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Introduction

Thank you for choosing CKD's type MXB1 motor valve.

1. Description

A motor-driven ball valve used for general industrial machines and tools.

2. Intended use

This valve is suitably used for an automatic or central control system for pipelines conveying service water,
industrial water, hot water, operating fluid, or compressed air.

3. General precautions

- This operation manual describes the basic matters concerning the handling of the product, including
unpackaging, installation, use, and maintenance.

- The description about the installation in this manual is intended for qualified mechanicians and electricians.
This should be thoroughly read before designing and installation to ensure the safety of the machine or tool
and the proper handling of this product. i

4. Safety precautions
- Warmings are shown in this manual as required to avoid injury, fire, and damage to your properties. They
must be strictly observed.

- Warnings should be shown under different headings, i.e. Danger, Warning, and Caution, according to the
degree of risk.  However, they are all shown under the heading of Caution in this manual because this

product is used as a component of a machine or tool,

Example of warning

A Caution:  Content of warning
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1. Unpackaging

- Check that the model No. indicated on the nameplate of the product is the same with that you ordered.

Check that the rated voltage and frequency are satisfied.

Check that the product is free of external damage.

- When the product is not used, put a seal plug in place to prevent foreign matter from entering the valve.
Remove the seal plug before piping the valve.

2. Installation
2.1 Conditions for installation

2.1.1 Attitude of the valve

- The valve shall be installed at an angle within +/-90 degrees with the actuator facing upward
(see Figure 1).

<For vertical piping>

<For horizontal piping>

(Figure 1  Attitude of the valve)

2.1.2  Space for maintenance

- An adequate space shall be provided to ensure the operator's safety in maintenance and troubleshooting
work (see Figure 2).

No object shall exist within at least 200 mm to allow
the removal of the actuator.

No object shall exist within at least 300 mm to allow
the manual operation of the valve.

An union joint shall be installed at each end of the valve
to permit the easy removal of the valve.

o e 4 -
Pipes shall be fixed and supported so Sluice valve

that their weight and vibration will not

be directly transmitted to the valve. \

Sluice\L Union joint Union
valve ‘R joint

Z 1 ! .
7 > ~

No object shall exist within at least 100 mm to
allow the removal of the valve.

Install a suitable filter at the entrance to the
valve.

Use a 5 micron filter for air or

#80 to #100 mesh strainer for water.

A bypass pipe shall be installed for use in
maintenance.

(Figure 2 Piping model)
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2.1.3 Protection of the product

22

When the product is used outdoor or in a cold district, it shall be properly protected against freezing
temperatures.

When it is used for a machine or tool to be cleaned with a water jet (hose), it shall be covered or housed so
that no water will enter it.

This product is dust- and water-proof as specified by IPX3, IEC-529 standard.

Piping work
There is no specification concerning the fluid flowing direction to be considered in piping this product.
When piping to the cap side, screw in a pipe with the cap held with a wrench or another tool.

When piping to the body side, screw in a pipe with the body held with a wrench or another tool.

For the torque used for tightening pipes, see Table 1.

Table 1 Recommended pipe tightening torque

. Nm?ﬁnal Recommended pipe tightening torque
pipe diameter
Rc3/8 31.6 [N-m] £10% ;
Rel/2 424 [N-m] £10% \ i /
Rc3/4 633 [N-m] +10%
Rel 848 [N-m] *£10%
Rellyy 989 [N-m] £10%
Relly 106.0  [N+-m] *10%
Re2 134.0 [N-m] £10%

(Figure 3 Outside view)

Before piping, check that pipes are free of sticking foreign matter, swarf, and burrs.

If necessary, deburr or clean the inside of each pipe using compressed air at 0.3 MPa or higher.
When using sealer, special care is required to prevent it from entering the pipe or leaking outside.
When seal-taping the threaded portion, two or three threads from the end of the threaded portion shall

remain exposed (see Figure 4).

