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Visualizing inside molds

Measuring system improves injection molding quality and reduces costs

The mold marshalling system is an injection molding measuring system that uses sensors and
special-purpose amplifiers installed inside a mold to convert the behavior of the resin inside the
mold (the mold itself previously regarded as something of a black box) into a signal or voltage.
The system outputs this signal or voltage in real time to a PC or measuring instruments.

This digitized data has a wide range of uses. It can be used to set optimal molding parameters,
automatically screen for defective products, control quality, and evaluate molds.

~— Mold marshalling allows visualization in six ways: ——

In-mold resin pressure Preamplifier Junction box
measurements \ Measures resin pressures inside the mold. p

In-mold resin temperature
measurements | Measures resin temperatures inside the mold.

Mold surface temperature

measurements | Measures cavity surface temperatures.

The integrated measuring system allows more
Injection molding advanced analysis by consolidating multiple Pressure
monitoring data into a single unit. sensors

Measures resin flow front speed, regardless of '

i@_ Flow rate measurements direction of flow, based on a single sensor.

Instantly detects resin arrival and outputs the

Flow front detection corresponding control signal.
)

Temperature
sensors

Measurement software
(installed on PC¥)

Data logger*

Measuring
amplifier

* This system does not include the PC and data logger.



I Low cost

® More affordable than comparable in-mold sensors

I Simple

® No special machining is required to install the ejector pin type sensors
inside the mold.

* A slot must be machined to route the sensor cable if the ejector plate has
counterbored specifications.
* Flush-mount type sensors require machining for mounting.
* Button-type sensors require machining for mounting.
® Dedicated measurement software is provided along with product for
easy measurement of pressure and temperature inside the mold.
* For amplifiers MPS08B, MVS08 and MFS02S with dedicated software

I Compact

® The sensor features compact dimensions for easy installation inside the
mold.

| Functional

® Allows simultaneous measurement at multiple points.

- MPS08B resin pressure measuring amplifier:
8-point simultaneous measurement
(measurement at up to 32 points)
+ MPV04 resin pressure measuring amplifier:
4-point simultaneous measurement
- EPTOO01 resin temperature measuring amplifier:
4-point simultaneous measurement
+ MVS08 injection molding monitoring system:
8-point simultaneous measurement
(measurement at up to 24 points)
- MFS02 flow rate measuring amplifier:
2-point simultaneous measurement

I Wide range of functions

@ Variations can be monitored for each molding cycle.

® Allows real-time screening for defective products.

® Use standard spreadsheet applications to analyze saved waveforms.
* For amplifiers MPS08B, MVS08 and MFS02 with dedicated software
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38

Pressure sensors

Resin temperature
sensors
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Repairs

Please contact your nearest Futaba sales office. In some cases, it may not be
possible to repair equipment. We will indicate what services are available based
on an inspection. (Price quotes will reflect actual circumstances.)
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Advantages

The mold marshalling system provides a wide range of data on the mold interior

to increase molding precision.
This section describes the specific parameters measured by each system and

the advantages provided.

Molded product defect detection

Pressure Alarm signals based on fluctuations from reference waveforms
measuring are used to detect molding defects like short shots and overpacking.
system

H Typical response to defect detection

Alarm monitoring

® Preventing ejection of consecutive defective
products (molding machine shutdown)

® Screening for defective products (e.qg.,
automatic screening using extractor unit)

Reference
waveform
Waveform for
defective molding

Pressure

\
N
s

Time

Setting molding parameters after changes
in molding machine or molding location

Pressure
measuring

system Reference waveforms corresponding to conforming products can
be saved and later applied for producing molded products of identical quality.

H Typical changes in conditions

@ After transferring production overseas
@ After changes in molding machine (different manufacturer, capacity, type)
@ After changes in the environment (different factory, outsourcing)

Reference
waveform

Pressure

Measured
waveform
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Pressure
measuring
system

Pressure
measuring
system

Mold structural and flow analysis

Analyzing the pressure and time taken for the resin to reach the sensor
makes it possible to confirm the integrity of the mold.

H Details confirmed by flow analysis

® Runner and gate balance confirmation

® Confirmation after runner/gate modification

(0]
@ Verification of flow 2
A (0]
analysis results o - =
® Confirmation of mold
release resistance e 0
C k_Sprue
Ch 3 Ch 6
Mold release
Cha chs resistance
Time

In-mold pressure waveform and
confirmation of correlation to molding defect

Comparing pressure waveforms against the reference waveform for
conforming products makes it possible to predict molding defects.

H Defects that can be predicted from pressure waveform

® Waveform measurement

Pressure

Increasing = Flash, overpacking
Decreasing = Short shots, sink marks

® Eject waveform
Large = High mold release resistance N

Small = Low mold release resistance

Conforming
product

* See page 115 for details.

Eject resistance
Mold release

Time

Advantages | 5



Advantages

Controlling external devices based on
iIn-mold pressure

Pressure

measuring
system Setting threshold values for in-mold pressure allows control signals to be

output to external devices.

Il Example of V-P transfer control using in-mold pressure
Reduces weight variations for each shot for more consistent molding quality.

In-mold pressure
threshold

Pressure

P (pressure control) V (speed control)

Threshold M

A Arrival
detection
signal output

Time —

@ Mold maintenance timing assessment

Pressure Alarm signals can be output by monitoring for increased eject pressure on
measuring the ejector pin due to resin tar buildup or other factors.
system
o
?
3]
a

Upper limit monitoring K

. - ) Time
* Requires minimum eject pressure of around 5 MPa.
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Pressure
measuring
system

Resin
temperature
measuring
system

Preventing mold damage due to
cavity sticking

Alarm signals can be output by monitoring for reduced eject pressure
when a product becomes stuck in the cavity (fixed side).

Temperature

Pressure

Lower limit
monitoring

Time

* Requires minimum eject pressure of around 5 MPa.

Optimizing resin temperatures and
other molding parameters

Allows accurate grasp of resin temperatures inside the mold.

H High-speed response: Measurements

in 8 ms (63.2% response)

The system makes it possible to track rapidly
changing resin temperatures inside the mold. In
contrast, standard thermocouples feature
response times on the order of several seconds, a
performance lag that makes measurements of
peak temperature difficult.

/ Infrared

Thermocouple

Mold temperature

Comparison of infrared and thermocouple ~ Time

waveforms

(compared using identical mold interior)

Il Noncontact temperature measurement
(optical fiber infrared method)

In contrast to thermocouples and other contact
sensors, noncontact sensing allows
measurements of molded product temperature
even when the resin contracts away from the
sensor tip. Temperatures are accurately
measured throughout the resin inflow, pressure
holding, cooling, and mold opening phases.

Heat conduction
Molded product

Infrared

Optical fiber Thermocouple
] elements
Infrared sensor Thermocouple
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Reducing numbers of discarded
shots

Enables decision-making based on data from molding start until the mold temperature stabilizes
to minimize discarded shots (i.e., reduce resin waste), reducing environmental burdens.

Mold surface

temperature : . . .
measuring For example, at a plant where the first 30 shots after starting molding are customarily
system discarded, the ability to determine that the mold temperature has stabilized after 15 shots

makes it possible to reduce the number of discarded shots.

B Molding conditions
Molded product size: 70x40
Resin: PP
Temperature controller temperature setting:

40°C (cartridge heater)

B Details deducible from waveforms

@ Cavity surface temperature before the resin { bt i
arrives rises 4.3°C from 42.3°C for the first 10 | L~ Cayivisurizoe temperaturg fes 4370 §i
shots to 46.6°C. =Sl

@ Confirms temperature difference of 2.3°C to S ——
6.6°C between the temperature controller Measured waveform
temperature setting and the temperature
measured close to the cavity.

o In addition to in-mold pressure, in-mold resin temperature, and mold surface temperature,
I::s;ti':g information can be acquired from other manufacturers’ measuring devices, the injection molding
monitoring machine, and other external devices and displayed simultaneously on the same time axis.
system

Extent to-which -mold-isjopen

tnr=motd-resin
temperature

/ | In-mold pressure

SN

Mold éurfacé
temperature
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Flow rate
measuring
system

Flow front
detection
system

4

Visual defect detection and mold
maintenance timing detection

Benefits expected from flow rate sensors

H Short shot detection (on/off) l Mold maintenance timing detection

Install at flow end to determine I I Detects declining flow rates
whether the resin has arrived. Flow rate sensor due to gas vent blockage. Flow rate sensor

l Detection of visual defects such as silver l Detection of visual defects such as jetting
streaks and flow marks

Visual defects may be I I

detected based on Elow (o SRser
variations in behavior and Jetting results in clearly different waveforms.
state of the resin surface.

