FORTA
"GMP" DIAPHRAGM PUMP

Material: aluminium alloy, stainless stesl, cast iron, engineering plastics and fluoroplastics
Maximum fluid working pressure: 6.0bar
Maximum air input pressure; 7.0bar

MAINTENANCE MANUAL

Please read the manual carefully before use for your safety in usel
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Connecting Type Pump Body Materlal

Feed Flugrinated

Type Inlet/ Cast | Aluminum | Stainless ethylene
Outiet | NPT | BSPT |Flange iron alloy steel PPR PVDF propylena
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GMP-10 /8"
GMP-15 12"

GMP-25 1"
GMP-40 11/2"
GMP-50 2
GMP-65 2 1/2"

GMP-80 3"
GMP-100 4"
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Material Code

Material English Abbreviation [Abbreviation Code| Material English Abbreviation| Abbreviation Cods
Cast Iron Cast Iron C Fuorinated ethylsne propylene Teflon—FEP TFF

Aluminum alloy Aluminum A Polytetrafluoroethylene PTFE F4

Buladiesne—

Stainless stasl Stainless stael 5 acrylonitrile rubber Buna-N

Polypropylene PP PP Neoprene Neoprens
Polyethylene PE PE Ethylsne—propylene rubber EPDM
Vinylidene fluoride PVF2 K Fluorine rubber Viton

<|m|Z| W

MATERIAL INSTRUCTIONS

Pump body material: 1. Cast iron (C); 2. Aluminum alloy {A); 3. Stainless steel {S); 4. Polypropylene (PP); 5. Polyvinylidene fluoride (K)
Diaphragm materal: 1. Butadiene—acrylonitrile rubber (B}; 2. Neaprene {N}; 3. Fluorine rubber {); 4. Polytetrafluoretiwiens {F4); 5. Fluorinatsd ethwiens propylens (TFF)
Sealing ball: 1. Butadiene—acrylonitrile rubber (B); 2. Neoprene (N); 3. Flucrine rubber {V}; 4. Polyletrafluorosthylene (F4); 5. Ceramic (A)
Sealing ball seat 1. Butadiene—acrylonitrile rubber (B); 2. Neoprene (N} 3. Fluorine rubbar (V); 4. Polytetrafluorosthylene (F4)




INSTALLATION

GENERAL

The typical installation as shown in the figure is only for
genaral instructions for selecting and installing system parts,
and you can contact our tachnical department to get halp in
systam design.

To raduce personal Injurles caused by splashing of toxic
or corrosive flulds onto skin or Into eyes, please don't move
the pump when there is presaure inside it. Once the pump
fallg, the fluid will splash or leak, 80 pleass release pressure
before moving the pump.

If the pump needs to be moved when it's very heavy, two
persons or above shall grasp the pump's discharge pipe firmly,
lift It up and then move It

AIR PIPELINE

A pressure rellef maln alr valve (B) shall be mounted In
the pump to release the remaining air supply accumulated
betwesn the valve and the pump. The alr accumulated In the
pump can Iead io the pump's accidental actions easily and
accaordingly result In passible personal Injurles, such as
splashing of toxic and corrosive fluids onto skin or into syes.

1. Install accessories of the air supply pipe as shown in the
figure. Fix those accessories on walls or brackeis and ensure
that such accessocries are conductive.

a. Install an alr transformer and an alr pressure gauge (C) to
contrel the fluid pressure, and the fluid's outlet pressure
shall be in conformity with the set pressure of the
transformer.

b. A pressure rellef maln alr valve (B) Is mounted close to
the pump to releass accumulated alr, and another maln
valva (E) is mounted in the upper reachas (in the direction
of air admissgion) of all air pipe accessorias 5o as to isolate
thig part in cleaning and maintenance.

¢. Ingtall an alr fliter (F) to fliter dust and water In the com-
pressed alr supply.

2. Gannect the air supply pipe's quick joint (D) to ona end of
the air pipe. To avoid accidents, don't connect the quick joint
to the air supply joint before preparations for starting the
pump have baen finished.

FIXING OF PUMP

® Make sure that the bracket can support walght of the pump,
the hose and accessories as well as vibrations caused by
running of tha pump.

@ Fluid suction tube: use a grounded suction tube {G) and
make gure the pump's fluid inlet (R) tightens the liquid inlet
Jolnt.