When using liquid sealer, do not apply it excessively. Two or three thread from the end of the threaded
portion shall remain exposed.

Do not apply liquid sealer to internal threads on the machine.

@ Seal tape ® Solid or liquid sealer

]
Solid or Solid or
liquid liquid
sealer sealer

v ) }
C
(Good) (Not good)
(Figure 4)

-4 -
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2.3  Wiring work

A Caution:  The valve shall be correctly connected with a power supply according
to the motor valve wiring diagram (shown on the product).
A wrong connection may short the circuit.

- When connecting two or more motor valves, separate contacts shall be used for each of them
(see Figure 3).

o< :| Power Power =0
supply supply
4@ 4 (“““"O/OT\ 3
O
>——-o/ (8}—«——4)
L~

(Good) (Not good)

(Figure 5 Connecting two or more motor valves)

- When connecting the motor valve with another device, separate contacts shall be used for each of them (see
Figure 6).

Power|__ Power
. supply supply >0

b 0 Another &
Another g device
O"! oy

(G 00 d) (NOt good)

(Figure 6 Connecting motor valve with another device)

K

- Leads shall be fixed with wire bands or such so that no tensile force will be applied to them.
Where wires may be damaged, they should be passed through conduits or otherwise protected for safety.

- When the product is used outdoor, it shall be grounded
(see Figure 7). Grounding wire

(Figure 7 Grounding wire)
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- When the yellow and green cables are not used for checking signals, cut away exposed wires and
adequatcly protect the cables using insulating tape (see Figure §).

——

Yellow cable Greer

Crimp ternunals on cable

cable
Protect with msulating tape

(Figure 8 Terminating cables)

- Also sce the circuit diagram and the description of operating mechanism in page 13.

- The operation time required for opening and closing the valve is shown in Table 2-1.
When the valve is withdrawn from service for a day or longer, the initial operation time may be one to

five seconds longer.

Table 2-1  Operation lime

AC models

Nominal pipe diamcter (50 Hz/60 Hz) DC models
10-25 A 10/8 seconds 8 seconds
32-30A 13/11 seconds 10. 5 seconds

- The valve opening/closing signals shall be turned on/off after the valve completes a movement.
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3. Checking before use (after installation)

3.1 Appearance check

& Caution:  Stop the fluid supply (close the supply valve) and
power off the system.

- Check by pushing with hand that the ball valve body is firmly fixed to each pipe.

- Check that the hexagonal bolt and other fittings are not loose.

3.2 Electrical check

A Caution:  Power off the system.

- Check that the valve is correctly wired as indicated by the motor valve wiring diagram shown on the
product.

- Check the dielectric resistance. ;
Check the dielectric resistance between the ball valve body and the charger (see Table 3-1).

Table 3-1 Dielectric resistance

Voltage used Measuring instrument Dielectric resistance
AC voltage 1000 VDC Megger 100 Mohms or higher
DC voltage 500 VDC Megger 100 Mohms or higher

3.3 Leak check
- Power on the system.

- Compress the fluid and check the connections for leak.
For leak check, it is recommended to apply soapy water to the connections and check for air bubbles while

supplying compressed air at 0.3 to 0.5 MPa.

<Procedure:>

a) Close motor valve @ and open sluice
valves @ and @ i this order. A Primary side——!-<—- Secondary side
No fluid shall leak outside or into the .
@ @ )

secondary side.

'
Sluice valve Motor valve ] @ Sluice valve
L
\ -,
. e

b) Close sluice valve @ with sluice valve
@ left open. ) =
Open motor valve @),
No fluid shall leak outside.

Union joint

Strainer Union joint

(Figure 9  Piping diagram)
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4. For correct use

A Caution: Never remove the bonnet.
' If you touch an internal electric part, you may have

an electric shock.

- For the operation time required for opening/closing the valve, see Table 2-1 in page 6.
When the valve is withdrawn from service for a day or longer, the initial operation time may be one to

five seconds longer. ,
- If the valve does not complete a movement when the operation time shown in Table 2-1 is elapsed, the

following failures are suspected.

