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4.3.4h	 If used for drum suction (not below head), the submersed end of the intake hose must be provided with a diago-
nally cut fixing to prevent it from adhering to the drum bottom.

4.3.4i	 In installations where the presence of solid particulate is foreseen, install a suitably oversized strainer (which does 
not cause pressure drops) on the suction inlet, with a surface area of 2.5 / 3 times the area of the suction 
pipe and passages smaller than the particulate allowed by the pump model being installed.

	 CAUTION: risk of pump damage.
It is forbidden to install the pump in the absence of a suitable correctly sized strainer. 
Check that the treated fluid does not contain any large solid parts or with a harmful shape and that there 
are no restrictions to the pump inlet or outlet to avoid cavitation and stress to the pneumatic motor and 
diaphragms.

4.3.4j	 In installations in a potentially explosive environment which involve the possible presence of solid parts suspended 
in the fluid, it is essential to install a correctly sized strainer to ensure the pump operates according to the 
safety requirements set by the relevant marking.

	 CAUTION: risk of pump damage and cancelling of the marking requirements
It is forbidden to install the pump in the absence of a suitable correctly sized strainer. 
Provide for periodic checks and maintenance of the installed strainer and of the suction and delivery 
ducts in order to maintain and ensure the correct operation of the pump required by the marking for oper-
ation in a potentially explosive environment.

The product circuit connection is thus completed.
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4.4	 PNEUMATIC CONNECTION

The connection operations to the pneumatic system are reserved for qualified and authorised Installers, 
equipped with suitable Personal Protective Equipment (PPE), who know and comply with the contents of 
this Manual. After completing the installation, it is possible to connect the pump to the pneumatic supply 
circuit as follows:

Pneumatic system requirements
•	 Supply with non-lubricated, dried air, with suitable pressure (Min 2 bar - Max 8 bar);
•	 Use of pneumatic components with air flow rates suitable for the pneumatic circuit of the pump;
•	 Glycol adder for installations with strong delivery heads and/or back-pressures;
•	 Installation of an on-off valve, 3-way valve and check valve on the air supply;
•	 Installation of an air discharge pipe (with collection) outside environments with a heavy and potentially 

explosive atmosphere and for pumping flammable or toxic fluids.

4.4.1	 Remove the adhesive sticker from the air connection of the pump.

	 CAUTION: danger of pump blocking.
BOXER pumps must be pneumatically fed using NON-LUBRICATED, FILTERED AND DRIED com-
pressed air at a pressure of no less than 2 bars and not more than 8 bars.

POS. COMPONENT
1 Air pump
2 Pressure gauge
3 Adjustment valve (SPEED)
4 3-way valve - air discharge (START - STOP)
5 Check valve
6 Soft start valve
7 Filter/Regulator (20µ - micron)
8 3-way valve - interlockable (EMERGENCY)
9 Pressure Relief Valve

4.4.2	 Tighten a compressed air flow control valve, a 3-way valve (START - STOP with air discharge) and a check valve on 
the pneumatic circuit connection of the pump, as per the diagram in the figure. Install a pressure gauge 
on the compressed air connection of the pump itself and check the value with the pump running to check 
the real pressure of the supply air. 

	 CAUTION: danger of fluid entering the compressed air circuit and being discharged into the environment.
Do not install the pump without the 3-way valve (START - STOP) and/or the check valve to prevent the pumped 
fluid from entering the pneumatic circuit if the diaphragms break.
Even in battery installations, the check valve must always be installed on each pump.

4.4.3	 Install a 3-way EMERGENCY stop valve upstream of the pneumatic supply circuit (disconnector with interlock) in a 
protected and easily accessible position.

4.4.4	 Installations where operation with many Start / Stop cycles is expected (with high delivery heads and / or with 
strong back-pressures) require the installation of a pneumatic soft start valve to protect the product dia-
phragms.

	 NOTE
The installation of the soft start pneumatic valve, in addition to allowing a more uniform and fluid pump-
ing of the product during the start-up phase, allows the protection of the diaphragms and preserves the 
operating life of the pump.

  NO 
  OIL

ONLY 
Air Filter

Min  2 bar
Max 8 bar

ONLY 
for glycol
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4.4.5	 For pump installations with high delivery heads and/or with strong back-pressures, the pneumatic circuit dis-
charges may freeze.

	 CAUTION: danger of loss of efficiency and/or pump stop.
With strong heads and/or high viscosity, provide for the installation of a glycol doser on the air supply line, 
upstream of the pump.

4.4.6	 The air of the pump’s pneumatic circuit must always be discharged in a free, non-dusty atmosphere and free of 
saturated vapours that can damage the internal circuit. In the event of total rupture of the diaphragms, the 
fluid can enter the pneumatic circuit, damage it and exit from the drain.

	 CAUTION: danger of damage to the internal pneumatic circuit.
For installations with the pump immersed or for operation in environments with a heavy atmosphere 
(dusts, vapours or saturated vapours), it is necessary to install a pipe and fittings (of suitable materials) 
to bring the air discharge point outside the environment/process liquid.

	 CAUTION: risk of fluid leaking in case of breakage of the diaphragms.
In installations for pumping flammable (allowed by the marking), corrosive, toxic or dangerous fluids, the 
air discharge must be conveyed in suitable piping to a safe collection area.

4.4.7	 Connect the compressed air supply pipe to the pump circuit.

	 CAUTION: risk of pneumatic pressure drop.
Use pipes, accessories and control and regulation elements with flow and pressure characteristics suitable 
for the characteristics of the pump in order not to cause pressure drops. Pay attention to snap-on 
fittings: most of them cause pressure drops. 

4.4.8	 Adjust the network pressure of the compressed air to guarantee a pressure of not less than 2 bars and not more 
than 8 bars when the pump is running. For BOXER pumps equipped with rubber balls, do not exceed 
5 bars.

	 CAUTION: risk of stalling and/or diaphragm breakage.
To feed more than one pump with the same air control device, please contact the DEBEM Technicians.
Lower or higher pressures may cause functional problems or pump breakage, product spills and dam-
ages to persons and/or objects.

4.4.9	 FOR INSTALLATIONS IN ZONE 1 - ZONE 21 - ZONE M2 (only for M2 marked pumps)
Should the user think that there is a risk of exceeding the temperature limits set forth in the marking affixed 
to the pump for use in a potentially explosive classified ZONE, a protective device must be installed on 
the system to prevent the global temperature (fluid + ambient) from being reached as indicated in Section 
“2.7 TECHNICAL FEATURES”.

MIN 2  bar
MAX 8 bar
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	 CAUTION: danger of loss of the affixed ATEX or IECEX marking.
It is forbidden to use the pump with temperatures higher than those allowed and specified in the manual; if 
exceeded, conformity with the affixed ATEX or IECEX marking is cancelled.

4.4.10	 If the pump is equipped with a STROKE COUNTER (to detect and/or view the number of pump cycles), provide 
for the electrical connection.

4.4.11	 Always protect the pump from possible accidental blows and from contact with incompatible fluids that can dam-
age it and/or react upon contact with it.

4.4.12	 If used for pumping flammable, aggressive, toxic or harmful fluids for health and/or in installations in zone 1 - zone 
21 - zone M2 and for pumping flammable fluids (allowed by the marking), it is necessary to install an 
adequate protection on the pump (for containment, collection and outflow of the product in a safe area), 
and a buzzer in case of spillage.

	 CAUTION:  danger of pollution, contamination, injuries or, in extreme cases, death.
It is forbidden to install the pump in the absence of a suitable protection for containment with a collection 
tank and outflow in a safe area of flammable, aggressive or toxic liquids or with liquids that may represent 
a health hazard.

The pneumatic circuit connection and the pump installation are thus completed.

4.5	 CHECKS PRIOR TO COMMISSIONING

Depending on the type of application, the type of fluid used, the installation/work environment, it is neces-
sary to affix appropriate indications and indicate the residual risk present near the pump.  

Before commissioning the pump, in order to verify that the installation actually meets the intended oper-
ating conditions, it is essential to carry out the following checks with the pump running:

4.5.1	 With a pressure gauge positioned directly on the air inlet of the pump (downstream of all devices and fittings 
installed on the supply line), check that the detected pressure does not have any pressure drops com-
pared to the reading on the pressure gauge of the filter of the pneumatic network supply line.

4.5.2	 With a pressure gauge directly on the delivery manifold of the pump, check that the actual pressure of the pumped 
fluid at the pump outlet is correct compared to the Technical data of the installed Model.
The pump is ready for commissioning.
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CHAPTER 5  

The topics in this chapter are divided into sections, taking into account the operational phases for com-
missioning, operation and stop methods.

THIS PART INCLUDES THE FOLLOWING TITLES PAGE

5.1 COMMISSIONING AND OPERATION 39 - 40

5.2 NORMAL STOP OF THE PUMP 41

5.3 EMERGENCY STOP OF THE PUMP 42

Below is a description of how to behave in each of the phases listed above.

COMMISSIONING AND STOP



5.1.1 5.1.3   5.1.2 5.1.4
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5.1	 COMMISSIONING AND OPERATION

The start-up and commissioning of the pump is reserved for trained and authorised Installers, who know 
and follow the Original Instructions.  

The user must always use fluid compatible with the original design conditions of the pump itself and the 
affixed ATEX or IECEX marking.

	 CAUTION: risk of damaging the pump and product leakage and/or explosion.
It is forbidden to use the pump with fluids that are not compatible with the construction materials of the 
components or in an environment with the presence of incompatible fluids and atmosphere.

Proceed as follows to commission the pump: 

Pump start-up requirements 
•	 Presence of fluid in the collection tank; 
•	 Fluid to be pumped compatible with the chemical characteristics and temperature of the construction 

material of the pump and the affixed ATEX or IECEX marking; 
•	 Suction and delivery circuit running and no maintenance on the system; 

5.1.1	 Open the product sectioning valves of the suction and delivery pipes.

	 CAUTION: risk of premature wear and/or diaphragm breakage.
It is forbidden to start the pump with the product valves (suction and delivery) closed or choked.

5.1.2	 Open the 3-way pneumatic valve on the pump. 

5.1.3	 Gradually open the compressed air control valve mounted on the pump connection; the pump will start working.

5.1.4	 Check and suitably adjust the air pressure on the network (with the pump running): MIN 2 bar MAX 8 bar.

	 CAUTION risk of stalling and/or premature wear and/or diaphragm breakage.
The pump may STALL with pressures below 2 bar (with the pump running). With pressures higher than 
the MAXIMUM threshold (Max 8 bar), yielding, pressurised product leakage and/or pump breakage may 
occur.

