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Safety Instructions

These safety instructions are intended to prevent hazardous situations and/or equipment damage.
These instructions indicate the level of potential hazard with the labels of “Caution,” “Warning” or
“Danger.”
They are all important notes for safety and must be followed in addition to International Standards
(ISO/IEC)#1) , and other safety regulations.
*1) 1ISO 4414: Pneumatic fluid power -- General rules relating to systems.

ISO 4413: Hydraulic fluid power -- General rules relating to systems.

IEC 60204-1: Safety of machinery -- Electrical equipment of machines .(Part 1: General requirements)

ISO 10218-1992: Manipulating industrial robots -Safety.

etc.

r A
: Caution indicates a hazard with a low level of risk which, if not avoided, could result |
A Caution in minor or moderate injury.

: Warning indicates a hazard with a medium level of risk which, if not avoided, could
A Warnin g result in death or serious injury.

Danger indicates a hazard with a high level of risk which, if not avoided, will result
L A Danger in death or serious injury.

AWarning

1. The compatibility of the product is the responsibility of the person who designs the
equipment or decides its specifications.

Since the product specified here is used under various operating conditions, its compatibility with specific

equipment must be decided by the person who designs the equipment or decides its specifications based on

necessary analysis and test results.

The expected performance and safety assurance of the equipment will be the responsibility of the person who

has determined its compatibility with the product.

This person should also continuously review all specifications of the product referring to its latest catalog

information, with a view to giving due consideration to any possibility of equipment failure when configuring the

equipment.
2. Only personnel with appropriate training should operate machinery and equipment.

The product specified here may become unsafe if handled incorrectly.

The assembly, operation and maintenance of machines or equipment including our products must be

performed by an operator who is appropriately trained and experienced.

3. Do not service or attempt to remove product and machinery/equipment until safety is
confirmed.

1.The inspection and maintenance of machinery/equipment should only be performed after measures to
prevent falling or runaway of the driven objects have been confirmed.

2.When the product is to be removed, confirm that the safety measures as mentioned above are implemented
and the power from any appropriate source is cut, and read and understand the specific product

precautions
of all relevant products carefully.

3. Before machinery/equipment is restarted, take measures to prevent unexpected operation and malfunction.

4. Contact SMC beforehand and take special consideration of safety measures if the product is
to be used in any of the following conditions.

1. Conditions and environments outside of the given specifications, or use outdoors or in a place exposed to
direct sunlight.

2. Installation on equipment in conjunction with atomic energy, railways, air navigation, space, shipping,
vehicles, military, medical treatment, combustion and recreation, or equipment in contact with food and
beverages, emergency stop circuits, clutch and brake circuits in press applications, safety equipment or
other applications unsuitable for the standard specifications described in the product catalog.

3. An application which could have negative effects on people, property, or animals requiring special safety
analysis.

4.Use in an interlock circuit, which requires the provision of double interlock for possible failure by using a
mechanical protective function, and periodical checks to confirm proper operation.
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Safety Instructions

/N Caution

1.The product is provided for use in manufacturing industries.
The product herein described is basically provided for peaceful use in manufacturing industries.
If considering using the product in other industries, consult SMC beforehand and exchange
specifications or a contract if necessary.
If anything is unclear, contact your nearest sales branch.

Limited warranty and Disclaimer/Compliance Requirements

The product used is subject to the following “Limited warranty and Disclaimer” and “Compliance
Requirements”.

Read and accept them before using the product.

Limited warranty and Disclaimer

1.The warranty period of the product is 1 year in service or 1.5 years after the product is
delivered,whichever is first.[2)
Also, the product may have specified durability, running distance or replacement parts.
Please
consult your nearest sales branch.

2. For any failure or damage reported within the warranty period which is clearly our
responsibility,
a replacement product or necessary parts will be provided.
This limited warranty applies only to our product independently, and not to any other damage
incurred due to the failure of the product.

3. Prior to using SMC products, please read and understand the warranty terms and
disclaimers
noted in the specified catalog for the particular products.

[R2) Vacuum pads are excluded from this 1 year warranty.
A vacuum pad is a consumable part, so it is warranted for a year after it is delivered.
Also, even within the warranty period, the wear of a product due to the use of the vacuum
pad or failure due to the deterioration of rubber material are not covered by the limited
warranty.

Compliance Requirements

1. The use of SMC products with production equipment for the manufacture of weapons of
mass destruction(WMD) or any other weapon is strictly prohibited.

2. The exports of SMC products or technology from one country to another are govemed by
the relevant security laws and regulation of the countries involved in the transaction. Prior
to the shipment of a SMC product to another country, assure that all local rules goveming

that export are known and followed.




A Actuator Precations(1)

Be sure to read before handling.

1. There is a possibility of dangerous sudden action by air cylinders if sliding parts of

machinery are twisted due to external forces,etc.
In such cases,human injury may occur;e.g.,by catching hands or feet in the machinery,

or damage to the machinery itself may occur.
Therefore,the machine should be designed to avoid such dangers.

2. A protective cover is recommened to minimize the risk of personal injury.
If a stationary object and moving parts of a cylinder in close proximity,personal injury may occur.

Design the structure to avoid contact with the human body.

3.Securely tighten all stationary parts and connected parts so that they will not become loose.
When a cylinder operates with high frequency or a cylinder is installed where there is a lot of

vibration, ensure that all parts remain secure.