@ Valve being locked due to entangled foreign matter

@ Disorder of an electric part

See section 7 “Troubleshooting.”

- Do not apply an external force exceeding 0.5 N-m to the actuator.
- If any unusual condition is found, see section 7 ‘Troubleshooting.’
- The voltage variation shall not exceed =+ 10% of the rated voltage.

- Observe the operating frequency (see Table 4-1).
Table 4-1  Operating frequency

Nominal pipe diameter AC models DC models
10A-25 A 2 cycles/minute or less 1 cycle/minute or less
32A-50A 1 cycle/minute or less 0.5 cycle/minute or less

- The valve shall be operated through the entire stroke from the fully closed position to the fully open

position or vice versa.
If the valve is used at an intermediate position, it may cause a malfunction and/or internal leak.

- In case of power failure, the valve is kept as it was before the power failure.
Operate the sluice valves shown in the piping model in page 3 (Figure 2) or manually operate the valve

as described in page 10.

5. Overhaul and assembly
5.1 Replacement of the actuator

5.1.1 Overhaul procedure

A Caution: Power of_f the system and stop the fluid supply before
overhauling.

- Disconnect cables.
- Loosen the hexagonal bolt using a wrench.

- Raise the actuator to separate it from the ball

valve body. Marking hole

Ball valve
Hexagonal bolt

(Figure 10)
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5.1.2  Assembly procedure

- Align the fully open and closed positions of the ball valve body with the marking hole on a new
actuator.

- Tighten the hexagonal bolt to a torque between 5 and 7.5 N-m.

- Crimp terminals on leads.

- Wire the valve according to the wiring diagram.

- Check the dielectric resistance between the ball valve body and charger.
For AC models, 100 Mohms or higher as measured with a 1000 VDC Megger.
For DC models, 100 Mohms or higher as measures with a 500 VDC Megger.

- Power on the system to make the fluid circuit ready for use.

5.2 Replacement of the ball valve

5.2.1 Overhaul procedure

Caution: Power off the sy;tem and stop the fluid supply
before overhauling.

- Loosen the hexagonal bolt and separate the actuator. At this time, no tensile force shall be applied to
any lead.
- Loosen the pipes to the ball valve.

5.2.2 Assembly procedure
- Pipe a new ball valve.
Pipe the cap side with the cap held with a wrench and pipe the body side with the body held with a
wrench.

- Assemble the actuator to the ball valve.
Tighten the hexagonal bolt to a torque between 3 and 7.5 N-m.

- Apply a fluid pressure to check that the fluid is not leaking outside.
- Power on the system to make the fluid circuit ready for use.

Maintenance

6.1 Maintenance and inspection

- To maintain an efficient operation of this product, it should be checked on a regular basis (usually every

six months).
- For the inspection items, see section 3 ‘Checking before use.”

6.2 Service parts
- Actuator
It shall be replaced if it is found to have an electrical failure or unusual condition.  As a guideline, it
needs replacement every 100 thousand cycles.
- Ball valve body
It shall be replaced if it is found to leak or stick during the use. ~ As a guideline, it needs replacement
every 50 thousand cycles.
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Troubleshooting

- Manually operate the valve in case of power failure or malfunction.

- Manual operation procedure

A Céution: The valve for pipes with nominal diameters of Rc17/4 or
larger cannot be manually operated except when optionally
equipped for manual operation.

If it is manually operated, the motor gear inside the actuator
may be damaged.

This procedure applies to the models that are optionally
equipped for manual operation.

- Power off the system.

- Insert the edge of a cross-ended screw driver (type H2, No. 2) to the marking hole.  Apply a gradually
increasing force and slowly turn.
Rotate from S to O or vice versa within about 20 seconds.