Flow rate sensor

V-P transfer timing control

(Controlling flow length using infrared output as a V-P transfer control signal)

Variations in V-P transfer position caused by component wear in parts such
as molding machine screws can be controlled steadily based on the passage
of resin over sensor tips as triggers.

Reproducing V-P transfer position variation

.. t—( Normal position switching
i) g

V-P transfer based
on control signals

- Molded product
sample

Sensor location

Control output
OFF - —
Screen showing typical signal operation _

Advantages | 9



Pressures inside the mold can be monitored in real time via the waveform display viewed in the dedicated measurement software.
Waveforms for conforming products can be saved as reference waveforms for use in setting molding parameters, even for different

molding setups.
Alarm monitoring zones can be set to effectively monitor for defects such as short shots and overpacking during mass production.

Holding Pressure

1 I 1 1 \
1 1 H 1 \
END OF FILL 1 POST 1 An alarm monitoring zone can be set near the peak pressure
MIDDLE ~ GATE RUNNER to detect short shot defects.
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[System configuration diagram]

MPSO08B pressure measuring amplifier set
MPVO04S pressure measuring amplifier

MPSO01A inline pressure measuring unit

-> P.24
> P.15
> P.26

— Measuring principles

The resin pressure inside a mold acts on a strain gauge via an ejector pin, generating an electrical signal, which is then
arithmetically processed by a measuring amplifier.
The results of this arithmetic processing are displayed as a pressure waveform via the dedicated software.

OMeasuring principles (schematic diagram)

Strain gauge

Ejector pin

*The pin is not attached to the case
(to transmit force).

Metal case

Diaphragm

Pin displacement: &
* The pin displacement
is minute.

In-mold (resin) pressure
When pressurized

Detected as Electrical Diaphragm
pressure resistance bends.
fluctuation changes.

OForce acting on sensor

S: Pin tip area
(pressure receiving area)

- Pin tip diameter: d (mm)
+ Pin tip area: S (mm?)

@S = nd¥/4

area: Resin

With no load

Ejector pin type pressure sensor

pressure

NN

p: In-mold (resin)

- In-mold pressure: p (MPa)
- Force generated by pressure: F (N)
@F = pxS

F: Force due to pressure

§ Ejector pin type pressure sensor receives a force (F)
from in-mold resin pressure in direction toward the

flange.

g
=
@
o E
=0
]
£ >
g(n
a2
oS
£8
£=

In-mold Resin Temperature

Measuring System

Mold Surface Temperature
Measuring System

Monitoring System

System

| Reference Information | Flow Front Detection | Flow Rate Measuring | Injection Molding
System
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Pressure measuring amplifier

MPS08B

c € CROHS compliant

71 Allows monitoring, alarm output, and data recording even

standalone configuration.

"] Allows measurement data to be saved to USB drives.
["1 Four units can be connected to amps to allow simultaneo

of up to 32 channels.

[" Either English- or Japanese-language interface selectable via m
[ Dimensions and weight have both been reduced 40% comparec

allow attachment with magnets.

[ RS485 interface supports Modbus communications.

—> Specifications

MPSO08B pressure measuring amplifier set

Standard set

MPS08BL-S or MPS08BR-S or MPS08BC-S

Product code  Junction box with cable
storage space set

MPS08BU-S

Number of measurement points

4 (expandable to 8 per unit: addition of one junction box; up to 32 points with 4 units connected)

Measurement range

0 to 200 MPa*'

Analog voltage Output voltage

0.0 V0 10.0 V (20 MPa/V)

output Impedance 100 Q
Accuracy +2% F.S.
Display units MPa, kgf/cm?, psi, bar

Sampling interval

1 ms/2 ms/5 ms/10 ms/20 ms/50 ms/100 ms/200 ms/500 ms/1,000 ms

Sampling period

Max. 120 s/240 s/600 s/1,200 s/2,400 s/6,000 s/12,000 s/24,000 s/60,000 s/120,000 s (in sampling interval order)

Resolution 0.01 MPa
) Input 10 points: Contact input (switchable between NPN open collector and PNP open collector)

Control signal -

Output 10 points: photorelay (a contact)

With PC connected Saved to data storage for connected PC (including measurement conditions and alarm conditions)
Measurement i USB drive
data saving Saved to USB drive regardless of PC connection

connected

Power supply

24V DC (dedicated AC adapter, input 100 V to 240 V AC)

Power supply Maximum power

specifications ) 10w
consumption

. Oberating temperatures Amplifier main unit: 0°C to 50°C; heat resistant junction box: not to exceed 120°C;
Environmental  2Perating temp heat resistant junction cable: not to exceed 105°C
esistance . . ’
res! Operating humidity 35% to 85% RH (no condensation)
Weight Amplifier itself: approx. 1,150 g; set total: approx. 2,400 g

Heat resistant junction box (1) or junction box with cable storage space (1);

Accessories heat resistant junction cable (3 m) (1); AC adapter, signal input/output cable (3 m),

LAN cable (2 m), measurement software

Recommended hardware (installation

PC) operating environment
*System does not include measurement PC.

Operating system: Windows 8 (32 bit/64 bit), Windows 8.1 (32 bit/64 bit), Windows 10 (32 bit/64 bit)
Processor: Intel CPU Core i5 or better; minimum memory: 4 GB
Other: Ethernet port; .NET Framework 4.8 or higher installed

*1 The upper limit measurement range will vary depending on the sensor measurement range.
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— External dimensions

e
2
oE
&2
Amplifier expansion connectors i | l l [—— Junction box connector '% @
easn _iho - J oo IR o
USB drive (Type A) jack = == @ @ &l Power jack of
s o o
LAN jack . £Eg
= Power switch _& s
Voltage output connector ?Q
Modbus communication connector ® l © Ground terminal o
Signal input/output cable connector ‘g
182 66.2 I
5 55
=
~MT—nm 11— == e < “/’%
[
MPSQO8B s  Futaba ~ 2
© -
£8
£=
ﬁ Mounting magnets
a ]
=]
@
gc
EE8® i
8a
g
(=1
. . . =8
UJPO04H heat resistant junction box 22
4.2 holes X 6 Connector UJPO4H-L
position left (Set product code: MPS08BL-S) c
7 — Product Connector UJPO4H-R 28
E A[usroan Futaba e code position right (Set product code: MPS08BR-S) écz
eﬁ | | M 1 ;de ol o o — UJPO4H-C c £
& 1 o position center (Set product code: MPS08BC-S) 43%
i, - - (w Qo
g2 Number of sensor connections 4 £=s
109 Overating temperatures Mold temperatures not to
119 P 9 P exceed 120°C
*Diagram shows model with connector located in the center (UJP04H-C). Weight Approx. 150 g 2
2
. . . 3
UCPO04 junction box with cable storage space =
(]
242 Product code UCPO4 TE
S+
] Number of sensor connections 4 2 t%
NI r
= ¥ . Mold temperatures not to
< —
5 Operating temperatures exceed 120°C
Weight Approx. 85g S
8
[
WJP0430HB heat resistant junction cable 2
o
‘ 3000 Product code WJP0430HB - £
° 174
‘ Oberating temperatures Mold temperatures not to i)
—Ei== = = P 9 P exceed 105°C
c
kel
g
— Voltage output cable (available separately) $
This cable (3 m) is used to transfer the pressure values measured for each channel as analog voltages to a data logger, molding machine, 3
or other external device. When expanding or linking multiple amplifiers, a separate cable is required for each additional MPS08. @
(3}
Product name Product code &

Voltage output cable WCI0830-V-D9P-Y N-MPS08B

In-mold Resin Pressure Measuring System | 13



Pressure measuring amplifier

MPVO04 (Analog volt

[ CE compliant™ pressure measuring amplifier (mo

[ Allows simultaneous measurement of four channels

[ Outputs a voltage of 5 V per 100 MPa for use in conju
measuring devices and controllers.