4.A deceleration circuit or shock absorber,etc.,may be required.
When a driven object is operated at high speeds or the load is heavy, a cylinder’s cushion will not

be sufficient to absorb the shock.Install a deceleration circuit to reduce the speed before
cushionig, or install an external shock absorber to relieve the shock.In this case,the rigidity of the

machinery shold also be examined.

5.Consider a possible drop in operating pressure due to a power outage,etc.
When a cylinder is used in a clamping mechanism,there is a danger of work dropping if there is

a drop in circuit pressure caused by a power outage,etc.
Therefore,safety equipment should be installed to prevent damage to machinery and human injury.
Suspension mechanisms and lifting devices also require consideration for drop prevention.

6.Consider a possible loss of power source.
Measure should be taken to protect against human injury and equipment damege in the event that

there is a loss of power to equipment controlled by air pressure,electricity or hydraulics,etc.

7.Design circuitry to prevent sudden lurching of driven objects.
When a cylinder is driven by an exhaust center directional control valve or when starting up after

residual pressure is exhausted from the circuit,etc.,the piston snd its driven object will lurch at
high speeds if pressure is applied to one side or the cylinder because of the absence of air

pressure inside the cylinder.
Therefore,equipment shold be selected and circuits designed to prevent sudden lurching,because

there is a danger of human injury and/or damage to equipment when this occurs.

8.Consider emergency stops.
Design so that human injury and/or damage to machinery and equipment will not be caused when

machinery is stopped by a safty device under abnormal conditions, a power outage or a manual
emergency stop.
9.Consider the action when operation is restarted after an emergency stop or abnormal stop.

Design the machinery so that human injury or equipment damage will not occur upon restart of
operation.When the cylinder has to be reset at the starting position,install manual safety

equipment.



A Actuator Precations(?)

Be sure to read before handling.

Selection

/\l WARNING

1. Check the specifications.
The products advertised in this catalog are designed according to use in industrial compressed
air systems.If the products are used in consitions where pressure,temperature,etc.,are out of
specification,damage and/or malfunction may be caused.Do not use under these conditions.

2. Intermediate stops.
When intermediate stopping of a cylinder piston in is the intermediate position by a directional
control valve with 3-position closed center,the position cannot be retained for a long time
due to the metal seal construction.

A CAUTION

1.Operate the piston within a range such that collision damage will not occur at the end of
the stroke.

2.When controlling cylinder output,do not install speed controller etc in the check circuit.If so,
cylinder internal pressure decreases,and controlling is not available.
Be sure to control the operation by pressure control.

/I\| CAUTION

1. Make sure to connect the rod and the load so that their axial center and movement

directions match.
If they do not match,stress could be applied to the rod and the tube,causing the inner
surface of the tube,the bushing,the rod surface,and the seals to wear and to become damaged.

2.When an external guide is used,connect the external slider and the load in such a way that
there is no interference at any point within the stroke.

3.Do not scratch or gouge the sliding portion of the cylinder tube or the piston rod by striking
it with an object,or squeezing it.
The tube bore is manufactured under precise tolerances.Thus,even a slight deformation could lead
to amalfunction.Furthermore,any scratches or gouges on the sliding portion of the piston rod could
damage the seals,which could lead to air leakage.

4.Prevent the rotating parts from seizing.
Apply grease to the rotating parts(such as the pin)to prevent them from seizing.

5.Do not use until you verify that the equipment can operate properly.
After mounting,repair or modification,etc.,connect the air supply and electric power,and then confirm
proper mounting by means of appropriate function and leak inspections.

6.Instruction manual.
The product should be mounted and operated after thoroughly reading the manual and understanding

its contents.
Keep the instruction manual where it can be referred to as needed.
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A Actuator Precations®@)

Be sure to read before handling.

A CAUTION

1.Preparation before piping.
Before piping is connected,it should be thoroughly blown out with air(flushing) or washed to
remove cutting chips,oil and other debris from inside the pipe.

2. Wrapping of sealant tape.
When connecting pipes and fittings,etc.,be certain that cutting chips from the pipe threads and
sealing material do not get inside the piping.
Also,When sealant tape is used,leave 1.5 to 2 thread ridges exposed at the end of the pipe/fitting.

Wrapping
direction (

. lubrcan_______________________

A CAUTION

1.Lubricating the lube style cylinder
Do not lubricate for low speed operation and output control. If lubricated, sliding resistance may
change due to oil viscosity and surface tension etc. Also, when using solenoid valve for the cylinder
operation, use metal seal type. If rubber seal type is used, the grease on the main valve is
scattered and that may incase the sliding resistance. Though lubrication is not needed for the
high speed operation, use turbine oil class 1 (no additives) ISO VG32. (Spindle and machine oail is
not available)

Air Supply

A WARNING

1.Use clean air.
If compressed air includes chemicals,synthetic oils containing organic solvents,salt or corrosive
gases,etc.,it can cause damage or malfunction.

/I\| CAUTION

l.Install air filters.
Install air filters at the upstream side of valves.The filtration degree should be 5 ¢ m or less.
In addition, in case of low speed operation and output controlling, use clean air (atmospheric
pressure dew point temperature shall be —10 degree or less), and also the use of mist separator
AM series (filtration degree 0.3 £ m or less) or AM + AMD u series (filtration degree 0.01 4 m or less)
is recommended.



A Actuator Precations@)

Be sure to read before handling.

2.Install an air dryer,after cooler,etc.
Air that includes excessive condensate may cause malfunction or valves and other pneumatic
equipment.To prevent this,install an air dryer,after cooler,etc.

