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Wide variation meeting
different applications.

New vacuum system SELVACS supports a wide
range of applications ranging from minute

workpieces such as electronic parts to large |

and heavy workpieces in

I
automobile | '
manufacturing, etc. \ b
. | < .
Compact design ‘. w 7/ Unitized/modularized
Each component has The ejector system/vacuum pump system
been compactly designed which form the core are unitized and
modularized, designed to save space

to save space. ized, desi
and increase ease of use.
' Wide model variation
Extensive model series and variations handle

a wide range of fields and applications.

<N W Vacuum system components

SELVACS now available

& y.
v Convey and transport various products
v and parts
\/ Can be used for insertion, positioning, ‘
box packing, etc. 8 o

@ Suction transport of various electronic components,
semiconductor substrates, wafers, DVDs, etc.

@ Assembly insertion of small parts

@ Transport of liquid crystal panels, glass panels, etc.

@ Box packing of canned beer, canned juice, etc.

@ Transporting and moving boxes in logistics warehouses

@ Transporting light, medium and heavy objects in various
production lines such as automotive

w Others

ROHS 2 RoHS compliant



SELVACS | System configuration

Ejector system/vacuum pump system

Ejector system and vacuum pump system form the core

of the vacuum system.

Various units are available from single units to those

combining related products.

Suction pad

Attachment that directly suctions workpieces.
Various materials, shapes and pad diameters are
available according to the size, weight and
characteristics of the workpiece.

Vacuum ejector unit

Pressure
switch for
Example of circuit positive
pressure
(—. Ejector system S
=0 O
Compressor ﬂ C
0]
—— 1
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Filter/regulator

@ Vacuum pump system
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_ IWEE
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Vacuum regulator

Vacuum-related products

Various related products such as vacuum burst valve,

vacuum pressure switch and vacuum filter are available

according to the usage of the vacuum system.

Related products

Related products suitable for more advanced vacuum
systems such as vacuum filter, vacuum regulator, quick
valve, precise suction plate and buffer unit are available.

Vacuum pressure switch Suction pad
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Series
variation

Ejector system
Single unit

Series variation I

El= Components
s | = . . .
g (-2 With valve| With switch
=
. = = — — —
Model Series =|=| o | s E|l s | 8| B
E(S|o|E|=23|2]| 5| 3
=2 o | E S £ & = =
sl2|&| 282|822
= = s o @ Q = S
S|l | =2 | |loas| = | & | £
VSY Series
With vacuum burst function @
. . ""u" "i 19
- Ejector and vacuum burst function are 3 ;j i 1 ©
integrated 2 3 ']"‘ T,,.:? 255
- Compact and lightweight, it can be used at the S ’
end of vacuum piping
VSH Series
Solenoid valve direct mounting (supply port thread)
- Air supply port size: Solenoid valve can be s0.8| 13
directly mounted from M5 to R1/4 Series to’ o
- A wide range of nozzle diameter variations } 4%
N 228 | 116
from 20.5 to 2.0 Vg
aE> VSU Series
y 8l € |Tubular .
5‘ z - Installable in the middle of piping since the \ ) 13 | to
- © vacuum port and air supply port form a straight & #
>3 < . L) 23
8 ) line. '
[Ty - Dedicated bracket is available
VSB Series
Square 17
- Square silencer built in, enabling body . S
. . = 122 | to O
mounting and fixing Pl
- Option for mechanical vacuum switch can be ) G . 48.5
selected.
VSC Series
Pad direct mounting (vacuum port thread)
- Vacuum port size: Vacuum pads can be s |145
directly mounted from M5 to R1/4 Series - o tc;
- A wide range of nozzle diameter variations > i 224 | 109
from 0.5 to 2.0 ‘1 ke
Ejector characteristics table
i Achieved vacuum pressure Intake flow rate Consumption flow rate
Nozzle diameter . o
(-kPa) *1 (//min (ANR)) (¢/min (ANR))

ModelNo] (mm) | W | L | E | W W | L | £ |
05 0.5 90 to 91 7 11t0 12 3to 10 11.5 81017
07 0.7 90 to 93.1 66 to 67 90 to 92 12t0 13 18 to 26 910 10.5 23 17
10 1 20to 28 26 to 42 19 to 21 46 34
12 1.2 93 90.4 to 92 38 50 27 70 47
15 1.5 66 9 63 95 42 100 70
20 2.0 104 to 110 174 to 180 82 to 84 200 150

*1: Supply pressure of H and L is 0.5 MPa and supply pressure of E is 0.35 MPa.

*2. H High vacuum/medium flow = high vacuum

L Medium vacuum/large flow = large flow
E High vacuum/low flow = low supply pressure, High vacuum (energy saving)

Intro 3
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Ejector system

Series variation

@: Standard equipment O: Option

Components Nozzle diameter (mm) Achieved vacuum |Intake flow rate| Consumption flow
g g o pressure (-kPa) *1| (#/min (ANR)) | rate ({/min (ANR))
=] c [%]
8 | & |5=(2 |04]05|06|07 1012|1520 Page| [
> ‘» (&) c
<5l s EE c@ (0.4)((0.5)((0.6)|(0.7)[{(1.0)[(1.2){(1.5)[(20) H | L | E | H LI EIH E %
:‘:H = o == =
2==Z 2 |03|2¢ g
3
@
7]
|1 O] 0 @) 7 | 12| 3 11.5 8 6
@) 90 | €6 1 90 o e T a0 | o 23 17
O 90 7 | 12 11.5
O 13 | 26 | 105 23 17
ol 0O O 66 | a2 28 | 42 | 21 46 34 | 14
©) 93 38 27 | 70 | 47
O 63 | 95 | 42 100 70
O 104 | 174 | 82 200 150
® | O| O ©) 90 7 | 12 11.5 14
©) 92 | | % o5 ] 23 17
O 90 7 | 12 11.5
[ O 13 | 26 | 105 23 17 | 14
@) 93 66 | 92 28 | 42 | 21 46 34
O 38 27 | 70 47
O 90 7 | 1 11.5
O 13 | 26 | 105 23 17
(OING) O 28 | 42 | 21 46 34 | 14
O 03 | %0 | %2 38 27 | 70 | 47
O 63 | 95 | 42 100 70
O 110 | 180 | 84 200 150
|
*1: Supply pressure of H and L is 0.5 MPa and supply pressure of E is 0.35 MPa.
*2. Values in () for the VSQ twin nozzle are for small bore size nozzle.
CKD  inwos



Series Ejector system
variation Unit combination

Series variation I

E|l = Components
5| E : : :
g 2 With valve| With switch
Model Series s|l=2|2| & Els| 38| B
=| 2|2 8|83 5|33
s|l2|5|2|8:|5|E| £
S|la|=2|8|las|=| &5 | =
VSG Series
Comprehensive type that emphasizes basic performance :
- Dedicated single unit 5 117 ° S o o
- Valve, vacuum pressure switch and filter are ‘J | f,"i" 1;8
unitized. Select according to your application. 5 L_J.
VSK/VSKM Series
Ample variations are available )
- Modularization of each unit enables optimal unit } 3 60 |0
selection. é ; =3 16 | to Ol O | O] O
- Built-in check valve and vacuum burst valve with 0 A e 153 (A modelvith
- - model wi
air timer can be selected. digital display can
also be selected)
VSJ/VSJIM Series
Preventing workpieces from being blown away due to burst airflow rate and pressure control @
- A self-hold model that supports power saving in ,{,? 156
vacuum generating valve is also available. # % [ 0wlow|lole!| e O] 0O
- Vacuum burst circuit relief function realizes 3 1755
shortening of vacuum burst time. | '
'al
(With digital display)
VSN/VSNM Series O
£ S Fast and stable response y 505 (The type
9 '-g - Compact and lightweight. The height dimension i ' vithadigtal
7 c . . 103 | to O [ ] (] O |
> = is made especially compact. L display can
i Sy S 171 pey
o IS - A direct acting valve is used as the main valve to - alsobe
..g 8 achieve ON/OFF responsivity of 5 msec or less selected)
=
Tl S |VSX/VSXM Series
) . .
Lightweight and compact ol o
- Direct mount and DIN rail are available for 71
mounting. Fioe 05t 1 O | ® ) @
- A self-hold model that supports power saving in 84 d(iTiTZItzizel‘githc:n
vacuum generating valve is also available. algso be szleZted)
VSQ Series
Large vacuum unit ideal for controlling large flow rates
- Standardized three types of nozzle: single,
: /(iouﬁ)fleha:jd tw: | that rt ing i S b 400 ©
self-hold mo e. a sup.po ] powe.r sawng in b‘:_;‘ #iy 315 | to ° °®
vacuum generating valve is also available (single ol 470
nozzle only).
(Wi digtal
display)
VSZM Series
Dedicated manifold, reduced wiring
(flat cable/D sub-connector) compatible Contact Ol O
- With atmospheric pressure relief valve installed, " CKD oleo!l e
atmosphere burst at high flow rate is possible, oy for
i i details.
shortening the vacuum burst time etails (The type with a
- Self-hold energy-saving type is also available, digital display can
with valve power consumption of 0.55 W also be selected)

Intro 5



Ejector system

Series variation

@: Standard equipment O: Option

Series variation I

Components Nozzle diameter (mm) Achieved vacuum |Intake flow rate | Consumption flow
g § o pressure (-kPa) *1] (#/min (ANR)) | rate (/min (ANR))
[&]
3 | © (5|2 |[04]05[06|07 1012|1520 Page
;5 ;-f Eiu 29(0-4) (0.5)((0.6)((0.7)|(1.0)[(1.2)|(1.5){(20)| H | L | E|H| L | E|H|L]|E
=Z| = |33|2¢
@) 90 7 12 11.5
[ ) O 93 66 | 90 | 13 | 26 | 105 23 17 32
O 27 | 40 | 21 46 34
©) 91 7 1 11.5
©) 13 | 26 23
©1o]0 ©) 93 67 o1 27 | 40 | 21 46 34 40
©) 38 | 50 | 27 70 47
O 90.4 7 11 11.5
O | O ©) 13 | 26 | 10.5 23 17 | 66
@) 931 66.5 804 27 | 40 | 21 46 34
@) 38 27 | 70 47
O 2 6
O | O ©) 904 904 | 7 3 |115 8 86
) ) 9.5 45| 16 12
@) 90.4 7 12 3 11.5 8
O | O ©) 93.1 66.5|90.4 | 13 | 2422|105 23 17 | 112
O ) 2420 | 26 | 2019 46 34
O 63 | 95 | 42 100 70
O 93 | 66 | 92 =3 0|180| 84 200 150
QO |2-stage nozzle 24 23
O O O |2-stage nozzle 36 46 142
O |2-stage nozzle 93 40 70
Twin nozzle | O O 40 (24) *2 100 (23) *2
Twin nozzle| O O 70 (36) *2 200 (46) *2
O | O O 90.4 66.5 7 12 11.5 170
@) 93.1 ' 804 13 | 24 | 10 3 17
©) ) | 24 20 | 46 34

CKID) intos



Series

variation

Vacuum pump system

Model

Series

Series variation I

I =
s JE
7]

o
M <
o c
| 2
S =
o B

S
= S
= >
o W
©
S >

VSJP/VSJPM Series
Preventing workpieces from being blown away due to burst air flow rate and
pressure control
- A self-hold model that supports power saving in vacuum generating valve is also available.
- Vacuum burst circuit relief function realizes shortening of vacuum burst time.

L ]

VSNP/VSNPM Series
Fast and stable response
- Compact and lightweight. The height dimension is made especially compact.
- A direct acting valve is used as the main valve to achieve ON/OFF responsivity of
5 msec or less

VSXP/VSXPM Series
Lightweight and compact
- Direct mount and DIN rail are available for mounting.
- 3-way valve specification realizes a substantial reduction of vacuum burst time by
using a 3-way vacuum supply valve.

VSQP Series
Large vacuum unit ideal for controlling large flow rates
- Normally open and normally closed types are available for vacuum supply valves.

VSZPM Series
Manifold dedicated, reduced wiring (flat cable/D sub-connector) compatible
- With atmospheric pressure relief valve installed, atmosphere burst at high flow rate
is possible, shortening the vacuum burst time
- Self-hold energy-saving type is also available, with valve power consumption of 0.55 W

o7 C KD




Vacuum pump system

Series variation

@: Standard equipment O: Option

Series variation I

L
5 E Components
. N . —
23| o With valve |With switch g | Q
S.% 52 5 | 5 g o E; S | Effective cross-sectional area of vacuum valve| Page
ocles( 8| § |23|655|8s5| & | @ | ¥
ol |oo| €| & |[£S|€2|we| S| | @
EE|SO| 8| 2 |8a|25|c5| £ | £ | <
ns|n2| = | & |es|ho|<o| = | = | O
125.5
20 | to ( o ® O | O o 3.5 mm’(g4), 5 mm*(26) 194
158.5
O
525 (Amodel
' with a digital 2
10.3 | to ( o ( O |, 0.4 mm 210
display can
171
also be
selected)
78 O | O 2-way valve specification: 3.5 mm?’ (24),
4.5 mm*(26
05| 0 | @|e|e® ° o (@6) 230
88 ( 3-way valve specification: 3.0 mm* (24),
Amodel with a 2
digital display can 3.6 mm’(26)
also be selected)
O
315 o | O [ 16.5 mm’ 260
(With
digital
display)
11 C|le | e® | O | 0O | @ 4.5 mm’ 272

CKID) intos



Series
variation

Suction pad

Pad diameter guideline

Pad shape GRRICAtCh= 0.7 to 10 15 to 50 60to 100 | 150 to 200
Compact standard Thick and flat workpieces
_ =
S .
3 A2
IS
>
[%2]
.0
3
Deep Spherical workpieces such as
[ round balls &
-:‘ |
\\ _ ‘/
Workpieces with uneven
surface such as outer walls
Bellows
| I__Jll ¥
Multi-stage bellows Tilted workpieces or plastic
packaging products
Holder (bracket)
MA, A MB, B MC, C MD, D ME, E F
shape
Fixed, Vacuum||Fixed, Vacuum||Spring, Vacuum||Spring, Vacuum||Direct mounting, || Direct mounting,
outlet top outlet side outlet top outlet side Fixed Spring
HC HD HE AE BE HDW HEW
Spring, Vacuum||Spring, Vacuum|| Direct mounting, ||Screw-in, Vacuum||Screw-in, Vacuum||Spring, Vacuum | |Direct mounting, Vacuum
outlet top outlet side Vacuum outlet side outlet top outlet side outlet both sides outlet both sides
nos  CKID




Suction pad

Series variation

Pad shape

Applications

Pad diameter guideline

0.7t0 10

15 to 50 60 to 100

150 to 200

Oval

—

)

Workpieces with limited
suction space such as
substrates @

o

Soft

Workpieces that are prone to
scratches

]

27 Ny

& e T
\ o
\\:\\_///

e

Series variation I

Soft bellows

Paper or workpieces that are
prone to scratches

Anti-slip

Slippery workpieces with oil
adhered, etc.

U

Thin object

Thin workpieces such as
paper and vinyl

Flat

N

Thin workpieces such as
sheets and vinyl

Suction mark prevention

o

=

Liquid crystal glass, painting
process and semiconductor
manufacturing equipment

CKD
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Series

P Vacuum-related products
variation

[Position locking valve]

: Port size
Series Model No. : — Remarks Page
] Vacuum generator side| Workpiece side
c
S | VSECV Series
o . . VSECV-M3 M3x0.5
5 - Even if the workpiece comes off,
g vacuum is maintained for workpieces -
S in other circuits. . @ VSECV-M4 M4x0.7
@ - Compatible with SELVACS suction
pad series. VSECV-M5 M5x0.8
556
VSECV-M6 M6x1
VSECV-M10 M10x1.5
VSECV-6A R1/8, Rc1/8
[Compact vacuum regulator]
_ Port size
Series Model No. Remarks Page
26 28
VSRVV Series Elbow (output:
: VSRVV-*A* @) O (outp
- Both source pressure and terminals male thread)
can be controlled. A Elbow (supply:
- Vacuum pressure switch with digital ! @ VSRVV-"B* O O male thread) 560
display or pressure gauge for i;-'L'.;
vacuum can also be selected. VSRVV-*U* O O Union type
[Vacuum burst unit]
) Port size
Series Model No. : — Remarks Page
Vacuum generator side| Workpiece side
VSLF Series VSLF-44 4 4
- Controls the vacuum burst air while ) e e
maintaining the vacuum
characteristics of the vacuum ejector. J @ VSLF-66 26 26
- Vacuum burst circuit relief function ¢ . . L 570
realizes shortening of vacuum burst ﬁ‘ 3@} VSLF-46A o4 R1/8
time. '
VSLF-66A 26 R1/8
nto 11 C KD




[Vacuum filter]

Vacuum-related products

Series variation

@: Standard equipment O: Optional selection

Seri Model N Port size R k P
eries odel NO. emarks age
M5| 04 | 26 | 28 910|012 I
c
VSFB Series Large capacity union VSFB.66 ° Filtration area: .%
- Dust and water droplets are removed 20 cm® 5
by cyclone effect and element. \ VSFB.88 ° Filtration area: z
- Dust scattering is prevented because ) 20 cm’ S
the entire dust case can be detached Filtration area: @
with one touch. VSFB-1010 ® 20 cm?
Filtration area:
VSFB-1212 ([ 2
20 cm
VSFU Series Compact union Filtration area:
- Replacement and cleaning of VSFU-1s 1010 | O 2.8cm’ 574
element requires no tools. - LA Filtration area:
- Inline type that can be easily installed & * g‘}@ VSFUAL 1 © 1O | O 4.7cm’
in the middle of the piping. @ : Filtration area:
‘. VSFU-2
r% l“ﬁ _ O|l0|0O 7 Bem?
G WG Filtration area:
’ k@ VSFU-3 O|0|0O 2
12.5cm
VSFJ Series Compact socket VSF.44 ° Filtration area:
- Ideal for single ejector without built-in 0.8cm’
vacuum filter. 6 ‘ Filtration area:
VSFJ-66
o 1.1cm’
FSL Series Inline ’5 FSL100 ole Filtration area:
- Compact, lightweight and space ‘;9 H‘ 5 4.7cm’
saving inline type . Y ﬁ J FSL200 ol o Filtration area: 582
- Use either positive or negative : : 7.5cm?
» —— :
pressure 4 Filtration area:
g FSL500
ﬂ.\z ¢ o 0 12.7cm?
[Vacuum pressure switch]
. Port size
Series Model No. Diredt Remarks Page
M5 | @4 | 86 | 88 |mount
\'} ri NPN: 2-point
SUSLSGNIES vsuss\w | O O OO | O "
- 2-point output and analog output are output
available. NPN: Analog
- Three types of pipe connection are VSUSNA | O 1 O | OO 1O output
available: push-in fitting, M5 female t\ "- Sz g PNP: 2-point 586
thread and direct mount. r; Q"‘. veus-Pw | O 1 O 1 01 OO output
PNP: Analo
VSUSPA | O | O | O | O | O 9
output
[Air tweezers]
Pad diameter |paq rubber,
Series Model No. . Holder type | Page
02 |04 | 06 | 08 | material
VST Series Nitrile
o . ) . VAT-A'N O[O |O|O No valve
- Built-in suction pad and ejector in rubber
pen type body. . Silicone
- Ideal for assembling small parts. VATA'S 010100 rubber No valve 592
- Package type is also available. T o wareN |olololo Nitrile Int ted val
S -B* ntegrated valve
= ) rubber g
Silicone
VAT-B*S |O|O|O| O Integrated valve
rubber

Intro 12
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Caution I

Intro 13

Safety Precautions

Be sure to read this section before use.

When designing and manufacturing equipment using CKD products, the manufacturer is
obligated to ensure that the safety of the mechanism, pneumatic control circuit and/or water
control circuit and the system that runs the electrical controls are secured.

It is important to select, use, handle and maintain CKD products appropriately to ensure their
safe usage.

Observe warnings and precautions to ensure device safety.

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

A WARNING

n This product is designed and manufactured as a general industrial machine part.
It must be handled by an operator having sufficient knowledge and experience.

ﬂ Use this product in accordance with specifications.

This product must be used within its stated specifications. In addition, never modify or additionally machine this product.
This product is intended for use in general industrial machinery equipment or parts. It is not intended for use
outdoors (except for products with outdoor specifications) or for use under the following conditions or environments.
(Note that this product can be used when CKD is consulted prior to its usage and the customer consents to CKD
product specifications. The customer should provide safety measures to avoid danger in the event of problems.)
@ Use for applications requiring safety, including nuclear energy, railways, aircraft, marine vessels, vehicles,
medical devices, devices or applications in contact with beverages or foodstuffs, amusement devices,
emergency cutoff circuits, press machines, brake circuits, or safety devices or applications.
@ Use for applications where life or assets could be significantly affected, and special safety measures are
required.

B Observe organization standards and regulations, etc., related to the safety of the device design and control, etc.

1ISO4414,J1S B 8370(Pneumatic fluid power - General rules and safety requirements for systems and their
components)

JFPS2008(Principles for pneumatic cylinder selection and use)

Including the High Pressure Gas Safety Act, Industrial Safety and Health Act, other safety rules, organization
standards and regulations, etc.

n Do not handle, 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 operation is stopped.

©® When inspecting or servicing the device, turn OFF the energy source (air supply or water supply), and turn
OFF power to the facility. Discharge any compressed air from the system, and pay enough attention to possible
water leakage and leakage of electricity.

O When starting or restarting a machine or device that incorporates pneumatic components, make sure to secure
system safety, such as pop-out prevention measures.

E Observe the warnings and cautions on the following pages to prevent accidents.
B Precautions are ranked as “DANGER”, “WARNING”, and “CAUTION” in this section.
A DANGER: In the case where the product operation is mishandled and/or when the urgency of a

dangerous situation is high, it may lead to fatalities or serious injuries.

AWARNlNG' A dangerous situation may occur if handling is mistaken, leading to fatal or serious
" injuries.
A CAUTION: A dangerous situation may occur if handling is mistaken, leading to minor injuries or
* property damage.

Note that some items indicated with “CAUTION” may lead to serious results depending on the conditions.
All items contain important information and must be observed.

CKD



Warranty

K} Warranty period

The product specified herein is warranted for one (1) year from the date of delivery to the location specified by
the customer.

W] Warranty coverage
If the product specified herein fails for reasons attributable to CKD within the warranty period specified above,
CKD will promptly provide a replacement for the faulty product or a part thereof or repair the faulty product at
one of CKD’s facilities free of charge.
However, following failures are excluded from this warranty:
1) Failure caused by handling or use of the product under conditions and in environments not conforming to
those stated in the catalog, the Specifications, or the Instruction Manual.
2) Failure caused by use of the product exceeding its durability (cycles, distance, time, etc.) or caused by
consumable parts.
Failure not caused by the product.
Failure caused by use not intended for the product.
5) Failure caused by modifications/alterations or repairs not carried out by CKD.
6) Failure caused by reasons unforeseen at the level of technology available at the time of delivery.
7) Failure caused by acts of nature and disasters beyond control of CKD.
The warranty stated herein covers only the delivered product itself. Any loss or damage induced by failure of
the delivered product is excluded from this warranty.

Note: For details on the durability and consumable parts, contact your nearest CKD sales
office.

K Compatibility check
The customer is responsible for confirming the compatibility of CKD products with the customer’s systems,
machines and equipment.

Precautions for export

3
4

—_ = =

n Security Trade Control

The products in this catalog and their related technologies may require approval before export or provision.
For the sake of maintaining world peace and safety, there may be cases in which approval under the Foreign
Exchange and Foreign Trade Control Law is required in advance, depending on the country to where the
product or related technology is being exported or provided.
The scope of products and related technologies requiring approval are listed in the Export Trade Control Order
Appendix Table 1 or Foreign Exchange Order Appendix Table.
The Export Trade Control Order Appendix Table 1 and Foreign Exchange Order Appendix Table contain the
following two types of information.

- “List controls” specified for items 1 to 15

- “Catch-all controls” that do not indicate specifications by item, but restriction by application (Section 16)

List control, which is specified in item 1 to 15

Listed in the “Export Trade Control Order Appendix Table 1” or
Products that require “Foreign Exchange Order Appendix Table”

authorization or the
range of relevant
technology Catch-all control restricted by application (item 16)

Listed in the “Export Trade Control Order Appendix Table 1” or
“Foreign Exchange Order Appendix Table”

An application for approval is
received by the Security Export Licensing Division of the Ministry of Economy, Trade and Industry or local
bureaus of the Ministry of Economy, Trade and Industry.

I3 Products and related technologies in this catalog

The products and related technologies in this catalog are subject to the catch-all control of the Foreign Exchange
and Foreign Trade Control Law.

When exporting or providing the products or related technologies in this catalog, ensure that they are not used for
arms or weapons.

E Contact

Contact your local CKD Sales Office for information on the Security Trade Control of products and related

technologies in this catalog.
CKID) into14



Vacuum system components

Safety Precautions

Be sure to read this section before use.

Refer to "4\ Safety precautions" for detailed precautions for individual series.

| General precautions for vacuum system components |

Design/selection

AWARNING

M If the suctioned object (workpiece) is at the risk of
falling off, be sure to provide a preventive measure
for safety.

Caution I

B This product does not have an explosion-proof
structure. Do not use in flammable or explosive
gases, fluids, or atmospheres. Also, avoid use with
pressures of 0.1 MPa or greater that are constantly
applied to the vacuum circuit side.

M Be careful of vacuum pressure drop due to trouble
with supply air and power supply. As there is a
danger of the suctioned object falling due to
decreased suction force, be sure to take safety
measures.

W \When two or more pads are piped to a single
ejector in a vacuum circuit, if one pad suffers
suction failure (leakage), there is a danger that the
other pads may be detached due to decreased
vacuum pressure.

W Vacuum retention function type and check valve
function type allow vacuum leakage, so take other
safety measures if the vacuum state needs to be
maintained for long periods.

Intro 15 CKD

A\ CAUTION

W Supply pressure (catalog specification value) of the
ejector is the value when the ejector is in operation.
Consider the pressure drop and make sure the
catalog specification value is achieved. If the
specification value is not satisfied, the ejector will
emit abnormal noise at a specific supply pressure
and the performance will become unstable, which
may affect the sensor and cause problems.

W The ejector may produce abnormal noise (soft
clicking sound) at the supply pressure just before
reaching the peak vacuum. When this abnormal
noise occurs, the characteristics become unstable
and operation becomes louder. Reset the supply
pressure, as it may affect the sensor, etc., and
cause trouble.

* The area in which abnormal noise (soft clicking) is
produced varies depending on the influence of
atmospheric pressure, etc.

B With regard to the effective cross-sectional area on
the ejector supply pressure side, carry out piping
and equipment selection with 3 times the effective
cross-sectional area of the nozzle diameter cross-
sectional area as a guideline. If the supply flow rate
is insufficient, it may cause the performance to
degrade.

