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All compatibility data, application information, design & material information
and technical deta in this catalogue are compiled as a reference material to
make a basic packing selection.

A selected standard design from this catalogue may not comform to the actual
use of an application, clue to unknown factors in the application.

Please comfirm the actual compatibility of a selected product with your
application before using it.
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NOK ACCUMULATOR

The accumulators utilize the

compressibility of gas. INDEX Features and Structure of ACCUMUItOr ---wwrmrv 2
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Bladder Type Accumulator Replacement Kit:-:«:-:ceeceeee. 45

Accumulator Hand"ng Precautions ::-::-cceeeeereereesennianinninns

NOK Accumulators have proved very popular with a number of customers
as they are highly reliable with a wide ranging lineup available that are
supported by global top-class rubber materials, seals and processing
techniques, were designed with the environment taken into consideration,
and are 1ISO14000 compliant.

High Pressure Gas Safety Law and Procedure
Accumulator Volume Calculation :-----:--seeeeeeeeececeenienennennnn.

Attached DoCUMENTS - ccreeveesrestesteniuniiniiiniiiiiiininieiiiii.
Accumulator Selection Request
Volume Calculation Sheet
Unit Conversion Table

I
Q
>
a
=
Q
Q
>
a
0]
@
@
o
=
o
>

uoI99|eg pue BulpueH




1. Features and Structure of Accumulator

The accumulators utilize the compressibility of gas.

Incorporating an accumulator with hydraulic equipment or other machinery that utilizes fluids can enable the
accumulation of pressure which can then be used in momentarily supplying large volumes of fluid or
absorbing pulses or impact pressure from pipes, while they can also play a significant role in improving the
performance of equipment and machinery, including greater energy efficiency and less noise generation.
The accumulators can be divided into being of the membrane or piston type, depending on how the nitrogen
gas is separated from the fluid.

@ The following shows the operating states and structure of a representative bladder type
membrane accumulator:

Fill with nitrogen gas

=g

Inflow Discharge

Status before use

Filled with nitrogen gas Fluid flows in Required amount of

fluid discharged

[Contains neither nitrogen
gas nor fluid]

2. Structure (AT series)

A safety valve that senses an abnormally
high temperature. It can be attached to the
gas valve as a replacement to the cap.
(*Can also be attached to a Minilator.)

TR cap

' TR Cap [Fusible-plug Safety Valve] |

Gas Control Valve

The valve integrates a filling port for the
nitrogen gas, a pressure gauge, and safety
valve, and is attached to the valve stem.

| Gas Side Options |

See: pages 37~39

Gas Control
Valve

fan

Valve Guard
Cap

Gas Valve
Port for filling or
discharging nitrogen gas

Valve Stem

Port for attaching a gas
valve or gas control valve

AER (Anti-Extrusion Ring)
Bladder expansion protection

Shell

Container

Bladder

Separates the nitrogen gas
from the fluid

Poppet

Bladder expansion protection

AER (Anti-Extrusion Ring)
Bladder expansion protection

Oil Port

Inflow/outflow port for fluid and
pipe connections

Joint attachment

Joint attachment

thread . thread .
ﬂ O-ring O-ring
Bushing / Flange ,| 1 L_‘
Bushing Flange

Joint for Fluid Port
Connecting
Differing size bushings and
flanges are available for use

in connecting the accumulator
to equipment and machinery.

See: pages 32~35




2. Use of Accumulator

1. Energ

Accumulation

Accumulators are widely used as a supplementary energy source.

The system in which pressurized oil discharged from accumulators is
used to operate cylinders enables pumps to be smaller, shortens their
cycles, and conserves energy.

[Major Examples of Usage]

Hydraulic presses
Injection molding machines
Die-cast machines
Automotive brake systems

The use of the accumulators as a gas spring rather than a metal
spring enables larger load systems to be downsized.

[Major Examples of Usage]

Vehicle suspensions

Suspensions for construction
machinery or other vehicles

Agricultural machinery

Power shovels Coal mills
V|lbraT|on testing machines Cement mills

Circuit breakers for transformer Cone crushers

substations

Water supply systems

Home pumps

Equipment for ironworks, power
plants, and chemical plants

Ship engines

- {IE > 67 TS

2. Pulse Absorption

All pressurized fluid discharged from pumps has a pulse.

6. Equilibrium Action

The accumulators can be used as counter balances.
The accumulators smoothly balance the weight or impact of products

Large crane systems
Large-scale machinery tools
Hydraulic pressure molding

Machine tools
Breakers for construction

Pulses produce noise or vibrations that can cause instability or machinery and machinery via gas pressure. machinery
damage devices. Concrete compressors @
The use of an accumulator can attenuate pulses. Hydraulic elevators wﬂfv?m

Power sprayers
Water purification plants 1 ]
Descaling equipment

O O
T F

3. Impact Absorption

The rapid closure of valves or sudden changes in load within a hydraulic
circuit can result in impact pressure in pipes, which can then lead to
noise or damage to those pipes or devices.

The use of an accumulator can mitigate any such internal shock.

7. Leak Compensation

The accumulators can compensate for any decreases in pressure
due to internal leaks and thus retain the pressure of pressure control
circuits or during any maintenance work.

Mud-water compressors /
Pipelines %A

Clamping equipment

Other types of hydraulic

Water pipes equipment

Jet fuel injection equipment

8. Transfer Barrier

Boilers The use of a transfer barrier type accumulator enables transfers
Pressurized water heaters to take place within the fluid circuit without the different types of

Central heating systems fluids or gases mixing.
Fire extinguishing systems

4. Thermal Expansion Compens

Changes in the volume of a liquid resulting from changes in the
temperature within a closed circuit can increase or decrease the
internal pressure. An accumulator can be used to mitigate any such
fluctuations in the pressure.

Compressor lubricant supplier
Boosters
Sealed tanks

t(C)
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3. Type of Accumulator

NOK has a wide variety of accumulators available that can satisfy the demands of differing
applications and usage conditions.

e Viniators [ Diaphragm type Bladder type

Compact, small volume type Maintenance-free, small volume spherical type Replaceable bladders for subsequent use with larger products  Enables higher pressure and larger volume designs
: S
PA series
AL series

Stainless-steel type -m Rubber diaphragm type

Lightweight aluminum type

(NB) No further surface treatment beyond a basecoat applied to standard products.

= See: page 15 Bladder replaceable from the fluid side 1
MB series Expansion tank

Steel type MUYV series Low-pressure type for use with water that is
. : compliant with the Food Sanitation Law of Japan
Rubber/resin layered diaphragm type

AT series i T
ET series

H Gas retention to at least 10 times
MC series that of single rubber type

Steel type

Bladders may be replaced either
from the gas or fluid side




4. Selection Procedure of Accumulator

Use the following procedure to select the most appropriate accumulator:

| 1. Determine the application of the accumulator ]

Determine the application of the accumulator from its intended use.

| Examples of Intended Use: | | Use:

.Reducing the power Supplied to a hydraulic press ......................................................... Energy ACCUmUIation
.Instantaneous operatlon Of a hydraulic Cylinder .............................................................. Energy ACCUmUIat|On
.Preventing pump pulsatlons from damaging deViceS ..................................................... Pulse Absorptlon

®Preventing any damage to pipes when switching valves e Impact Absorption

®Preventing any damage to devices when a closed circuit is at high temperature - Thermal Expansion Compensation
.Car and crane SUSpenSion SyStemS .................................................................................... Gas Sprlng

.Sma” power Operation of heaVy ObjeCtS ............................................................................ EqUIllbrIum ACtion

®Preventing any loss in pressure due to leakage from valves while pumps are under suspension----Leak Compensation
® Compressing high-viscosity lubrication using hydraulic il =+ Transfer Barrier

[ 2. Calculate the required volume of gas [ page 58 | |

Calculate the required volume of gas from the intended usage conditions.

Example calculations and worksheets are available for use in calculating the relevant
energy accumulation, pulsation absorption, and impact absorption.

Please consult your nearest sales contact for any other purposes.

| 3. Select the most appropriate accumulator [ pages 91039 ||

After calculating the required volume of gas, set the following specifications to select the most
appropriate accumulator.

| Specification Setting |

OMaximum Working Pressure System pressure or greater

@Volume Of Gag e Calculated required volume of gas or greater

@Rubber Material e Must comply with the fluid used and temperature conditions
@Maximum Discharge Rate e Necessary rate or greater

(®Specification of Wet Part s Must comply with the fluid used

®Joint for Fluid Port Connecting Kind and size

@Specifications Required by the Gas Side -~ Kind and size

Please consult your nearest sales contact in advance in any case where you will require
certification or application to follow any pertinent laws or standards.

®High Pressure Gas Safety Law (high pressure gas production equipment)
®Industrial Safety and Health Law (class-2 pressure vessel)

®ASME U Stamp (American Society of Mechanical Engineers)
®Regulation for Boiler and Pressure Vessel Manufacture Licensing (China)
®CE Marking (European Pressure Equipment Directive)

®Other

The Product Codes for the AT series vary by applicable laws and standards.
See pages 22 through 28.

Fill in the Accumulator Selection Request (page 68) and we will
select the most appropriate accumulator for you.

5. Accumulator Lists of Maximum Working Pressures and Volumes

Accumulator for Use in Japan

Series Nominal Maximum Working Pressure: MPa
Volume 6.86 14.7 16 20.6 22.6 29.4 34.3
30cn® | ME70-30
100 | ME70-100 MB210-100
150 | MUV70-150
MA70-300
MA 300 | ME70-300 MB210-300
MB MU70-300
MC MA70-500
ME | 500 |ME70-500 MB210-500
MUV70-500
MU MU70-500
MUV 0 MU150-700
1000 | MC70-1000 MC210-1000
2000 | MC70-2000 MC210-2000
3000 | MC70-3000 MC210-3000
5000 | MC70-5000 MC210-5000
10 AL150-1 PA210-1 AL300-1
2 PA210-2
24 AL150-2.4 AL300-2.4
3 PA210-3
4 AL150-4 PA210-4 AL300-4
5 AL150-5 PA210-5 AL300-5
10 AT18M-10 | PA210-10 AT25M-10 AT35M-10
20 AT18M-20 | PA210-20 AT25M-20 AT35M-20
AL AT23M-30
30 AT18M-30 AT25M-30 AT35M-30
AT PA210-30
PA AT23M-40
40 PA210-40
AT23M-50
50 AT18M-50 AT25M-50
PA210-50
60 AT23M-60
80 AT23M-80
120 AT23M-120
150 AT23M-150
160 AT23M-160

Expansion Tank for Use in Japan

AT Series for Overseas Use

Series Nominal Maximum Working Pressure: MPa
Volume | 0.45 0.5 0.85 2.0
0.5¢ |ET4.5-0.5
1 ET4.5-1
ET 2 ET5-2
10 ET8.5-10
20 ET8.5-20 | ET20-20

Series Nominal Maximum Working Pressure: MPa
Volume 18 23 25 35

10 ¢ |AT18M-10 AT25M-10 |AT35M-10
20 |AT18M-20 AT25M-20 | AT35M-20
30 |AT18M-30 |AT23M-30 |[AT25M-30 AT35M-30
40 AT23M-40

50 |AT18M-50 |AT23M-50 AT25M-50

60 AT23M-60

80 AT23M-80

120 AT23M-120

150 AT23M-150

160 AT23M-160




6. NOK Accumulator Series Lists

[Meaning of symbols used]
© : Standard product (with Model Codes and Product Codes provided)
O : No Product Code provided. Specify using Model Code.

(O): Consult your nearest sales contact.

Volume Category Less than 12£ 1~5¢ 10~160 £ 0.5~20¢ Volume Category
Type of Accumulator Minilators Diaphragm type |Minilators| Bladder type | Piston type Bladder type Piston type Expansion tank Type of Accumulator
Model MA MB ME MU MUV MC AL PA AT PA ET Model
Rubber Rubber/Resin
Diaphragm Layered
Diaphragm
Series|Shape Shape Series
Type A Type B
Shell Material |Stainless Steel|  Steel Aluminum Steel Steel Steel Steel Steel Steel Steel Steel Shell Material
Standard Surface Treatment| Stainless Steel Base| Parkerized |Aluminum Base|  Plated Plated Parkerized Parkerized Basecoat Parkerized Basecoat Paint Standard Surface Treatment
N | (Unit) (cm®) (cm?) (cm?®) (2) (2) (2) (2) (2) (Unit)
omina ‘ Nominal .
Basic . [ 30 | 300 1000-2000f . . BBl 10-20-30-40-50-60 . Type A Type B Type C Basic
Specif- Volume 300-500 1001300 500 100 | 500 300|500[700] 150 | 500 3000-5000 1-24 | 4-5 1-2-3-4-5 80-120-150-160 10-20-30-40-50 05.1 2 10-20 50 Volume e
cations [Maximum *6 Maximum cations
Working 6.86 20.6 6.86 6.86 [14.7 6.86 6.86-20.6 14.7-29.4 20.6 16~35 20.6 0.45| 0.5 0.85 2.0 Working
Pressure (MPa) Pressure (MPa)
Maximum Discharge Flow| 30 30! 80 | 20 | 30 30 10 | 30 80 126 | 370 | 700~1400 600~4800"° 450~2800 30 90 9o |Maximum Discharge Flow
" General Mineral Oil O O O ©) O O O O (@) O ) General Mineral Oil "
Appli- |Phosphate Ester O O O — — O O O O O — Phosphate Ester | Appli-
cable |Industrial Water O ©) O — — (@)) O ©) O (O) @) Industrial Water | cable
Fluids |Water Glycol O O O — — O O O O O — Water Glycol |Fluids
Potable Water — — — — — — — — — — (©) Potable Water
150 150
(§®) °C
100 100 100 100 100 100 100 100 100 100
100 o 100
Applicable 80 o 80 RS 80 80 o 80 O Applicable
Temperature Range 03050 Temperature Range
for Each Type of %50 for Each Type of
Rubber Material *° e e Rubber Material **
0 R RS [ 0
—20 u kol —20 —20 —20 S -15 —20 kol —20 15 10
—-30 —-30 —-30
—40 —40 —40 —40 —40
Maximum Compression Ratio*® 4 8 4 S 4 Restrictionless 4 Restrictionless 2 Maximum Compression Ratio*®
Specifications of Joint j R1/2 |R3/4] R3/8 | R3/4 . . 1 Specifications of Joint
for Fluid Port Connecting Rc3/8 F%CB/S3 Rc1/2| Rc3/8 G1/2 1Gai4 Ga/8| G3/a Rc3/4 Select Bushing or Flange Select Bushing or Flange G1/2|G3/4| R3/4 Rc1'/a for Fluid Port Connecting
Shoci = — — %5 Specifi-
ngg'n 'sd TR Caps Included*® © © © © © © TR Caps Included*® ngglﬂ 'sd
required| Gas Control Valve Gas Control Valve | require
B3 te Included — - - o O O o - Included e
Direction Attached Vertical/Horizontal Restrictionless Vertical Vertical Restrictionless Vertical Restrictionless F{estrictionless\ Vertical/Horizontal | Direction Attached
Gas Filling Supported Not Supported Supported Supported Supported Supported Supported Not Supponed\ Supported Gas Filling
Not Supported
Mainte- |Bladder Consult your Goas rl:aggrc\)tioi Supported Consult your Supported Consult vour nearest Bladder Mainte-
nance |and Seal nearest Not Supported Not Supported || “at least 10 ||Not Supported|  Replace from nearest Replaceable either Saleg contact Not Supported and Seal nance
Replacement |sales contact times that of the fluid side sales contact from the gas or fluid side Replacement
MU
Refer to the Model Code Refer to the Model Code
Dimensions and Product Page 12 Page 14 Page 15 Page 12 Page 18 Page 30 Page 20 Page 30 Page 31 Dimensions and Product
Code Page Code Page

*1: General mineral oil used at room temperature.
*2: The specifications of the accumulators can vary depending on the type of fluid used. For more details please refer to the Model Code
Configurations of each individual series.
*3: The pressure of the nitrogen gas in the accumulator can gradually drop as a result of it seeping through the rubber.
Caution should be exercised with regard to maintenance as the pressure of the gas can drop faster at higher temperatures (see page 55).

[ NBR (Standard Nitrile Rubber)

[ ] FKM (Fluororubber)

[ NBR (Nitrile Rubber for Low Temperature Use) CM (Chlorinated Polyethylene)

IR

(Butyl Rubber)

[ Consult your nearest sales contact if you wish to constantly use the product at high temperature. ]

10

*4: Compression Ratio: Ratio of maximum operating pressure (P3) to gas filling pressure (P1). [Pa/P1]
Convert the value to the absolute pressure for use in the calculation if the accumulator is used at 1 MPa or less.
[Absolute Pressure (MPa) = Gauge Pressure + 0.1013]

[ Note that use of the product at a pressure exceeding the maximum compression ratio can shorten the useful lifespan of the bladder. }

*5: Not applicable if the ambient temperature always exceeds 80 °C.

*6: The maximum working pressure and maximum discharge flow for the AT series can vary by individual model.
See [AT Series] on pages 20 and 21 for more details.
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/. Minilator

M Minilator Standard Product

MA, MB,MC, ME series
J J J Hincludes TR Cap
Compact and Small-Volume Bladder Type Accumulator MA, ME series MB, MC series
I’ == 5/8-18UNF 5/8-18UNF
B Model Code Configuration L |
— Series —— Bladder Rubber Material ! ‘
Symbol Type Symbol Material Fluid Temperature Note @®Rubber Material: Symbol 30 (NBR Standard Nitrile Rubber) ! \
Stainless-Steel Type Common Mineral @Applicable Fluid: Common Mineral Hydraulic Oil
MA yP 30 NBR | Hydraulic Oil, | _po_1ggeg| Standard
MB | Steel Type (Standard Nitrile | |idystrial Water, Material Maximum - . Maximum
Fubber Water Glycol Working |, 525 | M OIS il Thread |Discharge Product Code c
MC | Steel Type NBR Material B Symbol Model Code Prossure | Volume | M1ass read | oy Rae @
ME | Lightweight 10 | (Nirie Rubberfor | common Mineral | _ 45_ggoc . fré?v o MPa | cm® | kg H D h|d T | 4/min_|Without TR Cap| With TR Cap | <A
Aluminum Type Low Temperatre Use) | Y9raulic Ol Temperature Ma [MA 70- 300-30UB)| | 30 | 18  teoten | [ es| | 1 | KAI789.A0 | KAe6237 A4 | IS
IIR Phosphoric Ester | _an._1nno . c El
40 (Butyl Rubben) | Hydraulic Oil 30~100°C (Note) MA 70- 500-30(/E) 480 | 2.0 | 215(233) 129 KA4414 A4 | KA6540 A4 | [ol
(Note) Because this material cannot be applied in MB210- 100-30(/E) 100 | 1.0 | 166(183) | 48 | — | 48 | Rc3/8 | 30 KA4887 B4 | KA6601 B4 | N%
/ some kinds of phosphoric ester hydraulic oil, MB |MB210- 300-30(/E) | 206 | 300 | 4.5 | 205(224) KA1598 BO | KA3180 B4 | Kol
- - please consult your nearest sales. 87| — | 40 | Re1/2 80 (7]
MB210- 500-30(/E) 500 | 5.5 | 265(285) KA1599 BO | KA4284 BO | [
Specifications Required by the Gas Side MC 70-1000-30(/E) 980 | 7.4 | 260(280) KA0062 CO | KA4224 CO g
Nominal Symbol Specification Page MC 70-2000-30(/E) 2000 | 11.0 | 420(440) | 114.3 KA4499 C4 | KA6708 C4 | =
; Volume None — — 6.86 25| 40 | Rc3/4 @
Nominal ( : MC 70-3000-30(/E) 2600 | 12.0 | 493(513) KA0063 CO | KA4319 CO =
Not =
Pressure E | TRCap | 37 Page(ore Me |MC _70-5000-30(E) 4800 | 18.0 | 490(510) | 152.4 4o LKA0064CO | Ka4194Co | 5
(Note) In case of ambient temperature <z
- always exceeding 80°C-TH Cap MC210-1000-30(/E) 980 | 8.6 | 270(290) KA0058 CO | KA4023 CO
D- Basic Model Code Fluid cannot be used. MC210-2000-30(/E) 2000 | 12.0 | 430(450) |114.3| 25 KA4500 C4 | KA5769 C4
. 20.6 40 | Rc3/4
®MB-MC series MC210-3000-30(/E) 2600 | 13.0 | 510(531) KA0060 CO | KA4235 CO
Symbol = = FluicIiH e Note MC210-5000-30(/E) 5100 | 29.0 | 490(510) |165.2| 20 KA0061 CO | KA4717 CO
ommon Mineral Hydraulic Oi -
None Phosphoric Ester Hydraulic Oil ME 70- 30-30(/E) 30 | 0.25| 93(113) | 62| 37 30 20 KA2475 EO | KA4954 EO
© Industrial(\‘Vaeter 40 The shape and dimensions ME ME 70- 100-30(/E) 6.86 110 0.5 | 110(130) 86 | 45 Rc3/8 KA2476 EO | KA4214 EO
w omponents @,0, an can differ from those of - C
are made of SUS304) standard products. ME 70- 300-30(/E) 310 | 10 | 16318 | | 79| g0 | KA2477EO | KA4017 EO
. ME 70- 500-30(/E) 480 1.1 | 210(230) 126 KA3306 EO | KA4280 EO
O®MA:-ME series
Symbol Fluid Notes: () with TR Cap
Common Mineral Hydraulic Oil Please designate Model Code and Product Code in your order.
None | Phosphoric Ester Hydraulic Oil
Industrial Water L. .
M Fixing Band for MC Series c Plain Washer
21 Hexagonal Nut
MA series MB series MC series ME series _,ﬁ,fé,,
(Stainless-Steel Type) (Steel Type) (Steel Type) (Lightweight
[SUS316] Aluminum Type)
¢D ¢D oD
oD
% (70
7
T
I
With hexagon nut and flat washer
0 \ i i Dimension mm Mass
P Model Code Applicable MC Series Product Code
! A|B|C | 4| |4 d|R|t kg
Across Flats 36 1] b
(MB210-100: | PAL101-101 MC 70210 -1000, 2000, 3000 135| 22 | 85 | 60 | 35 | 27 [M10| 58 | 45| 0.3 EB6611 Z4
Across Flats 40) (2] @ q
5 PAL101-103 MC 70210 -5000 187 | 22 | 115 | 80 | 40 | 31 [M10| 84 | 45| 0.4 EB6613 Z4
M ¢d W\Across Flats 36

(MCL 1-5000: Please designate Model Code and Product Code in your order.

Across Flats 34)

13



8. Diaphragm Type Accumulator

MUV series

Spherical Accumulator with Rubber/Resin Layered Diaphragm

Spherical Accumulator with Rubber Diaphragm Long-life type retaining at least 10 times as much gas as the MU type

B Model Code Configuration B Model Code Configuration

Rubber Material Rubber Material
Symbol Material Fluid Temperature Symbol Material Fluid Temperature
NBR ; NBR .
.| Common Mineral | _5n__1n0° | Common Mineral | _5n__10n°
MUL_J-[_]-30 30 | gz | SRR B | 20100 Muv[_J-[_]-30 30 | wagimsune| SEIDEN | 201000
Nominal Nominal
Nominal Volume Nominal Volume
Pressure Pressure

Use of NOK's polymeric material technology and
processing technology has resulted in a resin layered
diaphragm that dramatically improves the gas
retention of accumulators.

This accumulator should be selected if a longer
lifespan and maintenance-free operation are desired.