3.Use the product within the specified range of fluid and ambient temperature.
Take measures to prevent freezing,since moisture in circuits will be frozen under 5°C,and this may
cause damage to seals and lead to malfunction.
Refer to SMC's “Air Cleaning Equipment” catalog for further details on compressed air quality.

A WARNING

1.Do not use in environments where there is a danger of corrosion.
Refer to the construction drawings regarding cylinder materials.

Operating Environment

2. Do not use in the dusty place or where subject to water and oil droplet.

Maintenance

A WARNING

1.Maintenance should be done according to the procedures indicated in the operating manual.
If handled improperly,malfunction and damage of machinery or equipment may occur.

2.Machine maintenance,and supply and exhaust of compressed air.
When machinery is serviced,first check measures to prevent dropping of driven objects and
run-away of equipment,etc. Then compressed air from the system.
When machinery is restarted,check that operation is normal with actuators in the proper positions.

A CAUTION

1.Drain flushing
Remove condensate from air filters regularly.
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MQQ/MQM series

Switch Precautions.

Specific Product Precautions 1

Be sure to read this before handling the products.
Refer to back page 50 for Safety Instructions and pages 3 to 12 for Actuator and Auto

Operation |

Disassembly

A Caution

1.

When mounting, thoroughly Hlush out the connector
piping and be sure that dirt and chips, etc., do not
get inside the cylinder.

. Install an air filter with a filtration degree of 5 um or

less on the air supply. Furthermore, when controlling
for low speed or controlled output, use clean air
{atmospheric pressure dew point temperature of
-10°C). Installation ot a mist separator {filtration
degree 0.3 pm or less} is also recommended.

. Use a metal seal type when using solenoid valves for

cylinder actuation. If a rubber seal type is used,
there may be an increase in operating resistance
due to grease sprayed from the main valve.

. Operate so that the load applied to the piston rod is

normally in the axial direction.

In the event that a lateral load iz unavoidable, do not exceed
the range of the allowable lateral load at the rod end (refer to
pages 340 and 344) (Use outzide of the operating limits may
cause an adverse effect on the life of the unit through problems
such ag loozensess in the guide unit and aloss of precision.)

. Take care not to scratch or gouge the sliding portion

of the rod. This may cause malfunction or shorten
the unit’s life.

. When attaching a work piece to the end of the rod,

move the rod to the fully retracted position and use
the wrench flats at the end of the rod. Fasten the
work piece without applying a large amount of
torque to the rod.

There are no wrench flats at the end of the rod in the
MQM series, so use the attached rod end nut.

. Be certain to connect a load so that the rod axis is

aligned with the load and its direction of movement.

Especially when a cylinder rod is connected directly to a guide
function (such as beanngs, etc) on the equipment zide, the
following iz likely to occur. Either an offset load will occur and
the sliding resistance will not be stable or galling will accur on
the metal seal parts. Therefore, be sure to use a floating joint or
a gphencal joint

. When a piston rod is driven with a circuit from an

external force such as force, control, tension
control, etc., a stick-slip phenomenon will likely
occur and sliding resistance will not be stable if the
amount of displacement is 0.05 mm or less.

. When it is used in locations where a constant

vibration is applied, such as a polishing machine,
etc., consult with us.

/A Caution

1.

The component parts of the metal seal cylinder are
manufactured to precision tolerances, and therefore
cannot be disassembled.

Lubrication

A\Caution

1. Lubrication of non-lube type cylinder

Do not apply lubrication when controlling for low speed ar
controlled output. If lubncation is applied, there may be
changes in operating resistance due to factors such as the
viscogity and surface tenszion of the oil. Alzo, Use a metal seal
type when uwsing solenoid valves for cylinder actuation If a
rubber zeal type iz uzed, there may be an increase in
operating resiztance due 10 grease sprayed from the main
valve.

Lubrncation iz also unnecessary for high speed actuation, but
in the event that lubrication is applied, use Uhine ol class 1
fwith no additives) 150 VE32. (Do not use spindle ol or
machine oil )
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Switch Precautions.

MQQ/MQAM series
Specific Product Precautions 2

Be sure to read this before handling the products.
Refer to back page 50 for Safety Instructions and pages 3 to 12 for Actuator and Auto

| Selection
MQQ series
/\ Caution
Operating Speed Moving Parts Mass
Load Mass and Maximum Speed: MQOTMQQL MQAQLI] Moving Parts Mass
1000 . Ex_ample) Boresize fim) | NG Q TC Moning pars rmass () | MAGLCT: Moving partsmass i
s00 Driving a load of 10 [Mass- 804000 xistkeAl) | Mass = 167 + 2.1 x{stukeA )
o :u?t(hN; Lﬁ;l%i?ﬂmoomzo 16 | Nass- 20 +{0 BRI, |Was - 340+ 03 store )
Flanggof speed of 167 (mmisec) 20 | Mass- 5+ 53 Sioka]) | Wass <570 + 6 x stukaitiy)
‘oo MaQL 25 | Mass- 660+85% Siokel} [Wass <077 + 55 x stukaitiy)
Lateral load resisting type: 30| Mass= 150 +{156 istokeAG} Mass = 1902 + 15 5 x{stoken Dy
o 50 MQQO A0 | Mass= 1822 + {155 STukeAU | Mass - 257 4+ {5 5 x{stukerl 0}
2 ) Allowapl Note) For the rod sidetlange type, add 10 mm to the
2 15 Bore size (mm) kmem‘?{%rgi; ( stroke length of the MQGOF
z (5 ! | MaQ]40
s " | 10 0.006 1+ m2) v
2 5 L | Maal 130 16 0.010 Kinetic energy E (J) = M1+ M2) V*
2 w | Maa[125 2
£ ! : 20 0.022
B | ' Maa]20 25 0.044 m1 : Mass of cylinder movable paris kg
-y L ! 30 0,080 m2: Load mass kg
05 L i maatlie 40 0160 V: Piston speed m/s
3 : MQQCI10 | hote 17 When a load is attached o
0 | the rod erd, adjust the speed
i | 50 that the maximum speed
_{]I L 0o i nnnnd L L i iz no more than that shewn
na M 50 100(167) 00 in the graph for the

