring. 

To set a new one, align the cuts on the rear thrust ring and the 

rear casing, melt the melting teeth with a hot-air welder, and 

crush them with a rod to secure the thrust ring firmly. 

 

 
Photo 13-14 



14. MST-050 type 
 

14.1. Construction and parts name 
 

 

 

 

No. Parts name Material Q’ty Remarks  No. Parts name Material Q’ty Remarks 

001 Casing PFA+FCD450 1   101-01 Casing gasket PTFE 1 (Envelope gasket) 

013 Impeller PFA+SiC 1   101-04 Air release gasket PTFE 1 (Envelope gasket) 

015 Impeller nut C-PTFE 1   101-12 Rear casing gasket PTFE 1 (Envelope gasket) 

018 Main shaft SiC 1   101-14 Impeller seat packing PTFE 1 (Envelope gasket) 

028 Bracket FC200 / SS400 1   104-01 Casing bolt SUS304 8  

051 Bearing C/G-PTFE 1 SiC  104-23 Motor bolt SUS304 4  

054 Bearing plate PFA+FCD450 1   104-39 Bracket fastening bolt B SUS304 2  

056 Front thrust ring SiC 1   104-46 
Outer magnet fastening 

screw 
SNCM 2  

057 Outer magnet Rare earth 1   104-47 Rear casing bolt SUS304 12  

058 Inner magnet Rare earth 1   104-52 Drain bolt SUS304 2  

059 Magnet lining PFA 1   104-53 Air release bolt SUS304 2  

060 Rear casing PFA+Eng.Plastic 1 SiC  104-55 Bearing plate bolt SUS304 8  

101 Rear casing ring SCS13 1 SUS304  104-62 Rear casing B SUS304 8  

102 Drain flange FC200 1   901 Motor  1  

111 Air release flange FC200 1   902 Motor liner SS400 1  



14.2. Maintenance and inspection 
 

14.2.1. Routine inspection 
Perform the following inspection and record the results. 

(1) The fluid level of the supply tank 

(2) The suction and discharge pressure 

(3) The current of the motor and the bearing temperature 

(4) Abnormal noise and abnormal vibration 

(5) Leaks on flanges and gasket 

 

14.2.2. Regular inspection 
Be careful in handling metals not to squeeze hands or fingers 

since the outer and inner magnets are very strong (magnetic 

force).  

Also, be extra careful in handling the main shaft, bearings, and 

thrust rings as they have the potential of break and may cause 

serious injuries. 

 

14.2.3. Abrasive limit of the bearing 
 

MET-050 A [mm] φB [mm] C [mm] 

At the time of 

delivery 
6.0 24.5 5.0 

At the time of 

replacement 
5.0 25.5 4.0 

 

Fig. 14-1 

 
 

 

 

Components Inspection item Action/replacement timing 

Casing 

Presence of scratches, cracks, fractures, or deformation Replacement/finding the cause Bushing plate 

Spacer plate 

Impeller 

Accretion on the interface with the fluid, especially inside the 

circulation path 
Washing 

Bushing 

Thrust ring 

Gasket 

Inner magnet 

Presence of scratches, cracks, fractures, or deformation Replacement/finding the cause 

Accretion on the interface with the fluid Washing 

Contact with the rear casing Replacement/finding the cause 

Anomaly in the main shaft supporting condition Replacement/finding the cause 

Main shaft 

Presence of scratches, cracks, fractures, or deformation Replacement/finding the cause 

Accretion on the interface with the fluid Washing 

Wear on the rubbing surface 
Replacement/finding the cause (if 

less than one year old) 

Rear casing 

Presence of scratches, cracks, fractures, or deformation Replacement/finding the cause 

Accretion on the interface with the fluid Washing 

Contact with the inner or outer magnet Replacement/finding the cause 

Impeller nut 

Presence of scratches, cracks, fractures, or deformation Replacement/finding the cause 

Accretion on the interface with the fluid Washing 

Looseness Replacement/finding the cause 

Outer magnet 

Presence of scratches, cracks, fractures, or deformation Replacement/finding the cause 

Accretion on the magnet Cleaning 

Anomaly in the counting condition Finding the cause 

Looseness of fastening screws Finding the cause 

Motor bearing Presence of abnormal noise 
Replacement/finding the cause (if 

less than two years old) 



14.3. Disassembling & assembling 
 

14.3.1. Notes on disassembling 
(1) Wear appropriate protective gear (rubber gloves, protective 

goggles) before disassembling the pump. 

 

 

Warning 

 

There is a danger of injury resulting from the human body 

getting in contact with the chemical during or after the 

disassembling operation. 

 

(2) Be careful in handling the main shaft and bearings as they 

are vulnerable to physical damage. 

(3) Since the inner and outer magnets are strongly magnetized, 

pay attention to attraction of metallic dusts and metallic 

items. 

 

 

Warning 

 

If a finger gets caught in between the inner or outer magnet 

and a metal when they attract each other, a serious injury 

can be expected. 

 

14.3.2. Preparation for disassembling 
(1) Ensure the safety of operation, for example securing the 

footing. 

(2) Turn OFF the main power to prevent an accidental operation 

of the motor and indicate a maintenance work is in progress 

with a sign so that nobody would turn on the power. 

 

 

Warning 

 

Possible Explosion 

 

The worker may suffer a serious injury if the power is turned 

on inadvertently during a disassembly operation. In 

addition, it may cause an explosion in an explosive 

atmosphere. 

 

 

Warning 

 

The pump is a rotational machine and the worker may suffer 

a serious injury if the power is turned on with the rotor 

exposed during the disassembling operation. 

 

(3) Close the valves on the suction/discharge piping completely 

and indicate that a maintenance work is in progress with a 

sign so that nobody would release the valves. 

(4) Before loosening flange bolts, wear a pair of rubber gloves, 

protective goggles, etc. and drain the pump and piping from 

the drain provided on the pump. 
 

 

Warning 

 

If the chemical splashes outside the pump and attaches to 

the human body, it may results in a burn or a serious injury. 

As for the procedures for draining, refer to the common example 

explained below and give a thorough consideration to the fluid 

and working environment involved. 

1) Release the pump drain. 

2) Loosen the four bolts on the discharge side drain connection 

slowly and evenly. If the fluid leaks from the drain during this 

operation, wait for the fluid to stop and retreat to a safe 

position until the fluid comes to a complete stop. 
 

 

Warning 
 

(1) If the four bolts on the pump flange on the discharge 

side were loosened quickly, the fluid may scatter from 

the drain and cause a serious injury to the worker. 

(2) It is dangerous to stand in front of the drain during the 

draining operation. Always check the standing position 

while proceeding with the operation. 

 
(5) Repeat the step 2) described above and confirm that the 

drain operation is complete by lifting the piping with a 

screwdriver or a similar tool when the bolts are removed. 

 

14.3.3. Disassembling 
(1) Remove the bracket fastening bolts (104-39). 

(2) Remove the casing bolts (104-01), move all the pump 

components other than the casing towards the back as far 

as possible and turn them to face the operator. 

(3) Attach disassembling bolts (two M12 x L30 fully threaded [* 

L110 for 3.7kW]) to the left and right M12 threaded holes on 

the bracket (028) and tighten them evenly until the entire 

inner magnet becomes visible. This will enable the bushing 

plate unit to be taken out. 
 

 

Warning 
 

In removing the bushing plate unit, ensure to hold the 

bushing plate with the hand. Pay attention not to have the 

finger caught between parts or drop the bushing plate. 

 



(4) After removing the bushing plate, place it on a rag with the 

inner magnet facing down. 

(5) Secure the impeller and loosen the impeller nuts (015). 

(6) Upon removing the impeller nuts, it will be possible to 

dismount the impeller bushing plate from the main shaft. 

(7) Remove the spacer plate unit from the bracket. 
 

 

Warning 
 

In removing the spacer plate unit, ensure to take it out 

straight. Otherwise it may damage the rear casing (060). 

 

(8) After removing the spacer plate unit, place it on a rag with 

the rear casing facing up. 

(9) Remove the rear casing bolts (104-62). 

(10) Lift the cylindrical portion of the rear casing and remove the 

rear casing and the rear casing ring. 

(11) Place the rear casing and the rear casing ring, which have 

been removed, on a rag in the form they are taken off. Upon 

doing so, the rear casing becomes free from the rear casing 

ring. Take your hands off the rear casing once and then lift 

the rear casing ring slowly. 

 

14.3.4. Assembling 
Assemble the pump by reversing the disassembling procedure. 

(1) Apply the gasket paste on the rear casing gasket (101-12) 

and place it on the plastic part of spacer plate. 

(2) Place the rear casing on a flat surface with its collar facing 

down and insert the rear casing ring slowly. In doing so, 

ensure to match the centers of the circumference of rear 

casing collar and the inner circle of rear casing. 

(3) Hold the cylindrical part of rear casing and set it on the 

spacer plate. In doing so, ensure that the rear casing gasket 

would not shift. 