Pan-head screw

Marking hole i v

Hexagonal bolt

(Figure 11 Outside view)

- 10 -
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- When the motor valve does not operate as intended, check it according to the following table.

Table 7-1  Troubleshooting

Symptom

Cause

Action

Valve does not operate.

Valve is not energized.

Check wiring and fuses and turn on power
again.

Rated voltage is not reached.

Check power supply and apply rated
voltage.

Foreign matter is entangled within ball
valve.

Valve seat sticks.

Overhaul and clean valve or replace ball
valve.

Both opening and closing signals have
turned on.

Check switch and relays.

Actuator is faulty.

Replace actuator.

Valve operates but not
properly.

(Actuator vibrates or
stops halfway.)

Two or more valves are operated in
parallel.

Use separate relays and contacts for each
signal circuit.

Valve operates in a reverse way.

Opening and closing wires are reversely
comnected.
Correct wiring.

Foreign matter is entangled within ball
valve.

Valve seat sticks.

Overhaul and clean valve or replace ball
valve.

Motor operates but
valve does not.

Gear head is damaged or has reached the
end of its life.

Overhaul and clean valve.

Replace actuator if no unusual condition
is observed within valve.

If both are faulty, replace the whole
product with a new one.

Valve leaks.

Foreign matter is entangled within ball
valve.

Valve seat 15 worn.

Replace ball valve.

Valve is energized too shortly to be fully
closed.

Extend operation time over the level
shown in Table 2-1.

- Ifyou have any questions, contact us or one of our agents.

-11-




8. Internal construction

(Figure 12)
Table 8-1 Part list

Part No. Part name Quantity Note
1 Actuator 1
2 Shaft 1
3 Valve seat 2
4 Valve ball 1
3 Body 1
6 O ring 1 NBR
7 O ring 1 FKM
8 O ring 2 FKM
9 Cap 1
10 Hexagonal bolt 2

212 -
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9. Circuit diagrams and description of operational mechanism

9.1 Circuit diagrams

9.1.1 AC models

® Standard type

(2) Indicator lamp (1) Two way valve: Open

(2) Two way valve: Closed

9.1.2 DC models

T
YLW A
{1 Hndicator lamp
W, e e e
@ Supply range

(1): Open
(2): Closed-

{2 Y mdicator lamp

(Figure 14)

; YLW i
(1) Indicator lamp |~
% —_—— e e
‘@" Supply range

@ Optional (3-wire cable)

Power
supply

Supply range

(1) Two way valve: Open
(2) Two way valve: Closed

(Figure 13)

-13 -
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9.2 Description of operational mechanism

9.2.1 Standard type (including option B)

(1) Opening movement
(fully closed to fully open position)

YLW,

{1} Indicator lamp
‘@’ - Supply range

(1) Two way valve: Open

{2) Indicator lamp
(2) Two way valve: Closed

(Figure 15 When valve completes closing movement)

(2) Closing movement
(from fully open to fully closed position)

- YLW
{ 1) Indicator lamp

@)

{2 Indicator lamp

.

Supply range

(1) Two way valve: Open
(2) Two way valve: Closed

(Figure 16  When valve completes opening movement)

(3) During opening/closing movement

YLW
(1) Indicator lamp

@

{2 Vndicator lamp

Supply range

(1) Two way valve: Open
(2) Two way valve: Closed

(Figure 17 During opening/closing movement)

If the operating switch is set to position (1) when the
circuit is as shown in Figure 135, a current is applied
between white and red leads.

Then, the motor starts revolving and the output shaft
rotates counterclockwise as viewed from the top face
of the actuator toward the valve.

As the valve is fully opened, the OLS contacts open
to stop the motor and light the OPEN lamp.
Connecting a relay or equivalent instead of the
OPEN lamp will move another device.

(see Figure 16.)

If the operating switch is set to position (2) when the
circuit is as shown in Figure 16, a current is applied
between white and black leads.