Min  2 bar 
Max 8 bar
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DATI TECNICI unità di 
misura 

BOXER 
7

BOXER 
15

MICRO 
BOXER

MINI 
BOXER

BOXER 
35

BOXER 
50

BOXER 
81

BOXER 
90

BOXER 
100

BOXER 
150

BOXER 
251-252

BOXER 
502

BOXER 
522

BOXER 
503

Attacchi aspirazione/mandata pollici 1/4”f 3/8”f 1/2”f 1/2”f 1/2”f 1/2”f 1”f 1”f 1”f 1 1/4”f 1 1/2”f 2”f 2”f 3”f

Attacco aria pollici 1/8”f 3/8”f 1/4”f 3/8”f 3/8”f 3/8”f 3/8”f 3/8”f 3/8”f 1/2”f 1/2”f 1/2”f 1/2”f 3/4”f

Pressione aria  (MIN-MAX) bar 2 - 8 2 - 8 2 - 8 2 - 8 2 - 8 2 - 8 2 - 8 2 - 8 2 - 8 2 - 8 2 - 8 2 - 8 2 - 8 2 - 8

Solidi di passaggio MAX Ø mm 0,5 0,5 2 4 2 4 4 4 4 5 6 8 8 10

Capacità aspirazione a secco (1)

(membrana PTFE) m 3 3 5 5 5 4 4 4 4 4 4 5 5 4

Prevalenza max. (acqua 20°C) m 80 80 80 80 80 80 80 80 80 80 80 80 80 80

Portata MAX(2)   acqua 20°C 
(collettore aspirazione immerso) l 9 17 30 50 37 50 100 100 150 220 340 650 650 850

Temperatura 
MAX fluido
(zona 1)
( zona 21)

PP+CF °C 65° 65° 65° -- 65° 65° 65° -- 65° 65° 65° 65° 65° 65°

PVDF+CF °C 80° 80° 80° -- 80° 80° 80° -- 80° 80° 80° 80° 80° 80°

ALLU - AISI  316 °C -- -- 80° 80° -- 80° 80° 80° 80° 80° 80° 80° -- --

Temperatura 
MAX fluido
(zona 2)
(zona 22)

PP °C 65° 65° 65° -- 65° 65° 65° -- 65° 65° 65° 65° 65° 65°

PVDF °C 95° 95° 95° -- 95° 95° 95° -- 95° 95° 95° 95° 95° 95°

ALLU - AISI  316 °C -- -- 95° 95° -- 95° 95° 95° 95° 95° 95° 95° -- --

Peso 
(a vuoto)

PP e PP+CF Kg 0,7 1,1 1,6 -- 1,9 3,6 5 -- 7,5 12 16 54 38 50

PVDF Kg 0,9 1,4 1,9 -- 2,2 4,2 6,5 -- 8,5 14 20 65 45 67

ALLU Kg -- -- 2 -- -- 4 6,5 -- 8,2 16 21 49 -- 66

INOX Kg -- -- 3,8 6,5 -- -- 10,5 7 11 21 32 54 -- 71

Rumorosità (5 bar sfere in gomma) dB (A) 60 65 65 70 65 70 70 70 75 75 80 80 80 80

2.7 CARATTERISTICHE TECNICHE

I dati tecnici di prestazioni delle pompe BOXER si riferiscono alle esecuzioni standard. 
I valori di “Portata MAX” e “Capacità di Aspirazione” sono riferiti al pompaggio di acqua a 20°C, con un tubo di 
aspirazione immerso con prevalenza di 50 cm (vedi figura 1).

 NOTA
la capacità di aspirazione negativa a secco dichiarata è riferita al pescaggio di fluidi con viscosità e peso specifico 
pari a 1. Il rendimento e la durata delle membrane della pompa è influenzato dai seguenti fattori:
- viscosità e peso specifico del fluido;
- lunghezza e diametro del tubo di aspirazione.

ASPIRAZIONE NEGATIVA: con fluidi Max fino a 5.000 Cps a 20°C ed un peso specifico massimo di 1,4 Kg/l.
ASPIRAZIONE SOTTO BATTENTE: con Max fluidi fino a 20.000 Cps a 20°C (vedere dati Modello pompa).
Con viscosità superiori intervengono fattori fisici che richiedono una corretta valutazione pertanto è sem-
pre necessario contattare preventivamente l’Ufficio Tecnico del Costruttore.

Nelle tabelle qui di seguito vengono riportati i Dati Tecnici ed i valori di massima degli ingombri, dei punti di staf-
faggio ed i pesi; per i valori dimensionali ed i dati tecnici specifici della fornitura, consultare le Schede 
Tecniche del modello specifico.

fig. 1
20°C

ASPIRAZIONE NEGATIVA 
   Max 5.000 Cps a 20°C
(peso specifico di 1,4 Kg/l)

SOTTO BATTENTE
   Max 20.000 Cps a 20°C

0,5 m

5.1.7                           5.1.6
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5.1.5	 If an adjustment of the pump speed is required according to the viscosity of the fluid to be pumped, it is possible 
to operate in two different ways:

5.1.5a	 Adjust the network air supply pressure;

5.1.5b	 Choke the air volume (flow rate) using the air control valve on the pump.

	 CAUTION: risk of premature wear and/or diaphragm breakage.
Do not close or operate on the product suction valve to choke the fluid.

5.1.6	 Check that there is no abnormal noise during operation and that “gas” is not present in the outlet fluid; the presence 
of vortices on the suction point creates cavitations and malfunctions.
Besides being damaging for the pump, cavitation is particularly dangerous in a potentially explosive atmo-
sphere: it is necessary to check that the pump has been correctly sized; if in doubt, do not hesitate to 
contact the DEBEM Technicians.

	 CAUTION: risk of damaging the pump and/or premature wear/diaphragm breakage.
An abnormal noise or the presence of “gas” in the fluid exiting from the pump indicate an abnormal con-
dition for which it is always necessary to determine the cause before continuing; in such cases, imme-
diately stop the pump and resolve the anomalous condition before continuing.

5.1.7	 If the installed pump has negative suction or used with highly viscous fluid, reduce the pump speed by 
acting on the air control valve. Unprimed pumps have a negative suction capacity that varies according to 
the type of diaphragm and packing mounted; CONTACT THE MANUFACTURER’S CUSTOMER ASSIS-
TANCE SERVICE FOR FURTHER DETAILS.

	 CAUTION
For pumps with split manifold, do not use fluids with different viscosities; stall, premature diaphragm 
and pneumatic circuit wear/breakage may occur. 

5.1.8	 The diaphragms, (internal and in contact with the product) are components subject to wear. Their duration is strongly 
affected by the conditions of use and by the chemical and physical stresses. From tests carried out on thou-
sands of installed pumps (with head equal to 0.5 m at 20°C), it was found that the normal duration exceeds 
100,000,000 (one hundred million) cycles.

	 CAUTION
For safety reasons, in environments with a potentially explosive atmosphere and for pumping flammable fluids 
(admitted by the marking), the pump diaphragms must be disassembled and checked every 10,000,000 (ten 
million) cycles and replaced every 20,000,000 (twenty million) cycles.
Perform the maintenance and replacements provided for by the Manufacturer on a regular basis.

5.1.5 SPEED ADJUSTMENT

MAX
Negative 
suction

  Noise                      Gas
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5.2	 NORMAL STOP OF THE PUMP

Do not stop pumping the liquid and/or the operating pump by closing the on/off valves of the product suc-
tion and/or delivery duct. The pump and fluid must always be stopped by stopping the pneumatic motor 
of the pump, by disconnecting the air. 

Requirements after the normal stop of the pump
•	 After the normal stop of the pump, the liquids that crystallise must be discharged and the inside of the 

pump must be washed immediately after stopping; 
•	 If the liquid to be processed is changed after the pump has stopped, it is necessary to perform drain-

ing and the internal washing;
•	 After the pump has stopped, it is necessary to drain the toxic or harmful liquids and perform the inter-

nal washing before performing repair or maintenance operations. 

5.2.1	 Only act on the air supply to stop the pump normally: close the control valve, the 3-way valve and discharge the 
residual pressure of the pump pneumatic system.

	 CAUTION risk of stalling, premature wear/breakage of the diaphragms. 
Never stop the pump (when it is running and/or when the pneumatic circuit is under pressure) by clos-
ing the product circuit suction valves, to avoid premature wear and/or breakage of the diaphragms and 
residual pressures in the pneumatic circuit inside the pump.

5.2.2	 Boxer pumps are not self-draining, therefore, if fluids are used that crystallise, it is always necessary to wash the 
inside with suitable liquid immediately after the stop.

	 CAUTION: risk of damaging the pump.
The prolonged shutdown of the pump containing fluids that crystallise, can cause the valves and dia-
phragms to stick and the subsequent malfunction. 

5.2.3	 If the stop is definitive and prolonged, it is necessary to:
 

7.2.4a	 If necessary, the product valves can be closed only after having stopped the pump pneumatically.

5.2.4	 After the first two hours of operation and after stopping the pump correctly, check that all of the pump bolts are 
tight.

	 CAUTION: risk of internal back-pressures and projection of components during disassembly.
In severe conditions (incorrect installations and/or stops and/or in stall conditions), residual pressures inside 
the pump can be generated which are not discharged. Before opening and disassembling the pump, it is 
necessary to secure the pump casings with a suitable ratchet strap and wear suitable Personal Protective 
Equipment (PPE).

Pump stop is thus completed.

5.2.2
Internal
washing
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5.2 ARRESTO NORMALE DELLA POMPA

È vietato arrestare il pompaggio del liquido e/o la pompa in funzione mediante la chiusura delle valvole 
di intercettazione del condotto di aspirazione e/o mandata del prodotto. L’arresto del fluido e della pompa 
deve sempre essere effettuato arrestando il motore pneumatico della pompa, con il sezionamento dell’aria. 

Requisiti dopo l’arresto normale della pompa
• Dopo l’arresto normale della pompa i liquidi che cristallizzano devono essere scaricati e deve essere 

effettuato il lavaggio interno della pompa subito dopo l’arresto; 
• Dopo l’arresto della pompa, in caso di cambio del liquido da processare, deve essere eseguito lo 

scarico ed il lavaggio interno;
• Dopo l’arresto della pompa i liquidi tossici o pericolosi devono essere scaricati e deve essere eseguito 

il lavaggio interno, prima di eseguire interventi di riparazione o manutenzione. 

5.2.1 Per l’arresto normale della pompa agire esclusivamente sull’alimentazione dell’aria: chiudere la valvola di 
regolazione, la valvola a 3 vie e scaricare la pressione residua dell’impianto pneumatico della pompa.

 ATTENZIONE: pericolo di stallo, usura/rottura prematura delle membrane. 
È vietato arrestare la pompa (in funzione e/o con il circuito pneumatico in pressione) mediante la chiu-
sura delle valvole di aspirazione del circuito prodotto, per evitare usura prematura e/o la rottura delle 
membrane e pressioni residue nel circuito pneumatico interno della pompa.

5.2.2 La pompa Boxer non è auto svuotante, pertanto nel caso di impiego con fluidi che cristallizzano, subito 
dopo l’arresto è sempre necessario eseguire il lavaggio interno con idoneo liquido.