B Confirm before use that the product will withstand

the working environment.
Cannot be used in environments where its functions will
be impeded.
Such environments include high temperatures, chemical
atmospheres, or where chemical liquids, vibration,
moisture, water dripping or gas is present. Environments
where ozone is generated.
Do not use the product in a place where it could come in
direct contact with cutting oil, coolant or spatter, etc.

B Rubber parts deteriorate and service life is
shortened if ultra dry air is used.



Vacuum system components

Common Precautions

Mounting, installation and adjustment

A WARNING
W Check each port of the ejector according to this text M In the manifold vacuum ejector, when an operating
and the display on the body when piping. Incorrect ejector and an inoperative ejector are mixed,
piping may damage the body. exhaust air is led into the ejector not in operation
and output from the vacuum port. For example, I
B Remove drainage and dirt from the ejector supply lightweight workpieces may be blown away. §
air and use clean air. Do not lubricate using a Therefore, do not use under conditions which might §
lubricator. Impurities and oil contained in affect the workpiece.
compressed air may cause malfunction or degrade [Compatible models]
performance. VSNM Series all types
VSXM Series all types
B When operating the valve, make sure that the VSKM Series (Unit combination: G, J and L types)
leakage current is no more than 1 mA. Otherwise, VSZM Series all types
there is a risk of malfunctions caused by leakage
current.
) ) ) / Exhaust air
B If energization to the valve continues for long ‘ [ ] W=mmmmmem- - == -
periods, heat is generated from the coil. Heat risks | : . ,
causing burns and impacting peripheral devices. : . ,
Exhaust air lead-in r_I 1 1
B Use a protective cover where there is direct \I_J
sunlight. 1
' ~

A CAUTION \ i I Ejontor

B Do not use a spiral hose. P4 Supply air
Especially when used at the vacuum side, Vacuum port ‘ Stop ‘ ‘Operating‘ ‘Operating‘
malfunction due to the piping resistance will occur
as below. Figure 1: Example of exhaust lead-in (VSXM)

(1) Delay of vacuum achievement time

(2) Loss of vacuum at the suction end due to lowering of flow
rate

(3) Unstable operation of the vacuum switch

M Be sure that the vacuum side piping is as short as
and with the largest I.D. possible. Piping that is too
long or thin may cause the response time to be
delayed when releasing, and make it difficult to
ensure the required suction flow rate.

M Pipe the vacuum pressure switch and ejector with
vacuum pressure switch as close to the end of
vacuum piping as possible. If the vacuum pressure
switch and the end of the vacuum piping are far
apart, the piping resistance and sensor degree of
vacuum may increase even when there is no
suction, which may cause malfunction in the
vacuum pressure switch.

CKD Intro 16



Vacuum system components

Caution

Use/maintenance

AWARNING

W Do not use the product so as to block the exhaust
port of the ejector or increase the exhaust
resistance. It may prevent vacuum generation or
cause the vacuum pressure to drop.

W Regularly perform maintenance and inspection for
the silencer element of the ejector and filter element
of the vacuum filter. A clogged element could
decrease performance and cause other problems.

W When replacing the element, be sure to understand
the section about the vacuum ejector replacement
element in this text.

M Do not apply high tensile force or bending force to
the lead wire. Failure to observe this could lead to

disconnection.

M If the product uses a lock nut, tighten it securely by
hand without using a tool. Tightening with a tool
may cause damage to the lock nut or the body.
Also, if not tightened securely, the lock nut may
loosen and cause errors in the initial setting.

B Do not forcibly oscillate or rotate products with
rotating resin bodies. It could damage or cause
leakage in the body.

CKD
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ALCAUTION

M The filter’s clear cover for VSG, VSK, VSJ, VSZ
and VSX is made of special polyester. Avoid using
in an atmosphere containing chemicals (see below)
or in a place where these chemicals could come in
contact, as there is a risk of damage.

@ Table: Chemical names

Chemical name

All alcohols

Paint thinner

Carbon tetrachloride

Chloroform

Acetic ester

Aniline

Cyclohexane

Trichloroethylene

Sulfuric acid

Lactic acid

Water-soluble cutting oil (alkaline)

* There are other chemicals which cannot be used. Contact the
nearest CKD Sales Office for details.

M The clear cover of the vacuum filter (VSFU and
VSQ Series) is made of nylon. Avoid using in an
atmosphere containing chemicals (see table below)
or in a place where these chemicals could come in
contact, as there is a risk of damage.

@ Table: Chemical names
Methanol
Ethanol
Nitric acid

Sulfuric acid

Hydrochloric acid

Lactic acid

Acetone

Chloroform

Aniline

Trichloroethylene

Hydrogen peroxide

* There are other chemicals which cannot be used. Contact the
nearest CKD Sales Office for details.



Mechanical/electronic vacuum pressure switch

Product-specific cautions

| Product-specific cautions: Mechanical vacuum pressure switch |

Design/selection

A WARNING

M Do not use the mechanical vacuum pressure switch in
flammable or explosive gases, fluids, or atmospheres.
This risks causing fire or explosion, as the vacuum
switch does not have an explosion-proof structure.

A\ CAUTION

M Do not use this product in areas containing water
droplets, oil droplets, dust, etc. This risks causing
damage, as the mechanical vacuum pressure switch
does not have a drip-proof or dust-proof structure.

B The mechanical vacuum pressure switch
performance will not change even if pressure of
about 0.5 MPa is instantaneously applied, but do
not apply pressures of 0.2 MPa or greater during
vacuum burst. If constantly applied, it risks
damaging the switch.

Caution

M Use the mechanical vacuum pressure switch within
the specification pressure range. If used outside the
set pressure range, hysteresis may cause malfunction.

Mounting, installation and adjustment

A CAUTION

B Make sure to turn the power OFF before wiring the
mechanical vacuum pressure switch. Also, be sure
to check the color of the lead wire and take care to
avoid miswiring.

| Product-specific cautions: Electronic vacuum pressure switch |

Design/selection

AWARNING

M Do not use in flammable or explosive gases, fluids,
or atmospheres. This risks causing fire or explosion,
as the vacuum pressure switch does not have an
explosion-proof structure.

£\ CAUTION

W Do not use in atmospheres or gases containing
corrosive substances. There is a danger that it
could damage the vacuum pressure switch.

M Do not perform wiring or usage that would introduce
noise (surge), etc. There is a danger that it could
damage the vacuum pressure switch.

M Do not use this product in areas containing water
droplets, oil droplets, dust, etc. This risks causing
damage, as the vacuum pressure switch does not
have a drip-proof or dust-proof structure.

B Do not use where the heat generated risks
exceeding the operating temperature range. There
is a danger that it could damage the vacuum
pressure switch.

W The vacuum pressure switch performance will not
change even if pressure of about 0.5 MPa is
instantaneously applied, but do not apply pressure of
0.2 MPa or greater during vacuum burst. If constantly
applied, it risks damaging the vacuum pressure switch.

Mounting, installation and adjustment

£\ CAUTION

B Make sure to turn the power OFF before wiring.
During wiring, check the wire color and do not
short-circuit the output terminal and power supply
terminal or common terminal. Short-circuiting could
cause vacuum pressure switch malfunction.

M Do not apply high tensile force or bending force to
the extraction cable. It risks causing disconnection
or damage to the connector unit.

B When setting the pressure and hysteresis, use a
small screwdriver and gently rotate within the
rotation range of the trimmer, without applying
excessive force. If excessive force is applied during
adjustment, it risks damaging the trimmer and base.
© Use a stable DC power supply.

@ Avoid use with surge voltage absorbing circuit current
exceeding 80 mA when connecting to an output terminal
or power supply terminal (relay, solenoid valve etc.).

@ When using a unit power supply such as switching power
supply, ground the F.G. (frame ground).

CKD
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Suction pad

Caution

Intro 19

| Product-specific cautions: Suction pad |

Design/selection

A WARNING

M If the suctioned object (workpiece) is at risk of
falling off, be sure to provide a preventive measure
for safety.

M Take care when swiveling transportation is
performed with a screw-fixed pad. The screws may
loosen due to turning, causing problems and
leading to dangerous conditions.

B When performing transport with the pad, consider
the acceleration, impact and wind pressure. The
suctioned object may come off during
transportation.

M Because the compact suction pad holder is smaller
and lighter than the conventional suction pad
holder, the load resistance is inferior to the
conventional accessory. Make sure that the load
setting is sufficient and be sure to check using the
actual device.

A CAUTION

B The buffer type holder is suitable for the suction of
objects with irregular heights or those prone to
damage due to external force. Be sure to check the
buffer force and stroke length in the catalog before
use.

B When using the buffer type holder, make sure that

the lateral force is minimized as it has a sliding part.

Failure to do so could lead to decreased holder
service life or malfunction.

M For compact suction pads, when mounting pads
with diameter ¢0.7, @1 or 1.5 mm, do not apply a
load of 0.4 (N) or greater to the lip during suction. If
an excessive load is applied to the lip, the pad bore
may collapse due to rubber elasticity, and may
prevent it from suctioning workpieces, causing the
suction confirmation signal to malfunction.

CKD

H The fiber tube antistatic UP-9402 Series and the
fiber tube for barbed fitting UP-9102 Series cannot
be used for push-in fittings with port size of 21.8.
(Recommended tube: fiber tube clean-room EH-
5802 Series or polyurethane tube UB01810 Series
manufactured by PISCO Japan.)

B When using a conductive suction pad, select the
suction pad holder carefully and take measures to
let static electricity escape through a metal plate,
etc. Static electricity may remain charged in the
suction pad. Non-conductive holders are also
available.

M Pad frames of pad O.D. 280 mm or greater have no
conductivity. When using suction pads of static
dissipative rubber, conductive rubber (low
resistance) or conductive NBR (low resistance),
take measures to let electricity pass directly from
the pad rubber.

B When setting a free holder with optional settings
and using a conductive suction pad, be sure to take
measures to let electricity escape directly from the
pad rubber.

W Due to the nature of rubber, additives and other
substances contained in the suction pad may float
to the surface over time.

W Depending on the conditions of use, the workpiece
and rubber pad may come in contact with each
other and refuse to separate. Be sure to check
using the actual device.

M Pads with bellows shape may stick to each other
due to the characteristics of the material, depending
on the usage.

In addition, since stickiness may increase due to
operating environment and pad wear, review the
pad shape, material, quantity, etc. as necessary.



Suction pad

Product-specific cautions

Mounting, installation and adjustment

A WARNING

B When mounting the pad holder, be sure to fix it
securely. Looseness may cause malfunction.

£\ CAUTION

W Standard suction pads VSP-[J1R[] to [ J4R[]
cannot be mounted on compact suction pad
holders. These pads support use with the standard
suction pad holder.

B When using the buffer type holder, make sure that
the lateral force is minimized as it has a sliding part.
It may cause a decrease in the life of the holder or
malfunction.

W When mounting and fixing using the partition wall of
the standard pad holder and compact pad holder, be
sure to check the dimensions in the catalog, use
appropriate tools according to the recommended
tightening torque below and tighten without looseness
using the hexagonal part of the holder outer diameter.
@ Table Recommended tightening torque

Pad holder type Standard
Pad holder shape| Fixed | Buffer | Fixed | Buffer |

Nut size (mm) Tightening torque
M3X0.5 0.7 N'm - 0.7 N'm
M4 X 0.5 - - 1t0 1.2 N'm
M4X0.7 1t0 1.2N'm -
M5X0.5 1.5t0 2 N'm - 1.5t0 2 N'm
M5X0.8 1t0 1.5N'm - 1t0 1.5N'm
M6X0.75 2t0 3N'm - 2to 3N'm
M8X0.75 25t035N'm|1.8t0 24 N'm 2.5t03.5N'm
M8X 1 - 1.8t02.4 N'm -
M10X1 5t07N'm [45t06 N'm| 5t07N'm | 4to 6 N'm
M12X1 12to 14 N-m| 8 to 10 N'm
M14X1 181021 N'm|4.5to 6 N'm
M16X1 - 2to 3N'm
M20X 1 19to 21 N'm -
M22X 1 - 16 to 20 N'-m
M24 X2 40to 50 N'm -
M30X2 - 42to 54 N'm

Use/maintenance

A WARNING

W Malfunctions may occur due to leakage or clogging
in the vacuum circuit as well as abrasion, cracking
or deterioration of the pad, galling of the sliding part
of the pad holder, or loose connections. Be sure to
perform maintenance checks regularly.

4\ CAUTION

B When replacing the pad, be sure to check the
suction pad configuration diagram in the catalog,
use appropriate tools according to the
recommended tightening torque below and tighten
without looseness using the hexagonal part of the
holder outer diameter.

@ Table Recommended tightening torque

Pad holder type Standard

Pad thread size (mm) Tightening torque
M3X0.5 - 0.7 N'm
M4X0.7 0.5t0 1.0 N'm 0.9t0 1.1 N'm
M5X0.8 1t0 1.5N'm

M6 X1 2t02.7N'm
M10X1.5 5t07N'm
M20 X2 9t0 10 N'm

B When replacing a soft or soft bellows type pad
adaptor, be sure to check the suction pad
configuration diagram in the catalog, use appropriate
tools according to the recommended tightening
torque below and tighten without looseness using
the hexagonal part of the holder outer diameter.

@ Table Recommended tightening torque

Pad thread size (mm)l _Tightening torque |
M4X0.7 0.7 t0 0.8 N'm
M6 X 1 1510 2.0 N'm

B When replacing the standard type pad rubber with
pad diameter of @80 or 2100 mm and bellows type
of 880 mm, be sure to check the configuration
diagram in the catalog, use appropriate tools
according to the recommended tightening torque
below and tighten without looseness using the
hexagonal part of the holder outer diameter.

@ Table Recommended tightening torque

Thread size (mm) Tightening torque

M4X0.7
0.5t00.7 N'm
M5X0.8

B When mounting the buffer type pad
holder, do not use a wrench or the like
on the shaft (refer to (Al in the figure at
right). Also, when replacing the pad, be
sure to fix the hexagonal head bolt with
a wrench or the like. Malfunction may
be caused by deformation of the key
groove of the shaft (refer to (B) in the

figure at right).
CKD
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Vacuum system components

( Vacuum generator selection guide |

Technical data I

Intro 21

There are basically three types of CKD vacuum generator according to performance: H: high vacuum, L: large flow (efficiency
emphasized), E: low supply pressure, high vacuum. Select according to the condition of use.

Deciding between H (high vacuum) and E (low supply pressure high vacuum)
If high vacuum is required and supply pressure of 0.5 MPa can be secured, use H. If it cannot be secured or in order to conserve
consumed air, use E at 0.35 to 0.4 MPa.

Deciding between H (high vacuum) and L (large flow type (efficiency emphasized))

Use H when high vacuum is required and L to adjust the vacuum pressure, setting the desired vacuum pressure by adjusting the
supply pressure with a regulator or the like.

The vacuum pressure characteristics of L are essentially proportional to the supply pressure, and are set as shown in Fig. 1
between 0.2 to 0.6 MPa. Although differences of -5% to +15% with respect to the target value will occur, the vacuum pressure can
be set based on the supply pressure.

When the pad does not make complete contact

If the workpiece cannot adhere completely to the suction pad, the criterion for deciding between H or L comes down to the degree
of vacuum pressure in the vacuum system. Fig. 2 Vacuum pressure - intake flow rate shows that H is preferable at vacuum
pressure -53 kPa or greater, and L at -40 kPa or less.

L achieved vacuum characteristics Vacuum pressure - Intake flow rate for VSH-H10 and VSH-L10
* T ]
. 80 93 Supply pressure: 0.5 MPa
© ©
% 6o ¥ \
© 2 66
3 53 2
% g 53
: e w %,
g % g8 26 S50
713 g \'%y
13 U
N
0 01 02 03 04 05 06 0.7 0 10 20 30 40 50
Supply pressure (MPa) Intake flow rate (&/min [ANR])
(Fig. 1) (Fig. 2)

Other precautions

Valve used
When using a solenoid valve or the like, be sure to allow a sufficient flow rate.
(Use a valve with effective cross-sectional area three times or greater than the cross-sectional area of the nozzle.)

Vacuum piping

The piping resistance in vacuum is surprisingly large. Shorten the vacuum piping as much as possible and use a large
inner diameter. Excessive piping resistance may cause malfunction, especially when a vacuum switch or the like is used.
Also, ejector intake flow rate will decrease, which may result in performance degradation due to insufficient flow rate.

Supply side piping

Pay attention to air supply side piping as well. Be sure to perform piping so that the prescribed pressure is secured at the
ejector input.

CKD



Vacuum system components

Technical data

Vacuum Principles of the vacuum generator

M Vacuum M The vacuum generator is a device that generates vacuum by feeding
Pressure higher than atmospheric pressure is generally referred to as compressed air.
"positive pressure" and pressure lower than atmospheric pressure is
called "vacuum" or "negative pressure". W Compressed air is restricted by the nozzle, discharged at high speed and

fed into the diffuser. When jetted at high speed, the pressure drops and

vacuum is generated, for use in transporting workpieces.
Vacuum pressure

¥ In order to obtain a high speed jet and high degree of vacuum, structures

Technical data I

The word pressure refers to two different things. called nozzle and diffuser are constructed, with shapes and sizes
- Absolute pressure: Pressure based on a perfect vacuum state determining the achieved vacuum pressure, intake flow rate and
- Gauge pressure: Pressure based on atmospheric pressure consumption flow rate.

If the vacuum pressure is not very high, it is commonly expressed by gauge

pressure. Nozzle

For high vacuum close to perfect vacuum, at standard atmospheric pressure, Diffuser \‘\\_/@A/

perfect vacuum is defined as -101.3 kPa, but since the atmospheric pressure

is always fluctuating, the perfect vacuum pressure may become unclear and

cannot be shown with gauge pressure. For this reason, high vacuum is Exhaust (EX) l/ﬁ Compressed air (P)

commonly expressed with absolute pressure.

CKD's vacuum generator is in the low vacuum range and shows the vacuum

pressure in gauge pressure. Pad

Atmospheric pressure and vacuum pressure Workplece —f. |
Air has weight, as it is "matter". On earth, anything with mass will be affected Vacu umcom ponent d isplay un its

by gravity. This includes the atmosphere, which causes a force (weight) that
pushes on the ground surface. This is atmospheric pressure, which is force
generated by the weight of the atmosphere per unit area.

Atmospheric pressure varies according to elevation. It is also constantly vacuum components.

fluctuating due to weather conditions. - Achieved vacuum pressure ... Vacuum pressure in vacuum circuit
In other words, when using gauge pressure, there will be dispersion in the (unit: -kPa)

atmospheric pressure according to elevation and weather conditions, so
even if the same vacuum pressure is applied, the value indicated by the
gauge will be different depending on these factors. For this reason, correction

M Vacuum component parameters
The following three parameters are used as performance indicators for

- Intake flow rate ... Flow rate in vacuum circuit (unit: £ /min (ANRY))
- Consumption flow rate ... Flow rate of supply air (unit: 2 /min (ANR))

values converted to standard atmospheric pressure are used for gauge [ Pressure parameters
pressure values. kPa MPa bar kgf/cm? mmHg
Standard atmospheric pressure is expressed as a value based on 1 1%10° 1%10? 1.01972X 102 750062
atmospheric pressure at 0 m above sea level. 3 3

) . 1X10 1 1X10 1.01972X10 | 7.50062X 10
The conversion method is as follows:

1X10? 1X10™ 1 1.01972 |7.50062% 107

Standard atmospheric pressure converted value (-kPa) = 9.80665% 10 |9.80665% 10?(9.80665X 10 1 7.35559 % 10°
1013.25 (hPa)/atmospheric pressure (hPa) at measurement location x 1.33322%107"(1.33322%x 10%{1.33322% 10°[1.35951 X 10 1

measured achieved vacuum pressure (-kPa)
M Force parameters

N kgf
1 1.01972% 10"
9.80665 1
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Vacuum system components

Technical data I

Vacuum components selection method

When suctioning and conveying workpieces by vacuum, select the suction pad, vacuum generator and vacuum switching valve according to
the following Vacuum component selection method. The Vacuum component selection method here is only a guideline for selecting equipment.
In actual use, be sure to evaluate the actual device, check the precautions for selection and confirm that the equipment is problem-free.

Vacuum component selection method

Selecting the pad Selecting the vacuum generator/vacuum switching valve
( How to determine the suction force @ Various working conditions
@ How to calculate the pad diameter from the suspension load of the workpiece @ Selection procedure
® Selecting the pad shape ® Note on model No. selection

@ Selecting the pad material
® Note on model No. selection

n » Selecting the pad

Three main items (pad, workpiece and use conditions)

are involved in selecting pads as shown on the right. Selection WOrkpleCG
Understand these well when selecting pads.
) ) ) ) ) Material
The pad size (diameter) is obtained by calculating the e -
suction force of the pad. ® Sponge
® Resin

Working conditions
@ Suspension method
@ Quantity
® Mounting space
@ Vacuum performance

@ How to determine the suction force

® How to calculate from the formula
The suction force of the suction pad can be calculated by assigning values to the following formula.

- CXP X 10.13 x f W: Suction force (N), C: Pad area (cm?), P: Vacuum pressure (-kPa)
’ f: Safety factor (horizontal lifting: 1/4 or greater, vertical lifting: 1/8 or greater)

Pad
@ Selecting from the theoretical suction force table A w

The theoretical suction force of the suction pad can be obtained from the following table.
However, safety ratios are not included in the values in the following table. Take the safety factor
into account when obtaining the suction force. Horizontal lifting

Suction force (N) = theoretical suction force (N)/f (safety factor)
Perpendicular lifting

CXP
Theoretical suction force table (suction force = x 10.13)

* The basic suspension method is horizontal.

M For circular pad Unit: N
Pad dameter(enm)| 0.7 | 1 [ 15| 2 | 3 | 4 | 6 | 8 |10 | 15| 20 | 25 | 30 | 35 [ 40 | 50 | 60 | 70 | 80 | 100 | 150 | 200
Sucton area (o) | 0.004 | 0.008 | 0.018 | 0.031 | 0.071 | 0.126 | 0.283 | 0.502 | 0.785 | 1.766 | 3.14 | 4.906 | 7.065 | 9.616 | 12.56 | 19.63 | 28.26 | 38.47 | 5024 | 785 | 176.6 | 314
-85 | 0.034 | 0.068 | 0.153 | 0.264 | 0.604 | 1.07 | 2.41 | 4.27 | 6.67 | 1501 | 26.7 | 41.7 | 60.05 | 81.74 | 106.8 | 166.9 | 240.2 | 327 | 427 | 667.3 | 1501 | 2669
-80 | 0.032 | 0.064 | 0.144 | 0.248 | 0.568 | 1.01 | 2.26 | 4016 | 6.28 | 14.13 | 25.1 | 39.25 | 56.52 | 76.93 | 1005 | 157 | 226.1 | 307.8 | 4019 | 628 | 1413 | 2512
75 0.03 | 0.06 | 0135 | 0.233 | 0533 | 0.945 | 2.12 | 3.765 | 5.89 | 13.25 | 23.6 | 36.8 | 52.99 | 7212 | 94.2 | 147.2 | 212 | 2885 | 3768 | 588.8 | 1325 | 2355
70 | 0.028 | 0.056 | 0.126 | 0.217 | 0.497 | 0.882 | 1.98 | 3514 | 5.5 | 12.36 | 22 |34.34 | 4946 | 67.31 | 87.92 | 137.4 | 197.8 | 269.3 | 351.7 | 5495 | 1236 | 2198
Vaowm |65 | 0,026 | 0.052 | 0.117 | 0202 | 0.462 | 0.819 | 1.84 | 3263 | 5.1 | 1148 | 20.4 | 3189 | 45.92 | 62.5 | 81.64 | 1276 | 183.7 | 250.1 | 3266 | 5103 | 1148 | 2041
pr(is;:)re -60 | 0.024 | 0.048 | 0.108 | 0.186 | 0.426 | 0.756 | 1.7 |3.012 [ 4.71 | 10.6 | 18.8 | 2944 | 4239 | 57.7 | 75.36 | 117.8 | 169.6 | 230.8 | 3014 | 471 | 1060 | 1884
-55 | 0.022 | 0.044 | 0,099 | 0.171 | 0.391 | 0.693 | 1.56 | 2761 | 4.32 | 9.713 | 17.3 | 26.98 | 38.86 | 52.89 | 69.08 | 108 | 1554 | 211.6 | 2763 | 431.8 | 971.3 | 1727
-50 | 0.02 | 0.04 | 0.09 | 0.155 | 0.355 | 0.63 | 1.42 | 2.51 | 3.93 | 8.83 | 15.7 | 24.53 | 35.33 | 48.08 | 62.8 | 98.15 | 1413 | 192.4 | 2512 | 3925 | 883 | 1570
-45 | 0.018 | 0.036 | 0.081 | 0.14 | 0.32 | 0567 | 1.27 | 2.259 | 3.53 | 7.95 | 14.1 | 22.08 | 31.79 | 43.27 | 5652 | 88.34 | 127.2 | 1731 | 226.1 | 3533 | 7947 | 1413
-40 | 0.016 | 0.032 | 0.072 | 0.124 | 0.284 | 0.504 | 1.13 | 2.008 | 3.14 | 7.064 | 12.6 | 19.62 | 28.26 | 38.46 | 5024 | 7852 | 113 | 1539 | 201 | 314 | 7064 | 1256

M For oval pad Unit: N
Pad dameter (omm)| 43X 10 4X20 4x30 5X10 5X20 5X 30 6X10 6X20 6X30 8X20 8X30
Suctonarea (em’)|  0.365 0.765 1.165 0.446 0.946 1.446 0.522 1.122 1.722 1.462 2.262
85| 3.103 6.503 9.903 3.791 8.041 12.29 4.437 9.537 14.64 1243 19.23
-80 2.92 6.12 9.32 3.568 7.568 11.57 4.176 8.976 13.78 1.7 18.1
75| 2.738 5.738 8.738 3.345 7.095 10.85 3.915 8.415 12.92 10.97 16.97
70| 2.555 5.355 8.155 3.122 6.622 10.12 3.654 7.854 12.05 10.23 15.83
Vaonm [ g5 [ 2373 4.973 7.573 2.899 6.149 9.399 3.393 7.293 11.19 9.503 14.7
pr(if:)re -60 2.19 4.59 6.99 2.676 5.676 8.676 3.132 6.732 10.33 8.772 13.57
55| 2.008 4.208 6.408 2.453 5.203 7.953 2.871 6.171 9.471 8.041 12.44
50|  1.825 3.825 5.825 2.23 473 7.23 2.61 5.61 8.61 7.31 11.31
45|  1.643 3.443 5.243 2.007 4.257 6.507 2.349 5.049 7.749 6.579 10.18
-40 1.46 3.06 4.66 1.784 3.784 5.784 2.088 4.488 6.888 5.848 9.048
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Vacuum components selection method

Technical data

ﬂ » Selecting the pad

@ How to calculate the pad diameter from the suspension load of the workpiece

® How to calculate from the formula

The vacuum pad diameter can be calculated from the required suction force.