[ Compact and lightweight for easy mounting

—> Specifications

MPV04S pressure measuring amplifier set

Product code MPV04S
Number of measurement points 4

Output voltage 0.0V to 10.0 V (20 MPa/V)*
Analog voltage output

Impedance 100 Q
Accuracy +2% F.S.
Sampling interval® 1ms
Measurement range 0 MPa to 200 MPa*

) i Power supply 12 V DC (dedicated AC adapter, input 100 V to 240 V AC)

Power supply specifications

Maximum power consumption 3.7W

Operating temperatures 0°C to +50°C
Environmental resistance

Operating humidity 35% to 85% RH (no condensation)
Weight Approx. 510 g
Accessories AC adapter

*2 The output voltage of 5 V corresponds to an in-mold resin pressure of 100 MPa.
*3 Interval for measuring data: 1 ms (1/1,000 second) means the acquisition of 1,000 data items per second.
*4 The upper limit measurement range will vary depending on the pressure sensor measurement range.
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&: In-mold Resin Pressure
=~ Measuring System

xternal dimen

g
>
@
5
£
g (2]
c2
. . . . oS
Serial communication connector R e VBl ° 2
(used for adjustments 150 ? 8
c
oy FUtELaE) Analog voltage output terminals =
® ®
i RYIER/O)AL ol B
MOLD MARSHALLING SYSTEM @ — g
PRESSURE MEASUREHENT - N (|2 [ gc
rigeer
® { e : wo | 2] ) 22
>
e ! cut |12 I g5
ciz |[IZ] | | 8 0l SE
. =3
5 [ Setne ————  V-Out| CH3 Il % 2 g
r ; SEV
GBS Lo 0
T Sensor ] [
[ ® L DBC12V CH1 CH2 CH8 CH4 ® j =
@
o
= 5 = 2
g
§ 17)
£g
a5
TG
=
L 8
Ground terminal £
g’ [J]
. — b
Power supply jack L ] /J W/f\ ] 5 c«%
—~ [¢]
10
Sensor jack Mounting magnet Rubber foot ~ E E’
)
85
£=
. . - o
— System configuration diagram g
9]
=
)
i, Se
e v e % — Commercially available signal 3 =
e | | input/output cable 8¢
oz |21 oo
v-ou | o3 [|[=L]
oue ([[2L]
=
AC outlet AC adapter
(100 - 240 V) (1.8 m cable) -
kel
©
Molding machine, (]
control unit €
o
15
52
()
c
kel
T
£
o
f=
Pressure sensor °
(1 m cable)® 8
*5 Products with customer-specified cable lengths are also g
available. (— pages 19 and 21) ‘D
o
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Inline pressure measuring unit

2600

VIPSD1A  Futaba

" Low-cost inline type

[ Incorporates a clear and easy to read digital
display, even in busy production facilities.
[ Includes range of functions beyond standard defect dete

[ Supports RS485 communication for remote monitoring.

— Specifications

MPSO01A inline pressure measuring unit

Product code MPSO1A
Number of measurement points 1

Output voltage 0.0V to 10.0 V (20 MPa/V)"
Analog voltage output

Impedance 100 Q
Accuracy +2% F.S.
Control input (trigger/alarm cancel) Nonvoltage contact input
Control output (alarm) NPN open collector, max. 100 mA (up to 30 V)
Sampling interval® 1ms
Sampling period™® Max. 600 s
Resolution 0.1 MPa
Measurement range 0 MPa to 200 MPa™

) ) Power supply 24V DC (power supply available separately)

Power supply specifications

Maximum power consumption 24W

Operating temperatures 0°C to +50°C
Environmental resistance

Operating humidity 35% to 85% RH (no condensation)
Weight Approx. 500 g
Accessories -

*1 The output voltage of 5 V corresponds to an in-mold resin pressure of 100 MPa.

*2 Interval for measuring data: 1 ms (1/1,000 second) means the acquisition of 1,000 data items per second.
*3 The time period for which data can be measured

*4 The upper limit measurement range depends on sensor measurement range.
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&: In-mold Resin Pressure
=~ Measuring System

External dimensions

103 59 75‘ = 66 - M4 taps x3
ﬁ—tﬁiﬁ‘ - T for magnetic
MOLD MARSHALLING SYSTEM — e . N e \\\ mounting

COOUTRUT 4 0 ® / ) ! .

O0UTPUT 2 I ]

COALARI oo blo Ao \ / \ /

OSET MPa o ~ - ~ ~
i S i
8
=~ Al IR
@ =00 X A B
a / al
OViPso1A  Fusbe ;
) “\ / ()
N e (9]
] - at]
LA Pii —
! 98 M3 taps x6 L—HS =
for DIN rail \ &
mounting kit

Sensor jack /

(99)

Ground terminal

Displays three different
pressure readouts.

Incorporates easy-to-read digital

display for operators in busy
production facilities.

[How do | view wavefor

An analog voltage sign

can be output to allow viewing of
your own general measuring devic

(Waveforms are output at 20 MP:

MPSO1A

General measuring
device

~— [Available pressure readouts] ——

1. Peak pressure .... Displays the maximum pressure
value for each shot.

2. Pressure after t seconds....Displays the pressure
value at a specified time in
seconds.

3. Eject pressure..... Displays the maximum pressure
value within a specified time
range in seconds.

[Self-diagnostic functio

Problems such as sensor cable dis
connection, and strain gauge abnol
self-diagnosed and display:
This allows rapid detection
problems, even without monit:

Disconnection

g
=
@
o E
=0
]
£ >
g(ﬂ
a2
oS
£8
£=

In-mold Resin Temperature

Measuring System

Mold Surface Temperature
Measuring System

Injection Molding
Monitoring System

Flow Rate Measuring
System

Flow Front Detection

System

| Reference Information |
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Pressure sensors

Ejector pin typ

(e &
RoHS compliant

[ Ejector pin configuration allows
exchange with existing ejector pins”

[0 The pin can be cut off if required to suit
the mold.

[0 The overall length of the pin can be
specified to order.

— Specifications

Product code SSE series (— page 32)
~ Tip diameter ®0.8 ®»1.0 1.2 »1.5 ®»2.0 ®2.5 ®»3.0
Rated capacity
Units: N 50.3 78.5 113.1 176.7 314.2 490.9 706.9
Rating 100 MPa

o

Recommended measurement range MPa to 100 MPa

Ejector pin section At rated

stroke (guideling capacity®® 0.050 mm 0.040 mm 0.040 mm 0.055 mm 0.073 mm 0.080 mm 0.076 mm

Permitted overload 100 MPa

Material Ejector pin SKH51** (hardness: HRC 58 to 60)

Pressure detection element Strain gauge

Nonlinearity (during pressurization)*® +2.0% F.S.

Operating temperature range Mold temperature not to exceed 150°C (excluding pin tip)
Sensitivity fluctuation*® Max. 0.05% F.S./°C

Cable 3-core PTFE shield cable (¢2.5), minimum bending radius 24 mm

*3 Indicates deflection on the protruding side under the rated capacity load.
*4  SSEEJ-3.0x400 is SKD61. Hardness 900 HV minimum (nitride treated after tempering) (— page 32)
*5/6 Explanation of terms on page 115
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&: In-mold Resin Pressure
=~ Measuring System

xternal dimension

e
>
7]
SE
. b
Straight sensor L12 . Stepped sensor - o %
+05 2, L+65 | B £ %
438, = L1 o5 3o
- 3 I — 3 T <
oG ASi [ 1 = o=
o _ 1 ] g %
S »3.4 8 2
20 31 5 20 it B < £s
*11 1 o Sg ©
S sT
1 o
Cable length 1 m*® 21 Cable length 1 m® 3
*8  @d tolerance for SSEEJ-03.0x400 is -0.01 mm to -0.02 mm. 5, 10| g
*9 Products with customer-specified cable lengths are also available. "o ' o
*10 Dimension from cable to flange [ [ EE
*11 Bending prohibited for this section |q—’ %
£
g n
x2
T =
- . . =3
> Mount|ng method (for mounting in spacer type molds) 28
£=
RIS  Loosen the retaining screws, remove ejector plate
A, and remove the ejector pin from the location to . g
be measured Retaining screw 5
: Retaining screw 8
B4 Cut the pin tip of the ejector pin type pressure Ejector plate A gg
sensor to match the length of the ejector pin E ‘%’
removed. §_g’
Be careful here to avoid apply any force to the — )\ Be careful to avoid trapping ﬁ §
sensor flange where the leads protrude. Additionally, - Existing pin Ectorpintype | oo 28
safeguard the sensor flange from exposure to water. Ejector pin type pressure sensor pressure sensor
113  Insert the ejector pin type pressure sensor into the cut Pin flange

ejector pin hole at the location to be measured. Be
careful here to avoid trapping the sensor cable.
Note: Check to confirm that the pin moves smoothly along
the axial direction once mounted. Note that friction
may prevent accurate measurements.
Take appropriate precautions to keep resin from
adhering to the pin and pin mounting hole.