[ MaaT: standard type

[ MoQL: Lateral load resisting type

Maximum speed ¥ (mm/s)

Allowable Lateral Load at Rod End

Standard

Type: MQGTB

cofresponding load mass
hote 2) The mmass of cylinder's
meving parts is included in
the bad mass. (See the
graphon theright.)

|

Mounting crientation: Horizontal
Supply pressure: 0.5 MPa
1N = 0102 kgt

Lateral Load Resisting Type: MQQLB/Built-in Ball Bushing

T

Maximum allowable lateral load WW(N)

Stroke (mm)

Mazximum allowable lateral load WN)

B0 ===

)

Stroke (mm)

Mote 1) The indicated allowable lateral load at the rod end is for the rod end female thread.
Mote 2) The allowable lateral load varies depending onthe sEe of a load (the distance to the load's center of gravityl. Please contact SMG for further details.
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Switch Precautions.

MQQ/MQM series
Specific Product Precautions 3

Be sure to read this before handling the products.
Refer to back page 50 for Safety Instructions and pages 3 to 12 for Actuator and Auto

| Selection
MQM series
/A Caution
Operating Speed Moving Parts Mass
Load Mass and Maximum Speed: MQML/MQMLOCH MQM Moving Parts Mass
1000 - Bore size (mm) Moving parts mass (g
00 ; Exarnple) 6 Mass = 8.2 + (1.5 (siroker15)]
l Driving a load of 10 Mass = 120 + (1.6 (slroke/1 5)}
i 15N using the MQM16
: with @ maximum i6 Mass =286 + {2.2 % (stroke 5)}
100 " speed of 460 (mm/sec) 20 Mass =720 + {6 4 % (stroked1 &)}
! 25 Mass=117.6 + {9.2 ¥ (stroke &)}

50

(18

o

Load mass W (M) ez
w

0.5

ittty il ety Rt st By ity

1
i
i ] ‘r:
[ Lol i IS FE
FRL 50 100 (480) 500 1000
[ mam: Standard type

[ MQMH: High speeciHigh frequency type >
Maximum speed W (mm/s)

2000

Allowable Lateral Load at Rod End

Allowable Lateral Load at Rod End

Ny

Maxirmum alowable [ateral [oad W

Stroka (mm)

MNote 1) The allowable lateral load varies depending on the size of
aload (the distance to the load's center of gravity)
Please contact MG for further details

Lateral load resisting type:

MQML/MQMLOCOH
; Allowable
Bore size (mm) kinetic energy ()
6 0.015
10 0.088
16 0.161
20 0.388
25 0.597

Mote 1) When a load is attached 1o
the rod end, adjustthe speed
sothat the maxirmum speed
is no more than that shown in
the graph for the
correspending load mass

Mote 2) The mass of oylinder's
rmoving parts is included in
the load mass. (Seethe
graph onthe right.)

10

—d |

Mote) Rod end nut is not included in the moving parts mass.
- . 2
Kinetic energy E (J) = (M1 + M2) ¥V +2n12 v

m1: Mass of cylinder movable pars kg
m2: Load mass kg
V: Piston speed m's

SUpply pressure: 0.5 MPa

Mounting otientation: Horizontal)
(1 N = 0102 kgt



MQP series

Al

Switch Precautions.

Specific Product Precautions

Be sure to read this before handling the products.
Refer to back page 50 for Safety Instructions and pages 3 to 12 for Actuator and Auto

Operation |

Operation

. When mounting, thoroughly flush out the connector
piping and be sure that dirt and chips, elc., do not
get inside the cylinder.

. Install an air filter with a nominal filtration degree of 5
um or less on the air supply. Furthermore, when
controlling for low speed or controlled output, use
clean air (atmospheric pressure dew point
temperature of —10°C or less). Installation of a mist
separator (nominal filtration degree 0.3 um or less) is
also recommended.

. Use a metal seal type when using solencid valves for
cylinder actuation. If a rubber seal type is used,
there may be an increase in operating resistance
due to grease sprayed from the main valve.

. This cylinder cannot be used at the end of its stroke.
Use it with an intermediate stroke of 10 mm.

. The rod end should not come in direct contact with
an equipment or workpiece. Also, make sure that the
opposite side of the rod end is flat to make
point-contact with the spherical surface of the rod
end.

Equipment, Worlg, efc. I

A

Point-contact

The material of the cylinder rod iz heat-treated stainless steel
{(HRGCAEGY The roughness of the spherical contact of the
attaching part (Equipment, Work, etc) should be Rz8 3 and the
material should be HE100 or greater (Aluminum matenal: 2000
ling or 7000 line or eguivalent) When higher precizion or longer
senvice life iz required, we recommend using & heat-ireated
material + flat polished machined material (Rz0.3)

Alzo, although applying grease on the spherncal contact pans
will make the operation mare smooth and reduce the abrasion,
Uge caution to prevent any grease from being applied 1o the
cylinder's sliding surface

11

6. When connecting, be sure to align the rod axis with

the load and the direction of movement.