(4) Secure the rear casing ring with the rear casing bolts. In 

doing so, tighten each bolt little by little in order to avoid 

uneven fastening and, finally, tighten all bolts with a torque 

of 15 N-m. (Hint: 10 N·m/12.5 N·m/15 N·m) 

(5) Set the main shaft with its tip pointing up and put the 

bushing plate and impeller in place in this order. Secure the 

impeller and tighten the impeller nut. 

(6) Set the spacer unit onto the bracket. Note that the 

disassembling bolts should be inserted securely onto the 

bracket prior to setting the spacer unit. 

(7) Apply the gasket paste on the bushing plate unit (101-11) 

and mount it on the spacer unit. 

(8) Align the bushing plate unit and the bracket and loosen the 

disassembling bolts on the left and right evenly. While the 

bushing plate unit needs to be pushed manually before the 

magnetic force start to work, take utmost care not to let it 

drop or fingers caught in the gap. Loosen the disassembling 

bolts until they become completely free. 
 

 

Warning 
 

Once the magnetic force starts to work, the bushing plate 

unit will be drawn into the setting position automatically. Pay 

attention not to let the unit fall or pinch your fingers. 

 

(9) Apply the gasket paste on the casing gasket (101-1) and set 

the gasket on the casing. 

(10) Set all the pump components other than the casing on the 

casing and tighten the casing bolts in diagonal order. 

(11) Tighten the bracket fastening bolts. 

(12) Upon completion of assembling, take off the external fan 

cover of the motor and ensure that the external fan can be 

turned by hand easily. 

 



14.3.5. Replacement of the motor and outer magnet 
(1) Place the motor upright on the floor with its external fan, 

which has been removed from the bracket, facing down. 

(2) Loosen the outer magnet fastening screws (104-46) and 

draw out the outer magnet (057) from the main shaft of the 

motor. 

(3) To install, insert the outer magnet (057) into the main shaft 

of the motor and tighten the outer magnet fastening screws 

(104-46) observing the torque specified in 22.4 Tightening 

Torque for the Outer Magnet Fastening Screws. In doing so, 

align the bottom of outer magnet and the top of the motor 

shaft. (Fig. 14-2) 

 

Fig. 14-2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

14.3.6. Removing and replacing the main shaft 
(1) To take out the main shaft, hold the inner magnet securely 

and hammer the tip of the main shaft with a plastic hammer 

lightly. In doing so, pay attention to keep the tip of the shaft 

and the plastic hammer in parallel so that the hammering 

would not damage threads. 

(2) To replace, hold the inner magnet securely, align the cuts on 

the inner magnet and the main shaft, and hammer the rear 

end of shaft with a plastic hammer lightly. In doing so, pay 

attention to keep the end of the shaft and the plastic 

hammer in parallel so that the hammering would not 

damage the end. 

 

14.3.7. Replacement of the bushing 
(1) To remove the bushing, put a plastic or wooden round rod 

(of 55 mm diameter) against the bushing from the rear of 

the bushing plate (the flat side) and tap on the rod with a 

plastic hammer. Be careful to hold the rod flat against the 

bushing surface. 

(2) To replace a new bushing, align the cuts on the bushing 

plate and the bushing, cover the rubbing surface with a rag 

for protection, and then insert it with a plastic hammer. 

 

14.3.8. Replacement of the thrust ring 
(1) To remove the thrust ring, melt the melting teeth with a 

hot-air welder and raise them with an edge of a knife or a 

similar device. 

(2) To replace a new one, align the cuts, melt the melting teeth 

with a hot-air welder, and crush them with a round rod (of 4 

mm diameter). 

 

Motor shaft 

Outer magnet 

Same 

surface 



15. MEP-040/050 type 
 

15.1. Construction and parts name 
 

 

 

 

No. Parts name Material Q’ty Remarks  No. Parts name Material Q’ty Remarks 

001 Casing G-PP 1   058 Inner magnet 
Permanent 

magnet 
1  

006 Suction flange G-PP 1   059 Magnet lining PP 1  

010 Discharge flange G-PP 1   060 Rear casing G-PP 1  

013 Impeller G-PP 1   105 Mouth ring Carbon 1 C-PTFE/SiC 

018 Main shaft Al2O3 / SiC 1   102-01 O-ring (casing) FPM/EPDM 1  

028 Bracket FC200 1   102-15 O-ring (suction flange) FPM/EPDM 1  

(038) Drain PP 1 *1  102-16 O-ring (discharge flange) FPM/EPDM 1  

051 Bearing Carbon 1 C-PTFE/SiC  104-03 Casing bolt SUS304 8  

054 Front thrust ring Al2O3 / SiC 1   104-23 Motor bolt SUS304 4  

056 Rear thrust ring Al2O3 / SiC 1   104-46 
Outer magnet fastening 

screw 
SNCM 2  

057 Outer magnet 
Permanent 

magnet 
1   901 Motor  1  

 

*1 The standard model does not have a drain. 

*2 Eye-bolts cannot be fitted on the 0.4kW type. 

 



15.2. Maintenance and inspection 
 

15.2.1. Routine inspection 
Perform the following inspection and record the results. 

(1) The fluid level of the supply tank 

(2) The suction and discharge pressure 

(3) The current of the motor and the bearing temperature 

(4) Abnormal noise and abnormal vibration 

(5) Leaks on flanges and O-ring 

 

15.2.2. Regular inspection 
Be careful in handling metals not to squeeze hands or fingers 

since the outer and inner magnets are very strong (magnetic 

force).  

Also, be extra careful in handling the main shaft, bearings, and 

thrust rings as they have the potential of break and may cause 

serious injuries. 

 

15.2.3. Abrasive limit of the bearing 
 

 A [mm] B [mm] φC [mm] 

Type 040 050 040 050 040 050 

At the time of 

delivery 
6.0 7.0 50.0 26.0 

At the time of 

replacement 
5.0 6.0 49.0 27.0 

 

Fig. 15-1 

 
 Mouth ring Bearing 

 

 

Components Inspection item Action/replacement timing 

Casing 

Accretion on the interface with the fluid Washing 

Corrosion and swelling on the O-ring Replace if faulty 

Presence of cracks Check the cause if present 

Presence of wears, rubbing, or cracks on the front thrust Check the cause if present 

Impellers 

Accretion on the blades, presence of foreign matters Washing 

Contact of entrance Check the cause if present 

Wear on the mouth ring Check the cause if present 

Inner magnet 

Rubbing against the rear casing Check the cause if present 

Presence of cracks on the edge and cylinder inner surfaces Check the cause if present 

Accretion on the interface with the fluid Washing 

Wear on the front bearing Check the cause if abnormal 

Clogged cooling path on the front bearing/rear bearing Washing 

Rear casing 

Rubbing against the inner magnet Check the cause if present 

Accretion on the interface with the fluid Washing 

Presence of wears, rubbing, or cracks on the rear thrust Check the cause if present 

Main shaft 
Presence of cracks Check the cause if present 

Wear on the bearing Check the cause if abnormal 

Outer magnet 

Rubbing against the rear casing Check the cause if present 

Connection condition of the outer yoke and the motor shaft, loose 

screws 

Redo tightening at the 

proper position 

Motor bearing Presence of abnormal noise 
Once in two years 

(guideline) 



15.3. Disassembling & assembling 
 

15.3.1. Notes on disassembling 
(1) Wear appropriate protective gear (rubber gloves, protective 

goggles) before disassembling the pump. 

 

 

Warning 

 

There is a danger of injury resulting from the human body 

getting in contact with the chemical during or after the 

disassembling operation. 

 

(2) Be careful in handling the main shaft and bearings as they 

are vulnerable to physical damage. 

(3) Since the inner and outer magnets are strongly magnetized, 

pay attention to attraction of metallic dusts and metallic 

items. 

 

 

Warning 

 

If a finger gets caught in between the inner or outer magnet 

and a metal when they attract each other, a serious injury 

can be expected. 

 

15.3.2. Preparation for disassembling 
(1) Ensure the safety of operation, for example securing the 

footing. 

(2) Turn OFF the main power to prevent an accidental operation 

of the motor and indicate a maintenance work is in progress 

with a sign so that nobody would turn on the power. 

 

 

Warning 

 

Possible Explosion 

 

The worker may suffer a serious injury if the power is turned 

on inadvertently during a disassembly operation. In 

addition, it may cause an explosion in an explosive 

atmosphere. 

 

 

Warning 

 

The pump is a rotational machine and the worker may suffer 

a serious injury if the power is turned on with the rotor 

exposed during the disassembling operation. 

 

(3) Close the valves on the suction/discharge piping completely 

and indicate that a maintenance work is in progress with a 

sign so that nobody would release the valves. 

(4) Always wear a pair of rubber gloves, protective eyeglasses, 

etc. before trying to loosen the flange bolts. If the casing has 

a drain, ensure to drain the fluid by loosening the drain plug. 

