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FOR SAFETY USE

The Product is to be used by those who has a basic knowledge about material,
fluid, piping electricity regarding Control Valves (solenoid valves, motor valves, air
oerated valves and so on.)

Never use this Product by those who have no knowledge or are not well trained
about Control Valves.

Should be any trouble or accident caused by a wrong selection and/or wrong use
of the Product even by a person of basic knowledge about Control Valves, we are
not responsible therefore.

Since any customer of the Product have a variety of its application, we are not in a
position to get all the information on how and where the Product is used. There
may be the cases where that the Product may not meet customers’ requiremnent
or may cause any trouble or accident, by fluid, piping or other condition that are
not within the specifications of the Product.

Under such a circumstance, select with their responsibility the most suitable
application and use of the Product according to the customer’s requirements.

The Product incorporates a various safety arrangement, however miss-handling of
the product may lead to any trouble or accident on customers side. To avoid any
possible trouble, read this INSTRUCTION MANUAL carefully and
understand it fully.

Pay your attention to the items described in this Text, as well as the items
indicated below.

ACAUTIONS

@When energized, heat is generated at coil portion of solenoid valves and
motor valves particularly “Class H” coil where may have a high
temperature.

@There my have electric shock when wire connecting portion of solenoid
valves or motor valves are touched. In case of disassembly or inspection,
turn off power supply beforehand. Don’t touch live portion by wet hands.

@®Make piping so as not to have leakage and check for no leakage before

use, because in case of control valves for high temperature fluid like
steam, leakage may cause heat injury.
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Thank you very much for purchasing CKD’s solenoid valve model HVB series for
use in a high vacuum atmosphere.

The model HVB is a solenoid valve developed for use with high vacuum based on
years of experiences so that it can be used in various fields by as many as
possible customers.

We are sure that CKD’s strict quality control system will draw your complete
satisfaction.

In order to use the CKD products more effectively, please read through this
instruction manual thoroughly.

Please refer to the latest specification sheet and drawing of this product for the
allowable specifications, the internal construction and the parts list.
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1. Safety precautions

5.

When designing and manufacturing a device using CKD products, the manufacture is obligated to
check that device safety mechanical mechanism, pneumatic control circuit, or water control circuit and
the system operated by electrical control that controls the devices is secured.

It is important to select, use, handle, and maintain the product appropriately to ensure that the CKD
product is used safely.

Observe warnings and precautions to ensure device safety.

Check that device safety is ensured, and manufacture a safe devise.

WARNING

. This product is designed and manufactured as a general industrial machine

part. It must be handled by an operator having sufficient knowledge and
experience in handling.

Use this product in accordance of specifications.

Contact CKD when using the product outside the unique specifications range, when using it outdoors, and when

using it under the conditions or environment below. Do not attempt to modify or additionally machine the product.

@ Use for special applications requiring safety including nuclear energy, railroad, aviation, ship, vehicle, medical
equipment, equipment, or applications coming into contact with beverage or food, amusement equipment,
emergency shotoff circuits, press machine, brake circuits, or for safeguard.

@ Use for applications where life or assets could be adversely affected, and special safety measures are
required.

. Observe corporate standards and regulations, etc., related to the safety of

device design and control, etc
1SO 4414, JIS B 8370(pneumatic system rules), High Pressure Gas Maintenance Laws Occupational Safety and
Sanitation Laws, and other safety regulations, corporate standards, and regulations.

Do not handie, pipe, or remove devices before confirming safety.

@ Inspect and service the machine and devices after confirming safety of the entire system related to this
product.

@ Note that there may be hot or charged sections even after operations is stopped.

@ When inspecting or servicing the device, turn off the energy sourse(air supply ro water supply), and turn off
power to the facility. Discharge any compressed air from the system, and pay enough attention o possible
water leakage and leakage of electricity.

@ When starting or restarting a machine or device that incorporates pneumatic components, make sure that the
system safety, such as pop-out prevention measures, is secured.