The allowable angle of the cylinders mounting
surface in an equipment shouk be 3° or less.

(1°or less is recommended.) When not properly
aligned, a lateral load will likely be applied to the rod
and the spherical surface will likely skid. This will
result in a reduction or dispersion of thrust and
likely a malfunction.

3 or tose

(17 or less s recommended.)

N I
Equipment, Work, etc

Disassembly

1. The component parts of the metal seal cylinder are

manufactured to precision tolerances, and therefore
cannot be disassembled.

Lubrication

1. Lubrication of non-lube type cylinder

Do not apply lubrication when controlling for low speed or
controlled output If lubrication is applied, thers may be
changes in operating resistance due o factors such as the
vigcozity and surface tension of the oil. Also, uze a metal seal
type when using solencid valves for cylinder actuation. If a
rubber seal type iz used, there may be an increaze in
operating resigtance due to greaze sprayed from the main
valve

Lubrication iz also unnecessary for high speed actuation, but
in the event that lubncation is applied, use turbine ol class 1
(with no additives) 130 VE32. (Do not use spinde oil or
maching ail



Compact Low Friction Cylinder

Metal Seal MOQ Series

210, 316, 020, 225, 630, 240

How to Order

MQQ T|B|10] |-[10|D

Compact low friction I —= Body option
specification Nil | Standard (Rod end female thread)
Type I Moe) Rod end male thread
T Standard type Mete) A rod end thread adapter is attached.
L Lateral load resisting type & Action =4 rod end thread adapter is shipped being assembled.
(Built-in ball bushing) ‘ D | Double acting |
Mounting & cviind K
B | Through hole & Double end tapped (Standard) ylinder stroke
L Foot type Bore size (mm) Standard stroke {mm)
F Rod side flange type 10 10, 20,30, 40
G Head side flange type 16 10, 20,30, 40,50, 60
D Mo Double clevis type 20 10, 20,40, 40, 50, 60
Mete) Ayvaiable with the MQGLO only. 25 10, 20,30, 40, 50, 75, 100
* Mounting brackets are included when shipped,
but unassembled. 30 10, 20,30, 40,50, 75,100
Bore size #————— 40 10, 20,30, 40,50, 75,100
01 10mm * Strokies are available in 1 mm incremernts by installing a spacer in
18 | 16 mm standard stroke oylinders
Example: MQQTB10-150
20 | 20 mm {5 mm width spacer is ingtalled in MGGTE10-20D to adjust the stroke.)
25 | 26 mm
30 | 30 mm
20 | 40 ® Port thread type
o [Mithread | ed0to 920
Nil
Re
TN NFT | 825t0 ¢40
TF G + The MQQ series iz not auto switch capable.
Mounting Bracket Part No.
Bore size (rmm) F ot Mote 1) Flange Double clevis Rod end thread adapter (with nut)
10 COS-LO1E COS-FOi6 COS-DO16 A 0-h
16 COS-L020 GOS-FO20 COS-DO20 P G-
20 COS-L025 COS-FO25 COS-D025 WIZ20-M
25 MIZ-L032 NIC-F032 MQ-D032 WIZI25- M
30 WMC-L040 WNIC-F040 MQ-D040
hACH28- 0
40 COrL0S0 CO-FDS0 MQ-D05S0
Mate 1) When ordering a foot bracket, order 2 pes. for each cylinder.
Mate 2) The following parts are included with a bracet respedively.
Foot, Flange ............... Body mounting bolts
Couble clevis ... ...... Clevis pin, © type retaining ring for shaft, Body mounting bolts
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Symbol
Double acting, Single rod

——]

Weight: Standard Type/MQQT

Unit: g

Compact Low Friction Cylinder .
metal seal MQQ Series

Specifications: Standard Type/MQQT

Bore size (mm) 10 | 16 | 20 | 25 30 40
Seal construction Metal seal

Action Double acting, Single rod
Fluid Alr

Proof pressure 1.05 MPa
Maximum operating pressure 0.5 MPa
Minimum operating pressure Mo 1) 0.005 MPa
Ambient and fluid temperature —1010 80°C

Cushion Rubber burmper (Standard)

Lubrication Mot 2) Not required (Non-lube)

Rod end thread Female thread

Stroke length tolerance Ha

Piston speed '8 3) 0.3 to 300 mmés (Refer to page 340.)
Supply pressure 0.1 MPa | 150 crrimin 200 ommin 300 cm¥min 400 cndimin

E;ll?aln;:e o Supply pressure 0.3 MPa | 800 crrifmin 1000 emmin 1200 cm¥min - [1600 cmmin
Supply pressure 05 MPa | 1500ciPfnn| 2000 cm¥min 3000 cm3min | 4000erPmin

Nate 1) Value when horizontal. (Use clean, dry, and nonfreezing air) However, as the stroke increases, it
will likely be affected by the mass of its moving pants and the pressure will likely increase by
approx. 0.003 o 0.005 MPa due to an offset load from the mass of the rod.

Nate 2) Refer ta precautions on page 339 regarding lubrication. This product uses turbine oil as an initial
lubricart. Lubricant may seep out of the rod or the piping port.

Note 3) Control low speed actuation with differential pressure ana a speed controller, etc.

(Refer to recommended circuit examples on page 319 for further details.)

Nate 4) The values are only for reference and are not gurantesd.