@®The product is delivered filled with nitrogen gas at the factory.

The pressure will drop faster (natural loss of gas P| nsure 1o let us know the desired ; ;
due to permeation) at higher working temperatures, ease ensure 1o % us Know the desired gas pressure
( MPa at C) when placing an order.

which also results in faster degradation of the oC tbh filled with
functionality of the accumulator. anno ecre lled with gas.
Use at 80 °C or less recommended.

@The product is delivered filled with nitrogen gas at the factory.
Please ensure to let us know the desired gas pressure
( MPa at °C) when placing an order.

@®Cannot be refilled with gas.
Use at 50 °C or less recommended.
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Rubber Layer
Resin Membrane
Sectional View of
T Layered Diaphragm T
wo = - - — £|
(Across Flats)
- [
(R thread) (G thread) (R thread) (G thread)
Maximum Working|  Gas Dimension mm Maximum Discharge Maximum Working|  Gas Dimension mm Maximum Discharge
Model Code Pressure Volume kS Ut Flow Rate Product Code Model Code Pressure Volume S Uz Flow Rate Product Code
MPa cms3 kg H| D | d | W]/ | h T 2 /min MPa cms3 kg H D W h T £ /min
107 18 R1/2 KA6917 U4 R3/8 KA6912 U4
MU 70-300-30 300 1.2 98 | 38 27 MUV70-150-30 150 0.7 93 86 30 14 10
6.86 109 16 G1/2 KA6909 U4 6.86 G3/8 KA6949 U4
' 122 18 R1/2 KA6918 U4 ' R3/4 KA6914 U4
MU 70-500-30 500 1.7 111 38 27 30 MUV70-500-30 500 2.5 117 128 36 18 30
122 16 G1/2 KA6910 U4 G3/4 KA6951 U4
142 21 R3/4 KA6919 U4 ; .
MU150-700-30 14.7 700 30 130 | 56 | 36 Please designate Model Code and Product Code in your order.
146 18 G3/4 KA6911 U4

Please designate Model Code and Product Code in your order.

[Reference] Dimensions of the G thread used to attach other equipment (O-ring seal: JIS B 2351) [Reference] Dimensions of the G thread used to attach other equipment (O-ring seal: JIS B 2351)

A ¢d1 15°£1° ¢d1 A ¢5d1 15°%1° ¢d1
3/ \ Ra6 ﬂ/i R0.1~0.3 ) : Rasﬂ/i‘iﬂo'wo's
S / N Nominal Dimension mm Included O-ring S ) N Nominal Dimension mm Included O-ring
< surface) Designation| 4«01 [ gy [ g,'9¢ JIS B 2401-1 @ surface) Designation| %1 | g, | g,10¢ JIS B 2401-1
G G
% P G1/2 | 226 | 19 25 |OR NBR-70-1 zP18-N 7% B G3/8 | 186 | 16 25 |OR NBR-70-1 P14-N
N5 ¥
7 \ G3/4 | 298 | 20 3.5 |OR NBR-70-1 P22.4-N 7 \ G3/4 | 298 | 20 3.5 |OR NBR-70-1 P22.4-N
Details of Section A Details of Section A

15



9. Bladder Type Accumulator

mModel Code Configuration B Example of Model Code Configuration

Model Code Specification
— (MSeries —— @Rubber Material -
®symbol %ymbol Material Fluid Temperature Note gQT Senesw King P 22 6 MP
Common Mineral . . aximum Working Pressure: 22. a
AL 30 NBR ydraulic Oil, —op~100°c| Standard AT 25M-10-30 (Japanese Model Specifications)
AT (Stag%%feg'"”e {/r\lldltjstrgll Wallter, Material ®© @ ® ® ®Nominal Volume: 10 £
ater Glyco . .-
I NBR Common Mineral| 4o g0 MateLriaI For ® Rubber Material : NBR (Standard Nitrile Rubber)
(Nitrile Rubber for Hydraulic Oil —40~ ow .
Low Temperature Use) Temperature @AT Series
IR Phosphoric Ester| _an._1009 @ Maximum Working Pressure: 22.6 MPa
40 (Butyl Rubber) | Hydraulic Qil 30~100°C|  (Note) AT 25M-10-30/T06 (Japanese Model Specifications)
(Note) Because this material cannot be ® ® @ @ ® (® Nominal Volume: 10 ¢
applied in some kinds of phosphoric L o
_ _ _ /|:| ester hydraL;IiC <I>il, pleatsetconsult Etgjlu.b?eé Mz:‘t.erla:q. l\éIZR (Standard Nitrile Rubber) 5
your nearest sales contact. ® Joint: Bushing Rc o
=
H o
®Nominal ®Specifications Required by the Gas Side AT Series (o3
Volume Symbol Specification Page @ Maximum Working Pressure: (2J‘2.6 MPa o Soacifcaons) %
i _ _ apanese Model Specifications) | [s;
@Nominal None AT 25M - 10 - 30/T06 E @N inal Vol -10¢ %
Pressure E TR Ca Page 37 - ominal Volume: 10 @
P age © @ ©® ® 6 ® @ Rubber Material : NBR (Standard Nitrile Rubber) o
EIZ Basic Model Code M I;useFI)\/IettT:IISafety Vaéve Page 39 (® Joint: Bushing Rc3/4 Eé
GF06 asa'?'raggferaé‘agr?igrse Page 29 ® With TR Cap =
(Note) Ir; case of amgient tergp%ré:ltéjre g
always exceeding 80°C, ap @ AT Series =
cannot be used. e
@ Maximum Working Pressure: 22.6 MPa o <z
@Gas Control Valve Types ®Joint for Fluid Port Connecting _ (Japanese Model Specifications)
Symbol Specification Page Symbol Specification Page AT 25M-10 GCS-30/F06 @ Nominal Volume: 10 £
None Standard Type — None No Connecting Part — = = @ Rubber Matenal . NBR (Standard N|tr|le Rubber)
GCS | With Gas ControlValve Types | Page 38 T # % | Bushing Page 32 © @ ® @ @ ® E?Jo.lnt: F Type Flange: 25A
Fsx% | 21 MPa Flange Set Page 33 @ Wlt.h Gas Control Valve Types
MPa Flanae Set Page 34 Spring Safety Valve as the Code Is Not Followed by an M
H 3 | 35 MPa Flang age (See page 38 for the Model Code Configuration of GCS models.)
D =3 | Manifold Direct Assembly Type | Page 35
Standard Material: Steel @ AT Series
For Industrial Water: Stainless Steel
. (® Maximum Working Pressure: 22.6 MPa
[FIUId Contact ®Fluid (Japanese Model Specifications)
Metal Parts PR o Pt et ® Nominal Vqur.nef 10¢ N
i i Inneree tRZtaeirt]glrcttgﬁ-Pon AT 25M-10 GCS - 30/w TO06 M g?ubbeé Mert]tena:q. l\él/34R (Standard Nitrile Rubber)
i int: Bushing Rc
Surface | Ring | Body @ @ ® @ 0) ® ® omn
Inner Surface of Shell [(For AER)|Assembly (® Fuse Metal Safety Valve when Combined with GCS (M)
Common Mineral Hydraulic Oil - i
of Shell None | 5y osphoric Ester HydraulicOil| P arkerizing (Standard) ?\é\gthv?a?:r Service
) E (Note) ) 2
w Industrial Water C%‘;Xﬁ'ng Stainless Steel (Inner Surface of Shell: Epoxy Coating,
(Note) The maximum working temperature Fluid Contact Metal Parts: Stainless Steel)
of the epoxy coated type is 40 °C.
Retainer Ring = £ Oil Port Body A bl MAT Series
(For AER) @Type of Oil Port Body Assembly ® Maximum Working Pressure: 22.6M Pa
Svmbol Maximum Discharge Flow Rate (£/min) (Japanese Model Specifications)
Oil Port Body v AL1,2.4 ¢ AL4,5 ¢ AT10~60¢ | AT80~160¢ ®Nominal Volume: 10 £
Assembly None 126 370 600 1800 AT 25M-10GCS-30-HF/W F16 M | @Rubber Material : NBR (Standard Nitrile Rubber)
SH — 1260 — =y Yy = | ®Joint: F Type Flange 50A
© @ ® O @ © ® ®
HF — 1800 — (® Fuse Metal Safety Valve when Combined with GCS
MH — 2280 @ With GCS
UH — 4800 For Water Service

(® High Flow, Maximum Discharge Flow Rate 1800 £/min

*The Product Codes for the AT series vary by applicable laws and standards.
See pages 22 through 28.
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AL series (1,24,4,54)

Bladder Type Accumulator with the Bladder Replaceable from the Fluid Side

B Basic Model

AL -

EWith TR CAP
AL1,2.4

BAL series Standard Model

@®Rubber Material: Symbol 30 (NBR Standard Nitrile Rubber)

@Applicable Fluid: Common Mineral Hydraulic Oil

Maximum

Nominal
Nominal Volume
Pressure
AL[ |-1,2.4 AL[ |-4,5
Hex. 21 Hex. 30
Hex. 26 0
(e}
ﬁ¢D T
i
i .
P4
e
G3/4 /| | $35.6 |\ Across Flats 32 G11/4 $56 Across Flats 52
$49 $82
Nominal Maximum Workin Gas Di i mm Maximum Discharge
Volume Basic Model Pressure o Volume Mass imension Flow Rate
) MPa ) kg H (et D N £ /min
- 14.7
1 AL150-1 1.0 7.6 282(290) 120.0 51
AL300-1 29.4
AL150-2.4 14.7 126
2.4 : : 25 13.6 487(495) 120.0 51
AL300-2.4 29.4
4 AL150-4 14.7 37 14.3 404(418) 168.3 79
AL300-4 29.4 ' 20.3 405(419) 177.8 78 370
5 AL150-5 14.7 5o 18.3 495(509) 168.3 79
AL300-5 29.4 ' 26.3 496(510) 177.8 78

Note: Values in brackets represent the

dimensions with a TR cap attached.

l:l/ominal Workin Jo?nt for ) Without TR CAP With TR CAP
olume | PO | Fluid Port | Size
2 MPa Connecting Model Code Product Code Model Code Product Code
None G3/4 AL150-1-30 KY5001 B5 AL150-1-30/E KY7025 B5
R3/8 /T03 KY5002 A5 /TO3E KY7002 B5
147 Bushing | R1/2 /T04 KY5003 B5 /TO4E KY7003 B5
R3/4 /T06 KY5004 B5 /TOGE KY7004 B5
F Type 15A /F04 KY5533 B5 /FO4E KY7533 B5
; Flange 20A /F06 KY5534 B5 /FOGE KY7534 B5
None G3/4 AL300-1-30 KY5005 B5 AL300-1-30/E KY7005 B5
R3/8 /T03 KY5006 A5 /TO3E KY7006 B5
09.4 Bushing | R1/2 /T04 KY5007 B5 /TO4E KY7007 B5
R3/4 /T06 KY5008 B5 /TOGE KY7008 B5
H Type 15A /HO4 KY5841 B5 /HO4E KY7841 B5
Flange 20A /H06 KY5842 B5 /HOGE KY7842 B5
None G3/4 AL150-2.4-30 KY5009 B5 AL150-2.4-30/E KY7009 B5
R3/8 /T03 KY5010 A5 /TO3E | KY7010 B5
147 Bushing | R1/2 /T04 KY5011 B5 /TO4E | KY7011 B5
R3/4 /T06 KY5012 B5 /TOGE | KY7012 B5
F Type 15A /F04 KY5537 B5 /FO4E | KY7537 B5
04 Flange 20A /F06 KY5538 B5 /FOGE | KY7538 B5
’ None G3/4 AL300-2.4-30 KY5013 B5 AL300-2.4-30/E KY7013 B5
R3/8 /T03 KY5014 A5 /TO3E | KY7014 B5
09.4 Bushing | R1/2 /T04 | KY5015 B5 /TO4E | KY7015 B5
R3/4 /T06 KY5016 B5 /TOGE | KY7016 B5
H Type 15A /HO4 | KY5843 B5 /HO4E | KY7843 B5
Flange 20A /HO6 | KY5844 B5 /HOGE | KY7844 B5
None G11/4 AL150-4-30 KY5017 B5 AL150-4-30/E KY7017 B5
Bushing R1/2 /T04 KY5018 B5 /TO4E KY7018 B5
14.7 R3/4 /T06 KY5019 A5 /TOGE KY7019 B5
F Type 20A /F06 KY5541 B5 /FOGE KY7541 B5
4 Flange 25A /F08 KY5542 B5 /FO8E KY7542 B5
None G11/4 AL300-4-30 KY5021 B5 AL300-4-30/E KY7021 B5
Bushing R1/2 /T04 KY5022 B5 /TO4E KY7022 B5
29.4 R3/4 /T06 KY5023 A5 /TO6E KY7023 B5
H Type 20A /H06 KY5845 B5 /HOGE KY7845 B5
Flange 25A /HO8 KY5846 B5 /HO8E KY7846 B5
None G11/4 AL150-5-30 KY5001 B6 AL150-5-30/E KY7001 B6
Bushing R1/2 /T04 KY5002 B6 /TO4E KY7002 B6
14.7 R3/4 /T06 KY5003 A6 /TO6E KY7003 B6
F Type 20A /F06 KY5178 B6 /FOGE KY7178 B6
5 Flange 25A /F08 KY5179 B6 /FOSE KY7179 B6
None G11/4 AL300-5-30 KY5005 B6 AL300-5-30/E KY7005 B6
Bushing R1/2 /T04 KY5006 B6 /TO4E KY7006 B6
29.4 R3/4 /T06 KY5007 A6 /TO6E KY7007 B6
H Type 20A /H06 KY5340 B6 /HOGE KY7340 B6
Flange 25A /HO8 KY5341 B6 /HO8E KY7341 B6

Please designate Model Code and Product Code in your order.
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*Products Inspected In-house
*Products Compliant with the High Pressure Gas Safety Law
— See pages 22 through 25 for Model Codes and Product Codes

Japanese Regulations
Compliant Products

Applicable Regulations and Standards
Japan| High Pressure Gas Safety Law

(10, 20, 30, 40, 50, 60, 80,
120, 150, 160 2)

AT series

Bladder Type Accumulator with the Bladder
Replaceable from Both the Gas and Fluid Sides

Regulation for Boiler and Pressure
Vessel Manufacture Licensing

Pressure Equipment Directive(P.E.D.)
{CE Mark>
ASME Sec.VII Div. 1
{U-Stamp)

China

"Overseas Regulations

+USA: ASME U-Stamp Compliant Products

+EU : CE Mark Products

+China: Regulation for Boiler and Pressure Vessel Manufacture Licensing
— See pages 26 through 28 for Model Codes and Product Codes

and Standards
Compliant Products

Please contact us concerning compliance
with any other regulations and standards.

| 10~60¢ | | 10~50¢ | | 80~160¢ | | 10~160¢ |
eStandard Model ®HF, MH Type  ®Standard Model ®UH Type MAT series High Flow Rate Models
OSH Type ®MH Type . The maximum working pressure will vary depending on the applicable regulations and standards.
P P B Basic Model gp — Py P 9 PP 9
e Maximum - [ircnEr e e Dimension mm
EE gl e Type Discharge ';l/gm'nqgl China Vel VOC?S; o| Mass
y Flow Rat i
— - AT - owRate | T, |Yapan s’ | BU e | k| we | o | o~ |5
‘ | min MPa | MPa | bar =
‘ i 16 18 180 | AT18M-10-*-SH 36 223
| . . \";olm'"a' 610(625) 102 | 5
! i, D - Nominal olume 10 226 | 25 250 | AT25M-10- * -SH 10 40 229 S
Pressure 343 | 85 | 850 | AT35M-10-*-SH 57 | 613(628) | 245 | 99 | [y
| ! 16 18 | 180 | AT18M-20-*-SH 52 203 <1
‘ d ) 20 226 25 250 | AT25M-20- * -SH 19 63 o12(027) 229 102 &
i “ — . - i - - - o
| §( olz i §< 2= EWWith TR CAP(10~60¢) 343 | 35 350 | AT35M-20- *-SH 91 915(930) | 245 99 a
‘ 3 _
o e ¥ A —— SH‘?";]' 16 18 180 | AT18M-30-%-SH | 35 80 | 1432(1447) | 223 g
G3 110 cross  G3
52/ oo Fais 7 237500 |Flas oo 500~ | Flats 100 F,'gw 1260 30 20.6 | 23 | 230 | AT23M-30-*-SH | 35 96 | 1104(1119) | 278 | 102 | [
¢148” 148 226 | 25 | 250 | AT25M-30-%-SH | 34 100 | 1432(1447) | 229 2
(SH)
T ]
. o or a o 343 | 35 350 | AT35M-30-%-SH | 34 149 | 1435(1450) | 245 99 o
N 5 i s 40 206 | 23 | 230 | AT23M-40-%-SH | 45 116 | 1324(1339) | 273
) 16 18 180 | AT18M-50-*-SH | 51 106 | 1950(1965) | 223
*:Dimensions of the CE Mark Products
50 206 | 23 230 | AT23M-50-%-SH | 55 138 | 1544(1559) | 273 | 102
The maximum working pressure will vary depending on the applicable regulations and standards. 60 2L 22 2L AT23M-60- * -SH o 158 | 1764(1779) | 273
Ve . 10 AT25M-10- * -HF 10 48 657(672)
' aximum Working Pressure Dimension mm Maximum
Nominal | (Applicable regulations and standards) Gas Mass Discharge High 20 226 | 25 250 | AT25M-20- * -HF 18 71 942(957) | 229 | 141
V°'L’me Japan | QJuna | Eu Basic Model V°'zme kg heo | b y | FlowRaie Flow | 1800 30 AT25M-30-x-HF | 33 | 108 |1462(1477)
“mpa 1 MPa | bar | £ /min (HF) 40 20.6 23 230 AT23M-40- * -HF 45 124 | 1358(1373) | 273 143
16 18 180 AT18M-10 36 510(625) 223 102 50 226 | 25 250 | AT25M-50-%-HF | 49 145 | 1980(1995) | 229 | 141
5
10 226 25 250 AT25M-10 10 40 229 600 10 AT25M-10-%-MH | 10 48 657(672)
34.3 35 350 AT35M-10 57 613(628) 245 99 20 226 | 25 250 | AT25M-20-%-MH | 18 71 942(957) | 229 | 141
16 18 180 AT18M-20 52 012(627) 223 1op 30 AT25M-30- % -MH | 33 108 | 1462(1477)
20 226 25 250 AT25M-20 19 63 229 600 M|_'|‘_1dr']e 40 206 | 23 230 | AT23M-40-%-MH | 45 124 |1358(1373) | 273 | 143
34.3 35 350 AT35M-20 91 915(930) 245 99 F,'(?W 2280 50 226 | 25 250 | AT25M-50-%-MH | 49 145 | 1980(1995) | 229 | 141
16 18 180 AT18M-30 35 80 | 1432(1447) | 223 (MH) 80 AT23M-80- % -MH | 79 225 | 1452(1452)
20.6 23 230 AT23M-30 35 96 | 1104(1119) | 273 102 120 AT23M-120-%-MH | 129 | 329 |2125(2125)
30 600 206 | 23 230 356 | 138
226 25 250 AT25M-30 34 100 | 1432(1447) | 229 150 AT23M-150-%-MH | 152 | 377 |2435(2435)
34.3 35 350 AT35M-30 34 149 | 1435(1450) | 245 99 160 AT23M-160-%-MH | 158 | 389 |2515(2515)
40 20.6 23 230 AT23M-40 45 116 | 1324(1339) | 273 102 600 10 AT25M-10- * -UH 10 48 657(672)
16 18 180 AT18M-50 51 106 | 1950(1965) | 223 20 226 | 25 250 | AT25M-20- * -UH 18 71 942(957) | 229 | 141
50 20.6 23 230 AT23M-50 55 138 | 1544(1559) | 273 102 600 30 AT25M-30-%-UH | 33 108 | 1462(1477)
22.6 25 250 AT25M-50 50 137 | 1950(1965) | 229 g'_”ﬁ 40 206 | 23 230 | AT23M-40-#*-UH | 45 124 | 1358(1373) | 273 | 143
|
60 20.6 23 230 AT23M-60 64 158 | 1764(1779) | 273 102 600 F,gw 4800 50 226 | 25 250 | AT25M-50-*-UH | 49 145 | 1980(1995) | 229 | 141
80 20.6 23 230 AT23M-80 79 225 | 1452(1452) | 356 138 1800 (UH) 80 AT23M-80-*-UH | 79 225 | 1452(1452)
120 20.6 23 230 AT23M-120 129 329 | 2125(2125) | 356 138 1800 120 06 | 23 230 AT23M-120-%-UH | 129 | 329 |2125(2125) as6 | 138
150 20.6 23 230 AT23M-150 152 377 | 2435(2435) | 356 138 1800 150 ' AT23M-150-%-UH | 152 | 377 |2435(2435)
160 20.6 23 230 AT23M-160 158 389 | 2515(2515) | 356 138 1800 160 AT23M-160-%-UH | 158 | 389 |2515(2515)

Note: Values in brackets represent the
dimensions with a TR cap attached.
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Note: Values in brackets represent the
dimensions with a TR cap attached.

*: Symbol of Rubber Material

| AT23M-30,40,50,60 are short types.| AT23M-30,40,50,60 are short types.|
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To place an order from the AT series for Japan:

Ensure to specify the: (1) “Model Code” and (2) “Product Code” when placing an order.

(1) Example “Model Code” Configuration

Japanese Regulations
Compliant Products

B Standard Product: List of Model Codes and Product Codes

AT series Standard Flow Rate Models : 10,20 ¢

@®Rubber Material: Symbol 30 (NBR Standard Nitrile Rubber)

@®Applicable Fluid: Common Mineral Hydraulic Oil

Maximum

Nominal L Joint for Without TR CAP With TR CAP
Volume | Vorking | g1 port Size
Pressure P P
Y MPa Connecting Model Code Product Code Model Code Product Code
B R3/4 AT18M-10-30/T06 KY5000 []0 AT18M-10-30/TO6E KY7000 [0
ushin

10 J R1 /TO8 | KY5001 (10 /TO8E | KY7001 (10
A F Type Flange| 20A /F06 KY5002 [J0O /FO6E KY7002 [JO

=> Maximum Working Pressure: 16 MPa, Volume: 10£, Connection Dimensions: R3/4, Joint for Fluid Port Connecting: Bushing

(2) Example “Product Code” Configuration

KyOOOO [0

(Example) KY5000 KO:

—[@)The Applicable Regulations and ——

Inspections are provided below

@Provides Specific Model Codes

@®Bladder Type Accumulator

@Select “Applicable Regulations and
Inspections” from the Following:
K:High Pressure Gas Safety Law (high

pressure gas production equipment)
S:In-house Inspection

@®Bladder Type Accumulator @Model: AT18M-10-30/T06 ®High Pressure Gas Safety Law

Japanese Regulations
Compliant Products

B Standard Product: List of Model Codes and Product Codes

AT series Standard Flow Rate Models: 10,20 ¢

@Rubber Material: Symbol 30 (NBR Standard Nitrile Rubber)

@®Applicable Fluid: Common Mineral Hydraulic Oil

Maximum

l;l/ominal Workin Jo_int for ; Without TR CAP With TR CAP

olume | 57O | Fluid Port Size - .