— Mounting example T

ctor plate B

Injection Molding
Monitoring System

2
. ) £
Machining procedures and component sizes not 2
indicated on the drawing should be designed by Mount as ejector pin ! g
the customer to suit the specifications of the actual ) _ >
4 Ve Mount on fixed side ]
mold. | 4905 TE
[}
s N Nl
I 7 29
Order-made sensors 3 7
: o
. r . =} —
Sensors with customer-specified pin N | 1 ¢7—/E3—+-'g‘5
diameters, pin lengths, and step lengths are 2 1t 81 L 1 s
available. I F A 2L | 5
Please contact your nearest Futaba sales ] e 8 — Mot igEher Wi | 2
office £ i - /—Clampln(g: bolt : 8
. v over attachment bolt; -
(Specifications will be determined based on 2 E,[ N G ammm] o N [~Tensile tap 5
. Q ' -
consultations.) £ © : .; g
It may not be possible to offer products for o = T o : u_? (‘%
L certain specifications. ) r | 81 ®
f : c
H kel
N~— A s ! g
I Mount in sleeve pin E Junction box Soeer GRS [ i) *E
@7 | -
(@ F\— : ~———— Junction cable (3 m) 3
— 5
i | : Measuring % Connected to PC i’
005 H amplifier f————— Connected to commercially nq:J
7 475" H available measuring instrument
JI Note: When mounting on fixed side, the pin may stick fast, depending on [

the resin used, preventing accurate measurements.
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Pressure sensors

Button type SS

[] This is installed immediately below the
ejector pin for measurement; allows exi
ejector pins to be used unchanged.

[ This can also be used with small-diame
pins, square pins, irregular profile tip pi
and flange cut pins (applications for wh
the ejector pin type sensors cannot be

— Specifications

Product code SSB0O50N08x06 | SSB200N08x06 | SSBOTKNO8x06 | SSBO50N08x06H | SSB20ON08x06H | SSBOTKNO8x0BH | SSBOAKN10x08H* | SSB16KN12x10H*
Rated capacity 50N 200 N 1kN 50N 200 N 1kN 4 kN 16 kN
Recommended 12.5N1050 N|50 N'to 200N | 200 N to 1 kN 12,5 Nto 50 N| 50 Nto 200N | 200 N'to 1 kN| 1kNto 4 KN | 4 kN to 16 kN
measurement range

. P——
Protruding S|d§ stroke (guideline) 0.02 mm
at rated capacity
Permitted overload 75N 300 N 1.5 kN 75N 300 N 1.5kN 6 kN 24 kN
Material Main unit SUSB30 (hardness: HRC 40 maximum)
Pressure detection element Strain gauge
Nonlinearity® +2.0% F.S.
Operating temperature range Mold temperature not to exceed 150°C Mold temperature not to exceed 200°C
Sensitivity fluctuation 0.05% F.S./°C max -0.03% F.S./°C max
Cable 3-core PTFE shield cable (¢2.5), minimum bending radius 24 mm

*2  Indicates deflection on the protruding side under the rated capacity load.

*3/4 Explanation of terms on page 115
*5  Download the latest version of the measurement software from "Mold/industrial production equipment, in-mold measuring system, latest software download" on our web-site to connect to

the MPS08 and MPV04 pressure measuring amplifiers.
For details, please contact your nearest Futaba sales office.
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In-mold Resin Pressure
Measuring System

6‘
:
b2

— External dimensions

il

ejector pin flange diameter

g
=
@
25
Dimensions tabl ¢3
‘ L2 Sensitivity grade (6 digits) 55 < imensions table .55
=] N - 3 @
O§ L1 Serial no. (8 digits) %% Rated capacity D2 | D3 H L1 L2 | di d2 L C é o
- c
g = =T e —— % 50 N/200 N/1 kN 8 2 6 9 19 3.9 | 3.4 |1000 | C0.2 k] g
I o n
© = Cable length L™ 50 N/200 N/1 kN (heat resistant) | 8 2 6 18 43 | 3.8 [1000 | CO.2 g 8
*8
¥ 9D3 4kN 10 | 4 8 | 10 | 21 | 45 | 38 |2000|C0.5 £2
=
°§W | == 16 kN 12 | 4 [ 10| 1 | 22| 45| 38 |2000|C05
* 99— QA S 7 Loading direction: The arrow in the diagram *9  This sensor supports loads via the case outer [
c g g IE indicates the positive load direction. circumference. %
Qi *8 The height of the protruding section is 0.5 mm for Do not use the rear cover to support a load; it is >
9 all types. not designed to withstand loads. Qo
*10 Products with customer-specified cable lengths qE,» g
are also available. Ik
£ >
g (7]
2
o5
- [=R7}
— Mounting example €8
£=
Ejector plate specifications Ejector plate specifications Dimensions table N
Counterbored type Spacer type Rated capacity D1 H w %
20 (bending prohibited) 50 N/200 N/1 kN 8.1 6 5 3 -
8 50 N/200 N/1 kN (heat resistant) 8.1 6 5 E, Qo
d ) "
5] [ = 4KkN 10.1 8 6 SR
— g o
S 16KN 124 10 6 £E
3 Minimum bending  Note 1: Mount so that the sensor protruding side is in contact with the % §
g Ejector pin radius 24 ejector pin. 22
Note 2: Install with the sensor aligned
VA e T with the ejector pin. B .
, , R / A Note 3: Counterbore as shown in the g
/ //// diagram on the right if the 2
= £
=

g
f,//,

E|en(or plate uower

X sor s e |

— Sensor selection method

6.3,

60 (milling surface permitted)
C3 or smooth relief

* Determine the value after accounting for the
diameter of the ejector pin and clamping
bolt relief hole.

exceeds the sensor outer
diameter.

],

¢D+]"

Injection Molding
Monitoring System

o
£
2
BRIl Calculate the load acting on the sensor.  J19 Select the corresponding product code from the product code selection table. §
Selection example Product code selection table § .
Load (N) = Pressure-receiving area (mm? x expected in-mold pressure (MPa) Applicable load (N) Product code 5 %
%)
12.5 10 50 SSBO50ON08x06(H) -
Tip diameter N ®1.2 mm2 T!p width 0.8mm 50 to 200 SSB200N08x06(H) —_—
Pressure-receiving area 1.13 mm Tip length 4.2mm
Expected in-mold pressure 120 MPa | Pressure-receiving area 3.36 mm? 200 to 1,000 SSBOTKNO8x06(H) §
Load 135.6 N Expected in-mold pressure 180 MPa 1,000 to 4,000 SSBO4KN10x08H 8
Select SSB200N08x06 from the table on the right. |Load 604.8N . 4,000 to 16,000 SSB16KN12x10H a
Select SSBO1KNGBx06 from the table on the right. * The suffix “H” indicates special order products capable of §
. withstanding 200°C (see page 20). L g
Sensor selection look-up table You can also select products from the following table: z %
= >
wwn
Tip diameter ®0.5 ®0.6 ®0.8 ®»1.0 1.2 ®1.5 ®2.0 2.5 ®»3.0 ®»4.0
Pressure-receiving area [mm?| 0.20 0.28 0.50 0.79 1.13 1.77 3.14 4.91 7.07 12.57
Expected 50 MPa SSBO5ON SSBO5ON SSBOSON SSB200N SSB200N SSB200N SSBOTKN SSBOTKN SSBOTKN E)
in-mold 100 MPa SSBO5ON SSBOSON SSB200N SSB200N SSB200N SSB200N SSBO1KN SSBOTKN SSBOTKN SSBO4KN g
pressure 200 MPa SSBOSON | SSB20ON | SSB20ON | SSB20ON | SSBOIKN | SSBOIKN | SSBOIKN | SSBOIKN | SSBO4KN | SSBO4KN §
Tip diameter ®5.0 ®6.0 ¢7.0 ®8.0 ®9.0 ®»10.0 ®»11.0 ®»12.0 ®»13.0 ®»14.0 §
Pressure-receiving area [mm?| 19.68 28.27 38.48 50.27 63.62 78.54 95.03 113.10 132.73 153.94 g
Expected 50 MPa | SSBOTKN | SSBOAKN | SSBOAKN | SSBOAKN | SSBOAKN | SSBOAKN =
in-mold 100 MPa SSBO4KN SSBO4KN SSBO4KN
RIESSNE 200 MPa SSBO4KN
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Pressure sensors

Button type For junction b

[ Cables can be stored inside the junction

[ This is installed immediately below the
ejector pin to enable measurements; allo
use of existing ejector pins unchanged.