Specifications: Lateral Load Resisting Type/MQQL

Bore size (mm) 10 | 16 | 20 | 25 | 30 | 40
Seal construction Metal seal
Action Double acting, Single rod
Fluid Alr
Proof pressure 1.05MPa
Maximum operating pressure 0.7 MPa
Minimum operating pressure Note 1) 0.005 MPa
Ambient and fluid temperature —1010 80°C

Cushion Rubber bumper (Standard)

Not required {Non-lube)

Lubrication Mo 2)

Rod end thread Female thread
Stroke length tolerance e
Piston speed M'e3) 0.5 10 500 mmy's (Refer 1o page 340.)
Supply pressure 0.1 MPa | 150 crrifmin 200 cm¥min 300 cm®min 400 crrmin
sz;;:w Supply pressure 0.3 MPa | 800 crri¥min 1000 emmin 1200 om3min - |1600emmin
Supply pressure 0.5 MPa | 1500cm®min| 2000 erm®fmin 3000 cm¥min 4000 crmin

Bore Cylinder stroke (mm)

5178
mmj| 10 | 20 | 30 | 40 | 50 | 60 | 75 | 100

10 | 94 118 /142 186 — | — | — | —

16 | 166 | 206 | 246 | 286 | 326|366 —

20 (228200 1 352| 414) 476|538 — | —

Nate 1) Value when horizontal (Use clean, dry, and nonfreezing air) However, as the stroke increases, it
will likely be affected by the mass of itls moving parts and the pressure will likely increase by
approx. 0.008 to 0.005 MPa due to an offset load from the mass of the rod.

Nate 2) Refer to precautions on page 339 regarding lubrication. This product uses turbing oil as an initial
lubricart. Lubricant may seep out of the rod or the piping port.

Note 3) Control low speed actuation with differential pressure ana a speed controller, etc.

(Refer to recommended circuit examples on page 319 for further details.)

Nate 4) The values are only for reference and are not gurantesd.

Theoretical Qutput (Guide) [=—o1 [N

Unit: N
25 | 395|487 |579| 71| 763 — | 9m|izes
30 479|567 |655| 743| 831| — |1052|1e72 i i
40 | 728 846 | 964 1082 [1200] — [as8[ 1790 e | | Operaling pressure (MPa)

(mmj) | (mm) {mm2) 01 02 0.3 04 05 06 07
Weight: Lateral Load Resisting Type/ IN | s03] 50| 101 ] 1514 | 201 | 252 | 302 | a2
MQQL (Built-in Ball Bushing) 10 b out| ms 79| 157 | 238 | 314 | 283 | 471 | 550
Unit: g 16 g N | 1458 49| 202 | 437 | 583 | 729 | 875 | 1021

e Cyfinder stroke () (15.8) OUT | 1961| 196| 392 | 589 | 784 | 981 | 1177 | 1373
(%Zrﬁ) 10 | 20 30| 40 | 50 | 80 | 75 | 100 20 10 IN 2356| 236| 474 70.7 942 | 1178 | 1414 | 1849
10 | 148 1721 196] 20| — | — | — OUT | a142| 314| 628 | 943 | 1257 | 1571 | 1825 | 2199
16 | 204 | ooa | 54| 04| 44 4gd] — | — o5 | 1p N | 3778 s78| 756 | 1133 | 1511 | 1889 | 2267 | 2625
20 | 53| 445 507| 89| et 693 | — OUT | 4909| 491| 982 | 1473 | 1964 | 2455 | 2945 | 3436
25 | 550 eaa| 730 soa| 90| — 115011380 20 IN | 5058 506| 1012 | 1518 | 2024 | 2530 | 3036 | 3542
90 | 9111 9991087 | 1175|1263 | — [ 1435|1705 1o LOUT | 7068| 707 1414 | 2121 | 2828 | 3635 | 4242 | 4949
40 |7257 | 1455 1573 1691 e | — o1ct | 2a0e 20 IN [10556] 1056] 2112 | 2168 | 4224 | 5280 | 6336 | 7392
= Refer o page 310 for moving parts mass. OUT [1256.6| 1257 2514 | 3771 | 5028 | 6285 | 7542 | 8799
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Lateral Load Resisting
Low Friction Cylinder

Metal Seal MQM Series

26, 310, 816, 620, 625

How to Order

MQML B[10

-115|D

Lateral load resisting
low friction speclhcatlon

Type
[ L [LateralToad resisting type (Built-in ball bushing) |

Mounting
Basic type
Foot type
Rod side flange type
Head side flange type (Except for g&)
Chetetl| Single clevis type (Man-integrated type)
DyPte) Diouble clevis type
Mote 1) Bore size: 20, 25 mmonly
+ Mounting brackets are included when shipped,
but unassembled. (Except forclevis type)
Mote 2) @6, 10, 16 ... Integrated type
@20, 325 ............ Non-integrated type

omir|m

TActlon

Cylinder stroke
Eore size (mm) Standard stroke {mm)
[ 15,30, 45,60
10 15,20, 45,60, 75 100
16 15,80, 45,60, 75,100
20 15,30, 45,60, 75,100
25 15,30, 45,60, 75,100

+ Strokes are available in 1 mm incrernents by instaling spacers in standard
stroke cylinders
Example: MOMLEB1 0-20D
(10 mmirn width spacer is installed in MQMLEA 0-200 to adjust the stroke.)

b Function

Nil Standard type

HMeel | High speec/High frequency type (Without fixed orifice)