 

 

Warning 

 

If the chemical splashes outside the pump and attaches to 

the human body, it may results in a burn or a serious injury. 

 



15.3.3 Disassembling 
(1) Remove the casing bolts (104-03). If the casing does not 

have a drain, be extra careful as the fluid may spatter. 

 

 
Photo 15-1 

 

(2) Pull out the impeller (013) and the inner magnet (058+059) 

towards the front. 

 

 
Photo 15-2 

 

(3) Pull out the rear casing (060) towards the front. If it is tight, 

stick a screwdriver or a similar tool into the gap along the 

circumference to remove it. 

 

 
Photo 15-3 

15.3.4. Assembling 
For assembling the pump, follow the disassembling procedure in 

reverse order. 

(1) Insert the motor (with outer magnet) into the bracket and 

secure it with motor bolts. 

(2) Set the rear casing onto the bracket and insert the inner 

magnet and the impeller into the main shaft. 

 

 

Warning 

 

If a finger gets caught in between the inner or outer magnet 

(057) and a metal when they attract each other due to the 

magnetic force, a serious injury can be expected. 

 

(3) Set the O-ring onto the casing. 

(4) Set the casing and tighten the casing bolts. Here, note that 

the torque should be 41.0 N·m (4.2 kgf·m). 

(5) Upon completion of assembling, remove the external fan 

cover of the motor and confirm that the external fan can be 

turned easily by hand. 

 

15.3.5. Replacement of the motor and outer magnet 
(1) Place the motor upright on the floor with its external fan, 

which has been removed from the bracket, facing down. 

(2) Loosen the outer magnet fastening screws (104-46) and 

draw out the outer magnet (057) from the main shaft of the 

motor. 

(3) To install, insert the outer magnet (057) into the main shaft 

of the motor and tighten the outer magnet fastening screws 

(104-46) observing the torque specified in 22.4 Tightening 

Torque for the Outer Magnet Fastening Screws. In doing so, 

align the bottom of outer magnet and the top of the motor 

shaft. (Fig. 15-2) 

 

Fig. 15-2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Motor shaft 

Outer magnet 

Same 

surface 



15.3.6 Installing and removing the impeller and 
inner magnet 

The joint between the impeller and the inner magnet is welded at 

two points after they are fit together by matching the convex and 

concave portions. To replace either component, first remove the 

welds with a knife or a grinder. To install these parts, ensure that 

they are secured by welding. 

 

15.3.7. Replacement of bearing 
To remove the bearing, refer to the previous "Installing and 

removing the impeller and inner magnet" and remove the impeller. 

Then insert a round rod (of around 35mm dia.) from the impeller 

side of the inner magnet and hammer the bearing out little by little 

with a plastic hammer. To reinstall, align the cuts on the bearing 

and the inner magnet and tap on the bearing with a plastic 

hammer to insert it slowly. In doing so, cover the points of 

hammering with a cloth to avoid damaging the bearing. 

 

 
Photo 15-4 

 

15.3.8. Replacement of the mouth ring and the 
front/rear thrust rings 

Since these parts are secured by melting teeth, melt those teeth 

with a hot-air welder and raise them before removing the parts. 

To set new parts, align the cuts on respective parts, melt the 

melting teeth with a hot-air welder, and crush them with a rod to 

secure the parts firmly. 

 

 



6. MEP-080 type 
 

16.1. Construction and parts name 
 

 

 

 

No. Parts name Material Q’ty Remarks  No. Parts name Material Q’ty Remarks 

001 Casing G-PP 1   059 Magnet lining PP 1  

002 Casing cover FC200 1   060 Rear casing G-PP 1  

006 Suction flange G-PP 1   105 Mouth ring Carbon 1 C-PTFE/SiC 

006-01 Suction flange adapter G-PP    102-01 O-ring (casing) FPM/EPDM 1  

010 Discharge flange G-PP 1   102-15 O-ring (suction flange) FPM/EPDM 1  

010-01 
Discharge flange 

adapter 
G-PP 1   102-16 O-ring (discharge flange) FPM/EPDM 1  

013 Impeller G-PP 1   104-01 Casing bolt SUS304 8  

018 Main shaft Al2O3 / SiC 1   104-03 Casing cover bolt SUS304 4  

028 Bracket FC200 1   104-23 Motor bolt SUS304 4  

051 Bearing Carbon 1 C-PTFE/SiC  (104-33) Motor liner bolt SUS304 4 11 kW 

054 Front thrust ring Al2O3 / SiC 1   104-46 
Outer magnet fastening 

screw 
SNCM 2  

056 Rear thrust ring Al2O3 / SiC 1   104-54 Rear casing bolt SUS304 1  

057 Outer magnet 
Permanent 

magnet 
1   901 Motor    

058 Inner magnet 
Permanent 

magnet 
1   (902) Motor liner   11 kW 

 



16.2. Maintenance and inspection 
 

16.2.1. Routine inspection 
Perform the following inspection and record the results. 

(1) The fluid level of the supply tank 

(2) The suction and discharge pressure 

(3) The current of the motor and the bearing temperature 

(4) Abnormal noise and abnormal vibration 

(5) Leaks on flanges and O-ring 

 

16.2.2. Regular inspection 
Be careful in handling metals not to squeeze hands or fingers 

since the outer and inner magnets are very strong (magnetic 

force).  

Also, be extra careful in handling the main shaft, bearings, and 

thrust rings as they have the potential of break and may cause 

serious injuries. 

16.2.3. Abrasive limit of the bearing 
 

 A [mm] φB [mm] C [mm] 

At the time of 

delivery 
50.0 26.0 8.0 

At the time of 

replacement 
49.0 27.0 7.0 

 

Fig. 16-1 

 
 Bearing Mouth ring 

 

 

Components Inspection item Action/replacement timing 

Casing 

Accretion on the interface with the fluid Washing 

Corrosion and swelling on the O-ring Replace if faulty 

Presence of cracks Check the cause if present 

Impellers 
Accretion on the blades, presence of foreign matters Washing 

Contact of entrance Check the cause if present 

Inner magnet 

Rubbing against the rear casing Check the cause if present 

Presence of cracks on the edge and cylinder inner surfaces Check the cause if present 

Accretion on the interface with the fluid Washing 

Wear on the bearing Check the cause if abnormal 

Clogged cooling path on the bearing Washing 

Rear casing 

Rubbing against the inner magnet Check the cause if present 

Accretion on the interface with the fluid Washing 

Presence of wears, rubbing, or cracks on the rear thrust Check the cause if present 

Main shaft 
Presence of cracks Check the cause if present 

Wear on the bearing Check the cause if abnormal 

Outer magnet 

Rubbing against the rear casing Check the cause if present 

Connection condition of the outer yoke and the motor shaft, loose 

screws 

Redo tightening at the 

proper position 

Motor bearing Presence of abnormal noise 
Once in two years 

(guideline) 

C 

φ

B
 

A 



16.3. Disassembling & assembling 
 

16.3.1. Notes on disassembling 
(1) Wear appropriate protective gear (rubber gloves, protective 

goggles) before disassembling the pump. 

 

 

Warning 

 

There is a danger of injury resulting from the human body 

getting in contact with the chemical during or after the 

disassembling operation. 

 

(2) Be careful in handling the main shaft and bearings as they 

are vulnerable to physical damage. 

(3) Since the inner and outer magnets are strongly magnetized, 

pay attention to attraction of metallic dusts and metallic 

items. 

 

 

Warning 

 

If a finger gets caught in between the inner or outer magnet 

and a metal when they attract each other, a serious injury 

can be expected. 

 

16.3.2. Preparation for disassembling 
(1) Ensure the safety of operation, for example securing the 

footing. 

(2) Turn OFF the main power to prevent an accidental operation 

of the motor and indicate a maintenance work is in progress 

with a sign so that nobody would turn on the power. 

 

 

Warning 

 

Possible Explosion 

 

The worker may suffer a serious injury if the power is turned 

on inadvertently during a disassembly operation. In 

addition, it may cause an explosion in an explosive 

atmosphere. 

 

 

Warning 

 

The pump is a rotational machine and the worker may suffer 

a serious injury if the power is turned on with the rotor 

exposed during the disassembling operation. 

 

(3) Close the valves on the suction/discharge piping completely 

and indicate that a maintenance work is in progress with a 

sign so that nobody would release the valves. 

(4) Always wear a pair of rubber gloves, protective eyeglasses, 

etc. before trying to loosen the flange bolts. If the casing has 

a drain, ensure to drain the fluid by loosening the drain plug. 

 

 

Warning 

 

If the chemical splashes outside the pump and attaches to 

the human body, it may results in a burn or a serious injury. 

 



16.3.3. Disassembling 
(1) After removing the casing cover bolts (104-03), remove the 

casing bolts (104-01). 

If the casing does not have a drain, be extra careful as the 

fluid may spatter. 