 ATTENZIONE: pericolo di danneggiamento della pompa.
L’arresto prolungato della pompa in presenza di fluidi che cristallizzano può causare l’incollaggio delle 
valvole e le membrane ed il successivo malfunzionamento. 

5.2.3 Nel caso l’arresto sia definitivo e prolungato bisogna:
 

5.2.3a Se necessario solo dopo avere arrestato la pompa pneumaticamente, è possibile chiudere le valvole prodotto.

5.2.4 Dopo le prime due ore di funzionamento della pompa e dopo averla correttamente arrestata eseguire un 
controllo del serraggio di tutti i bulloni della pompa.

 ATTENZIONE: pericolo di contropressioni interne e proiezione di componenti in fase di smontaggio.
In condizioni anomale (installazioni e/o arresti scorretti e/o in condizioni di stallo) si possono generare delle 
pressioni residue interne alla pompa che non vengono scaricate. Prima di eseguire l’apertura e lo smontaggio 
della pompa è necessario la messa in sicurezza dei corpi pompa con idonea cinghia a cricchetto ed indos-
sare idonei Dispositivi di Protezione Individuali (DPI).

L’arresto della pompa è cosi completato.

5.2.3a

5.2.1 5.2.1

5.2.2
Lavaggio
interno

5.3.1

5.3.2
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5.3	 EMERGENCY STOP OF THE PUMP

In conditions of detected danger and/or malfunction of the pump, it is necessary to promptly stop in emer-
gency conditions proceeding as follows.

Requirements after stopping the pump
•	 After stopping in emergency conditions, definitively resolve the dangerous situation before restarting 

the pump;
•	 After stopping the pump, the liquids that crystallise must be discharged and the inside of the pump 

must be washed immediately after stopping; 
•	 If the liquid to be processed is changed after the pump has stopped, it is necessary to perform draining 

and the internal washing;
•	 After the pump has stopped, it is necessary to drain the toxic or harmful liquids and perform the inter-

nal washing before performing repair or maintenance operations. 

5.3.1	 To stop the pump in emergency conditions, only act on the compressed air supply. Readily operate on the 3-way 
sectioning valve (from aprotected position upstream of the supply circuit) for the EMERGENCY stop com-
mand.

	 CAUTION risk of stalling, premature wear/breakage of the diaphragms. 
Never stop the pump (when it is running and/or when the pneumatic circuit is under pressure) by closing 
the product circuit suction valves, to avoid premature wear and/or breakage of the diaphragms and resid-
ual pressures in the pneumatic circuit inside the pump.

5.3.2	 Interlock the 3-way safety valve of the compressed air supply before operating.

5.3.3	 Definitively resolve the dangerous condition before restoring the compressed air supply to the pump.

5.3.4	 If the stop is prolonged and/or definitive, it is necessary to operate as described in Section 5.2 NORMAL STOP 
OF THE PUMP.
 

Stopping the pump in emergency conditions is thus completed.

EMERGENCY 
Stop
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CHAPTER 6 

This chapter contains the maintenance timetable or the operations foreseen by the Manufacturer in order 
to ensure a safe and long-lasting maintenance of the BOXER pumps.

THIS PART INCLUDES THE FOLLOWING TITLES PAGE

6.1 SCHEDULED MAINTENANCE TABLE 44

6.2 EXTERNAL CLEANING AND TIGHTNESS CHECK 45 - 46

6.3 TIGHTNESS CHECK 47 - 48

6.4 PRODUCT CIRCUIT MAINTENANCE 49 - 53

6.5 AIR CIRCUIT MAINTENANCE 54 - 57

Below is a description of how to behave in each of the phases listed above.

ROUTINE MAINTENANCE
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6.1	 SCHEDULED MAINTENANCE TABLE

The scheduled maintenance operations are reserved for qualified and authorised Mechanical Service-
men, equipped with suitable Personal Protective Equipment (PPE), who know and comply with the con-
tents of this Manual. 

To ensure optimal performance and safe use of the pump, it is necessary to periodically perform the 
routine maintenance operations indicated in the following table and dealt with in the following sections. 

The timing of the reported operations refers to use under normal conditions; for harsh installations and 
operating conditions, the indicated ranges must be downgraded accordingly.

SEC. SCHEDULED MAINTENANCE
every 
500 

hours
500.000
cycles

10.000.000
cycles

20.000.000
cycles

6.2 EXTERNAL CLEANING AND TIGHTNESS 
CHECK: check check replacement

6.2.1 • External cleaning of the Pump -- -- --
6.2.2 • Product Circuit Tightness Check -- -- --
6.3 TIGHTNESS CHECK check check replacement

6.3.1 • Tightness check -- -- --

6.3.2 • Tightening torque table -- -- -- --

6.4 PRODUCT CIRCUIT MAINTENANCE: check replacement

6.4.1 • Pump Disassembly -- --
6.4.2 • Internal cleaning of the product circuit -- --
6.4.3 • Check and/or replacement of valves -- --
6.4.4 • Check and/or replacement of diaphragms -- --
6.4.5 • Pump Re-assembly -- --
6.5 AIR CIRCUIT MAINTENANCE
6.5.1 • Pump Disassembly When necessary

6.5.2 • MICROBOXER Exchanger Replacement 50.000.000 cycles

6.5.3 • BOXER Coaxial Exchanger Replacement 50.000.000 cycles

6.5.4 • Pump Re-assembly When necessary

	 CAUTION
In the presence of heavy uses (concentrated corrosive liquids or liquids that crystallise), it is necessary to 
increase the frequency of operations. 

	 CAUTION: risk of internal back-pressures and projection of components during disassembly.
In severe conditions (incorrect installations and/or stops and/or in stall conditions), residual pressures inside 
the pump can be generated which are not discharged. Before opening and disassembling the pump, it is 
necessary to secure the pump casings with a suitable ratchet strap and wear suitable Personal Protective 
Equipment (PPE).
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6.2	 EXTERNAL CLEANING AND TIGHTNESS CHECK

This operation is reserved for trained and qualified Mechanical Servicemen, equipped with suitable Per-
sonal Protective Equipment (PPE); see the Technical and Safety Data Sheets of the treated liquid.

	 CAUTION: risk of contact with toxic or corrosive fluids.

The external cleaning and tightness check of the suction and delivery circuit of the pump must be carried 
out periodically following the procedures described below.

6.2.1	 EXTERNAL CLEANING OF THE PUMP
The pump must be cleaned externally periodically every 500 hours of operation to allow visual inspections and 
safe operations. The presence of dust and/or deposits on the external surfaces of the pump can negatively 
affect process temperatures. In environments with a potentially explosive atmosphere, it can even com-
promise the safety envisaged by the marking. 

	 CAUTION: risk of overheating and, in environments with a potentially explosive atmosphere,
risk of fire/explosion. 
In environments with a potentially explosive atmosphere, it can even compromise safety, causing over-
heating and/or flammability of the dust.

Safety requirements before starting the operation: 

• Pump stopped with air supply disconnected and interlocked and residual pressure discharged;
• Closed suction and delivery valves; 
• Suction and delivery pump and circuits cooled.

Proceed as follows to clean the outside of the pump: 

6.2.1a	 Remove dust deposits from the external surfaces of the pump using a disposable cloth dampened with a suitable 
neutral detergent.

	 CAUTION: risk of damage and/or fire.
Do not use detergents that are not compatible with the construction materials of the pump, solvents or 
flammable substances.

6.2.1b	 Remove dust deposits from the external surfaces of the suction and delivery pipes near the pump using disposable 
cloths dampened with a suitable detergent (compatible with the construction materials of the pump).

6.2.1c	 Check that the residual risk warning labels are clearly visible and legible; otherwise, replace them. Remove any 
tools and cloths used from the pump.

The external cleaning of the pump is completed. 



6.2.2d
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6.2.2	 PRODUCT CIRCUIT TIGHTNESS CHECK
The seal of the product circuit of the pump must be checked after the first 2 hours of operation and then 
periodically every 500 hours, working as follows:

	 CAUTION: risk of contact with toxic or corrosive fluids and/or ejection of pressurised fluid.
Before operating near the pump, it is necessary to wear suitable Personal Protective Equipment (PPE); 
(see the Technical and Safety Data Sheets of the treated liquid).
Safety requirements for the tightness check: 
•	 Pump stopped with air supply disconnected and interlocked and residual pressure discharged;
•	 Pump with the external surfaces clean;  
•	 Open product sectioning valves (suction and delivery); 
•	 Overflown pump.

SUCTION SEAL CHECK
The suction seal of the pump must be checked with the pump running, operating as follows: 

6.2.2a	 Visually check for leaks on the suction circuit and on the pump; 
6.2.2b	 If leaks are detected, immediately stop the pump, disconnect the air supply and discharge the residual pressure 

from the internal pneumatic circuit.
6.2.2c	 If leaks are detected, check the tightening of the fastening parts that are part of the suction circuit (hose connec-

tion, clamps, fittings) and/or of the screws of the pump casing and manifold.

	 CAUTION: risk of product leakage.
The tightness check ensures a correct seal of the product circuit; in the event of leaks or product leaks, 
it is always necessary to carefully check that the pump and the internal sealing components are intact 
before commissioning.

The check of the hydraulic seal of the product suction circuit is completed. 

DELIVERY SEAL CHECK  
The pressurised check must be carried out with the pump running, operating as follows: 

6.2.2d	 Visually check for leaks on the delivery circuit and on the pump. 

6.2.2e	 If leaks are detected, immediately stop the pump, disconnect the air supply and discharge the residual pressure 
from the internal pneumatic circuit.

6.2.2f	 Tighten the parts involved on the delivery (hose connection, clamps, fittings) and/or the screws of the pump casing 
and manifold as described in Section 6.3 TIGHTNESS CHECK.

	 CAUTION: risk of product leakage.
The tightness check ensures a correct seal of the product circuit; in the event of leaks or product leaks, 
it is always necessary to carefully check that the pump and the internal sealing components are intact 
before commissioning.

The check of the hydraulic seal of the product delivery circuit is completed. 



6.3.1b
6.3.1a
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6.3	 TIGHTNESS CHECK

This operation is reserved for trained and qualified Mechanical Servicemen, equipped with suitable Per-
sonal Protective Equipment (PPE); see the Technical and Safety Data Sheets of the treated liquid.  

	 CAUTION: risk of contact with toxic or corrosive fluids.

6.3.1	 TIGHTNESS CHECK
The tightness of the pump and product ducts must be checked after the first 2 hours of operation and then 
periodically every 500,000 cycles of operation.

	 CAUTION: risk of product leakage.
The tightness check ensures a correct seal of the product circuit; in the event of leaks or product leaks, 
it is always necessary to carefully check that the pump and the internal sealing components are intact 
before commissioning.