Y MPa Connecting Model Code Product Code Model Code Product Code

Bushing R3/4 AT18M-10-30/T06 KY5000 [0 AT18M-10-30/TO6E | KY7000 [0

16 R1 /T08 KY5001 [0 /TO8BE | KY7001 [0

F Type Flange| 20A /F06 KY5002 []0 /FO6E KY7002 []O

Bushing R3/4 AT25M-10-30/T06 KY5003 [J0 | AT25M-10-30/TO6E | KY7003 IO

10 22.6 R1 /T08 KY5004 [0 /TO8E KY7004 [0

F Type Flange| 20A /F06 KY5005 (10 /FO6E KY7005 []0

i R3/4 AT35M-10-30/T06 KY5006 [(J0 | AT35M-10-30/TO6E | KY7006 (10

343 | °UShng R1 /T08 | KY5007 (l0 /TOSE | KY7007 10

H Type Flange| 20A /HO6 KY5008 []0 /HOGE KY7008 []10

; R3/4 AT18M-20-30/T06 KY5009 [(J0 | AT18M-20-30/TO6E | KY7009 []0

16 Bushing R1 /T08 | KY5010 (10 /TO8E | KY7010 (10

F Type Flange| 20A /F06 KY5011 [JO /FO6E KY7011 [JO

Bushing R3/4 AT25M-20-30/T06 KY5012 [0 | AT25M-20-30/TO6E | KY7012 []0

20 22.6 R1 /T08 KY5013 L]0 /TO8E KY7013 [0

F Type Flange| 20A /F06 KY5014 []O /FO6E KY7014 [JO

Bushing R3/4 AT35M-20-30/T06 KY5015 [J0 | AT35M-20-30/TO6E | KY7015 []0

34.3 R1 /T08 KY5016 []0 /TO8E KY7016 []0

H Type Flange 20A /HO06 KY5017 [JO /HO6E KY7017 [JO

Please designate Model Code and Product Code in your order.

*Select K (high pressure gas) or S (in-house inspection) with regard to [] of the Product Code.

Japanese Regulations
Compliant Products

B Standard Product: List of Model Codes and Product Codes

AT series Standard Flow Rate Models: 30,40,50,60 ¢

@®Rubber Material: Symbol 30 (NBR Standard Nitrile Rubber)
@Applicable Fluid: Common Mineral Hydraulic Oil

Nominal (Ni&Ximum|  Joint for _ Without TR CAP With TR CAP

Volume Pressur% Fluid Port Size " "

f MPa Connecting Model Code Product Code Model Code Product Code

: R3/4 AT18M-30-30/T06 KY5018 [J0 | AT18M-30-30/TO6E | KY7018 [0

16 Bushing R1 /T08 | KY5019 (10 /TOSE | KY7019 (10

F Type Flange| 20A /F06 KY5020 [10 /FOBE | KY7020 []0

Bushing R3/4 AT23M-30-30/T06 KY5021 []0 AT23M-30-30/TO6E KY7021 []0

20.6 R1 /T08 KY5022 []0 /TO8E KY7022 []0

30 F Type Flange| 20A /F06 KY5023 []0 /FO6E KY7023 []10

Bushing R3/4 AT25M-30-30/T06 KY5024 [J0 | AT25M-30-30/TO6E | KY7024 [0

22.6 R1 /T08 KY5025 []0 /TO8E KY7025 []0

F Type Flange| 20A /FO6 | KY5026 [10 /FOBE | KY7026 (10

Bushing R3/4 AT35M-30-30/T06 KY5027 [J0 | AT35M-30-30/TO6E | KY7027 [0

34.3 R1 /T08 KY5028 []0 /TO8E KY7028 []0

H Type Flange 20A /HO6 KY5029 [0 /HOGE KY7029 [0

Bushing R3/4 AT23M-40-30/T06 KY5030 [J0 | AT23M-40-30/TO6E | KY7030 [0

40 20.6 R1 /T08 KY5031 [0 /TO8E KY7031 [J0

F Type Flange| 20A /F06 KY5032 [J0 /FO6E KY7032 [JO

Bushing R3/4 AT18M-50-30/T06 KY5033 [J0 | AT18M-50-30/TO6E | KY7033 [0

16 R1 /T08 KY5034 [0 /TO8E KY7034 [0

F Type Flange| 20A /F06 KY5035 [10 /FO6E KY7035 [10

Bushing R3/4 AT23M-50-30/T06 KY5036 [J0 | AT23M-50-30/TO6E | KY7036 [0

50 20.6 RA1 /T08 KY5037 [J0 /TO8E KY7037 [JO

F Type Flange| 20A /F06 KY5038 [10 /FOBE | KY7038 10

Bushing R3/4 AT25M-50-30/T06 KY5039 []0 AT25M-50-30/TO6E KY7039 []0

22.6 R1 /T08 KY5040 []0O /TO8E KY7040 []O

F Type Flange| 20A /F06 KY5041 []0 /FO6E KY7041 []0

Bushing R3/4 AT23M-60-30/T06 KY5042 [J0 | AT23M-60-30/TO6E | KY7042 [0

60 20.6 R1 /T08 KY5043 [0 /TO8E KY7043 [0

F Type Flange| 20A /FO6 | KY5044 [0 /FOBE | KY7044 [0

Please designate Model Code and Product Code in your order.

AT series Standard Flow Rate Models: 80,120,150,160 ¢

*Select K (high pressure gas) or S (in-house inspection) with regard to [ of the Product Code.

@®Rubber Material: Symbol 30 (NBR Standard Nitrile Rubber)
@®Applicable Fluid: Common Mineral Hydraulic Oil

Nominal “{k’;‘(’)‘m#m Joint for _ Without TR CAP With TR CAP

Volume | 52709 | Fluid Port Size - -

¢ MPa Connecting Model Code Product Code Model Code Product Code

F Type Flange 40A AT23M-80-30/F12 KY5045 [0 AT23M-80-30/F12E | KY7045 [0

80 20.6 50A /F16 KY5046 [0 /F16E | KY7046 [10

DType Flange| 50A /D16 KY5047 10 /D16E | KY7047 [0

F Type Flange 40A AT23M-120-30/F12 KY5048 [J0 | AT23M-120-30/F12E | KY7048 []0

120 20.6 50A /F16 KY5049 [0 /F16E | KY7049 [0

D Type Flange| 50A /D16 KY5050 [JO /D16E | KY7050 [JO

F Type Flange 40A AT23M-150-30/F12 KY5051 [J0 | AT23M-150-30/F12E | KY7051 []O

150 20.6 50A /F16 KY5052 []0 /F16E | KY7052 []O

D Type Flange| 50A /D16 KY5053 []0 /D16E | KY7053 [JO

F Type Flange 40A AT23M-160-30/F12 KY5054 [J0 | AT23M-160-30/F12E | KY7054 [0

160 20.6 50A /F16 KY5055 [0 /F16E | KY7055 [10

DType Flange| 50A /D16 KY5056 [0 /D16E | KY7056 [0

Please designate Model Code and Product Code in your order.

*Select K (high pressure gas) or S (in-house inspection) with regard to [] of the Product Code.

C
@
—
o
=
=
o
(o
@
(@)
o
o
(0]
»
©
=]
o
9
3
(0]
>
2,
o
=]
77

23



Japanese Regulations
Compliant Products

J

B Standard Product: List of Model Codes and Product Codes
AT series Semi High Flow (SH) Type

@®Rubber Material: Symbol 30 (NBR Standard Nitrile Rubber)

@Applicable Fluid: Common Mineral Hydraulic Oil

NominallNiaXimum| - Joint for Without TR CAP With TR CAP

Volume | 5- 07N | Fluid Port | Size . "

£ MPa Connecting Model Code Product Code Model Code Product Code

16 F Type Flange AT18M-10-30-SH/F10 | KY5057 []J0 | AT18M-10-30-SH/F10E | KY7057 L]0

10 | 22.6 AT25M-10-30-SH/F10 | KY5058 (10 | AT25M-10-30-SH/F10E | KY7058 (10

34.3 |H Type Flange AT35M-10-30-SH/H10 | KY5059 [J0 | AT35M-10-30-SH/H10E | KY7059 [l0

16 F Type Flangs AT18M-20-30-SH/F10 | KY5060 [0 | AT18M-20-30-SH/F10E | KY7060 [10

20 22.6 AT25M-20-30-SH/F10 | KY5061 [J0 | AT25M-20-30-SH/F10E | KY7061 []0

34.3 |H Type Flange AT35M-20-30-SH/H10 | KY5062 [JO | AT35M-20-30-SH/H10E | KY7062 10

16 AT18M-30-30-SH/F10 | KY5063 [10 | AT18M-30-30-SH/F10E | KY7063 [10

30 20.6 |F Type Flange| 32A | AT23M-30-30-SH/F10 | KY5064 [J0 | AT23M-30-30-SH/F10E | KY7064 10

22.6 AT25M-30-30-SH/F10 | KY5065 []J0 | AT25M-30-30-SH/F10E | KY7065 [10

34.3 |H Type Flange AT35M-30-30-SH/H10 | KY5066 [0 | AT35M-30-30-SH/H10E | KY7066 [10

40 20.6 |F Type Flange AT23M-40-30-SH/F10 | KY5067 [JO | AT23M-40-30-SH/F10E | KY7067 10

16 AT18M-50-30-SH/F10 | KY5068 [0 | AT18M-50-30-SH/F10E | KY7068 10

50 20.6 |F Type Flange AT23M-50-30-SH/F10 | KY5069 []0 | AT23M-50-30-SH/F10E | KY7069 [10

22.6 AT25M-50-30-SH/F10 | KY5070 []0 | AT25M-50-30-SH/F10E | KY7070 [JO

60 20.6 |F Type Flange AT23M-60-30-SH/F10 | KY5071 [J0 | AT23M-60-30-SH/F10E | KY7071 [JO

Please designate Model Code and Product Code in your order.

AT series High Flow (HF) Type

*Select K (high pressure gas) or S (in-house inspection) with regard to [J of the Product Code.

@®Rubber Material: Symbol 30 (NBR Standard Nitrile Rubber)

@®Applicable Fluid: Common Mineral Hydraulic Oil

NominallNiaXimum| - Joint for Without TR CAP With TR CAP
Volume | 590K | Fluid Port |  Size . "
f MPa Connecting Model Code Product Code Model Code Product Code
10 F Type Flange AT25M-10-30-HF/F16 | KY5072 (10 | AT25M-10-30-HF/F16E | KY7072 (10
D Type Flange /D16 | KY5073 []0 /D16E | KY7073 [0
20 226 F Type Flange AT25M-20-30-HF/F16 | KY5074 [10 | AT25M-20-30-HF/F16E | KY7074 [10
D Type Flange /D16 | KY5075 []0 /D16E | KY7075 [JO
30 F Type Flange 50A AT25M-30-30-HF/F16 | KY5076 [10 | AT25M-30-30-HF/F16E | KY7076 [10
D Type Flange /D16 | KY5077 [10 /D16E | KY7077 [I0
40 20.6 F Type Flange AT23M-40-30-HF/F16 | KY5078 [10 | AT23M-40-30-HF/F16E | KY7078 [0
D Type Flange /D16 | KY5079 []0 /D16E | KY7079 [10
50 226 F Type Flange AT25M-50-30-HF/F16 | KY5080 [10 | AT25M-50-30-HF/F16E | KY7080 []0
D Type Flange /D16 | KY5081 [0 /D16E | KY7081 [0

Please designate Model Code and Product Code in your order.

AT series Middle High Flow (MH) Type

*Select K (high pressure gas) or S (in-house inspection) with regard to [ of the Product Code.
@®Rubber Material: Symbol 30 (NBR Standard Nitrile Rubber)

@®Applicable Fluid: Common Mineral Hydraulic Oil

Maximum

l;l/ominal e JO.int for . Without TR CAP With TR CAP

olume | 5O | Fluid Port | Size " "
f MPa Connecting Model Code Product Code Model Code Product Code
16 F Type Flange AT25M-10-30-MH/F20 | KY5082 [10 | AT25M-10-30-MH/F20E | KY7082 [I0
D Type Flange /D20 | KY5083 [0 /D20E | KY7083 [10

20 226 F Type Flange AT25M-20-30-MH/F20 | KY5084 []0 | AT25M-20-30-MH/F20E | KY7084 []0
D Type Flange /D20 | KY5085 []0 /D20E | KY7085 []0

- F Type Flange AT25M-30-30-MH/F20 | KY5086 [J0 | AT25M-30-30-MH/F20E| KY7086 [0
D Type Flange /D20 | KY5087 []0 /D20E | KY7087 []O

40 20.6 F Type Flange AT23M-40-30-MH/F20 | KY5088 [10 | AT23M-40-30-MH/F20E | KY7088 [10
D Type Flange /D20 | KY5089 [0 /D20E | KY7089 [10

50 226 F Type Flange B5A AT25M-50-30-MH/F20 | KY5090 [J0 | AT25M-50-30-MH/F20E| KY7090 []0
D Type Flange /D20 | KY5091 (10 /D20E | KY7091 [0

80 F Type Flange AT23M-80-30-MH/F20 | KY5092 []0 | AT23M-80-30-MH/F20E | KY7092 []0
D Type Flange /D20 | KY5093 [0 /D20E | KY7093 [0

120 F Type Flange AT23M-120-30-MH/F20 | KY5094 [10 |AT23M-120-30-MH/F20E| KY7094 [0
20.6 D Type Flange /D20 | KY5095 [0 /D20E | KY7095 [10

150 F Type Flange AT23M-150-30-MH/F20 | KY5096 (10 |AT23M-150-30-MH/F20E | KY7096 [10
D Type Flange /D20 | KY5097 [10 /D20E | KY7097 (10

160 F Type Flange AT23M-160-30-MH/F20 | KY5098 []0 |AT23M-160-30-MH/F20E | KY7098 []0
D Type Flange /D20 | KY5099 [0 /D20E | KY7099 [0

24

Please designate Model Code and Product Code in your order.

*Select K (high pressure gas) or S (in-house inspection) with regard to [ of the Product Code.

Japanese Regulations
Compliant Products

J

B Standard Product: List of Model Codes and Product Codes
AT series Ultra High Flow (UH) Type

@®Rubber Material: Symbol 30 (NBR Standard Nitrile Rubber)

@Applicable Fluid: Common Mineral Hydraulic Oil

Nominal “ﬁgﬁgﬁg FJIS:St ;grrt Sine Without TR CAP With TR CAP
2 MPa | Connecting Model Code Product Code™ Model Code Product Code*
10 AT25M-10-30-UH/D24 | KY5100 [10 | AT25M-10-30-UH/D24E| KY7100 []0O
20 22.6 AT25M-20-30-UH/D24 | KY5101 [JO | AT25M-20-30-UH/D24E| KY7101 [0
30 AT25M-30-30-UH/D24 | KY5102 [10 | AT25M-30-30-UH/D24E| KY7102 []0
40 20.6 AT23M-40-30-UH/D24 | KY5103 [J0 | AT23M-40-30-UH/D24E| KY7103 []0O
50 22.6 |DType Flange| 80A AT25M-50-30-UH/D24 | KY5104 [0 | AT25M-50-30-UH/D24E| KY7104 []0
80 AT23M-80-30-UH/D24 | KY5105 [J0 | AT23M-80-30-UH/D24E| KY7105 []0
120 AT23M-120-30-UH/D24 | KY5106 [10 | AT23M-120-30-UH/D24E| KY7106 []10
150 206 AT23M-150-30-UH/D24 | KY5107 [JO | AT23M-150-30-UH/D24E| KY7107 [JO
160 AT23M-160-30-UH/D24 | KY5108 [10 | AT23M-160-30-UH/D24E| KY7108 [[]10

Please designate Model Code and Product Code in your order.

*Select K (high pressure gas) or S (in-house inspection) with regard to [] of the Product Code.
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26

To place an order from the AT series for overseas:

Ensure to specify the: (1) “Model Code” and (2) “Product Code” when placing an order.

(1) Example “Model Code” Configuration

" Overseas Regulations and
Standards Compliant Products

B Standard Product: List of Model Codes and Product Codes

AT series Standard Flow Rate Models - 10,20 ¢

@®Rubber Material: Symbol 30 (NBR Standard Nitrile Rubber)
@Applicable Fluid: Common Mineral Hydraulic Oil

B R3/4 AT18M-10-30/T06 KY5000 10 AT18M-10-30/TO6E KY7000 [0
snin

L R1 /T08 | KY5001 (10 /TO8E | KY7001 (10
F Type Flange| 20A /F06 KY5002 []0 /FO6E KY7002 []10

=> Maximum Working Pressure: 18 MPa, Volume: 10£, Connection Dimensions: R3/4, Joint for Fluid Port Connecting: Bushing

(2) Example “Product Code” Configuration

KYyOOOO [0

I@The Applicable Regulations and —

Inspections are provided below
@Provides Specific Model Codes
®Bladder Type Accumulator

(Example) KY5000 KO:
®Bladder Type Accumulator @Model: AT18M-10-30/T06 ® CE Mark Compliant

@Select “Applicable Regulations and
Inspections” from the Following:
G :Regulation for Boiler and Pressure Vessel Manufacture Licensing (China)

(*102 and 202 are not applicable.)

U : ASME U-Stamp (American Society of Mechanical Engineers)
E: CE Mark (European Pressure Equipment Directive)

" Overseas Regulations and
Standards Compliant Products

B Standard Product: List of Model Codes and Product Codes

AT series Standard Flow Rate Models: 10,20 ¢

@®Rubber Material: Symbol 30 (NBR Standard Nitrile Rubber)
@Applicable Fluid: Common Mineral Hydraulic Oil

. R3/4 AT18M-10-30/T06 KY5000 []10 AT18M-10-30/TO6E KY7000 10

18 Bushing R1 /T08 | KY5001 (10 /TOBE | KY7001 (10

F Type Flange| 20A /F06 KY5002 []0 /FO6E KY7002 []O

Bushing R3/4 AT25M-10-30/T06 KY5003 [J0 | AT25M-10-30/TO6E | KY7003 []0O

10 25 R1 /T08 KY5004 [0 /TO8E KY7004 [0
F Type Flange| 20A /F06 KY5005 [JO /FOGE KY7005 [JO

Bushing R3/4 AT35M-10-30/T06 KY5006 [J0 | AT35M-10-30/TO6E | KY7006 [0

35 R1 /T08 KY5007 []0O /TO8E KY7007 [JO

H Type Flange| 20A /HO06 KY5008 []O /HOGE KY7008 []JO

Bushing R3/4 AT18M-20-30/T06 KY5009 []0O AT18M-20-30/TO6E KY7009 []O

18 R1 /T08 KY5010 []O TOSE KY7010 [JO

F Type Flange| 20A /F06 KY5011 []0 /FO6E KY7011 []O

Bushing R3/4 AT25M-20-30/T06 KY5012 [0 AT25M-20-30/TO6E KY7012 [0

20 25 R1 /T08 KY5013 []O /TO8E KY7013 [JO
F Type Flange| 20A /F06 KY5014 [JO /FO6E KY7014 10

Bushing R3/4 AT35M-20-30/T06 KY5015 [J0 | AT35M-20-30/TO6E KY7015 [J0O

35 RA1 /T08 KY5016 [J]O /TO8E KY7016 [0

H Type Flange| 20A /H06 KY5017 10 /HO6E KY7017 10

Please designate Model Code and
Product Code in your order.

* Select E(CE Mark) or U(ASME U-Stamp) with regard to [] of the Product Code.
Note: CE Mark models are not available for any models with a TR cap.

" Overseas Regulations and
Standards Compliant Products

B Standard Product: List of Model Codes and Product Codes

AT series Standard Flow Rate Models: 30,40,50,60 ¢

@®Rubber Material: Symbol 30 (NBR Standard Nitrile Rubber)
@Applicable Fluid: Common Mineral Hydraulic Oil

Sl AT18M-30-30/T06 KY5018 []0 AT18M-30-30/TO6E | KY7018 [0
18 R1 /T08 KY5019 []0 /TO8E KY7019 [0
F Type Flange| 20A /F06 KY5020 []0 /FOBE | KY7020 [0

Bushing R3/4 AT23M-30-30/T06 KY5021 [0 AT23M-30-30/TO6E | KY7021 [10

23 R1 /T08 KY5022 []0 /TO8E KY7022 [0

30 F Type Flange| 20A /F06 | KY5023 [10 /FO6E | KY7023 [0
Bushing R3/4 AT25M-30-30/T06 KY5024 [0 AT25M-30-30/TO6E | KY7024 []0

25 R1 /T08 KY5025 []0 /TO8E KY7025 []0

F Type Flange| 20A /F06 KY5026 []0 /FOBE | KY7026 [0

s R3/4 AT35M-30-30/T06 KY5027 [0 AT35M-30-30/TO6E | KY7027 [0

35 R1 /T08 KY5028 []0 /TO8E KY7028 []0

H Type Flange| 20A /HO6 | KY5029 [10 /HOB6E | KY7029 (10

BUShing R3/4 AT23M-40-30/T06 KY5030 []0 AT23M-40-30/TO6E | KY7030 [0

40 23 R1 /T08 KY5031 []0 /TO8E KY7031 []0
F Type Flange| 20A /F06 KY5032 []0 /FOBE | KY7032 [0

Bushing R3/4 AT18M-50-30/T06 KY5033 [0 AT18M-50-30/TO6E | KY7033 [0

18 R1 /T08 KY5034 []0 /TO8E KY7034 [0

F Type Flange| 20A /F06 KY5035 [0 /FO6E KY7035 [0

s R3/4 AT23M-50-30/T06 KY5036 []0 AT23M-50-30/TO6E | KY7036 []0

50 23 R1 /T08 KY5037 []0 /TO8E KY7037 [0
F Type Flange| 20A /F06 KY5038 []0 /FO6E | KY7038 [0

Bushing R3/4 AT25M-50-30/T06 KY5039 [0 AT25M-50-30/TO6E KY7039 [0

25 R1 /T08 KY5040 [10 /TO8E KY7040 [0

F Type Flange | 20A /F06 KY5041 [JO /FO6E | KY7041 [0

Bushing R3/4 AT23M-60-30/T06 KY5042 [0 AT23M-60-30/TO6E | KY7042 []0

60 23 R1 /T08 KY5043 [0 /TO8E KY7043 [0
F Type Flange| 20A /F06 KY5044 [0 /FO6E KY7044 [0

Please designate Model Code and
Product Code in your order.

*Select E (CE Mark), U(ASME U-Stamp) or G (Regulation for Boiler and Pressure Vessel Manufacture Licensing)

with regard to [] of the Product Code.

AT series Standard Flow Rate Models: 80,120,150,160 ¢

Note: CE Mark models are not available for any models with a TR cap.

@®Rubber Material: Symbol 30 (NBR Standard Nitrile Rubber)
@Applicable Fluid: Common Mineral Hydraulic Oil

F Type Flangs 40A AT23M-80-30/F12 KY5045 10 AT23M-80-30/F12E | KY7045 [0
80 23 50A /F16 KY5046 []0 /F16E | KY7046 [0
D Type Flange| 50A /D16 KY5047 []0 /D16E | KY7047 [0
FTypelFlangs 40A AT23M-120-30/F12 KY5048 []0 AT23M-120-30/F12E | KY7048 [10
120 23 50A /F16 KY5049 [0 /F16E | KY7049 [0
D Type Flange| 50A /D16 KY5050 []0 /D16E | KY7050 [0
F Type Flange 40A AT23M-150-30/F12 KY5051 []JO AT23M-150-30/F12E | KY7051 [0
150 23 50A /F16 KY5052 []0 /F16E | KY7052 [0
D Type Flange| 50A /D16 KY5053 [0 /D16E | KY7053 []0
= Thoee e 40A AT23M-160-30/F12 KY5054 []0 AT23M-160-30/F12E | KY7054 []0
160 23 50A /F16 KY5055 [0 /F16E | KY7055 [0
D Type Flange| 50A /D16 KY5056 [10 /D16E | KY7056 [0

Please designate Model Code and
Product Code in your order.