4 1T W 1
D= —— X — X — X — x1000
314 P n f

D: Pad diameter (mm), n: Pad quantity for workpiece, W: Suction force (N), P: Vacuum pressure (-kPa), f: Safety factor (horizontal suspension: 1/4 or greater, vertical suspension: 1/8 or greater)

® Selecting from selection graph

The suction pad diameter can be obtained from the following table based on the suspension method (vertical or horizontal) to be used and required suction

force per vacuum pad.

Selection graph [1}-1 Graph of pad diameter selection by suction force
Horizontal suspension (22 to @50)

50
40 p — -80 kPa
30
25 70 kPa
20 -60 kPa
'g 15 -50 kPa
E «@ -40 kPa
& 10
g 8
3 6
3
o 4
i
3
(1
2
1.5
1
0.7
LIl il L1l L1l L 1
0.01 0.05 0.1 05 1 5 10 50
Suction force (N)
Selection graph [1}-2 Graph of pad diameter selection by suction force
Horizontal suspension (250 to 200)
E 200
= 150 % - -80 kPa
g 100 -70 kPa
Q80 -60 kPa
3 Z =
o -50 kPa
< 50
o -40 kPa
1 L1l 1 L1l
10 50 100 500 1000

Suction force (N)

Example (selecting pad diameter)

When the weight of the workpiece is
8 N:

Using the formula

Pad diameter (mm)

Pad diameter (mm)

Technical data I

Selection graph [2}-1 Graph of pad diameter selection by suction force
Vertical suspension (22 to 850)

50
40 <
30 -80 kPa
25 V /& 70 kPa
20 -60 kPa
15 -50 kPa
10 -40 kPa
8
6
4
3
2
1.5
1
0.7
L1l L1l L1l L LIl L
0.005 0.01 0.05 0.1 05 1 5 10 50
Suction force (N)
Selection graph [2}-2 Graph of pad diameter selection by suction force
Vertical suspension (250 to g200)
50 ——
150 —-80 kPa
100 Z_aa 70 kPa
80
60 -60 kPa
50 -50 kPa
-40 kPa
1 I 1 L1
10 50 100 500

Suction force (N)

- Number of pads: 4

- Vacuum pressure: -70 kPa

- Suspension method: Horizontal
Obtain the vacuum pad diameter.

41
D"\/3.14 P

Using the selection graph

Conditions show that the suction force per pad is 2N (8N/4 pieces = 2N).

As the suspension method is horizontal (selection graph[1]) and vacuum pressure is -70 kPa (horizontal
axis of selection graph), we see that the pad diameter is equivalent to 12 mm. Therefore, select a pad
of diameter g15 mm or greater. (Selection graph [1] @ — @ order)

x%x%xmoo =,\/4 2«8 4x1000=1208

Therefore, select a pad of 215 mm or greater.

314 X70° 2

Intro 24
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Vacuum system components

® Selecting the pad shape

Select the shape of the pad according to the shape and material of the workpiece. If you need to perform suction tests on the sample, consult the nearest CKD Sales Office.

Technical data I

Pad shape Recommended workpiece Features
Standard
. « Compatible with a wide variety of pad sizes
i ::ﬁ:)l(if;re?at LTI G IE (18 types, @1 to 200) and pad materials
b | s (8 types) as standard
"
Deep
B . i iti
o Ideal for spherical workpieces The d(_aep inner pad mgkes it ideal for
c w0 workpieces with spherical surfaces or
= ‘ (apples, balls, etc.) -
= protrusions
»n
Compact « Small diameter sizes of 0.7, 1.0 and 1.5
- are available for compatibility with compact
) Ideal for semiconductor semiconductor parts
‘; ] components « 10 types of pad materials are available,
g corresponding to various environmental
conditions
Sponge
Ideal for workpieces such as * New lineup of silicone rubber sponges
{0 building outer wall materials, small | suitable for food-related workpieces is
stones and shells available
Bellows

« Usable when the spring buffer cannot be
attached or when the workpiece is tilted

Ideal for retort-packs and bags * Now available: a new retrofitting resin
Multi-stage bellows containing food, etc. attachment (for bellows) ideal for
workpieces which must not have suction
traces
- L
>
Oval
. Ideal for long workpieces like * Small sizes (2 x 4, 3.5 x 7) that correspond
¥ substrates, round bars and to workpieces with small suction surfaces
“ - A semiconductor parts available
Soft
j \ ¢ « Pad is flexible and can suction paper, etc.
L

Ideal for taking out molded parts or
easily damaged workpieces

Soft bellows

« Pad is flexible and can suction paper, etc.

i\ v « Usable when the spring buffer cannot be
attached or when the workpiece is tilted

Anti-slip
* Ideal for workpieces with oil « Grip grooves are provided on the pad
\is (| ] A= adhered suchpas ress parts suction surface to prevent slippage when
* P P transporting oily iron plates
Thin object « Thin pad lips improve adhesion to
y “ Ideal for thin workpieces such as workplece§, allowing use on thin workpieces
\ 4 i copy paper and vinyl and reducing overlap suction
‘ \ « Since the pad surface is flat, it causes fewer
4 N wrinkles

Flat -

' . . « The workpiece suction surface is flattened
Ideal for thin workpieces such as f P~
*\...’ R to reduce deformation/wrinkling of the
- sheets and vinyl ) ; )
U (' workpiece during suction

Suction mark prevention

Ideal for liauid crystal alass « Resin pad reduces suction marks
q ¥ 9 ’ * The holder is equipped as standard with a

e - ( p [, R
— . ¢ =Y painting process apd semiconductor flexible mechanism for better adaptability to
manufacturing equipment, etc. the workpiece
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Technical data
Vacuum components selection method

n » Selecting the pad
@ Selecting the pad material

Select suitable materials according to usage conditions, used fluids and atmosphere. For the main characteristics, refer to the table below.

M Pad material list

Technical data I

Pad material
Rubber material Resin material
= [ e S
SE| E | NE| G | NH

High-temperature usage limits| 110°C | 180°C | 60°C | 230°C | 80°C | 180°C | 140°C | 150°C | 180°C | 100°C | 110°C | 110°C | 110°C | 250°C | 95°C | 250°C
Low-temperature usage limits | -30°C | -40°C | -20°C | -10°C | -45°C | -50°C | -30°C | -40°C | -40°C | -50°C | -30°C | -30°C | -30°C | -50°C | -60°C | -50°C
Weather resistance A\ (@) O O O O O (@) (@) O A\ A A (@) O @)
Ozone resistance X (@) (@) (@) O (@) O (@) (@) X A X X - - -
Acid resistance yaN O X (@) A O A (@) O A A A A (@) X O
Alkali resistance O O X X O (@) O (@) (@) O O O O O O O
oi (Gasolineflightoil) | © A (@) (@) X A (@) X VAN X (@) (@) O = = =
resistance | (Benzeneftoluene) | A\ VAN VAN (@) VAN JAN X X AN X AN AN AN - - -
Self-lubrication - - - - - - - - o o - o o O O O
Abrasion resistance - - - - - - - - - - - - - O O (@)
Volume resistance ratio| - - - - - - - - 12?%:;" zggg'sgm zggg'sgm - - - - 105%1106

Reading the rating = O : Ideal, O : Suitable, A : Good, x: Unsuitable

B Main application classification by pad material/shape

Recommended workpieces, environments, etc.

Light
resistance, .| Electronic| Liquid crystal

0z0ne | atmospheres slfl??av::s P:g:;gilﬂg it |
resistance parts | equipment

required

High
temperature
workpieces

Molded Chemical
products| object |atmospheres

Low ozone
environments

Cardboard | Plywood

Nitlerubber | O | O | O | O
Silicone rubber O O O O O
Urethane rubber| O O O
Fluoro rubber O O O

Chloroprene rubber (sponge) O

Fluorosilicone rubber O O O

HNBR O O O O
EPDM
Static dissipative

silicone rubber O O O O O
Conductive rubber
(low resistance)

Conductive NBR
(low resistance) O O O O
NBR compatible with
Food Sanitation Act O O O O
Qil-resistant NBR| O O O
PEEK

POM
Conductive PEEK

Standard| O O O

Standard| Deep

0|00
O|0|0|0

0|0

Rubber material

O |00 O | O O] |00
O

Pad material

O
O

O
O|0|0|I0] O | O
O

Resin material

Compact

Sponge

Bellows

0|0
0|0
0|0

Multi-stage bellows
Oval
Soft

O|0|0|0] |O

O|0|0| 0|00

O|0|0| 0|00
O

Pad shape

0|0 |O] |O] |00

Soft bellows

Anti-slip

O|0|0] 0|00
O|0|0] |0|0|O
O|0|0] 0|00

O|0|0|0

For thin objects
Flat

0|00
0|0

0|00
0|00

O|O]O|010]|0|0|0|0|0|0|0 |00 |O

0|00

O] O

CKD Intro 26
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Technical data I

Intro 27

® Note on model No. selection

AL CAUTION 1. Notes on selecting suction pads

If the suctioned object (workpiece) is at risk of falling off,
be sure to provide a preventive measure for safety.

\_\_rPo‘sition locking guide, etc.

Consider horizontal suspension the basic method and
select with a sufficient safety factor.

AN
Horizontal lifting
Calculate the suction force with consideration of not only the weight of the workpiece but the acceleration and impact as well.
When setting the pad diameter, number of pads and suction position, be sure to fully understand the suction force in the catalog and select with a
sufficient margin.
Depending on the operating environment and usability, select the pad material with reference to the selection method in the catalog.
The suitable pad shape (type) depends on the suctioned object and its shape, so read the Selection method carefully before selection.

AL CAUTION 2. Notes for the use conditions of the suction pad

When two or more pads are piped to a single vacuum source in a vacuum circuit, if one pad suffers suction failure (leakage), there is a danger that
the other pads may be detached due to a decrease in vacuum pressure.
As countermeasures, 1. Position locking valve
2. Needle valve
3. Vacuum switching valve
can be used effectively.
Also, when using a vacuum pump, a chamber (tank) can be effective aside from the 3 items above.

When suctioning a workpiece, do not apply excessive impact or load to the suction pad. Perform positioning within
It may cause a drastic decrease in the durability of the suction pad. this range.

As a guideline, we recommend the deformation range of the lip or a

setting in which it touches lightly.

The suction position of the workpiece by suction pad ‘
should be set so that moment will not be generated.

Mount so that the suction pad does not protrude from the workpiece.
Degradation of the degree of vacuum may cause the workpiece to fall. ﬁ ﬁ

Reduce the acceleration of the lateral movement of the workpiece as
much as possible.

Depending on the friction coefficient of the workpiece, it may slip sideways. Large force due to
acceleration is applied

when lifting
When using a large, thin workpiece such as a glass plate or mounting substrate, be sure to | ’77[ Ll ’77l |
consider the placement and moving acceleration of the suction pads. B =

The workpiece may be deformed or damaged due to the position of the suction pad and
acceleration.

In environments where the workpiece may fall, please use an aid such as a position locking guide.

The spring holder or long stroke type holder is suitable for the suction of objects with Long stroke
irregular height, those with steps, or those prone to damage due to external force.

Workpieces with irregular height,

C K D stacked workpieces, etc.
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Vacuum components selection method

Technical data

E P Selecting the vacuum generator/vacuum switching valve

Three main items (vacuum control
equipment, cycle and use
condition) are involved in selecting
the vacuum generator/vacuum
pump compatible unit as shown on
the right.

Understand these well when
selecting vacuum generators/

Vacuum generator
® Performance
L Nozzle diameter

vacuum switching valves.
L Intake flow rate

(@ Various working conditions

Vacuum control
components

‘® Common performance
| Vacuum pressure

Selection Cycle
Vacuum pump unit
® Performance Response
L Effective cross-sectional area time
Working conditions
® Piping volume
| Bore size
L Pipe length
® Supply pressure

Vacuum piping volume

® How to calculate from the formula

The piping volume of the vacuum system can be calculated by assigning
values to the following formula.

Information on vacuum control components

Representative performance (information) of the vacuum control components
(vacuum generator/vacuum pump compatible unit) is listed here. (For more
information, refer to the ejector characteristics in this catalog.)

® For vacuum generator (VSH, VSU, VSB, VSC)

Piping volume D: Piping bore size (mm) Vacuum characteristics list
L: Length fi tor and
V= 3.14 D L x 1 sjvri]tghingr;O\ZI\\iaeCtiu;; 3 ?::;ra oran Nozzle High vacuum: H Large flow rate: L |Low supply pressure high vacuum: E
4 1000 V: Piping volume from vacuum generator diameter [ vacum [ intakeflowrate| Vacuum | ntake flowrate |  Vacuum | Intake flow rate
and switching valve to pad (f) (mm)  |pressure (kPa)| (Umin (ANR)) |pressure (kPa)| (Umin (ANR)) [pressure (kPa)| ({/min (ANR))
® Selecting from selection graph 0.3 -90 2 -66 Sto4 -88 !
Obtain the piping volume of the vacuum system tube 0.4 -90 4 -66 7t075 -90 2
Piping volume can be obtained from the table below. 0.5 -90 7 -66 12 -90 3
Selection graph [3] Piping volume by tube inner diameter 07 931t0-92]12510 13 .66 221026 |-9210-90/10t0 10.5
213 1 -93 28 -66 42 -92 21
1
07 . 211 1.2 93 38 - - 92 27
’ ]
0.5 28 1.5 -93 63 -66 95 -92 42
0.3 2 -93 110 -66 180 -92 84
e7.5
02 )Q(/ ; / *1. The supply pressure is high vacuum (H)/large flow (L): 0.5 MPa and low supply pressure
= % high vacuum (E): 0.35 MPa.
; 0.1 *2. For vacuum generators other than the above, refer to the catalog text.
0.07
Q
E 005 -~ ® For vacuum pump compatible units
g 0.03 & 26.5 Valve effective cross-sectional area list for vacuum pump compatible switching valve
2 0.02 “ - - 5
= 26 Effective cross-sectional area (mm®)
& / -2 >§ 25 Type .
0.01 , e ‘ o4 Vacuum supply solenoid valve
0.007 } =
25 24 mm 3.5
0.005 — NOZD VSJP PV port size . :
[} 26 mm
0.003 ‘ @4 mm 3.5
0.002 ; VSXP PV port size
/ 21 26 mm 4.5
0.001 :f . 24 mm 3
0.0007 € VSXP-T PV port size
0.0005 (1) 26 mm 3.6
A 2 0. 507 1 2 701
0 02 03 050 3 5 0 VSZPM 45
Tube length L (m) VSQP 165
VSNP 0.9
Example

» When obtaining the volume of tubes with inner diameter of 2.5 mm (g4 mm O.D.)

and length of 2 m.

Using the formula

3.14 1 3.14

)
V= D’ L x = 27 x25%2x —— =0.0098 = 0.01()
1000

1000 4

Using the selection graph

From the intersection of the horizontal tube with length 2 m and tube with inner
diameter 2.5 mm (g4 mm O.D.), extend the piping to the left and obtain the

piping volume = 0.01 £ on the vertical axis.
Piping volume = 0.01 £

CKD
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Technical data I
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(@ Various working conditions

Consideration when there is leakage

If leakage occurs between the pad and workpiece, it needs to be taken into account when quantifying the response time and selecting the vacuum control components.
If there is leakage, the vacuum pressure will inevitably decrease, which also needs to be taken into account.

Even in actual use, depending on the workpiece, leakage may occur,
causing the vacuum pressure to decrease.

When selecting a vacuum generator and vacuum switching valve, it is
necessary to take the amount of leakage into account.

Ventilated workpiece Workpiece with rough surface

The following describes two methods, "How to calculate the amount of
leakage when the effective cross-sectional area of the workpiece is known"
and "How to calculate the amount of leakage by suction test".

® How to calculate the amount of leakage when the effective
cross-sectional area of the workpiece is known

If the effective cross-sectional area (S.) of the workpiece and opening of the suction

pad is known, the amount of leakage can be calculated by the following formula.

Amount of leakage Q. =11.1 x SL  Q:: Amount of leakage (/min (ANR))

Su: Clearance between the workpiece and pad, and
effective cross-sectional area of the opening of the
workpiece (mm?)
From the calculated leakage amount and flow rate characteristic diagrams of
the vacuum generator and vacuum pump, it is possible to predict how much
the value will drop using the gauge pressure.

Example

When using the vacuum generator (VSC-E12) to obtain the vacuum
pressure that can be secured when the effective cross-sectional area
of the workpiece and opening of suction pad is 0.4 mmZ.

Point

Since the effective cross-sectional area of the workpiece and opening of the
suction pad is known, the amount of leakage is calculated from the formula.
Q=111 X SL=11.1 X 0.4 =4.4 2/min (ANR)

The actual vacuum pressure is calculated from the flow characteristics
of the vacuum generator.

Answer

With the above formula for leakage amount,

Q=111 X SL=11.1 X 0.4 = 4.4 {/min (ANR)

From the flow characteristics of
VSC-E12 (right figure), it can be
predicted that a vacuum
pressure of -77 kPa can be
obtained if there is leakage of 4.4
2/min (ANR).

Flow characteristics

Supply pressure: 0.35 MPa (E)
93

80 xb(Z)
66 \

53 \
40

Vacuum pressure (-kPa)

13

(1)
1
0 10 20 30 40

Intake flow rate (#/min (ANR))

* Although the vacuum pressure for VSC-E12 is -92 to -90 kPa in the catalog, it can
be seen that the actual vacuum pressure drops to -77 kPa due to the effective
cross-sectional area of the workpiece and opening of the suction pad, so be sure
to select the vacuum components in consideration of this effective sectional area.

CKD

® How to calculate the amount of leakage by suction test

If you do not know the effective cross-sectional area of the workpiece and
opening of the suction pad, perform a test with the actual device and
measure the amount of leakage as shown in the figure below.

— >0

Vacuum pressure: P1

Pad :

% Workpiece
Example

When suctioning a leaky workpiece with a vacuum generator (VSB-HO07)
at the supply pressure of 0.5 MPa, the vacuum gauge pressure showed
-45 kPa. Calculate the amount of leakage from this workpiece.

Answer

From the flow characteristics of the vacuum generator VSB-HO07, it is
found that the intake flow rate for -45 kPa is about 7 /min (ANR).

(in order of (1) = (2) — (3))

Amount of leakage = 7 {/min (ANR)

VSB-HO07

Vacuum characteristics Flow characteristics

- Supply pressure: 0.5 MPa
©
T 93 93
4
O Q@
f SN g
3 80 é’a 3 § 80
3 < <k
5 66 IS 5 £ <L 66
IS 3 E Q2
S sm& 0s 3 5
5 e & & T \@
s 40z SN 3 g o=l
e < Ve T 3
Q2 <§') Q\\/ - 3
5 % S 2 8§ 2
£ O(f\’ Intake flow rate >
W —
13 v 10 13 (3)\
0 2
0 010203040506 0 5 10 15 20

Intake flow rate
(&min (ANR))

* Regarding the flow characteristics of vacuum generators other than VSB-H07,
refer to the characteristics of each product in the catalog.

Supply pressure (MPa)
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Vacuum system components

Technical data

E P Selecting the vacuum generator/vacuum switching valve

(@ Selection procedure

Obtaining response time (when there is no leakage)

When the vacuum control components and use conditions are clear, the approximate response time (reference value) can be quantified.

Valve O(I)!\Ii

operation

T i

% Pm

o PmX95%

- L

5 L

2 L

o PmX63% -

a

£ L

=} [

3

o

S L

> L
0 T4 T2 (3.5XT4)

Achievement time (sec)

Pm: Final vacuum pressure, T1: Time to reach 63% of final vacuum pressure Pm
Ta: Time to reach 95% of final vacuum pressure Pm

® How to calculate from the formula

Suction response time T+ and T2 can be calculated from the following formula.

VX 60

Suction response time T: = —a

Suction response time T2=3.5x T1

Example®

Obtain the suction response time when the pressure in the piping
system with piping volume of 0.01 £ is made to reach the final vacuum
pressure of -87 kPa using the maximum intake flow rate of 12 /min
(ANR) in the vacuum generator (VSU-HO07).

Point

Obtain the piping volume by referring to the formula on page 28 or
selection graph [3].

-87 kPa = -92 (kPa) x 95 (%)

From this, the suction response time T in the above equation can be obtained.
In addition, the average intake flow rate is calculated from the list of
vacuum characteristics on page 28:

Q= (1/3) x 12 = 1/3 x 12 = 4t/min(ANR) is used.

Using the formula
VX60 _ 0.01X60
Ti=————=———=0.15(sec)
It can be seen from
T2=3.5 X T1=3.5 X 0.15 = 0.525(sec)
that the actual suction response time needs to be about 0.5 (sec).

Using the selection graph

The suction response time T2 to reach 95% of the maximum vacuum
pressure is obtained from the intersection point of the maximum suction
flow rate of 12 £/min (ANR) and the piping volume of 0.01 { for the
vacuum generator (VSU-HO7). (Selection graph [4] (1) — (2) order)
T2=0.5(sec)

T+ : Time to reach 63% of final vacuum pressure Pm (sec)

Ta:

\
Q

Time to reach 95% of final vacuum pressure Pm (sec)
: Piping volume from vacuum generator and switching valve to pad (m)
: Average intake flow rate (¢/min (ANR))

Calculating the average intake flow rate
For vacuum generator

For vacuum pump

Q = (1/3) x Vacuum generator maximum intake flow rate (¢/min (ANR))
Q = (1/2) x 11.1 x Effective area of switching valve (mm?)

® Obtaining from the selection graph
Suction response time T+ and T2 can be obtained from the following table.
Graph [4] Suction response time

Example@

Obtaining the suction response time when increasing the internal
pressure up to 63% of the final vacuum pressure in a 2f tank by using a
valve with an effective cross-sectional area of 6 mm?.

Using the formula
VX60 2X60 120
1= = = ——=3.6 (sec)
1/2X11.1XS 1/2X11.1X6 33.3

Using the selection graph

Response time T+ to reach 63% of the maximum vacuum pressure is
obtained from the intersection point of the valve effective cross-
sectional area 6 mm? and piping volume 2 £.

(Selection graph [4] (3) — (4) order)

T+=3.5(sec)

Technical data I

E 60 1000

= 42F 700

5 10| S0 NN N o [

L — PIping volume 4

1120 2200 N ANIZaNERAAT

© < \\2 NN

o < 3 C

S 6.0 [—E100{N b lANRNA

S 42 370 &)

S 30r 950

3 2 [N

2 18- £30

b 12| 320 BN

] = (1) 0. |

° oe- 210 ﬁ%\] s

2 04 E 7 ‘

8 03l < s 005 X@

g  § 00N N2 ¢

® 02r E 3 - 0.02] 5s

> 013 ¥ 2 {

iooe L= 1N

£ 01 10203 05071 2 3 5710 20 30 5070100

.‘~§3 Vacuum pressure (63%) achievement time T1 (sec)

(/_) L 1 L L L L L L L L L L L L L
035 0716 152635 7105 1545 % 70 05 175245 3

Vacuum pressure (95%) achievement time T2 (sec)

* From the suction response time, it is possible to conversely obtain the size of the
vacuum generator and switching valve of the vacuum pump system.

CKD
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Selecting the vacuum generator and vacuum pump compatible unit

When response time and usage conditions are clear, it is possible to select the optimal vacuum generator and vacuum pump compatible unit.

1. Size of vacuum generator and vacuum switching valve (when there is no leakage)
® Using the formula

Example
[a] Average intake flow rate

Selecting a vacuum generator to achieve vacuum pressure of -58 kPa

_VXe60 in about 0.6 seconds using a tank with piping volume 0.2 £. (0.5 MPa
Q= Ti secured for supply pressure)
T2=35XT .
Q2 A i t1 ke fl te (U/min (ANR)) Point
I Average Intake tlow rate (t/min
V : Piping volume (f) -58 kPa = -93 (kPa) x 63 (%)

Technical data I

T+ : Time (sec) to reach 63% of stable pressure P after suction
T2 : Time (sec) to reach 95% of stable pressure P after suction

[6] Maximum intake flow rate (specification intake flow rate of vacuum
components) Using the formula

For vacuum generator ) Qmax =3 x Q [{/min (ANR)] M [a] From the calculation formula of average intake flow rate
For vacuum pump P Qmax =2 x Q [¢/min (ANR)] VX60 0.2X60

Point Q=——=—735 -2
B For vacuum generator

"H" is considered suitable when compared with our catalog value,
given that the supply pressure of 0.5 MPa is likely to be secured.

M [b] From the calculation formula of maximum intake flow rate
It is necessary to select a vacuum generator with suction flow rate Qmax =3 X Q=3 X 20 =60 ¢/min(ANR)
larger than Qmax in the formula above.

From the above formula, we see that the suction flow rate of the
M For vacuum switching valve

vacuum generator should be 60 #/min (ANR).
Qmax

Effective cross-sectional area S = (mm?)

. Using the selection graph
* It is necessary to select a switching valve larger than the effective cross- The maximum intake flow rate is obtained from the intersection point
sectional area in the formula above. . . . - .
where the suction response time is 0.6 seconds and piping volume is

_ ) 0.2 L. (Selection graph [4] (5) — (6) order)
® Method using the selection graph Q =60 ¥/min(ANR)

[a] Tube volume

Calculate using "piping volume by tube inside diameter" in the selection graph [3] (Intro
Page 28).

[b] Maximum intake flow rate Qmax

* Since we already know that "H" is suitable from the above points, compared with
the CKD catalog value, we see from the calculated value selection graph that the
vacuum characteristics of H15 (intake flow rate: 63 #/min (ANR)) are ideal.

Calculate the required maximum intake flow rate Q from the suction response time
(T1, T2) and tube volume from the selection graph [4] (Intro Page 30) "suction response

time".

Point

B For vacuum generator
It is necessary to select a vacuum generator with maximum intake
flow rate larger than Q obtained from the graph.

B For vacuum switching valve
It is necessary to select a vacuum switching valve larger than the
effective cross-sectional area of the valve obtained from the graph.
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Technical data
Vacuum components selection method

P1 » Selecting the vacuum generator/vacuum switching valve

@ Selection procedure

Selecting the vacuum generator and vacuum pump compatible unit

2. Size of vacuum generator and vacuum switching valve (when there is leakage)

If there is leakage from the workpiece, the size of the necessary vacuum generator/vacuum switching valve can be calculated by
adding the leakage amount to the maximum intake flow rate.