Safety requirements for the operation: 
•	 Pump stopped with air supply disconnected and interlocked and residual pressure discharged;
•	 Closed suction and delivery valves; 
•	 Pump with the external parts cleaned/washed; 
•	 Suction and delivery pump and circuits at MAX ambient temperature 40°C.
Proceed as follows to check the tightness of the pump: 

6.3.1a	 Using a suitable torque wrench, check the tightness of the pump screws respecting the torques indicated in the 
TIGHTENING TORQUE TABLE on page 48.

	 CAUTION:  risk of stress corrosion cracking phenomena and sudden breakages.
Excessive tightening (especially on plastic pumps), can cause dangerous tensions on some components 
and sudden breakages that cannot be attributed to construction defects.

6.3.1b	 Check the tightness of the connection fittings to the pump and the tightness of the hose clamps of the product 
ducts.

6.3.1c	 Remove the tools used from the pump.

The tightness check of the pump and product ducts is completed. 
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6.3.2	 TIGHTENING TORQUE TABLE
The following table shows the tightening torques referred to the construction components and their materials.
Tightening must be carried out respecting the tightening torques indicated by the Manufacturer and expressed 
in Nm (newton meter), with reference to each model and construction material.

	 CAUTION:  risk of stress corrosion cracking phenomena and sudden breakages.
Excessive tightening (especially on plastic pumps) can cause dangerous tensions on some components 
and sudden breakages that cannot be attributed to construction defects.

PUMP Material MAIN
BLOCK

PUMP
CASING

MANIFOLD CAP PLUG
OR-PTFE OR-NBR 1 M 2 M OR-PTFE OR-RUBBER

BOXER 07
PP -- 4 Nm 4 Nm 15 Nm --
PVDF -- 4 Nm 4 Nm 15 Nm --

BOXER 15

PP -- 5 Nm 5 Nm 15 Nm --

PVDF -- 5 Nm 5 Nm 15 Nm --

AL -- 5 Nm 5 Nm 15 Nm --
AISI -- 5 Nm 4 Nm 15 Nm --

MICROBOXER

PP -- 4 Nm 6 Nm 4 Nm 17 Nm --
PVDF -- 4 Nm 6 Nm 4 Nm 17 Nm --
AL -- 4 Nm 8 Nm 8 Nm 17 Nm --
AISI -- 4 Nm 10 Nm 10 Nm 17 Nm 20 Nm

BOXER 35
PP -- 4 Nm 5 Nm 5 Nm 27 Nm 30 Nm 25 Nm 25 Nm
PVDF -- 4 Nm 5 Nm 5 Nm 27 Nm 30 Nm 25 Nm 25 Nm

BOXER 50
PP -- 5 Nm 6 Nm 8 Nm 27 Nm 30 Nm 18 Nm 18 Nm
PVDF -- 5 Nm 6 Nm 8 Nm 27 Nm 30 Nm 18 Nm 18 Nm
AL -- 6 Nm 7 Nm 7 Nm 27 Nm 30 Nm 20 Nm 20 Nm

MINIBOXER AISI -- 4 Nm 5 Nm 5 Nm 27 Nm 30 Nm 20 Nm 20 Nm

BOXER 81

PP -- 8 Nm 8 Nm 30 Nm 33 Nm 30 Nm
PVDF -- 8 Nm 8 Nm 30 Nm 33 Nm 30 Nm
AL -- 8 Nm 8 Nm 30 Nm 33 Nm 30 Nm
AISI -- 8 Nm 8 Nm 30 Nm 33 Nm 30 Nm

BOXER 90 AL -- 8 Nm 8 Nm 30 Nm 33 Nm --

BOXER 100

PP -- 8 Nm 10 Nm 8 Nm 33 Nm 33 Nm
PVDF -- 8 Nm 10 Nm 8 Nm 33 Nm 33 Nm
AL -- 5 Nm 7 Nm 7 Nm 33 Nm 33 Nm
AISI -- 6 Nm 10 Nm 10 Nm 33 Nm 33 Nm

BOXER FPC 100 TEFLON -- -- Nm -- Nm -- Nm -- Nm -- Nm -- Nm

BOXER 150

PP -- 8 Nm 8 Nm 10 Nm 37 Nm 40 Nm 40 Nm
PVDF -- 8 Nm 8 Nm 10 Nm 37 Nm 40 Nm 40 Nm
AL -- 10 Nm 15 Nm 15 Nm 37 Nm 40 Nm 40 Nm
AISI -- 10 Nm 18 Nm 16 Nm 37 Nm 40 Nm 40 Nm

BOXER 251

PP -- 10 Nm 10 Nm 47 Nm 50 Nm 50 Nm
PVDF -- 10 Nm 10 Nm 47 Nm 50 Nm 50 Nm
AL -- 10 Nm 15 Nm 47 Nm 50 Nm 50 Nm
AISI -- 10 Nm 20 Nm 47 Nm 50 Nm --

BOXER 252 AISI -- 10 Nm 20 Nm 47 Nm 50 Nm --

BOXER 522
PP 15 Nm 12 Nm 12 Nm 180 Nm 120 Nm
PVDF 15 Nm 12 Nm 12 Nm 180 Nm 120 Nm

BOXER 502
AL 15 Nm 25 Nm 16 Nm 180 Nm 120 Nm

AISI 15 Nm 35 Nm 25 Nm 180 Nm --

BOXER 503

PP 15 Nm 10 Nm 12 Nm 180 Nm --
PVDF 15 Nm 10 Nm 12 Nm 180 Nm --
AL 15 Nm 25 Nm 16 Nm 180 Nm --
AISI 15 Nm 40 Nm 30 Nm 180 Nm --
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BOXER 50 - Plastica

 

Posizione DESCRIZIONE DESCRIPTION Quantità
1 Monoblocco centrale Central block 1
3 Corpo pompa Pump casing 2
4 Collettore Manifold 2

5a Sede sfera Ball seat 4
5b Gabbia guida sfera Ball runner cage 4
6 Albero Shaft 1
7 Silenziatore Silencer 1
8 Piattello interno Internal cap 2
9 Molla a tazza Belleville washer 2

10 Cappellotto Cap 2
11 Sfera Ball 4
12 Membrana interna Internal diaphragm 2
13 Membrana esterna External diaphragm 2
14 Dado quadro Square nut 8
15 Anello d’arresto Stop ring 2
17 Guarnizione sede sfera inferiore Ball seat packing low 4
17a Guarnizione sede sfera superiore Ball seat packing up 4
18 Tappo collettore Manifold cap 2
19 Scambiatore pneumatico Pneumatic exchanger 1
20 Vite coperchio scarico aria Air exhaust lid screw 2
22 Coperchio scarico aria Air exhaust cover 1
23 Dado flangiato Flanged nud 12
26 Vite corpo pompa Pump casing screw 12
27 Guarnizione tappo collettore Manifold cap packing 2
29 Rondella Washer 12
33 O-ring O-ring 4
36 Rondella Washer 8
40 Tappo polietilene Polyetylene cup 1

17a
5b
11
33
5a
17
3

29
26
14

17a
14
5b
11
33
5a
17

28
36
4
27
18

23
1
6
19
15
9
8

12
13
10
27
18

33
5a
17
10
13
12

8
9

23

4
36
28

20
22
7

40

17a
5b
11
14
26
29
14

17a
5b
11
33
5a
17
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6.4	 PRODUCT CIRCUIT MAINTENANCE

This operation is reserved for trained and qualified Mechanical Servicemen, equipped with suitable Per-
sonal Protective Equipment (PPE); see the Technical and Safety Data Sheets of the treated liquid. 

	 CAUTION: risk of contact with toxic or corrosive fluids. 

The maintenance of the product circuit of the pump must be carried out periodically to ensure an optimal 
performance and the necessary safety conditions, operating as described below.
 

6.4.1	 PUMP DISASSEMBLY
To carry out the product circuit maintenance, it is necessary to disassemble the pump as follows:

Safety requirements for the operation: 
•	 Pump stopped with air supply disconnected and interlocked and residual pressure discharged;
•	 Pump with the external parts cleaned/washed;  
•	 Pump with internal product circuit washed and decontaminated (according to the pumped liquid);
•	 Pump with product circuit drained of the contaminated washing liquid;
•	 Closed product sectioning valves (suction and delivery); 
•	 Suction and delivery pump and circuits at ambient temperature.

6.4.1a	 To stop the pump, only operate on the air supply: close the ball valve and the 3-way sectioning valve. Close the 
upstream 3-way safety valve, discharge the residual pressure from the pneumatic system of the 
pump and place the safety interlock.

	 CAUTION: risk of internal back-pressures and projection of components during disassembly.
In severe conditions (incorrect installations and/or stops and/or in stall conditions), residual pressures inside 
the pump can be generated which are not discharged. Before opening and disassembling the pump, it is 
necessary to secure the pump casings with a suitable ratchet strap and wear suitable Personal Protective 
Equipment (PPE).

6.4.1b	 Disconnect the suction and delivery pipes of the pump fluid.

6.4.1c	 Disassemble and remove the pump from the place of installation using suitable lifting equipment and adequately 
drain the product circuit according to the treated product.

	 CAUTION: risk of leakage of the washing and/or contaminated liquid.
The pump is not self-draining, pay attention during handling and disassembly.

6.4.1d	 Use the relevant Spare Parts table for the pump disassembly and reassembly sequence to access the internal parts 
of the treated operations.
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6.4.2	 INTERNAL CLEANING OF THE PRODUCT CIRCUIT
The pump must be internally cleaned periodically every 20.000.000 cycles of operation to allow visual inspec-
tions and a safe use of the pump. The presence of dust and/or deposits on the external surfaces of the 
pump can negatively affect process temperatures. In environments with a potentially explosive atmo-
sphere, it can even compromise the safety. 

	 CAUTION: risk of overheating and, in environments with a potentially explosive 
atmosphere, risk of fire. In environments with a potentially explosive atmosphere, the presence of dust 
can even compromise the safety.

Safety requirements for the operation: 
•	 Disassembled pump;
•	 Pump with the external parts cleaned/washed; 
•	 Pump with internal product circuit washed and decontaminated (according to the pumped liquid).
•	 Pump with product circuit drained of the contaminated washing liquid.

Proceed as follows to clean the inside of the product circuit of the pump: 

6.4.2a	 Disassemble the suction and delivery manifolds by removing the fastening elements.

	 CAUTION: risk of internal back-pressures and projection of components during disassembly.
In severe conditions (incorrect installations and/or stops and/or in stall conditions), residual pressures inside 
the pump can be generated which are not discharged. Before opening and disassembling the pump, it is 
necessary to secure the pump casings with a suitable ratchet strap and wear suitable Personal Protective 
Equipment (PPE).

6.4.2b	 Disassemble the fixing screws and remove the pump casings. 

6.4.2c	 Check for solid deposits inside the pump and, if present, remove them and clean the internal surfaces of the pump 
using a disposable cloth dampened with detergent (suitable for the treated product) and compatible with 
the construction materials of the pump and with the work environment.

	 CAUTION: risk of damage and/or fire.
Do not use detergents that are not compatible with the construction materials of the pump, solvents or 
flammable substances.