[ This can also be used with small-diamet
pins, square pins, irregular profile tip pin
and flange cut pins (applications for whic
ejector pin type sensors cannot be used

[ Compatible with MPS08B amplifiers

— Specifications

Type Low capacity type Standard type
Product code | SCBO10N03.5X06.0 N03.5*° | SCBOS0NO3.5X06.0 N03.5*° | SCBO50NO8X06H | SCB200NO8X06H | SCBOTKNOSX0BH |SCBO4KN10X08H*® | SCB16KN12X10H*°

Rated capacity 10N 50N 50N 200N 1 kN 4 kN 16 kN
Recommended
measurement 5t0 10N 251050 N 1251050 N 50 to 200 N 200 to 1 kN 1kto4 kN 4 kto 16 kN
range
Projecting
side stroke
(quideline)*? 0.014 mm 0.02 mm
at rated
capacity
Permitted
overload
Material Main unit SUS630 (hardness: 40HRC)

Pressure
detection Strain gauge
element
Nonlinearity*® +2.0% F.S.
Operating

temperature
Sensitivity

fluctuation**
Cable 3-core PTFE shield cable (¢1.1), minimum bending radius 10 mm

15N 75N 75N 300N 1.5 kN 6 kN 24 kN

Mold temperature not to exceed 150°C Mold temperature not to exceed 200°C

0.05% F.S./°C max -0.08% F.S./°C max

*2  Indicates deflection on the projecting side under the rated capacity load.

*3/4 Explanation of terms on page 115

*5  Download Ver.11.10.60 or later of the measurement software from "Mold/industrial production equipment, in-mold measuring system, latest software download" on our web-site to
connect to the MPS08 pressure measuring amplifier. Download Ver.0.4.1.0 or later for the MPS08B pressure measuring amplifier.
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&: In-mold Resin Pressure
=~ Measuring System

o
External dimensio s
7}
i
q q o
Standard type Dimensions table < :%
[7]
L2 - Rated capacity D2 | D3 | H |t | 2| d | & L © o
m S 50 N/200 N/ kN 8 2 6 8 | 13 | 42 | 84 | 1000 | CO2 2 §
— 4 kN 10 4 8 1 16 4.5 3.4 1000 | CO0.5 Eé
Cable length L ‘ 16 kN 12 4 10 12 17 4.5 34 1000 | CO0.5 D
w7 -5 X o *6 Loading direction: The arrow in the diagram indicates *8 This sensor supports loads via the case outer
2 ¢D3 & Serial no. (8 digits) the positive load direction. circumference. Do not use the rear cover to support [
D§ §| Sensitivity grade (6 digits) *7 The height of the projecting section is 0.5 mm for all loads; it is not designed to withstand loads. %
T 3 8 = ypes. 3
9§ o
55
42
1 23
C ¢D2505 H A 3
— — Method for selecting low capacity sensor go
5=
£
Low capacit e (heat resistant up to 150°C — LS
FREI TP P ) Tip diameter 003 | 905 | 906 | 908 | @10 5=
g 17 Pressure receiving
H
o2 N P 0.07 0.20 0.28 0.50 0.79 o
= area [mm-] E
® T 1 T g
LT 1 | I
T Expected |50 MPa SCBOTON SOBOSON | SCBOSON g,
a D
500 ‘ in-mold 100 MPa| SCBO10N SCBO50N © B
@
. ! on
6" Serial no. 8 ity Pressure | 150 MPa SCBOSON | SCBOSON £
Sensitivity grade (6 digits) 8 =
-\ Note 1: This is a low capacity sensor. Take care when handling to avoid it being damaged, e.g., during mold assembly, = 7
[rxxxxx| when a load greater than the permitted overload may be applied. = g
[ ] Note 2: This sensor consists of a chassis measuring 0.5 mm thick around the outer circumference, which bears the load of ==
*9 The height of the projecting section is 0.2 mm the resin filing the interior. Handle with care. The chassis has minimal load bearing capacity; applying excessive
for all types. pressure may cause the chassis to fail.

Note 3: For more information on selecting the SCBO50N08 x 06H to SCB16KN12 x 10H, refer to page 21.

— Mounting example

Injection Molding
Monitoring System

Standard type
Ejector plate specifications Ejector plate specifications Dimensions table
Counterbored type Spacer type
15 (Bending prohibited) Rated capacity D1 H W &
: pted = o o0 ||| . ¢ —
S 50 N/200 N/1 kN 8.1 6 5 NIl E
— c
T = o
% ] 4kN [ 10.1 8 6 ‘ ‘ = ; £
. ) Minimum bending 16kN | 12.1 10 6 5
Elesionpin T[03[A radius 10 @
Note 1: Mount so that the sensor protruding side is in @D+ 1* 9
E‘eclm pate (un contact with the ejector pin. =
Note 2: Install with the sensor aligned with the ejector " - L
5 X Determine the value after @ I3
co (2. accounting for the diameter of s
+I Note 3: Counterbore as shown in the diagram on the the ejector pin and clamping = -
right if the ejector pin flange diameter exceeds bolt relief hole. o =
the sensor outer diameter. Lo
C3 or smooth relief
c
9
=
Low capacity type (heat resistant up to 150°C) §
Elecmr plate specifications Elector plate specifications Note 1: Mount so that the sensor projecting side is in contact with the rear of the flange part (]
Counterbored type Spacer type of the ejector pin. €
Minimum bending radius 10 Note 2: Position the upper and lower ejector plates so that there is less than +0.2 difference < £
0ol between the ejector pin and the sensor centers. = 9o
s% Note 3: Applying a load greater than the permitted overload can result in damage. g tg
[lo} Work carefully when assembling the mold. %)
(0] a Note 4: The interior of the sensor chassis (outer circumference 0.5 mm) is filled with resin.
| — The chassis has minimal load bearing capacity and may fail if excessive pressure is
i
] Note 5: Counterbore as shown in the diagram on the right if the ejector pin flange diameter c
R1/ gtoos R1/ grgge exceeds the sensor outer circumference. 2
+0.03 +0.03 b =
Ejector pin Ejector pin D g £
S g S
] g £
= =
// // s 3
E c
/? ’// & % 77 ///////////;/4 8
7 7 %
///// / laua (luwer) 1 g% |a<:lor plate ”' j BD+1 ‘D
o

C1 or smooth relief
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System configuration diagram

uration diagram for MPS08B-S pressure measuring amplifier set

The MPS08B[_I-S pressure measuring amplifier set contains the items in blue boxes.
Items in red boxes are sold separately.

Pressure measuring amplifier main unit
©®Product code: MPS08B

ON

CH1~CH4  CH5~CH8
L senso—

LAN cable (2 m)
@Product code: WCL0020

— ﬁ‘ Windows PC for system management

* PC not included with this system
USB memory
(commercially available)

Heat-resistant junction
cable (3 m)
@Product code: WJP0430HB

UJPO4H

| oNTH BT |59

=70 | Heat-resistant junction
Or— box

®Product code: UJPO4H-L/R/C

Heat-resistant junction
cable (3 m)
®Product code: WJP0430HB

Junction box with cable
storage space
©®Product code: UCP04

*This has 9 Y terminals
connected.

AC adapter
®Product code: ES0024007 N-MVS08

Signal input/output cable (3 m)
@®Product code: WCI0030-D25P-Y N-MPS08B

24 | Mold Marshalling System General Catalog VOL.10

Voltage output cable (3 m)

@Product code: WCI0830-V-DIP-Y N-MPS08B

This cable is used to output the pressure values measured for
each channel as analog voltages to a data logger, molding
machine, or other external device. A separate cable is required
for each additional MPS08.

*This has 25 Y terminals
connected.




4= In-mold Resin Pressure
=~ Measuring System

Up to four pressure measuring amplifiers can be connected using the amplifier interconnection cable (available

separately) for simultaneous measurement of up to 32 channels.
* The MPS08B[_J-S pressure measuring amplifier set contains the five items in blue boxes.