Then, the motor starts revolving and the output shaft
rotates clockwise as viewed from the top face of the
actuator toward the valve.

As the valve is fully closed, the SLS contacts open to
stop the motor and light the CLOSED lamyp.
Connecting a relay or equivalent instead of the
CLOSED lamp will move another device.

(See Figure 15.)

During the movement described in (1) or (2), the
circuit i as shown to the left and the output shaft
rotates in either direction according to the position of
the operating switch.

It should be noted, however, that operating the valve
in a reverse way before it completes another
movement may damage the valve and should be
avoided.

(See Figure 17.)

-14-
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9.2.2 Option T (3-wire cable)

(1) Opening movement
_ ~ o (fully closed to fully open position)

——} If the operating switch is set to position (1) to
apply a current between white and read leads, the
motor starts revolving.  As the valve is fully
M j opened, the cam opens the OLS contacts to stop
the motor.

Power
supply

! (2) Closing movement

_! (from fully open to fully closed position)
B gzlpply mg; If the operating switch is set to position (2) to
(1) Two way valve: Open apply a current between white and black leads, the
(2) Two way valve: Closed motor starts revolving.  As the valve is fully
closed, the cam opens the SLS contacts to stop the
motor.

(Figure 18)

9.2.3 Option L (w/OPEN lamp)

The OPEN lamp shown in Figure 15 is contained in the terminal box to light when the opening
movement (from fully closed to fully open position) of (1) is completed. ~ This lamp does not light
during the movement. (The wiring circuit for this lamp is the same as for option T.)

9.2.4 Option R (w/CLOSED lamp)

The CLOSED lamp shown in Figure 16 is contained in the terminal box to light when the closing
movement (from fully open to fully closed position) of (2) is completed. ~ This lamp does not light
during the movement. (The wiring circuit for this lamp is the same as for option T.)

-15 -
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10. Specifications for the product

10.1 Model numbering system

MXB1-32-OBM-1

; —L————-—@ Voltage
@ Manual operating device

@ Optional equipment
® Materials of body and sheet

—— @ Inside diameter of connector port

@ Inside diameter of connector port @ Optional equipment
Symbol Meaning Symbol Meaning
10 Rc3/8 No symbol | 3-wire cable (w/signal pick-up)
135 Rcl/2 T 3-wire cable
20 Rc3/4 B W/terminal box
25 Rel L W/lamp (lights when valve is open)
32 Rell, R W/lamp (lights when valve is closed)
40 Rellsy @ Manual
20 Re2 Symbol Meaning
@ Materials of body and sheet No symbol | W/o manual operating device
- d
Symbol Meaning M g;)/t? naiﬁ?l operating device
1 i3
Body Sheet i P =
0 Bronze PTEE ® Voltage
H Brgnze Reinforced PTEE Symbol Meaning
E Sta%nless steel PTEE 1 100 VAC (50/60 Hz)
W Stainless steel | Reinforced PTEE B 200 VAC (50/60 Hz)
Note I: Stamnless steel bodies are not offered with 3 24 VDC
connector port diameter of 10. 4 12 VDC
Note 2: The ones with manual operating device are
offered with connector port diameters of 32,
40, or 30.
10.2  Specifications for the product
Table 10-1  Specifications for the product
Designation MXBI-10 | MXBI-15 | MXBI-20 | MXBI-25 | MXBL-32 | MXB140 | MXBI-30
Withstanding pressure MPa 2 (water pressure)
Fluid used Cold/hot water, air, or oil (500 nm™/s or less)
Fluid pressure MPa Otol | 01005
Fluid temperature °C 0 to 80 (No condensation allowed.)
Ambient temperature  °C -10 to 30
Ambient humidity % 95 or less
Power consumption AC 7 15
24VDC 17 27
Operating frequency 2 cycles/minute or less I cvele/minute or less
{1 cycle/minute for DC models) (0.5 cycle/munute for DC models)
Permissible voltage variation +10% of rated voltage

-16-



