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Instruction Manual

1 Brief Introduction

1.1 Working Principle

The Bladder Accumulator is a device
designed specifically of liquid under
pressurize, it is incompressible to liquid,
to make use of the compressibility of
gas (Nitrogen) to achieve the purpose
of energy.

The Bladder Accumulators working
media consists of working fluid and gas
isolated by the bladder.
pre-charged nitrogen in the bladder
before its working, and the fluid is
linked with hydraulic system. Fluid

There is

charged in the accumulator when
pressure of the system gets higher than
pre-charged, and charged in the
system by the way of gas inflating when

pressure of the system drops down.

1.2 Structure Characteristics
-Structure of the Bladder Accumulator:
Steel Shell, Bladder, Gas Valve and
Fluid Qil Port.

* Accumulator shell is a forged or
welded steel pressure vessel, whose
design and manufacture conform to
domestic and national standard.

The Bladder components are the
integral of bladder and gas stem.
different

adopted according to different media

Moreover, recipes can be

and different temperature required by

customers.

-Extrusion prevention valve can prevent
the bladder from squashing into the oil
port, and make the fluid enter or leave
freely. There are two different types of
check valve for bladder accumulators,
mushroom type and disc type, and the
pre-charging pressure should not be
higher than 15 Bar normally.

« Considering irritant and corrosive
medium, all of the parts related to the
medium should be nickel plated or all

adopt the stainless steel material.

Gas Valve

Bladder

Shell

| Check
Valve

Sealing
Ring

Qil Port

Bleed Nut

Fluid Con.
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1.3 Application Scope

* Auxiliary power source

» Emergency energy reserve

* Pulsation damper

* Hydraulic line shock damper

* Volume compensator

* Pressure compensator

* Force balance

* Hydraulic spring

1.4 Bladders material

Selection of bladder material mainly
fluid
temperature. Normally as below.
‘NBR (N)

‘L-NBR (D)

‘ECO (0)

‘EPDM (Y)

depends on the and gas

-Polychloroprene (C)
‘Butyi (D
‘FKM (V)

1.5 Model Specification
- China Standard Bladder Type Acc.
NXQ—AB—40/20—L—Y
o © ® @6 ®
@ Name Code: Bladder Accumulator
@ Structure Type: Type A / Type AB
® Nominal Volume: /L
@ Design Pressure: /MPa
® Connection Type:

Thread connection —L

Flange connection —F

® Working medium: Hydraulic oil Y;
Emulsion R; Water H

- ASME CODE Bladder Acc.
AC—TR—11/30—G—Y
0 ©@ 6 ®® 6 ©
(O Name Code: Bladder Accumulator
@ Structure Type: Type S, Type SB,
Type TR
® Nominal Volume: Gal
@ Design Pressure: x100 Psi
® Connection Type:
Thread connection:
G—BSP thread
M —Metric thread
N—NPT thread
S—SAE thread
Flange connection —F
® Working medium: Hydraulic oil Y;
Emulsion R; Water H

- PED CODE Bladder Acc.
BA—S—50/330—G—Y
O ®@ 6 @ 6 ®
(O Name Code: Bladder Accumulator
@ Structure Type: Type S, Type SB,
Type TR
® Nominal Volume: L
@ Design Pressure: Bar
® Connection Type:
Thread connection:
G—BSP thread
M —Metric thread
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N—NPT thread

S—SAE thread

Flange connection —F
® Working medium: Hydraulic oil Y;
Emulsion R; Water H

1.6 NOTE
-Filtration precision — For the sake of a
long service life of the hydraulic

accumulator, there should be no metal

particle, water or any other contaminant.

The hydraulic oil should satisfy grade
19/15 of ISO 4406. Filtration precision
<20p.

-Pre-charging — Only allowed nitrogen
charged with purity higher than 99.8%
in accumulator, included
oxygen and compressed

prohibited (explosion dangerous).

other gas

air are

2 Calculation

2.1 Parameter Define

Po= Pre-charge Pressure /Bar

P+1= Min Working Pressure /Bar
P2= Max Working Pressure /Bar
Vo= Efficiency Gas Volume /L

V1= Gas Volume at Pressure P1/L
V2= Gas Volume at Pressure P2 /L
AV =Working Liquid Volume /L
To=Temperature at pre-charging /'C
T1=Min Working Temperature/C
T2=Max Working Temperature/C

11

2.2 Precharge pressure selection

Pre-charging pressure is directly
related to an accumulator’s working
When

is close to

efficiency and working life.
pre-charging pressure
minimum working pressure, the system
can achieve the maximum volume
theoretically.
Safety factor should be applied for its
application in system. In case of the
valve shuts off instantaneously (unless
there is other regulation): Precharge
pressure: Po=0.9P4
The limitation of the value Po:

Po min 20.25 P2

Po max <0.9 P1
Special value applied for Pulsation
compensator and vibration reduction

Po=0.6 " 0.75 Pm

or Po=0.8 P1
Hereinto:
Pm=Average working pressure
Absorbing pressure surges
Po=0.6" 0.9 Pm
Hereinto: Pm=Average pressure of
average operating pressure for free
flow.
Generally the recommended gas

be
maintained, even at relatively high

pre-charge pressures  can
operating temperatures, the calculation
high
temperature shall be as follows:

of charging in or normal
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NOTE: The precharging pressure is
always in 20°C supplied by BUCCMA.