 

 
Photo 16-1 

 

 
Photo 16-2 

 

 

i  Information 

 

To remove the casing cover, the suction flange needs to be 

removed. 

 

(3) Pull out the casing (001) and the rear casing (060) towards 

the front. 
 

 
Photo 16-3 

 

 

Warning 

 

If a finger gets caught in between the inner or outer magnet 

and a metal when they attract each other due to the 

magnetic force, a serious injury can be expected. 

(4) Place the casing (001) and the rear casing (060) that have 

been drawn out on the floor. 

Loosen the rear casing bolts (104-54) and remove the rear 

casing (060). 

 

 
Photo 16-4 

 

(5) Also remove the impeller (013) and the inner magnet 

(058+059). 

 

 
Photo 16-5 

 

(6) Remove the motor bolts (104-23) and pull out the motor. In 

doing so, prevent the motor from falling by suspending the 

motor with a chain block using the provisions for hooking on 

the motor or by securing the motor with a lumber. 

 



16.3.4. Assembling 
For assembling the pump, follow the disassembling procedure in 

reverse order. 

(1) Set the outer magnet onto the motor shaft and tighten the 

outer magnet fastening screws (104-46) with the specified 

torque in [22.4 Tightening Torque for the Outer Magnet 

Fastening Screws]. In doing so, pay attention so that the 

end surfaces of the outer magnet and the motor will align as 

shown in Fig.16-2. 

 

Fig. 16-2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(2) Insert the motor into the bracket and secure it with motor 

bolts. 

(3) Insert the inner magnet and the impeller into the pump main 

shaft, set the O-ring (102-01) in the casing, fit the rear 

casing into the casing, and tighten the rear casing bolts to 

secure them. (Hold the tightening torque to the level of 

manual tightening.) 

(4) Set this assembly on the bracket. To do so, use a spacer 

such as a piece of wood and be extra careful not to have 

fingers pinched. 

 

 

Warning 

 

If a finger gets caught in between the inner or outer magnet 

and a metal when they attract each other due to the 

magnetic force, a serious injury can be expected. 

 

(5) Tighten the casing bolts. 

(6) Here, adjust the tightening torque to 15.0 N·m (153 kg·cm). 

(7) Set the casing cover and tighten the casing cover bolts 

evenly. 

(8) Upon completion of assembling, remove the external fan 

cover of the motor and confirm that the external fan can be 

turned easily by hand. 

 

16.3.5. Installing and removing the impeller and 
inner magnet 

The joint between the impeller and the inner magnet is welded 

after they are fit together by matching the convex and concave 

portions. To replace either component, first remove the welds 

with a knife or a grinder. To install these parts, ensure that they 

are secured by welding. 

 

16.3.6. Replacement of bearing 
To remove the bearing, refer to the previous "Installing and 

removing the impeller and inner magnet" and remove the impeller. 

Then insert a round rod (of around 35mm dia.) from the impeller 

side of the inner magnet and hammer the bearing out little by little 

with a plastic hammer. To reinstall, align the cuts on the bearing 

and the inner magnet and tap on the bearing with a plastic 

hammer to insert it slowly. In doing so, cover the points of 

hammering with a cloth to avoid damaging the bearing. 

 

 
Photo 16-6 

 

16.3.7. Replacement of the mouth ring and the 
front/rear thrust rings 

Since these parts are secured by melting teeth, melt those teeth 

with a hot-air welder and raise them before removing the parts. 

To set new parts, align the cuts on respective parts, melt the 

melting teeth with a hot-air welder, and crush them with a round 

rod to secure the parts firmly. 

 

 
Photo 16-7 

 

Motor shaft 

Outer magnet 

Same 

surface 



17. MES-040 type 
 

17.1. Construction and parts name 
 

 

 

 

No. Parts name Material Q’ty Remarks  No. Parts name Material Q’ty Remarks 

001 Casing G-PP 1   105 Mouth ring Carbon 1 C-PTFE/SiC 

006 Suction flange G-PP 1   120 Partition G-PP 1  

010 Discharge flange G-PP 1   101-17 Tank gasket FPM / EPDM 1  

013 Impeller G-PP 1   101-18 Partition gasket FPM / EPDM 1  

018 Main shaft Al2O3 / SiC 1   102-01 O-ring (casing) FPM / EPDM 1  

028 Bracket FC200 1   102-12 O-ring (drain plug) FPM / EPDM 1  

037 Air release plug G-PP 1   102-15 O-ring (suction pipe) FPM / EPDM 1  

038 Drain plug G-PP 1   102-16 O-ring (discharge pipe) FPM / EPDM 1  

042 Tank G-PP 1   102-25 O-ring (air release plug) FPM / EPDM 1  

051 Bearing Carbon 1 C-PTFE/SiC  104-02 Casing fastening bolt SUS304 4  

054 Front thrust ring Al2O3 / SiC 1   104-03 Casing bolt SUS304 8  

056 Rear thrust ring Al2O3 / SiC 1   104-17 Bracket bolt SUS304 4  

057 Outer magnet 
Permanent 

magnet 
1   104-23 Motor bolt SUS304 4  

058 Inner magnet 
Permanent 

magnet 
1   104-46 

Outer magnet fastening 

screw 
SNCM 2  

059 Magnet lining PP 1   301 Base FC200 1  

060 Rear casing G-PP 1   901 Motor  1  



Note that this pump is a self-priming pump. As for the priming 

time, see [22.6. Priming time for self-priming pumps]. 

 

17.2. Maintenance and inspection 
 

17.2.1. Routine inspection 
Perform the following inspection and record the results. 

(1) The fluid level of the supply tank 

(2) The suction and discharge pressure 

(3) The current of the motor and the bearing temperature 

(4) Abnormal noise and abnormal vibration 

(5) Leaks on flanges and O-ring 

 
17.2.2. Regular inspection 
Be careful in handling metals not to squeeze hands or fingers 

since the outer and inner magnets are very strong (magnetic 

force).  

Also, be extra careful in handling the main shaft, bearings, and 

thrust rings as they have the potential of break and may cause 

serious injuries. 

 

17.2.3. Abrasive limit of the bearing 
 

 A [mm] B [mm] φC [mm] 

At the time of 

delivery 
6.0 50.0 26.0 

At the time of 

replacement 
5.0 49.0 27.0 

 

Fig. 17-1 

 
 Mouth ring Bearing 

 

 

Components Inspection item Action/replacement timing 

Casing 

Accretion on the interface with the fluid Washing 

Corrosion and swelling on the O-ring Replace if faulty 

Presence of cracks Check the cause if present 

Presence of wears, rubbing, or cracks on the front thrust Check the cause if present 

Impellers 

Accretion on the blades, presence of foreign matters Washing 

Contact of entrance Check the cause if present 

Wear on the mouth ring Check the cause if present 

Inner magnet 

Rubbing against the rear casing Check the cause if present 

Presence of cracks on the edge and cylinder inner surfaces Check the cause if present 

Accretion on the interface with the fluid Washing 

Wear on the bearing Check the cause if abnormal 

Clogged cooling path on the bearing Washing 

Rear casing 

Rubbing against the inner magnet Check the cause if present 

Accretion on the interface with the fluid Washing 

Presence of wears, rubbing, or cracks on the rear thrust Check the cause if present 

Main shaft 
Presence of cracks Check the cause if present 

Wear on the bearing Check the cause if abnormal 

Outer magnet 

Rubbing against the rear casing Check the cause if present 

Connection condition of the outer yoke and the motor shaft, loose 

screws 

Redo tightening at the 

proper position 

Motor bearing Presence of abnormal noise 
Once in two years 

(guideline) 



17.3. Disassembling & assembling 
 

17.3.1. Notes on disassembling 
(1) Wear appropriate protective gear (rubber gloves, protective 

goggles) before disassembling the pump. 

 

 

Warning 

 

There is a danger of injury resulting from the human body 

getting in contact with the chemical during or after the 

disassembling operation. 

 

(2) Be careful in handling the main shaft and bearings as they 

are vulnerable to physical damage. 

(3) Since the inner and outer magnets are strongly magnetized, 

pay attention to attraction of metallic dusts and metallic 

items. 

 

 

Warning 

 

If a finger gets caught in between the inner or outer magnet 

and a metal when they attract each other, a serious injury 

can be expected. 

 

17.3.2. Preparation for disassembling 
(1) Ensure the safety of operation, for example securing the 

footing. 

(2) Turn OFF the main power to prevent an accidental operation 

of the motor and indicate a maintenance work is in progress 

with a sign so that nobody would turn on the power. 

 

 

Warning 

 

Possible Explosion 

 

The worker may suffer a serious injury if the power is turned 

on inadvertently during a disassembly operation. In 

addition, it may cause an explosion in an explosive 

atmosphere. 

 

 

Warning 

 

The pump is a rotational machine and the worker may suffer 

a serious injury if the power is turned on with the rotor 

exposed during the disassembling operation. 