Observe warnings and cautions on the pages below to prevent accidents.

Bl The safety cautions are ranked as “DANGER”, “WARNING” and “CAUTION” in this section.

A DANGER : Wnen a dangerous situation may occur if handling is mistaken leading to fatal
or serious injuries, or when there is high degree of emergency to a warning.
A WARNING : When a dangerous situation may occur if handling is mistaken leading to fatal

or serious injuries.
A CAUTION : When a dangerous situation may occur if handling is mistaken leading to
minor injuries or physical damage.

Note that some items described as “CAUTION” may lead to serious results depending on the situation.
In any case, Important information that must be observed is explained.
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2. How to order

@ 12--@-( 2¢C )@-<D0249 _ —
| Modelof Series =
H H H H
\Y \'4 A\ \%
B B B B
2 3 4 5
1 1 1 1
Contents 2 2 2 2
2 |22mm @
eSerigs Size 3 |28mm ®
(Coil Width) 4 34mm o ® |
5 [40mm ol @
4RM _{1/4”JXR male joint LK K 2K ]
@ joint method 6RM  |3,/8”JXR male joint L ® | ®
4S  |1,/4” Barbedjoint ® e  ® | ®
6S (38" Barbedjoint i | e | @
6N |NPT 1/8 ® | & ~
8N _INPT 1/4 1@ @& | @
10N _[NPT 3.8 i @ | &
6 Rc 1/8 @ | e | ;
8 |Rc 1/4 | ® @ | e
10 {Rc 3/8 | ®!l @
_ Z b1 ® | - T
©oritice 2 b2 ® | ©
3 3 ® & |
5 4.5 ' © | e
6 b6 L EK )
C In the case of AC
@ Coil Option with all wave rectified
. 2CR | STD |1 [ B B
In the case of DC- ; i j
2C STD [Grommet withleadwire | @ | @ | & | @
Grommet with lead wire
2Cs surge suppressor e e/ & o
DIN terminal box (Pg11)
2G| Gpion 352 ® © | e e
DIN terminal box
2HS indicator light/surge ®© & ® @
suppressor (Pg11)32
3 Blank | STD {Unavailable © @ @ @
Osgion B Cption |Mounting plate ® © o o
® {ACT100VIACI00V 50/60Hz ® © | © @
Voltage AC200V|AC200V 50,60Hz e © |  © | ©
| DC24V |DC24V © © & | e
DC12V [DC12V ® © & @
%1 : When"D"is 2CR, a full wave rectified bridge and a surge suppressor is incorporated in the Coil.
2 HVB212 shows small terminal box(Pg9)
© Available
<Examp|e of model number> Table 1. Kind of fitting and Combination of Orifice.
(C) orifice
HVB2T12—4RM—-2-2CB—-DC24V joint method z zc 03' 516
Model Name:HVB212 (B | jointbore isize | 61| d2] 63 b5l 66
HyB212 |4RM JUXA mate el @1 @ o
Series size - 29mm 4S5 [Barbed joint 1/4: el e
® port : 1,/4"JXR male joint T e e e
& Orifice D92 v Ba12 |4RM |UXR male  t174~ 1Te e
Coil option : Grommet with lead wire 45 |Barbedjoint 174" e | e
Other option : Mounting plate :: ::; ‘;3“ : :
/e
@ Voltage DC24V T Tre P Te To
3 Rc 174" e o 3
HvB412 |[4RM JJXR male 1/4" e [ 3
6RM JJXR male a/s" e e I
4S Barbed joint 11/4" | @ L]
6S Barbed joint 33/8" i R 5 @
18N INPT 174" e @ |
10N NPT 3/8" SpnapaE] @
s |Rc /e o |e |
10 |Rc 38" o] e
HVB512 [4RM JJXR male 1/4" (-]
6RM |JXR male 3/8" i) @
45 |Barbed joint :1/4” 2 )
6S _|Barbed joint 33/8" e o
lsn__INPT 14" 1o
10N NPT 3/8" Hi @
8 Re¢ 174" @ i
10 jRc 3/8" i (]
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3.Specification of Product