Technical data I

® Using the formula Example
[a] Average intake flow rate with leakage taken into account We want to satisfy the workpiece and opening of the vacuum pad of 4.4
#/min (ANR) and piping volume of 0.2 £. Time to achieve 95% of stable
Q= VX60 +Q pressure Pm after suction: 7 sec.
T Find out what type of vacuum generator to select.
T2=3.5 X Ty
Point
Q : Average intake flow rate (£/min (ANR)) Refer to the example in "Extracting usage conditions" on Intro Page 28
V' : Piping volume (£) for the piping volume and "When there is leakage" on Intro Page 29 for
T1 : Time (sec) to reach 63% of stable pressure P after suction the amount of leakage after workpiece suction.
T2 : Time (sec) to reach 95% of stable pressure P after suction Using the formula
Qr : Amount of leakage during workpiece suction (#/min (ANR))
From T2 =3.5x Ty,
[b] Maximum intake flow rate (specification intake flow rate T,
of vacuum components) T=g5 =55 =2(e0)
For vacuum generator » Qmax =3 x Q [¢{/min (ANR)]
For vacuum pump P Qmax = 2 x Q [¢/min (ANR)] Q= VX860 +QL= 0.2X60 +4.4 = 10.4 (min(ANR))
T1
Point

Therefore, the maximum intake flow rate is

Qmax =3 X Q=3 X 10.4 = 31.2 {/min(ANR)

From the above formula, we see that it is reasonable to select a vacuum
generator with intake flow rate of 31.2 #/min (ANR) or greater.

B For vacuum generator
It is necessary to select a vacuum generator with suction flow rate larger
than Qmax in the formula above.

M For vacuum switching valve

max Using the selection graph

Effective cross-sectional area S = Q (mmz) i K i i . X .
111 The maximum intake flow rate is obtained from the intersection point of the
* It is necessary to select a switching valve with an effective cross-sectional area larger vacuum pressure (95%) achievement time of 7 sec and piping volume of
than S in the above formula. y 0.2 . (Selection graph [4] on Intro Page 30, in order of (7) — (8))
Q = 20 /min(ANR)
® Method using the selection graph Qmax =20 + (3 X 4.4) = 33.2 {/min(ANR)
[al Tube volume [Supplement]
Calculate using "piping volume by tube inside diameter" in the If a maximum intake flow rate of about 33 #/min (ANR)) and supply pressure
selection graph [3] (Intro Page 28). of 0.5 MPa can be secured, high vacuum (H) with nozzle diameter g1 mm
. . or g1.2 mm will be suitable. However, as the maximum vacuum pressure
(b] Maximum intake flow rate Qmax will be -79 kPa for H10 and -83 kPa for H12 based on the leakage amount
From the suction response time (T+, T2) and tube volume from of 4.4 /min (ANR) of the workpiece and opening of the vacuum pad and
selection graph [] (Intro Page 30) "Suction response time", obtain flow characteristics in the figure below, it is necessary to select the vacuum
the required maximum intake flow rate Q that does not include the components with consideration of the required maximum pressure.
leakage amount QL. Flow characteristics (for H10) ' Flow characteristics (for H12)
Maximum intake flow rate Supply pressure: 0.5 MPa (H) Supply pressure: 0.5 MPa (H)
For vacuum generator »Qmax = Q + (2 x Q)
For vacuum pump »Qmax = Q + (3 x Qu) 93 93
Q : Maximum intake flow rate (¢/min (ANR)) obtained from selection = =
a 80 a 80
graph [4] (Intro Page 30) 3 \ X
Qu: Leakage amount (#/min (ANR)) (Intro Page 29) Values taking Té 66 E 66
into consideration leakage during workpiece suction § g \
) L 53 2 53
Point g \ g
M For vacuum generator 3 40 3 40
It is necessary to select a vacuum generator with maximum § <>“é \
intake flow rate larger than Q obtained from the graph. 26 26
B For vacuum switching valve
Itis necessary to select a vacuum switching valve larger than the 13 \ 13 \
effective cross-sectional area of the valve obtained from the graph.
0 10 20 30 40 0 10 20 30 40
Intake flow rate (£/min (ANR)) Intake flow rate (£/min (ANR))

v
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Vacuum system components

® Note on model No. selection

AL CAUTION 1. Notes on selecting vacuum components

Technical data I

Be careful of vacuum pressure drop due to trouble with supply air and power supply.

As there is a danger of the suctioned object falling due to decreased suction force, be sure to take safety measures.

Remove drainage and dirt from the ejector supply air and use clean air. Do not lubricate using a lubricator. Impurities and oil contained in
compressed air may cause malfunction or degrade performance.

Supply pressure (catalog specification value) of the ejector is the value when the ejector is in operation. Consider the pressure drop and make sure
the catalog specification value is achieved. If the specification value is not satisfied, the ejector will emit abnormal noise at a specific supply
pressure and the performance will become unstable, which may affect the sensor and cause problems.

Vacuum retention function type and check valve function type allow vacuum leakage, so take other safety measures if the vacuum state needs to
be maintained for long periods.

If energization to the valve continues for long periods, heat is generated from the coil. Heat generation may lead to shortened product service life,
malfunction, etc. Also, heat risks causing burns and impacting peripheral devices.

When the manifold specification is used, the combination of manifold stations and mounting units may degrade performance or affect other station
vacuum ports.

AL CAUTION 2. Notes on selecting vacuum generator nozzle diameter

With regard to the effective cross-sectional area on the ejector supply pressure side, carry out piping and equipment selection with 3 times the
effective cross-sectional area of the nozzle diameter cross-sectional area as a guideline. If the supply flow rate is insufficient, it may cause the
performance to degrade.

AL CAUTION 3. Notes on selecting vacuum line components

Select related products according to the maximum flow rate of the vacuum source.

Regarding the effective cross-sectional area of related products, calculate the total based on the calculation of
S (effective cross-sectional area) = Qmax (maximum flow rate: #/min (ANR)) / 11.1 (mm?)

when making a selection.

Note: This approximate formula applies to vacuum lines, but not to positive pressure lines.

For calculation with positive pressure lines, use the following formula.
MPa unit P+>1.89P:
Q=113xSxPi(s=—3 )

113X P4
kgf/cm? unit P1>1.89P2
Q
Q=111 xSxR(S—W)
P1: Primary side absolute pressure

P2: Secondary side absolute pressure

ALCAUTION 4. Notes on selecting the vacuum filter

Never apply positive pressure for vacuum burst to the vacuum filter. Not an explosion-proof structure. Also, due to low pressure resistance,
damage to the product body may cause injuries.

ALCAUTION 5. Notes on using vacuum equipment

Intro 33

When operating the valve, make sure that the leakage current is 1 mA or less. Otherwise, there is a risk of malfunctions caused by leakage current.
Do not apply pressures of 0.1 MPa or greater to the vacuum circuit side of the vacuum generator or vacuum pump unit. This risks causing damage
to the body, as the vacuum component does not have an explosion-proof structure.

When two or more pads are piped to a single ejector in a vacuum circuit, if one pad suffers suction failure (leakage), there is a danger that the
workpiece may be detached due to decreased vacuum pressure.

Do not use the product so as to block the exhaust port of the ejector or increase the exhaust resistance. It may prevent vacuum generation or
cause the vacuum pressure to drop.
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Ejector system
VS*

B Vacuum components

CONTENTS

Series variation 2
@ With vacuum burst function (VSY)

@ Solenoid valve direct mounting (VSH) 14
@ Tubular (VSU) 14
@ Square (VSB) 14
@ Pad direct mounting (VSC) 14
@ 20 mm width dedicated single unit (VSG) 32
@ 16 mm width integrated (VSK/VSKM) 40
@ 20 mm width integrated (VSJ/VSJIM) 66
@ 10.3 mm width integrated (VSN/VSNM) 86
@ 10.5 mm width integrated (VSX/VSXM) 112
@ 31.5 mm width dedicated single unit (VSQ) 142
@ 11 mm pitch manifold (VSZM) 170
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Series Ejector system
variation Single unit

o~
5E Components
3E With valve| With switch
. E=Neall E=P"N
Model Series 5-8 52 o | 5| E| B
_ o2lesl 2| ®|23| 5 |53|8s
£ o0 | oD c S| €8 € |Ealwo
£ SE|So| S |55|3a| 8 |35|c5
2 NT|NZ2| = |CLojoas| = |(WDO|(<O
. VSY Series
B With vacuum burst function 19
Ko} - "
w - Ejector and vacuum burst function are L:J e ) il
integrated 12 51 f“;{; 255
- Compact and lightweight, it can be used at the _ '
end of vacuum piping
VSH Series
Solenoid valve direct mounting (supply port thread)
- Air supply port size: Solenoid valve can be s0.8| 13
E directly mounted from M5 to R1/4 Series r} to. to
= - Awide range of nozzle diameter variations e 028 | 116
from @0.5 to 2.0 )] =]
S0
DD
T
(7 X7
>> -
aE: VSU Series
o b § Tubular . 17
> 5‘ o - Installable in the middle of piping since the a1 213 | to
v . ; .
S E) vacuum port and air supply port form a straight ‘\‘% g 23
s 8 %) line. w'
éé [Ty - Dedicated bracket is available
VSB Series
= Square
== . e . 17.5
g g - Square silencer built in, enabling body -
mounting and fixing ‘ 122 4to O
= - Option for mechanical vacuum switch can be ) G 85
5 % selected.
>>
VSC Series
s Pad direct mounting (vacuum port thread)
S - Vacuum port size: Vacuum pads can be 8 |1a5
== directly mounted from M5 to R1/4 Series < o tc;
- A wide range of nozzle diameter variations S i 024 | 109
8 from 20.5 to 22.0 flL 0
>
=
N
9 Ejector characteristics table

. Achieved vacuum pressure Intake flow rate Consumption flow rate
Nozzle diameter . .
(-kPa) *1 ({/min (ANR)) (/min (ANR))
|+ | .t | € | 4 [ L ] E | H | L | E |

05 0.5 90 to 91 7 1110 12 3to 10 1.5 8to 17
07 0.7 90 to 93.1 66 to 67 90 to 92 12t0 13 18 to 26 9t0 10.5 23 17
10 1 20 to 28 26 to 42 19to0 21 46 34
12 1.2 93 90.4 to 92 38 50 27 70 47
15 1.5 66 92 63 95 42 100 70
20 2.0 104 to 110 174 to 180 82 to 84 200 150

*1: Supply pressure of H and L is 0.5 MPa and supply pressure of E is 0.35 MPa.
*2: H High vacuum/medium flow = high vacuum
L Medium vacuum/large flow = large flow
E High vacuum/low flow rate = low supply pressure, high vacuum (energy saving)
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Ejector system

Series variation

@: Standard equipment O: Option

Components Nozzle diameter (mm) Achieved vacuum |Intake flow rate| Consumption flow
g § o pressure (-kPa) *1| (#/min (ANR)) | rate ({/min (ANR))
[&]
§ é G2 |04 |05(06|07|10 12|15 |20 Page
2| £ |E3|22|04[05)(08)©N[(1.0)(12)(18)|20 H | L [E|H|L|E|H|L|E
Z£| 2 |G3|2¢S
O | O @) 7 |12 ] 3 1.5 8 6
@) 90 | 86 1 90 oS THen1 | o 23 17
©) 90 7 | 12 11.5
©) 13 | 26 | 105 23 17
O] O @) 28 | 42 | 21 46 34 | 14
©) 03 | % | 92 [ 38 27 | 70 | 47
O 63 | 95 | 42 100 70
@) 104 | 174 | 82 200 150
O| O O 90 7 | 12 1.5 14
@) 92| % | % [25]am] 1° 23 17
©) 90 7 | 12 11.5
 J O 13 | 26 [ 105 23 17 | 14
®) 03 | %6 | 92 [28 [ a2 | 21 46 34
@) 38 27 | 70 47
O 90 7 |1 11.5
O 13 | 26 | 105 23 17
O| O @) 28 | 42 | 21 46 34 | 14
O 03 | %0 | %2 38 27 | 70 | 47
O 63 | 95 | 42 100 70
@) 110 | 180 | 84 200 150
|

*1: Supply pressure of H and L is 0.5 MPa and supply pressure of E is 0.35 MPa.
*2: Values in () for the VSQ twin nozzle are for small bore size nozzle.
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Ejector system I
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variation

Series

Ejector system
Unit combination

Model

£
]
=]
[
>
("]
£
e}
]
(5]
2
w

o~
z E Components
2, With valve| With switch
Series S 2 52 o 5| _E| 8
oc|loE|l 8| B/ 23| 5 |55|8s
- — = L= (o] [S=] (o )=]
o0 oD c oSS 5 |Eo|®E
£Elco| & 55| 2o| @ | 25| c5
NT|NZ2| =2 |[Lo|loas| = |[WDo|<O
VSG Series
Comprehensive type that emphasizes basic performance g
- Dedicated single unit g - 20 117 ° ° o o
- Valve, vacuum pressure switch and filter are Y H W °
. . L e 10 128
unitized. Select according to your application. S P
VSK/VSKM Series
Ample variations are available
-
- Modularization of each unit enables optimal unit = 60 O O
selection. & 3 16 | to Ol O | OO
- Built-in check valve and air timer vacuum burst X'_gg-! N 153 :
« (Amodel with
valve can be selected. digital display can
also be selected)
VSJ/VSJIM Series
Prevents workpieces from blowing away due to burst air and press control
- A self-hold model that supports power saving in 156
vacuum generafinglvalv.e is alsc.n availa?le. 20 o o PY ° O O
- Vacuum burst circuit relief function realizes 1755
shortening of vacuum burst time. '
(With digital display)
VSN/VSNM Series O
g Fast and stable response 505 (Amodel
= - Compact and lightweight. The height dimension ' with digial
® _ _ 03[ to [O| ®| @ O
£ is made especially compact. 5 display can
o ) i ) ) 3 171
= - A direct acting valve is used as the main valve to RS alsobe
8 achieve ON/OFF responsivity of 5 msec or less selected)
g VSX/VSXM Series
Lightweight and compact ol o
- Direct mount and DIN rail are available for 71
mounting. 105] to o ® ®
- A self-hold model that supports power saving in 84 di(ft\allngiie::lit:an
vacuum generating valve is also available. algso be sZIezted)
VSQ Series
Large vacuum unit ideal for controlling large flow rates
- Standardized three types of nozzle: single,
iOUtl)flehalr:jd tWIc:] | that rt: ing i C:-‘ &"" 400 O
self-hold mo ? a |sup.po Is powe.lr ZTwng |nI !*%I #iy 315 | to Py °®
vacuum generating valve is also available (single s 470
nozzle only).
(Wi digtal
display)
VSZM Series
Dedicated manifold, reduced wiring
(flat cable/D sub-connector) compatible @f AN Contact O | 0O
Py
- With atmospheric pressure relief valve installed, ! THCT CKD
_ _ ) w.-t;.\?ft- # 11 oo o
atmosphere burst at high flow rate is possible, om0 for
shortening the vacuum burst time ’ details. (A model with
- Self-hold energy-saving type is also available, digital display can
with valve power consumption of 0.55 W also be selected)
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Ejector system

Series variation

@: Standard equipment O: Option

Components Nozzle diameter (mm) Achieved vacuum |Intake flow rate| Consumption flow
g g o pressure (-kPa) *1| (¢/min (ANR)) | rate (/min (ANR))
[&]
3 | © (5|2 |[04]05[06|07 1012|1520 Page
;$ é’ Eczu 29(0-4) (0.5)((0.6)((0.7)|(1.0)[(1.2)|(1.5){(20)| H | L | E|H| L | E|H|L]|E
S EICHEE
@) 90 7 12 11.5
| O O 93 66 | 90 | 13 | 26 | 105 23 17 | 32
O 27 | 40 | 21 46 34
©) 91 7 1 11.5
@) 13 | 26 23
®¢ 01010 ©) 93 67 91 27 | 40 | 21 46 34 40
©) 38 | 50 | 27 70 47
©) 90.4 7 11 11.5
® | O| O O 66.5 13 | 26 | 10.5 23 17 | 66
O 93.1 1904 27 | 40 | 21 46 34
©) 38 27 | 70 47
) 2 6
O | O O 904 904 | 7 3 |115 8 86
©) ) 9.5 45 | 16 12
©) 90.4 7 12 | 3 11.5 8
® | O| O ©) 931 66.5(90.4 | 13 | 2422|105 23 17 | 112
O ) 24120 | 26 | 20119 46 34
©) 63 | 95 | 42 100 70
O 93 | 66 | 92 110 | 180 | 84 200 150
O |2-stage nozzle 24 23
® | O| O O |2-stage nozzle 36 46 142
QO |2-stage nozzle 93 40 70*2
Twin nozzle | O O 40 (24) *2 100 (23) *2
Twin nozzle| O ©) 70 (36) *2 200 (46) *2
® | O| O ©) 90.4 66.5 7 12 11.5 170
©) 931 ' 904 13 | 24 | 10 23 17
©) ) | 24 20 | 46 34
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B Compact and lightweight, it can be used at the end of

Ejector system

2
==
o
HD
>>

VSX VSN VSJ VSK VSG
VSXM VSNM VSJIM VSKM

VSsQ

VSZM

vacuum piping.

Also, the shutoff valve achieves high-speed suction

and burst cycle.

Vacuum ejector with vacuum burst function

VSY Series

@ Nozzle diameter: ¢0.5, 80.7

Integration of the ejector and vacuum burst function
achieves high speed suction and burst cycle.

RoHS)

Specifications

VY
Working fluid Air
Working pressure MPa 0.3t00.7
Ambient/fluid temperatures °C 5to 50

Lubrication

Not required

B With additional function to release burst air to the

ejector.

It is capable of reliable vacuum burst compared to

the conventional single ejector.

M Ejector and vacuum burst function are integrated.
Switch between vacuum generation and burst air by
turning the ejector air supply ON/OFF. (Refer to

Vacuum filter specifications

Vacuum filter

Working fluid Air
Working pressure  kPa -100to 0
Filtration rating um 10
Ambient/fluid temperatures °C 0 to 60

Filtration area

cm?

Port size @4: 0.8

Usage methods on page 13.)

Circuit diagram

Port size 26: 1.1

@ VSY-*S (atmospheric release with silencer)

PD port O

Burst air flow rate 4\
adjustment needle

Cutoff valve N[E o

V port O

@ VSY-*-J (common exhaust)

PD port O

Burst air flow rate g
adjustment needle

Cutoff valve N[E o

V port O

CKD

P port

Ejector

Silencer

O P port

—

ﬂj Ejector

O EX port

@ VSY-*S-F (atmospheric release with silencer, with vacuum filter)

PD port O

Burst air flow rate 4\
adjustment needle

Cutoff valve W[E o

Filter
\% poﬂf

P port

Ejector

Silencer

@ VSY-*J-F (common exhaust, with vacuum filter)

PD port O

Burst air flow rate g
adjustment needle

Cutoff valve ”[E ]

ﬂj Ejector

Filter
\% portf

OP port

O EX port



How to order
@ Vacuum ejector with vacuum burst function

(vsy -H)07-(6)(®)6)(S-F

@ Vacuum characteristics

® Nozzle diameter
@ Vacuum port (V)

® Vacuum generation
air supply port (P)

@ Vacuum burst air
supply port (PD)

@ Exhaust port (EX)
© Vacuum filter

A\ Precautions for model No. selection

*1: Only 444 or 666 can be selected for the combination of

@, ®and B.

@ Maintenance part model No.
@ Replacement vacuum filter

(vSY )-(F -4am

@ Port size

@ Dedicated bracket

(vsY -B

VSY Series

How to order

Code Content
@ Vacuum characteristics
H High vacuum/medium flow rate
L Medium vacuum/large flow rate
E High vacuum/low flow rate

® Nozzle diameter
05 20.5
07 0.7
® Vacuum port (V) *1
4 @4 push-in fitting

Ejector system I

6 26 push-in fitting

® Vacuum generation air supply port (P) *1
4 @4 push-in fitting

6 26 push-in fitting

@ Vacuum burst air supply port (PD) *1
4 @4 push-in fitting
6 26 push-in fitting

VSH/VSU
VSB/VSC

@ Exhaust port (EX)
S Atmospheric release with silencer

J Common exhaust

VSG

© Vacuum filter

Blank |None
F With vacuum filter
Code Content
O Port size
44M  |For VSY-*444*
66M |For VSY-*666*

CKD
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VSY Series

Ejector system I

Achieved vacuum pressure (-kPa)

2
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o
HD
>>

VSG

VSK
VSKM

VSX VSN VSJ
VSXM VSNM VSJIM

VSsQ

VSZM

Vacuum characteristics, flow characteristics

@ VSY-[05
Vacuum characteristics

90

80

70

60

50

40

30

|

-

L intal‘<e flow‘ rate- 10

20

10

[

Hintake flow rate_|

E intake flow rate
|

0 01 02 03 04 05 06
Supply pressure (MPa)

Flow rate #/min (ANR)

Flow characteristics

@ Vs

Y-[]07

Vacuum characteristics

907Supblypressure:U.SMPa(H, L) 90 | s ’“’4\%\\\‘\
0.35 MPa E) & | 3 7"
. 80 _. 8 ST E—T&
g 5 )5 & 1w
X = o S N
X 70 ¥ 70 3 E—
= 5 S P .
2 50 S 50 40
§ g W&
g 40 3 40 @“ﬁ\“’ — 30
> \ g (}3\&/ 7
8 30 8 30 -
> > 20
% K] T intake flow rate
s 20 5 20 - H intake flow rate
< \I‘ﬂ\I \g < o T ~ 10
10 \ \ 10 E intake flow rate
L1
0 5 10 15 20 0 010203 04 0506

Intake flow rate (¢#/min (ANR))

1. Supply pressure with the characteristics described above occurs at vacuum generation.
2. Achieved vacuum pressure with the characteristics described above produces abnormal noise (soft clicking sound) at supply pressure just before reaching the peak value. When this
abnormal noise occurs, the characteristics become unstable and operation becomes louder. Reset the supply pressure, as it may affect the sensor, etc., and cause trouble.

Ex. 1: Source pressure is 0.5 MPa with the H vacuum ejector. During vacuum ejector operation, supply pressure drops to 0.43 MPa due to pressure drop, and abnormal noise is
generated. — Reset supply pressure to 0.5 MPa during vacuum ejector operation.
3. Carry out piping or equipment selection with 3 times the effective cross-sectional area of the nozzle diameter cross-sectional area as a guideline. Satisfactory vacuum characteristics

cannot be obtained if adequate supply air flow rate is not maintained.

(A soft clicking sound occurs at set pressure. Insufficient intake flow rate, insufficient achievement of achieved vacuum pressure, etc.)

Ex. 2: Abnormal noise occurs even when pressure is 0.5 MPa with H vacuum ejector during vacuum ejector operation. — Insufficient supply air flow rate. (Supply air flow rate is restricted
in front of the vacuum ejector by piping resistance, etc., and supply air flow rate satisfying the properties is not obtained. — Select piping components that can secure the required
effective cross-sectional area.)
Ex. 3: For vacuum ejector with 0.7 mm nozzle diameter, cross-sectional area is 0.35% x T = 0.785 mm? x 3 = 1.15 mm?. Therefore, carry out piping and equipment selection that ensures
an effective cross-sectional area of 1.1 mm? or greater.

Internal structure

Supply pressure (MPa)

Flow characteristics

90 V
\
\\

Supply pressure: 0.5 MPa (H, L) -
035MPa E)
80

70

w

60

50

40

30

Flow rate ¢/min (ANR)

20

Achieved vacuum pressure (-kPa)

10

0 5
Intake flow rate ({/min (ANR))

® VSY

R

-Jl

/

@ Vacuum filter

QL

b

VL

—

) —

3
5

LT

N
-

“No. [Partname ——————[Matorial

1 |Tube -

2 |Resin body PBT

3 |Upper plug Copper alloy, electroless nickeling
4 |Lock nut Aluminum

5 |Burst needle SUS303 or equiv.