 

(3) Close the valves on the suction/discharge piping completely 

and indicate that a maintenance work is in progress with a 

sign so that nobody would release the valves. 

(4) Before loosening flange bolts, wear a pair of rubber gloves, 

protective goggles, etc. and drain the pump and piping from 

the drain provided on the pump. 

 

 

Warning 

 

If the chemical splashes outside the pump and attaches to 

the human body, it may results in a burn or a serious injury. 

As for the procedures for draining, refer to the common example 

explained below and give a thorough consideration to the fluid 

and working environment involved. 

1) Release the pump drain. 

2) Loosen the four bolts on the discharge side drain connection 

slowly and evenly. If the fluid leaks from the drain during this 

operation, wait for the fluid to stop and retreat to a safe 

position until the fluid comes to a complete stop. 
 

 

Warning 
 

(1) If the four bolts on the pump flange on the discharge 

side were loosened quickly, the fluid may scatter from 

the drain and cause a serious injury to the worker. 

(2) It is dangerous to stand in front of the drain during the 

draining operation. Always check the standing position 

while proceeding with the operation. 

 
(5) Repeat the step 2) described above and confirm that the 

drain operation is complete by lifting the piping with a 

screwdriver or a similar tool when the bolts are removed. 

 



17.3.3. Disassembling 
(1) Remove the two bracket bolts (104-17) that hold the bracket 

(028) and the bed together. 

 

 
Photo 17-1 

 

(2) Remove the eight casing bolts (104-03) that secure the 

bracket. 

 

 
Photo 17-2 

 

 
Photo 17-3 

 

(3) Remove the two casing fastening bolts (104-02). 

 

 
Photo 17-4 

(4) Remove the casing assembly. 

 

 
Photo 17-5 

 

(5) Pull out the impeller (013) and the inner magnet (058+059) 

towards the front. 

 

 
Photo 17-6 

 

(6) Pull out the rear casing (060) towards the front. If it is tight, 

stick a screwdriver or a similar tool into the gap along the 

circumference to remove it. 

 

 
Photo 17-7 

 

(4) Remove the motor bolts (104-23) and pull out the motor. In 

doing so, prevent the motor from falling by suspending the 

motor with a chain block using the provisions for hooking on 

the motor or by securing the motor with a lumber. 

 



17.3.4. Assembling 
For assembling the pump, follow the disassembling procedure in 

reverse order. 

(1) Insert the motor into the bracket and tighten the motor bolts 

(104-23). 

(2) Insert and set the impeller and the inner magnet into the 

main shaft of the rear casing and, while keeping this posture, 

set it onto the bracket. In setting the assembly onto the 

bracket, use spacers and liners and pay extra attention not 

to have fingers pinched. 

(3) Set the O-ring in the casing. 

(4) Set the casing and tighten the casing bolts. 

Here, the torque should be 15.0 N-m (153 kg-cm) 

(5) Upon completion of assembling, remove the external fan 

cover on the motor and ensure that the external fan can be 

turned by hand lightly. 

 

17.3.5. Replacement of the motor and outer magnet 
(1) Place the motor, which has been taken off the bracket, 

upright with its external fan facing down. 

(2) Loosen the outer magnet fastening screws (104-46) and 

pull out the outer magnet (057) from the motor main shaft. 

(3) To install them, mount the outer magnet (057) onto the 

motor main shaft and tighten the outer magnet fastening 

screws (104-46) with the torque specified in [22.4 

Tightening Torque for the Outer Magnet Fastening Screws]. 

Note that the bottom of outer magnet and the top end of the 

motor shaft should be on the same plane. [Fig. 17-2] 

When setting the motor on the bracket, use spacers and 

liners and pay extra attention not to have fingers 

pinched. 

 

Warning 

 

If a finger gets caught in between the inner or outer magnet 

and a metal when they attract each other due to the 

magnetic force, a serious injury can be expected. 

 

Fig. 17-2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

17.3.6. Installing and removing the impeller and 
inner magnet 

The joint between the impeller and the inner magnet is welded 

after they are fit together by matching the convex and concave 

portions. To replace either component, first remove the welds 

with a knife or a grinder. To install these parts, ensure that they 

are secured by welding. 

 

 
Photo 17-8 

 

 
Photo 17-9 

 

17.3.7. Replacement of bearing 
To remove the bearing, refer to the previous "Installing and 

removing the impeller and inner magnet" and remove the impeller. 

Then insert a round rod (of around 35mm dia.) from the impeller 

side of the inner magnet and hammer the bearing out little by little 

with a plastic hammer. To reinstall, align the cuts on the bearing 

and the inner magnet and tap on the bearing with a plastic 

hammer to insert it slowly. In doing so, cover the points of 

hammering with a cloth to avoid damaging the bearing. 

 

 
Photo 17-10 

 

Motor shaft 

Outer magnet 

Same 

surface 



17.3.8. Replacement of the mouth ring and the 
front/rear thrust rings 

Since these parts are secured by melting teeth, melt those teeth 

with a hot-air welder and raise them before removing the parts. 

To set new parts, align the cuts on respective parts, melt the 

melting teeth with a hot-air welder, and crush them with a round 

rod to secure the parts firmly. 

 

 
Photo 17-11 

 

 
Photo 17-12 

 

 
Photo 17-13 

 



18. MES-050 type 
 

18.1. Construction and parts name 
 

 
 

 

No. Parts name Material Q’ty Remarks  No. Parts name Material Q’ty Remarks 

001 Casing PP / PVDF 1   102-01 O-ring (for casing) FPM / EPDM 1  

013 Impeller + magnet lining PP / PVDF 1   102-12 O-ring (for drain plug) FPM / EPDM 1  

018 Main shaft Al2O3 / SiC 1   102-20 O-ring (for tank) FPM / EPDM 1  

027 Casing support FC200 1   102-25 O-ring (air release plug) FPM / EPDM 1  

028 Bracket FC200 1   102-29 O-ring (for suction) FPM / EPDM 1  

037 Air release plug PP / PVDF 1   104-02 Casing fastening bolt SUS304 2  

038 Drain plug PP / PVDF 1   104-03 Casing bolt SUS304 18  

042 Tank PP / PVDF 1   104-17 Bracket bolt SUS304 4  

051 Bearing Carbon/SiC 1 C/G-PTFE  104-23 Motor bolt SUS304 4  

054 Front thrust ring Al2O3 / SiC 1   104-33 Motor liner bolt SUS304 4 *1 

056 Rear thrust ring Al2O3 / SiC 1   104-39 Bracket fastening bolt SUS304 2  

057 Outer magnet Rare earth 1   104-46 
Outer magnet fastening 

screw 
SNCM 2  

058 Inner magnet Rare earth 1   104-54 Rear casing bolt SUS304 2  

060 Rear casing C-PVDF 1   901 Motor  1  

096 Bracket ring SS400 1   902 Motor liner SS400 1 *1 

105 Mouth ring Carbon/SiC 1 C/G-PTFE       

 

*1 May be required depending on the type of motor. 



Note that this pump is a self-priming pump. As for the priming 

time, see [22.6. Priming time for self-priming pumps]. 

 

18.2. Maintenance and inspection 
 

18.2.1. Routine inspection 
Perform the following inspection and record the results. 

(1) The fluid level of the supply tank 

(2) The suction and discharge pressure 

(3) The current of the motor and the bearing temperature 

(4) Abnormal noise and abnormal vibration 

(5) Leaks on flanges and O-ring 

 

18.2.2. Regular inspection 
Be careful in handling metals not to squeeze hands or fingers 

since the outer and inner magnets are very strong (magnetic 

force).  

Also, be extra careful in handling the main shaft, bearings, and 

thrust rings as they have the potential of break and may cause 

serious injuries. 

18.2.3. Abrasive limit of the bearing 
 

 A [mm] φB [mm] C [mm] 

At the time of 

delivery 
9.0 20.0 5.0 

At the time of 

replacement 
8.0 21.0 4.0 

 

Fig. 18-1 

A

B

φ

C

 
 Mouth ring Bearing 

 

 

Components Inspection item Action/replacement timing 

Casing 

Accretion on the interface with the fluid Washing 

Corrosion and swelling on the O-ring Replace if faulty 

Presence of cracks Check the cause if present 

Presence of wears, rubbing, or cracks on the front thrust Check the cause if present 

Impellers 

Accretion on the blades, presence of foreign matters Washing 

Contact of entrance Check the cause if present 

Wear on the mouth ring Check the cause if present 

Inner magnet 

Rubbing against the rear casing Check the cause if present 

Presence of cracks on the edge and cylinder inner surfaces Check the cause if present 

Accretion on the interface with the fluid Washing 

Wear on the bearing Check the cause if abnormal 

Clogged cooling path on the bearing Washing 

Rear casing 

Rubbing against the inner magnet Check the cause if present 

Accretion on the interface with the fluid Washing 

Presence of wears, rubbing, or cracks on the rear thrust Check the cause if present 

Main shaft 
Presence of cracks Check the cause if present 

Wear on the bearing Check the cause if abnormal 

Outer magnet 

Rubbing against the rear casing Check the cause if present 

Connection condition of the outer yoke and the motor shaft, loose 

screws 

Redo tightening at the 

proper position 

Motor bearing Presence of abnormal noise 
Once in two years 

(guideline) 



18.3. Disassembling & assembling 
 

18.3.1. Notes on disassembling 
(1) Wear appropriate protective gear (rubber gloves, protective 

goggles) before disassembling the pump. 