Bore size @ Mote) Except for & mm bore size.
6| 6rmm
Of 10 mm ® Port thread type
16 | 16 mm M inread | o6 0 616
20 [ 20 mm Nil Hr:a peloe
25 | 25mm TN | NPT | 020,025
+ The MUM series is not auto awitch capable. liF g
Mounting Type/Accessories
Mounting bracket B: Basic L: Foot B f':l‘;ndgzlde G-#:;lggmde C: Single clevis [D: Double clevis MNote
Iounting nut Mete 1) ®(1pc) ® (2 pos) ®(1pc) & (1pc) — Nota 1) — Mota 2)
Standard Rod end nut L J * * * [ ] [ ]
Clevis pin — — — — — [ ]
Option T-bracket — — — — — . With pin
Mote 1) Mounting nut is not included with the intearated devis, single olevis and double dews types.
Mote 2) Pin and retaining ring are packed with the double clevis type
Mounting Bracket Part No.
Bore size {mm) Foot Nee1) Flange Single clevis Drouble clevis (with pir) Nee2) T-hracket Nows)
6 3 —_ —_
(KL OTOE GK-FO16B CJ-TO10B
10 MCIN-LO10 — —
16 MQM-LO16 CLJ-FOHEE — — CJ-TO16E
20 CM-LO20B CM-FO20B Ch-C020B Ch-D020B —
25 Ch-LD32E CM-F0I2B Ch-C032B Ch-D032B —

MNote 1-1) Bore size 6 mm:
1 oot bracket is included.
when ordering foct brackets, order 1 piece per a cylinder unit.

Mote 1-2) Bore size otherthan 6 mm (10, 16, 20 and 25 mm) (Same as CW series):
21oot brackets and 1 mounting nut (1 sef) are used for a cylinder uni.

When ordering foot brackets, order 2 pieces per a cylinder unit (shipped as a sef).

MNote 2) Clevis pin and retaining ring are included in package.
Mote 3) T-bracket is applicable to the double devis type (D).
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MQM series

Symbol
Double acting, Single rod

]

Specifications
Bore size (mm) 6 10 16 20 25
Seal construction Metal seal
Action Double acting, Single rod
Fluid Alr
Proof pressure 1.05 MPa
Maximum operating pressure 0.7 MPa
gni;gg#r% Mote 1) Slanf:lard type |0.02MPa 0.005 MPa
pressure Hig',': w;gﬂ:n"fyetd‘fpe) — 0.01 MPa
Ambient and fluid temperature -1010 80°C

Cushion

Rubber bumper {(Standard)

Lubrication Mote 2)

Not required (Non-lube)

Stroke length tolerance 0

Piston Mot=a Standard type 0.5 10 1000 mm's (Refer to page 341.)

speed Higl;l1 #ﬂgn:np:fgpe) — £ 10 3000 mmv's (Reler to page 341}
Supply pressure 0.1 MPa 150 cm3/min 250 cm3min 300 cmi/min

;I;c;t:; ;:194) Supply pressure 0.3 MPa | 80O crd/min 1000 cm?/min 1200 cd/min
Supply pressure 0.5 MPa 1500 crmB/min 2500 cm/min 3000 crmi/min

Note 1) Value when horizontal. (Use clean, dry, and nonfreszing air) However, as the stroks increases, it
will likely be affected by the mass of its moving parts and the pressure will likely increase by
approx. 0.003 to 0.005 MPa due to an offset load from the mass of the rod.

Note 2) Refer to precautions on page 339 regarding lubrication. This product uses turbine oil {standard
type) or lithium soap based grease (high speedfhigh frequency type) as an initial lubricant.
Lubricant may seep out of the rod or the piping port.

Nate 3) Control low speed actuation with differential pressure and a speed controller, stc.
{Refer to recommended circutt examples on page 319 for further details )

Note 4) The values are only for reference and are not gurantescl

Weight: Standard Type, High Speed/High Frequency Type

Unit: g
Bore size Cylinder stroke (mmy)
(mm) 15 30 45 60 75 100
[ 525 80.7 68.9 774 — —
10 924 1027 113.0 1233 1336 1439
16 152.4 1752 198.0 2208 2436 2664
20 3498 392 6 435.4 478.2 521.0 5638
25 4608 510.0 559.2 608.4 657.6 7068
+ Refer to page 341 for moving parts mass.
Theoretical Output (Guide)
(-1 [N Uriit: N
Bore | Red | | Piston Operating pressure (MPa)
Sl1Ze size |Direction| area
{mm) | (mm) {mm2) | 04 02 03 04 0.5 0.6 0.7
6| a IN 157 16 3.2 47 6.3 79 94| 110
ouT | 283 | 28 57 85 | 113 142 | 170 | 198
w0 | 4 IN 660 | 66 | 132 198 | 264 | 330 | 398 | 462
ouT 785| 79 | 157 236 | 314 | 393| 471 | 550
16 IN 1764 | 176 | 363 529 | 706 | 882 | 1058 | 1235
(158) ° [our | 1961 | 196 | 202 589 | 784 | 981 | 1178 | 1373
- IN 2639 | 264 | 528 792 | 1056 | 132.0 | 158.3 | 1847
OUT | 3142 | 314 | 628 943 | 1257 | 1571 | 1885 | 2199
o5 | 10 IN 4123 M2 | 825 | 1237 | 164.9 | 2062 | 2474 | 28386
OUT | 4909 | 491 | 982 | 1473 | 1964 | 2455 | 2045 | 3436
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Low Friction Cylinder (Single Acting)