N ,
e Qrifice Sign. e e 32 0 3 | 4 6. 4 |5
1.Guarantee resist pressure |Water Pressure MPa 5.0
2.Fluid Conditions Fluid _ Air-Vacuum-inert gases(3¥1)
Fluid temp. — 5~55°C
1.0X10°] 1.0%10° [ 1.0X10°] 1.0X10°] 1.0X10°] 1.0%10°] 1.0X10°[ 10X 10" [ 1.0x10°
Range use of presure Pa(abs) ~1.0X | ~03X | ~08X | ~03X | ~1.0X | ~03X | ~02X | ~08X | ~03X
10° 10° 10° 10° 10° 10° 10° 10° 10°
Maximum working pressure MPa(3%4) 1.0 0.3 0.8 0.3 1.0 0.3 0.2 0.8 0.3
Exhaust back pressure MPa(3%5) 0.6 0.15 0.5 0.25 04 0.2 0.05 0.2 0.15
Valve seat leakage rate Pa-m’/sHe below 1.0X10° (at the normal temp.)
External leakage rate Pa-m’/sHe ) below 1.0X10°° (at the normal temp.)
3Voltage Regulation Rating — Continuous rating
Voltage — DC12V,DC24V,AC100V(50/60Hz),AC200V(50/60Hz)
Permission voltage change - Rating Voltage +=10%
Electric power DC:4W DC:6W DC:8W(36) DC: 11.5W
—_ AC:4.3W AC:6.5W AC:83W AC:11.8W
Insulation Resistance — above 100MQ checked by DC1000V
Withstand Voltage — AC1500V in a minute(at Commercial frequency)
Heat-resistant class - Class B(JIS C 4003)
Temp Rise — below 75K at rating voltage
4Working Conditions Ambient Temp. — 0~55°C(Don't freeze)
Ambient Humidity — below 90%
Mounting Posture — Free
Protection class - gite. IP61(JIS C 0920)
Atomosphere — No corrosive gas and flammable
5.8harp Coil Width mm 22 28 34 40
Joint Caliber JXR male joint(3%2) 174" 1/4" 1/4" 3/8" | 1./4” | 3,/8”
Barbed joint 1./4” 1./4” 1./4” 3/8"|1/4”| 3/8"
NPTRe 1,/8” 1/8,1/4" 1/4" 3/8 | 1./47| 3/8
Qrifice mm 1 2 2 3 3 4.5 6 4.5 6
Cv flow factor —(%3) 0.04 ] 0.17 | 0.1710.33| 0.33| 0.6 | 1.05| 0.6 | 1.05
Mass kg(3%7) 0.16 0. 29 0. 50 0. 69
8.Special Note 31 : The endurance frequency might become remarkably short depending on a dry level.

32 :JXR fitting can be connected with VCR fitting.

$¢3:The published Cv flow factor is a flow factor of NPT joint.

34 :Max. working diff. pressure shows the difference between port B (high-pressure side)
and port A (low-pressured side.)

¥5:Pressure that can be pressurized from A port as B port the atomosphere.

36:DC12V become 8.6W.

37 :The published mass is a value of the Grommet with lead wire and NPT joint.




4.0peration Explanation

Valve Sheet

Open Operation

|

I

—Tj]j C

PLUNGER ASS'Y @ absorbs CORE ASSY @
when energizing to the Coil @ ,and the Valve

Sheet opens.

The fluid flows to A port < B port..

MAIN PART MATERIAL

_|eaRts

| MATERIAL

SM-50677

-A/

Close Operation

PLUNGER ASS’Y @ from CORE ASSY @
according to the power in SPRING ®,
returns to former position when energizing to
the Coil @ is stopped and the Valve Sheet
shuts.