 

 

Warning 

 

There is a danger of injury resulting from the human body 

getting in contact with the chemical during or after the 

disassembling operation. 

 

(2) Be careful in handling the main shaft and bearings as they 

are vulnerable to physical damage. 

(3) Since the inner and outer magnets are strongly magnetized, 

pay attention to attraction of metallic dusts and metallic 

items. 

 

 

Warning 

 

If a finger gets caught in between the inner or outer magnet 

and a metal when they attract each other, a serious injury 

can be expected. 

 

18.3.2. Preparation for disassembling 
(1) Ensure the safety of operation, for example securing the 

footing. 

(2) Turn OFF the main power to prevent an accidental operation 

of the motor and indicate a maintenance work is in progress 

with a sign so that nobody would turn on the power. 

 

 

Warning 

 

Possible Explosion 

 

The worker may suffer a serious injury if the power is turned 

on inadvertently during a disassembly operation. In 

addition, it may cause an explosion in an explosive 

atmosphere. 

 

 

Warning 

 

The pump is a rotational machine and the worker may suffer 

a serious injury if the power is turned on with the rotor 

exposed during the disassembling operation. 

 

(3) Close the valves on the suction/discharge piping completely 

and indicate that a maintenance work is in progress with a 

sign so that nobody would release the valves. 

(4) Before loosening flange bolts, wear a pair of rubber gloves, 

protective goggles, etc. and drain the pump and piping from 

the drain provided on the pump. 

 

 

Warning 

 

If the chemical splashes outside the pump and attaches to 

the human body, it may results in a burn or a serious injury. 

As for the procedures for draining, refer to the common example 

explained below and give a thorough consideration to the fluid 

and working environment involved. 

1) Release the pump drain. 

2) Loosen the bolts on the discharge side drain connection 

slowly and evenly. If the fluid leaks from the drain during this 

operation, wait for the fluid to stop and retreat to a safe 

position until the fluid comes to a complete stop. 
 

 

Warning 
 

(1) If the four bolts on the pump flange on the discharge 

side were loosened quickly, the fluid may scatter from 

the drain and cause a serious injury to the worker. 

(2) It is dangerous to stand in front of the drain during the 

draining operation. Always check the standing position 

while proceeding with the operation. 

 
(5) Repeat the step 2) described above and confirm that the 

drain operation is complete by lifting the piping with a 

screwdriver or a similar tool when the bolts are removed. 



18.3.3. Disassembling 
 

 

i  Information 
 

The MES-050 type has the "back-pullout" construction that 

enables inside inspection and disassembling of 

components interfacing with the fluid with the 

suction/discharge piping secured on the pump casing. 

 
(1) Remove the two casing bolts (104-1) in the upper part of 

bracket and eight lower casing bolts, which are inserted 

from the suction side. 
 

 
Photo 18-1 

 
(2) Remove the two bracket fastening bolts (104-39). 
 

 
Photo 18-2 

 

(3) With the motor attached, move the bracket (028) until the 

rear casing (060) becomes completely exposed. 

 

 
Photo 18-3 

 

(4) Remove the rear casing bolt (104-54) and draw out the rear 

casing from the rear. 

 

 
Photo 18-4 

 

 
Photo 18-5 

 

(5) Also draw out the impeller and the inner magnet (013+058) 

from the rear. 

 

 
Photo 18-6 



(6) Once the eight upper casing bolts are removed, the casing 

(001) and the casing support (027) can be separated. 

 

 

Warning 

 

If all casing bolts are removed, the casing support could fall 

and cause an injury to the worker. Be careful not to let this 

happen during the work. 

 

 
Photo 18-7 

 

 
Photo 18-8 

 

18.3.4. Assembling 
(1) With the suction side of casing facing down, set the O-ring 

for casing (102-1) and the impeller with inner magnet. 

 

 
Photo 18-9 

 

(2) Fit in the rear casing from above, set the rear casing bolts 

and tighten them. 

(Hold the tightening torque to the level of manual 

tightening.) 

(3) Insert the part assembled in steps (1) and (2) into the tank. 

If the suction O-ring hinders this operation, apply lubrication, 

such as a silicon oil, to prevent the O-ring from getting 

caught in the gap. 

(4) Taking advantage of the retaining rib, set the casing support 

on the casing and temporarily hold it in place with the two 

casing bolts at the center of the top. Insert remaining six 

bolts and tighten all bolts evenly. 

(5) Push the bracket towards the casing and set it on the 

casing. Then tighten the lower casing bolts and the bracket 

fastening bolts. 

 

 

Warning 
 

Note that the inner magnet and the outer magnet (057) 

attract each other due to the magnetic force and be careful 

not to have fingers caught in between them. A serious injury 

may result. 

 

(6) Upon completion of assembling, remove the external fan 

cover of the motor and confirm that the external fan can be 

turned easily by hand. If the external fan does not turn or its 

turn seems heavy, it will be necessary to disassemble the 

pump and ensure to assemble it properly. 

 

18.3.5. Replacement of the motor and outer magnet 
(1) Suspend the motor with a nylon sling, remove the motor 

bolts (104-23), draw out the motor and outer magnet from 

the bracket, and put down the motor with the external fan 

facing down. 

(2) Loosen the outer magnet fastening screws (104-46) and 

draw out the outer magnet (057) from the main shaft of the 

motor. 

(3) To install the outer magnet (057), insert it into the main shaft 

of the motor and tighten the outer magnet fastening screws 

(104-46). In doing so, align the bottom of outer magnet and 

the top of the motor shaft. (Fig. 18-2) 

 

Fig. 18-2 
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18.3.6. Removing and replacing the main shaft 
(1) To remove, put a Phillips driver through the hole on the 

casing support and tap on the driver head lightly with a 

hammer with the tip in contact with the main shaft. 

 

 
Photo 18-10 

 

(2) To install the main shaft (018), align it with the cut on the nut 

of casing (001) and press fit it by tapping on its rear end with 

a plastic hammer. Ensure to insert it until the cut is 

completely hidden. 

 

18.3.7. Replacement of the bearing 
(1) To remove the bearing, insert a round rod from the impeller 

side and tap on it with a plastic hammer. 

 

 
Photo 18-11 

 

(2) To install the bearing, align the cuts on the bearing and 

inner magnet, provide a protection to the surface rubbing 

against the impeller, and tap on it with a plastic hammer. 

 

18.3.8. Replacement of the mouth ring and 
front/rear thrust rings 

(1) Since these parts are secured by melting teeth, to replace 

them, melt those teeth with a hot-air welder, raise them, and 

remove respective parts. 

 

(2) To install the ring, align the projections and grooves (or cuts, 

depending on the parts) on the fitting surfaces, melt all 

melting teeth with a hot-air welder, and then crush them with 

a round rod. 

 

 
Photo 18-12 

 



19. MES-080 type 
 

19.1. Construction and parts name 
 

 
 

 

No. Parts name Material Q’ty Remarks  No. Parts name Material Q’ty Remarks 

001+015 
Casing C/G-ｴﾎﾟｷｼ 1   101-03 Priming gasket FPM / EPDM 1  

Shaft support PP / PVDF 1   101-05 Drain gasket FPM / EPDM 1  

013+058 
Impeller + magnet lining PFA 1   102-20 O-ring (tank) FPM / EPDM 1  

Inner magnet Rare earth 1   102-25 O-ring (air release plug) FPM / EPDM 1  

018 Main shaft Al2O3 / SiC 1   102-29 O-ring (suction) FPM / EPDM 1  

028 Bracket FC200 1   104-01 Casing bolt SUS304 12  

036 Priming plug PP / PVDF 1   104-17 Bracket bolt SUS304 6  

037 Air release plug PP / PVDF 1   104-23 Motor bolt SUS304 4  

038 Drain plug PP / PVDF 1   104-33 Motor liner bolt SUS304 4 1.5/2.2/3.7 kW 

042 Tank C/G-ｴﾎﾟｷｼ 1   104-39 Bracket fastening bolt SUS304 2  

051 Bearing C/G-PTFE 1 Carbon/SiC  104-46 
Outer magnet fastening 

screw 
SNCM 2  

054 Front thrust ring Al2O3 / SiC 1   104-54 Rear casing bolt SUS304 4  

056 Rear thrust ring Al2O3 / SiC 1   104-58 
Assembling/disassembling 

bolt 
SUS304 2  

057 Outer magnet Rare earth 1   104-61 Casing fastening bolt SUS304 2  

060 Rear casing PFA 1   301 Base SS400 1  

105 Mouth ring C/G-PTFE 1 Carbon/SiC  901 Motor  1  

101-01 Casing gasket PTFE 1   902 Motor liner SS400 1 1.5/2.2/3.7 kW 

 



Note that this pump is a self-priming pump. As for the priming 

time, see [22.6.1. Priming time for self-priming pumps]. 