Metal Seal MQP Series

@4, 26, 10, 316, 220

How to Order

MQ P|10|-10 S

Smgl.e.aCt!ng Action
specification | S [Special single acting (Piston retraction by external force) |
. cial single acl Is10n retraction external lorce
Bore size B L L1 ¥ )
4 4 mm
6 | 6mm Cylinder stroke
10 1omm 0] fomm |
16 | 16 mm + Cannot be used at the stroke end .
20 | 20mm
* The MQP series is not auto switch capable.
o, - @
eoglo = ” -
ol (™ | [= iy Specifications
i o
3 Al 2 Bore size (mm) 4 6 | 10 16 | 20
o Seal construction Melal seal
L) QM i fl ' 5 ; Action Spacial single acting (Piston retraction by external force)
‘ ‘g rl 4—% }a Proot pressure 1.05 MPa
-" et Maximum operating pressure 0.7 MPa
Minimum operating pressure M 1] 0.001 MPa
Ambient and fluid temperature +510 +80°C
Symbol ) Lubrication Motz 2) Not required (Non-lube)
Single acting {Prassing force) Stoke length tolerance o
Supply pressure 0.1 MPa 100 cm¥min
Total tote) o
::: leakage Supply pressure 0.3 MPa 500 cm®min
Supply pressure 0.5 MPa 1000 cm’min

‘ Note 1) Excluding the mass of moving parts.

Note 2) Refer to precautions on page 344 regarding lubrication. This product uses turbine il as an
initial lubricant. Lubricant may seep out of the rod or the piping port.

Note 3} The values are only for reference and are not guaranteed.

Moving Parts and Total Mass Theoretical Qutput (Guide)

Unit- g Unit: M
Bore size {mm) | Moving parts mass | Total mass RBoresize  |Piston area Operating pressure (MPa)

4 4 43 {mm) (mm?) 01 0.2 03 04 05 06 07
6 8 55 4 126 13 2.6 3.9 52 6.5 78 9.1
10 24 98 6 283 28 56 34 112 14.0 168 198
16 62 161 10 785 79 157 23.6 314 393 471 55.0
20 103 239 16 2011 201 402 60.3 804 100.6 1207 1408

20 3142 314 628 94.3 1267 1571 1885 2199
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Troubleshooting

When failure occurred on the metal seal
cylinder, check the failure and causes in this

Phenomenon table, and take the appropriate Cause Countermeasures
countermeasures.

Operation Cylinder does not operate smoothly. 1) Run out of oil on the|Replace cylinder.

failure sliding part

(Galling) Output decreases.. - Oil is washed away due to

Does not operate.

liquid intrusion such as
drain.

- Lubrication is stopped
during the operation.

- Used in the environment

where some liquid
splashes.
2) Misalignment between [ Adjust alignment.

work (work guide axis)
and cylinder axis

- Make sure that cylinder
operates properly without

supplying air to the
cylinder.  Also, consider
using floating joint or

spherical joint.
(P5 Precautions)

3) Piston rod deformation

- Misalignment  between
cylinder and load.
- Lateral load exceeding

allowable range is applied.
- Exceeded allowable kinetic

Replace cylinder.

energy.

- When mounting load,
constrained force is
applied.

4) Air shortage

- Decreased source pressure.
- Deviation from regulator

setting value.
- Piping clogging and the
leakage.

Supply the
pressure.

appropriate

5) Low speed operation

Use within the specifications.
(MQQ P10 specifications)
(MQM P12 specifications)

6) Lack of cylinder thrust

Increase the operating
pressure or change the
cylinder to the one with larger
I.D.

- Since there is mechanism
resistance and resistance
generated by mounting,
load rate should be
considered.

7) Non-conformance of

system construction

Use proper size piping, fitting
directional  control  valve,
speed controller etc.

8) Equipment trouble and
failure except cylinder.

- Directional control valve
failure.
- Improper adjustment of

sped controller.
- Speed controller failure.
- Piping clogging.
- Filter clogging etc.

Investigate the target system
in order.
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Phenomenon

When failure occurred on the metal seal
cylinder, check the failure and causes in this
table, and take the  appropriate
countermeasures.

Cause

Countermeasures

Unstable
thrust
accuracy

Compared with the setting pressure,
cylinder thrust is unstable.

1) Intrusion of foreign
substances from the air

source.

Clean the air source.
(P5 Precautions)

2) Selection of the

actuation valve

Use metal seal type actuation

valve.

- In case of rubber seal type,
the sliding resistance may
increase due to grease
splash on the main valve.

(P5 Precaution)

3) Lateral load

Use within the allowable
lateral load range.

(MQQ P6 Allowable lateral
load)

(MQM P7 Allowable lateral
load)

4) Misalignhment between
work (work guide axis)
and cylinder axis

Adjust alignment.

- Adjust alignment.

- Make sure that cylinder
operates properly without
supplying air to the
cylinder. Also, consider
using floating joint or
spherical joint.

(P5 Precautions)

circuit
speed

Restriction
control with
controller etc.

5)

Control

pressure.

- Since the cylinder internal
pressure decreases in the
restriction circuit, the
control is not available.

by controlling

Breakage

Components breakage

1) High speed operation

Adjust speed with speed
controller and use within the
specifications.

(MQQ P10 specifications)
(MQM P12 Specifications)

2) Overload

Use within the allowable

kinetic energy.

(MQQ P6 Operating speed)
(MQM P7 Operating speed)

3) Lateral load

Use within the allowable
lateral load.

(MQQ P6 Allowable lateral
load.)

(MQM P7 Allowable lateral

load.)

4) Influence of abnormal

external force

Deformation and breakage of
cylinder causes mechanism
interference, eccentric load
and overload. Get rid of these
causes.
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