* A separate amplifier interconnection cable is required for each additional amplifier.

* One set consisting of a junction box and a junction cable is required for every four channels.

* Each amplifier requires an AC adapter.

* A separate voltage output cable (3 m) is required for each MPS08B added.

g
3
2
5
ol

[
£ >
80)
2
B'E
£8
£=

In-mold Resin Temperature

Measuring System

Amplifier interconnection cable (1 m)
@®Product code: WCMO0010-R6P-R6P N-MPS08B

Windows PC for system management
* PC not included with this system

Voltage measuring
amplifier

(individual unit)
@Product code: MPS08B

LAN cable (2 m)
@®Product code: WCL0020

Rt o/ 0T
un

of
s

o,

Mold Surface Temperature
Measuring System

USB memory
(commercially
available)

Injection Molding
Monitoring System

ul i ul i
H £ H H
il 1l il i
A H A H
ul L ul ul
| o | u | o | 0
1 i i il
H H H H H H H H
i | il | i | i | .
H i H B
I H L H I H 0 m| o
il E Usroan i f 3 2
B H B i 5
) 3
UJPOaH UJPOaH UJPOAH Q
N ] N o e %
2
©
o £
Heat-resistant junction box =8
@Product code: UJPO4H-L/R/C o (‘%
(TR
Junction box with cable
storage space —
@Product code: UCP04
* Select either one. 5
=
g a a [s]
L__| Heat-resistant junction Q
cable (3 m) a
©Product code: WJP0430HB =
o
AC adapter AC adapter AC adapter (g =
A r 9]
.grggfc?g;de: ®Product code: ®Product code: ®Product code: g §
ES0024007 N-MVS08 ES0024007 N-MVS08 ES0024007 N-MVS08 ES0024007 N-MVS08 o
W
100 -240V AC 100 - 240 VAC 100 - 240 VAC 100 - 240 VAC g
T
Signal input/output cable (3 m) £
®Product code: WCIO030-D25P-Y N-MPS08B g
*This has 25 Y terminals 3
connected. qC)
<
L
=
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System configuration diagram

MPSO01A pressure measuring unit

Note that the MPSO1A pressure measuring unit does not include  Terminal board pin connection

the four items indicated by red boxes. These are available No. | Signal Remarks
B1[+24V Control power supply
separately. A1 [0V Control power supply

B2 | Trigger input
A2 | Alarm cancel

. . 5 B3 | Input COM COM common with B2 and A2
Molding machine, control unit A3 | Control signal
» B4 | Alarm output 1
- N A4 | Alarm output 2
B5 [ Alarm output 3
A5 | Output COM COM common with A3, A4, B4, and B5
B6 | Analog voltage output (+)
J A6 | Analog voltage output (-)
Trigger signal
99 g Example 1: The output from the connected molding machine is
Control signal output T ey
Alarm Slgnal Molding machine output signal
Alarm cancel signal \ipep4pr 0000000 o T
9 MPSO01A = Contact relay

Example 2: The output from the connected molding machine is
“Noncontact relay output.”

Molding machine

% V DC relay output signal
[--—-- — *VDC [-r—o- —

: L4 Noncontac
2[A31A4 [A5 [A % ! : ,_l relay
B2 |B3 |B4 |B5 |B6 COMIN * T

Commercially available signal input/output cable

=

Ground " e 0

1~ - T
| Aarm signal |
connection :

RS485 connector cable™ 24V DC relay

®Product code: WCLOOO1A
With communication software
(Log data importing, waveform
acquisition, condition setting)

e —

1
'
i N N
' ' destlnatlon_,
[ ==
<~100mAorless -~ —[~—1-—
Alarm output

+
24V DC power

|
COM ouT _sSuppl

* Use a separate power supply independent of the molding machine power supply.
* If using a contact relay, use a relay with a built-in coil surge absorber circuit.

Windows PC for
system management

Pressure sensor
SSE series, SSB series

Commercially available signal input/output cable

RS485 adapter cable
(for PC connection)

®Product code: WCLOO108 Commercially available measuring device

(Waveform data importing, 20 MPa/V)

Commercially available power supply cable

General programmable controller
(log data importing)

AC adapter?

24V DC @Product code: ES0024003
o~ o
— ]

*1 RS485 connector cable and communication software are sold as a set.
RS485 adapter cable (for PLC connection) *2 This system is designed to be powered from a standard control power supply (24 V DC) via the
©®Product code: WCL0010C terminal board. The AC adapter is not sold as part of the set.
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Measurement software functions  oyyedvinvesos

— Reference waveform display

The automatically saved pressure data can be viewed on the measurement screen. Waveforms can be overlaid on the screen
during measurement to allow visual confirmation of pressure changes when setting molding parameters, pressure variations
during mass production, and pressure fluctuations when molding parameters have been altered.

ot e 8 11 oo

Futaba

g
3
]
5
ol

[
£ >
gtl)
2
B'E
£8
£=

In-mold Resin Temperature

Measuring System

— Waveform overlaid display

Press the hide/display overlaid waveforms button on the toolbar to allow waveform overlays for up to 99 cycles.
Variations in the waveforms inside the mold can be checked in real time, allowing visual confirmation of the transition from
molding start to stabilized molding.

T e T o

[E HEmms SISO - ime BRERA: SRR ETIA 0

e BB b R A0 B

Mold Surface Temperature
Measuring System

Injection Molding
Monitoring System

2
=
R O = T2 P o

cg

8%

> [T/}

— Control signal output

The molding machine and other external devices can be controlled by setting threshold values for individual measurements. §
Voltage signals are output if these values are exceeded. g
The signals are output using photorelays, allowing a variety of controls including V-P switching. a
BETA - %

NG Vocutirs i: E

ErE | AsaEk W] s 9

s CHY:Sensor0 ¥ Bl 2@ o2

. wwn

man
JTaew
Twsaa
T
wrELue
CerT)
o owan

e
| Reference Information |
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Multiple monitoring zones can be set based on the reference waveform. If the waveform is outside the monitoring zone, the
amplifier outputs an alarm signal, which can be linked to an unloading machine to automatically screen for defective products,
significantly reducing the time required for product inspections. (The following thirteen parameters can be monitored for each

channel.)
(D Area pressure monitoring (@ Peak pressure monitoring

[Blue broken curve: OK / Red broken curve: Alarm] [Blue broken curve: OK / Red broken curve: Alarm]
Monitors whether all measurements are within the preset pressure range Monitors whether the maximum pressure (peak pressure) value falls within
over the specified monitoring timeframe. the preset pressure range over the specified monitoring timeframe.

(® Monitoring after t seconds (@ Peak pressure arrival time monitoring
[Blue broken curve: OK / Red broken curve: Alarm] [Blue broken curve: OK / Red broken curve: Alarm]
Monitors whether the pressure value falls within the preset pressure range Monitors whether the maximum pressure (peak pressure) value during the

after the specified time period. measurement time falls within the specified monitoring timeframe.

1

(® Integral monitoring

Monitors whether the area enclosed
by the pressure waveform and time
axis (area shaded in red) falls within the
specified integral range.

(® Peak integral monitoring

Monitors whether the integral (area shaded
in red) up to the maximum pressure (peak
pressure) value falls within the specified
integral range over the measurement
timeframe.

@ Eject pressure monitoring
[Blue waveform: OK/Red waveform: Alarm]
Monitors whether the ejection pressure within the set monitoring time range

is within the specified pressure range.
*Requires ejection pressure of around 5 MPa.