AT series Semi High Flow (SH) Type

10 25 F Type Flange
35 H Type Flange
18

20 25 F Type Flange
35 H Type Flange
18
23 F Type Flange

30 25
35 H Type Flange

40 23 F Type Flange
18

50 23 F Type Flange
25

60 23 F Type Flange

*Select E(CE Mark), U(ASME U-Stamp) or G (Regulation for Boiler and Pressure Vessel Manufacture Licensing)

with regard to [] of the Product Code.

32A

AT18M-10-30-SH/F10

KY5057 [0

AT18M-10-30-SH/F10E

Note: CE Mark models are not available for any models with a TR cap.

@®Rubber Material: Symbol 30 (NBR Standard Nitrile Rubber)
@Applicable Fluid: Common Mineral Hydraulic Oil

KY7057 []0

AT25M-10-30-SH/F10 | KY5058 []10 | AT25M-10-30-SH/F10E | KY7058 []0O
AT35M-10-30-SH/H10 | KY5059 [10 [ AT35M-10-30-SH/H10E | KY7059 [0
AT18M-20-30-SH/F10 | KY5060 []0 | AT18M-20-30-SH/F10E | KY7060 [0
AT25M-20-30-SH/F10 | KY5061 [0 | AT25M-20-30-SH/F10E | KY7061 []O
AT35M-20-30-SH/H10 | KY5062 []0 | AT35M-20-30-SH/H10E | KY7062 []0O
AT18M-30-30-SH/F10 | KY5063 [10 | AT18M-30-30-SH/F10E | KY7063 [0
AT23M-30-30-SH/F10 | KY5064 [10 | AT23M-30-30-SH/F10E | KY7064 [0
AT25M-30-30-SH/F10 | KY5065 [0 | AT25M-30-30-SH/F10E | KY7065 [0
AT35M-30-30-SH/H10 | KY5066 []10 | AT35M-30-30-SH/H10E | KY7066 [10
AT23M-40-30-SH/F10 | KY5067 []0 | AT23M-40-30-SH/F10E | KY7067 []0
AT18M-50-30-SH/F10 | KY5068 []10 | AT18M-50-30-SH/F10E | KY7068 []0
AT23M-50-30-SH/F10 | KY5069 []0 | AT23M-50-30-SH/F10E | KY7069 []0O
AT25M-50-30-SH/F10 | KY5070 [10 | AT25M-50-30-SH/F10E | KY7070 []0
AT23M-60-30-SH/F10 | KY5071 []0 | AT23M-60-30-SH/F10E | KY7071 []0

Please designate Model Code and
Product Code in your order.

*Select E(CE Mark), U(ASME U-Stamp) or G (Regulation for Boiler and Pressure Vessel Manufacture Licensing)
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with regard to [] of the Product Code. Note: CE Mark models are not available for any models with a TR cap. 27



" Overseas Regulations and
Standards Compliant Products

B Standard Product: List of Model Codes and Product Codes

AT series High Flow (HF) Type

@®Rubber Material: Symbol 30 (NBR Standard Nitrile Rubber)
@Applicable Fluid: Common Mineral Hydraulic Oil

10. Transfer Barrier Type

The transfer barrier type is used to pump any
fluids or gases other than hydraulic fluid.

10 F Type Flange AT25M-10-30-HF/F16 | KY5072 [10 | AT25M-10-30-HF/F16E | KY7072 []0
D Type Flange /D16 | KY5073 [0 /D16E | KY7073 [J0
50 25 F Type Flange AT25M-20-30-HF/F16 | KY5074 (10 | AT25M-20-30-HF/F16E | KY7074 [0
D Type Flange /D16 | KY5075 []0 /D16E | KY7075 [10
30 F Type Flange 50A AT25M-30-30-HF/F16 | KY5076 []0 | AT25M-30-30-HF/F16E | KY7076 [10
D Type Flange /D16 | KY5077 [0 /D16E | KY7077 (10
40 23 F Type Flange AT23M-40-30-HF/F16 | KY5078 [10 | AT23M-40-30-HF/F16E | KY7078 [0
D Type Flange /D16 | KY5079 [0 /D16E | KY7079 [0
50 25 F Type Flange AT25M-50-30-HF/F16 | KY5080 []0 | AT25M-50-30-HF/F16E | KY7080 [10
D Type Flange /D16 | KY5081 []0 /D16E | KY7081 [J0

Please designate Model Code and
Product Code in your order.

AT series Middle High Flow (MH) Type

10 F Type Flange
D Type Flange

20 25 F Type Flange
D Type Flange

30 F Type Flange
D Type Flange

40 23 F Type Flange
D Type Flange

50 25 F Type Flange
D Type Flange

80 F Type Flange
D Type Flange

120 F Type Flange
23 D Type Flange

150 F Type Flange
D Type Flange

160 F Type Flange
D Type Flange

*Select E(CE Mark), U(ASME U-Stamp) or G (Regulation for Boiler and Pressure Vessel Manufacture Licensing)

with regard to [J of the Product Code.

65A

Note: CE Mark models are not available for any models with a TR cap.

@®Rubber Material: Symbol 30 (NBR Standard Nitrile Rubber)
@®Applicable Fluid: Common Mineral Hydraulic Oil

B Model Code Configuration

AT

-TB/

18M 10 10
2 2 30
25M| | 160 | | 40
Rubber
Nominal Material
Nominal Volume
Pressure

*The AT series is the standard applicable
accumulator with an upper flange connection.

GF06

None|| TO4
l
W IF12
Upper Flange
Joint for Fluid Port Connecting
Fluid

AT25M-10-30-MH/F20 | KY5082 [ 10 | AT25M-10-30-MH/F20E | KY7082 []0
/D20 | KY5083 [0 /D20E | KY7083 [10
AT25M-20-30-MH/F20 | KY5084 [10 | AT25M-20-30-MH/F20E| KY7084 []0
/D20 | KY5085 [0 /D20E | KY7085 []0O
AT25M-30-30-MH/F20| KY5086 []0 | AT25M-30-30-MH/F20E| KY7086 []0O
/D20 | KY5087 []0 /D20E | KY7087 []0
AT23M-40-30-MH/F20 | KY5088 [10 | AT23M-40-30-MH/F20E| KY7088 [10
/D20 | KY5089 [0 /D20E | KY7089 [10
AT25M-50-30-MH/F20 | KY5090 []0 | AT25M-50-30-MH/F20E| KY7090 [0
/D20 | KY5091 []O /D20E| KY7091 []0
AT23M-80-30-MH/F20 | KY5092 []J0 | AT23M-80-30-MH/F20E| KY7092 []O
/D20 | KY5093 [0 /D20E | KY7093 [0
AT23M-120-30-MH/F20 | KY5094 [10 |AT23M-120-30-MH/F20E| KY7094 [0
/D20 | KY5095 [0 /D20E | KY7095 []0
AT23M-150-30-MH/F20 | KY5096 [10 [AT23M-150-30-MH/F20E| KY7096 [0
/D20 | KY5097 [10 /D20E | KY7097 [10
AT23M-160-30-MH/F20 | KY5098 [0 |AT23M-160-30-MH/F20E | KY7098 [ 10
/D20 | KY5099 [0 /D20E | KY7099 []0O

Please designate Model Code and
Product Code in your order.

AT series Ultra High Flow (UH) Type

10

20

30

40

50

80

120

150

160

D Type Flange

*Select E(CE Mark), U(ASME U-Stamp) or G (Regulation for Boiler and Pressure Vessel Manufacture Licensing)

with regard to [] of the Product Code.

80A

Note: CE Mark models are not available for any models with a TR cap.

@®Rubber Material: Symbol 30 (NBR Standard Nitrile Rubber)
@Applicable Fluid: Common Mineral Hydraulic Qil

AT25M-10-30-UH/D24 | KY5100 [JO | AT25M-10-30-UH/D24E| KY7100 [JO
AT25M-20-30-UH/D24| KY5101 [J0 | AT25M-20-30-UH/D24E| KY7101 [JO
AT25M-30-30-UH/D24| KY5102 (10 | AT25M-30-30-UH/D24E| KY7102 [0
AT23M-40-30-UH/D24 | KY5103 [JO | AT23M-40-30-UH/D24E| KY7103 [0
AT25M-50-30-UH/D24 | KY5104 []0 | AT25M-50-30-UH/D24E| KY7104 []O
AT23M-80-30-UH/D24 | KY5105 [0 | AT23M-80-30-UH/D24E| KY7105 [0
AT23M-120-30-UH/D24 | KY5106 (10 | AT23M-120-30-UH/D24E| KY7106 [0
AT23M-150-30-UH/D24| KY5107 [10 |AT23M-150-30-UH/D24E| KY7107 [0
AT23M-160-30-UH/D24| KY5108 []0 [AT23M-160-30-UH/D24E| KY7108 [0

Please designate Model Code and

28

Product Code in your order.

*Select E(CE Mark), U(ASME U-Stamp) or G (Regulation for Boiler and Pressure Vessel Manufacture Licensing)

with regard to [] of the Product Code.

Note: CE Mark models are not available for any models with a TR cap.

AT series 10~60 ¢

AT series 80~160¢

[J78 3/4B With Counter Flange

2-M16(Eye bolt use)

[178 3/4B With Counter Flange

faal

[ Consult your nearest sales contact to place an order. }
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11. Piston Type Accumulator 12. Expansion Tank

ET ser i es CLOW-PRESSURE ACCUMULATOR FOR WATEFD

Accumulator for Potable Water that is of Excellent Chlorine Resistance

P A series (FORHIGH PRESSURE AND BIG VOLUME, WE CAN DESIGN FREELY )

The Original Seal Makes The Accumulator Have Low Friction And High Sealing Ability.

B Model Code ~— Material of O-rings : M Model Code Configuration
C f ti Symbol Material Fluid Temperature Note .
onriguration NBR o Mineral Fvdraulic Ol —20~100°C | Standard Rubber Material
30 | (standard Nitrle Rubber)| “0MMOn Mineral Hydraulic O Material Symbol Material Fluid Temperature
NBR i
10 | (Nitile Rubber for | Common Mineral Hydraulic Oil | —40~80°C I\ﬂater_i_alnf or 52
Low Temperature Use) ow femp. For Type A
FKM Common Mineral Hydraulic Oil| _ - ~o . (Note) ©051,24) ~ CM Potable Water, | _,,_ gron —
70 | (Fwororubber) | Phosphoric Ester Hydraulic 0il| ~ 10~ 190°C Eg; EL?Q&%’;}Q 50 (Chlorinated Polyethylene) | Industrial Water @
(Note) If the maximum working temperature exceeds - - For Type B(10,20£) =
PA 21 0 100 °C, then ensure to consult your nearest ET For Type C(204) =
- - / sales contact as it will require a special design. 8_
‘ @
‘ Nominal O
. None 8
) \’\;glr:mgl (Note) (Note)In case of ambient Nominal Volume o
Nominal Joint for Fluid | E — Specifications Required tempe&?w’e %'C";V?FSS Pressure )
Pressure Port Connecting by the Gas Side Mol ?g ’sed _ _ a
ap cannot be used. @®Note that Type A (0.5, 1 and 2 £) cannot be refilled with gas. o
Use at 40 °C or less is recommended. 3
Type A Type B Type C Also, the product is delivered filled with nitrogen gas at the factory. o
) v o 1 Please ensure to let us know the desired gas pressure ( MPa at °C) when placing an order. @,
g &m 5 N j Pressure can be specified from 0.04 MPa to 0.5 MPa in 0.01 MPa increments. S
o ‘ o Q’ @®Type B (10 and 20 ¢) and Type C (20 £) can be refilled with gas. @
i
Q
,L, Lo J P 2 Type A Type B Type C
T & —f—c=—==7 0O Il l—=====F 92
n _ e z,_j — == 5 -
I T ~
i <
9D g oD ’ 9D
g F g
5 i (f . f o
: ﬁj—\ ‘¢D
T ! * -
=] | [l — -
T Hex. 36 ﬂ/ o76 \kAcross Flats 65 T,/ $76 "\ Across Flats 65 -
I
[ The following list is of representative sizes. Please consult your nearest sales contact for any other size. J 5D
Maximum ; ; Maximum
Inner|  Standard Product | Working VGl'aS Mass | Dimension MM | r,raq | Stroke |Discharge Product Code ‘ ‘
Type mm Model Pressure | VOlume k T Flow Rate[ ) —
MPa /) g H D mm 2 /min Without TR CAP | With TR CAP j,i
PA210- 1-30/T06(E) 1 13 | 340(357) 128 KW6936 A4 | KW6924 A4 M I
PA210- 2-30/T06(E) 2 16 | 468(485) 256 220 KW6937 A4 | KW6925 A4 R
A (100 20.6 114.3 | Rc 3/4
PA210- 3-30/TO06(E) 3 18 | 595(612) 383 (700) [KW6938 A4 | KW6926 A4
PA210- 4-30/TO06(E) 4 20 | 722(739) 510 KW6939 A4 | KW6927 A4
PA210- 4-30/T08(E) 4 37 | 489(507) 254 KW6940 A4 | KW6928 A4 Maximum Working| ~ Gas Mass | Dimension mm | Threaq |Maximum Discharge
450 Type | Model Code Pressure Volume Flow Rate Product Code
B |140|PA210- 5-30/T08(E)| 20.6 5 40 | 554(572) |165.2| Rc1 319 (1400) KW6941 A4 | KW6929 A4 MPa kg H D T 2 /min
PA210-10-30/TO8(E) 10 55 | 879(897) 644 KW6942 A4 | KW6930 A4 ET4.5-0.5-52 0.45 0.6 0.6 134 112 G1/2 KE7522 J4~KE7523 S4
PA210-10-30/TO8(E) 10 128 | 703(718) 283 KW6943 A4 | KW6931 A4 A ET4.5-1-52 ' 1.0 0.8 201 112 G1/2 30 KE7524 J4~KE7525 S4
PA210-20-30/TO8(E) 20 166 |1032(1047) 612 450 KW6944 A4 | KW6932 A4 ET5-2-52 0.5 2.0 1.4 219 143 G3/4 KE7526 J4~KE7527 S4
C | 200 |PA210-30-30/TO8(E)| 20.6 30 202 [1348(1363)|241.8| Rc1 928 (2800) KW6945 A4 | KW6933 A4 = ET8.5-10-50 0.85 11.5 4.5 375 233 R3/4 90 KE5671 D4
PA210-40-30/TO8(E) 40 238 [1660(1675) 1240 KW6946 A4 | KW6934 A4 ET8.5-20-50 ’ 18.6 6.0 440 273 R3/4 KE5672 E4
PA210-50-30/T08(E) 50 275 |1991(2006) 1571 KW6947 A4 | KW6935 A4 C ET20-20-50 2.0 20 20 472 309 Rc1'/a 90 KE6957 E4

Notes: () with TR Cap
Please designate Model Code and Product Code in your order.
Consult your nearest sales contact to place an order for a fixing band.

Note: Values in the ([ ) represent the maximum

discharge flow obtained by changing the
bore of the joint for fluid port connecting.

Please designate Model Code and Product Code in your order.
Type A has different Product Codes for the differing filled gas pressures. Consult your nearest sales contact for more details.
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13. Joint for Fluid Port Connecting

In order to make the accumulator be easily connected, there has prepared bushing and

flange of various sizes. Please place order with accumulator. ® Flange
Selecting of bushing and flange should be in accord with joint mount thread of accumulator F-Type Flange Set (With Counter Flange, Bolts, O-rings, Backup Ring)
fluid port. Maximum Working Pressure: 21 MPa
Connect-| Counter Aégﬁlrfjllzlt%r Figure Dimension mm Purchase of Flange Set
Flange Symbol| ing Pipe | Flange (Joint Mount (Applied O-ring: For Common
Bore Size|JIS B2291 Thread) Mineral Hydraulic Oils) A | B | C | D | E [[|Model Code |Product Code
FO4 | | og | SSA15 Gs/4 @ 16 | 36 PAL101-056 | EB1715 Z1
AL1,2.4 ¢
gs i 75| 38 M10
(G3/4) :W O T4
Fos | 294 | ssA20 / 20 | 40 PAL101-057 | EB1716 Z1
(3/4B) 4-E Tap
O-ring-JIS B 2401-1 OR NBR-90 P22-N
I B [
Sl Foe | 29 | ssa20 et | 75| 38 | 20 | 40 |M10||PAL101-058 | EB1717 Z1
Joint mount ! - (3/4B) ,:T
thread O-ring Bolt AL4,5¢ (SJl( I
\O-ring ==-1_0-ring (G1'/4) :L O T &
Bushing Flange Ui | H%E Fos | 2" |ssazs 108 | 43 | 25 | 48 |M12||PAL101-059 |EB1718 Z1
L — O-ring ‘ (1B) 4-E Tap
e can =—=-_0O-ring =———-_0-ring 0O-ring: AS568-222 (Former AN6227#27) (JIS NBR-90)
Thread of E_l‘,ounter Al L] l Connecting pipe 20A
connecting tube ange - ™ ~—_(Welding) 79 Z‘% | %Z FOB | 4g) | SSA20 ‘i LD 80 20 | 40 |M10||PAT101-036 |[EB1719 Z1
2 4 G2
Bolt
ﬂ] [~ Manifold of machinery Manifold of machinery FO08 (2158A) SSA25 | AT10~60 ¢ M m 38 | 25 | 48 PAT101-037 | EB1720 Z1
FT d H Type FI D Type Fl D Type FI 32A AT-SH type 3[5 o i A 108 M12
ype an ype Flange ype Flange ype Flange 30 | 56 }
for UH type F10 | ji.g) | SSA32| G2 j PAT101-038 | EB1721 Z1
40A 4-E Tap
F12 | .5, | SSA40 Gering: JIS B 2401-1 OR NBR6O Gss.n | 128 | 40 | 37 | 65 |M16|| PAT101-039 | EB1722 Z1
. . . . 40A B (1D >
(D Bushing (With O-ring and Backup Ring) F12 | 0 ssAd0 G | 128 37.5| 65 PAT101-101 | EB174221| [
Applicabl i 50A ) 36 M16 %
Tread | Applcabe . Dimension mm |~ O1ig _ || Purchase separately F16 | p | SSASO AT-HF MH 138 475| 73 PAT101-102 | EB1743 21| [
SymeollGonnect- (Joint Mount Figure [C?)gmonMineral} Product Cod 65A AT80~160 ¢ S : g.
ing Tube| ~ Thread) A | B C || Hiydraulic Oils || | Model Code |Product Code F20 | o) | SSAG5 | (G3) - @ 178 60 | 92 |M20||PAT101-103 |[EB1744 71| [
TO3 | R3/8 32 | 8 | Rc3/8 PAL101-049 | EB1701 Z1 / . +E Tap 45 g
PA(Type A) JIS B2401-1 F24 f’solg SSA80 g ASSEE 330 Former ANG2274#39) IS NBR-70-11| 198 71 | 103 | M22|| PAT101-104 | EB1745 71| [
B A
TO4 | R1/2 |AL1,24¢ Rc1/2 |ORNBR-90 ||PAL101-050 | EB1702 Z1 T
(G3/4) (GG13 1/;14) c 36 | 30 P22-N When purchasing without accumulator @ Please designate Model Code and Product Code. Material: Steel (Standard Material) &4
TO6 | R3/4 (o m Rc3/4 PAL101-051 | EB1703 Z1 @ Stainless steel is also available. (73
T04 | Ri/2 2 W Re1/2 | \qsegopp || PAL101-052 | EB1704 Z1 [Information] JIS B 2291 Counter Flange Dimension
10
AL4,5¢ ——
TO6 | R34 | (i 7L 50 Rca/4 F/f,[lrgg;7#27 PAL101-053 | EB1705 Z1 Nominal Dimension mm O-ring Applied on “H”
) (JIS NBR-90) Symbol| 5o e Size Figure JIS B2401-1
TO8 | R 28 Rc1 PAL101-054 | EB1706 Z1 A B C D E F G | [common Mineral Hydraulic Oils
[ y ]
TO4 | Ri/2 c B X Rc1/2 PAT101-028 | EB1707 Z1 FO4 | SSA15 54 | 22 |16 | 36| 11 |222| 11 OR NBR-90 G25-N
S
T06 | R3/4 |PA(TypesBC) = / f\\ Re3/4 |JIS B2401-1 || pAT101-029 | EB1708 Z1 F06 | SSA20 58 | 22 |20 | 40| 11 |27.7| 12 OR NBR-90 G30-N
AT10~60 £ —3 x o) 8 | 76 | 13 OR NBR-90 B A
TO8 | R1 | (g2 || \ / Rc1 |G55-N PAT101-030 | EB1709 Z1 FO8 | SSA25 G @) 68| 28 |25 | 48 | 13 | 345 14 OR NBR-90 G35-N
T10 | Ri's jF Section X-0-X’ Rc1s PAT101-031 | EB1710 Z1 F10 | SSA32 || & & 76 | 28 | 315| 56 | 13 |432| 16 OR NBR-90 G40-N
J 1y @)
TOo6 | R3/4 63\ -B Rc3/4 PAT101-032 | EB1711 Z1 F12 | SSA40 ST ® & % 92 | 36 | 375 65| 18 |49.1| 18 OR NBR-90 G50-N
pe o i > o
Tog | R1 |AT-HF,MH - / \ Re1 |AS968-336 || pAT101-033 | EB1712 Z1 F16 | SSA50 4-9E 100 | 36 | 475 73| 18 |611| 20 | ORNBR-90 G60-N
AT80~160 £ gvl—C3—18 | 108 | 40 Former
s Vo) AN6227#39
T10 | R1%s | (Ga) Re1'/s | ()1 NBR-70.1) || PAT101-084 | EB1713 Z1 F20 | SSA65 128 | 45 |60 | 92| 22 |77.1| 22 OR NBR-90 G75-N
I ‘J'_:;\:,—‘ | I
T12 | R1%2 (With Backup Ring T2) Section Y-0-Y' Rci'le PAT101-035 | EB1714 Z1 F24 | SSA80 140 | 45 | 71 | 103 | 24 |90 | 25 | ORNBR-90 G85-N

When purchasing without accumulator @ Please designate Model Code and Product Code. Material: Steel (Standard Material)
@ Stainless steel is also available.
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H-Type Flange Set (With Counter Flange, Bolts, O-rings, Backup Ring) D-Type Flange Set, Manifold Direct Connecting (With Bolts, O-rings, Backup Ring)