6.4.2d	 Visually inspect the internal surfaces in contact with the product and make sure that there are no abrasions, cor-
rosion, cracks and/or damages to the components.

The internal cleaning of the product circuit of the pump is completed. 
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6.4.3	 CHECK AND/OR REPLACEMENT OF VALVES (Suction and Delivery)
The suction and delivery valves (ball and ball seats) are components subject to wear. Their duration is strongly 
affected by the conditions of use and by the chemical and physical stresses.  The suction and delivery valves 
must be periodically checked every 10,000,000 cycles of operation, to ensure correct operation of the product 
seals and the best performance of the pump.

Safety requirements before starting the operation:
•	 Pump removed from the workstation and residual pressure inside the air circuit discharged;
•	 Pump with the external parts cleaned/washed; 
•	 Pump with internal product circuit washed and decontaminated (according to the pumped liquid).
•	 Pump with product circuit drained of the contaminated washing liquid.

Proceed as follows to check and/or replace the pump valves: 

6.4.3a	 Disassemble the suction and delivery manifolds by removing the fastening elements.

6.4.3b	 Remove the seats and the balls of the delivery and suction vales and clean them with a cloth dampened with suita-
ble detergent and/or replace them with Original Spare Parts of the same type and material (see the Spare 
Parts Manual).

	 CAUTION: risk of damage and/or fire.
Do not use detergents that are not compatible with the construction materials of the pump, solvents or 
flammable substances.

6.4.3c	 Check the condition of the gaskets and, if necessary, replace with Original Spare Parts of the same type and mate-
rial (see the Spare Parts Manual).

6.4.3d	 Check that there are no solid deposits inside the vales, otherwise remove them with a disposable clean cloth 
dampened with detergent (suitable for the treated product).

The check and/or replacement of the pump valves is completed. 
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6.4.4	 CHECK AND/OR REPLACEMENT OF DIAPHRAGMS (End of Life)
The diaphragms (internal and in contact with the product) are components subject to wear. Their duration 
is strongly affected by the conditions of use and by the chemical and physical stresses. From tests car-
ried out on thousands of installed pumps (with head equal to 0.5 m at 20°C), it was found that the normal 
duration exceeds 100,000,000 (one hundred million) cycles.

	 CAUTION: For safety reasons, in environments with a potentially explosive atmosphere,
the pump diaphragms must be disassembled and checked every 10,000,000 (ten million) cycles and 
preventively replaced every 20,000,000 (twenty million) cycles.

MANDATORY OPERATIONS
SCHEDULING OF OPERATIONS

every 500 hours CHECK 
every 10.000.00 cycles

REPLACEMENT 
every 20.000.00 cycles

INTERNAL CLEANING AND CHECK -- --
DIAPHRAGM CHECK -- --
DIAPHRAGM REPLACEMENT -- --

Safety requirements before starting the operation:
•	 Pump removed from the workstation and residual pressure inside the air circuit discharged;
•	 Pump with the external parts cleaned/washed; 
•	 Pump with internal product circuit washed and decontaminated (according to the pumped liquid).
•	 Pump with product circuit drained of the contaminated washing liquid.

6.4.4a	 Disassemble the suction and delivery manifolds by removing the fastening elements.

	 CAUTION: risk of internal back-pressures and projection of components during disassembly.
In severe conditions (incorrect installations and/or stops and/or in stall conditions), residual pressures inside 
the pump can be generated which are not discharged. Before opening and disassembling the pump, it is 
necessary to secure the pump casings with a suitable ratchet strap and wear suitable Personal Protective 
Equipment (PPE).

6.4.4b	 Disassemble the fixing screws and remove the pump casings.

6.4.4c	 Remove the diaphragm locking cap of both circuits.

6.4.4d	 Check that there are no solid deposits, otherwise remove them with a disposable clean cloth dampened with a 
detergent suitable for the treated product, clean the diaphragms.

	 CAUTION: risk of damage and/or fire.
Do not use detergents that are not compatible with the construction materials of the pump, solvents and/
or flammable substances.

6.4.4e	 Remove the diaphragms from both sides of the pump. 
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4.3 POSIZIONAMENTO E INSTALLAZIONE

Le operazioni di installazione sono riservate a Tecnici Installatori qualificati ed abilitati, provvisti di idonei 
Dispositivi di Protezione Individuale, che conoscono e si attengono al contenuto del presente Manuale. 
Vista l’innumerevole varietà di prodotti e composizioni chimiche, l’utilizzatore è ritenuto il maggiore cono-
scitore di compatibilità e reazioni con i materiali costruttivi della pompa. Prima dell’installazione e dell’im-
piego, eseguire con perizia tutte le verifiche e prove necessarie per evitare situazioni pericolose anche se 
remote, che non possono essere conosciute ed imputate al costruttore della pompa. 

Requisiti generali di installazione
• Adeguato spazio per consentire le future manutenzioni;
• Installazione della pompa con asse in orizzontale;
• Staffaggio su supporti rigidi (a soffitto o a pavimento) con planarità (0,1 mm);
• Con battente negativo per fluidi con densità Max fino a 5.000 Cps a 20°C ed un peso specifico Max di 1,4 Kg/l; 
• Installazioni con battente positivo per fluidi con densità Max fino a 20.000 Cps a 20°C; 
• Posizionamento vicino al punto di prelievo (max 10 volte il diametro di aspirazione); 
• Bocca di aspirazione lontana da vortici; 
• Messa a terra della pompa per le installazioni in ambiente potenzialmente esplosivo;
• Alimentazione con aria essiccata e non lubrificata;
• Installazione di valvola di intercettazione, valvola a 3 vie e valvola di non ritorno sull’alimentazione dell’aria.

4.3.1 Posizionare la pompa con asse in orizzontale, sul luogo di installazione, più vicino possibile al punto di 
prelievo, allineandola con i condotti di aspirazione e mandata. 

 NOTA
Il collettore di mandata prodotto deve sempre essere posizionato nella zona superiore; le frecce sul 
corpo pompa devono sempre essere rivolte verso l’alto.

4.3.2 Provvedere allo staffaggio su supporti rigidi (a soffitto o a pavimento con idonea planarità 0,1 mm) sui pie-
dini con apposite ranelle e bulloni. Se necessario prevedere idonei piedini antivibranti (Catalogo DEBEM).

 ATTENZIONE: pericolo di esplosione
Le pompe in esecuzione ATEX M2 devono essere installete in ambiente con basso rischio di urto.

4.3.3 Se la pompa è di materiale conduttivo (esecuzione CONDUCT), ed adatta al pompaggio di fluidi infiam-
mabili ammissibili, bisogna installare un adeguato cavetto di messa a terra su ciascun corpo pompa; 
pericolo di esplosione e/o incendio dovuto a correnti elettrostatiche.

 ATTENZIONE: pericolo di esplosione
La pompa deve essere sempre messa a terra, indipendentemente da altri organi ad essa collegati. La 
mancata o scorretta messa a terra fa decadere i requisiti di sicurezza e tutela dal pericolo di esplosione.

Il posizionamento della pompa è così terminato.

4.3.1

OK

4.3.34.3.2
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1             3     4     5       6        7    8

2

4.4.2

NO OLIO

SOLO 
FILTRO ARIA

4.4.1

4.4.2

4.4 ALLACCIAMENTO PNEUMATICO

Le operazioni di allacciamento all’impianto pneumatico sono riservate a Tecnici Installatori qualificati ed 
abilitati, provvisti di idonei Dispositivi di Protezione Individuale, che conoscono e si attengono al conte-
nuto del presente Manuale. Dopo avere completato le operazioni di installazione è possibile effettuare 
l’allacciamento della pompa al circuito di alimentazione pneumatica operando come segue:

Requisiti impianto pneumatico
• Alimentazione con aria non lubrificata ed essiccata, con pressione idonea (Min 2 bar - Max 8 bar);
• Addizionatore di glicole per installazioni con forti prevalenze in mandata e/o contropressioni;
• Installazione di valvola di intercettazione, valvola a 3 vie e valvola di non ritorno sull’alimentazione dell’aria;
• Installazione tubo scarico aria (con raccolta) al di fuori di ambienti con atmosfera gravosa, e
  potenzialmente esplosiva e per il pompaggio di fluidi infiammabili o tossici.

4.4.1 Rimuovere l’adesivo dall’attacco aria della pompa.

 ATTENZIONE: pericolo di bloccaggio pompa.
L’alimentazione pneumatica della pompa BOXER deve essere eseguita con aria compressa NON LUBRI-
FICATA, FILTRATA, ED ESSICCATA con pressione non inferiore a 2 bar e non superiore a 8 bar.

POS. COMPONENTE
1 Pompa pneumatica
2 Manometro
3 Valvola di intercettazione
4 Valvola manuale a 3 vie
5 Valvola di non ritorno
6 Valvola ad avviamento progressivo
7 Filtro aria 20 µ (micron)
8 Valvola manuale a 3 vie circuito

4.4.2 Avvitare sull’attacco del circuito pneumatico della pompa un rubinetto di intercettazione, una valvola a 3 
vie e una valvola di non ritorno, secondo lo schema riportato in figura. 
Per un controllo della pressione reale dell’aria bisogna installare un manometro sull’attacco dell’aria della 
pompa stessa e controllare il valore a pompa in funzione.

 ATTENZIONE: pericolo di immissione del fluido nel circuito dell’aria compressa e di scarico in ambiente.
È vietata l’installazione della pompa in assenza di valvola di intercettazione, valvola a 3 vie e valvola di non 
ritorno sul condotto di alimentazione dell’aria per impedire che il fluido pompato entri nel circuito pneumatico 
in caso di rottura delle membrane.
Anche nelle installazioni in batteria la valvola di non ritorno deve sempre essere installata su ciascuna pompa.

4.4.3 Nelle installazioni dove è previsto un funzionamento con molti cicli Start/Stop (con forti prevalenze in 
mandata e/o con forti contropressioni) è necessaria l’installazione di una valvola pneumatica ad avvia-
mento progressivo per la salvaguardia delle membrane prodotto.

 NOTA
L’installazione della valvola pneumatica ad avviamento progressivo, oltre a consentire un pompaggio più 
uniforme e fluido del prodotto durante la fase di avviamento consente la salvaguardia delle membrane e ne 
preserva la durata di funzionamento della pompa.

Min  2 bar
Max 8 bar

6.4.5a
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6.3.2 TABELLA DEI SERRAGGI
Nella tabella qui di seguito sono riportati i serraggi riferiti ai componenti costruttivi ed ai loro materiali.
I serraggi devono essere effettuati rispettando le coppie di serraggio indicate dal Costruttore ed espresse 
in Nm (newton metro) riferite a ciascun modello e matriale costruttivo.

 ATTENZIONE:  pericolo fenomeni di tensocorrosione e rotture improvvise.
Serraggi eccessivi (in modo particolare sulle pompe in materiale plastico), possono comportare perico-
lose tensioni su alcuni componenti e rotture improvvise non imputabili a difetti costruttivi.