2.3 NOTE

‘Bladder is pre-charged by nitrogen
and oil port valve is closed in order to
prevent bladder from disengaging.
‘When the
condition of minimum working pressure,

accumulator is under
a bit of hydraulic oil(almost 10% of
nominal volume of accumulator) should
be kept between bladder and oil port
valve, so that the bladder will not hit oil
port valve during the process of its
inflation, which may cause the
bladder’s damage.

-Allowable maximum compression ratio:

Po:Po<4: 1

3 Installation

3.1 Primary inspection

Inspection items after goods arrive at
the destination:

-If accumulators incur damages during
the transportation

-If gas valves, oil port valves and lock
nuts have been screwed tightly

-If specification stamped on name plate
is meet the requirements of order.
-Accumulator should be accompanied
with certificate of quality, unless that
additional requests are mentioned.

12

3.2 Installation

‘In order to obtain the best working
efficiency , accumulators should be
fixed close to hydraulic system and
operating area.

-There are no any limitations in terms of
and vertical

horizontal  direction

direction for fixation, which can also
make the same volume capacity and
working performance achieved. Vertical
installation is the best way for fixation
(gas-charging port should be placed
upward).

‘For the sake of pre-charging space,
some essential space is necessary,
always higher than 150mm.

‘Keep away from heat producer. If
accumulators have to work in the
environment of high temperature and
intense heat radiation, put two-layer
iron plates and one-layer asbestos
thermal baffle beside the accumulators
to stop heat.

Accumulators are tightened by clamp
brackets and base brackets assembly.
As shown in the right graph, hydraulic
pipe is not allowed to be used to hold
getting
bedplate of accumulator welded and

the weight of accumulator,

practically changing the body of shell
are forbidden as well.

‘A filter should be installed by the oil
port.
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-Multifunction safety valve group and
break valve are extremely needed
the pump the
because they can play

between and
accumulator,
roles when

some important

accumulator need to be charged,
regulated, examined, repaired or long
time machine halt.

-Actual pressure of hydraulic system
shall not exceed the working pressure

stamped on the name plate.
7

Clamp

i

Rubber Ring

Brackets

/_
3.3 Note

‘Pre-charge pressure of accumulator
supplied always be 0.05 ~ 0.15 MPa,
unless stipulated.

‘When start to use , pre-charge
pressure must according requirements.
‘Gas in hydraulic system connected

with accumulator must be completely

13

discharged so as to prevent trapped
gas from affecting normal working.

4 Inspection and charging
4.1 Summary

-In order to keep accumulators’ normal
be

pre-charged and examined regularly by

working, accumulators  must
pre-charging tool.

-pre-charging tool can be used for
charging, discharging and testing.
‘When stated pre-charge pressure
lower than standard nitrogen bottle,
pressure reduction valve advised to be
used to connect with nitrogen bottle to
make nitrogen gas into the accumulator
at a very low speed.

‘Before testing or pre-charging,
accumulator shall be closed with
system and discharge all of the oil.
-Only allowed nitrogen charged with
purity than 99.8%
accumulator, other gas

higher in
included
oxygen and compressed air are
prohibited (explosion dangerous).
‘Pressure in nitrogen must higher than
accumulator, the pressure boosting shall
be used otherwise.

Note: The pressure range of gauge shall

not exceed 1.5 times of working

pressure.
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4.2 Pre-charge and compensate
-Disassemble gas valve protection cap.
‘make button A unscrewed and throttle
valve B closed (as shown in right
graph).

-Tightly screw lock nut D by hand with

gas valve.

-Connect C with tube joint and connect
with nitrogen gas bottle or pressure
reduction valve.

‘Screw button A slowly with little

strength until pressure comes out (for
prevent of destroy of gas valve core, do
not screw compulsively).

-Slowly open the valve of nitrogen gas
bottle until the pre-charge pressure
gets little higher than stated pressure,
then shut off.

-Unscrew button A and make pressure
valve B discharge the pressure.
-Disconnect hose with unidirectional
valve C.

-Close pressure valve B, install the cap
of valve C and wait for several minutes
until the pressure keep stable.

‘If the pressure stated is lower than
needed, tighten the knob A again until
the pressure stated is slightly higher
than needed.

‘Release the pressure , adjust the
then unscrew the
the

pre-charging valve,

lock nut and disassemble

pre-charging tool as follow steps:

14

-Completely unscrew button A with
little strength.
-Open throttle valve B.

-Use soap-suds to examine if

pre-charging valve has leakage.

-Again tightly screw the protection
cap of pre-charging valve.
Now the accumulator is ready.