Maximum Working Pressure: 35 MPa Maximum Working Pressure: 25 MPa
: ] . . O-rin
Connect- Applicable Figure Dimension mm Purchase of Flange Set Connect- Aﬁgggg&zlt%r Figure Dimension mm Appliecril 29 «a7|| Purchase of Flange Set
Symbol| ing Pipe Accumulator (Applied O-ring: For Common Symbol| ing Pipe (Joint Mount (Applied O-ring: For Common CIIS 52%01'“
Bore Size |(Joint Mount Thread) Mineral Hydraulic Oils) A | B | C | D | E [|ModelCode |ProductCode Bore Size Thread) Mineral Hydraulic Qils) A|B|C | D|E [H%Tﬁ?licl?)eilrg] Model Code |Product Code
Ti b DA
15A G3/4 B b .
HO4 86| 42 | 16 44 | M12|| PAL101-060 | EB1726 Z1 D04 15A ‘ ‘ 16 OR NBR-90 PAL101-112 | EB1746 Z1
(1/2B) G3/4 G25-N
(1/2B) & &
AL1, 2.4 ¢ g] < T 7 ]
(G3/4) = & T @ ALl 240 | o KCBN 68| 25 48| 11
Hoe | 204 / 93| 42 | 20 | 49 | m12||PAL101-061 | EB1727 Z1 G3/4) : %
(3/4B) 4-E Tap 20A NG (D 15 OR NBR-90
O-ring: JIS B 2401-1 OR NBR-90 P22-N D06 20 G30-N PAL101-113 | EB1747 Z1
(3/4B) 4-0E B
FL e O-ring: JIS B 2401-1 OR NB;MJOOSSSLN)
-ring: - - -
Hoe | 20A G/ 4\ 93| 42 | 20 | 49| M12||PAL101-062 | EB1728 Z1
(3/4B) Y oA
AlL4,5¢ o< I B -
1 9]9 pos | 2% | 20 ORNBR-90 || paL101-114 | EB1748 Z1
(G1Ya) :1 O T & (3/4B) G1/a Q} G} G30-N
25A : q
108 | 42 | 25 57 | M16|| PAL101-063 | EB1729 Z1 -
HO8 | p / 4-E Tap AL4,5¢ OI %N 76| 28 56| 13
O-ring: AS568-222 (Former AN6227#27) (JIS NBR-00) (G1'/) Rl &%
NG
Hoe | 20A B Lo 93 | 42 | 20 | 49 | M12||PAT101-043 | EB1730 Z1 25A Ne O OR NBR-90
(3/4B) G2 "— D08 4B) 4-OF 25 G35-N PAL101-115 | EB1749 Z1
1B - -
\ O-ring: AS568-222 (M12x45L)
Hos | 224 AT10~60 2 - 108 | 42 | 25 | 57| M16||PAT101-044 | EB1731 Z1 g IS NER a2
as) AT-SH gs i
H10 | 324 G2) = QT 118 | 42 | 30 | 65| M16||PAT101-045 | EB1732 Z1 A
(1'4B) 32A B o OR NBR-90
40A e 138 | 44 | 37 | 75 |M20||PAT101-046 | EB1733 Z1 D10} 4 G2 32 G40-N PATI01-107 | EB1752 Z1
H12 | .m O-ring: JIS B 2401-1 OR NBR-90 G55-N (1'/4B) ATi060g| 2 & &
50A G3 TL -0 AT-SH type ?‘ %w 100 | 36 73| 18 (':>>
H16 | oo =N 158 | 45 | 47.5| 88 |M20|| PAT101-116 | EB1761 Z1 yp 5| \&i % 3
. ﬁ/:J (G2) g
NG »
oo AT-HF, MH P + p1a | 4* 1 38 OR NBR-90 || pAT101-108 | EB1753 21| [
H20 | ° AT80~160 ¢ S 198 | 55 | 60 | 110 | M24|| PAT101-117 | EB1762 Z1 "B) 4-0E G50-N =
(2'/2B) G3) @ (M16x60L) D
fg\zw 0-ring: JIS B 2401-1 OR NBR-90 G55-N »
80A 4-E Tap Q
H24 O-ring: AS568-336 (Former AN6227439) (JIS NBR-70-1)| 228 | 55 | 71 | 124 |M30(| PAT101-118 | EB1763 Z1 DA 2
@B (With Backup Ring T2) B b o
_ : b1 | 5% @ [ | | 48 OR NBR-90 || paT101-110 | EB1755 21| WY
When purchasing without accumulator @ Please designate Model Code and Product Code. Material: Steel (Standard Material) (2B) LH:‘Ji\ Q} Q} G60-N =
@ Stainless steel is also available. AT-HE. MH %N b7
. i AT80~1602¢ g & j 140 | 45 103 | 24
Counter Flange Dimension wen | @ — e |o &
OR NBR-90
c i Dimension mm O-ring Applied on “H” D20 (9'B) / 4-0E /(M22x80L) 60 G75-N PAT101-111 | EB1756 Z1
Symbol| o, anci: 'Sng e Figure JIS B2401-1 2 O-ring: AS568-336 (Former AN6227#39) (JIS NBR-70-1)
P A B © D E F G | [Common Mineral Hydraulic Oils] (With Backup Ring T2)
DA
HO4 | 15A(1/2B) 74| 25 | 16 | 44 | 14 | 222 10 OR NBR-90 G25-N con B | B D) ‘
] OR NBR-90 01-113 | EB1759 Z1
HO06 | 20A(3/4B) 78 | 25 | 20 | 49 | 14 | 277 | 17 OR NBR-90 G30-N D16 ©B) L {b’ {b’ 140| 45 | 48 | 103 G6O-N PAT1 59
B LA AT-UH T* ﬁ N
HO8 | 25A(1B) el LID 90 | 32 25 57 18 | 34.5| 19 OR NBR-90 G35-N (M105><2 ) 9 Q\ 22
male thread /| M105%2 l )
H10 | 32A(1'/4B) bl @ © 100 | 32 | 30 | 65 | 18 |43.2| 20 OR NBR-90 G40-N 80A b g {%}K
o I Hlu %ﬁ D24 8+ S ‘ 155| 50 | 82 | 112 OR NBR-90 || pAT101-114 | EB1760 Z1
H12 | 40A12B) | ®. | ||| ® & J 118 | 40 | 38 | 75 | 22 | 491 | 23 OR NBR-90 G50-N (3B) A soe/ X G90-N
L4 4-9E & 215] | section x-0-x  (M20%55L)
H16 | 50A(2B) 134 | 45 | 475 | 88 22 | 611 25 OR NBR-90 G60-N
When purchasing without accumulator @ Please designate Model Code and Product Code. Material: Steel (Standard Material)
H20 | 65A(2'/2B) 170 | 55 | 60 | 110 | 26 | 771 | 28 OR NBR-90 G75-N @ Stainless steel is also available.
H24 | 80ABB) 186 | 55 71 124 32 | 90 31 OR NBR-90 G85-N
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14. Accumulator Stop Valve (Maximum Working Pressure: 21MPa)

Accumulator stop valve is the multiple valve which consists of a main valve and a drain valve.

Fluid pressure can be relieved by shutting the main valve and opening the drain valve,
which facilitates the checking of the filled gas pressure and the replacement of the

accumulator and the bladder.

B Model Code Configuration

HF-ACC- x10-

— Accumulator size

Symbol Accumulator Size
20 AlL1,2.4 ¢
32 AL4,5¢
50 AT10, 20, 30, 40, 50, 60 ¢, All SH type
80 AT80,120,150, 160 ¢, HF, MH

T: Drain Piping Size: 3/8 (10A)
P: Main Piping Size

Symbol of Accumulator Stop Valve

T~

/i

MJIS Symbol Mark

Accumulator Stop Valve

\T1 |

L3

By Accumulator Size

Full-open height

approx.H

L1

¢17.8

L2

Full-open height
approx.H1

15. TR Cap (Fusible-plug Safety Valve)

TR Cap is a safety valve, which operates at occasion of unusual high ambient temperature,
such as a fire. NOK recommends applying TR Cap to ensure safety.

Please order with Accumulator.
It can be mounted on an Accumulator in operation without discharging nitrogen gas.

B Model Code Configuration

Please add “E” at the end of Accumulator Model Code, such as below.

E

Series Nominal

Nominal

Pressure Volume

[ Accumulator Basic Model Code |

E

TR Cap
Joint for Fluid Port Connecting

Bladder Rubber Material

M Structure

Gasdischargingvent /T

Hex. Flat W

| Disk spring
TT Piston

i ! i Melting Disk

G (Eutectic Alloy)
- -
_| —Body

I
\
i

To purchase TR Cap separately, please designate
Model Code and Product Code.

Dimension mm
'\éggil 1w - Product Code Note
TR3-150| 30 | 22 |5/8-18UNF | EB 3710 SO Standard

Main | Drain Dimension mm
ModelCode | "diae’ Sme| | | 1o | 1] o] T | 7o |—FengeDimenson [ T T T le;s
P T A| B|C|E|F
HF-ACC-10x10-[1 | 10A(3/8B) 100 | 142 |475| 50 | 21 | 25 | 58 | 40 | 33 9 |17.8| 141 | 96 120 | 80 | 6.0
HF-ACC-20x10-[]|20A(3/4B)| 3/gg | 100 | 142 | 47.5| 50 | 21 | 25 | 58 | 40 | 33 | 12 |27.7 | 141 | 96 | 120 | 80 | 6.2
HF-ACC-32x10-] | 32A(1:B) | (10A) | 110 | 164 |60.5| 60 | 27 | 25 | 76 | 56 | 33 | 16 |43.2| 202 | 109 | 180 | 80 |13.5
HF-ACC-40x10-[1|40A(1'2B) 140 | 210 |69.0| 80 | 35 | 25 | 92 | 65 | 36 | 18 |49.1|209 | 114 | 160 | 80 |22.5

When purchasing without accumulator @ Please designate Accumulator size and main piping size.

@ At occasion of applying other hydraulic fluid than mineral oils, please inform applied fluid.

Consult your nearest sales contact if you need the product whose maximum working pressure is over 21MPa.

M Operating Description

Usual Unusual

Nitrogen gas

Nitrogen gas

Press Valve stem
and seal released

1. External heat of temperature exceeding 150°C
melts Melting Disk. Melting Disk melts due to
heating.

2. Due to melting of Melting Disk, the piston is
pressed by disk springs to move downward.

3. The piston presses the valve stem of the gas
valve and releases the seal.

Thus, nitrogen gas in Accumulator sealed by gas
valve is discharged to atmosphere through gas dis-
charging vent.

In case of ambient temperature always exceeding 80°C, TR Cap cannot be used.

>
o
o
(]
(%2}
(%2}
o
=.
[0
(72}
Q
>3
[oF
ne
QO
=
—
(7))
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16. Gas Control Valve

NOK'’s gas control valve incorporates an independent valve

The gas control valve not only facilitates the filling of the gas and the gas pressure to be checked WJIS Symbol Mark that both protects the pressure gauge and enables any
. . oroseure Spring necessary degassing after measuring the pressure.
but also incorporates a safety valve function. Gauge. (use Metal - Safety o _
. . b A: Stop Valve for supplying/discharging gas (Always Closed)
Two types of safety valve are available: fuse metal or spring type. ﬂjw (Hose connection screw G1/4)

! B: Stop Valve for Pressure Gauge Protection (Always Closed)
Gi/4 A C: Valve for releasing residual pressure of pressure gauge
(Always Closed)
Notes 1: Supports pressure measurements at ambient temperatures
of between -5 and 40 °C.
2: Use of the always open Valve B can lead to degradation of

Either valve can be selected when ordering an accumulator.

B Model Code Configuration

’ Model Code of the Accumulator \ | Model Code of the Gas Control Valve | the accuracy of or damage to the pressure gauge.
Accumulator 3:If the valve A is loosened, the gas in the accumulator will leak.
GCS (GCS ) I When the accumulator is used (other than for maintenance),
= = / = close this supplying/discharging gas valve securely.
35 With Fuse Metal Safety Valve Pressure Gauge
Series Nominal Nominal Joint for Fluid 10 M ‘
Pressure Volume Port Connecting l ! Fuse Metal
| Basic Model of the Accumulatorl . 500 350 None
Rubber Material

Gas Control Valve Symbol of =N

Pressure Gauge Variation ;Eii
Safety Valve Specifications Symbol of Safety Valve
M: Fuse Metal Safety Valve
(Me_lting Temperature: 176 °C) Safety Valve Specifications :?;nl}sq(ﬂiir%p(;lfe,nut, etc)
None:Spring Safety Valve M: Fuse Metal Safety Valve
(Melting Temperature: 176 °C)
None:Spring Safety Valve
<
5
Ensure the “Maximum working pressure of the accumulator = Maximum working pressure of the safety valve” . . P
when selecting a safety valve. With Spring Safety Valve &
o
Model Code Pressure Gauge Fuse Metal Safety Valve Spring Safety Valve c_T;'
Safety Valve Specifications Symbol of | Scale range | Outside |[Symboloff Maximum Maximum |Symbolof Maximum | Set Safety @
: Pressure | of Pressure |Diameter| Safety |Working Pressure|Pressure of Seal| Safety |Working Pressure|Valve Pressure g
Fuse Metal Safety Valve| Spring Safety Valve| Gauge Gauge | ¢ mm | Valve MPa MPa Valve MPa MPa 2
GCS 10- 35M | GCS 10- 35 10 0~1.0 70 . S'DU
GCS 35- 35M | GCS 35- 35 35 0~3.5 70 35 3.43 515 35 3.43 3.78 \ P
GCS 70- 35M | GCS 70- 35
70 0~7.0 70
GCS 70- 70M | GCS 70- 70
GCS160- 70M | GCS160- 70 70 6.86 10.3 70 6.86 7.55
160 0~16 70 Joints (n_ipple, nut, etc.)
GCS160-150M | GCS160-150 arerequired. |
150 14.7 221 150 14.7 16.2
GCS250-150M | GCS250-150
GCS250-175M | GCS250-175 250 025 20 175 17.2 257 175 17.2 18.9
GCS250-210M | GCS250-210 210 20.6 30.9 210 20.6 227 A
GCS250-250M | GCS250-250 MAX.112
250 24.5 36.8 250 24.5 27.0
GCS350-250M | GCS350-250
GCS350-300M — 350 | 08 70
300 29.4 441 _ _ _ Structure of Fuse Metal Safety Valve
GCS500-300M —
500 0~50 70 Safety Valve Nut .
GCS500-350M — 350 34.3 51.5 — — — Process Explanation

@Connector joints are required to attach a valve to an existing accumulator. Consult us and ensure to provide the Model Code of the Fuse Metal
accumulator concerned.

@Consult us if you need the pressure gauge in any other unit than MPa.

®Please designate Model Code in your order.

(D External heat of temperature exceeding 176 °C melts
Fuse Metal.

® Once the pressure of the gas increases to the seal burst
pressure, the pressure of the seal will burst open and
release the air.

Seal
Packing
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17. Gas-filling Tool (Charging Assembly)

NOK Charging Assembly is applied to fill nitrogen gas into Accumulator and check gas pressure. B Charging Valve
Please purchase Charging Assembly, which is a combination of a Charging Valve and a Hose.

B Model Code Configuration Charging Assembly

10
1
350

VGS[J-TSS[1- o 2T
| & ! i @é ‘ M/

Charging Valve
1

Symbol of Pressure Gauge Variation \M
l i -
350 250 A A charging valve can be connected to any series For Thread size 5/8-18UNF
. accumulator after changing the connection joint.
‘ N ’ . . ging - J Gasket A(Black) (\/ﬁ Seal washer
Symbol of pr— The valve is delivered as shown in Fig. 2. | ! |
Hose Length N N
Symbol of . : Acﬁggliﬁgtor quphnrg(;téng Connecting Joint . ‘ R vk ‘
Hose Variation Accumulator Nitrogen Gas Cylinder ] (Fig.1) | |
AL Series 1~5¢ L ! )
Symbol of Hose . — _ AT Series Remove Joint B and : N -
Symbol of Pressure Gauge Variation At occasion to fill nitrogen gas into accumulator, Minilat 5/8-18UNF | Gasket B, Use Joint A N\ :
] please apply a pressure reducing valve between Inifators and Gasket A Only (Fig.1) Thread size 5/8-18UNF
Symbol of Charging Valve nitrogen gas cylinder and hose, so that the filling PA Series _ Joint A (For Thread size 5/8-18UNF)
operation is engaged safely and easily. ET Series av1 Combine Joint A and For Thread size 8V1
- (Excluding Type A) Joint B (Fig. 2) Gasket B (Red-brown) r\/ﬁ
Ensure to RSOS the phargmg assembly after @®No charging valve is required if a gas control valve is already attached. Gasket A (Black) w i Seal washer
filling the equipment with nitrogen gas and ‘ ! |
having carefully inspected it. (NN VAN
‘ " 17. 2. V77877 /1‘7 ‘
(Fig.2) ‘ ‘
VGS (Charging Valve) TSS (Hose) - ) =
Symbol of Scale Range of Maximum Workin Hose Q
Model Code Pyressure selb G%uge Symbol of murn iorking Length Product Code E\\ &\ = @
Gauge MPa Hose MPa m Joint A @
VGS 10-TSS150-2 o 0-10 2 EB9017 RO Joint B (For Thread size 8V1) Thread size 8V1 C__I;
VGS 10-TSS150-4 ' 4 EB9018 RO o
_ - >
VGS 35-TSS150-2 35 0-35 2 EB9033 RO B Hose a
VGS 35-TSS150-4 4 EB9034 RO ;;U
VGS 70-TSS150-2 2 EB9093 RO =
70 0~7.0 150 14.7 - @
VGS 70-TSS150-4 4 EB9094 RO TSS / Z
VGS160-TSS150-2 160 016 2 EB9045 RO
VGS160-TSS150-4 4 EB9046 RO 150 2
VGS250-TSS150-2 2 EB9049 RO 250! | 4 w
VGS250-TSS150-4 250 05 4 EB9050 RO Connect to cylinder
VGS250-TSS250-2 2 EB9053 RO | Adaptor (W22 Female thread)
VGS250-TSS250-4 sso o 4 EB9054 RO Symbol of Hose Length w”
VGS350-TSS250-2 5 5 5 EB9061 RO Symbol of Hose Variation Connect to charging valve or
350 0~35 gas control valve
VGS350-TSS250-4 4 EB9062 RO (G1/4(PF1/4))

The connection thread for the nitrogen gas cylinder

@Consult us if you need the pressure gauge in any other unit than MPa. follows JIS specifications

@®Please designate Model Code and Product Code in your order.

—— Auxiliary
Joint Size of : :

Nitrogen Gas Cylinder Connection of Hose and Cylinder Wos14 W24

W22 Male thread Hose can be connected directly / Gasket
W23 Female thread | Apply adaptor (auxiliary) Adaptor (White nylon)

@ Specify the Model Code when purchasing individual VGS and —
TSS units. . . .
Gas cylinder side Hose side

@Consult us if the length of TSS(Hose) exceeds 4 m.
@Reduction valves are available.
@Gaskets, joints, and other parts are also available.
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B Reduction Valve

PAT101-063

18. Fixing Band

Fixing bands for accumulators are available separately.
Ensure to specify the Model Code and Product Code when purchasing.

o Fixing bands for accumulator
A

C Plain Washers
21 Hexagonal Nuts

Adjustable Primary Secondary
Smggg[d Pressure Range | Pressure Scale| Pressure Scale Pé%%l;ct
MPa MPa MPa
PAT101-063 0~1.6 0~25 0~2.5 EB5490 74
PAT101-064 0~11 0~25 0~20 EB5491 Z4

@®Please designate Model Code and Product Code in your order.

M Gas-Filling Tool Parts (Charging Assembly)

Name Model Code Product Code Details Figure
Joint A
Joint B
Joint Set PAL101-043 EB4607 Z4 Gasket A o ( :
asket B (Red-brown
Gasket B
Gasket A(Black) /ﬁ Seal washer
Seal Washers ! \
- VAR
! {y 7.0 V228, J !
L] .
AR
Gasket A Joint A —L
Joint Gasket PAL101-069 | EB4608 Z4 | GasketB Joint B Thread size 8V1
(For Thread size 8V1)
Seal Washers
Hose Cylinder
Hose Gasket PAL101-045 EB4609 z4 Connection Side 1 =
Gasket
Gasket
W23-14 W22-14
Hose Adapter PAL101-046 EB4610 Z4 Adaptor

Gas cylinder side

Hose side

®Please designate Model Code and Product Code in your order.

Hexagonal Nuts and Plain Washers included

. Dimension mm Mass
Model Code Applicable Accumulators Product Code
A B C | 21| £2 | ¢3 | d R t kg
PAL101-101 | MC70-210-1000, -2000, -3000 | 135 | 22 85 60 35 27 |M10| 58 | 45 | 0.3 | EB6611 Z4
PAL101-102 | AL-1, 2.4 141 22 88 60 35 27 | M10 | 61 45 | 0.4 | EB6612 Z4
PAL101-103 | AL150-4, 5, MC70-210-5000 | 187 | 22 | 115 | 80 40 31 |M10| 84 | 45 | 0.4 | EB6613 Z4
PAL101-104 | AL300-4, 5 199 | 22 | 120 | 80 40 31 | M10 | 90 | 4.5 | 0.45| EB6614 Z4
AT18M-10, 20, 30, 50
PAL101-105 | *AT150-10, 20, 30, 50 249 | 38 | 150 | 100 | 64 36 | M12 | 114 | 45 | 0.9 | EB6615 Z4

*AT175-10, 20, 30, 50
AT25M-10, 20, 30, 50
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PAL101-106 *AT250-10, 20, 30, 50 255 | 38 | 152 | 110 | 60 36 | M12 | 117 | 45 | 0.95 | EB6616 Z4
AT35M-10, 20, 30

PAL101-107 *AT350-10, 20, 30, 50 271 38 | 161 | 115 | 76 36 | M12 | 125 | 45 | 1.0 | EB6617 Z4
AT23M-30, 40, 50, 60

PAL101-108 *AT210-30, 40, 50, 60 297 | 38 | 175 | 125 | 75 40 | M12 | 138 | 45 | 1.3 | EB6618 Z4
AT23M-80, 120, 150, 160

PAL101-110 | *AT210-80, 160 390 | 60 | 225 | 160 | 100 | 45 | M20 | 179 | 6.0 | 3.2 | EB6620 Z4

“AT230-120, 150

@®Ensure to fix any accumulator 30 ¢ or more in place using two bands.
@®Please designate Model Code and Product Code in your order.
@The products with an asterisk (*) are listed in the previous catalog.

[ Consult us for any accumulator stand design and manufacture requirements. }
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19. Assembly and Disassembly Tool 20. Bladder Type Accumulator Replacement Kit

Ensure to use the specialized tools when repairing a bladder type accumulator. Bladder replacement kits (with sealing materials) for use in repairing bladder type accumulators
are available.