 

19.2. Maintenance and inspection 
 

19.2.1. Routine inspection 
Perform the following inspection and record the results. 

(1) The fluid level of the supply tank 

(2) The suction and discharge pressure 

(3) The current of the motor and the bearing temperature 

(4) Abnormal noise and abnormal vibration 

(5) Leaks on flanges and gasket. 

 

19.2.2. Regular inspection 
Be careful in handling metals not to squeeze hands or fingers 

since the outer and inner magnets are very strong (magnetic 

force).  

Also, be extra careful in handling the main shaft, bearings, and 

thrust rings as they have the potential of break and may cause 

serious injuries. 

 

19.2.3. Abrasive limit of the bearing 
 

 A [mm] φB [mm] C [mm] 

At the time of 

delivery 
8.0 26.0 6.0 

At the time of 

replacement 
7.0 27.0 5.0 

 

Fig. 19-1 

 
 Mouth ring Bearing 

 

 

Components Inspection item Action/replacement timing 

Casing 

Accretion on the interface with the fluid Washing 

Corrosion and swelling on the O-ring Replace if faulty 

Presence of cracks Check the cause if present 

Presence of wears, rubbing, or cracks on the front thrust Check the cause if present 

Impellers 

Accretion on the blades, presence of foreign matters Washing 

Contact of entrance Check the cause if present 

Wear on the mouth ring Check the cause if present 

Inner magnet 

Rubbing against the rear casing Check the cause if present 

Presence of cracks on the edge and cylinder inner surfaces Check the cause if present 

Accretion on the interface with the fluid Washing 

Wear on the bearing Check the cause if abnormal 

Clogged cooling path on the bearing Washing 

Rear casing 

Rubbing against the inner magnet Check the cause if present 

Accretion on the interface with the fluid Washing 

Presence of wears, rubbing, or cracks on the rear thrust Check the cause if present 

Main shaft 
Presence of cracks Check the cause if present 

Wear on the bearing Check the cause if abnormal 

Outer magnet 

Rubbing against the rear casing Check the cause if present 

Connection condition of the outer yoke and the motor shaft, loose 

screws 

Redo tightening at the 

proper position 

Motor bearing Presence of abnormal noise 
Once in two years 

(guideline) 



19.3. Disassembling & assembling 
 

19.3.1. Notes on disassembling 
(1) Wear appropriate protective gear (rubber gloves, protective 

goggles) before disassembling the pump. 

 

 

Warning 

 

There is a danger of injury resulting from the human body 

getting in contact with the chemical during or after the 

disassembling operation. 

 

(2) Be careful in handling the main shaft and bearings as they 

are vulnerable to physical damage. 

(3) Since the inner and outer magnets are strongly magnetized, 

pay attention to attraction of metallic dusts and metallic 

items. 

 

 

Warning 

 

If a finger gets caught in between the inner or outer magnet 

and a metal when they attract each other, a serious injury 

can be expected. 

 

19.3.2. Preparation for disassembling 
(1) Ensure the safety of operation, for example securing the 

footing. 

(2) Turn OFF the main power to prevent an accidental operation 

of the motor and indicate a maintenance work is in progress 

with a sign so that nobody would turn on the power. 

 

 

Warning 

 

Possible Explosion 

 

The worker may suffer a serious injury if the power is turned 

on inadvertently during a disassembly operation. In 

addition, it may cause an explosion in an explosive 

atmosphere. 

 

 

Warning 

 

The pump is a rotational machine and the worker may suffer 

a serious injury if the power is turned on with the rotor 

exposed during the disassembling operation. 

 

(3) Close the valves on the suction/discharge piping completely 

and indicate that a maintenance work is in progress with a 

sign so that nobody would release the valves. 

(4) Before loosening flange bolts, wear a pair of rubber gloves, 

protective goggles, etc. and drain the pump and piping from 

the drain provided on the pump. 

 

 

Warning 

 

If the chemical splashes outside the pump and attaches to 

the human body, it may results in a burn or a serious injury. 

As for the procedures for draining, refer to the common example 

explained below and give a thorough consideration to the fluid 

and working environment involved. 

1) Release the pump drain. 

2) Loosen the bolts on the discharge side drain connection 

slowly and evenly. If the fluid leaks from the drain during this 

operation, wait for the fluid to stop and retreat to a safe 

position until the fluid comes to a complete stop. 
 

 

Warning 
 

(1) If the bolts on the pump flange on the discharge side 

were loosened quickly, the fluid may scatter from the 

drain and cause a serious injury to the worker. 

(2) It is dangerous to stand in front of the drain during the 

draining operation. Always check the standing position 

while proceeding with the operation. 

 
(5) Repeat the step 2) described above and confirm that the 

drain operation is complete by lifting the piping with a 

screwdriver or a similar tool when the bolts are removed. 



19.3.3. Disassembling 
(1) Remove the bracket fastening bolts (104-39). 

 

 
Photo 19-1 

 

(2) Remove the bracket bolts (104-17). 

 

 
Photo 19-2 

 

(3) While the motor remaining in place, move the bracket (028) 

backward until the rear casing becomes visible. In doing so, 

the bracket can be inched safely by inserting casing bolts or 

assembling/disassembling bolts into the left and right screw 

holes on the front surface of the bracket and tightening 

them evenly. Use this method if it is not possible to apply 

sufficient safety measures. 

 

 

i  Information 

 

In order to facilitate the pullout-to-the-back disassembling 

operation, secure a sufficient space behind the motor. 

 

 

 
Photo 19-3 

(4) Remove the rear casing bolts (104-54). 

 

 
Photo 19-4 

 

(5) Remove the rear casing (060) by pulling it backward. 

 

 
Photo 19-5 

 

(6) Also remove the inner magnet (058+059) and the impeller 

(013) by pulling them backward. 

 

 
Photo 19-6 

 

(7) Using the provision for hooking (eye-bolts or similar parts), 

suspend the motor with a hoisting device, such as a chain 

block, ensure that the motor would not fall, and pull out the 

motor after removing the motor bolts (104-23). 

 



19.3.4. Assembling 
For assembling the pump, follow the disassembling procedure in 

reverse order. 

(1) Set the impeller and the inner magnet onto the pump main 

shaft. 

(2) After setting the rear casing gasket (101-01), fit the rear 

casing, set the rear casing bolts and tighten them. 

(Hold the tightening torque to the level of manual 

tightening.) 

(3) Insert the assembly completed in (1) and (2) into the tank. 

Here, be careful not to let the casing gasket being caught in 

the gap. 

(4) Push the bracket towards the casing and tighten the casing 

bolts with a torque of 20 N·m (2.04 kgf·m). 

 

 

Warning 

 

If a finger gets caught in between the inner or outer magnet 

(057) and a metal when they attract each other due to the 

magnetic force, a serious injury can be expected. 

 

(5) Secure the bracket by tightening the bracket bolts. 

(6) Upon completion of assembling, remove the external fan 

cover of the motor and confirm that the external fan can be 

turned easily by hand. If the external fan does not turn or its 

turn seems heavy, it will be necessary to disassemble the 

pump and ensure to assemble it properly. 

 

 

Caution 

 

Since the casing of this pump is made of FRP, threaded 

holes may break if the bracket bolts are tightened with a 

torque exceeding the specified value. Be careful in 

tightening them. 

 

19.3.5. Replacement of the motor and outer magnet 
(1) Place the motor upright on the floor with its external fan, 

which has been removed from the bracket, facing down. 

(2) Loosen the outer magnet fastening screws (104-46) and 

draw out the outer magnet (057) from the main shaft of the 

motor. 

(3) To install, insert the outer magnet (057) into the main shaft 

of the motor and tighten the outer magnet fastening screws 

(104-46) observing the torque specified in 22.4 Tightening 

Torque for the Outer Magnet Fastening Screws. In doing so, 

align the bottom of outer magnet and the top of the motor 

shaft. (Fig. 19-2) 

 

Fig. 19-2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

19.3.6. Removing and replacing the main shaft 
Insert a Phillips screwdriver through the hole on the shaft support 

section and, with the tip of the screwdriver touching the main 

shaft, tap on its head with a plastic hammer until the main shaft 

becomes free. To put back the main shaft in place, align the cuts 

on the main shaft and then tap on the main shaft with a plastic 

hammer to insert it until it is firmly in place. 