A. Alr supply plpe

B. Pregsure relief air valve (ball valve)
C. Air transformer

D. Air supply pipe quick joint

E. Main air valve (ball valve)

F. Air supply filter

G. Liquid suction tube

H. Liquid feed vessal

J. Liquid discharge valve

K. Liquid globe valve (ball valve)
L. Liquid pipe

N. Air supply inlet

R. Fluid inlet

S. Fluid outlet

@ If the pump's fluid inlet pressure is 25% higher than the
outiet pressurse, the ball valve will not be able to be closed
at an enough speed, thus leading to the pump's inefficient
running.

@ When the liquid inlet pressure is higher than 1bar, the
diaphragm's life wlll be shortenad.

REMOVAL OF FLUID PIPE

1. The pump's fluld outlet {S) tightens the liquid outlat Joint
reliably.

2. A liquid discharge valve (J} is mounted near the fluid cutlet.

3. A globe valve (K) is mounted on the fluid outlet pipeline.




OPERATION

FIRST OPERATION INSTALLATION OF LONG-DISTANCE DISCHARGE PORT

1. Wash the pump before flrst operation.
2. The pump ig tested with water before delivery, and if water

Air exhaustied from the pump may contain pollutants,
may contaminate your working fluld, it's necessary to use and if it may contaminate your working fluid, please put it

a dissolving solvent fo clean the pump thoroughly. far away for exhaust and ventilation. See the diagram.

3. Don't limit exhausting of air at the air discharge port
hecause excessive limiting of the air discharge port may 1. Unload the muffler {P} on the pump's discharge port.

result in instable running of the pump. 2. Install a grounded air exhaust pipe {T) and connact the muffler
4. Open the air transformer {C} slowly until the pump begins

to start; keep the pump running slowly until all air in the
pipeline Is exhausted; and then start the pump all around.
Aun the pump fer some time in washing to clean the pump
and the plpeline thoroughly.

to the other end of the pipe. If the pipe's length is more than
4.5m, it's necessary to use a pipe with a higger diamster to
prevent the pipe from being folded or twisted.

3. Place a vesssl (U) below the alr discharge port to collect the

5. It's necessary to double check, debug and overhaul the fiuid discharged from the air discharge port when the diaphragm
pump &t the end of each shift. gues wrong.
I_I 1 A. Alr supply pipe

B. Pressure relief air valve

C. Alr transformer

S 1 S D. Air supply pipe quick joint

E. Maln alr valve

F. Air supply filter

P. muffler

T. Grounding the exhaust

U. Exhaust contalners




EQUIPMENT MAINTENANCE

LUBRICATION TIGHTEN BOLTS AT JOINTS

The air valve is designed to bse free of lubricating oil, and Check all hcses before each operation, and replace them
if required, two drops of lubricating oil (white oil) can be applied | mediately If necessary. Check and make sure that all bolts

Into the pump's alr Inlet every 200 hours or onge half a month.
Don't apply too much lubricating oll because oll Is discharged ~ 'aVe been tightenad and will not leak. Check the fastening state

from the muffler and may contaminate the fluid supply or other  of bolts every 3 months at least.
devices, and excessive lubricating oil may cause faulis of the

pump.

WASHING AND STORAGE PREVENTIVE MAINTENANCE MEASURES

Wash the pump often to pravent the fiuld from gstting

To establish a preventlve maintenance system Is va
dry and hard or belng frozen to damaga the pump. Before P ! ¥