(MOLDED COIL)

@ |colL ASS’Y

@ | COREASSY SUS,C3604

® | CUSHION SEET PET

@ | PLUNGERASSY | SUS,FKM,PET

® | O-RING FKM

® | SPRING SuUS

@ | BODY SUS304 or SCS13
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5. WARNING,/CAUTION

5-1.Design & Selection
WARNING

(@ Do not use this product for an emergency shut off valve.

This product is not designed as valves to ensure safety such as emergency shut off valves.
When using in this type of system, always take separate measures that will accurately ensure
safety.Wrong part selection may cause major functional problems.

@ Do not use this product for an explosive environment.

This product is not designed as valves to explosion proof solenoid valve. Be cautious.

® Working fluids |
These high vacuum components control gases and vacuum. If other fluid(liquid and solid) is
used, malfunctioning may result. Before using, Confirm the compatibility of the component
material and fluid, atmosphere. If the fluid is solidified, the leakage may occur due to the valve
seat leak, operation failure or damage of the plunger sealing etc.. Confirm if the fluid is
solidified.

@ Fluid quality
Provide a filter in supply as foreign particles such as burrs from plumbing may cause
malfunction such as valve seal leakage.

® Fluid temperature
Use this product within the fluid temperature range specified, or it may cause mulfunction or
leakage of this product.

® Working environment
@ Store the products in a safe environment away from explosive gas, flammable gas

corrosive gases, water, and high humidity.
® Use this product within temperature and humidity range specified, or it may cause
mulfunction or leakage of this product.

@ When this product is used, in case of causing the serious danger to human life or to
property, design your equipment, machine or system etc. with performance plus
safety measures which minimize the danger even when the equipment, machine or
system etc. has a failure.

/\ CAUTION

@ Secure maintenance space
Secure the space required for maintenance and inspection.

5-2.Installation
AWARNING

@ Installation
Read “Caution in Usage” in the Instruction Manual. Install this product only after completely
understanding these contents.
Verify correct installation by a thorough functional inspection after installation.

_7_
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/\CAUTION

@ Piping/Tubing
® Dust and burr left inside the pipe may damage the valve seat or plunger sealing and
cause leakage.
@ Follow flow direction when connecting components.
@ Tighten the joints after making sure that no dust or burr are left behind on the sealing
section.
® After tightening the joint, check for leakage.
We recommend you to confirm leakage using a helium leak detector.
@ NPT. Rc
® We will recommend the seal with the fitting to be done with the adhesive.
@ Please refer to the table below for the piping tightening torque.

Calling diameter of piping Recommend value of piping tightening torque.[N.m]
NPT1/8, Rc1/8 18 ~ 20
NPT1/4, Rcil/4 23 ~ 25
NPT3/8, Rc3/8 31 ~ 33

® Procedure for tightening JXR joint
@ JXR joint(Gasket material: Nickel) Tighten the nut by hand and finish tightening the nut
1/8 turn with the appropriate tool. (If using optional materials, contact CKD.)

Surgical Knife Nut Bead

Holder Gasket

@ Procedure for tightening Barbed joint
® Before mounting process, check components. Insert tube and ferrule completely. Tighten
the nut by hand, and finish tightening the nut 1/4 turn with the appropriate tool.

N2 =2D

® Installation Frontfelul Backfelul Tube
@ During installation, all wetted surface areas must be kept free of any contaminants.
@ Pay attention to the connecting direction. Check for pressure rating and select the
direction. If mounting direction is incorrect, it may cause mulfunction or leakage of this

product. (Reverce vacuum is not available for the product,HVB41-X0462.Confirm its
details with its specification sheet.)

-8 -
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Wiring
® Check power voltage.

The voltage shall be within £10% of the rating. Use outside of the allowable voltage range
can lead to malfunction or coil damage.

Use a breaker such as a fuse on the control circuit side to protect the electric equipment.
Adopt a switching circuit that does not cause chattering at the contact point.