Core Tool Pull Wire Pull Rod Hook Spanner The bladder is an important part of a bladder type accumulator but will eventually need to be replaced.
Ensure to replace the bladder as early as possible in thereby preventing any unexpected failures.
_ n 1-\.
(1™ '-._i
Page
=
m AL SErIES TOr 1~5 0 cceeveeemmiiiiiiiiciic e 46
Hanging Hook (2] AT series for 10~60 ¢ and Standard and SH Series «-----seeseeeee: 48
(3] AT series for 10~50 ¢ and HF, MH and UH series - weweeuseene: 50
A
v 4] AT series for 80~160 ¢ and Standard, MH and UH series - 52
for AT10~60 ¢ for AT80~160 ¢
(Two hooks are required per accumulator)
Please consult us separately for the products with the CE Marking as
they are different in shape.
N
Sets of specialized tools are available for assembling and disassembling the AL and AT series. To place an order:
Please designate Model Code and Product Code in your order. (Tools with O are available in sets.) Specify the Model Code and Product Code of the required bladder replacement kit (includes sealing materials)
Model Code Product Code Applicable Accumulators Core Tool | Pull Wire | Pull Rod |Hook Spanner| Hanging Hook If you are unsure exactly which replacement kit to select
TAL150-1 EB1930 T1 . 1,240 O O — O — ensure to first identify the Model Code and Shell No. of the
TAL150-4 EB1931 T1 AL series 452 o O _ O _ accumulator to be repaired, then consult your nearest sales
contact. We can help select the appropriate one.
TAT150-10 EB1937 T1 AT . 10, 20, 30, 40, 50, 60 £ —_ —_ O O O
series The |V|Od6| COde and She” NO can be found See the namep|ate (be|ow) for products
TAT230-120 | EB1938TH 80, 120, 150, 160 £ — — O — O stamped on the shell shoulder on the gas side. with a specified Product Code.
The basic model code is included in the Model Code.
Available separately. (The Model Code for high flow, middle-high row,) -
and ultrahigh flow models is followed by HF. wdREL &
Tool Name Model Code Product Code Applicable Accumulators Purpose ERicF
All AL series & vk
Core Tool TAL150-1/A EB1915 T1 Mounting and removing cores T [XN
All Minilaor series ! :'Ii;:";‘f'l“ "
. . i FLr T
Pull Wire | TAL150-1/B EB1933T1 | All AL series Assembling and removing Model Code (ATOOM-OO) b Bt
Pull Rod TAT150-10/B | EB1935T1 | All AT series bladders L
5 LR N R TR
TAL150-1/C EB1917 T1 AL series 1,2.4¢ "L-’
Hook ) Fastening and loosening lock Shell No. (©O00) e
Spanner TAL150-4/C EB1918 T1 AL series 4,5¢ rings KLENa
TAT150-10/C | EB1919 T1 AT series 10, 20, 30, 40, 50, 60 ¢ is
Hanain TAT150-10/D EB1920 T1 AT series 10, 20, 30, 40, 50, 60 ¢ Hanging an accumulator |
HOOE 9 - (Ensure to use two hooks with AT
TAT230-120/Z| EB1928 T1 AT series 80, 120, 150, 160 ¢ 80, 120, 150 and 160 accumulators)
@®Please designate Model Code and Product Code in your order.
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[1] AL series Bladder Replacement Kit (Includes Sealing Materials)

BFor Gas Valve Types (Standard Type
Ensure to specify the Model Code and Product Code of the kit when purchasing. ypes ( ype)

46

Volume Al A -, Bladder Replacement Kit (Includes Sealing Materials)
icable Accumulators
Category A Model Code Product Code
AL150-1-30
@Valve Guard @ AL150-1-30/E
14 PAL150-1-30 EB1301 B8
7 AL300-1-30
®Core —— AL300-1-30/E
,/ AL150-2.4-30
©Nut S AL150-2.4-30/E
2.48 PAL150-2.4-30 EB1304 B8
S AL300-2.4-30
@Shell AL300-2.4-30/E
@Nameplate AL150-4-30
T AL150-4-30/E
; 40 PAL150-4-30 EB1307 B8
# @BIa\dderAssemny% AL300-4-30
)0 AL300-4-30/E
AL150-5-30
AL150-5-30/E
52 PAL150-5-30 EB1511 B8
AL300-5-30
AL300-5-30/E
BFor Gas Control Valve Types >
@Bladder (Include O-rings for the gas control valve connection joints and washers for the locking screw) )
(0]
Bladder Replacement Kit (Includes Sealing Materials) | ¥
Volume ; »
Applicable Accumulators
Category A2 Model Code Product Code %-
w
Bladder Replacement Kit
AL150-1GC-30 AL150-1GCS-30 2
Y PAL150-1 - EB1595 B1 =
(®,0,0,@) ! AL300-1GC-30  AL300-1GCS-30 50-1GC-30 =
™ 2
S AL150-2.4GC-30  AL150-2.4GCS-30 @
N 42 PAL150-2.4GC-30 EB1598 B1
J 2.4 AL300-2.4GC-30 AL300-2.4GCS-30
01 Port Body Assembly AL150-4GC-30  AL150-4GCS-30
) Bl ! ! PAL150-4GC-30 EB1601 B1
4 AL300-4GC-30 AL300-4GCS-30
/ ®Anti-Extrusion Ring (AER) ) ) ) )
<® ) 5 AL150-5GC-30  AL150-5GCS-30 PAL150-5GC-30 EB1604 B1
AL300-5GC-30 AL300-5GCS-30
/ @ O-ring ] )
) Please designate Model Code and Product Code in your order.
(g 5 @Backup Ring
Rubber material replacement kit for the standard nitrile rubber (material mark: -30).
%/% @ Lock Ring Consult your nearest sales contact if you require any other rubber materials than standard.
@ @ 0-ring
/
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2] AT series Bladder Replacement Kit (Includes Sealing Materials)
102~602£ (for Standard and SH series) HFor Gas Valve Types (Standard Type)

Volume ]
Ensure to specify the Model Code and Product Code of the kit when purchasing. Category Applicable Accumulators

Bladder Replacement Kit (Includes Sealing Materials)
Model Code Product Code

AT18M-10-30, -SH, /E

@Valve Guard AT25M-10-30, -SH, /E
@Cap AT35M-10-30, -SH, /E
@ Assembly

102 *AT150-10-30, -SH, /E PAT150-10-30 EB1313 B1
Assembly *AT175-10-30, -SH, /E
*AT250-10-30, -SH, /E

r'/ }

®O0-ring D gggyvﬁlsvsi mbly *AT350-10-30, -SH, /E

@@®Gas End /

Lock Ring AT18M-20-30, -SH, /E
@ AT25M-20-30, -SH, /E

@5 @Backup Ring AT35M-20-30, -SH, /E
@ @®O0-ring 204 *AT150-20-30, -SH, /E PAT150-20-30 EB1319 B1
*AT175-20-30, -SH, /E
/ *AT250-20-30, -SH, /E
@ (Anti-Extrusion Ring (AER) “AT350-20-30, -SH, /E
D Gas Plug AT18M-30-30, -SH, /E
©0-ing AT25M-30-30, -SH, /E
@Bladder AT35M-30-30, -SH, /E
Assembly *AT150-30-30, -SH, /E PAT150-30-30 EB1325 B1

(@,0,0) 302 *AT175-30-30, -SH, /E

“AT250-30-30, -SH, /E
"AT350-30-30, -SH, /E

AT23M-30-30, -SH, /E
*AT210-30-30, -SH, /E

AT23M-40-30, -SH, /E
*AT210-40-30, -SH, /E

AT18M-50-30, -SH, /E
|Gas Control Valve Bladder| AT25M-50-30, -SH, /E
/ _ /AT150-50-30, -SH, /E PAT150-50-30 EB1331 B1
! Bladder Replacement Kit "AT175-50-30, -SH, /E

(®,®x2,0x2,®) 502 *AT250-50-30, -SH, /E

7 *AT350-50-30, -SH, /E
AT23M-50-30, -SH, /E
@ @Oil Port Body Assembly “AT210-50-30, -SH, /E PAT210-50-30 EB1517 B1

602 AT23M-60-30, -SH, /E

*AT210-60-30, -SH, /E
@ ®Anti-Extrusion Ring (AER)
The products with an asterisk (*) are listed in the previous catalog. Please designate Model Code and Product Code in your order.

/ @ O-ring
@ @Backup Ring Rubber material replacement kit for the standard nitrile rubber (material mark: -30).

Consult your nearest sales contact if you require any other rubber materials than standard.
% @ Lock Ring

@ @ 0-ring

/

®Gas Valve

e/

@Bladder

@Shell

@Nameplate i PAT210-30-30 EB1513 B1

40¢ PAT210-40-30 EB1515 B1
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PAT210-60-30 EB1337 B1

[ If the bladder replacement kit for gas control valve specification is required, consult your nearest sales contact.
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3] AT series Bladder Replacement Kit (Includes Sealing Materials)

10£4~50¢ (for HF, MH and UH series)

Ensure to specify the Model Code and Product Code of the kit when purchasing.

@Shell

@Nameplate

(9Valve Guard

@ @Cap

@ Assembly
®O0-rin @Gas Valve
. C/.)} Body Assembly
@8Gas End
_LockRing

@0Qil Port Body Assembly

(Backup Ring

®Gas Valve

Assembly

@ 0-ring

®Anti-Extrusion Ring (AER)

C/D Gas Plug
®0-ring

(®Bladder

®Bladder

]Gas Control Valve BIadder\

@ Anti-Extrusion Ring (AER)

@ Washer

@ O-ring

@ Backup Ring —————

@ Spacer

@ Lock Nut

@ O-ring

Assembly
(®,6,®)

Bladder Replacement Kit
(3®,1,12,,2,@,9)

@Backup Ring ———

B For Gas Valve Types (Standard Type)

Volume
Category

Applicable Accumulators

Bladder Replacement Kit (Includes Sealing Materials)

Model Code

Product Code

10¢

AT25M-10-30-HF, -MH, -UH, /E
*AT250-10-30-HF, -MH, -UH, /E

PAT250-10-30-HF

EB1351 B1

20¢

AT25M-20-30-HF, -MH, -UH, /E
*AT250-20-30-HF, -MH, -UH, /E

PAT250-20-30-HF

EB1354 B1

30¢

AT25M-30-30-HF, -MH, -UH, /E
*AT250-30-30-HF, -MH, -UH, /E

PAT250-30-30-HF

EB1357 B1

404

AT23M-40-30-HF, -MH, -UH, /E
*AT210-40-30-HF, -MH, -UH, /E

PAT210-40-30-HF

EB1541 B1

50¢

AT25M-50-30-HF, -MH, -UH, /E
*AT250-50-30-HF, -MH, -UH, /E

PAT250-50-30-HF

EB1360 B1

The products with an asterisk (*) are listed in the previous catalog.

Rubber material replacement kit for the standard nitrile rubber (material mark: -30).
Consult your nearest sales contact if you require any other rubber materials than standard.

Please designate Model Code and Product Code in your order.

{ If the bladder replacement kit for gas control valve specification is required, consult your nearest sales contact.
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4] AT series Bladder Replacement Kit (Includes Sealing Materials)

80£~160 ¢ (for Standard, MH and UH series)

Ensure to specify the Model Code and Product Code of the kit when purchasing.

@Valve Guard i
@Cap

@ Assembly '
®Gas Valve
% Assembly
®0-ring ; »»\7 Gas Valve
D Body Assembly
S

o @ Gas End Lock Nut

@9 Spacer

~ @®Backup Ring
' @ O-ring

@®Washer

@ @®Anti-Extrusion Ring (AER)
C/D @ Gas Plug
® 0-ring

@Bladder

(®Bladder

Assembly
(®,6,®)

@Shell

@Nameplate /

|Gas Control Valve Bladder|

\/
Bladder Replacement Kit

F (®,»x2,3x2,),)
@ @0Qil Port Body Assembly

< @ > @Anti-Extrusion Ring (AER)

@® Washer
@ O-ring
@®Backup Ring ———
(9Spacer

@ Lock Nut

)
p
@

O-ring
Backup Ring ———

52

BFor Gas Valve Types (Standard Type)

Volume Al A . Bladder Replacement Kit (Includes Sealing Materials)
icable Accumulators
Category PP Model Code Product Code
AT23M-80-30, -MH, -UH, /E
802 PAT210-80-30 EB1526 B1
*AT210-80-30, -MH, -UH, /E
1202 fT23M'120'30’ "MH, -UH, /E PAT230-120-30 EB1519 B1
*AT230-120-30, -MH, -UH, /E
AT23M-150-30, -MH, -UH, /E
1502 - - - -
§T23M 160-30, -MH, -UH, /E PAT230-150-30 EB1347 B1
1604 *AT230-150-30, -MH, -UH, /E
*AT210-160-30, -MH, -UH, /E

The products with an asterisk (*) are listed in the previous catalog.

Please designate Model Code and Product Code in your order.

Rubber material replacement kit for the standard nitrile rubber (material mark: -30).
Consult your nearest sales contact if you require any other rubber materials than standard.

{ If the bladder replacement kit for gas control valve specification is required, consult your nearest sales contact.
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21. Accumulator Handling Precautions

. Verify using the nameplate of the accumulator that it is in fact the product you ordered.
. Never use an accumulator at a pressure exceeding its maximum working pressure.

. Install the accumulator firmly by the fixing band or other means.

A WO N =

. Typically the equipment will not have been filled with nitrogen gas when shipped from the
factory. Ensure to fill with gas prior to use.

Ensure not to use an accumulator before being filled with gas or the bladder could be damaged.
(The MU, MUV and ET series are delivered with nitrogen gas filled at a factory.)

5. Ensure to fill the accumulator with nitrogen gas.

® Never use oxygen or any inflammable gas.
® Ensure not to use air as it could also shorten the life of the bladder.

6. Ensure to attach a reduction valve to the nitrogen cylinder so that the gas can be filled in a safe
and easy manner.

7. Ensure to release the fluid pressure before filling with gas or checking the gas pressure.

Before releasing the fluid pressure ensure to utilize a bypass pipe (depressurizing pipe) or drain
positioned between the main pipe and the accumulator.

8. Carry out the periodic maintenance and inspections of the accumulator (approximately twice a year).

@ Filled Gas Pressure: Add more gas if insufficient.

*Nitrogen gas will typically permeate from the bladder causing the gas pressure to drop.
(See the next page for gas permeation and usage precautions.)

@ Check for any external nitrogen gas or fluid leaks.
® Check for any damage to the accumulator, loosened screws or other abnormalities.

9. Ensure not to use any other fluid than the factory recommendation or it could result in the
bladder being swollen or the lifespan being drastically reduced.

10. Ensure the fluid and gas pressures are at atmospheric pressure before any part disassembly
or removal work.

11. Ensure all the nitrogen gas has been removed from the accumulator prior to storage.

12. Before disposing of the accumulator ensure to completely remove any nitrogen gas, and then
remove the core, gas valve or gas control valve in thereby ensuring it cannot be reused.

® Ensure adequate ventilation of the room when removing any gas from the accumulator.
(The room could become saturated with nitrogen gas and result in an oxygen deficiency.)

® Welding or other processing of accumulators is strictly prohibited.

Contact your nearest sales contact regarding any necessary
on-site gas filling or part replacement services.
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Gas Permeation and Usage Precautions

Gases can permeate through rubber and other
polymeric membranes. This phenomenon involves Gas Molecules q
the gas dissolving through from either side of the
rubber membrane, spreading into the membrane
due to the differing concentrations of dissolved gas,
and then passing through to the other side of the
membrane. Rubber balloons becoming deflated or
the drop in air pressure of tires over time are both
examples of gas permeation having occurred.

Gas Side

Rubber Membrane

= Fluid Side

Nitrogen gas in an accumulator will also permeate
through the rubber membrane of a diaphragm into

the operating oil (fluid).
P g oil( ) Polymeric Membrane Gas Permeation Model

M Relationship between Temperature of Accumulator and Decrease in Gas Pressure

Time —
30C
o -
2 50C
o
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4]
o
©
2
=
\.80C

Any increase in temperature can accelerate the gas permeation process.
Constant use of an accumulator in a high temperature region, therefore,

will require more frequent than usual gas pressure inspections and refills.

If Type A (0.5, 1 or 2 2) of the MU or ET series, which is rather small in volume
and incapable of being refilled with gas, is always used in a high temperature
region then the useful lifespan will be less than usual.

If an accumulator is left filled with gas or the operating
pressure has been retained at the filled gas pressure or
less, then little gas will penetrate through as the bladder

will be tightly adhered to the shell. Bladder Tightly

Adheres to Shell

Please consult your sales contact if you have any
inquiries regarding the gas permeation process and
inspection frequency.
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22. High Pressure Gas Safety Law and Procedure

The use of accumulators in Japan is subject to the “High Pressure Gas Safety Law” and “Industrial
Safety and Health Law”.

The High Pressure Gas Safety Law has precedence over any others with use of accumulators of any
volume used at a pressure of 1 MPa or more.

Customers using any accumulator subject to the “High Pressure Gas Safety Law” may be required to
apply for permission or submit a notification regarding their use to the prefectural governor. Whether
or not an application is required can be determined using the below flowchart, and ensure to contact
your nearest sales contact if you do as they can provide you with the necessary documents.

M Flowchart of Legal Classification and Necessity for Permission or

Notifications regarding Use »

No | Accumulator, Gas Pressure | yeg

(Gauge Pressure / Normal Temperature)
1MPa or more 1 *0

High pressure gas
production equipment
(High Pressure Gas Safety Law)

0.2 MPa or more,
internal volume of 404 )
or more, inside body 3
diameter of 200 mm or No | Installation location
more, and body length is a specified

of 1000 mm or more manufacturing plant

1Yes *4 Yes
No

Satisfies the
Class 2 following conditions
Pressure Vessel

(Industrial Safety .
and Health Law) >

l No 6 Throughput
300 m®/day or more
Testing required

(tested by EKK) 1Yes 6 .

Class 2 Class 1 | Other

producer producer |_production |
Submission of Application for Permission or Application for

notification regarding | | permission regarding | | notification | |Permission regarding

use to prefectural | |use from prefectural| | ot required | |use from prefectural
governor required | | governor required governor required

No

Yes

No applicable | |No notification
law required

[Conditional (No permission or natification is required)}

Example Accumulator that does not require
As per Article 13 of the General Rule Permission or Notifications
Any accumulator that satisfies all the following conditions
falls under “Other Production” and therefore does not
require any special permission or notifications:
(1) Filled with inert gas or air;
(2) Not connected to any external gas source via pipes; and
(3) Structurally limited pressure is below the design pressure
(The following a or b must be satisfied: )
a. The accumulator is equipped with a spring safety
valve, fusible plug, pressure release plate, etc.
b. The pipe connected to the liquid phase of the
accumulator is equipped with a relief valve or
automatic pressure controller.

From a safety perspective a spring safety
valve or fusible plug, etc. is desirable.

|At least one must be observed

Must include a relief
valve or regulator.

Liquid Phase

(e.g. Oil Used) g

[ Follow the latest regulations as they are constantly updated. J

Accumulator

Notes (Information with regard to the asterisks)

*q

*2.

*3.

*4,

*5.

*6.
*7.

. As per Article 2, Paragraph 1 of the Law.

The “High Pressure Gas Safety Law” deems accumulators, unlike other regular cylinders, to be “high-
pressure gas production equipment” that produces highly pressurized gas.

Those customers using the equipment or machine equipped with the accumulator are deemed to be the
producers of high-pressure gas.

Specified manufacturing plant

A specifiied manufacturing plant is a manufacturing plant etc. that produces high-pressure gas by using
manufacturing equipment whose processing capability in the industrial complex area is 100m3/day (300m?/
day in case of inactive gas) or more.

Any accumulator not satisfying those conditions requires the permission of or notifications regarding use to
the prefectural governor.

Permission or notification applications require documents concerning the accumulator. Please ensure to
request any such documents when purchasing an accumulator.

Documents prepared by us: “Tested by a Qualified Tester, etc. Certification”, or “Strength Calculation
Document”, “Material Certificate”, “Structural Drawings”, etc.

Article 2, Paragraph 18 of General Rule: Throughput
Throughput Q9 =V9 X 10 P9

Q9: Throughput of Accumulator (m3/day: Converted to at 0 °C and 0 Pascal)
V9: Internal Volume of Accumulator (m?3)
P9: Maximum Compression Pressure of Accumulator (MPa)

Example Calculation: When an accumulator with a gas volume of 150 £ is used at the normal
temperature of 50 °C and a maximum working pressure of 21 MPa:

_ 273

= ( 1073 21x1
Throughput = (150x107%) x (21x10) % (273+50)

= 26.6 (m3/day)

“Nitrogen” according to Article 5, Paragraph 1, of the Law and Article 3, Paragraph 1, of the Cabinet Order.

Other Production

Accumulators that do not fall under being concerned with a Class 1 Producer or Class 2 Producer do not
require permission from or notifications regarding use to the prefectural governor.

(They fall under being part of “Other Production” if they satisfy all the conditions.)
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Personnel filling an accumulator with gas do not require any particular qualifications unless
the accumulator is intended to be part of the sales of gas.
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23. Accumulator Volume Calculation

Terms Related to Accumulator Pressure

The accumulator volume is basically calculated on the basis of P1V1"=P2V2"=P3V3",

although the formula used can vary by application. See the following methods of calculation Maximum Working Pressure: All accumulators are designed to be used at a specific pressure or lower
as a pressure vessel that contains high pressure gas. This pressure is referred to as the
and examples. maximum working pressure.

System Pressure: The maximum possible pressure of a circuit, and generally used to refer to the release
pressure of a relief valve mounted on the equipment or machinery. The primary condition when
selecting an accumulator is therefore that its maximum working pressure be equal to or exceed

[Methods of Calculation used in Individual Applications and Examples] Page the system pressure. Select the appropriate Model Code according to the List of Model Codes
and Dimensions for each series whenever the maximum working pressure is known.

@ Energy Accumulation -« ccoeveierii 60 _ :
Max'g‘r‘é’;‘s‘(j\’rz’k'”g [Energy Accumulation] [ Pulse Absorption ] [ Impact Absorption ]
@ Pulse Absorption ........................................................................... 62 System Pressure | . :
[Maximum Operating Pressure Ps]
03 [Wihout Accuruaor
@ IMpact ADSOIPLION - cvvevmerieiiciiiiieniies 64 R A Y B W 22
. . o - : &)E lAIIowabIe Impact Pressure PB‘
@ Thermal Expans|on Compensaﬂon ........................................ 66 g;;z‘éogfa 777777777777777777
Accumulator| | £/ [Uischarge| [ oo AT NI N N N T
Pressure - ---->=------
fffffffffffffffffffffff
[ Minimum Operating Pressure Pz] | Average Discharge Pressure Pm |
l Filled Gas Pressure P1 ‘, *****************************************************************
Maximum Operating Pressure P3: The maximum applicable pressure at which gas can be compressed
in an accumulator.
B Example of Energy Conservation Resulting from Use of an Accumulator Minimum Operating Pressure P2: The minimum pressure when fluid is discharged from an accumulator.
: . . Filled Gas Pressure P1: Seal pressure of nitrogen gas.
The comparison between the required power with and . P: 2 g g_ _
without an accumulator included in the systems below Average Discharge Pressure Pm: The average pressure of fluid discharged from a pump, etc.
indicates the use of an accumulator can reduce the necessary Normal Pressure Pa: The pressure within a pipe with no impact pressure.
power to around a twentieth of that without one. Accumulator Allowable Impact Pressure  Ps: Maximum allowable impact pressure. The higher the allowable impact
. . pressure is the smaller in volume the accumulator can be.
[o t Condit ] 10.7 Ton
perating Conditions i
Ram Load ©10.7 Ton :‘ i:
Load Pressure :10.5 MPa Gross-Sectional Ram
Sk o Basic Formula Used with and Operating Conditions of Accumulators
Operating Frequency : 0.5 cycle/m ( |
Pump Pressure : 21 MPa ‘ PiV1i" =P2V2" = P3V3" ‘ Fill with nitrogen gas
Accumulator --P1V1n --Pe,Vsn -P2V2n
Item . .
With Without " Ps
Required Amount of Oil 100 cm?x 15 cm = 1500 cm® = 1.5 ¢ P2 m
Flow Rate Required per Second 100 cm? x 5¢cm/s =500cm®/s =0.54/s " §
>
Necessary Discharge Flow of Accumulator V2 @
= Required Amount of Oil =1.5 ¢ Vi =
Flow Rate Required to e
s . . 1.5¢ w
Accumulate Pressure in Discharge Period 050/ =3s - . | | @
Accumulator : P+ : Filled Gas Pressure Fluid Connection o
Accumulation Period 120s—3s =117s P2 : Minimum Operating Pressure )1 Equipment Pipes 2% T =
Accumulating Flow 1.5 £/117s = 0.013 /s a7 llzedimum QSEiiig MiEssuE * .ﬁh 5
V1 : Gas Volume at P+ J J —— )
Necessary Discharge Flow of Pump 0.013¢/s 0.5¢/s V2 : Gas Volume at P2 Filled with Nitrogen Gas Fluid Flowing in Fluid Discharged
Vs : Gas Volume at Ps The bladder expands and ~ When the fluid pressure reaches  Fluid is discharged until the
Horsepower of Motor 0.013 £/s X 21.0 MPa = 0.27 kw 0.5£/s x10.5MPa = 5.25 kw n : Polytropic Index the poppet closes. the filled gas pressure the poppet minimum operating
g o then opens and accumulation takes pressure is reached.
(Index determined by fluctuation time of place until the pressure reaches the
gas pressure) maximum operating pressure.
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@ Energy Accumulation

With intermittent operation (i.e. time available for accumulation to take place in the accumulator)
the use of an accumulator can enable downsizing of the volume of the pump and motor, thus
contributing to greater energy conservation.