storing the pump {whether for long or for a short time), wash important for prevention from splashing or leak caused by
the pump with a dissolving sclvent. damages toc the diaphragm.
Nota: Check and remova reasons for all possible faults before disassambling the pump.
Symptom Reason Solution
The pump cannot
malntain the presaura | The ball {3} or the ball seat (4) is wormn out. Replace the wom part.
in a haltad state
The alr valve Is Jammsd or dirty. Wash tha alr valva.
The pump falls to
work or just stops The ball (3) Is serlously womn out or selzed Inskia the ball seat {4) or the fead (1; 6) pipe. | Replace the ball or the ball seat,
after working once
The alr valve Is Jammead. Releasse pressure and wash tha valve.
The suction tube is jammed. Check the suction tube and clean L
The pump running The ball {3} Ia tenaclous or the hall seat (4) falls. Clean or replace it.
la not stable The diaphragm {8} is broksn. Replace .
Alr exhausting ls suffocated. Ramove air exhausting restrictions or replace.
Tha suction tube is lonse. Tighten the suction tubs.
The dlaphragm {3} Is broken. Replace .
mere are alr BUBbIES | The teed ppa (5) 1 locse and the seal betwaen the feed pipe and the ballseat (4) s damaged. | Tightan the bot (2) and raplace the bal seet ().
The extemal press plate haolt (7} Is loosa. Tighten or raplace .
The O=ring (5) is damaged. Replacse it.
The diaphragm (8} Is broken. Replace It
The exnalisted &l [ The extemal press plate bott (7) is looss. Tighten or replsace .
The Q-ring (5) Is damaged. Replace It
Tha air valva set's air change ring (21}, O-ring (20}, air changs prass disc (22}, . >
EE;? | Istlv: d ::E“ the | lpcating piece {28}, piston O-ring {(27) or pilot pin O-ring {24) ie worn cut. Heparorrepkce §
pump stops
The piman shaft O-ring (32) s wom out. Replace i.
Tha air valva bonnet (16) or bolt {17) is loosse. Tighten the bolt
e e 9% | The alr valve's ssaling gasket (15) or Intemmediate washer (14) Is damaged. | Check and replace it
The air valve bonnst bolt {17) is loose. Tighten the bolt.
o K o2 T 1| The foed pips (1; 6) is Ioose and the seal betwaen the feed pipe and the ball | Tighten the fad pipe bokt (2) and
the pump seat (4) is damaged. replace the ball seat (4).




MAINTENANCE INSTRUCTIONS

MAINTENANCE OF AIR VALVE {RIGHT FIGURE)

1. Dizsassemble & bolts (17), the air valve bonnet {16} and the sealing
gasket {18).

2. Move the alr valve slider (12) to the middle positlon and unload It;
disagsemble the alr change ring (21) and the O-ring (20); and
clamp out the pilot valve block (28) vertically with nipper pliers.

3. Dizassamble two drive pistons {26) and tha piston O-ring (27) from
tha bearing (30), the pilot pin (25) from the linked connecting rod
and the O-ring (24) from the pliet pin (25).

4, Check the press disc (22), and If It's damaged, disazsemble 3 bolts
(29), the press disc (22) and the sealing gasket (23).

5. Check the piston bearing and the linked connecting rod {30, 31),
and if the piston bearing and the linked connecting rod are taper
and damaged, It's necessary to disassemble parts of the fluld part
first and then take them out from the outgide.

6. Clean all parts, chack whether any of thermn is wom out or damaged,
and replace them if necessary.

MAINTENANCE OF BALL VALVE (FIGURE BELOW)

1. Unload the bolt {2) on the feed/discharge plpe (1; 6} and 4 bolts (2) on the column {35) with a socket wrench, and take out the
ball {3}, the ball seat (4) and the gasket ring (5) from the fesed/discharge pipe (1; 6).

Caution] Some types of pumps are not provided with O=rings (5).

2. It's necessary to clean all paris, check whether any of them is wom out or damaged, and replace them if necessary.




DIAPHRAGM MAINTENANCE

DIAPHRAGM MAINTENANCE

1.

Disassemble the feed/discharge pipe (1; 6) and ths bolt
(2) on the pump body to take out the column (35).

- Release the external press plate (7), disassemble the

bolt on one end of the pitman shaft (12) and unload the
extarnal press plate (7}, the teflon dlaphragm (8) {(used
in the teflon diaphragm set only}, tha diaphragm (9) and
the Intemal press plate (10).

Caution! The pump with a teflon diaphragm includes

a teflon diaphragm (8} and a rubber lining membrane (8).
. Pull out the pitman shaft (12} and the other diaphragm (3)

from the intermediate (15), clamp the spanner jaw of the
pitman shaft with a monkey wrench and disassemble the
other press plate {7} and the diaphragm.

. Chack abrasion and wrench conditions of the pitman shaft

(12) and the bsaring (33), and replace them If damaged.

. Insert the prying tool of the O-ring into the intermeadiate

(15) to hook out the connecting rod O-ring (32}, and this
giep can be performed on condition that the bearing (33)
i5 not unloaded.