6 |Plug 2 Copper alloy, electroless nickeling
7  |Elastic sleeve NBR

8 |Lock claw Stainless steel

9 |Guide ring Copper alloy, electroless nickeling
10 |Release ring POM

11 [Spring pin Stainless steel

12 |Cartridge -

13 |Sleeve Copper alloy, electroless nickeling
14 |Y packing NBR

15 |Nozzle piston Copper alloy, electroless nickeling
16 |O-ring NBR

17 |Spool packing H-NBR

18 |Diffuser spool Copper alloy, electroless nickeling
19 |Diffuser spring Stainless steel

20 |Silencer element PVF

21 |End plug Copper alloy, electroless nickeling

1 Resin body PP

2 |Lock claw Stainless steel

3 |Guide ring Copper alloy, electroless nickeling
4 |Release ring POM

5 |Tube Urethane or nylon

6 |Elastic sleeve NBR

7  |Element holder POM

8 [Filter element PVF




Dimensions

VSY Series

Dimensions

@ VSY-*S (atmospheric release with silencer)

Model No. Tube 0 D. Nozzle |Rated pressure|Achieved vac press | Intake flow rate | Air consump rate
diameter| (MPa) (-kPa) | (Umin(ANR)) | (U/min(ANR))

Max. 33
273 Min. 30.1
12.5 5.3
PD 3-gD
2-03.2 ' ‘ SR 4
TR o]
Dt bl ke
o |
~N O
=g 7 |
& v
w EXH ©
- O
4 GEXp =
v 24.5

Ejector system I

VSY-H05-444S 4 45.4 10.7 11.2 11.3
VSY-H05-666S 6 48.2 1 1.9 11.8 20
VSY-H07-444S 4 45.4 10.7 1.2 1.3
0.7 92 12.5 23 20
VSY-H07-666S 6 48.2 1 11.9 11.8 05
VSY-L05-444S 4 45.4 10.7 1.2 1.3 ' 19
0.5 12 11.5
VSY-L05-666S 6 48.2 " 1.9 11.8 20
66 20
VSY-L07-444S 4 45.4 10.7 1.2 1.3 0.7 18 23 19 g g
VSY-L07-666S 6 48.2 " 1.9 11.8 ’ 21 20 3:) %
VSY-E05-444S 4 45.4 10.7 1.2 1.3 05 3 8 19 >=
VSY-E05-666S 6 48.2 " 1.9 11.8 ’ 20
0.35 90 (O]
VSY-E07-444S 4 45.4 10.7 11.2 1.3 20 n
0.7 9 17 >
VSY-E07-666S 6 48.2 1 1.9 11.8 20
=
5%
@ VSY-*S-F (atmospheric release with silencer, with vacuum filter) >3
Max. 33
273 | Min.30.1 =
[723%)
12.5 5.3 P >>
PD 3-gD ‘
2-93.2 ' 17
13
)
b EGE ol ‘g g’
- :
© ‘ s
EL EXH w© xx
o |- 2 >>
(TR g o] EX[o]
i o
%)
4 25 >
\
=
Model No. Tube 0 D. Nozzle |Rated pressure |Achieved vac press | Intake flow rate | Air consump rate Welght Dj)
diameter | (MPa) (-kPa) | (Umin(ANR)) | ({/min(ANR)) >

VSY-H05-444S8-F 4 60.3 34.4 1.2 1.3
VSY-H05-666S-F 6 63.3 34.6 1.9 11.8 22
VSY-H07-444S-F 4 60.3 34.4 1.2 1.3 21
0.7 92 12.5 23
VSY-H07-666S-F 6 63.3 34.6 1.9 11.8 05 22
VSY-L05-444S-F 4 60.3 34.4 1.2 1.3 ’ 21
0.5 12 1.5
VSY-L05-666S-F 6 63.3 34.6 1.9 11.8 66 22
VSY-L07-444S-F 4 60.3 34.4 1.2 1.3 0.7 18 23 21
VSY-L07-666S-F 6 63.3 34.6 1.9 1.8 ’ 21 22
VSY-E05-444S-F 4 60.3 34.4 1.2 1.3 0.5 3 8 21
VSY-E05-666S-F 6 63.3 34.6 11.9 1.8 ' 0.35 90 22
VSY-E07-444S-F 4 60.3 34.4 1.2 1.3 07 ’ 9 17 21
VSY-E07-666S-F 6 63.3 34.6 11.9 1.8 ' 22

CKD



VSY Series

Dimensions
@ VSY-*J (common exhaust) Max. 33
12.5 5.3
3-gD
2-23.2 { 1] .
T —
W\\d\ o‘, ‘@iI
] = 9
g W & v : o
[
> ©
’ N =
[*] ~ \ P
o |
(0]
i EXH§ o6 @
245 | 7
Model N Tube O D. Nozzle |Rated pressure |Achieved vac press|Intake flow rate |Air consump rate
odel No.
diameter | (MPa) (-kPa) | (Umin(ANR)) | (Umin(ANR))
VSY-H05-444J 4 56.3 10.7 11.2 11.3
VSY-H05-666J 6 59 " 1.9 11.8 23
VSY-H07-444J 4 56.3 10.7 1.2 1.3
0.7 92 12.5 23
VSY-H07-666J 6 59 " 1.9 11.8 0.5
VSY-L05-444J 4 56.3 10.7 1.2 1.3 ’ 23
0.5 12 1.5 EE—
VSY-L05-666J 6 59 1" 1.9 11.8 23
20 66
DD VSY-L07-444J 4 56.3 10.7 1.2 1.3 18 23
=22 0.7 23
% curj) VSY-L07-666J 6 59 1 1.9 11.8 21 23
== VSY-E05-444J 4 56.3 10.7 11.2 1.3 os s o
VSY-E05-666J 6 59 1 1.9 1.8 ' 23
O] 0.35 90
n VSY-E07-444J 4 56.3 10.7 11.2 11.3
> 0.7 9 17 —
VSY-E07-666J 6 59 1 11.9 11.8 24
=
56
>> @ VSY-*J-F (common exhaust, with vacuum filter) Max. 33
273 | Min.30.1
s 12,5 5.3
=D
3% PD 3-gD
=2 2032 ' ‘ A
I ~
= \‘ﬁdu o ‘@ﬁI
zZ
1%
>>
m
= ©
5% 5
>>
g
[%2)
>
=
cl>|) Model No. Tube 0 D. Nozzle |Rated pressure |Achieved vac press|Intake flow rate |Air consump rate Welght
> diameter| (MPa) | (-kPa) | (Umin(ANR)) | (tmin(ANR))
VSY-H05-444J-F 4 60.3 34.4 11.2 11.3
VSY-H05-666J-F 6 63.3 34.6 1.9 11.8 ’ 25
VSY-H07-444J-F 4 60.3 34.4 1.2 1.3 24
0.7 92 12.5 23 EEE—
VSY-H07-666J-F 6 63.3 34.6 1.9 11.8 0.5 25
VSY-L05-444J-F 4 60.3 34.4 1.2 1.3 ’ 24
0.5 12 1.5 EE—
VSY-L05-666J-F 6 63.3 34.6 1.9 11.8 66 25
VSY-L07-444J-F 4 60.3 34.4 1.2 1.3 07 18 03 24
VSY-L07-666J-F 6 63.3 34.6 1.9 1.8 ’ 21 25
VSY-E05-444J-F 4 60.3 344 1.2 1.3 o5 3 8 24
VSY-E05-666J-F 6 63.3 34.6 1.9 1.8 ’ 0.35 % 25
VSY-E07-444J-F 4 60.3 34.4 1.2 1.3 0.7 ’ N 17 25
VSY-E07-666J-F 6 63.3 34.6 11.9 11.8 ’ 26
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VSY Series

Dimensions

Dimensions

@ VSY-F (replacement vacuum filter)

Vacuum ejector side port c b Workpiece side port
r—» Q

Ejector system I

Tube O.D. |[Fitting diameter Filtration area Weight
Model No. L Cc a
oD1 oD2 (cm?) (9)

VSY-F-44M 4 4 35 21.8 1.3 8 0.8 15
VSY-F-66M 6 6 35.4 22 11.8 10.5 1.1 2.5

@ V/SY-B (bracket)

- 2-93.5

(10.4)
9.2
4
()
yany
NA
VSH/VSU
VSB/VSC

15

(23)
1.2 17

VSG

2-93.5

VSK
VSKM

VSX VSN VSJ
VSXM VSNM VSJM

vsQ

VSZM

CKD 1



VSY Series

| Safety precautions | Refer to Intro Pages 15 and 16 for general precautions on vacuum system components.

A\ WARNING

W Read the catalog carefully regarding the piping method of VSY vacuum ejector. Errors in the piping method may
cause injury or component damage.

I M Since the filter body material is PP, the resin may deteriorate due to direct sunlight or ultraviolet rays.

A\ cAUTION

W Read the catalog carefully regarding flow rate adjustment and burst time adjustment for burst air.

Ejector system

M The built-in vacuum filter cannot be replaced by a single element. For replacement during maintenance
inspections, etc., the filter body should be replaced.

W When using different pressures for supply air for vacuum generation and vacuum burst, be sure to set the
pressure for vacuum burst lower than that of vacuum generation.
If set higher than the supply air pressure for vacuum generation, it may lead to leakage.

B When using the following piping method, burst air may enter instantaneously from the check valve and be
emitted from the V port until the shut-off valve completes switching.

Vacuum generating valve

2
==
o
HD
>>

i R——

o |
Lo

VSG

VSK
VSKM

VSJ
VSJIM

VSN
VSNM

VSX
VSXM

VSsQ

VSZM

12 CKD



VSY Series

Usage methods

Usage methods

[Example 1]
Suction Burst
Circuit diagram
i I Vacuum generating valve
Check valve -
£
r% 9]
®
Check valve PD port P port o
| | S
Burst air flow rate | é* H .i
PD port adjustment needle ‘ ]
P port
4-4 =_ Cutoffvalve , [T ]_____|
1l e Rl
1 1 ) 1 : :
1 1 1 1 .
| Ejector
Burst air flow rate /‘/ m ‘ ‘ Filter
adjustment needle = ,>
! : ! ! |
! Silencer or common exhaust
Fiter—t_ - _| Lt
. - >
(2]
V port >

Connect the P port and PD port with a check valve (separately purchased) and use the residual pressure between the check valve
and the PD port as burst air.
The burst air flow rate can be adjusted with the burst air flow adjustment needle, and the burst time can be adjusted with the length of

VSH/VSU
VSB/VSC

the tube connecting the check valve and PD port. g
=
5o
[Example 2] S3
Suction Burst Circuit diagram =
=D
(92X
>>
Vacuum break valve Vacuum generating
valve s
Regulat 55
egulator ‘r?[j/\A Q0
— s
PD ;Iaort plort <=
' ' (92X
M | 1 Burst air flow rate | é* N >=>
I_ —l I_ _l adjustment needle| ‘
1 1 ] 1
1 I 1 1 Cutoff valve
RIMES g
| 1 | i | 1 Ejector
i_ J i_ J Filter
i - =
< <
' Silencer or common exhaust (Q
I

— V port

When instantaneously removing a workpiece with vacuum burst air, adjust the burst air pressure and flow rate, but be careful not to
blow off the workpiece. The figure above is an example of using different pressures for the supply air for vacuum generation and
vacuum burst, such as when lowering the air pressure for vacuum burst. (Note: supply pressure for vacuum generation = supply
pressure for vacuum burst.)

Adjust the flow rate of the vacuum burst air with the burst air flow adjustment needle, and control the burst time by controlling the
vacuum burst valve or the like.

CKD 13
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Single ejectors compatible with various piping conditions

VSH/VSU/VSB/VSC series

@ Nozzle diameter: @0.5, @0.7, 21.0, 81.2, 1.5, 2.0
Various types of performance and shape are available to handle

various conditions.

RoHS)

W By changing the compressed air to vacuum, it can be used for
conveying workpieces (objects) in combination with suction pads.

Ejector system

VsY

VSHIVSU
ACIN Vse/vsc

VSK

VSKM

W Various types of performance and shapes are available to handle

various conditions.

Common specifications

1'.(/

ws
&
0’
N

o R

Tube ——>
-

Suction pad —_— 5

Workpiece (ObjeCt)\ _

J\

— VSHVSUVSBIVSC

VSX VSN VSJ
VSJM

vsQ

VSZM

VSNM

VSXM

14

Working fluid Air
Working pressure MPa 0.15t0 0.7
Ambient/fluid temperatures °C 0 to 60

Air supply port (P)

Vacuum ejector
(tubular union)

Exhaust port (EX)
(atmospheric
release)

Vacuum port (V)

Square/vacuum pressure switch equipped (VSB)/Mechanical vacuum pressure switch specification
Mechanical vacuum pressure switch

Pressure detection method

Diaphragm - Micro switch

Working fluid Air

Operating ambient temperature °C 0 to 60 (no freezing)
Electric capacity 3A250V

Set pressure kPa -66 to -20
Repeatability kPa 5
Hysteresis kPa 22 orless
Factory default pressure kPa Approx. -50

CKD



VS HNS UNS BNSC Series

How to order

How to order * Refer to model No. sections on dimensions pages 20 to 30 for combinations of model No.

(VS )(H)-(H)07-10(8A)(J)

Code Content
@ Shape @ Shape
H Solenoid valve direct mounting
U Tubular
Cc Pad direct mounting
Square

® Vacuum characteristics
® Vacuum characteristics

Ejector system I

H High vacuum/medium flow rate
L Medium vacuum/large flow rate
E High vacuum/low flow rate

@® Nozzle diameter
@® Nozzle diameter

05 20.5
07 0.7
10 21.0
12 21.2
15 21.5 >
20 |020 2
Fayp—— 6
4 @4 push-in fitting S g
6 26 push-in fitting olen
8 28 push-in fitting ==
10 210 push-in fitting o)
12 212 push-in fitting 2
M5 M5X0.5
6A R1/8 s
8A  |R1/4 5%
10A R3/8 i
.
@ Air supply port (P) 4 4 push-n fitting §<§
6 @6 push-in fitting
6L @6 push-in fitting elbow s
8 28 push-in fitting % %
8L 28 push-in fitting elbow ==
10 210 push-in fitting s
10L 210 push-in fitting elbow 5
12 12 push-in fitting ==
M5 M5X0.5
6A R1/8 g
8A R1/4 =
® Additional functions S |Atmospheric release with silencer (VSH, VSU, VSC) ﬁ
J Common exhaust (VSH, VSU, VSC) =
\' With mechanical pressure vacuum switch (VSB)

Blank Without vacuum pressure switch (VSB)

CKD 15



VS HNS UNS BNSC Series

Ejector system I

(%2
>

VSX VSN VSJ VSK VSG VSH/VSU
VSXM VSNM VSIM VSKM VSB/VSC

vsQ

VSZM

16

Vacuum characteristics, flow characteristics

Supply pressure - achieved vacuum pressure, intake flow rate, air consumption

@ VSH-{'05, vsSB-1 05
Vacuum characteristics

© & |

a 93 N

¥ & 79

=z § 5

o 80 §/T &

3 S/

o 66 SN

o &/

s o & |

e BT E/Y ]

R EEY i

8 -

- 26

E / ~ ~|L intake flow rate

o ol £

= 13 > T T T

§ 7 H intake flow rate
| | | |

0 0102 03 04 05 06
Supply pressure (MPa)

@ VSH-*10, VSB-*10, VSC-*10

Vacuum characteristics

= T

D‘? 93 g, ‘ 4
~ Ny G | & 7
o 80 s/ /& 17
> S S

7] S sj A s

o 66 SIS 7N —
1) By L& /| @

= S/ /85 X

Q 53 | 2/ /eV/2

£ NIV 4 ‘

El &//L 7 L intake flow rate
3 40— A

g 4 s ‘ﬂ;rake flow rate
o inta) .
5 26 @ flow rate
5 4

= 13—

Q

<

0 0102 03 04 05 06
Supply pressure (MPa)

@ VSH-*15, VSC-*15
Vacuum characteristics

¢ 93 1 |

T S &
o 80 & R S

a § @‘@ 7,

8 66 7

a 1/ inae ou e
g 9 e

g

o 40 S~

S o st
3 2 F—E

g , & [Niake fio,, oy
k% &

< 13 / &

S 5

2 <l

0 010203 04 0506
Supply pressure (MPa)

CKD

20
15
10

70
60
50
40
30
20
10

140

100
80
60
40
20

Flow rate ¢/min (ANR)

Flow rate #/min (ANR)

Flow rate ¢/min (ANR)

Flow characteristics

93 Supply pressure: 0.5 MPa (H, L)

80

s

66 \
53

40
-

26 \
13

Achieved vacuum pressure (-kPa)

\

0 5 10 15 20
Intake flow rate
(¥min (ANR))

Flow characteristics

93 Supply pressure: 0.5 MPa (H, L)

80

‘ 035MPa E)
\\‘x

66

53

40
\\¢
26

o\

Achieved vacuum pressure (-kPa)

137 \

0 10 20 30 40
Intake flow rate (¢/min (ANR))

Flow characteristics

‘Supply pressure: 0.5 MPa (H, L)

93 035Pa )

80

66

53
40
26
13

|
7

W

0 20 40 60 80
Intake flow rate (¢/min (ANR))

Achieved vacuum pressure (-kPa)

@ VSH-*07, VSB-*07, VSC-*07
Vacuum characteristics
T 2|
o 93 N
o 80 HE—&
5 S/ /Q §>/
? 66 SH/SH$ 50
19 S 3
a 3 o 5@/ 40
g S ‘oéb ,,%'%Q @
3 a0 IS 30
g T 4‘_‘?
B 26 ~ |- “Hintake flow rate 20
2 s S N —
2 13 | = 10
] E intake flow rate
< I N A 0
0 0102 03 04 05 06
Supply pressure (MPa)
@ VSH-*12, VSB-*12, VSC-*12
Vacuum characteristics
g 93
¥
o 80
5
é 66 100
o
c 53 80
=1
3 40 60
®©
>
§ 26 40
% 13 E intake flow rate] 20
O 4
< | | 0
0 0102 03 04 05 06
Supply pressure (MPa)
@ VSH-*20, VSC-*20
Vacuum characteristics
g 03 @ [Hachi vedva‘cuumpessure
T 80 S /
s &
- &
g o S
Q {
53 N
3 40 % g 30
3 2% Lintefovrae S5 200
(3] I T
3 13 /ﬂintake fowrate | "
= 1
S = E‘ mta‘ke flow rate 0

0 0102 03 04 05 06

Supply pressure (MPa)

rate

Flow rate #/min (ANR)

Flow rate &/min (ANR)

Flow rate /min (ANR)

Flow characteristics

Supply pressure: 0.5 MPa (H, L)

93 0.35MPa (E)

80~

66

53

40N

26 r\'\\

Achieved vacuum pressure (-kPa)

13 \\

0 10 20 30 40
Intake flow rate (¢/min (ANRY))

Flow characteristics

Supply pressure: 0.5 MPa (H)
035 MPa(E)

©
w

66\
53 \
40 \
\\

Achieved vacuum pressure (-kPa)

26 oo |
m
13 \ \
0 10 20 30 40

Intake flow rate (/min (ANRY))

Flow characteristics

Supply pressure: 0.5 MPa (H, L)
035MPa E)

93

80\«
66

53

40 \\

MER\\

SV
\

0 50 150
Intake flow rate (¢/min (ANRY))

Achieved vacuum pressure (-kPa)




VSH/VSU/VSB/VSC series

Vacuum characteristics

Vacuum characteristics, flow characteristics

Supply pressure - achieved vacuum pressure, intake flow rate, air consumption rate

@ Vvsu-{'05, vsc-1'o5 @ VSU-*07
Vacuum characteristics Flow characteristics Vacuum characteristics Flow characteristics
I [ o I < 93 Supply pressure: 0.5 MPa (K, L] < < 3 Suppy pressure: 05 WPa (L)
& 93 N /-Lx?% & % 93 7{;‘\&7 & o 035WPa
@ 80 & ¥ w 80 o 80 S~ & w 80
a 66 $ < @ 66 3 66 S 50 < 3 66 £
g & s & N g & c & 8
S IS € | > 3 | = ®
£ 53 §/ ol 20 E £ 53 £ 53 S @\W» 40 E £ 53 2
3 40§, B T 3 40 3 40 w30 £ 3 40 5
§ g w g g g ¥ e g g
-; 26 =% flow rate] 10 % ; 26 -; 26 f Lintake flowrate{ 20 % -; 26 K<)
2 ,// ,/” Ljntake 10 T e \f' o -7 Hintake flow rate i 0 "“\ < w
P - f T
2 13 //; Hintake flow rate] 5 2 13 2 13 E intake w7 10 £ 13
Q Q Q e Q
< L LT, < \ < G < \ \
0 01 02 03 04 05 06 0 5 10 15 20 0 01 02 03 04 05 06 0 10 20 30 40
Supply pressure (MPa) Intake flow rate (¢/min (ANR)) Supply pressure (MPa) Intake flow rate (¢/min (ANRY))

1. Supply pressure with the characteristics described above occurs at vacuum generation.

2. Achieved vacuum pressure with the characteristics described above produces abnormal noise (soft clicking sound) at supply pressure just
before reaching the peak value. When this abnormal noise occurs, the characteristics become unstable and operation becomes louder.
Reset the supply pressure, as it may affect the sensor, etc., and cause trouble.

Ex. 1: Source pressure is 0.5 MPa with the H vacuum ejector. During vacuum ejector operation, supply pressure drops to 0.43 MPa
due to pressure drop, and abnormal noise is generated. — Reset supply pressure to 0.5 MPa during vacuum ejector operation.

3. Carry out piping or equipment selection with 3 times the effective cross-sectional area of the nozzle diameter cross-sectional area as a
guideline. Satisfactory vacuum characteristics cannot be obtained if adequate supply air flow rate is not maintained.

VSY

VSH/VSU
VSB/VSC

(A soft clicking sound occurs at set pressure. Insufficient intake flow rate, insufficient achievement of achieved vacuum pressure, etc.) 8
Ex. 2: Abnormal noise occurs even when pressure is 0.5 MPa with H vacuum ejector during vacuum ejector operation. — Insufficient >
supply air flow rate. (Supply air flow rate is restricted in front of the vacuum ejector by piping resistance, etc., and supply air flow
rate satisfying the properties is not obtained. — Select piping components that can secure the required effective cross-sectional area.) « E
Ex. 3: For vacuum ejector with 1.0mm nozzle diameter, cross-sectional area is 0.5° x T = 0.785 mm? x 3 = 2.35mm?. Therefore, carry out CQ g
piping and equipment selection that ensures an effective cross-sectional area of 2.3mm?or greater.
=
=D
DD
.y >>
Vacuum characteristics
. . =
(Reference) Vacuum achievement time (supply pressure H: 0.5 MPa, L: 0.5 MPa, E: 0.3 to 0.5 MPa) z=z
* Since the values change according to the vacuum system pipe shape, use them as a guideline. >>
@ VSH-H05, VSB-H05 @ VSH-LO05, VSB-L05 @ VSU-HO05
=
© © T T ®© XX
< e Q0
283 $88
| -/ LY He ' /1 |
121 of off— o > 12 of of o 12 o o F o e}
- S ELE N - oSS E = 1M1 7 & g/ 4
o ofom[ 1S © o ofoSf & v ) [/ s © =
o] ©f & v/ v ] o[ S ‘o/ L @ 1 ¥ v
e 107 o 10— "fH © 2 10 !
o [/ o / ) s o [l
= Ll = ]/ = . 2
= £ = UYL/ L/ =
5 Ol / 5 O ]/ 5 2
£ 7 £ 7 S £ 7 I/ > >
s I/ &2 g [/ o s U1/ S
o 6 N> o 6 o) 2 6 N
s /LS s L/ 1/ s Gl
@© ®© ©
i1} 2 ] A
I 14 /4 e 2 s/
g 2 g S b g 2
1 / ] % 1 1 /
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
Vacuum system capacity (£) Vacuum system capacity (£) Vacuum system capacity (£)
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VSHNSUNSBNSC Series

VSH/VSU VSY

VSB/VSC

VSG

Ejector system I

Vacuum achievement time (sec)

VSK
VSKM

VSJ
VSJM

VSN
VSNM

VSX
VSXM

vsQ

VSZM

18

Vacuum characteristics

(Reference) Vacuum achievement time (supply pressure H: 0.5 MPa, L: 0.5 MPa, E: 0.3 to 0.5 MPa)

* Since the values change according to the vacuum system pipe shape, use them as a guideline.

@ VSU-LO5

a A
o =~ N

= N W A OO N 0O

o/

4
N0,

|
|66 kP3
‘\SéTP‘?
83 455

o

—
—~—

—

—
\:\

—

) \k?a/

——
—t—]

| T

@ VSU-E07

Vacuum achievement time (sec)

a A A
o = N

= N W DA OO N ©

1 2

3

4

5

6

Vacuum system capacity (£)

S

N
\ R

7

@ VSH-E07, VSB-E07

Vacuum achievement time (sec)

a A A
o =~ N

= N W A OO N O

/I 5
[/
M/ 1/
I/
Il 2
i/
i/
|/
Vacuum system capacity (£)
e
Wavaw,
II/ / L
Ui/ / Y
II// /
111/ D
//,
iy L

Vacuum system capacity (£)

CKD

Vacuum achievement time (sec)

a A
o =~ N

= N W A OO N 0O

@ VSU-HO7

@
[N
e~
o
®

i’/ // /

[/ 5
1,/

17/

[/
11/ e
// _—
=

Vacuum system capacity (f)

@ VSH-HO07, VSB-HO7

Vacuum achievement time (sec)

a A A
o = N

= N W A OO N ©

-80 kPg

06 kpy

B3 4p

~

1 2

3

4

5

6 7

Vacuum system capacity (£)

@ VSH-H10, VSB-H10

Vacuum achievement time (sec)

a A A
o =~ N

= N W h OO N O

o

ol o o/

W A/ANNv AR

11/ 8

1/

1/

/ &

/7 y
1 >
1/ 2T
1/ — e

Vacuum system capacity (£)

@ VSU-LO7
12 /.
8o ¢/
£ 9 [/ e
E 7 &2
£ ¢/
<
AV
2 st el
> 5 // L] 43kPa |
21/ =
/
1. 2 3 4 5 6 7
Vacuum system capacity (£)
@ VSH-L07, VSB-L07
\ \/
12 O R
Q
g ! $/ 5/
8 10 !
YA VARSI
g 7 / 5‘0\874
3 6
v/
5 N / 26\
g 27 |
f 1/ o 43kPa_—|
Gz ||
1. 2 3 4 5 6 7

Vacuum system capacity (£)

@ VSH-L10, VSB-L10

Vacuum achievement time (sec)

= A
o = N

= N W h OO N ©©

T
8/ 99\8/4
/ 22
/
[
/ o6 P2_
/& — [-13kPa

T |

1 2 3 4 5 6 7

Vacuum system capacity (£)



VS H/VS UNS BNSC Series

Vacuum characteristics/Internal structure and parts list

Vacuum characteristics

(Reference) Vacuum achievement time (supply pressure H: 0.5 MPa, L: 0.5 MPa, E: 0.3 to 0.5 MPa)

* Since the values change according to the vacuum system pipe shape, use them as a guideline.
@ VSH-E10 @ VSH-H12, VSB-H12 @ VSH-E12, VSB-E12
I

T 1 I ] |
12 ot o /L‘ o | 12 o 12 el ©
ul & & &/ x £/ 18 <® &g/ &/
— © S / & & —~ 1 o & ~ M ofo &
g 0| %% ¢ | @ 2 10 /A 5 g ol__%/® i _
Y / Y o |/ &
9
E el | /1/ £ 1/ E ey
5 1/ & AV 5 o [/ 5
] 7 o [} > o Qo
= o] . Sy e s :
¢ 6 S $55) e 6 > @
£/ $ R e
g g o S A .
® 2 @
E 4 11/ 0¥ E 4 / %0\‘ E 4 / | . &
3 3/ | 3 3 / s — 3 3 I/ 208~
s L/ A3kP2 s o/ /'Ze/r/, s e
I/ RPN ccoatt v T |13KP8 WL =
— —=——— =]
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
Vacuum system capacity (£) Vacuum system capacity (£) Vacuum system capacity (£)
@ VSH-H15 @ VSH-L15 @ VSH-E15
\ ‘ !
12 !Q!u o 12 qu/ 12 Ly Q“’/
& 5
11 /AN 11 © 11 S8 »
o) & ES g ©/ S &l e R 2
$ 10 8 10 g 10 77/ Q;3/4
g 9 / g 9 “é 9 / o S0
= 8 — Z 8 Q}é = 8 nDH
& &2 5 / oF 5 22
g 7 / / ’Q;b g 7 £ QE, 7 / / N 3:’ %
3 6 | & 6 / 3 6 / ~ %/\(\%4 ==
S 5 - S 5 - S 5 g
© & © 2 ©
E 4 / 2 E 4 55 E 4 / o\«‘?‘a - ?
2 3 / 0\P2 3 3 / ] 3 L/ o >
T / T 40 kP2 T / |
Z 2 26kPa | = 2 , . Z 2 26kP2
\fe e RSl e T o e
T ___——r— é | %ﬂ -13 kPa %//"’/’T— <
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 cg g
Vacuum system capacity (£) Vacuum system capacity (£) Vacuum system capacity ()
@ VSH-H20, VSC-H20 @ VSH-E20, VSC-E20
3z
; g
= o <2
8 10 8 10 % =
[0} Q
=, & s . Y 52
z 8 &5 z 8 \8/4 P
@ / 5] RN
GEJ 7 T g 7 ‘
3 6 %g/\k‘?é s 6 =
< - <
§ 5 S s @° 5%
% EL : oo
o 3 _| o 3 _53K?
g /& g L /{‘ 5
2 kP~ 2 a0 g
1 —— —0kFe iy e I =
— ‘ -13 kPa é/ ‘
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
Vacuum system capacity (£) Vacuum system capacity () E
Internal structure and parts list g

@ VSH Series [ No. [Partname ___[Material ______[Remarks
pa— 1

Exhaust port (EX)
2 |Cap Aluminum
3 [Diffuser Copper alloy Electroless nickel plating
4 Exhaust port (EX)
5 Metal body Copper alloy Electroless nickel plating
6 [O-ring Nitrile rubber
7 __|Air supply port (P)
8 |Silencer element Polyvinyl formal
9 Lock claw Stainless steel
10 |Guide ring Copper alloy Electroless nickel plating
11 [Rel ring Polyacetal
12 |Tube
13 |Vacuum port (V)
14 |Elastic sleeve Nitrile rubber
15 |Resin body Polybutylene terephthalate
16 |Nozzle Copper alloy Electroless nickel plating
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VS H Series

