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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
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) ISO 4414: Pneumatic fluid power -- General rules relating to systems.
systems
ISO 4413: Hydraulic fluid power -- General rules relating to systems.
systems
IEC 60204-1:
60204 Safety of machinery -- Electrical equipment of machines .(Part
(Part 1: General requirements)
ISO 10218
18-1992: Manipulating industrial robots -Safety.
Safety.
etc.

Caution

Caution indicates a hazard with a low level of risk which, if not avoided, could result

Warning

Warning indicates a hazard with a medium level of risk which, if not avoided, could

Danger

Danger indicates a hazard with a high level of risk which, if not avoided, will result

in minor or moderate
rate injury.
result in death or serious injury.
in death or serious injury.

Warning
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
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
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
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
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
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
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
Caution
1.The
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
warranty and Disclaimer” and “Compliance
Requirements”.
Read and accept them before using the product.

Limited warranty and Disclaimer
1.The
The warranty period of the product is 1 year in service or 1.5 years after the product is
delivered,whichever is first.∗
delivered,whichever
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
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.

∗2) 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.
followed.
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! Actuator Precations①
Be sure to read before handling.
Design

！

WARNING

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.
４

! Actuator Precations②
Be sure to read before handling.
Selection

！ 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.

！

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.

！

CAUTION

Mounting
取付け
ring

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.
５

! Actuator Precations③
Be sure to read before handling.
Piping
取付け

！

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.

Lubrication

！

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 oil is
not available)

Air Supply

！

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.

！

CAUTION

1.Install air filters.
Install air filters at the upstream side of valves.The filtration degree should be 5μm 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 0.3μm or less) or AM + AMD μseries (filtration degree 0.01μm or less)
is recommended.

６

! Actuator Precations④
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℃,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.
Operating Environment

！

WARNING

1.Do not use in environments where there is a danger of corrosion.
Refer to the construction drawings regarding cylinder materials.
2. Do not use in the dusty place or where subject to water and oil droplet.
Maintenance

！

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.

！

CAUTION

1.Drain flushing
Remove condensate from air filters regularly.
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Troubleshooting
Phenomenon

Operation
failure
(Galling)

When failure occurred on the metal seal
cylinder, check the failure and causes in this
table,
and
take
the
appropriate
countermeasures.
Cylinder does not operate smoothly.
Output decreases..
Does not operate.

Cause

Countermeasures

1) Run out of oil on the Replace cylinder.
sliding part
- Oil is washed away due to
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) - Make sure that cylinder
and cylinder axis
operates properly without
supplying
air
to
the
cylinder. Also, consider
using floating joint or
spherical joint.
(P5 Precautions)
3) Piston rod deformation
Replace cylinder.
Misalignment
between
cylinder and load.
- Lateral load exceeding
allowable range is applied.
- Exceeded allowable kinetic
energy.
- When mounting load,
constrained
force
is
applied.
4) Air shortage
Supply
the
- Decreased source pressure.
pressure.
- Deviation from regulator
setting value.
- Piping clogging and the
leakage.

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
system construction

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

8) Equipment trouble and Investigate the target system
failure except cylinder.
in order.
- Directional control valve
failure.
- Improper adjustment of
sped controller.
- Speed controller failure.
- Piping clogging.
- Filter clogging etc.
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Phenomenon

Unstable
thrust
accuracy

When failure occurred on the metal seal
cylinder, check the failure and causes in this
table,
and
take
the
appropriate
countermeasures.
Compared with the setting
cylinder thrust is unstable.

Cause

pressure, 1)

2)

Countermeasures

Intrusion of foreign Clean the air source.
substances from the air (P5 Precautions)
source.
Selection
of
actuation valve

the 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) Misalignment between Adjust alignment.
work (work guide axis) - Adjust alignment.
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)
5)

Breakage

Components breakage

Restriction
control
with
controller etc.

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

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
kinetic energy.

allowable

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