6. Clean all parts, check their abrasion and damages, and
replace worn pans If necessary.

REINSTALLATION

1. Apply grease onto the axle pitman shaft C-ring (32) and
ingtall with the lip outwards.

2. Apply grease onto the pitman shaft {12) and mount it into the
Intermedilate {15).

3. Inetall the diaphragm Intemnal preses plate (10), the dlaphragm
(9), the teflon diaphragm (8} and tha diaphragm extemnal press
plate {7) in a correct way; and such parts must be installed
comectly.

4. Apply the anti-laosening glue onto the thraad of the axternal
press plate (7} at the liquid end and tighten It with a wranch.

5. Connect the column (35) to the intermediate (15).

&. First tighten the long bolt and then the short one.

7. Reaggemble the ball, the ball seat and the inlet/outlet pipe in
a sequentlal order.




GMP10-15 TYPE PARTS

18

SN Part Name SN Part Name SN Part Name SN Part Namse
1 Discharge pipe 9 Teflon diaphragm 16 | Air valve cover plate| 26 | Transmission piston
2 Bolt 10 | Rubberdiaphragm | 18 o-fing 27 o-ring
3 Sealing ball 11 | Internal press plate | 19 seat 3z 0-fing
4 Sealing ball seat 12 Pitman shaft 22 | In air pressure plate | 34 muffler
5 O-ring 13 Bolt 23 gasket a5 Column
6 Feed plpe 14 |intermediates gaskets| 24 o-rng 36 Seallng ball set
8 |Externalpressplate| 15 intermediates 25 Bolt pesiticning 37 bulkhead




GMP25-50 TYPE

PARTS

SN Part Name SN Part Name SN Part Name SN Part Name
1 Discharge pipe 10 | Intemal press plate | 19 Slider 28 Pilot valve block
2 Bolt 11 Pump bonnet 20 O-ring 29 Bolt
3 Sealing ball 12 Pitman shaft 21 Air change ring 30 Piston bearing
4 Sealing ball seat 13 Bolt 22 |Airchange press disc| 31 |Linked connecting rod
5 O-ring 14 |Intermediate washer| 23 Sealing gasket |32{27)| Pitman shaft O—ring
6 Feed pips 156 Intermadiate 24 Pilot pin O-ring 33 | Connecting rod bearing
7 | External press plate | 16 | Air valve cover plate| 25 Pilot pin 3 Muffler
8 Teflon diaphragm 17 Bolt 26 Drive piston 35 Column
9 | Rubberdiaphragm | 18 Sealing gasket 27 Plston O-ring




GMP-10/15

Aluminum alloy
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Polypropylene

INSTALLATION DIMENSIONS
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TECHNICAL PARAMETERS
Flow 0~24 m'h
Lift head 0~-70 m
Outlet pressure D~6 kgf/em®
Suction lift 0~-5 m
Allowable diameter of grains passing 0~1 mm
Air supply pressure 0~7  kgflem®
Air consumption 0~30C L/min
Inlet 1/4 inch
QOutlet 1/4 inch
Net content kg C:8 L:5 5:6.5 F:3 F2:3.5
Gross welght kg Carton packaging, plus: 1.0kg
15 Air consumption(m’ /h)
Air supply
pressure
Thet/en?
[ |
e +——FAd——+——F#-d——-
H ekt g Ty B M) Loy
+ I |
= ST 1T T
— F—a——-
. N [—
o L
== 1 T
_| S
2 TN

Flow rate (# /h) —clear water




Teflon lining

INSTALLATION DIMENSIONS
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TECHNICAL PARAMETERS
Flow 0~36 m'h
Lift hoad 0-70 m
Cutlet pressure 0-6 kgffem®
Suction lift 0~5 m
Allowable diameter of grains passing 0-25 mm
Air supply pressure 0~7 kgffcm’
Air consumption 0~600 L/min
Inlet 1/2 inch
Cutlet 3/4 inch
Net content kg C:33 L:20 5:29 F:12 F2:14
Gross weight kg Garton packaging, plus: 1.8kg

25 Air consumption(m’ /h)

Head 1ift{m)
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GMP-40

Teflon lining

INSTALLATION DIMENSIONS
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TECHNICAL PARAMETERS

Flow

Lift head

Cutiet pressure

Suctlon Iift

Allowable diameter of grains passing 0-45 mm
Air supply pressure 0~7 kgtfcm®
Air consumption 0~ 600 L/min
Inlet 1/2 inch
Outlet 3/4 inch