POMPA Materiale CENTRALE CORPO
POMPA

COLLETTORE CAPELLOTTO TAPPO
OR-PTFE OR-NBR 1 M 2 M OR-PTFE OR-NBR

BOXER 7 PP --    Nm    Nm     Nm     Nm     Nm     Nm

BOXER 15

PP -- 5 Nm 5 Nm 15 Nm --
PVDF -- 5 Nm 5 Nm 15 Nm --
AL -- 5 Nm 5 Nm 15 Nm --
AISI -- 5 Nm 4 Nm 15 Nm --

MICROBOXER

PP -- 4 Nm 6 Nm 4 Nm 17 Nm --
PVDF -- 4 Nm 6 Nm 4 Nm 17 Nm --
AL -- 4 Nm 8 Nm 8 Nm 17 Nm --
AISI -- 4 Nm 10 Nm 10 Nm 17 Nm --

MINIBOXER AISI -- 4 Nm 5 Nm 5 Nm 27 Nm 30 Nm 25 Nm 25 Nm
BOXER 35 PP -- 4 Nm 5 Nm 5 Nm 27 Nm 30 Nm 25 Nm 25 Nm

BOXER 50
PP -- 5 Nm 6 Nm 8 Nm 27 Nm 30 Nm 12 Nm 10 Nm
PVDF -- 5 Nm 6 Nm 8 Nm 27 Nm 30 Nm 12 Nm 10 Nm
AL -- 6 Nm 7 Nm 7 Nm 27 Nm 30 Nm 20 Nm 20 Nm

BOXER 81

PP -- 8 Nm 8 Nm 30 Nm 33 Nm 18 Nm
PVDF -- 8 Nm 8 Nm 30 Nm 33 Nm 20 Nm
AL -- 8 Nm 8 Nm 30 Nm 33 Nm 20 Nm
AISI -- 8 Nm 8 Nm 30 Nm 33 Nm --

BOXER 90 AL -- 8 Nm 8 Nm 30 Nm 33 Nm 20 Nm

BOXER 100

PP -- 8 Nm 10 Nm 8 Nm 33 Nm 20 Nm
PVDF -- 8 Nm 10 Nm 8 Nm 33 Nm 20 Nm
AL -- 5 Nm 7 Nm 7 Nm 33 Nm 25 Nm
AISI -- 6 Nm 10 Nm 10 Nm 33 Nm --

BOXER FPC 100 TEFLON --    Nm    Nm     Nm     Nm     Nm     Nm

BOXER 150

PP -- 8 Nm 8 Nm 10 Nm 37 Nm 40 Nm 20 Nm
PVDF -- 8 Nm 8 Nm 10 Nm 37 Nm 40 Nm 20 Nm
AL -- 10 Nm 15 Nm 15 Nm 37 Nm 40 Nm 30 Nm
AISI -- 10 Nm 18 Nm 16 Nm 37 Nm 40 Nm --

BOXER 251

PP -- 10 Nm 10 Nm 47 Nm 50 Nm 40 Nm
PVDF -- 10 Nm 10 Nm 47 Nm 50 Nm 40 Nm
AL -- 10 Nm 15 Nm 47 Nm 50 Nm 40 Nm
AISI -- 10 Nm 20 Nm 47 Nm 50 Nm --

BOXER 252 AISI -- 10 Nm 20 Nm 47 Nm 50 Nm --

BOXER 502
AL 15 Nm 25 Nm 16 Nm 180 Nm --
AISI 15 Nm 35 Nm 25 Nm 180 Nm --

BOXER 522
PP 15 Nm 12 Nm 12 Nm 180 Nm 100 Nm
PVDF 15 Nm 12 Nm 12 Nm 180 Nm 100 Nm

BOXER 503

PP 15 Nm 10 Nm 12 Nm 180 Nm --
PVDF 15 Nm 10 Nm 12 Nm 180 Nm --
AL 15 Nm 25 Nm 16 Nm 180 Nm --
AISI 15 Nm 40 Nm 30 Nm 180 Nm --
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6.4.4f	 Check the condition of the diaphragms and that there are no yield points, cracks or breaking points.
Based on the outcome of the performed checks and the timing provided for the replacement of the dia-
phragms, establish whether to reuse them and/or replace them with Original Spare Parts of the same type 
and material (see the Spare Parts Manual).

	 CAUTION: risk of fluid leakage.
Do not use the pump with the diaphragms compromised, damaged or of a different type and material to 
the original (reported on the Composition Code), or that have reached their “End of Life” as indicated by 
the Manufacturer.

The replacement of the pump diaphragms is completed. 

6.4.5	 PUMP RE-ASSEMBLY
To reassemble the pump after internally cleaning and checking and/or replacing the valves and dia-
phragms proceed as follows:

6.4.5a	 Check the condition of the pump pressure static seal O-ring gaskets (they must not be dry, deformed or crushed); 
otherwise, replace them with Original Spare Parts (see the Spare Parts Manual).

	 NOTE
The PTFE static seal O-rings must be mandatorily replaced after every disassembly.

6.4.5b	 Re-assemble the pump by repeating the previously described sequence in reverse order and perform a progressive and 
uniform tightening of the fixing bolts respecting the tightening torques indicated by the Manufacturer (see 
6.3.2 TIGHTENING TORQUE TABLE on page 48).

	 CAUTION:  risk of stress corrosion cracking phenomena and sudden breakages.
Excessive tightening (especially on plastic pumps) can cause dangerous tensions on some components 
and sudden breakages that cannot be attributed to construction defects.

6.4.5c	 Reposition and connect the pump to the system and pneumatic supply circuit as described in Sections 4.3 and 4.4.

The maintenance of the product circuit of the pump is completed. 



6.5.1a 6.5.1b

6.5.1d

6.5.1c
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BOXER 50 - Plastica

 

Posizione DESCRIZIONE DESCRIPTION Quantità
1 Monoblocco centrale Central block 1
3 Corpo pompa Pump casing 2
4 Collettore Manifold 2

5a Sede sfera Ball seat 4
5b Gabbia guida sfera Ball runner cage 4
6 Albero Shaft 1
7 Silenziatore Silencer 1
8 Piattello interno Internal cap 2
9 Molla a tazza Belleville washer 2

10 Cappellotto Cap 2
11 Sfera Ball 4
12 Membrana interna Internal diaphragm 2
13 Membrana esterna External diaphragm 2
14 Dado quadro Square nut 8
15 Anello d’arresto Stop ring 2
17 Guarnizione sede sfera inferiore Ball seat packing low 4
17a Guarnizione sede sfera superiore Ball seat packing up 4
18 Tappo collettore Manifold cap 2
19 Scambiatore pneumatico Pneumatic exchanger 1
20 Vite coperchio scarico aria Air exhaust lid screw 2
22 Coperchio scarico aria Air exhaust cover 1
23 Dado flangiato Flanged nud 12
26 Vite corpo pompa Pump casing screw 12
27 Guarnizione tappo collettore Manifold cap packing 2
29 Rondella Washer 12
33 O-ring O-ring 4
36 Rondella Washer 8
40 Tappo polietilene Polyetylene cup 1

17a
5b
11
33
5a
17
3

29
26
14

17a
14
5b
11
33
5a
17

28
36
4
27
18

23
1
6
19
15
9
8

12
13
10
27
18

33
5a
17
10
13
12

8
9

23

4
36
28

20
22
7

40

17a
5b
11
14
26
29
14

17a
5b
11
33
5a
17
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6.5	 AIR CIRCUIT maintenance
This operation is reserved for trained and qualified Mechanical Servicemen, equipped with suitable Per-
sonal Protective Equipment (PPE); see the Technical and Safety Data Sheets of the treated liquid.

	 CAUTION: risk of contact with toxic or corrosive fluids. 
The air circuit maintenance involves the replacement of the pneumatic exchanger, which is necessary in 
exceptional cases due to incorrect installations in very dusty environments, in the presence of saturated 
vapours that can damage the internal circuit or, if following the breakage of the diaphragms, the corrosive 
fluid has entered the pneumatic circuit. 

	 CAUTION: danger of damage to the internal pneumatic circuit.
For installations with the pump in environments with a heavy atmosphere (dusts, vapours or saturated 
vapours), it is necessary to install a pipe and fittings (of suitable materials) to bring the air discharge point 
outside the operating environment.
Safety requirements before starting the operation: 
•	 Pump stopped with air supply disconnected and interlocked and residual pressure discharged;
•	 Pump with the external parts cleaned/washed;  
•	 Pump with internal product circuit washed and decontaminated (according to the pumped liquid);
•	 Pump with product circuit drained of the contaminated washing liquid.
•	 Closed product sectioning valves (suction and delivery); 
•	 Suction and delivery pump and circuits cooled.

6.5.1	 PUMP DISASSEMBLY 
To replace the pneumatic exchanger of the air circuit it is necessary to disassemble the pump as follows:

6.5.1a	 Disconnect the suction and delivery pipes of the pump fluid.

6.5.1b	 Disconnect the compressed air supply pipe from the pump.

6.5.1c	 Remove the pump from the place of installation using suitable lifting and disassembly equipment.

	 CAUTION: risk of contaminated liquid leaking; risk of injuries and/or harm to health.
The pump is not self-draining, pay attention during disassembly and handling. Should the pump be 
returned to the Manufacturer or to an Authorised Assistance Center, it must first be emptied of the product 
or any detergents. If toxic, noxious or other types of health harming products have been used, the pump 
must be suitably treated and washed before it is sent.

6.5.1d	 Use the relevant Spare Parts table for the pump disassembly and reassembly sequence to access the internal parts of the 
treated operations.



6.5.2a

6.5.2b 6.5.2h 

6.5.2e
6.5.2f

6.5.2c
6.5.2i

6.5.2b

6.5.2h

6.5.2g

6.5.2d
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6.5.2	 PNEUMATIC EXCHANGER REPLACEMENT only for MICROBOXER
MICROBOXER pumps are equipped with an orthogonal pneumatic exchanger; proceed as follows to replace 
the pneumatic exchanger:
Safety requirements before starting the operation:
•	 Pump removed from the workstation and residual pressure inside the air circuit discharged;
•	 Pump with the external parts cleaned/washed; 
•	 Pump with internal product circuit washed and decontaminated (according to the pumped liquid).
•	 Pump with product circuit drained of the contaminated washing liquid.

	 CAUTION: risk of contamination, injuries and/or harm to health.
Should the pump be returned to the Manufacturer or to an Authorised Assistance Center, it must first be 
emptied of the product or any detergents. 
If toxic, noxious or other types of health harming products have been used, the pump must be suitably 
treated and washed before it is sent.

6.5.2a	 Disassemble the suction and delivery manifolds by removing the fastening elements.

	 CAUTION: risk of internal back-pressures and projection of components during disassembly.
In severe conditions (incorrect installations and/or stops and/or in stall conditions), residual pressures inside 
the pump can be generated which are not discharged. Before opening and disassembling the pump, it is 
necessary to secure the pump casings with a suitable ratchet strap and wear suitable Personal Protective 
Equipment.