4.3 Reduce pre-charging pressure
-Close accumulator and system, make
oil pressure zero.

-Testing charging pressure, hose is no
need connected.

‘If the pre-charging pressure is higher
than stipulated, open throttle valve B
until get the pressure wanted. Release
the pressure shall be slowly and get an
exact pressure value several minutes
after the pressure is released, then

disassemble the pre-charging tool.
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4.4 Pre-charging tool

Pre-charging tool made in Buccma is
advised for charging of accumulators. The
Mobile charging cart - MNC is advised if

pre-charging pressure is higher than

standard nitrogen bottle.

5 Maintenance and Repair
5.1 Maintenance

-Check the pre-charging pressure of
nitrogen regularly.

-Check the new accumulator one
time at the first week and another
time at the first month. And check
the accumulator every three month
to keep its working efficiency.

-For the sake of safety, the accumulator
used as emergency energy storage,
user should check it more constantly.
-Pay more attention to the environment
temperature when testing pre-charging
pressure.

‘The service life of the bladder is
always related to the cleanness of
the
temperature and media type. There

working media, working

shouldn't be metal grain and any
other foreign substance in
accumulators. We advise that a filter
and cooling equipment should be used
on system to protect accumulators.

-Check up the visual regularly to see if

there is any corrosion or distortion.
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‘The bladder or other quick-wear parts
should be replaced regularly according
the working condition.

5.2 Repair

-For unexpected quality problem or
testing planned, accumulator should be
disassembled and tested for its parts.
‘The operations must be done
exactly according to the operation
manual. Please do not disassemble
the accumulator or any components

as it have pressure of oil or gas.

5.3 Disassemble Accumulator

Accumulator can be taken down
when there is no pressure with system.
Put accumulator on working table or
special equipment. Steps in details are
shown as follows:

-Take down the protection cap of gas
valve.

-Discharge pressure in bladders by
charging tool.

-Take down gas valve.


http://www.iciba.com/regular
http://www.iciba.com/foreign_substance
http://www.iciba.com/regular
http://www.iciba.com/quick-wear_part

<t Fig.1>

<1 Fig.3>

<t Fig.5>
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<t Fig.2>

<t Fig.4>

<1 Fig.6>

{<Fig.7>
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Standard Type

<1>Take down the bleed nut of oil valve.
(Fig.1)

<2>Taking down the lock nut and
spacer. (Fig.2)

<3>Put oil valve into the shell and take
out the O ring and sealing parts. (Fig.3)
<4>Taking out the anti-extrusion ring on
oil valve from oil port. (Fig.4)
<5>Taking out oil valve. (Fig.5)
<6>Take out gas valve, lock nut and
name plate. (Fig.6)

<7>Rotating the bladder in a way, and
take it out from oil port. (Fig.7)

Top Repairable Type

<1>Take down the hex nut from the gas
stem, make the bladder separated from
the valve block.

<2>Taking down the lock nut and the
spacer. (Fig.2)

<3>Put gas valve block into the shell
and take out the O ring and sealing
parts. (Fig.3)

<4>Taking out the anti-extrusion ring
from gas valve block. (Fig.4)

<5>Taking out gas valve block. (Fig.5)
<6>Rotating the bladder in a way, and
then take it out from gas port. (Fig.7)

5.4 Cleaning and testing

Cleaning all parts of accumulators
carefully, including the inside surface of
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shells. Main testing content are shown
as follows:

‘The bladder has no aging, no break,
and no any other defects.

‘Poppet valve must slide freely and has
no break of spring.

‘O ring, spacer, and sealing parts
should have no defects.

‘Inside of shells has no break or any
other defects.

Change all the imperfect parts. The
bladder can not be repaired in any
way.

5.5 Accumulator assembly

<1>Cleaning all parts of accumulator,
and then spray a coat of clean anti-rust
oil into the shell. (Fig.8)

<2>Assemble bladder, drawing stick
shall be used to connect with gas stem
or gas valve for large accumulators.
(Fig.9)

<3>Pulling bladder from inside of shell,
and then fixing the name plate and the
gas stem nut. (Fig.10)

<4>Put in oil
extrusion ring, make oil valve outside

valve and the anti-

from shell with good fitness with anti-
extrusion ring. (Fig.11)

<5> Assemble metal ring, O ring, F4
ring and spacer sequently.

<6> Screw down the lock nut slowly
and loosen for prevent of O ring

damage, and pay more attention to the

17

gap between the shell and spacer.
(Fig.12)
<7>Assemble gas valve, precharging

about 1MPa nitrogen by charging tool.
(Fig.13)

<{Fig.8> <{Fig.9>

<{Fig.10> <{Fig.11>
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<8>Fixing lock nut of gas and oil port
end, there shall be no gas in case of
leakage. ( Fig.14)

F4 ring and O ring shall be coated
with oil if necessary.

<9>Fixing bleed nut and its sealing on
the oil valve. ( Fig.15)

<10>At last, fixing protect cap to protect

gas valve.
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