Nat content ky

C:34

L:20

F:12

8:30

F2:14

Gross welght kg

Carton packaging, plus: 1.8kg

40 Air consumption{(m®/h)
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Flow rate{( /h) -clear water
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Teflon lining

INSTALLATION DIMENSIONS
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TECHNICAL PARAMETERS
Flow 0~ 22 m°/h
Lift head 0~-70 m
Cutlet preseurs 0~6 kgf/cm®
Suctlon It 0~5 m
Allowable diameter of grains passing 0-8 mm
Air supply pressure 0~7 kgf/cm®
Air consumption 0~900 L/min
Inlat 1/2 inch
Outlet 3/4 inch
Net content kg C:74 L:54 8:75 F:
Gross welght kg Carton packaging, plus: 18kg
50 Air consumption{z’®/h)
% 120
0 | | 1 ] — | :
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Flow rate (¥ /h) —clear water
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GMP-80

Metal pump

INSTALLATION DIMENSIONS

%N
TECHNICAL PARAMETERS
Flow 0-~35 m*/h
Lift head 0-~70 m
Outlet pressure 0-~6 kgffem?®
Suctlon Iift 0~5 m
Allowable diameter of grains passing 0-10 mm
Air supply pressure 0~7 kgf/em®
Air consumption 0~1500 L/min
Inlst 3/4 inch
Outlst 1 inch
Nat content kg C:170 L:98 S:130
Gross weight kg Carton packaging, plus: 30kg

80 Air consumption{w’/h)

Head 1ift (m)

Flow rate{}f /h)-clear water

12




GMP-100

Metal pump

INSTALLATION DIMENSIONS

|
L
450
TECHNICAL PARAMETERS
Flow 0~50 m*/h
LIt head 0~70 m
Cutlet preseurs 0~6 kgf/em®
Suction Iift 0~5 m
Allowable diameter of grains passing 0-12 mm
Air supply pressure 0~7 kgf/em®
Air consumption 0~1500 L/min
Inlet 3/4 inch
Outlat 1 inch
Net contant kg C:166 L:88 S:130
Gross weight kg Carton packaging, plus: 30kg

100 Air consumption{m® /h)

0

Head 1ift {m}

Flow rate (M /h)-clear water
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CHARACTERISTICS OF DIAPHRAGM MATERIALS

Diaphragm Variety
Meadium Type

Butadisne—
acrylonitrile
rubber

Neoprene

Fluorine
rubber

Polytetra—
fluoroethylene

Fluorinated
ethylene
propylene

Fuming nitric acid

x

[=>

>

A

Concentrated nitric acid

Concentrated sulfuric acid

Concentrated hydrochloric acid

Concentrated phosphoric acid

Concentrated acetic acid

Concentrated sodium hydroxide

Anhydrous ammonla

Dilute nitric acid

Dilute sulphuric acid

Dilute hydrochloric acid

Dilute phosphoric acid

Dliute sodium hydroxide

el R Eeg g Bed Nl R eg Bl R e

Ammonia

Benzene

Gasoline

Petroleum

X|OIX|P|OIX|O|P|X|P|O|X|DB|B]X]X]X

Carbon tetrachloride

Carbon bisulfide

Ethanol

Acetons

Cresol

Acetaldehyde

Ethylbenzens

Acrylonltrile

Butyl alcohol

Butadiene

Styrene

Aceta ethylene ethyl ester

Ether

XIXIX|O|OIP|IX|X]|IXIX][OICIO|PF|OIXIPFIOIX|IX|PIX|IPIO]IX|X]|X]| XX

X|xX|xX|x|OIP|x]|x]|>|>]0O

X | X OIX|PF|DPIPIX|O1IX]IO]1C10|10I X O|IBIPIX]| ]| O)0

ClO|C|O|O|O|OJO|O|C|IO1C|0|C]0|0

e N e B e W W B e e e e e e e e g el e e e W el W g e e e W e el e

Note: O——Long life, A——Average life, x —— Not available

This table only considers corrosion resistance. The flexibility of polytetrafluoroethylene is weaker than that of
rubber, so its actual service life is subject to such factors as pressure, pump travel and impurities, and in contrast,
fluorinated ethylene propylene is stronger in flexibility and malleability.