When using a contactless relay circuit or a programmable controller, etc.,leakage current
could cause the solenoid valve to malfunction. Use a contactless relay circuit or a
programmable controller that has leakage current, should be following value or less.

ke
 current|Model of

. HVB*12 2mA or less |[1mA or less |1mA or less |2mA or less

—__ | Actoov | Ac20ov | DGy |

The electric wire for wiring must use official sectional area 0.5mm? or more as a standard.
Moreover ,impossible power must not join the lead wire.

@ Surge suppressor

This product includes the surge suppressor as a custom specification. Please pay attention to
the following details.
© Purpose and limitations of surge suppressor for solenoid valves.
The built-in surge suppressor aims to protect the output area of the driving force of this
product. Protection of the other peripheral equipment cannot be expected, and they may
be affected by surge and cause of damage, malfunctioning, etc. To the contrary, it may
absorb surge that other apparatus generates, and cause damages such as damage by
fire. Please use caution.
® Performance and side effects of surge suppressor
Surge suppressor limits the surge voltage (reaches up to hundreds of volts) to the low
voltage level that the output area can bear. Depending on the circuit output of use, it may
be insufficient and cause destruction or malfunctioning. Moreover, it has side effects
which results in delay.
® Do not parallelly connect with the other apparatus.
If other apparatus or solenoid valve is connected parallel with this product, when the
product is OFF, the reverse voltage surge will be generated against those parallel
connections. This reverse polarity of voltage may cause destruction or malfunctioning of
the apparatus of parallel connection. Please avoid the parallel connection with other
apparatus. Also, please avoid parallel drive of two or more solenoid valves.
@ Turn the power supply off after the drive output is turned off.
Do not disconnect the power supply until the drive output is turned OFF. If power supply
turns off, emergency stops, blows a fuse, accidental disconnection, or etc. occurs while
the drive output is ON, it may cause damage, destruction or malfunctioning of other
solenoid valves and apparatus connected to the power supply.

..g_.
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® Protect the circuit from heavy current when the surge suppressor has a defect.
From damage caused by excess voltage/over-current, in many cases, the surge
suppressor built-in this product causes short circuits. Heavy current may flow with Output
ON from the damage, and in the worst case, the output circuit and the product may cause
damage or a fire. Please do not continue energizing with a failure state. (Please install an
over-current protection circuit in a power supply or a drive circuit, or use a power supply
with over-current protection to prevent current flow.)

5-4. During use
ACAUTION

Use this product in accordance of specifications. Confirm the latest specification sheet and
drawing of this product about the allowable specifications.

@ The solenoid valve coil heats up when energized and may reach high temperature. Handle
with Caution! Direct contact with coil may result in burns.

® DO NOT apply wrenches to the wrench flat part.
If this part is tightened or loosened, we do not guarantee the product performance.

e

=

The wrench flat part

ST
Ulle 1

@ Touching the pin connector of the solenoid valve may result in electric shock.
Don’t touch live portion by wet hands.

ACAUTION

Maintain the product according to the Instruction Manual.

5-4. Maintenance

@ Disconnect the electric power and turn OFF the gases before doing any maintenance work.
Don’t touch live portion by wet hands.

® Before replacing a valve, please purge thoroughly with inactive gases so that any peripheral
equipment and personnel will not be affected with residual gases in the valve or the tubing.

..‘}0_
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@ Before mstalhng a valve, please remove dusts, burr and flash thoroughly and provide piping.

® After maintenance, perform leakage test.