* Other functions include average value monitoring, rising time monitoring, falling time monitoring, section average monitoring, section integral value monitoring, and
waveform monitoring.
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— Saved data types

(]
=
7]
i
Data can be saved as “configuration files,” “waveform data,” or “numerical data,” as shown in the following table. E‘g
Saved data can be displayed in tabular or graph form using commercially available spreadsheet applications, allowing it to be gg,
used effectively as quality control data. ° §
[=R7]
. EQ®
. Destination folder Y
D: [tem Extension . Remark £=2
ata type 2 {ElEle (default for Windows 10) emarks
® Setting parameters for o
. . . measurement and monitoring. =
Configuration file Parameter settings xml '(folder n Wh'Ch. -exefile Used by selecting from within a I
is saved) / Settings L £e
folder on the PC and saving in the ]
amplifier £&
[}
@ Saved separately by shot number g g
(folder in which .exe @ This can be loaded as reference E 5
Waveform dat p f file is saved)/ MMS_ waveform data in MPSO8B software. £2
aveform data ressure waveform -csv DATA/configFileName_ | ® Data can be loaded into
yyyymmdd folder spreadsheet applications for -
editing. %
ndicat Moari ® Saved separately by date é’-g
nelcation e hfainlng @ This data can be loaded into 23
a Ime at whicl . . LA
DEITE measurement begins Zzli';ia:édsheet applcations for é 2
: - ; . SeE
ISR Trigger interval ® Alarm evaluation details (the 2 §
S Shot number monitoring item causing the s=
Result Alarm evaluation result abnormality if an abnormality is
CH**_error Alarm evaluation details detected) are recorded using the
) integral Integral (folder in which .exe codes shown in the table left (refer €
Numerical data i . . &
o peak Peak value file is saved) / MMS_ to the instruction manual for more 2
(monitoring - : .Csv S . . 2
items) peak_integral Peak integral value DATA / configFileName_ |  information). 2
peak_time Peak arrival time yyyymmdd folder £
section_average Section average value .*g
setion_integral Section integral value S
pointMonitor Monitoring after t seconds
eject_Monitor Eject monitoring
RisingTime Rising time
FallingTime Falling time

— Example of use with spreadsheet applications

| Reference Information | Flow Front Detection | Flow Rate Measuring | Injection Molding

£

[}

4

The pressure waveform saved in CSV format can be displayed in tabular or graph form using spreadsheet applications as shown below. &

Tabular form Graph form

Time CH-1 CH-2 CH-3 CH-4 CH-5 CH-6 CH-7 CH-8
(sec) (MPa) (MPa) (MPa) (MPa) (MPs) (MPa) (MPa) (MPa)

=

(5]

275

>

n
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— Pressure measuring amplifier units

Product name Product code Remarks

Standard pressure measuring amplifier set MPSO8BL-S [Accessories]

(Heat resistant junction box, left connector) Heat resistant junction box (1) or junction
box with cable storage space (1);

Standard pressure measuring amplifier set heat resistant junction cable (3 m) (1);

(Heat resistant junction box, right MPS08BR-S AC adapter, measurement software;

connector) signal input/output cable (3 m);
LAN cable (2 m)

Standard pressure measuring amplifier set

Heat resistant junction box, central MPS08BC-S ) . .

E:onnectolr) Junet X [Heat resistant junction cable 5 m set]
Product code: Example: MPS0O8BL-S P-5M

, B * The suffix “P-BM” is appended to the

Pressyre measgrlng amplifier MPS08BU-S product codes at left.

Junction box with cable storage space set

Pressure measuring amplifier single unit MPS08B

Pressure measuring amplifier set (analog MPV04S [Accessory]

voltage output type) AC adapter

Pressure measuring amplifier MPVO4

(analog voltage output type)

Inline pressure measuring unit MPSO1A

— Accessories

Product name

Product code

Applicable product

Remarks

Heat-resistant junction box UJPO4H
Junction box with cable storage UCPO4
space

Heat-resistant junction cable (3 m) WJP0430HB
Heat-resistant junction cable (5 m) WJP0450HB
AC adapter E,\SIO,\CA)\Z/‘;%%?

Signal input/output cable (3 m)

WCI0030-D25P-Y

N-MPS08B
LAN cable (2 m) WCL0020
Measurement software PPSB

(Windows)

MPS08B
pressure
measuring
amplifier

3 m junction cable for heat resistant junction
boxes

5 m junction cable for AM heat resistant junction
boxes

This is the same adapter as for MVS08.
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4= In-mold Resin Pressure
=~ Measuring System

Product name

Product code

Applicable product

Remarks

Voltage output cable (3 m)

WCI0830-V-D9P-Y
N-MPS08B

Amplifier interconnection cable

WCMO0010-R6P-R6P

Cable used to output pressure values measured
for each channel as analog voltages to a data
logger, molding machine, or other external
device. A separate cable is required for each
additional MPS08B.

These are the cables required for additional
amplifiers when measuring 9 to 32 points. A

(1 m) N-MPS088 cable is needed for each additional amplfier.
MPS08B
pressure

Tester connector cable (1 m) ATCS measuring
amplifier

Heat—rg&stant junction box AMUJPH

mounting magnets (2 pc set)

Junction box connector dust cap ADUJP

Prgssure sensor adapter for EPS ACAEQ1

series
MPV04 pressure

AC adapter ES0012001 measuring
amplifier

R$485 connegtorl cable WCLO001A N-MPS01

(with communication software)

RS485 adapter Icable WCLO0010B N-MPS01

(for PC connection)

RS485 adapter cable

(for PLC connection) WCLOO10C N-MPSO1 MPSO1A
pressure

Mounting magnets (3 pc set)

AMMPS01

DIN rail mounting kit (with bolts)

ARMPSO01

AC adapter (cable length 3.6 m)

ES0024003 N-MPS01

measuring unit

The MPSO01A can receive control power (24 V DC)
from the terminal board.

Sensor extension cable (1 m) WSPO110A Cable color: Black
Pressure sensors | Cable diameter: 3.2 mm £0.3 mm
Ejector pin type Cable heat resistance: 105°C

Sensor extension cable (2 m) WSPO120A SSE series Observed attenuation factor(*1)
Button type WSPO110A: 0.30% +0.1%
SSB series WSP0O120A: 0.40% +0.1%

Sensor extension cable (4 m) WSP0140A WSPO140A: 0.60% +0.1%
Pressure sensors Used to plug sensor mounting hole after removing
Button type

Gauge plug for button type SSB SSBDO8X06 SSB series sensor

series Rated capacity * Incompatible with 4 kN or 16 kN rated capacity
50N to 1 kN models

*1 Depending on length, extension cables are subject to attenuation.
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— Pressure sensors - Ejector pin type

- Step section Step section
Type legl?:rﬁ)e ' diameter length Ovelia(lrlTii:\)gth Product code
¢d1 (mm) L1 (mm)
60 100 SSEBQ-00.8x100
0.8 2.0
50 150 SSEBQ-00.8x150
40 100 SSEBQ-01.0x100
1.0 2.0
50 150 SSEBQ-01.0x150
Stepped pin
. 00 40 100 SSEBQ-01.2x100
' ' 50 150 SSEBQ-01.2x150
40 100 SSEBQ-01.5x100
1.5 2.0
50 150 SSEBQ-01.5x150
2.0 — 200 SSEEQ-02.0x200
2.5 — 200 SSEEQ-02.5x200
Straight pin
30 250 SSEEQ-03.0x250
' 400 SSEEJ-03.0x400

— Pressure sensors - Ejector pin type, customer-specified overall length

Tio diameter Step section Step section | Customer-specified
Type E) d (mm) diameter length overall length L (mm) Product code
@d1 (mm) L1 (mm) Minimum | Maximum
08 00 60 75 100 SSEBQL-00.8 NO60
' ' 50 65 150 xO00.00 NO50
1o 00 40 55 100 SSEBQL-01.0 NO40
) . . 50 65 150 xOO00.00 NO50
Stepped pin
1o 00 40 55 100 SSEBQL-01.2 NO40
. . 50 65 150 xO00.00 NO50
5 00 40 55 100 SSEBQL-01.5 NO40
' ' 50 65 150 x000.00 NO50
2.0 — 25 200 SSEEQL-02.0xOO0O.00
- 25 - 25 200 SSEEQL-02.5x000.00
Straight pin
30 25 250 SSEEQL-03.0xOO00.00
' 25 400 SSEEJL-03.0x000.00

* For SSEEJL-03.0xOO0O.0O0, material: SKD61, ¢d tolerance: -0.01 mm to -0.02 mm
* Overall length L tolerance: 0 mm to +0.02 mm, or O mm to +0.05 mm for overall length of 200 mm or greater

— Pressure sensors

- Button type

T Rated capacity| Recommended measurement |Operating temperature| Product code
(N) range (N) range
50 12.5t0 50 Mold temperature SSB050N08x06
200 50 to 200 not to exceed SSB200N08x06
1,000 200 to 1,000 150°C SSBO1KNO8x06
50 12.5t0 50 SSB0O50N08x06H
Button
200 50 to 200 Mold temperature SSB200N08x06H
1,000 200 to 1,000 not to exceed SSBO1KN0O8x06H
4,000 1,000 to 4,000 200°C SSBO4KN10x08H
16,000 4,000 to 16,000 SSB16KN12x10H
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&: In-mold Resin Pressure
=~ Measuring System

— Pressure sensors Button type junction box with cable storage space

Type REiEe (cNa)lpacity Recommepadfger?'\;asuremem Operating temperature Product code
Low 10 5to 10 Mold temperature SCBO010N03.5x06.0 NO3.5
capacity 50 2510 50 not to exceed 150°C | SCB050N03.5%06.0 N03.5
50 12.5t0 50 SCBO50N08x06H
200 50 to 200 SCB200N08x06H
Standard 1k 200 to 1 k not to exceed 200°C | SCBO1KN08x06H
4k 1kto4k SCBO4KN10x08H
16 k 4kto16k SCB16KN12x10H

— Sleeve pins

Sleeve pins can be used for compatibility with pins with diameters ranging from 5 mm to 12 mm.