[ 1. Calculate the required gas volume (V1) that fulfills the aims of the usage conditions.]

M Set Filled Gas Pressure (P1)
Set the pressure according to either (D or .
P12z (1/Max. compression ratio) X Ps must still be satisfied.
(See pages 10 and 11 for the maximum compression ratios of the individual series)

@ If no change in temperature: P1 = (0.8 ~ 0.9) x P2
273 + Minimum temperature (Tmin)
273 + Maximum temperature (Tmax)

(@ Change in temperature takes place: P1 = X (0.8~0.9) X P2

M Set Polytropic Indices (m, n)
Indices m and n can be calculated using the formula below or more simply Table 1.
If the inflow time exceeds 40s then assume m = 1.

morn= (233; +1.01) (1.94 X 1072 X Pm + 1.12) Description of Symbols Used
(At . Fluctuation Time with Inflow or Discharge (s) ) Vi Necessary G_""S Volume ¢
If At is less than 10s then use the values in Table-1 for m and n AV: Necessary Discharge Flow ¢
P+ : Filled Gas Pressure MPa
M Calculate Necessary Gas Volume (V1) = TR @l Piesue KR
b, - Py — P3 : Maximum Operating Pressure MPa
Vi =AV X ] 3 3 Pm: Average Operating Pressure MPa
Pim (Ps"—P2") p,, — P2+ Pa3)
2
Convert the value to the absolute pressure in the calculation if m : Polytropic Index when Fluid Flows in
the accumulator only has to support a pressure of 1 MPa or less. n : Polytropic Index when Fluid Is Discharged
[Absolute Pressure = Gauge Pressure + 0.1013 (MPa)]

| 2. Select the Model Code of the accumulator |

Select an accumulator from any series that satisfies all of Necessary Gas Volume (V1) = Gas Volume of Accumulator,

System Pressure (Pmax) = Maximum Working Pressure, and Necessary Discharge Flow (Qmax) = Maximum Discharge Flow.

(Table-1) List of Polytropic Indices (m and n values)

At (s)| M| Less Than |10 or More 20 t0 40 If the Inflow Time Exceeds 40s Then m = 1 can be Consistently Used.

Pm (MPa) n 10 Less Than 20 40t060 | 60to80 | 80to 100 | 100 to 200 | 200 to 400 | 400 to 700 | 700 or more
2.0 less than 1.47 1.34 1.28 1.25 1.24 1.23 1.21 1.19 1.18 117
2.0 or more 2.9 1.51 1.37 1.31 1.28 1.27 1.26 1.24 1.22 1.21 1.20
2.9 3.9 1.53 1.39 1.33 1.31 1.29 1.28 1.26 1.24 1.23 1.22
3.9 4.9 1.56 1.41 1.36 1.33 1.31 1.30 1.28 1.26 1.25 1.24
4.9 5.9 1.58 1.44 1.38 1.35 1.33 1.32 1.30 1.28 1.27 1.26
5.9 6.9 1.61 1.46 1.40 1.37 1.35 1.34 1.32 1.30 1.29 1.28
6.9 7.8 1.63 1.48 1.42 1.39 1.37 1.36 1.34 1.32 1.31 1.30
7.8 8.8 1.66 1.50 1.44 1.41 1.39 1.38 1.36 1.34 1.33 1.32
8.8 9.8 1.68 1.58 1.46 1.43 1.41 1.40 1.38 1.36 1.35 1.34
9.8 10.8 1.70 1.55 1.48 1.45 1.43 1.42 1.40 1.38 1.37 1.36
10.8 11.8 1.73 1.57 1.51 1.47 1.45 1.44 1.42 1.40 1.39 1.38
11.8 12.7 1.75 1.59 1.53 1.49 1.47 1.46 1.44 1.42 1.41 1.40
12.7 13.7 1.78 1.61 1.55 1.51 1.49 1.48 1.46 1.44 1.43 1.42
13.7 14.7 1.80 1.64 1.57 1.58 1.51 1.50 1.48 1.46 1.45 1.44
14.7 15.7 1.83 1.66 1.59 1.55 1.54 1.52 1.50 1.48 1.47 1.46
15.7 16.7 1.85 1.68 1.61 1.58 1.56 1.54 1.52 1.50 1.49 1.48
16.7 17.7 1.88 1.70 1.63 1.60 1.58 1.56 1.54 1.52 1.51 1.50
17.7 18.6 1.90 1.73 1.66 1.62 1.60 1.58 1.56 1.54 1.53 1.52
18.6 19.6 1.93 1.75 1.68 1.64 1.62 1.60 1.58 1.56 1.55 1.54
19.6 21.6 1.96 1.78 1.71 1.67 1.65 1.64 1.61 1.59 1.58 1.57
21.6 23.5 2.01 1.83 1.75 1.71 1.69 1.68 1.65 1.63 1.62 1.61
23.5 25.5 2.06 1.87 1.79 1.75 1.73 1.72 1.69 1.67 1.66 1.64
25.5 27.5 2.1 1.91 1.84 1.79 1.77 1.76 1.73 1.71 1.70 1.68
27.5 29.4 2.16 1.96 1.88 1.84 1.81 1.80 1.77 1.75 1.75 1.72
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B Example Calculation

Select an accumulator with the necessary discharge flow [AV] set to be 4L for the hydraulic lines and
using the maximum operating pressure [P3: 21.0 MPa] and minimum operating pressure [P2: 12.0 MPa].
The accumulation period [Atm] (duration required for the oil to flow into the accumulator and reach the
maximum operating pressure) will be 41s and the discharge period [Atn] (duration required for the oil to
be discharged from the accumulator and reach the minimum operating pressure) 10s.

The operating temperature should be between -10 and 60 °C.

Page 69 The Volume Calculation Sheet on (DAccumulator for Energy Accumulation can be used with:

Fill in the columns within the thick frame. Consult your nearest sales contact regarding any additional inquiries.

Volume Calculation Sheet N o be complted by 0K
(DAccumulator for Energy Accumulation

Name and Section

Equipment and Machinery,
Installation Position

[ Set Conditions of Use |

Applicable Fluid Common Mineral Hydraulic Oil

Temperature | Fluid Temperature ~ T Normal Temperature T
Conditions |Ambient Temperature| — 10 ~ 60 T Normal Temperature T

Maximum possible pressure applied to an accumulator in a circuit, and typically

System Pressure Pmax| 22.0 MPa used to refer to the release pressure of a relief valve with the equipment or machinery.
Maximum Operating Pressure| P3 21.0 MPa | Maximum pressure of accumulated fluid in the accumulator

Minimum Operating Pressure| P2 12.0 MPa | Minimum pressure when fluid is discharged from the accumulator
Average Operating Pressure| Pm 16.5 MPa |Pm=(P3+P2)/2

Necessary Discharge Flow| AV 4 £ | Total amount of fluid required for piston (actuator) operation
Accumulation Period | Atm 41 s | Time required to accumulate AV in the accumulator

Discharge Period Atn 10 s | Time required to discharge AV from the accumulator

Convert the value to the absolute pressure for use in calculation if the accumulator
| Calculate Necessary Gas Volume V1 | is used at 1 MPa or less. [Absolute Pressure (MPa) = Gauge Pressure + 0.1013]

M Set Filled Gas Pressure (P1) Set the pressure according to either @ or @. P1= (1/Max. compression ratio) x P3 must still be satisfied.
(See pages 10 and 11 for the maximum compression ratios of the individual series)

DIf no change in temperature takes place: P1 = (0.8~0.9) X P2 [= 0.85 X = MPa]
273+Tmin 273+ (—10) ]
: P1=——————— X (0.8~0.9) X =— X .0 = 8.
@)If the temperature changes: P1 pE T NT— (0.8~0.9) Pz[ prm—— 0.85x 12.0 8.06 MPa
M Set Polytropic Indices
When Accumulated(m)|--| Pm 16.5 , Atm 41 ; 1
Set the indices from the [List of Polytropic Indices] on page 60.
When Discharged (n) || Pm 16.5 ,Atn 10 ; 1.68
M Calculate Necessary Gas Volume for Accumulator (V1)
1 1 1 S
PZT . psﬁ 12.0 1.68 X 21.0 1
Vi =AV X 7 . |= 4 X 7 7 7 = 26.4 ¢
pim (PST_ PZT) 8.06 1 X (21.0 1.68 — 12.0 1-68)
Verify Necessary [ . ]
q = X = X = =
Discharge Flow Qmax Qmax = AV X 60/Atn 4 60 10 24 £/min

| Select a NOK Accumulator Model | Select a model that satisfies “V1 =Accumulator Gas Volume” from the individual series listed on pages 12 to 31

Select an accumulator with which the necessary discharge flow Qmax will not exceed the maximum discharge flow.
Select the AT series if the bladder for the 102 or larger accumulator is replaced from the gas side.

-Select the series according to the relevant Pmax,V1,Qmax.] [Model Code of Selected Accumulator] [Gas Volume]
- Set the rubber material to ﬁvt?tggag{;ybi% according to the fluid used and temperature. [ AT25M-30-30/ ][] ] ; [ 34 2]

-Set the wetted specification to [Standard Speciﬁcations] according to the fluid used.

-Set the joint for fluid port connecting and specifications required by the gas side.

[No. of Necessary Accumulators (V1; 26.4 £/Accumulator Gas Volume; 34 £/unit) [Rounded to the nearest whole number] = 1 units]
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[ Verify the Discharge Flow AVu of the Selected Accumulator |

1 1 1 . 1 1
T (p T —p, T 8.06 7 x|21.0768 -12.0768
AVU=GasVqume><P1(PS—PZ) = 34 Xx ( ] ) = 516 ¢

1 1
- pa™ 12.0 1.68 x 21.0 1 (AVUZ AV)

61



@ Pulse Absorption

The use of an accumulator can attenuate pulses generated by a pump and reduce noise and
vibration, while also improving stability.

B Example Calculation

Select an accumulator that attenuates the pulses generated by the following pumps:
Type of Pump: Triple Single-Action Plunger Pump Average Discharge Pressure Pm: 17.0 MPa
Pump Discharge: 750 £/min Target Ripple Factor: + 3%
No. of Pump Rotations: 1000 rpm

| 1. Calculate the required gas volume (V1) that fulfills the aims of the usage conditions.

W Set Constant (K1) using the Type of Pump Ki for Each Individual Type of Pump Page 70 The Volume Calculation Sheet on @ Accumulator Used to Absorb Pulses can be used with:
— Set the constant using the table on the right. [ESICHELIND : K :
Number Slngle-actlon Double-action Fill in the columns within the thick frame. Consult your nearest sales contact regarding any additional inquiries.
M Set Filled Gas Pressure (P1) ! 0.60 0.25 Volume Calculation Sheet (To be completed by NOK)
2 0.25 0.15
: : . . Data . .
Set the pressure according to either D or @. , 3 013 | 006 @Accumulator Used to Absorb Pulses
. lunger 4 0.10 0.06 Name and Section
@ If no change in temperature: P1 = (0.6 ~ 0.8) x Pm Diaphragm ' '
. . 5 0.06 0.02 Equipment and Machinery,
(@ Change in temperature takes place: 6 0.06 Installation Position
273 + Minimum temperature (Tmin) 7 or more 0.02 —
P1= 273 + Maximum tempperature Tmax) X (0.6~0.8) X Pm Gear and Vane 0.06 [ set Conditions of Use |
Applicable Fluid Common Mineral Hydraulic Oil
B Set Polytropic Indices (n) Temperature FIu@ Temperature ~ OC Normal Temperature eC
Calculate th | . 1.41 Conditions | Ambient Temperature ~ C Normal Temperature Room Temperature C
alculate the value using n = 1. Maxi ibl lied t lat .
System Pressure  |Pmax| 20.0 MPa ina Igi]rucmiﬁ(j:r?%j t:/ppi:czsllsyu.t[l}ig%erefgr%% ?ﬁgurlglrl%gs%r [Constant K for Each Indvidual Type of Pumpl
. . pressure of a relief valve With the equipment or machinery.| [Ty o6 of Pump K1
M Calculate the Discharge (q) per Pump Rotation Average Discharge Pressure| Pm | 17.0 MPa | The average pressure of fuid discharged from a pump, etc. Number| Single-] Double
Pump Discharge (£/min) Targé‘ Ripple Factor t3 % = 1 | oo 025
= - o |MPlunger Single-action 2 0.25 | 0.15
No. of PUmp Rotations (rpm) ng_ [IDiaphragm Number 3 [1Double-action 3 0.13 | 0.06
) ) ) ) « |[JGear No.of Teeth pes. Plunger 4 0.10 | 0.06
B Set the Maximum Target Line Pressure (P3 Line pressure without accumulator ° Diaphragm
9 (P2) Line pressure with accumulator g [vane No.of Blades pes. 5 | 006] 002
AP = |COther 6 0.06
Ps=Pm+— b Pump Discharge 750  ¢/min 7or more 0.02
2 Specifications Rotations 1000 rpm Gear and Vane 0.06
Target Rlpple Factor Pe Convert the value to the absolute pressure for use in calculation if the accumulator
P3 = (1 + 100 ) X Pm | Calculate Necessary Gas Volume V1 | is used at 1 MPa or less. [Absolut(’eJ Pressure (MPa)I = GaugeIPrelssure +0.1013]
i i Setth tant from the list of [Constant K
AP : Pressure Amplitude with Accumulator W Set Constant (Ki) that will Vary with the Type of Pump 7% Eait??ggi?izuarF'EpeeoflsPuomp]?rg?n?bov;[ 0.13 ]
P; — P M Set Filled Gas Pressure (P1) Set the pressure according to either O or @. P1Z (1/Max. compression ratio) x Ps must still be satisfied.
Rlpple Factor = 3 m x 100 (O/o) (See pages 10 and 11 for the maximum compression ratios of the individual series)
Pm @If no change in temperature takes place: P1= (0.6~0.8) X Pm [= 07X 17.0 = 11.9 MPa]
Description of Symbols Used . n
M Calculate Necessary Gas Volume (V1) T 8 Neseeerny Cen Valie , I the temperature changes: P1= 2o T (0.6~0.8)X Prm =Z§+4><0.7>< - MPa
1 - Fi
q K1 ( Pm )F §1 ’ leled GasD.PrissureP ||\\/|/I|;a M Calculate Discharge (q) per Pump Rotation q=Discharge/Rotations=[ 750 ~ 1000 = 0.75 2/Rotation]
' \Tp m: Average Discharge FPressure a
Vi = P+ - Ps MaXimgum Target Eine Pressure MPa W Set Polytropic Indices (n)  Calculate the value using n = 1.41 (nitrogen gas)
1 —( |;m )n q : Discharge per Pump Rotation M Calculate Maximum Target Line Pressure (P3) ~ Ps = (1+ Ripple Factor/100) X Pm=[(1+ 3 /100)x 17.0 = 17.51 MPa]
3 n
2 /Rotation M Calculate Necessary Gas Volume (V1) for Accumulator
Convert the value to the absolute pressure in the calculation if K1 : Constant that Varies by Type of Pump - 17.0 \7ar
n - B
the accumulator only has to support a pressure of 1 MPa or less. n : Polytropic Index 1.41 (Nitrogen gas) - q-ki- PT) B 0.75 x 0.13 x (—1 7.9 ) - cos g I
[Absolute Pressure = Gauge Pressure + 0.1013 (MPa)] " il - T - ’ >
1_(Pm)n 1_( 17.0 )1_41 o
Pa 17.51 =
(@]
| 2. Select the Model Code of the accumulator | 2
] o | Select a NOK Accumulator Model | Select a model that satisfies “V1 = Accumulator Gas Volume” from the individual series listed on pages 12 to 31 o
Select an accumulator from any series that satisfies all of Necessary Gas Volume (V1) = Gas Volume of Accumulator, - : . wn
. . . . . Select the AT series if the bladder for the 10 ¢ or larger accumulator is replaced from the gas side. )
System Pressure (Pmax) = Maximum Working Pressure, and Necessary Discharge Flow (Qmax) = Maximum Discharge Flow. =
-Select the series according to the relevant Pmax,V1.] [Model Code of Selected Accumulator] [Gas Volume] o
Absorbing the pulses from high frequency cycles and pipelines can be taken into account if the operating pressure - Set the rubber material toaccording to the fluid used and temperature. ¢ | AT25M-10-30/ [ ] [ 10 a] g'
conditions, the pulses and frequency at which they are generated, and the fluid pipe conditions are provided in thereby

- Set the wetted specification to [Standard Speciﬁcations] according to the fluid used.

allowing the result of the accumulator to be increased. Contact your nearest sales contact for more details. Set the joint for fluid port connecting and specifications required by the gas side.

[No. of Necessary Accumulators (V1; 6.05 £/Accumulator Gas Volume; 70 £/unit) [Rounded to the nearest whole number] = 1 units]
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@ Impact Absorption

The use of an accumulator can enable valves to be rapidly closed or to mitigate the impact pressure
resulting from a sudden change in load, thus preventing the equipment from being damaged.

B Example Calculation

Select an accumulator that can be used to buffer shocks generated when the direction of the flow is
changed using a solenoid valve on a hydraulic line.

Examples of Impact Absorption Pipe Diameter d: 3/4B Schedule 160 (Inside Diameter: 16.2 mm)
a. Shock buffering when a solenoid valve is switched b. Shock buffering when a ram suddenly stops Pipe Length L:15m _ Nor.mal Pre§sure Pa:11.0 MPa
Flow Rate  Q: 250 £/min Fluid Density 0 : 900 kg/m?®
W Page 71 The Volume Calculation Sheet on (3 Accumulator Used to Absorb Impact can be used with:
a —  — Fill in the columns within the thick frame. Consult your nearest sales contact regarding any additional inquiries.
Volume Calculation Sheet . (To be completed by NOK)
ata . .

(@Accumulator Used to Absorb Impact

Name and Section

(»—<

il

>< @_C Ls¢ Equipment and Machinery,
1 [ Installation Position

IT
TT

— [ set Conditions of Use |

Applicable Fluid Common Mineral Hydraulic Oil
Temperature | Fluid Temperature ~ T Normal Temperature T
Conditions | Ambient Temperature ~ T Normal Temperature Room Temperature C
. . . e Maximum possible pressure applied to an accumulator in a circuit, and typically

[ 1. Calculate the requn’ed gas volume (V1) that fulfills the aims of the usage conditions. System Pressure Pmax|  14.0  MPa| i refer to the release pressure of a relief valve with the equipment or machinery.

Normal Pressure Pa 11.0 MPa| The pressure within a pipe with no impact pressure.
i Maximum supported impact pressure. The higher the value the smaller in volume
M Set Filled Gas Pressure (P1) ll;\lrlgs\;l\éi?clae Impact PB 12.1 MPa]| the accumulator can be.

The value is generally set to be 110% of the normal pressure. (P3=11.0x1.1=12.1MPa)

Set the pressure according to either O or .

Ensure P1 = (1/Max. compression ratio) X Ps must still be satisfied. :;I:ilgeDPei:seltéiameter Z ?g(; kg:]/qr:n Be careful with the units used. The unit used for water is in [1000].
(See pages 10 and 11 for the maximum compression ratios of the individual series) Pipe Length L 15 m
. . _ . Flow Rate Q 250  £/min
@ If no Change n temperature. P1=1(0.8 0.9) X Pa Flow Velocity \ —_ m/s | Not required if the “pipe diameter” and “flow rate” are provided.
. 273 + Minimum temperature (Tmin)
: = ~ c he val he absol f in calculation if th [
® Change in temperature takes place: P1 = 573 yizsimum temperature (Tmax) < (08~ 0-9) X Pa [Calcuiate Necessary Gas Volume Vi ] S0 o s Aioie isssrs ruee  calouatn 1 e acqumsor
B Set Allowable Impact Pressure Ps WCalculate Fiid Mass W w==- 'd2~L'D'1O‘6=[%X 16.2 2x 15 x 900 x1076= 2.78 kg ]
The value is generally set to be 110% of the normal pressure Pa. Ps = 1.1 X Pa MCalculate Flow Velocity (v) v = 21.23 x Q/d? =[2128 x 250 <+ 16.2 2 = 20.22 mis)
i i M Set Filled Gas Pressure (P1) Set th ding to either ™ or @. P1= (1/Max. ion ratio) x Ps must still be satisfied.
B Set Polytropic Indices (n) ) (Seo pages.10 and 11 Tor the maximum sompression ratos of he indivicual serey - o
Calculate the value using n= 1.41 @If no change in temperature takes place: P1= (0.8~0.9)XPA [= 09x 11.0 = 9.9 MPa]
i 273 +
M Calculate Necessary Gas Volume (V1) @If the temperature changes: P1 Z% X (0.8~0.9) X Pa [2 2;3_'_7 X 0.9 X = MPa]
Pa Description of Symbols Used M Set Polytropic Indices (n)  Calculate the value using n = 1.41 (nitrogen gas)
Vi=VX
P4 AV Necessary Gas Volume ) M Calculate Maximum Supported Impact Pressure (P8) ~ PB = 1.1 X Pa [= 1.1 X 11.0 = 12.1 MPa]
V : Gas Volume at Pa 2 M Calculate Accumulator Gas Volume (Va) when Pressure is Pa
Gas Volume at Normal Pressure Pa (V) P+ : Filled Gas Pressure MPa y Wev2(n=1) 2.78 x 20.22%x (1.41-1) 075 4
A= = = .
_ W:-v2-(n—1) Pa: Normal Pressure MPa 2000-Pax ((P2) = ~1) 2000x 11.0 x (121 )%—1) T
V= S Ps: Allowable Impact Pressure ~ MPa Pa 11.0 @
B\ n . .
2000 - Pa - ((ﬁ) —1) n : Polytropic Index 1.41 (Nitrogen gas) Vi) PA 11.0 =
. . M Calculate Necessary Gas Volume (V1 = 2 = L - =
. . . » : Fluid Density kg/m? for Accumulator Y Visvax [ 075 % 9.9 0.84 4 ] @«
This formula is used to calculate the volume required to make the . . . . ®
impact absorption of the accumulator completely efficient. In reality, d : Pipe Diameter (Inside Diameter) mm g_
hpwever, the effect could be the same with a smaller volume due to L: Plpe Length m | Select a NOK Accumulator Model | Select a model that satisfies “V1 = Accumulator Gas Volume” from the individual series listed on pages 12 to 31 w
pipe resistance and other factors. Q : Fluid Flow Rate ¢/min ()
. . . Select the MC series or AL series for 1L accumulator. ®
Convert the value to the absolute pressure in the calculation if v : Fluid Velocity m/s Seloct tho sor i tohe relevant Prax.v+.| [Model Code of Selected Accumulator] [Gas Volumel Q
the accumulator only has to support a pressure of 1MPaorless. | \y : Fluid Mass kg electine senes Sefies __Jaccording o fhe relevant Fmax, V1. S
[Absolute Pressure = Gauge Pressure + 0.1013 (M Pa)] - Set the rubber material to according to the fluid used and temperature. [MC210- 1000-30/] D] [0.98 2]

- Set the wetted specification to [Standard Specifications] according to the fluid used.