Ejector system I

Dimensions

@ VSH-[J-[ IS (atmospheric release with silencer)
oP1

Tube 0.D.
Model No.
oD

EX

I
I
EX o R
P o
7 ‘ - 5
= 1 .
L1 LA
B

oP1
oD L2
T A
e B
Il w L) i
P T
-4 o
ENN s
T
L1 ‘A R
B
M5

Opposite side
H

Unit: mm

Nozzle | Working | Achieved Air
diameter pressur% vac press ke fow e consump rate
(mm) | (MPa) | (-kPa) |tmin (ANR) | {min (ANR)

(9)

VSH-H05-4M58 4 [M5X0.8| 3 345 | 315 | 105 10 9.8 149 | 21.2 8 13
0.5 90 7 1.5
VSH-H05-66AS
VSH-HO7-66AS 0.7 13 23
—_— 6 1.4 12.4 17 25.5 37
VSH-H10-66AS 1 28 46
—_———— R1/8 8 48 44 18.4 17
5 VSH-H12-66AS 1.2 38 70
> VSH-H10-86AS 1 0.5 28 46
—_———— 12.4 28.4 38
VSH-H12-86AS 8 14.5 18.1 1.2 93 38 70
74|  VSH-H15-88AS 135 28.9 77
=2 715 | 65.5 22 22 1.5 63 100
T VSH-H15-108AS 14.8 31.2 80
N — 10 R1/4 " 17.6 20.2
>> VSH-H20-108AS 15.1 33.6
99.6 | 93.5 28 24 2.0 104 200 116
VSH-H20-128AS 12 16.8 21 234 | 36.4
8 VSH-L05-4M5S M5X0.8 3 345 | 31.5 10.5 10 9.8 149 | 21.2 8 13
> 0.5 12 11.5
VSH-L05-66AS =
VSH-L07-66AS 6 1.4 12.4 17 25.5 0.7 26 23
™ E VSH-L10-66AS R1/8 8 48 44 18.4 17 1 42 46 36
DL VSH-LO7-86AS 0.7 26 | 23 | 39
/= = 7 | 12.4 28.4
VSH-L10-86AS 8 14.5 18.1 1 0.5 66 42 46 38
s  VSH-L15-88AS 13.5 28.9 75
§§ VSH-L15-108AS 10 715 | 65.5 14.8 17.6 22 20.2 | 31.2 22 1.5 95 100 78
VSH-L15-128AS 12 R1/4 " 16.5 21 234 | 36.9 82
VSH-L20-108AS 10 15.1 17.6 20.2 | 33.6
= 99.6 | 935 28 24 2.0 174 200 116
% % VSH-L20-128AS 12 16.8 21 234 | 36.4
>> VSH-E07-66AS 0.7 10.5 17
VSH-E10-66AS 6 11.4 12.4 17 25.5 1 21 34 37
< ; VSH-E12-66AS R1/8 8 48 44 18.4 17 1.2 27 47
8L VSH-E10-86AS 1 21 | 34 | 39
it 12.4 28.4
VSH-E12-86AS 8 14.5 18.1 1.2 0.35 92 27 47 38
VSH-E15-88AS 13.5 28.9 78
8 715 | 65.5 22 22 1.5 42 70
= VSH-E15-108AS 10 14.8 20.2 | 31.2 80
R1/4 1 17.6
VSH-E20-108AS 10 15.1 20.2 | 33.6
99.6 | 935 28 24 2.0 82 150 116
s VSH-E20-128AS 12 16.8 21 234 | 36.4
N . . . . . .
g Note : The taper thread L1 and L2 dimensions are the reference dimensions after tightening.
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VS H Series

Dimensions
Dimensions
@ VSH-[-[]J (common exhaust)
oP1 2P1
En v [
- o [ o= «~ 1
I IR e EEFRRRE
- - 4 P o =1 |
- - T |~ B o & =
@r = Bey  © = -
c2 A Lc2,] ‘ R £
H L1 L1 A ‘g
. B
M5 3
Unit: mm u
Model No. |1i20D.[Tube0D. | L c1 | c2 Ot camatr| ressur v rce ow ot | Weight
’ oD1 | oD H [(mm)|(MPa)|(-kPa)|tmin(a)|imin (AWR)| ()
VSH-H05-4M5J 4 6 |[M5x08| 3 | 418|388 [105| 10 | 10 [ 149|119 |212| 8 18
0.5 9 | 7 | 15
VSH-H05-66AJ 45
VSH-HO07-66AJ 0.7 13 | 23 | 46
——————1 6 1.4 | 124 17 255
VSH-H10-66AJ 1 28 | 46 | 45
o E— 8 |R1/8| 8 |584|544 18.4 18.2 17
VSH-H12-66AJ 1.2 38 | 70 | 44 >
VSH-H10-86AJ 1 |05 28 | 46 | 46 >
DAL N 12.4 28.4
VSH-H12-86AJ 8 14.5 18.1 1.2 93 | 38 | 70 | 46
VSH-H15-88AJ 13.5 28.9 92 i
76.9 | 70.9 22 22 | 15 63 | 100 S>>
VSH-H15-108AJ 14.8 20.2 31.2 95 o
———————————— 10 | 12 |R14| M 17.6 233 DD
VSH-H20-108AJ 15.1 20.2 33.6 >>
89.4 | 83.3 28 24 | 20 104 | 200 | 128
VSH-H20-128AJ 12 16.8 | 21 23.4 36.4
VSH-L05-4M5J 4 6 |[M5x08| 3 |41.8 (388 [105| 10 | 10 [149 | 119|212 | 8 18 3
0.5 12 | 115 S
VSH-L05-66AJ 45
VSH-L07-66AJ 6 1.4 | 124 17 255 0.7 26 | 23
VSH-L10-66AJ 8 |R1/8| 8 |584 544 18.4 18.2 17 | 1 42 | 46 | 44 S
VSH-L07-86AJ 07 26 | 23 | 46 292
YONTTORY 12.4 28.4
VSH-L10-86AJ 8 14.5 18.1 1 | 05| 66 | 42 | 46 | 45
VSH-L15-88AJ 13.5 28.9 90 s
VSH-L15-108AJ 10 769 | 709 | 14.8 | 176 | 22 | 20.2 312 | 22 | 15 95 | 100 | 93 cE <§
VSH-L15-128AJ 12 | 12 |R1/4| 1" 16.5 | 21 23.4 | 23.3 | 36.9 97
VSH-L20-108AJ 10 151 | 17.6 20.2 33.6
89.4 | 83.3 28 24 | 20 174 | 200 | 128 =
VSH-L20-128AJ 12 16.8 | 21 23.4 36.4 zz
VSH-E07-66AJ 0.7 105 | 17 =>>
VSH-E10-66AJ 6 1.4 | 12.4 17 255 1 21 | 34 | 45
VSH-E12-66AJ 8 |R18| 8 |584|544 18.4 18.2 17 | 1.2 27 | 47 v 5
VSH-E10-86AJ 1 21 | 34 | 47 L2
e —— 12.4 28.4
VSH-E12-86AJ 8 145 18.1 12 | 035 | 92 | 27 | 47 | 46
VSH-E15-88AJ 13.5 28.9 92
76.9 | 70.9 22 22 | 15 42 | 70 g
VSH-E15-108AJ 14.8 20.2 31.2 96 2
———————— 1 10 | 12 |R14| M 17.6 233
VSH-E20-108AJ 15.1 20.2 336
89.4 | 83.3 28 24 | 2.0 82 | 150 | 128
VSH-E20-128AJ 12 16.8 | 21 23.4 36.4 =
. . . . ) . N
Note : The taper thread L1 and L2 dimensions are the reference dimensions after tightening. <£
Maintenance part model No.
Silencer kit @ . . -
® il’““ Silencer kit model No. Vacuum ejector model No.
=" VSH-M5-SK VSH-[J[J-[CIM5S
VSH-6A-SK VSH-[J[J-[16AS
Silencer kit VSH-8A-SK VSH-[I[J-[18AS
Note : VSH-[]20-[ ][] uses VSC-20-SK (silencer kit for VSC-20).
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VS U Series

Ejector system I

VsY

VSHIVSU
ACIN Vse/vsc

VSK

VSKM

VSX VSN vsJ
veQ VSIM

VSZM

VSNM

VSXM

22

Dimensions

@ VSU-[-[ IS (atmospheric release with silencer)

Tube O.D.
Model No.
oD

213

Py

H12

Nozzle [Achieved| Intake [Ai .
diaorrzlétzr vefc ;?r\(leess flglwariie |rc&r{:ump Weight
(mm) | (-kPa) |(tmin (ANR) | imin (ANR) | (g))

Unit: mm

@ VSU-[J-[ ]JJ (common exhaust)

26

211

8.5
213
oD N
[l P
0 S
= 2 ] &
(@) | :
w ]
|
ol - © 1l
|
|
‘ 11.8
H12
‘ 20.7
T
R
v
&
JTF

CKD

VSU-H05-M54S 4 50.3 | 47.3 10.9 18
M5X0.8 3
VSU-H05-M56S 6 51.3 | 48.3 1.7 17
0.5 90 7 1.5
VSU-H05-6A4S 4 54.3 | 50.3 10.9
R1/8 8 20
VSU-H05-6A6S 6 55.3 | 51.3 1.7
VSU-H07-M54S 4 57.1 54.1 10.9 19
M5X0.8 3
VSU-H07-M56S 6 57.8 | 54.8 1.7 18
0.7 92 12.5 23
VSU-H07-6A4S 4 61.1 57.1 10.9
R1/8 8 21
VSU-H07-6A6S 6 61.8 | 57.8 1.7
VSU-L05-M54S 4 50.3 | 47.3 | 10.9 18
M5X0.8( 3
VSU-L05-M56S 6 51.3 | 483 11.7 17
0.5 12 11.5
VSU-L05-6A4S 4 54.3 | 50.3 | 10.9
R1/8 8 20
VSU-L05-6A6S 6 55.3 | 51.3 11.7 -
VSU-L07-M54S 4 57.1 54.1 10.9 19
M5X0.8[ 3 20
VSU-L07-M56S 6 57.8 | 54.8 11.7 . . 18
VSU-L07-6A4S 4 61.1 57.1 10.9 ’
R1/8 8 22 21
VSU-L07-6A6S 6 61.8 | 57.8 11.7
VSU-E07-M54S 4 57.1 54.1 10.9
M5X0.8 3 19
VSU-E07-M56S 6 57.8 | 54.8 1.7
0.7 90 10 17
VSU-E07-6A4S 4 R1/8 8 61.1 57.1 10.9 22
VSU-EO07-6A6S 6 61.8 | 57.8 1.7 21
*1: The taper thread L dimensions are the reference dimensions after tightening.
*2 : M5 screw is knurled at the hex opposite side. Also, H12 is for 6A (R1/8) screws.
Unit: mm

Tube 0.D.
Model No.
oD

n

ﬂ

Nozzle
(

diameter | vac press | flow rate

Achieved
)

Intake
({Imin ()

Airc&l}:ump Weight
(ANR)) (g)

mm) |(-kPa ANR)|(Umin
VSU-HO05-M54J 4 50.3 | 47.3 | 11.2 | 22.3
M5x0.8| 3 20
VSU-H05-M56J 6 51.3 | 483 | 119 | 23.3
05 | 90 7 | 15
VSU-H05-6A4J 4 Ris | 8 543 | 50.3 | 11.2 | 22.3 23
VSU-H05-6A6J 6 553 | 51.3 | 11.9 | 23.3 22
VSU-H07-M54J 4 57.1 | 54.1 | 11.2 | 29.1
M5X0.8| 3 21
VSU-H07-M56J 6 57.8 | 54.8 | 11.9 | 29.8
07 | 92 | 125 | 23
VSU-H07-6A4J 4 P 61.1 | 57.1 | 11.2 | 29.1 24
VSU-HO07-6A6J 6 61.8 | 57.8 | 11.9 | 29.8 23
VSU-L05-M54J 4 50.3 | 47.3 | 11.2 | 22.3
M5X08| 3 20
VSU-L05-M56J 6 51.3 | 483 | 119 | 23.3
0.5 12 | 115
VSU-L05-6A4J 4 54.3 | 50.3 | 11.2 | 22.3
R1/8 8 22
VSU-L05-6A6J 6 5563 | 51.3 | 11.9 | 23.3 .
VSU-L07-M54J 4 57.1 | 541 | 11.2 | 29.1
M5X0.8| 3 20 20
VSU-L07-M56J 6 57.8 | 54.8 | 11.9 | 29.8 07 -
VSU-L07-6A4J 4 61.1 | 57.1 | 11.2 | 29.1 ’
R1/8 8 22 23
VSU-LO7-6A6J 6 61.8 | 57.8 | 11.9 | 29.8
VSU-E07-M54J 4 57.1 | 541 | 11.2 | 29.1 22
M5X0.8| 3
VSU-E07-M56J 6 57.8 | 54.8 | 11.9 | 29.8 21
0.7 | 90 10 17
VSU-E07-6A4J 4 ris | 8 61.1 | 57.1 | 11.2 | 29.1 24
VSU-E07-6A6J 6 61.8 | 57.8 | 11.9 | 29.8 23

*1: The taper thread L dimensions are the reference dimensions after tightening.
*2 : M5 screw is knurled at the hex opposite side. Also, H12 is for 6A (R1/8) screws.



VS U Series

Dimensions
Dimensions
@ VSU-[_]-[ IS (union, atmospheric release with silencer)
Unit: mm
o0z . P} Model No. _|be OD.{Tube 0. o1 | oo | dsmeter | vacimess |nlow rate [ e ™| Weight
% ' gD1 | oD2 (mm) | (-kPa) |min (ang)|(tmin (awRY|  (g)
o | B VSU-H05-44S . 4 409 | | 112 10
. VSU-H05-46S 6 50.9 ' 1.9
! 0.5 90 7 1.5
‘ VSU-H05-64S 6 4 506 | | o [ 112 -
‘ m VSU-H05-66S 6 51.6 ' 1.9 €
\ VSU-H07-44S 4 56.7 1.2 &
‘ 4 11.2 20 B
| VSU-H07-46S 6 11.9 >
o 57.4 0.7 92 125 | 23 o
sl ] VSU-H07-64S 4 1.2 I}
O |l 6 1.9 19 S
SERE VSU-H07-66S 6 58.1 11.9 2
#D1 v VSU-L05-44S . 4 499 | | M2 19
VSU-L05-46S 6 50.9 11.9
213 0.5 12 1.5
VSU-L05-64S 6 4 506 | o [ 112 s
VSU-L05-66S 6 51.6 ’ 11.9 66
VSU-L07-44S 4 56.7 1.2 20
4 1.2 20 -
VSU-L07-46S 6 11.9
57.4 0.7 23 19
VSU-L07-64S 4 1.2
6 1.9 22 S
VSU-L07-66S 6 58.1 11.9 18 P
VSU-E07-44S . 4 s67 | [ 112 21 >
VSU-E07-46S 6 : 11.9 20
57.4 0.7 90 10 17— L8
VSU-E07-64S 4 1.2 737
6 1.9 19 <
VSU-E07-66S 6 58.1 1.9 za
>>
10)
n
>
@ VSU-[]-[1J (union, common exhaust) “
Unit: mm ‘Q‘Q
213 8.5 Model No. Tube 0.0.| Tube 0.D. c1 | ez dozzie | renieved flg-;:larka%e A"ffa?gump Weight
o2 | | oD1 | oD2 (mm) | (-kPa) (imin (anR) | min (A8R)|  (g7) =
— T P. N )
o @ VSU-H05-44J A 4 499 | | 12| 223 ’ 3%
of [T ~ VSU-H05-46J 6 1 119 | 233
O | ' 50.9 05 | 90 7 | 115
w ‘ ol T VSU-H05-64J 4 1.2 | 223 =
o 8 = 6 11.9 20 >=
AN\ VSU-H05-66J 6 | 51.6 1.9 | 233 zz
o ] 4» I —ﬁ VSU-H07-44J ) 4 | se7 | | 12|20 23 ==
o .
- ! . VSU-H07-46J 6 1.9 | 298
\ = 57.4 07 | 92 | 125 | 23 | 22 =
T VSU-H07-64J 4 1.2 | 29.1 <5
2R ' VSU-H07-66J 6 6 1581 | " [119 | 208 21 Qe
- ) ] ]
O |1 japf207 VSU-L05-44J . 4 |49 | | M2 |23 1
vt VSU-L05-46J 6 | 50.9 “ | 119 | 233 05 I o
oD1 VSU-L05-64J ] 4 [s06| o [112]223 ' ' 2 2
VSU-L05-66J 6 | 51.6 T 119 | 233 o6
VSU-L07-44J 4 | 567 1.2 | 29.1 =
4 1.2 20 &
VSU-L07-46J L 19 | 208 | s | 2 N
VSU-L07-644 4 : 12 | 201 | =
6 1.9 22
VSU-L07-66J 6 | 58.1 1.9 | 298 21
VSU-E07-44J . 4 | 567 ] | 12 | 291
VSU-E07-46J 6 “ | 119 | 298 22
57.4 07 | 90 10 17
VSU-E07-64J . 4 g 112 | 201
VSU-E07-66J 6 | 58.1 T 119 | 208 21
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VS U Series

Dimensions

@ Bracket for VSU
Unit: mm

2 Weight
B 135 Model No. (g)

= =
— — N VSU-05-B 33.2
;{97% | F VSU-07-B 39.2
- = J Fa a5 Note : VSU-05-B is for nozzle diameter of 0.5 mm and VSU-07-B for nozzle diameter of 0.7 mm.
__ 2045

£

2

2]

)

s Maintenance part model No.

(3]

[imy

@ Filter element
VSU-E

Straight

>_

(2

> E :Filter

element

20
nn
22
Iom
£<g

0]

w

>
3 | Safety precautions
(222
~~ 4\ WARNING
8% @ For the VSU, do not apply load to the body in the tension direction. The metal body may detach from the
>> resin body due to tensile load.

@ Avoid use of the VSU in which excessive internal pressure is applied to the ejector. The metal body may

> detach from the resin body.

22

s
55 A CAUTION
@ The VSU may not exhibit satisfactory performance if, during filter element maintenance, appropriate parts

g are not installed in the correct positions (no gap between the resin body and vacuum port body) as shown

> in the structural diagram below.

E @ VSU structural diagram

w

>

Filter element Resin body T EX port
\ i T T \
=" »
- [ P@:ﬁg - &P port

V port = - L
Sl =

Vacuum port body

24 CKD



VS B Series

Dimensions
Dimensions
@ VSB-[-[] (atmospheric release)
Unit: mm
Nozzle | Worki Achieved | Intake |Ai .
6%; !II Model No Tube 0.0. C L1 L2 diameter prg;slt:‘r% vac ;Jer‘éess flg‘vtvaraete e |Weight
i i - ' ) (mm) | (MPa) | (-kPa) | umn ()| cmin (o) | (@)
20\ VSB-H05-44 4 9 | 13| 69 | 169 | 05 | 05 | 90 7 | 15| 18
2-gD
2ot3 I s Xz::?:: 6 | 106 | 118 | 72 | 172 01.7 05 | 93 ;Z 4212 19
3 LI T Ya— B ' ' I
5 { e & VSB-H12-66 1.2 38 | 70 | 18
o1l w 39 =N VSB-L05-44 4 9 [ 13| 69 [ 169 | 05 12 | 115 | 18 §
"~ Fa® ?
e ‘ & = VSB-L07-66 07 | 045 | 66 | 26 | 23 [ 19 >
& -p oo 6 | 106|118 | 72 | 172 2
VSB-L10-66 1 42 | 46 | 18 5
2-82.6 511 :
5| 157 VSB-E07-66 0.7 05 | 17 | 2
50 VSB-E10-66 6 106 | 11.8 | 72 | 17.2 1 0.4 92 21 34
VSB-E12-66 1.2 27 | 47 | 18

@ VSB-[-[]V (with vacuum switch)

Unit: mm
Whitefred/black Model No.  |Tube OD-| diamater | pressind | *"estre " [Intake flow rate | consumpion e Weight [y
_ﬁ. ’ oD (mm) (MPa) (-kPa) | (!/min (ANR)) | (Ymin (ANR)) (9) >
20 VSB-H05-44V 4 05 05 90 7 11,5 47 2
o VSB-H07-66V 0.7 13 23 46
2 Yob-hU/oov |
PN VSB-H10-66V 6 1 0.5 93 28 46 47 20
Y 1%’@& ] 101@ VSB-H12-66V 1.2 38 70 48 22
0] YT = rn - - . T o
A 2-043 % = VSB-L05-44V 4 05 12 15 47 B
o sy |..lll2-eD
Lid BiL VSB-L07-66V 6 0.7 0.45 66 26 23 48
VSB-L10-66V 1 42 46 47 2
VSB-E07-66V 0.7 10.5 17 49 >
VSB-E10-66V 6 1 0.4 92 21 34
VSB-E12-66V 12 27 47 48 =
Note : Lead wire, White : COMMON ng
Red :NC
Black : NO
s
=D
29
@ VSB-VUSM-[_] Mechanical vacuum switch, single unit Uit
nicmm ————
Tube O.D. =
QD 115 MOdeI No- “ C% %
2 2-04.3 2D >
£ Ik VSB-VUSM-4 4 29
3 @]
8 _ TY ot gl vsB-VUSM-6 6 29 s
3 > o | BHOF— Note : Lead wire, White : COMMON oY)
@ ‘ 50 5 “’;";X Length approx. 300 mm Red :NC ==
(AWGH#24) Black : NO
e}
4
Maintenance part model No.
@ Silencer element =
Element model A Element model B g
VSB-EA | VSB-EB
Note: VSB, VSG, VSJ Note: VSB, VSG common parts
common parts
P

element A

Silencer
element B
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VSC Series

Ejector system I

VsY

VSHIVSU
ACIN Vse/vsc

VSK

VSKM

VSJ
VSJM

VSX VSN
veQ VSNM

VSZM

VSXM

26

Dimensions

@ VSC-[]-[ IS (straight, atmospheric release with silencer)

19 16.3
1.2

EXH -«p
——]_yo
El=s

[ee]
Q

MV'

s
~

I
g

alss

Unit: mm
Model No. dhrmster Achlg\rreegs\{larguum Intake flow rate consumpnon rate We'ght
(mm) (-kPa) | (Umin (ANR)) (t/min (ANR))
VSC-H05-M54S M5X0.8 1.5
VSC-L05-M54S M5X0.8 0.5 66 1 11.5 17

Note : Please note that the piping direction cannot be changed after mounting the body.

CKD



VSC Series

Dimensions

Dimensions

@ VSC-[|-[ ]S (atmospheric release with silencer)

| 8D

ﬂj
n
1%

Unit: mm

ModelNo,  |"20% | = | = o | o |dm ]t ok e  Weight
' 2D (mm) | (-kPa) |(min (ANR) | tmin (ANR)|  (g))

L1
L3
Ejector system I

VSC-H07-6A6S 6 625 | 245 | 17
0.7 13 23
VSC-H07-6A8S 8 652 | 272 | 18.2
VSC-H10-6A6S 6 625 | 245 | 17
R1/8 | 8 28 24 16 16 16 1 28 46 32
VSC-H10-6A8S 8 652 | 272 | 18.2
VSC-H12-6A6S 6 625 | 245 | 17
1.2 93 38 70
VSC-H12-6A8S 8 652 | 272 | 18.2 >
VSC-H15-8A8S R1/4 | N 33 21 87 >
———— 8 1042 | 292 | 18.2 —
VSC-H15-10A8S R3/8 | 12 327 | 207
15 63 | 100 | 88 o>
VSC-H15-8A10S R1/4 | 11 33 21 Do
———— 10 1059 | 30.9 | 20.7 —— B
VSC-H15-10A10S R3/8 | 12 327 | 207 89 e
39 24 22 o0
VSC-H20-8A8S R1/4 | 11 33 21 91 >>
———— 8 1042 | 292 | 18.2 —
VSC-H20-10A8S R3/8 | 12 327 | 207 92
2 93 10 | 200 ——  (n
VSC-H20-8A10S R1/4 | 11 33 21 93 3
———— 10 1059 | 30.9 | 207 — =
VSC-H20-10A10S R3/8 | 12 327 | 207 94
VSC-L07-6A6S 6 625 | 245 | 17
0.7 26 23 =
VSC-L07-6A8S 8 652 | 272 | 182 S
R1/8 | 8 28 24 16 16 16 32 55
VSC-L10-6A6S 6 625 | 245 | 17 ) " " Q@
VSC-L10-6A8S 8 652 | 272 | 182
VSC-L15-8A8S R1/4 | 1 33 21 85 s
—————1 8 104.2 | 29.2 | 182 — 5=
VSC-L15-10A8S R3/8 | 12 327 | 207 86 L)
15 66 95 100 —— >>
VSC-L15-8A10S R1/4 | 1 33 21 87
——————— 10 105.9 | 30.9 | 207 —
VSC-L15-10A10S R3/8 | 12 327 | 207 88
39 24 22 =
VSC-L20-8A8S R1/4 | 1 33 21 87 zzZ
—————1 38 104.2 | 292 | 182 —— 00
VSC-L20-10A8S R3/8 | 12 327 | 207 =>>
2 180 | 200 | 88
VSC-L20-8A10S R1/4 | 1 33 21
——————— 10 105.9 | 30.9 | 207 — =
VSC-L20-10A10S R3/8 | 12 327 | 207 89 S
VSC-E07-6A6S 6 625 | 245 | 17 29
0.7 105 | 17
VSC-E07-6A8S 8 652 | 272 | 182
VSC-E10-6A6S 6 625 | 245 | 17
R1/8 | 8 28 24 16 16 16 1 21 34 32 g
VSC-E10-6A8S 8 652 | 272 | 182 2
VSC-E12-6A6S 6 625 | 245 | 17
1.2 27 47
VSC-E12-6A8S 8 652 | 272 | 18.2 =
VSC-E15-8A8S R1/4 | N 33 21 88 N
—— 1 8 104.2 | 29.2 | 182 92 — 2
VSC-E15-10A8S R3/8 | 12 327 | 207
15 42 70 89
VSC-E15-8A10S R1/4 | 11 33 21
— 1 10 1059 | 309 | 20.7 —
VSC-E15-10A10S R3/8 | 12 327 | 207 90
39 24 22
VSC-E20-8A8S R1/4 | 11 33 21 93
—————1 38 1042 | 292 | 18.2 —
VSC-E20-10A8S R3/8 | 12 327 | 207
2 84 150 | 94
VSC-E20-8A10S R1/4 | 11 33 21
— 1 10 105.9 | 30.9 | 207 R
VSC-E20-10A10S R3/8 | 12 327 | 207 95

Note : L1, L2 and L3 dimensions are reference dimensions after tightening.
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VSC Series

Ejector system I

Dimensions

@ VSC-[-[]J (common exhaust)

Model No.