6.5.2b	 Disassemble the fixing screws and remove the pump casings.
6.5.2c	 Remove the diaphragm locking cap of both circuits and remove the pump diaphragms. 
6.5.2d	 Remove the pneumatic command bushing from the central body.
6.5.2e	 Loosen the plug and withdraw the monostable air shuttle.
6.5.2f	 Clean the central and the diaphragms using a disposable clean cloth dampened with a suitable detergent (for the con-

struction material of the pump and the treated product).
	 CAUTION: risk of damage and/or fire. 

Do not use detergents that are not compatible with the construction materials of the pump, solvents or flam-
mable substances.

6.5.2g	 Apply a thin layer of suitable grease (MOLYKOTE 
®
) on the holes of the central (bushing hole and shuttle hole).

	 CAUTION: danger of pump blocking.
Do not use any type of oil; the oil removes the grease and once discharged, it causes consequent blockage 
due to lack of lubrication.

6.5.2h	 Replace the command bushing with the connection shaft and the monostable shuttle with an Original Spare Part having 
the same characteristics (construction materials of the components).

6.5.2i	 Reassemble the diaphragms and tighten the relative fixing cap. 

The replacement of the pneumatic exchanger for MICROBOXER pumps is completed.



6.5.3a 6.5.3c
6.5.3h

6.5.3b 6.5.3e

6.5.3d
6.5.3g

6.5.3b

6.5.3f
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6.5.3	 COAXIAL PNEUMATIC EXCHANGER REPLACEMENT for BOXER
All BOXER pumps (with the exception of MICROBOXER pumps) house an orthogonal pneumatic exchanger; 
proceed as follows to replace the pneumatic exchanger:

	 CAUTION: risk of contamination, injuries and/or harm to health.
Should the pump be returned to the Manufacturer or to an Authorised Assistance Center, it must first be 
emptied of the product or any detergents. 
If toxic, noxious or other types of health harming products have been used, the pump must be suitably 
treated and washed before it is sent.

Safety requirements for the operation:
•	 Pump removed from the workstation and residual pressure inside the air circuit discharged;
•	 Pump with the external parts cleaned/washed; 
•	 Pump with internal product circuit washed and decontaminated (according to the pumped liquid).
•	 Pump with product circuit drained of the contaminated washing liquid.

6.5.3a	 Disassemble the suction and delivery manifolds by removing the fastening elements.

6.5.3b	 Disassemble the fixing screws and remove the pump casings.

6.5.3c	 Remove the diaphragm locking cap of both circuits and remove the pump diaphragms. 

6.5.3d	 Disassemble the coaxial pneumatic exchanger by removing the fastening elements.

6.5.3e	 Clean the central and the diaphragms using a disposable clean cloth dampened with a suitable detergent (for the con-
struction material of the pump and the treated product).

	 CAUTION: risk of damage and/or fire. 
Do not use detergents that are not compatible with the construction materials of the pump, solvents or flam-
mable substances.

6.5.3f	 Apply a thin layer of suitable grease (MOLYKOTE 
®
) on the holes of the central (bushing hole and shuttle hole).

	 CAUTION: danger of pump blocking.
Do not use any type of oil; the oil removes the grease and once discharged, it causes consequent blockage 
due to lack of lubrication.

6.5.3g	 Replace the exchanger and the connection shaft with an Original Spare Part having the same characteristics (construc-
tion materials of the components).

	 CAUTION: risk of malfunctioning and blocking of the pump.
The pneumatic exchanger must not be opened to avoid incorrect reassembly and consequent malfunction of 
the pump.

6.5.3h	 Reassemble the diaphragms and tighten the relative fixing cap. 
The replacement of the coaxial pneumatic exchanger for BOXER pumps is completed.



6.5.4c
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4.3 POSIZIONAMENTO E INSTALLAZIONE

Le operazioni di installazione sono riservate a Tecnici Installatori qualificati ed abilitati, provvisti di idonei 
Dispositivi di Protezione Individuale, che conoscono e si attengono al contenuto del presente Manuale. 
Vista l’innumerevole varietà di prodotti e composizioni chimiche, l’utilizzatore è ritenuto il maggiore cono-
scitore di compatibilità e reazioni con i materiali costruttivi della pompa. Prima dell’installazione e dell’im-
piego, eseguire con perizia tutte le verifiche e prove necessarie per evitare situazioni pericolose anche se 
remote, che non possono essere conosciute ed imputate al costruttore della pompa. 

Requisiti generali di installazione
• Adeguato spazio per consentire le future manutenzioni;
• Installazione della pompa con asse in orizzontale;
• Staffaggio su supporti rigidi (a soffitto o a pavimento) con planarità (0,1 mm);
• Con battente negativo per fluidi con densità Max fino a 5.000 Cps a 20°C ed un peso specifico Max di 1,4 Kg/l; 
• Installazioni con battente positivo per fluidi con densità Max fino a 20.000 Cps a 20°C; 
• Posizionamento vicino al punto di prelievo (max 10 volte il diametro di aspirazione); 
• Bocca di aspirazione lontana da vortici; 
• Messa a terra della pompa per le installazioni in ambiente potenzialmente esplosivo;
• Alimentazione con aria essiccata e non lubrificata;
• Installazione di valvola di intercettazione, valvola a 3 vie e valvola di non ritorno sull’alimentazione dell’aria.

4.3.1 Posizionare la pompa con asse in orizzontale, sul luogo di installazione, più vicino possibile al punto di 
prelievo, allineandola con i condotti di aspirazione e mandata. 

 NOTA
Il collettore di mandata prodotto deve sempre essere posizionato nella zona superiore; le frecce sul 
corpo pompa devono sempre essere rivolte verso l’alto.

4.3.2 Provvedere allo staffaggio su supporti rigidi (a soffitto o a pavimento con idonea planarità 0,1 mm) sui pie-
dini con apposite ranelle e bulloni. Se necessario prevedere idonei piedini antivibranti (Catalogo DEBEM).

 ATTENZIONE: pericolo di esplosione
Le pompe in esecuzione ATEX M2 devono essere installete in ambiente con basso rischio di urto.

4.3.3 Se la pompa è di materiale conduttivo (esecuzione CONDUCT), ed adatta al pompaggio di fluidi infiam-
mabili ammissibili, bisogna installare un adeguato cavetto di messa a terra su ciascun corpo pompa; 
pericolo di esplosione e/o incendio dovuto a correnti elettrostatiche.

 ATTENZIONE: pericolo di esplosione
La pompa deve essere sempre messa a terra, indipendentemente da altri organi ad essa collegati. La 
mancata o scorretta messa a terra fa decadere i requisiti di sicurezza e tutela dal pericolo di esplosione.

Il posizionamento della pompa è così terminato.

4.3.1

OK

4.3.34.3.2
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1             3     4     5       6        7    8

2

4.4.2

NO OLIO

SOLO 
FILTRO ARIA

4.4.1

4.4.2

4.4 ALLACCIAMENTO PNEUMATICO

Le operazioni di allacciamento all’impianto pneumatico sono riservate a Tecnici Installatori qualificati ed 
abilitati, provvisti di idonei Dispositivi di Protezione Individuale, che conoscono e si attengono al conte-
nuto del presente Manuale. Dopo avere completato le operazioni di installazione è possibile effettuare 
l’allacciamento della pompa al circuito di alimentazione pneumatica operando come segue:

Requisiti impianto pneumatico
• Alimentazione con aria non lubrificata ed essiccata, con pressione idonea (Min 2 bar - Max 8 bar);
• Addizionatore di glicole per installazioni con forti prevalenze in mandata e/o contropressioni;
• Installazione di valvola di intercettazione, valvola a 3 vie e valvola di non ritorno sull’alimentazione dell’aria;
• Installazione tubo scarico aria (con raccolta) al di fuori di ambienti con atmosfera gravosa, e
  potenzialmente esplosiva e per il pompaggio di fluidi infiammabili o tossici.

4.4.1 Rimuovere l’adesivo dall’attacco aria della pompa.

 ATTENZIONE: pericolo di bloccaggio pompa.
L’alimentazione pneumatica della pompa BOXER deve essere eseguita con aria compressa NON LUBRI-
FICATA, FILTRATA, ED ESSICCATA con pressione non inferiore a 2 bar e non superiore a 8 bar.

POS. COMPONENTE
1 Pompa pneumatica
2 Manometro
3 Valvola di intercettazione
4 Valvola manuale a 3 vie
5 Valvola di non ritorno
6 Valvola ad avviamento progressivo
7 Filtro aria 20 µ (micron)
8 Valvola manuale a 3 vie circuito

4.4.2 Avvitare sull’attacco del circuito pneumatico della pompa un rubinetto di intercettazione, una valvola a 3 
vie e una valvola di non ritorno, secondo lo schema riportato in figura. 
Per un controllo della pressione reale dell’aria bisogna installare un manometro sull’attacco dell’aria della 
pompa stessa e controllare il valore a pompa in funzione.

 ATTENZIONE: pericolo di immissione del fluido nel circuito dell’aria compressa e di scarico in ambiente.
È vietata l’installazione della pompa in assenza di valvola di intercettazione, valvola a 3 vie e valvola di non 
ritorno sul condotto di alimentazione dell’aria per impedire che il fluido pompato entri nel circuito pneumatico 
in caso di rottura delle membrane.
Anche nelle installazioni in batteria la valvola di non ritorno deve sempre essere installata su ciascuna pompa.

4.4.3 Nelle installazioni dove è previsto un funzionamento con molti cicli Start/Stop (con forti prevalenze in 
mandata e/o con forti contropressioni) è necessaria l’installazione di una valvola pneumatica ad avvia-
mento progressivo per la salvaguardia delle membrane prodotto.

 NOTA
L’installazione della valvola pneumatica ad avviamento progressivo, oltre a consentire un pompaggio più 
uniforme e fluido del prodotto durante la fase di avviamento consente la salvaguardia delle membrane e ne 
preserva la durata di funzionamento della pompa.

Min  2 bar
Max 8 bar
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6.3.2 TABELLA DEI SERRAGGI
Nella tabella qui di seguito sono riportati i serraggi riferiti ai componenti costruttivi ed ai loro materiali.
I serraggi devono essere effettuati rispettando le coppie di serraggio indicate dal Costruttore ed espresse 
in Nm (newton metro) riferite a ciascun modello e matriale costruttivo.

 ATTENZIONE:  pericolo fenomeni di tensocorrosione e rotture improvvise.
Serraggi eccessivi (in modo particolare sulle pompe in materiale plastico), possono comportare perico-
lose tensioni su alcuni componenti e rotture improvvise non imputabili a difetti costruttivi.