- Set the joint for fluid port connecting and specifications required by the gas side.

| 2. Select the Model Code of the accumulator |

[No. of Necessary Accumulators (V1; 8.38 £/Accumulator Gas Volume; 70 £/unit) [Rounded to the nearest whole number] = 1 units]

Select an accumulator from the appropriate series that satisfies Necessary Gas Volume (V1) = Gas Volume and
the Maximum Working Pressure being equal to or exceeding the System Pressure.
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@ Thermal Expansion Compensation

Both the fluid and the pipes will expand in volume when a closed circuit consisting of pipes full
of fluid heats up.

The thermal expansion coefficient for almost all fluids is typically a lot larger than that of most
materials pipes are made of, and with the thermally-expanded portion of the fluid being greater
than that of the pipe material, thus raising the pressure within the system (i.e. pipes). Arise in
pressure within the system may exceed the design limits and thus damage the equipment used
in the system. Any such system therefore requires a compensator to allow for the thermal
expansion, with an accumulator being very effective.

[ 1. Calculate the required gas volume (V1) that fulfills the aims of the usage conditions.

M Set Filled Gas Pressure (P1)
Ensure P1 2 (1/Max. compression ratio) X Ps must still be satisfied.
(See pages 10 and 11 for the maximum compression ratios of the individual series)

_ 273 + Minimum temperature (Tmin)

Pi= 273 + Maximum temperature (Tmax) x(0.8~0.9)x P2
Description of Symbols Used
H Set Allowable Pressure (P3) V1 : Necessary Gas Volume )
(Pressure at System Temperature Increase of t2) Va : Total Amount of Fluid in Pipes (at t1) 2
P1 : Filled Gas Pressure MPa
M Calculate Necessary Gas Volume (V1) P2 : System Pressure at Temperature t1  MPa
Vi Va (t2 — t1) (8= 3a) (P2/P1) Ps Sy.s.tem Pressure at Temperature t2 Mfa
1 — (P2/P3) t1 © Initial System Temperature C
t2 : Increased System Temperature °C
Convert the value to the absolute pressure in the calculation if o : Coefficient of Linear Expansion of Piping 1/°C
the accumulator only has to support a pressure of 1MPaorless. | g : Coefficient of Volume Expansion of Fluid 1/°C
[Absolute Pressure = Gauge Pressure + 0.1013 (MPa)]

| 2. Select the Model Code of the accumulator |

Select an accumulator from the appropriate series that satisfies Necessary Gas Volume (V1) = Gas Volume and
the Maximum Working Pressure being equal to or exceeding the System Pressure.

B Example Calculation
Select an accumulator that can be used to raise the pressure of a closed-circuit steel pipe 16 meters long
with a diameter of 125 (Schedule 40) from 0.07 MPa at 20 °C to 0.4 MPa at 55 °C.

P1 = P2Xx0.85 = (0.07 + 0.1013) X 0.85 = 0.1456 MPa abs
P2 = 0.07 + 0.1013 = 0.1713 MPa abs

Ps = 0.4 + 0.1013 = 0.5013 MPa abs

tr =20°C

t2 = 55°C

a =10 x 1078 1/°C (Steel)

B = 7.5x10"% 1/°C (Common Mineral Hydraulic Oil)
Va = 125.88 X 1600 = 201408 cm® = 201.41 ¢

v, = 201.41x (55 —20) X (7.5 X 104 — 3 x 10 X 10~°) X (0.1713/0.1456) _ 9.06 ¢
1 —(0.1713/0.5013) '

\ abs: Absolute Pressure

Bore Area of 125 (Schedule 40) Steel Pipe
Outside Diameter of Steel Pipe: 139.8 mm
Thickness: 6.6 mm

Area = 70/4 x (13.98—0.66 X 2)2 = 125.88 cm?

The accumulator AT18M-10-30 (gas volume: 10 £) would be the most appropriate.

66

24. Attached Documents

The appropriate documents [Accumulator Selection Request] and [Volume Calculation Sheet]
can be found on following pages.
Please photocopy any pages you require.

Page

Accumulator Selection Request .................................................. 68
Volume Calculation Sheet

(MAccumulator for Energy Accumulation «--cceeeeeiiiiii 69

@Accumulator Used to Absorb Pulses -+ eeeeeeeeeeiniiiiiiiceeeeeen. 70

3®Accumulator Used to Absorb Impact ---ooeeeee 71

Unit Conversion Table -« cccooevimmii 72
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Fill in the columns within the thick frame. Consult your nearest sales contact regarding any additional inquiries.

Accumulator Selection Request Volume Calculation Sheet (o be campleted By NOW

(To be completed by NOK) . Data
W(Check the applicable boxes. Please consult your nearest sales contact regarding anything you do not understand. | pate Received @Acc u m u I ator for E n e rgv Acc u m u Iatl 0 n
i Name and Section
Company and Section
Tel. Branch, Agent, and Person in Charge Equipment and Machinery,
Contact Person Fax. Installation Position
E-mail —
Equipment and Machinery, | Set Conditions of Use |
InstIaDIIatlon POSfItIOﬂ — Applicable Fluid
urpose o I ithou . - -
Accupmulator Specifications T With * | Temperature |Fluid Temperature ~ C Normal Temperature C
| 1.U Conditi | *Write the Specification No. in the last column if anything specific is required. Conditions Ambient Temperature - C Normal Temperature C
. Usage conaitions . : : - — -

g System Pressure Pmax MPa MaﬂTumprfsﬁle prlessure applied tfo an lgacfcur?ulatpt[] |tr;]a circuit, ar;d typlc?]llly
Installation Site| [] Indoors [] Outdoors | Operating Time Required of Equipment Hours/Days Direction of []Vertical []Horizontal used 1o reier 1o the refease pressure of a refiet valve with the equipment or machinery.
Temperature | Fluid Temperature ~ ‘C  Normal Temperature ¢| (Accumulator Installation | [ ] Other Maximum Operating Pressure| P MPa | Maximum pressure of accumulated fluid in the accumulator

Conditions | Ambient Temperature ~ T Normal Temperature C| Consult your nearest sales contact for any cases where the accumulator Minimum Operaling Pressure| P2 MPa | Minimum pressure when fluid is discharged from the accumulator
; f f ; : ; will not be installed vertically with the gas side upward. If the . —
Applicable Fluid %IC%mn:in '\V/\I/mteral Hy%agltﬁ OI_II_ L1 Phosphoric Ester Operating Oil accumulator is not installed \)//ertically tr?e possibility of “the necessary Average Operating Pressure| Pm MPa | Pm=(P3+P2)/2
Lsrs e & ypes discharge not ocourring” or “a shortened lifespan of the bladder” exist. Necessary Discharge Flow| AV £ | Total amount of fluid required for piston (actuator) operation
Maximum possible pressure applied to an accumulator in a circuit, and typically used to ; ; ; ; ;
[System Pressure| MPa] refer to thepre|ease %ressure o‘f)g relief valve used with the equipment of machinery. Accumulation Period | Atm S T!me requ!red to aF:cumuIate AV in the accumulator
Discharge Period Atn s | Time required to discharge AV from the accumulator
| 2.Application and Operating conciiohns | | B: Specmcatlons | C t th lue to the absolute pressure for use in calculation if the accumulator
i i alculate Necessary Gas Volume V1 | S0t 08 Vo P L
(@ Energy Accumulation ) (Only fill in the applicable columns.) = [No Test T JHigh Pressure Gas Safety Law [ ]Chinese Regulations | Calc c yG o | i< Used at 1 MPa or less. [Absolute Pressure (MPa) = Gauge Pressure + 0.1013]
T ®| Required [IClass-2 Pressure Vessel [_JCE Mark . ) ) i i i o
Maximum Operating Pressure MPa| Maximum pressure of accumuiated i n e aocumuiator | 15,2 (Eagle Industry | JASME W Set Filled Gas Pressure (P1) Set the pressure according to either M or @. P12 (1/Max. compression ratio) x P3 must still be satisfied.
D (See pages 10 and 11 for the maximum compression ratios of the individual series)
Minimum Operating Pressure MPa| Minimum pressure when fluid is discharged from the accumulator | {oC Standard) [10ther
Necessary Discharge Flow AV . < .2|[INo Joint Required If no change in temperature takes place: P1 = (0.8~0.9) X P2 [= 0.85 X = MPa]
23|[JBushin Connection Thread |Rc
Accumulation Period s | Time required to accumulate AV in the accumulator "'5' ag) 9 Connadion Diameter A ® 2734+ Tmin ( ) 273 +
: . ) ) ) =8 If the temperature changes: P1=————X(0.8~0.9) XP2|=—— X085 X = MPa
Discharge Period s | Time required to discharge AV from the accumulator %%’ [JFlange oo Eagle ndusty| L JF type [ JHiype [ 1D type p g 273+ Tmax 273 +
= Pr— —
| (@ Pulse Absorption) o . []Other Provide us with the necessary speciications W Set Polytropic Indices
3 LIWith TR Cap (Standard Eagle Industry Specification) I . - . ’When Accumulated(m)‘ e Pm , Atm ;
Average Discharge Pressure MPa| Average pressure of fluid discharged from pumps| |5 2 [JWithout TR Cap Set the indices from the [List of Polytropic Indices] on page 60. ’Wh - ; ‘ b A
= en Discharged(n) |-*| Pm , Atn ;
Target Ripple Factor | = % en Safety |[]Fuse Metal Type i ged (n)
(2] .
[IPlunger [ Single-action 28 Valve |[]Spring Type M Calculate Necessary Gas Volume for Accumulator (V1)
= Number : £ o|[JGas Control Unitof | MPa Eagle industy Standard
E [JDiaphragm (] Double-action SE| valve Pressure| Sema. | 1Other ; ; 1 1
5|[JGear |No.of Teeth pes. gL Gauge Please inform us of the necessary unit B P . pgT B X 3
o & Max.Scale Vi =4V X 1 1 1 - X 1 1 1 - £
}% [(JVane | No.of Blades pes. P T ( Py T — Py T) y ( B )
[IOther | 4. Additional Specifications |
Dischar £/min
Spuergﬁc ations s .age Namenlate [ INo Designation |(Standard Eagle Industry Specification)
p Rotations rpm P []Designated Nameplate | (Specifications Attached) Verify Necessary — AV X 60/Atn = % N _ i
I:I(@Impact Absorption) [ INo Paint Required | (Standard Eagle Industry Specification) Discharge Flow Qmax Qmax = 60/Atn = 60 - - min
0 Basecoat: One Coat of
in oi i i Painted Accordin Synthetic Resin
P th t . g Y!
Normal Pressure MPa res.sure  ppes w - no IMpac’ pressuret | Paint [JPainted to Eagle Industry | Topcoat: One Coat of | Select a NOK Accumulator Model | Select a model that satisfies “V1 = Accumulator Gas Volume” from the individual series listed on pages 12 to 31
Abowabie Imbact P _IMﬁmrr‘nurgn stuhpportled |trr1]1pact p”res',~:ure.I ainte Standards Phthalic Acid Resin
wable Impact Pressur e higher the value the smaller in volume B57- ] - - - - -
oabie fmpact rressire MPa {he acsumulator oai b, “IDesignated Paint| (S (.#P“:I_A NOA?t57h7%(;) Select an accumulator with which the necessary discharge flow Qmax will not exceed the maximum discharge flow.
Fluid Densit kg/ma| B€ careful with the units used. eelgnaec Taln | opecticatons Zhache Select the AT series if the bladder for the 10 £ or larger accumulator is replaced from the gas side.
uid Density 9™ The unit used for water is in [1000]. Internal |[_Not Designated| (Eagle Industry Standards NAS 10 class)
Inside Pipe Diameter mm Cleanliness |[]Designated | NAS class -Select the series [ ]according to the relevant Pmax,V1,Qmax.) [Model Code of Selected Accumulator] [Gas Volume] &
; Filled with |[JNot Required =
Pipe Length m q . . . o
F|2W Ratz . gﬂfpbme‘;f’;? [JRequired MPa at °c - Set the rubber material to according to the fluid used and temperature. : ) =
min Q
Flow Velocity mis “"fllc(’)tv\;ergt“;f,e:rg F‘)rr‘g\;;gz’g diameter” and -Set the wetted specification to [ ] according to the fluid used. o
[ (Themal Expansion ton) (] (Equilibrium Action) Other - Set the joint for fluid port connecting and specifications required by the gas side. ;
ermal Expansion Compensation quilibrium Action
Consult your . . . _ . ()
(] TransferBarrier ) []( Gas Spring ) E> nearestt S?les e [ No. of Necessary Accumulators (V1; £/Accumulator Gas Volume; £/unit) [Rounded to the nearest whole number] = units ] o
contac =)
[1( Leak Compensation )[](  Other ) No. 5
o8 . | Verify the Discharge Flow AVu of the Selected Accumulator |
(C;’m;eted Result of Selection Date of Response . . Name and Department
by NOK) 1 1 1
Model Code o ( . l) ( )
_ P1m{pzN —pan _ X - _
Product Code X units AVU = Gas Volume X EREE = X y ] = £
P2 -pgm X >
Recommended Filled Gas Pressure MPa at °C (AVu=z AV)
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Fill in the columns within the thick frame. Consult your nearest sales contact regarding any additional inquiries. Fill in the columns within the thick frame. Consult your nearest sales contact regarding any additional inquiries.

: T let NOK : T let NOK
Volume Calculation Sheet (To be completed by NOKO Volume Calculation Sheet (To be completed by NOKO
@Accumulator Used to Absorb Pulses | ™ = ®Accumulator Used to Absorb Impact | ™ =
Name and Section p Name and Section
Equipment and Machinery, Equipment and Machinery,
Installation Position Installation Position
| Set Conditions of Use | | Set Conditions of Use |
Applicable Fluid Applicable Fluid
Temperature |Fluid Temperature ~ T Normal Temperature T Temperature |Fluid Temperature ~ T Normal Temperature T
Conditions | Ambient Temperature ~ T Normal Temperature T Conditions | Ambient Temperature ~ T Normal Temperature T
Maximum possible pressure applied to an accumulator - Maximum possible pressure applied to an accumulator in a circuit, and typically
System Pressure Pmax MPa |in a circuit, and typically used to refer to the release [Constant K for Each Indvidual Type of Pumpl System Pressure Pmax MPa | sed to refer to the release pressure of a relief valve with the equipment or machinery.
pressure of a relief valve with the equipment or machinery. Tvpe of Pum K1 Prone . . .
A Discharae P P MPa | Th ffluid discharaed | t yp P Sl Doubi Normal Pressure Pa MPa | The pressure within a pipe with no impact pressure.
verage Lischarge rressure] F'm a | 1he average pressure ot fluid discharged from a pump, etc. Number a'cr},%ﬁ' agﬁof Allowable Impact Maximum supported impact pressure. The higher the value the smaller in volume
Target Ripple Factor % 1 0.60 | 0.25 Pressure p PB MPa | the accumulator can be.
CJPlunger [ Single-action g : The value is generally set to be 110% of the normal pressure.(P3=11.0x1.1=12.1MPa)
% CIDiaph Number 0 - 2 025 | 0.15 Fluid Density Jo} kg/m3| Be careful with the units used. The unit used for water is in [1000].
T laphragm Double-action Plunger 3 0.13 | 0.06 Inside Pipe Diameter | d mm
5| []Gear No.of Teeth pcs. Disphragm |4 0.10 | 0.06 Pipe Length L m
§ [ Ivane No.of Blades pCs. 5 0.06 | 0.02 Flow Rate Q 2/min
F[]Other 6 0.06 Flow Velocity % m/s | Not required if the “pipe diameter” and “flow rate” are provided.
Pump Discharge ¢/min formoe,  0.92 Convert the value to the absolut for use in calculation if th lat
g . onver € value 10 tne absolute pressure 10r use In calculation | € accumulator
Specifications | Rotations rpm Gear and Vane 0.06 | Calculate Necessary Gas Volume V1 | is used at 1 MPa or less. [Absolutg Pressure (MPa) = Gauge Pressure + 0.1013]
Convert the value to the absolute pressure for use in calculation if the accumulator ; T _ T _
| Calculate Necessary Gas Volume V1 | is used at 1 MPa or less. [Absolute Pressure (MPa) = Gauge Pressure + 0.1013] .C\:Aﬁ!(ﬂijriattr?elzlllijrg Mass (W) W=—"=" d2-L-p-1076= VRRS 2x X X106 = kg
; ; Set the constant from the list of [Constant K1 B Calculate Flow Velocity (v v=2123 X Q/d2 =| 2123 X = 2 = m/s
M Set Constant (Ki) that will Vary with the Type of Pump 0ot e e0netan o e e o e oo, [ ] y (v) [ ]
M Set Filled Gas Pressure (P1) Set the pressure according to either @ or @. P1Z (1/Max. compression ratio) x P3 must still be satisfied. W Set Filled Gas Pressure (P1) Set the pressure according to either D or ®. P1Z (1/Max. compression ratio) x P3 must still be satisfied.
(See pages 10 and 11 for the maximum compression ratios of the individual series) (See pages 10 and 11 for the maximum compression ratios of the individual series)
DIf no change in temperature takes place: P1 = (0.6~0.8) X Pm [ =0.7X = MPa] @If no change in temperature takes place: P1 = (0.8~0.9) X PA [: 0.9 X = Mpa]
273+Tmin 273 + 273+Tmin 273 +
If the temperature changes: Pt =————X(0.6~0.8) XPm|=———"X 0.7 X = MPa : = ~ = =
@ p g 573+ Tmax ( )X Pm 273 + @If the temperature changes: P1 273+ Tmax X (0.8~0.9) X PA 973 + X 0.9 X MPa
M Calculate Discharge (q) per Pump Rotation g = Discharge/Rotations = [ + = E/Rotation] W Set Polytropic Indices (n)  Calculate the value using n = 1.41 (nitrogen gas)
B Set Polytropic Indices (n)  Calculate the value using n = 1.41 (nitrogen gas) M Calculate Maximum Supported Impact Pressure (Ps) ~ Ps = 1.1 X Pa [: 10X - MPa]
. . B Calculate Accumulator Gas Volume (Va) when Pressure is Pa
M Calculate Maximum Target Line Pressure (P3)  Ps = (1-+Ripple Factor/100) X Pm = [(1 + /100) X = MPa ] (Va)
Wev2-(n—1 X X (1.41—1
B Calculate Necessary Gas Volume (V1) for Accumulator VA = ( )1 = ( — z = )
n— A1—
1 1 2000-PA X ((E) n —1) 2000 X X ((_)71_41 —1 )
Pm \T 1.41 PA
q'K1'(P1) X x(—————)
V1= 5 = 3 = 2
. ( Pm )T 1— ( ) 141 M Calculate Necessary Gas Volume (V1) vy = ya x 2 | = X - = ¢ &
P3 for Accumulator P1 =
g
Q@
Q
| Select a NOK Accumulator Model | Select a model that satisfies “V1 = Accumulator Gas Volume” from the individual series listed on pages 12 to 31 | Select a NOK Accumulator Model | Select a model that satisfies “V1 =Accumulator Gas Volume” from the individual series listed on pages 12 to 31 3_
. . w
Select the AT series if the bladder for the 10 ¢ or larger accumulator is replaced from the gas side. Select the MC series or AL series for 1L accumulator. @
)
-Select the series [ ] according to the relevant Pmax,V1.] [Model Code of Selected Accumulator] [Gas Volume] -Select the series [ ] according to the relevant Pmax,V1.] [Model Code of Selected Accumulator] [Gas Volume] =
o
i . . >
- Set the rubber material to according to the fluid used and temperature. 2 - Set the rubber material to according to the fluid used and temperature. 2
- Set the wetted specification 10[ ] according to the fluid used. - Set the wetted specification to[ ] according to the fluid used.
-Set the joint for fluid port connecting and specifications required by the gas side. -Set the joint for fluid port connecting and specifications required by the gas side.
[ No. of Necessary Accumulators (V1; £/Accumulator Gas Volume; 2/unit) [Rounded to the nearest whole number] =~ units ] [ No. of Necessary Accumulators (V1; £/Accumulator Gas Volume; £/unit) [Rounded to the nearest whole numberl = units ]
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<_Conversion Tables for Main SI Units__—> The units within the thick frames represent Sl units.

m in
Length 1 39.37
2.54x1072 1
m?3 ) in® U.S.gal. U.K.gal.
1x1078 1 61.0271 0.26419 0.2200
1 1x10° 61027.1 264.19 220.0
Volume _
1.64x107° 0.01639 1 0.00433 0.0036
3.79x1078 3.78543 231 1 0.8327
4.55x1073 4.54596 277.413 1.2010 1
kg Ib
Mass 1 2.20462
0.45359 1
N dyn kgf
1 1x10% 1.019 72x10~"
Force _ _
1x10-° 1 1.019 72x1076
9.806 65 |9.80665x10° 1
Pa MPa kgf/cm? bar psi
1 1x10°6 1.0197x1075 1x1075 14504 %107
1x106 1 1.0197x10 1x10 1.4504 %102
Pressure _ _
9.80665x104/9.80665x10~2 1 9.80665x107"| 1.4223x10
1x10% 1x10~" 1.0197 1 14504 %10
6894.757 |6.8948x107%| 70307x1072 | 6.8948x10~? 1
Pa or N/m? | MPaor N/mm?2|  kgf/mm? kgf/cm?
1 1x1076 1.0197x10~7 | 1.0197x10~%
Stress 1x108 1 1.0197x10~1| 1.0197x10
9.80665x10° 9.8067 1 1x102
9.80665x10*| 98067 x 102 1x1072 1
J kW -h kgf-m kcal
Process 1 27778x1077| 1.0197x107"| 2.3889x10~*
Energy 3.6x10° 1 3.6710x105 | 8.6000x102
Cal. 9.8067 |2.7241x1078 1 2.3427x107°
4.1861x10° | 1.1628x1073 | 4.2686 x10? 1
Power W kgf-m/s PS kcal/h
(Rate of 1 1.0197x10~"| 1.3596x 1023 | 8.6000x 10~
Production, 9.8067 1 1.3333x1072 8.4337
Motive Power) | 7 355x102 |  7.5x10 1 6.3253x 102
Heat Flow | 4 1608 | 1.1857x10-1| 1.5810x10- 1

Pa-s cP P
. . 1 1x103 1x10
Viscosity ~ ~
1x10°3 1 1x107°2
1x10 1 1x102 1
m?/s cSt St
Kinematic 1 1x10° 1x 104
Viscosity | 1x10°6 1 1x1072
1x1074 1x 102 1
= : W/(m-K) |kcal/(h-m-“C)
erma >
Conductivity 1 8.6000x10
1.1628 1
Heat W/(m2 K) kcall(hm2°C)
Transfer 1 8.6000x10~"
Coefficient 11628 1
kcal/(kg-°C)
J/(kg-K) 4
Heat 1 2.3889x10~*
41861x10° 1

<__Temperature Conversion Table >

Temperature

= = = =
—40 | —40 | + 80 | +176
—20 | — 4 | +100 | +2r12
0 | +32 || +120 | +248
+20 | + 68 | +140 | +284
+40 | +104 | +160 | +320
+60 | +140 | +180 | +356
"C=2-X(F-32) °F=3-X°C+32

73