D1

oD2

oP

H

Unit: mm

Nozzle | Achieved | Intake |Airconsum A
diameter | vac press |flow rate| rate : Welght
(mm) (-kPa) (Umin (ANR)) f (timin (ANR)) (g)

VSC-H07-6A6J 6 64.7 | 245 17
0.7 13 23
VSC-H07-6A8J 8 674 | 27.2 | 18.2
VSC-H10-6A6J 6 64.7 | 245 17
8 R1/8 8 28 24 16 16 18.2 16 1 28 46 37
VSC-H10-6A8J 8 674 | 27.2 | 18.2
VSC-H12-6A6J 6 64.7 | 245 17
> 12 | 93 | 38 | 70
2 VSC-H12-6A8J 8 674 | 27.2 | 18.2
VSC-H15-8A8J R1/4 1 32 21 99
—_— 1 8 94 29.2 | 18.2
=12} VSC-H15-10A8J R3/8 | 12 317 | 207
X7 1.5 63 100 | 100
== VSC-H15-8A10J R1/4 1 32 21
el ——— 10 95.7 | 30.9 | 20.7
2278 VSC-H15-10A10J R3/8 12 31.7 | 20.7 101
>> 12 38 22 233 | 22
VSC-H20-8A8J R1/4 | 11 32 | 21 103
o R I 94 | 202 | 182
O] VSC-H20-10A8J R3/8 12 31.7 | 20.7
P 2 | 93 | 110 | 200 | 104
> VSC-H20-8A10J R1/4 1" 32 21
— 1 10 95.7 | 30.9 | 20.7
VSC-H20-10A10J R3/8 12 31.7 | 20.7 105
s VSC-L07-6A6J 6 64.7 | 245 17
& 0.7 26 | 23
G VSC-L07-6A8J 8 67.4 | 272 | 182
= 8 R1/8 8 28 24 16 16 18.2 16 37
VSC-L10-6A6J 6 64.7 | 245 17 : e e
VSC-L10-6A8J 8 674 | 27.2 | 18.2
- gg VSC-L15-8A8J R1/4 1 32 21 97
nwy ——— 8 94 29.2 | 18.2
>> VSC-L15-10A8J R3/8 12 31.7 | 20.7
1.5 66 95 100 98
VSC-L15-8A10J R1/4 1 32 21
—— 1 10 95.7 | 30.9 | 20.7
= VSC-L15-10A10J R3/8 12 31.7 | 20.7
ZZ 12 38 22 23.3 22 99
L% vsC-L20-8A8J g R1/4 | 11 32 | 21 ot | 202 | 182
VSC-L20-10A8J R3/8 12 31.7 | 20.7
2 180 | 200 | 100
s VSC-L20-8A10J R1/4 1 32 21
xg —————— 10 95.7 | 309 | 20.7
non VSC-L20-10A10J R3/8 12 31.7 | 20.7 101
== VSC-EO07-6A6J 6 64.7 | 245 17
0.7 10.5 17
VSC-EO07-6A8J 8 67.4 | 272 | 18.2
8 VSC-E10-6A6J 6 64.7 | 245 17
= 8 R1/8 8 28 24 16 16 18.2 16 1 21 34 37
VSC-E10-6A8J 8 67.4 | 27.2 | 18.2
VSC-E12-6A6J 6 64.7 | 245 17
1.2 27 47
E VSC-E12-6A8J 8 674 | 27.2 | 18.2
g VSC-E15-8A8J R1/4 1 32 21 100
———— 8 94 292 | 18.2 92
VSC-E15-10A8J R3/8 12 31.7 | 20.7
1.5 42 70 101
VSC-E15-8A10J R1/4 1 32 21
——— 1 10 95.7 | 309 | 20.7
VSC-E15-10A10J R3/8 12 31.7 | 20.7 102
12 38 22 233 22
VSC-E20-8A8J R1/4 1 32 21 105
—— 8 94 29.2 | 18.2
VSC-E20-10A8J R3/8 12 31.7 | 20.7
2 84 150 106
VSC-E20-8A10J R1/4 1 32 21
— 10 95.7 | 30.9 | 20.7
VSC-E20-10A10J R3/8 12 31.7 | 20.7 107
Note : L1, L2 and L3 dimensions are reference dimensions after tightening.
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VSC Series

Dimensions

Dimensions

@ VSC-[ J-[ IS (air supply port elbow, atmospheric release with silencer)

E1
E2
oD
- T p
=2 o
O : } : oP1 DF -
| e
|2 | N
o7 f A ff—--—+oe+8 I
™ €
2]
< 2
R7 v 2
@
Unit: mm i)
i Nozzle | Achi i :
ModelNG Tube 0D. 1| s | na oP1 c Opposie et [ Vamenet | urraie | is™ [Weight
i 2D1 H (mm) |(-kPa)|umin @) tminWR)|  (g7)
VSC-HO7-6A6LS 6 428 | 388 57.3 | 19.3 | 12,5 17 07 1 - 32
VSC-HO7-6A8LS 8 457 | 417 58.3 | 20.3 | 14.5 18.1 ’ 34
VSC-H10-6A6LS 6 428 | 388 57.3 | 19.3 | 12,5 17 32
R1/8| 8 16 16 14 16 1 28 | 46
VSC-H10-6A8LS 8 457 | 417 58.3 | 20.3 | 14.5 18.1 34
VSC-H12-6A6LS 6 428 | 38.8 57.3 | 19.3 | 12,5 17 32
12 | 93 38 70 >
VSC-H12-6A8LS 8 457 | 417 58.3 | 20.3 34 2
VSC-H15-8A8LS R1/4 | 11 467 | 21 145 18.1 86
8 52.7 98.3 | 23.3
VSC-H15-10A8LS R3/8 | 12 46.4 | 207 87 -0
15 63 | 100 1%
VSC-H15-8A10LS R1/4 | 11 505 | 21 91 >3
10 56.5 100.8 | 25.8 | 17.5 20.2 T
VSC-H15-10A10LS R3/8 | 12 50.2 | 20.7 92 X7
24 19 22 ==
VSC-H20-8A8LS R1/4 | 11 46.7 | 21 90
8 52.7 98.3 | 23.3 | 145 18.1
VSC-H20-10A8LS R3/8 | 12 46.4 | 20.7 91 ®
2 93 | 110 | 200 1)
VSC-H20-8A10LS R1/4 | 11 505 | 21 95 >
10 56.5 100.8 | 25.8 | 17.5 20.2
VSC-H20-10A10LS R3/8 | 12 50.2 | 20.7 96
VSC-L07-6A6LS 6 428 | 388 57.3 | 19.3 | 12,5 17 32 =
0.7 26 23 « <
VSC-L07-6A8LS 8 457 | 41.7 58.3 | 20.3 | 14.5 18.1 34 56
R1/8| 8 16 16 14 16 S
VSC-L10-6A6LS 6 428 | 388 57.3 | 19.3 | 12,5 17 ] w2 | 46 32
VSC-L10-6A8LS 8 457 | 417 58.3 | 20.3 34
VSC-L15-8A8LS R1/4 | 11 467 | 21 14.5 18.1 84 =
8 52.7 98.3 | 23.3 DY
VSC-L15-10A8LS R3/8 | 12 46.4 | 20.7 85 >>
15 | 66 95 | 100
VSC-L15-8A10LS R1/4 | 11 50.5 | 21 89
10 56.5 100.8 | 25.8 | 17.5 20.2
VSC-L15-10A10LS R3/8 | 12 50.2 | 20.7 90 =
24 19 22 zz
VSC-L20-8A8LS R1/4 | 11 467 | 21 86 QD
8 52.7 98.3 | 233 | 145 18.1 ==
VSC-L20-10A8LS R3/8 | 12 46.4 | 20.7 87
2 180 | 200
VSC-L20-8A10LS R1/4 | 11 505 | 21 91 =
10 56.5 100.8 | 25.8 | 17.5 20.2 <
VSC-L20-10A10LS R3/8 | 12 50.2 | 20.7 92 DA
VSC-E07-6A6LS 6 428 | 388 57.3 | 193 | 125 17 o o | 17 22 ==
VSC-E07-6A8LS 8 457 | 41.7 58.3 | 20.3 | 145 18.1 ' ' 34
VSC-E10-6A6LS 6 428 | 38.8 57.3 | 19.3 | 12,5 17 32 g
R1/8| 8 16 16 14 16 1 21 34 L
VSC-E10-6A8LS 8 457 | 417 58.3 | 20.3 | 14.5 18.1 34
VSC-E12-6A6LS 6 428 | 38.8 57.3 | 19.3 | 125 17 15 o7 47 32
VSC-E12-6A8LS 8 457 | 417 58.3 | 20.3 ' 34 E
VSC-E15-8A8LS R1/4 | 11 467 | 21 145 18.1 87 2
8 52.7 98.3 | 23.3 92
VSC-E15-10A8LS R3/8 | 12 46.4 | 20.7 15 " 7 88
VSC-E15-8A10LS R1/4 | 11 505 | 21 ’ 92
10 56.5 100.8 | 25.8 | 17.5 20.2
VSC-E15-10A10LS R3/8 | 12 50.2 | 20.7 04 19 - 93
VSC-E20-8A8LS R1/4 | 11 467 | 21 92
8 52.7 98.3 | 23.3 | 145 18.1
VSC-E20-10A8LS R3/8 | 12 46.4 | 20.7 ) e | 150 93
VSC-E20-8A10LS R1/4 | 11 505 | 21 97
10 56.5 100.8 | 25.8 | 17.5 20.2
VSC-E20-10A10LS R3/8 | 12 50.2 | 20.7 98

Note : L1, L2 and L3 dimensions are reference dimensions after tightening.
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VSC Series

Ejector system I

Dimensions

@ VSC-[_]-[_J (air supply port elbow, common exhaust)

Model No.

Tube 0.D.

oD2

oP2

E1
E2
D1
#.P C2
b i EX
5 : } : oP1 LF -
N | S —— ———
= =2 11 S E
AR T
4 H
<
R/ ve

H

Opposite
side

Unit: mm

Nozzle | Achieved | Intake | Airconsum i
diameter | vac press |flow rate| rate J Welght
(mm) (-kPa) ({imin (ANR) | (Umin (ANR)) (g)

oD1 H
VSC-H07-6A6LJ 6 42.8 | 38.8 59.5 [ 19.3 | 125 17 07 13 23 36
VSC-HO7-6A8LJ 8 45.7 | 41.7 60.5 | 20.3 | 14.5 18.2 ’ 38
VSC-H10-6A6LJ 6 42.8 | 38.8 59.5 [ 19.3 | 125 17 36
8 R1/8| 8 16 16 182 | 14 16 1 28 46 ——
VSC-H10-6A8LJ 8 45.7 | 41.7 60.5 | 20.3 | 14.5 18.2 38
VSC-H12-6A6LJ 6 42.8 | 38.8 59.5 [ 19.3 | 125 17 36
> 1.2 93 38 70 ——
g VSC-H12-6A8LJ 8 45.7 | 41.7 60.5 | 20.3 38
VSC-H15-8A8LJ R1/4| 11 46.7 | 21 14.5 18.2 98
——————— 8 52.7 88.1 | 23.3 —
=1&) VSC-H15-10A8LJ R3/8 | 12 46.4 | 20.7 15 63 | 100 99
nn .
= VSC-H15-8A10LJ R1/4| 11 50.5 | 21 102
el ———— 10 56.5 90.6 | 25.8 | 17.5 20.2
(207N VSC-H15-10A10LJ R3/8 | 12 50.2 | 20.7 103
=>> 12 22 233 19 22
VSC-H20-8A8LJ R1/4| 11 46.7 | 21 102
—_—— 8 52.7 88.1 233|145 18.2
O] VSC-H20-10A8LJ R3/8 | 12 46.4 | 20.7 103
& 2 | 93 | 110 | 200
> VSC-H20-8A10LJ R1/4{ 11 50.5 | 21 107
— 1 10 56.5 90.6 | 25.8 | 17.5 20.2
VSC-H20-10A10LJ R3/8 | 12 50.2 | 20.7 108
s  VSC-L07-6A6LJ 6 42.8 | 38.8 59.5 | 19.3 | 125 17 36
< 0.7 26 23 ——
wovy VSC-L07-6A8LJ 8 457 | 41.7 60.5 | 20.3 | 145 18.2 38
52 8 |R1/8| 8 16 16 182 | 14 | 16
VSC-L10-6A6LJ 6 42.8 | 38.8 59.5 | 19.3 | 12.5 17 : o e 36
VSC-L10-6A8LJ 8 45.7 | 41.7 60.5 | 20.3 38
- gg VSC-L15-8A8LJ R1/4|1 11 46.7 | 21 14.5 18.2 96
ny —— 8 52.7 88.1 | 23.3
>>  VSC-L15-10A8LJ R3/8 | 12 46.4 | 20.7 15 66 o5 | 100 97
VSC-L15-8A10LJ R1/4|1 11 505 | 21 ’ 101
—— 1 10 56.5 90.6 | 256.8 | 17.5 20.2
=  VSC-L15-10A10LJ R3/8 | 12 50.2 | 20.7 102
zZZz 12 22 233 19 22
9% VsC-L20-8A8L R1/4 | 11 46.7 | 21 97
—————————— 8 52.7 88.1 | 23.3 | 145 18.2
VSC-L20-10A8LJ R3/8 | 12 46.4 | 20.7 - 180 | 200 98
s VSC-L20-8A10LJ R1/4|1 11 505 | 21 102
X% T 10 56.5 90.6 | 25.8 | 17.5 20.2
won  VSC-L20-10A10LJ R3/8 | 12 50.2 | 20.7 103
== VSC-E07-6A6LJ 6 42.8 | 38.8 59.5 | 19.3 | 125 17 07 105| 17 36
VSC-E07-6A8LJ 8 45.7 | 41.7 60.5 | 20.3 | 145 18.2 ' ’ 38
8 VSC-E10-6A6LJ 6 42.8 | 38.8 59.5|19.3 | 125 17 36
= 8 R1/8| 8 16 16 182 | 14 16 1 21 34
VSC-E10-6A8LJ 8 45.7 | 41.7 60.5 | 20.3 | 145 18.2 38
VSC-E12-6A6LJ 6 42.8 | 38.8 59.5|19.3 | 125 17 12 07 47 36
E VSC-E12-6A8LJ 8 45.7 | 41.7 60.5 | 20.3 ' 38
g VSC-E15-8A8LJ R1/4| 11 46.7 | 21 14.5 18.2 98
—_——— 8 52.7 88.1 | 23.3 92 —
VSC-E15-10A8LJ R3/8 | 12 46.4 | 20.7 15 42 70 99
VSC-E15-8A10LJ R1/4| 11 505 | 21 ' 103
— 1 10 56.5 90.6 | 25.8 | 17.5 20.2
VSC-E15-10A10LJ R3/8 | 12 50.2 | 20.7 104
12 22 233 19 22
VSC-E20-8A8LJ R1/4| 11 46.7 | 21 103
——— 8 52.7 88.1 [ 23.3 | 145 18.2
VSC-E20-10A8LJ R3/8 | 12 46.4 | 20.7 2 84 | 150 104
VSC-E20-8A10LJ R1/4| 11 505 21 108
——— 10 56.5 90.6 | 25.8 | 17.5 20.2
VSC-E20-10A10LJ R3/8 | 12 50.2 | 20.7 109
Note : L1, L2 and L3 dimensions are reference dimensions after tightening.
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VSC Series

Maintenance part

Maintenance part model No.

@ Silencer element
©
=

é/ Silencer element
Model No.: VSC-M5-SE

I
£
I}
>
8
8
[10)
@ Silencer kit
- VSC-[]07, 10, 12
>—
[9)]
>

VSH/VSU
VSB/VSC

(O]
%)
>
=
x <
22
Silencer kit model No. Vacuum ejector model No.
VSC-[J07-6A](L)S =
VSC-12-SK VSC-[]10-6AL](L)S AP
VSC-[112-6A(L)S ==
=
zz
Do
-VSC-[]15, 20 > >
), s
N—" XX
X%
>>
000
© g
%)
>
"D
Silencer kit B \@ s
N
2
c

Silencer kit model No. Vacuum ejector model No.

VSC-[115-8A8[I(L)S
VSC-[115-10A8J(L)S

VSC-15-SK
VSC-[115-8A10J(L)S
VSC-[115-10A10[)(L)S
VSC-[120-8A8[I(L)S
VSC-[120-10A8J(L)S

VSC-20-SK - L)

VSC-[120-8A10](L)S
VSC-[120-10A10C](L)S
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Ejector system I

VSY

VSHNSU
VSKM [ vsvSC

VSK

VSJ
VSJM

Integrated vacuum ejector unit that emphasizes basic performance

VSG series

"’]L'l §9 Eu' 3 @ Nozzle diameter: 20.5, 0.7, 21.0
ﬁ The vacuum pressure switch, vacuum burst valve and the like are
&@4- &md' unitized, allowing appropriate types to be selected according to the

purpose of use.

W The vacuum pressure switch,
vacuum burst valve and the like
are unitized, allowing appropriate
types to be selected according to

the purpose of use. Valve unit (Vacuum generation valve/
vacuum burst valve)
. . Filter
B Vacuum pressure switch is \
available in 3 output

specifications: with analog output,
2-point switch output and

inexpensive analog output only. —||II
Vacuum port (V) IIII

Vacuum pressure switch | Ejector unit

Burst flow rate adjustment thread

\AW supply port (P)

Specifications

VSG
Working fluid Air
Working pressure MPa 0.25t00.7
Ambient/fluid temperatures °C 5to 50
Lubrication Not required

Supply valve specifications

Supply valve

VSN
VSNM

VSXM

VSX

vsQ

Valve and operation Pilot operated poppet valve

Rated voltage \Y 24 DC £10% 100 AC £10%
Surge suppressor Varistor (24 VDC) Bridge diode (100 VAC)
Power consumption 1.2 W (with LED) 1.5 VA (with LED)
Effective cross-sectional area mm? 5

Manual override Non-locking push type

Vacuum burst valve specifications

Descriptions Vacuum break valve

VSZM

Valve and operation Direct acting poppet valve

Rated voltage Vv 24 DC +£10% 100 AC £10%
Surge suppressor Varistor (24 VDC) Bridge diode (100 VAC)
Power consumption 1.2 W (with LED) 1.5 VA (with LED)
Effective cross-sectional area mm? 0.3

Manual override Non-locking push type

Vacuum filter specifications

Vacuu filter

Element Polyvinyl formal
Material Cover Special polyester transparent
Body PBT
Filtration rating um 10

CKD



VSG Series

Specifications/Circuit diagram

Vacuum pressure switch specifications

Descriptions Vacuum pressure switch

Model No. VSG... -NA VSG... -NW VSG... -A
Switch output 1 points Switch output 2 points -
Output specifications
Analog output 1 point - Analog output 1 point
Power supply voltage V| 12 to 24 DC +10% Ripple content rate 10% (P-P) or less
Power consumption (24 VDC) 17 mAor less (when 1 switch is ON)|25 mA or less (when 2 switches are ON)| 15 mA or less (with 0 mA output current)
Working fluid Air, inert gas -
Working pressure kPa -100to O S
2]
Proof pressure kPa 200 >
Operating ambient temperature °C 0to 50 %
D
Ambient humidity 35 to 85% RH (no condensation) [im)
Output points 1 | 2 -
Output type NPN transistor/open collector -
Set pressure kPa -100to 0 -
Switch output Repeatability +3% F.S. (at 25°C) -
Hysteresis Approx. 1 to 15% of set value 2% F.S. or less -
Switch rating 30 VDC, 80 mAor less - >
Residual voltage \% 0.8 or less - 2
Output voltage \Y 1t05 - 1to5
20
Zero point voltage V 1£0.1 - 1+0.1 g g
Analog output  |Span voltage \% 4+0.1 - 4+0.1 §§
Output current mA 1 orless - 1 or less
Linearity/hysteresis +0.5% F.S. or less - +0.5% F.S. or less 8
>
Circuit diagram
=
@ VSG-*A-* (Unit combination: A) @ VSG-*B-* (Unit combination: B) éé
Ejector Silencer
gy P i 3
] g
- % Vacuum switch
=
zZ
2%
&> 22
=
oV XX
2%
>>
@ VSG-*E-* (Unit combination: E)
) e}
Vacuum generating valve
— 2
=
N
(%)
>

Vacuum break valve

Burst flow rate
adjustment screw

CKD 33



VSG Series

How to order Code Content
@ 20 mm width single dedicated vacuum ejector unit QyNacuumicliarscienstcoltl
H High vacuum/medium flow rate
-®® - @@ -@-@ L Medium vacuum/large flow rate
E High vacuum/low flow rate
- @ Nozzle diameter *1, *3, *4
® Nozzle diameter 05 205
@ Vacuum _ 07 20.7
characteristics @ Solenoid valve voltage
10 21.0
- @ Unit combination *5, *6
£ @ Unit combination ] . o
2z Refer to Appendix 1 for unit combination.
@
5 @Vacuum port (V) *2, *3, *4
3 ® Vacuum port (V) 24 push-in fitting
w 26 push-in fitting
@ Air supply port (P) *2, *3, *4
B®Air supply port (P) @4 push-in fitting
&\ Precautions for model No. selection @6 push-in fitting
*|
*1 :”’E05” cannot be combined with the combination of °s°le"°'d valve V°age 3
O and 6. 100 VA
*2 : Only “44” or “66” can be selected for the 3 24 VDC
> combination of ® and ®. @© Vacuum pressure switch specifications *6
Q  *3:0nly“44” can be selected for ® and @ when @ is “05”. © Vacuum pressure NW NPN output 2 points
*4 : Only “66” can be selected for ® and @ when ® is switch specifications NA NPN output 1 point + analog output
-6 “07” or “10”. A Analog output
g g *5 : When @ Unit combination is “A” or “B”, @ Solenoid Appendix 1
é g valve voltage cannot be selected. Unit combination
. . g WA ey
6 : When @ Unit combination is “A” or “E”, ® Vacuum cod i Vo pressure Vacuum Vacuum
i ificati ode ilter
® pressure switch specifications cannot be selected. swichith LED digey| generating valve| break valve
73 . A D - - -
=2 @ Maintenance part model No. 5 ° ° - -
- Replacement filter element E ° i ° °
s VSG-E F ° ° ° D
55
>> Vacuum characteristics
s @ VSG-05 ® VSG-+07
BB Vacuum characteristics Flow characteristics Vacuum characteristics Flow characteristics
== Supply pressure: 05 MPa H, L) I I I I Supply pressure:
© 03 © 93 © 03 H achieved vacuum pressure I 93 0.5 MPa (H, L)
o & — o o —+ o 0.35 MPa (E)
X X X X
= I g 4 S > = z © a3 2
L 80 S/ x 2 80 © 80 S 14 L 80
UY > 'S @Q Z > > & Z >
== @ S/ & < @ @ & < @ T
o 66 &8 s o 66 \\T o 66 S 50 Z o 66
a B .@Q’b = a a 96' = a
><>§< %53 §J§ \%\% 20; § 53 % 53 " 4 = § 53
[3) J \\Q\“‘\ - © o o W 1 © [3)
QL sa—T s 15 3 g 40 p < 40 @S 30 g 40 p
o | & o o ko] s — o o
$ 26 —= T Lintake flowrate] 10 i g 26 $ 26 . 20 I g 26
o P 0 K] H intake flow rate K]
g S 13— et 5 S 13 S 13 —] 10 S 13
% < Z ke < \ < E intake flow rate < m \ \
|
0 0102 03 04 05 06 0 0 5 10 15 20 0 01 02 03 04 05 0.6 0 0 10 20 30 40
Supply pressure (MPa) Intake flow rate ({/min (ANR)) Supply pressure (MPa) Intake flow rate ({/min (ANR))
=
N @VsSG-*10
> .. L. 1.Supply pressure with the characteristics described above occurs at vacuum generation.
Vacuum characteristics Flow characteristics 2. Achieved vacuum pressure with the characteristics described above produces abnormal
I 1 T T Supply pressure: noise (soft clicking sound) at supply pressure just before reaching the peak value. When this
= H ach|eved vacuum pressure = 0.5MPa (H, L) abnormal noise occurs, the characteristics become unstable and operation becomes louder.
o 93 ,‘s, 70 o 93 0.35 MPa (E) Reset the supply pressure, as it may affect the sensor, etc., and cause trouble.
f, > i-‘, Ex. 1: Source pressure is 0.5 MPa with the H type vacuum ejector. During vacuum ejector
o 80 60 o 80 operation, supply pressure drops to 0.43 MPa due to pressure drop, and abnormal noise
2 <Z( 2 is generated. — Reset supply pressure to 0.5 MPa during vacuum ejector operation.
$ 66 50 ‘g g 66 > 3. Carry out piping or equipment selection with 3 times the effective cross-sectional area of the
s g a nozzle diameter cross-sectional area as a guideline. Satisfactory vacuum characteristics
€ 53 40 S £ 53 \ cannot be obtained if adequate supply air flow rate is not maintained.
3 ‘ L 3 \ (A soft clicking sound occurs at set pressure. Insufficient intake flow rate, insufficient
& 40 W T~ 30 © & 40 achievement of achieved vacuum pressure, etc.)
; 4 = intake flow rate g .Z \ < Ex. 2: Abnormal noise occurs even when pressure is 0.5 MPa with H type vacuum ejector
8 26 intake floy rate—] 20 © 0 26 during vacuum ejector operation. — Insufficient supply air flow rate. (Supply air
2 ; 2 rf\\ flow rate is restricted in front of the vacuum ejector by piping resistance, etc., and
S 13 7 10 S 13 supply air flow rate satisfying the properties is not obtained. — Select piping
< < components that can secure the required effective cross-sectional area.)
0 Ex. 3: For vacuum ejector with 1.0mm nozzle diameter, cross-sectional area is 0.5° x T =
0 010203 04 05 06 0 10 20 :.30 40 0.785 mm® x 3 = 2.35mm?. Therefore, carry out piping and equipment selection that
Supply pressure (MPa) Intake flow rate (¢/min (ANR)) ensures an effective cross-sectional area of 2.3mm? or greater.
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VSG Series

Dimensions

Dimensions

@ VSG-*A-* (Unit combination: A)