® Resolution and assembly method

<<After it resollves, and it asembles it again of the product, | will assume a product

guaranteeoff the subject.>>

/ @acup
éﬁ (@NAME PLATE

X2

l/

T

' (BCORE ASSY

e

)
\K* ) Large diameter side

i
% @®SPRING

@ Small diameter side

@PLUNGER ASS'Y
“ /
)
i ___— ®ORNG
.\%

/ @WAVING WASHER

KCUSHION SEET enters
for CORE ASSY

Model CORE ASS'Y Tightening Torque

HVB212 12 ~ 18N-m
HVB312 16 ~ 24N-m
HVB412

21 ~ 31N-m

HVB512

< Resolution method>
1. (DCLIP is detached
(Tool : Minus driver etc.)
2. @NAME PLATE
@ColL
@WAVING WASHER is detached.
3. (BCORE ASSY is detached.
(Tool : Special treatment device and monkey, etc)
XInthe CORE ASS'Y , there is a CUSHION SEET
(PET), and note the dropout, please.
4. B®SPRING
@PLUNGER ASS'Y
®0-RING is detached.

<Assembly method >

. Itis confirmed that the seal parts and each part,
especially the seal side includes neither the foreign
body nor garbage, efc.

2. (®O-RING is installed in O-RING ditch of @BODY.
It is confirmed that there is no twist in O-RING.

3. Install @PLUNGER ASSY and ®SPRING.
SPRING is conic shape. The small diameter side.
Please install it in BODY side.(lower side)

4. (BCORE ASSYY is installed, and it tightens temporarily
by tightening the hand. Please note that @O-RING
comes off, is bitten, is crowded, and doesn’t twist.
*In the CORE ASS'Y, there is a CUSHION SEET

(PET), and note the dropout.
After a temporary tightening, it tightens with a tool.
(Refer to the tightening torque to a left table.)

5. @WAVING WASHER
@ColL
It installs it in order of @NAME PLATE
(DCLIP is installs.



@ Inspection

When the product is resolved and it assemble it again,
(1) Please confirm the presence of the outside and an internal leakage by the Leakdetector etc.
(2) Please confirm an electric signal is put,and the valve does the opening and shutting

operation normally.

Maintenance and Inspection

SM-50677-A/1

Please make periodical inspection (function inspection, leakage inspection, etc.) for 1-2 times
per year to use this product at the best condition.

© Troubleshooting

If a failure should occur, following are assumed for causes.
Please contact with your distributor.

Cause

Countermeasure

- Jam with foreign materials or
adhesion of them.

+ Mark, deform on the valve seat.

* Mounting direction of the valve is
incorrect.

+ Please contact with your distributor.

+ Please contact with your distributor.
* Check the allowable pressure, and
change the direction.

* Mark on the O-RING.

+ The core assembly damaged.
+ Mark on the joint sealing.

« Mark on a gasket(ferrule) etc.
« Loose fitting nut.

+ Please contact with your distributor.

+ Please contact with your distributor.

+ Please contact with your distributor.

» Please replace the gasket efc.

+ Please replace the gasket efc., and tighten
the nut with the specified amount.

- Power is not ON.

» The voltage is not normal.

+ Foreign material is bit or adhere in
either to plunger or core assembly.

+ Plunger or core assembly is
abnormally worn out.

« The pressure difference of the valve
is beyond the allowable pressure
difference range or mounting
direction of the valve is incorrect.

» Coil failure

+ Check the wires, a fuse etc., and Turn the
power on.

- Check the coil voltage and power voltage the
same.

+ Please contact with your distributor.

« Please contact with your distributor.
+ Check the allowable pressure,mounting
direction of the valve efc., and change the

direction or the fluid pressure.

- Please contact with your distributor.

* Power is not OFF.
- Foreign material is bit or adhere in
either fo plunger or core assembly.

+ Check power source.
« Please contact with your distributor.

« Foreign material is bit or adhere in
either to plunger or core assembly.

» Plunger or core assembly is
abnormally worn out.

- Please contact with your distributor.

- Please contact with your distributor.

Symptoms
1. | Internal leakage
2. | External leakage
3. | Malfunc | Valve does
-tioning | not open.
Valve does
not close.
Instable valve
operation
Burned coil

* Abnormal voltage

» Check voltage

©Any other troubles not included in the above table shall be contacted to your distributor.
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