 

 
Photo 19-7 

Motor shaft 

Outer magnet 

Same 

surface 



 
Photo 19-8 

 

19.3.7. Replacement of bearing 
To remove the bearing, insert a round rod (of diameter around 38 

mm) from the impeller side and hammer the bearing out little by 

little with a plastic hammer. To reinstall, align the cuts on the 

bearing and the inner magnet and tap on the bearing with a 

plastic hammer to insert it slowly. In doing so, cover the points of 

hammering with a cloth to avoid damaging the bearing. 

 

 
Photo 19-9 

 

19.3.8. Replacement of the mouth ring and the 
front/rear thrust rings 

Since these parts are secured by melting teeth, melt those teeth 

with a hot-air welder and raise them before removing the parts. 

To set new parts, align the cuts on respective parts, melt the 

melting teeth with a hot-air welder, and crush them with a round 

rod to secure the parts firmly. 

 

 
Photo 19-10 

 



20. Allowable piping load 
 

 
 

MODEL 

SUCTION DISCHARGE 

FORCE (N) MOMENTS (N･m) FORCE (N) MOMENTS (N·m) 

Fx Fy Fz Mx My Mz Fx Fy Fz Mx My Mz 

MER 
558.6 284.2 460.6 402 265 196 558.6 284.2 460.6 323 215 157 

MEH 

MTA-040 774 392 647 588 392 294 617 314 519 470 314 235 

MTA-080 
1588 794 1323 1205 804 608 1274 637 1058 960 647 490 

MTA-100 

MTA-101 2410 1205 2009 1832 1225 921 1930 960 1607 1470 980 735 

MTA-125 2470 1235 2058 1881 1254 941 1980 990 1646 1509 1009 755 

MTA-150 2530 1265 2107 1930 1283 961 2030 1020 1685 1548 1038 775 

MTA-200 3000 1500 2500 2000 1500 1200 2500 1250 2000 1900 1200 1000 

MSX-100 2410 1205 2009 1832 1225 921 1930 960 1607 1470 980 735 

MSX-125 2470 1235 2058 1881 1254 941 1980 990 1646 1509 1009 755 

MSX-150 2530 1265 2107 1930 1283 961 2030 1020 1685 1548 1038 775 

MET-040 842.8 421.4 705.6 588 392 294 842.8 421.4 705.6 470 314 235 

MET-050 842.8 421.4 705.6 725 480 363 842.8 421.4 705.6 578 382 294 

MET-080 1470 735 1225 1205 804 608 1470 735 1225 960 647 490 

MST-050 1411 706 1176 1078 715 539 1127 568 941 862 568 431 

MEP-040 
98 117.6 117.6 98 49 98 117.6 98 117.6 49 98 98 

MEP-050 

MEP-080 98 117.6 117.6 98 49 98 117.6 98 117.6 49 98 98 

MES-040 98 117.6 117.6 98 49 98 117.6 98 117.6 49 98 98 

MES-050 147 196 196 147 98 147 98 147 147 98 49 98 

MES-080 98 117.6 117.6 98 49 98 117.6 98 117.6 49 98 98 

 

 

 

Fy 

Fx 

My 

Mx Mz 

Fz 
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My 

Mx Mz 

Fz 



21. Failure modes and their causes 
 

21.1. Insufficient flow/pressure 
 

 

 
 

Insufficient flow/pressure 

Check the rotational direction 

Forward rotation Reverse rotation 

Switch two phases of the 3P 
power supply 

Close the discharge valve 
completely and check the shutoff 

pressure 

Normal shutoff pressure 

Fully open the discharge valve 

Check gauge readings during the pump 
operation against the pump specifications 

The operational water 
head is higher than 

the specification 

The operational water 
head is lower than the 

specification 

The water head of the 
facility is too high 

Check the reading on 
the suction gauge 

(-) 6 m or more (-) 6 m or less 
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Insufficient shutoff pressure 

Incomplete air release 
from the pump 

Friction inside the pump



21.2. Inability to hoist 
 

 

 

Inability to hoist 

Check the rotational direction 

Forward rotation Reverse rotation 

Prime the pump 

Priming not possible Priming normal 

Switch two phases of the 3P 
power supply 

Leak in the foot valve/leak in the 
suction piping system 

Close the discharge valve 
completely and check the shutoff 

pressure 

Normal shutoff pressure Insufficient shutoff pressure 

Open the discharge valve gradually 

The pressure is very close to the shutoff 
pressure 

Rapid drop in the discharge pressure 

Incomplete air release Wear on the impeller Loss of synchronism in the magnet coupling 

Turn it manually 

Check the reading on the suction gauge 

(-) 6 m or more (-) 6 m or less Light Heavy (or locked) 
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21.3. Vibration/noise 
 

 

 
 

Vibration/noise 

Check the rotational direction 

Forward rotation Reverse rotation 

Switch two phases of the 3P power 
supply 

Confirm the source of vibration/noise 

Inside the pump Environment/foundation/piping 

Check the vacuum on the suction side 

(-) 6 m or more (-) 6 m or less 
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21.4. Overcurrent 
 

 

 

Vibration/noise 

Check the rotational direction 

Forward rotation Reverse rotation 

Set the current for complete closure 
of the discharge valve 

Switch two phases of the 3P 
power supply 

Normal 

The flow is too high 

Abnormal 

Manual turn seems heavy 
The specific gravity of hoisted 

fluid is too high 

Damaged bearing 
Tampering in the pump 

from foreign matters 

Disassemble and replace 
faulty parts 

Disassemble and remove 
foreign matters 
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 Adjust the opening of discharge valve 

so that the current reading becomes 
normal 



22. References 
 

22.1. Possible temperature classes of the pump 
 

Medium temperature approved for temperature class 

≤160°C T3 

≤100oC T3/T4 

 

22.2. Maximum allowable temperature 
 

Temperature class as per EN 13463-1 

for electric equipment of Group II 

Maximum surface 

temperature °C 

Maximum temperature of the liquid pumped °°°°C 

Pump housing material 

PFA ETFE PVDF PP FRP 

T1 450 120 90 90 80 80 

T2 300 120 90 90 80 80 

T3 200 120 90 90 80 80 

T4 135 *) 90 90 80 80 

T5 100 *) *) *) *) *) 

T6 85 *) *) *) *) *) 

For the values marked "*)", contact Seikow Chemical Engineering & Machinery. 

 

22.3. Gap between the bracket and the outer magnet 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Model Motor (kW) Gap (mm) Model Motor (kW) Gap (mm) 

MER − 2.0 MET-040 0.4 - 3.7 3.0 

MEH − 2.0  5.5 5.0 

MTA-040 − 2.5 MET-050 1.5 - 3.7 3.0 

MTA-080 − 2.5  5.5 5.0 

MTA-100 − 2.5 MET-080 − 9.5 

MTA-101 − 6.0 MST-050 − 5.0 

MTA-125 − 6.0 MEP-040 − 3.5 

MTA-150 − 6.0 MEP-050 − 3.5 

MTA-200 − 10.0 MEP-080 − 3.5 

MSX-100 − 9.5 MES-040 − 3.5 

MSX-125 − 9.5 MES-050 − 2.0 

MSX-150 − 9.5 MES-080 − 2.5 

 

Outer Magnet 

Bracket 

X 



22.4. Tightening torque for the outer magnet fastening screws 
The size of the fastening screws for the motor shaft and the outer magnet depends on the model and motor rating. Secure the motor 

shaft and the outer magnet according to our standard torque specified below. (SS-EN 13463-5) 

 

 
 

Size of fastening screw Tightening torque N·m (Kgf·m) 

M6 6.5 ±3% (0.66) 

M8 15 ±3% (1.53) 

M10 30 ±3% (3.06) 

 

 

Outer magnet Outer magnet set bolt 



22.5. Priming time for the self-priming pumps 
22.5.1. MES-040/050 type 
 

MES-040/050 type priming performance 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note 

The priming performance shown here is the results obtained in measurements performed at the manufacturer. The priming performance 

may fluctuate depending on the pump performance, fluid conditions and piping conditions. 
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22.5.2. MES-080 type 
 

 
 

Priming time−Priming height [MES-080] 

S
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n
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) 

Priming time (sec) 

Note: 

The priming performance shown here is the 

results obtained in measurements performed at 

the manufacturer. The priming performance may 

fluctuate depending on the pump performance, 

fluid conditions and piping conditions. 



23. Pump label 
Pump label 

  

MODEL: MEP, MET, MTA, MSX, MES-040, MES-080, MST 

 
 

 

MODEL: MER, MEH, MES-050 

 
 

 

ATEX label 

 

MODEL: MEP, MER, MEH, MET-050(PVDF/ETFE) , MES 

 
 

MODEL:MET-040/080, MET-050(PFA), MTA, MSX, MST 

 
 

 

T4 if pumped media is ≦100℃ 

T3 if pumped media is ≦160℃ 

*Special condition may apply depending on what liquid pump flows. Please refer to the following corrosion resistance table. 

 

 



24. Corrosion resistance chart 

 



 