= ‘ —
| :
o 0]
2-C | | P v 0009000 7]
YA S Rl 3 g == 3 2
-1 ‘ 3 IS}
s \ | t < 3
2] - RUX
oS | | E
™3 ‘ 14 \ 2-3.2 10J
L1 37 L2 20
Unit: mm
Tube O.D. Nozzle Achieved Intake flow rate|Air consumption
Model No. L1 L2 C diameter  |vacuum pressure . rate
oD (mm) (-kPa) (U/min (ANR)) | (@min (ANR))
VSG-H 05A-44 4 9.9 9.4 1.2 0.5 90 7 11.5 47
VSG-H 07A-66 0.7 13 23 49 5
6 12.3 11.8 11.9 93 >
VSG-H 10A-66 1 27 46 48
VSG-L 05A-44 4 9.9 9.4 11.2 0.5 12 11.5 46 =Y
2%}
VSG-L 07A-66 0.7 66 26 23 48 ==
6 12.3 11.8 1.9 T
VSG-L 10A-66 1 40 46 47 g’ g’
VSG-E 07A-66 0.7 10.5 17
6 12.3 11.8 1.9 90 48
VSG-E 10A-66 1 21 34 8
>
@ VSG-*B-* (Unit combination: B) <
-NA: Hysteresis setting trimmer 5, %
-NW: SW2 vacuum setting trimmer >>
]
2 33
) - ‘ -NA: SW vacuum setting trimmer >>
[¢] I | indicator LED
perafiona’ Incleator / -NW: SW1 vacuum setting trimmer
) =
3ol zzZ
X =1{0] (22X
2. w2 >>
<
s
f . : s
zof | ||| | 5%
: a >>
I I I 8 5559423
v ; ‘ T & 8 [ere
ST | [ @ e
Sl || |
ol 3 |[14] | 2-032 10/
=
L1 52 L2 20 N
g
Note : The operational indicator LED and vacuum setting trimmer are not included with the analog output (-A). Unit: mm
Tube O.D. Nozzle Achieved Intake flow rate|Air consumption
Model No. L1 ] C diameter |vacuum pressure . rate
oD (mm) (-kPa) (Umin (ANR)) | (@min (ANR))
VSG-H 05B-44-[] 4 9.9 9.4 1.2 0.5 90 7 11.5 74
VSG-H 07B-66-[] 0.7 13 23
6 12.3 11.8 1.9 93 75
VSG-H 10B-66-[] 1 27 46
VSG-L 05B-44-[] 4 9.9 9.4 11.2 0.5 12 11.5 73
VSG-L 07B-66-[] 0.7 66 26 23 75
6 12.3 1.8 11.9
VSG-L 10B-66-[] 1 40 46 74
VSG-E 07B-66-[] 0.7 10.5 17 75
6 12.3 11.8 1.9 90
VSG-E 10B-66-[] 1 21 34 74
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VSG Series

Ejector system I

VSX VSN VSJ VSK VSH/VSU
VSQ VSG VSBSC VSY

VSZM

VSNM VSJM VSKM

VSXM

Dimensions

@ VSG-*E-* (Unit combination: E)

Manual button

LED
Vacuum break valve
2N\ B
gﬁ v~ Vacuum generating valve
§ S % Burst air adjustment needle
14.5 S o=
™. < <
2-C < m
immNun 8 |
e ‘
i ~ f o)
v 3| = ] L - | T\@ s
- B S
= it | mﬂmi & o @
D70 | 6"1 ~ |
o o tal]
e 6
4-93.2 31/14](18) |14 (3
20
L1 52 L2 Unit: mm
Tube O.D. Nozzle Achieved Intake flow rate | Air consumption
Model No. L1 L2 C diameter  |vacuum pressure . rate Weight (g)
oD (mm) (-kPa) (U/min (ANR)) | (@min (ANR))
VSG-H 05E-44-[] 4 9.9 7.9 11.2 7 11.5 99
VSG-H 07E-66-] 0.7 13 23 100
6 12.3 10.3 1.9 93
VSG-H 10E-66-[] 1 27 46 101
VSG-L 05E-44-[] 4 9.9 7.9 11.2 0.5 12 11.5 99
VSG-L 07E-66-[] 0.7 66 26 23 101
6 12.3 10.3 11.9
VSG-L 10E-66-[] 1 40 46 100
VSG-E 07E-66-[] 0.7 10.5 17 101
6 12.3 10.3 11.9 90
VSG-E 10E-66-[] 1 21 34 100
@ VSG-*F-* (Unit combination: F)
X i i Manual button
-NA: Hysteresis setting trimmer
-NW: SW2 vacuum setting trimmer LED
- Vacuum break valve
B &
2 @[ﬁ_ [~ Vacuum generating valve
Operational indicator LED -NA: SW vacuum setting trimmer
-NW: SW1 vacuum setting trimmer
ts3
145 <% S Burst air adjustment needle
3§ ¥ =
852 | C
o . mp |
LT & i
Q |
© e | ‘ 1 3 ; ©
v o LV o=hel P INE:
- | o T PN S |
ol ‘ 2 ” 0 @
. ‘ ¥ N~ 1
""T 0 3 ‘ |
© 16
4-03.2 3114 (33) |14 -
20
L1 67 L2
Note : The operational indicator LED and vacuum setting trimmer are not included with the analog output (-A). Unit: mm
Tube O.D. Nozzle Achieved Intake flow rate|Air consumption
Model No. L1 L2 (o3 diameter  |vacuum pressure . rate Weight (g)
oD (mm) (-kPa) (U/min (ANR)) | (@min (ANR))
VSG-H 05F-44-]-[] 4 9.9 7.9 11.2 7 11.5 125
VSG-H 07F-66-[]-[] 0.7 13 23 128
6 12.3 10.3 11.9 93
VSG-H 10F-66-[-[] 1 27 46 127
VSG-L 05F-44-[]-[] 4 9.9 7.9 11.2 0.5 12 11.5
VSG-L 07F-66-[]-[] 0.7 66 26 23 127
6 123 10.3 11.9
VSG-L 10F-66-[]-[] 1 40 46
VSG-E 07F-66-[1-[] 0.7 10.5 17
6 123 10.3 11.9 90 128
VSG-E 10F-66-1-[] 1 21 34
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VSG Series

Safety precautions/Usage methods

| Safety precautions Refer to Intro Pages 15 and 16 for general precautions for vacuum system components.

A&\ CAUTION

M Be careful when the piping resistance or required burst flow rate is large. It may cause malfunction due to
insufficient burst flow rate. Be sure to check the specifications thoroughly.

Usage methods

(1. Fixing method )

To fix the vacuum ejector unit VSG, fasten M3 screws through the fixing holes on the resin body.
(Refer to the dimensions for the fixing hole pitch.)

Ejector system I

Vs
Vs

VSH/V/SU
VSB/VSC

O]
(7]
>
(2. How to replace the element )
Remove the fixing screws to replace the filter element. After replacing the filter element and checking that the filter packing has not N E
L . 1%
fallen out, securely fix it with tightening torque of 0.18 to 0.22 N-m. S>>
Silencer cover - E,
. 1%
Fixing screw . Silencer element S
.-~ _Model: VSB-EA
Filter cover [ » Model: VSB-EB
s =
zZ
22
Filter element
Model No.: VSG-E
(Common parts for s
VSG, VSK XX
) b Valve unit assembly g’ g’
@ Hexagon nut
Ejector body o
D
>
=
N
%]
>

B Replacing the silencer element
@ Remove the 2 pan head screws and 2 stop pins that connect the unit.

* Be careful not to lose the 2 hex nuts. Stop pin

Side with small diameter
B After replacing the silencer element
@ Install the silencer cover on the ejector body and insert 2 stop pins from
the ejector body side with protrusions, so that the side with smaller stop
pin diameter faces toward the ejector body as shown on the right. Make
sure that the packing of each unit does not fall out when connecting the Silencer cover
units. Using a suitable Phillips screwdriver, secure the pan-head screws Ejector body
and hex nuts with tightening torque of 0.35 to 0.4 N-m.

Protrusion

Marking surface
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VSG Series

Ejector system I

VSY

arrow. x@\/@/
B Connector rear side 0V +24V

VSX VSN VSJ VSK VSG VSH/VSU
VSXM VSNM VSJM VSKM VSB/VSC

vsQ

VSZM

;M How to remove individual plug-in connectors m@

Usage methods

(3. How to adjust the burst valve )

W How to adjust the burst air
@ The burst air flow rate is decreased by turning the burst air adjustment
needle to the right (clockwise) and increased by turning it to the left
(counterclockwise).
* Once the burst air is adjusted, be sure to tighten the lock nut so that the

Flow rate: High Flow rate: Low

Burst air flow rate adjustment needle

setting will not waver. Lock nut
(4. How to attach and remove individual plug-in connectors)
M How to attach individual plug-in connectors @ 24 VDC @ 100 VAC

@ To attach an individual plug-in connector, simply insert it until it

stops.
@Mﬂ

@ To remove the individual plug-in connector, pull it out while pushing v,
the lever at the rear side of the connector in the direction of the ~ +/@/\§\

(black) (red)

(~) blue (~) blue

(Black) 0V
(Red) +V

(5. How to handle the vacuum pressure switch )

1. Pressure setting
(1)Energization (supply DC power after confirming the wiring.)
(2)Turn the hysteresis setting timmer (HYS) fully counterclockwise to set hysteresis to minimum. (Vacuum pressure switch with
analog output (-NA) only)
Note: If the vacuum pressure is unstable, the output will also become unstable if the hysteresis is minimized.
(3)Align to the desired setting value by adjusting the pressure setting trimmer (S1 or S2, SW).
Note: Use a vacuum gauge or check the set pressure when adjusting the machine.
(4)Apply pressure and confirm actual operation.
(For vacuum pressure switch with analog output (-NA))
Switch output (SW): Operation indicator lamp (red LED) turns ON at set pressure or greater.
(For vacuum pressure switch with 2-point switch output (-NW))
Switch output 1 (S1): Operation indicator lamp (red LED) turns ON at set pressure or greater.
Switch output 2 (S2): Operation indicator lamp (green LED) turns ON at set pressure or greater.

2. Hysteresis setting (Vacuum pressure switch with analog output (-NA) only)
(1)Hysteresis can be adjusted by the hysteresis setting trimmer (HYS).
(2)Hysteresis adjusting range is approx. 1 to 15% of the set value. Hysteresis increases when the trimmer is rotated clockwise.
(3)Hysteresis confirmation
Gradually raise and lower the pressure around the set pressure, and read the ON/OFF value of the operation indicator lamp
using the vacuum gauge. Hysteresis is the difference between the pressure indication values in ON and OFF states.
(4)Hysteresis adjustment application examples
- When the pressure is pulsating and the output cuts out at fine intervals, increase the hysteresis.
- When setting the allowable range of pressure drop.
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VSG Series

Usage methods

Usage methods

3. Output characteristics of vacuum pressure switch with analog output (-A)

[l Analog output characteristics

<5
bt —
2 4
33 el ——
g 2 -
© =
c [}
< 1 b
>
]
5 26 53 80 100 S
Vacuum pressure (-kPa) $
2

4. Wiring and piping
(1) Be sure to turn the power OFF before wiring.

(2) When wiring, be sure to check the color and terminal output of the lead wire.

(3) For connection, refer to the connection method in Figure 1.

(4) Do not apply high tensile force or bending force to the extraction cable.

(5) The cable may detach from the connector. When detaching the cable, hold the connector part and pull out the cable while
pressing the stopper. Since load is applied to the switch base when detaching or attaching, we recommend that you avoid
attaching and detaching whenever possible.

VSsY

VSH/V/SU
VSB/VSC

r j V + (brown) r V + (brown) r ] V + (brown)
I I Q » I @
I I I
| | I 3
! = ‘SW OUT (black) @ b= | SW1 OUT (black) o R~ | o
o o o
2 = | o—tgut = | 2 | o U3
L2 ' 2 | SW20uUT (gray) L2 ! 55
‘ ; ANALOG OUT (gray) ‘ ‘ ‘ :FANALOG OUT (gray) =
| \ | | | |
O QO
L [ COM (blue) L JOCOM (blue) L JOCOM (blue) a%
>>
NPN output 1 point + vacuum pressure switch with Vacuum pressure switch with 2-point switch Vacuum pressure switch with analog output (-A)
analog output (-NA) connection diagram output (-NW) connection diagram connection diagram
=
Figure 1. Connection method zZ
nn
>>
=
5. Precautions 50
(1)This product does not have an drip-proof/dust-proof structure. Avoid using in places where the product is exposed to dripping ==
water, oil or dust.
(2)This product does not have an explosion-proof structure. Do not use in flammable or explosive gases, fluids, or atmospheres. 8
(3)Do not use where the heat generated exceeds the operating temperature range. It risks damaging the switch. >
(4)Do not apply pressures of 0.2 MPa or greater when positive pressure is applied, such as at vacuum burst.
(5)Do not use in atmospheres or gases containing corrosive substances. s
(6)Keep the working fluid as clean as possible. S
(7)Use a stable DC power supply. =
(8)For a relay, solenoid valve, etc., connected to an output terminal or power supply terminal, install a surge voltage absorption

circuit. Avoid usage where current may exceed 80 mA.

(9)When using a unit power supply such as switching power supply, ground the F.G. (frame ground).

(10)Do not short-circuit the output terminal (black and gray) and other terminals.

(11)Do not apply excessive external force to the switch body.

(12)Wiring or application that applies noise or the like may cause damage.

(13)When setting the pressure and hysteresis, use the supplied screwdriver and gently rotate within the rotation range of the
trimmer, without applying excessive force.
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Ejector system

VSY

VSH/VSU
VSB/VSC

VSG

4
[
>

=
X
"
>

VSX VSN VSJ
vsQ VSIM

VSZM

VSNM

VSXM

40

't

S

i
S

Integrated ejector with various modularized units that can be
selected according to the purpose of use

VSK series

@ Nozzle diameter: ¢0.5, 80.7, 1.0, 1.2

RoHS)

B Through modularization of each unit and combination of various units, an ideal unit can be selected according to

the purpose of use.

WVacuum burst valves can be selected from solenoid valve and air timer types. With a built-in switching valve, air
blow from the vacuum burst can be achieved in a short time and fine adjustments of the burst air can be made.

* Air timer burst

After generating vacuum by electrical signals, compressed air is automatically sent to the vacuum circuit for a fixed time when the electric
signal breaks off. During this time, the pad will be retracted from the workpiece. When the burst operation ends, the vacuum circuit will be

closed.

W There are 2 types of vacuum pressure switches, one with a digital display and another that is low cost and easy to use.

W 2-point switch output and 1-point switch output + analog output are available for the vacuum pressure switch
with digital display, which can be selected according to the application.

W4 types of nozzle diameters are standardized: 05 (¢0.5 mm), 07 (0.7 mm), 10 (1.0 mm) and 12 (g1.2 mm).

Specifications

VK
Working fluid Air
Working pressure  MPa 0.25t0 0.7
Ambient/fluid temperatures °C 5to 50

Lubrication

Not required

Ejector characteristics

Nozzle diameter |Rated supply pressure
Model No.
T (mm) (MPa)
0.5

Achieved vacuum

Air consumption rate
({/min (ANR))

Intake flow rate
pressure .
(-kPa) ({/min (ANR))
1.5
VSK-[JHO5... 7
0.5 0.35 73 9
VSK-[]LO5... 0.5 67 1" 11.5
0.5 93 23
VSK-[IHO7... 13
0.7 0.35 73 17
VSK-[]LO07... ’ 0.5 67 26 23
VSK-[IEO7... 0.35 91 10.5 17
0.5 93 46
VSK-[JH10... 27
10 0.35 73 34
VSK-[L10... ' 0.5 67 40 46
VSK-[JE10... 0.35 91 21 34
0.5 93 38 70
VSK-[JH12...
1.2 0.35 73 36 47
VSK-[L12... ’ 0.5 67 50 70
VSK-[E12... 0.35 91 27 47

*1 : When operating the vacuum ejector, be sure to secure the supply pressure above. (Consider pressure drop.)
*2 : Values in table are representative values. Suction flow rate differs with the vacuum piping conditions (vacuum port size, pipe length).
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Valve (for vacuum generation, burst) specifications

Solenoid valve (for vacuum generation, burst)

VS K Series

Specifications

Configuration Vacuum generating valve Vacuum break valve
Rated voltage \ 24 DC 100 AC 24 DC 100 AC
. 21.6t0 26.4 DC 90 to 110 AC 21.6t026.4 DC 90 to 110 AC
Voltage fluctuation range V
(24 DC +10%) (100 AC +10%) (24 DC £10%) (100 AC £10%)
Surge suppressor Varistor Bridge diode Varistor Bridge diode
Power consumption 0.8 W 1VA 0.8W 1VA

Valve and operation

Pilot operated poppet valve

Durability class

Class B or equivalent

Manual override

Push locking

Operation display

Red LED lights at coil excitation operation

Method and lead wire length

Connector: 500 mm

Proof pressure MPa

1.05

Actuation category

NC NO

NC NO

NC

Effective cross-sectional area  mm’

3.5 3.5

3.5 3.5

0.6

Lead wire color

Vacuum generating valve only For vacuum generating and burst valve combination

Ejector system I

24 \V/DC 100 VAC 24 \VDC 100 VAC 5
Red (+) Black (-: vacuum supply solenoid valve) White (common) >
Black (- Blue Red (+: common) Blue (vacuum supply solenoid valve) .
White (-: burst solenoid valve) Black (burst solenoid valve) g g
I d
22
Vacuum pressure switch with digital display specifications
Vacuum pressure switch with digital display 8
Specifications With 2-point switch output (-NW)| With analog output (-NA) [With 2-point switch output (-PW)| With analog output (-PA) >
Current consumption ~ mA| 40 or less
Pressure sensitive element Diffused semiconductor pressure switch w 5
Working pressure kPa -100to O ? ?
Set pressure kPa -991t0 0
Proof pressure MPa 0.2 - ;}
Storage temperature °C -20 to 70 (atmospheric pressure, humidity 60% RH or less) g’ g’
Operating temperature  °C 0 to 50 (no freezing)
Operating humidity 35 to 85% RH (no condensation) s
Power supply voltage \Y 12 to 24 DC £10% ripple (P-P) 10% or less éé
Degree of protection |IEC standards IP40 or equivalent
Output points 2 | 1 2 1 =
Repeatability +3%F.S. max(at Ta=25°C) 5%
Hysteresis Fixed (2% F.S. or less) |Variab|e (Approx. 0to 15% F.S.)| Fixed (2% F.S. or less) |Variab|e (Approx. 0 to 15% F.S.) ==
Switch output NPN transistor/open collector output 30 V 80 mA or less Residual voltage 0.8 V or less | PNP transistor/open collector output Power supply voltage 80 mA o less Residual voltage 0.8 V or less
Output voltage V| - 1t05 - 1t0o5 g
Zero point voltage  V - 110.1 - 1101
Analog
Span voltage V - 4+0.1 - 4+0.1
output - - S
Output current  mA - 1 or less (load resistance 5 kQ or more) - 1 or less (load resistance 5 kQ or more) N
Linearity/hysteresis - +0.5% F.S. or less - +0.5% F.S. or less =
Responsivity ms Approx. 2 or less
Display kPa -99 to 0 (2-digit red LED display)
Display frequency Approx. 4 times/sec

Display accuracy

+3%F.S. £2digit

Resolution

1digit

Operation display

SWA1: Red LED lights at set pressure and over
SW2: Green LED lights at set pressure and over

Red LED lights at set
pressure and over

SWA1: Red LED lights at set pressure and over
SW2: Green LED lights at set pressure and over

Red LED lights at set
pressure and over

Function

1. MODE change-over switch (ME or S1 or S2)
2. 81 set trimmer (2/3 rotation trimmer)

3. 82 set trimmer (213 rotation trimmer)

1. MODE change-over switch (ME or SW)
2. SW set trimmer (2/3 rotation trimmer)
3. HYS setting trimmer (approx. 0to 1% of set value)

1. MODE change-over switch (ME or S1 or S2)
2.1 set trimmer (2/3 rotation trimmer)
3. 82 set trimmer (2/3 rotation trimmer)

1. MODE change-over switch (VE or SW)
2. SW set trimmer (2/3 rotation trimmer)
3. HYS seting trimmer (approx. 0 to 1% of set value)
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VS K Series

Mechanical vacuum pressure switch specifications

Descriptions Mechanical vacuum pressure switch

Pressure detection method Diaphragm - Micro switch
Set pressure kPa -80 to -20
Setting method Stepless through nut rotation
Switch terminal Common, NO, NC
Repeatability kPa +4
- Hysteresis kPa 16 or less

= Micro switch used QJ (AM8100) Matsushita or J-7 OMRON

2 Electric capacity 7A250VAC

? Default pressure kPa Approx. -50

[e]

i% Air timer type vacuum burst valve specifications
Structure Delay type with timer air cylinder, poppet type and 2 way valve
Burst time Approx. 0.3 to 3 seconds after closing the vacuum generation valve
Break air flow rate #/min (ANR) 0 to 40 (at supply pressure 0.5 MPa)
Time setting method Control with timer air cylinder speed controller

Vacuum filter specifications

>_
g Vacuum fitter
Element material Polyvinyl formal
Do  Filtration rating um 10
237}
<< Filtration area mm? 1130
Qe Replacement filter element model No. VSG-E
Weight table

U}
n
>

Unit Weight (g) for single unit|Weight (g) for manifold Block plate Weight (g)
Combination code VSKM...-MB 6
= A 60 60 76 78
C 79 79 94 96 Single unit atmospheric release | 2
= D 79 79 94 96
£2 E 85 85 100 102
F 85 85 100 102 24 push-in fitting 3.5
> ; G 81 81 97 99 @6 push-in fitting 3.5
29 H 81 81 97 99 @8 push-in fitting 10
J 100 100 115 117 Plug cartridge 1.5
s K 100 100 115 117
M 106 106 121 123 @6 push-in fitting 21
o P 134 134 150 152 28 push-in fitting 20
g Q 153 153 168 170 210 push-in fitting 19
R 159 159 174 176 212 push-in fitting 26
s S 129 129 144 146 28 elbow push-in fitting 25
N T 147 147 163 165 210 elbow push-in fitting 32
= w 153 153 169 171 212 elbow push-in fitting 38
Rc1/4 cartridge 44
[ Manifold | Weight () [Eewymsrm. 3
VESKM...-...81... 3 Rc1/2 cartridge 38
Side block VSKM...-...S2... 84 Plug cartridge 6
VSKM...-...S3... 73
VSKM...-......... 61
Intermediate VSKM-.....-...... (without plug) 21
block VSKM-...P-...... (with plug) 22
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VS K Series

Electric circuit/circuit diagram

Electric circuit (solenoid valve)

24 VDC 100 VAC

Vacuum generating valve only

For vacuum generating and
burst valve combination

Vacuum generating valve only

]

EVAY +24V
(black) (red)
%
oV +24 V
Supply  Common
valve (red)
(black)

Circuit diagram (unit combination)

b
) Nl
@viv

.
5

(xS

(~)blue  (~) blue

oV
Burst
valve
(white)

For vacuum generating and
burst valve combination

/

; i\

Ejector system I

Y

[ g

|
2 L5

(~) Common (~) Burst valve
(white) ‘ (black)

(~) Supply valve
(blue)

@ Unit combination: A @ Unit combination: B

P

v O
\ outside.

@ Unit combination: E @ Unit combination: F

During workpiece
cut-off, burst air
is required from

@ Unit combination: C

A

O
\

@ Unit combination: G
(normally closed)
S

(Digital) ©- b
O During workpiece P
v cut-off, burst air is
required from outside. vV (Digital)
\
@ Unit combination: H @ Unit combination: J
(normally closed) (normally open) (normally closed)
s S S
©- '} © B 'F © Il
P P P

During workpiece
cut-off, burst air is

m~~l
22 .
\%

During workpiece
cut-off, burst air

(Mechanical)

| required from is reguired from Vv
Y, outside. outside.

@ Unit combination: K @ Unit combination: L

(normally closed) (normally open) (normally closed)

S S S

o~ o B =7 o~ i

P P P
During workpiece During workpiece (Digital)
cut-off, burst air is ) cut-off, burst air is ) )
required from (Mechanical)  equired from N (Mechanical) NN v

outside. outside.

(Mechanical)
During workpiece
cut-off, burst air is
required from outside.

@ Unit combination: D
[

(normally open)

(normally open)

(normally open)
S

©
P

His

g
(Digital) %
RN
K

VSJ
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VSH/V/SU
VSB/VSC

VSK

VSN

VSX

VSsY
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VS K Series

Circuit diagram (unit combination)

@ Unit combination: M
(normally closed) S (normally open) S

(LF

He—m

voO
©)

During workpiece

cut-off, burst air is During workpiece

- (Digital) v required from (Digital) ” cut—qff, burst air |s_
-- . -- required from outside.
MN outside.
g \Y
‘i @ Unit combination: P
g (normally closed) (normally open) S
©
2
w

@ Unit combination: S

(normally closed) (normally open)

VSY

VSH/VSU
VSB/VSC

@ Unit combination: Q
(normally closed) S (normally open) S

U}
n
>

o ™ (Mechanical) © M — (Mechanical)
P P %Q
= 7 <o ‘
by ~ A
Y 5 <
@ Unit combination: R
~= (normally closed) (normally open) S
2%
>3 ré -1
© Q = . (Digitah)
= P \3] |
5o 9
>> SReaoes
N
o 5
2
@ Unit combination: T
(normally closed) S (normally open) S
= o .
. e ke
> (Mechanical)
© = b © ‘
P RB; = P REﬁS T

LTI

@ Unit combination: W

(normally closed) (normally open)

T3

wv©

o |

MR
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VS K Series

How to order

How to order
@ Single unit model No.

(VSK)-(A)(H)07/ W)-(4)(6)(8L)-(3)(B)-(NW)

Code
@ Port position

Content

@ Port position A S?ngle un?t connectfon port 2-surface
B Single unit connection port 1-surface
— ® Vacuum characteristics *1
® Vacuum characteristics H High vacuum/medium flow rate
L Medium vacuum/large flow rate -
E High vacuum/low flow rate g
@® Nozzle diameter *1, *2 I
@ Nozzle diameter 05 20.5 g
07 20.7 E
10 21.0 ar
12 21.2

® Unit combination *3, *4
@® Unit combination . . o
Refer to Appendix 1 for unit combination.

@® Vacuum port (V) *2
@ Vacuum port 4 @4 push-in fitting
6 @6 push-in fitting
8 28 push-in fitting

VSsY

@ Air supply port (P) *2

@ Air supply port 4 @4 push-in fitting -0
6 @6 push-in fitting %)
— ==
8 28 push-in fitting I
2%
© Exhaust port (EX) ==
© Exhaust port S Atmospheric release with silencer
8 28 push-in fitting straight common exhaust 8
8L 28 push-in fitting elbow common exhaust =

A\ Precautions for model No. selection

*1 : The combination of @ E and ® 05 cannot be @ Solenoid valve 1 100 VAC =
selected. voltage 3 24 VDC Q0
*2 : When @ or e is 4, @ 10 or 12 cannot be selected.
*3 : When @ Unit combination is “A, B, C, D, E or F”, 0 Valve
@ Solenoid valve voltage and @ Valve unit cannot A Normally open (NO) -=
be selected. B Normally closed g; g
*4 : When @® Unit combination is “E, F, L, M, R or W”, ®© Vacuum @ Vacuum pressure switch specifications *4
select @ Vacuum pressure switch specifications. NW With digital display, NPN output 2 points
pressure NA | With digital display, NPN output 1 point + analog output| ==
switch PW | With digital display, PNP output 2 points 20
specifications PA___|With digital display, PNP output 1 point + analog output
Appendix 1 (common with manifold) -
Unit combination < E
Cod Filt Vacuum Check valve |Mechanical vacuum|Vacuum pressure switch|  Air timer type Vacuum break g’ g’
ode et generating valve | (vacuum hold) | pressure switch with digital display | vacuum burst valve valve
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