POMPA Materiale CENTRALE CORPO
POMPA

COLLETTORE CAPELLOTTO TAPPO
OR-PTFE OR-NBR 1 M 2 M OR-PTFE OR-NBR

BOXER 7 PP --    Nm    Nm     Nm     Nm     Nm     Nm

BOXER 15

PP -- 5 Nm 5 Nm 15 Nm --
PVDF -- 5 Nm 5 Nm 15 Nm --
AL -- 5 Nm 5 Nm 15 Nm --
AISI -- 5 Nm 4 Nm 15 Nm --

MICROBOXER

PP -- 4 Nm 6 Nm 4 Nm 17 Nm --
PVDF -- 4 Nm 6 Nm 4 Nm 17 Nm --
AL -- 4 Nm 8 Nm 8 Nm 17 Nm --
AISI -- 4 Nm 10 Nm 10 Nm 17 Nm --

MINIBOXER AISI -- 4 Nm 5 Nm 5 Nm 27 Nm 30 Nm 25 Nm 25 Nm
BOXER 35 PP -- 4 Nm 5 Nm 5 Nm 27 Nm 30 Nm 25 Nm 25 Nm

BOXER 50
PP -- 5 Nm 6 Nm 8 Nm 27 Nm 30 Nm 12 Nm 10 Nm
PVDF -- 5 Nm 6 Nm 8 Nm 27 Nm 30 Nm 12 Nm 10 Nm
AL -- 6 Nm 7 Nm 7 Nm 27 Nm 30 Nm 20 Nm 20 Nm

BOXER 81

PP -- 8 Nm 8 Nm 30 Nm 33 Nm 18 Nm
PVDF -- 8 Nm 8 Nm 30 Nm 33 Nm 20 Nm
AL -- 8 Nm 8 Nm 30 Nm 33 Nm 20 Nm
AISI -- 8 Nm 8 Nm 30 Nm 33 Nm --

BOXER 90 AL -- 8 Nm 8 Nm 30 Nm 33 Nm 20 Nm

BOXER 100

PP -- 8 Nm 10 Nm 8 Nm 33 Nm 20 Nm
PVDF -- 8 Nm 10 Nm 8 Nm 33 Nm 20 Nm
AL -- 5 Nm 7 Nm 7 Nm 33 Nm 25 Nm
AISI -- 6 Nm 10 Nm 10 Nm 33 Nm --

BOXER FPC 100 TEFLON --    Nm    Nm     Nm     Nm     Nm     Nm

BOXER 150

PP -- 8 Nm 8 Nm 10 Nm 37 Nm 40 Nm 20 Nm
PVDF -- 8 Nm 8 Nm 10 Nm 37 Nm 40 Nm 20 Nm
AL -- 10 Nm 15 Nm 15 Nm 37 Nm 40 Nm 30 Nm
AISI -- 10 Nm 18 Nm 16 Nm 37 Nm 40 Nm --

BOXER 251

PP -- 10 Nm 10 Nm 47 Nm 50 Nm 40 Nm
PVDF -- 10 Nm 10 Nm 47 Nm 50 Nm 40 Nm
AL -- 10 Nm 15 Nm 47 Nm 50 Nm 40 Nm
AISI -- 10 Nm 20 Nm 47 Nm 50 Nm --

BOXER 252 AISI -- 10 Nm 20 Nm 47 Nm 50 Nm --

BOXER 502
AL 15 Nm 25 Nm 16 Nm 180 Nm --
AISI 15 Nm 35 Nm 25 Nm 180 Nm --

BOXER 522
PP 15 Nm 12 Nm 12 Nm 180 Nm 100 Nm
PVDF 15 Nm 12 Nm 12 Nm 180 Nm 100 Nm

BOXER 503

PP 15 Nm 10 Nm 12 Nm 180 Nm --
PVDF 15 Nm 10 Nm 12 Nm 180 Nm --
AL 15 Nm 25 Nm 16 Nm 180 Nm --
AISI 15 Nm 40 Nm 30 Nm 180 Nm --

6.5.4a6.5.4b
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6.5.4	 PUMP RE-ASSEMBLY
After replacing the pneumatic exchanger, reassemble the pump as follows:

6.5.4a	 Check the condition of the pump pressure static seal O-ring gaskets (they must not be dry, deformed or crushed); 
otherwise, replace them with Original Spare Parts (see the Spare Parts Manual).

	 NOTE
The PTFE static seal O-rings must be mandatorily replaced after every disassembly.

6.5.4b	 Re-assemble the pump by repeating the previously described sequence in reverse order and perform a progressive and 
uniform tightening of the fixing bolts respecting the tightening torques indicated by the Manufacturer (see 
6.3.2 TIGHTENING TORQUE TABLE on page 48).

	 CAUTION:  risk of stress corrosion cracking phenomena and sudden breakages.
Excessive tightening (especially on plastic pumps) can cause dangerous tensions on some components 
and sudden breakages that cannot be attributed to construction defects.

6.5.4c	 Reposition and connect the pump to the system and pneumatic supply circuit as described in Sections 4.4 and 4.5.

The replacement of the pneumatic exchanger and the reassembly of the pump is completed. 
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CHAPTER 7                                                                              

The following instructions are intended exclusively for authorised skilled Maintenance Engineers who 
know and comply with the contents of the Original Instructions. In the event of abnormal behaviour and in 
order to fix faults, please refer to the following troubleshooting instructions. The graphic setting is in table 
format with direct correspondence between Anomaly, Possible Cause and Suggestion.

	 NOTE
For more serious problems, we strongly recommend that you contact the DEBEM SERVICE DEPART-
MENT or an Authorised Assistance Center; our Engineers will provide you with assistance as quickly as 
possible.

	 CAUTION
Before performing any operation and accessing the pump, it is necessary to:
•	 disconnect and interlock the compressed air and discharge the residual pressure from the pneumatic 

circuit inside the pump;
•	 disconnect the product on/off valves (suction and delivery);
•	 if necessary, clean the outside of the pump;
•	 if necessary, wash (decontaminate) the product circuit inside the pump.

	 CAUTION: risk of internal back-pressures and projection of components during disassembly.
In severe conditions (incorrect installations and/or stops and/or in stall conditions), residual pressures inside 
the pump can be generated which are not discharged. Before opening and disassembling the pump, it is 
necessary to secure the pump casings with a suitable ratchet strap and wear suitable Personal Protective 
Equipment (PPE).

ANOMALY POSSIBLE SOURCE     ADVICE

1 The pump does not start.  1.1  No air in the circuit.
1.2  Insufficient air pressure.
1.3  Insufficient air flow rate.

1.4  Damaged control valve.
1.5  Pump intake or delivery
       closed.
1.6  Pneumatic exchanger
       damaged.

1.7  Broken diaphragm.

1.1a  Check circuit, valves and connections.
1.2a  Adjust pressure on the relevant reducer.
1.3a  Check that piping and accessories have suitable
         passage.
1.4a  Check and replace the control valve.
1.5a  Disconnect intake and delivery hoses and
         check if the pump starts.
1.6a  Replace exchanger; check whether the air discharge
         is obstructed by ice. 
         If so, clear it (see air supply paragraph).
1.7a  if any air comes out from the product delivery pipe;
         if so, replace diaphragm.

2.  The pump exchanges
     but does not move the
     fluid.

2.1  The balls do not close.

2.2  Intake too high.
2.3  Fluid is too viscous.

2.4  Intake side is obstructed.

2.1a  Disassemble the manifolds and clean the ball seats
         or replace both balls and their seats.
2.2a  Reduce intake height.
2.3a  Install larger piping especially on the intake side and 
         decrease the pump cycles.
2.4a  Check and clean.

Continues on the next page

TROUBLESHOOTING
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Continued from the previous page

ANOMALY POSSIBLE SOURCE     ADVICE

3.  Pump functions
     irregularly.

3.1  Internal pneumatic
       exchanger is worn or faulty.
3.2  Shaft is worn.
3.3  Ice on discharge gate.
3.4  Lack of air flow.

3.5  Internal exchanger dirty.

3.1a  Replace pneumatic exchanger.

3.2a  Replace pneumatic exchanger.
3.3a  Dehumidify and filter air.
3.4a  Check all air control devices, 
         and in particular Snap-On couplings.
3.5a   Replace pneumatic exchanger.

4. Pump cycles are
    slow.

4.1  Fluid is too viscous.
4.2  Delivery hose is obstructed.
4.3  Intake is obstructed.

4.1a  No remedy.
4.2a  Check and clean.
4.3a  Check and clean.

5.  The pump does not
     exchange.

5.1  Intake obstructs during
        operation.
5.2  Dirty air, containing
        condensation or oil.
5.3  Insufficient air flow or
       pressure

5.4  Faulty distributor.
5.5  Stop procedure not 
       complied with.

5.1a  Replace intake hose.

5.2a  Check air line.

5.3a  Check pressure using a pressure gauge installed on the
          pump when it is running: see fig.4.4.3 page 35..
         If pressure at that point is too low in relation 
         to the network pressure, check all air 
         especially snap-on ones. 
         Check if all air control devices have sufficient
         flow rate. CAUTION: in 90% of cases, stall
         occurrences are caused by snap-on fittings.
5.4a  Replace the distributor.
5.5a  Comply with stop procedure, see Section 5.2 
         page41.

6.  Pump does not
     distribute delivery value
     stated on table.

6.1  Product intake hose
       is badly connected.
6.2  Piping is clogged.
6.3  Fluid is too viscous.

6.4  Balls do not close.

6.5  Insufficient air flow.

6.6  Probable pressure losses
       on the air supply 
       line to the pump.
6.7  Probable back-pressures or
       heads higher than those 
       allowed by the Model of the 
       pump used in relation 
       to the delivered flow rate.

6.1a  Check and reconnect.

6.2a  Check and clean.
6.3a  Install larger piping especially on the intake side and
         decrease pump cycles.
6.4a  Disassemble the manifolds and clean the seats or
         replace the balls and their seats.
6.5a  Check pressure using a pressure gauge installed on the
          pump when it is running: see fig.4.4.3 page 35.. 
         If pressure at that point is too low in relation 
         to the network pressure, check all air  
         especially snap-on ones. 
         Check if all air control devices have sufficient flow
         rate. CAUTION: in 90% of cases, stall occurrences
         are caused by snap-on fittings.
6.6a  Check the pressure at the pump inlet. Eliminate
         pressure losses on the compressed air supply line to
         the pump.
6.7a  Check the actual product pressure   
         distributed by the outlet pump to the delivery 
         manifold. Eliminate back-pressures on the product 
         delivery line or use the Pump model suitable for the
          desired flow rate.
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CHAPTER 8                                                                             

This chapter deals with the operations envisaged by the Manufacturer to decommission and dispose of 
the BOXER pumps at the end of their life.

THIS PART INCLUDES THE FOLLOWING TITLES PAGE

8.1 DECOMMISSIONING AND WASHING FORM 61 - 63

8.2 DISPOSAL 64

Below is a description of how to behave in each of the phases listed above.

DECOMMISSIONING AND 
DISPOSAL
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