* Eject (mold release) resistance cannot be measured when using pin sleeves.

Product code: EPSSVP-00.0x000.00 Material: SKD61 + nitride treatment
di L

* Specify the L dimension to match overall sensor length.

Compatible sensors: SSEEJL-03.0x OOO. OO

External dimensions

Machined by Futaba to accommodate
/ sensor flange insertion

=

— - T —
T

- A =

o HS8os S o9

S

o]
0.3

8=
L*§9%2(>200-+L*3%) S
d1 (mm) 5 6 7 8 9 10 12
d (mm) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
D (mm) 9 10 11 13 14 15 17
H (mm) 6 6 6 8 8 8 8
S (mm) 30
L (mm) 75 to 400
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‘ In-mold Resin Temperature Measuring System

= Measured waveforms

Resin temperatures inside the mold can be monitored in real time as waveforms displayed on commercially available measuring

instruments or data loggers.
A rapid response of 8 ms is achieved using an optical fiber infrared system that tracks rapidly changing resin temperature

fluctuations inside the mold. This is highly effective for optimizing parameters like holding pressure, cooling conditions, nozzle
temperature, mold temperature, molded product removal temperature, and molding cycle.

Mold temperature waveform
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[System configuration diagram]

Commercially available
measuring instrument

Futaba
MOLD MARSHALLING SYSTEM &
MODEL: PT.J5001

Preamplifier
AC adapter

| i Resin temperature sensor

AC outlet

Ground

— Measuring principles

The infrared radiation emitted by the resin is conducted via optical fiber to the preamplifier, where it is converted into an
electrical signal.
After conversion, it is arithmetically processed by the amplifier and output as a temperature signal.

Runner

Optical fiber

Preamplifier

Amplified
electrical signal

Infrared temperature sensor

<

Commercially available measuring instrument Main unit amplifier

In-mold Resin Pressure
Measuring System

(2
2
o
[
o
§
~
=
7]
Q
o
S
[=}
z
=

Measuring System

Mold Surface Temperature
Measuring System

Monitoring System

System

| Reference Information | Flow Front Detection | Flow Rate Measuring | Injection Molding
System
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Resin temperature measuring amplifier

EPT-001

CRoHS compliant

[ Allows simultaneous measurement of four channels
[ Outputs a voltage of 1 V per 100°C for use in conjun
[/ 1 ms sampling rate supports high-speed filling.

[ Specially developed sensor sensitivity adjustment s

— Specifications

Main unit amplifier

Product code EPT-001S
Number of measurement points 4
Output voltage 1V output per 100°C
Analog voltage output
Impedance 100 Q
Accuracy +2% F.S.
Sampling interval® 1ms
Measurement range 60°C to 430°C™"
Power supply Power supply 12 V DC (dedicated AC adapter, input 100 V AC)
specifications Maximum power consumption 10w
Operating temperature 10°C to 40°C
Environmental resistance Operating humidity 35% to 85% RH (no condensation)
Vibration resistance 10 Hz to 55 Hz double amplitude 1.5 mm for 2 hours each along XY, Z axes
Sensor sensitivity setting Input using key switches on panel
Weight Approx. 800 g
Accessories AC adapter

*1 60°C to 430°C for ejector pin type resin temperature sensor (EPSSZL), 60°C to 390°C for flush-mount type resin temperature sensor (EPSSZT)
*2 Interval for measuring data: 1 ms (1/1,000 seconds) means the acquisition of 1,000 data items per second.
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In-mold Resin Temperature
Measuring System

— External dimensions

BNC connectors
(Connected to voltage
measurement devices using

® © @ e

separately sold BNC voltage —

output cables)

229
220
CH1 CH2 CH3 CH4
\; Volume Output #
Futaba i
MOLD MARSHALLING SYSTEM &

Power supply - "
jack—— % R
\ - ]
@ | 55 g
= ¥ £
z
[ — “Temperature Data Input —
CH1 CH2 CH3 CH4
® ®
R e P — i i T i i Lii i

Temperature sensor
preamplifier jack

Case material: Aluminum

— Preamplifier

Trigger signal input terminals

Serial communication
connector
(used for adjustments
by Futaba)

Test probe jack

Temperature 84

sensor jack Cable (2 m)
© Connected
® to amplifier
\ & 1 13

Mounting magnet

Case material: Aluminum

* One preamplifier (available separately) is required for each sensor.

Preamplifier

Product code

EPT-JB0O1

compatible

Sensor input
Sensors

Resin temperature sensor
(Futaba EPSSZL/EPSSZT series)

Communication cable length

2m

Mounting method

Installed using two underside magnets

Operating temperature

10°C to 40°C

Environmental  Operating humidity

35% to 85% RH (no condensation)

resistance
Vibration resistance

10 Hz to 55 Hz double amplitude 1.5 mm
for 2 hours each along X ,Y, Z axes

— BNC voltage output cable

This cable is used to transfer values measured for each channel as analog voltages to a data logger, molding machine, or other external device.

Product name

Product code

BNC voltage output cable (1 m)

EPT-VCO1M

BNC voltage output cable (2 m)

EPT-VCO2M

In-mold Resin Pressure
Measuring System
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Measuring System

Mold Surface Temperature
Measuring System

Injection Molding
Monitoring System

Flow Rate Measuring
System

Flow Front Detection

System
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Resin temperature sensors

Ejector pin type
C@ Stadard type ,

[ Infrared detection using optical fiber

[ High-speed response: 8 ms (for 63.2% respon

[ Ejector pin configuration allows easy installatio

[ Capable of measuring resin temperatures from

— Specifications

Type Small diameter type Standard type
Product code EPSSZLB series (— P.43) EPSSZL series (— P.43)
Pin diameter 1.7 ®3, 04
Overall length 30 mm SUSB30 H900 (hardness: HRC 40 or greater) SUSB30 (hardness: HRC 38 or less)
Pin material SKD61
Overl lEmglin SO e 220 i (hardness: 900 HV minimum, nitride treated after tempering)
Temperature detection method Infrared detection (using optical fiber)
Measurement range (amplifier model EPT-001S) 60 to 430°C
Operating temperature range Not to exceed 100°C (mold temperature)*? ‘ Not to exceed 150°C (mold temperature)*
Withstand pressure 150 MPa or less
Cable
(With stainless steel protective tube, minimum External diameter 3.4 mm

bending radius of 50 mm)

*1 3 available only with overall length of 30 mm
*2 Excluding pin tip

— External dimensions Small diameter EPSSZLB series (small diameter resin temperature sensor)

®1.7 8o0s Do not bend over a length of
35 mm from flange edge!

Calibration mark and
serial number

5
+0.02
3070

®
< / g
© E
S
o5
<

Connector

$680s (500, 1000, 1500)
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External dimensio

In-mold Resin Temperature
Measuring System

Standard EPSSZL series

Overall length 30 mm type Customer-specified overall length type (60 mm to 220 mm)
| 0488
a *1 For an overall length of 200 mm or greater, tolerances are 0 mm to +0.05 mm.
HERD 172 (SR (37225 Sensor sensitivity grade
o -
| |#3:943008 b ot bend over a length of and control no. H
gc 45 mm from flange edge! 22
Q ~ 8 Do not bend over a length of
® @© aQ L
n g < FC type optical @ i 45 mm from flange edge! Sensor sensitivity grade
S F—" S connector N 8 and control no.
- -
o
4.0 (from underside of flange) °§ g FC type optical @
@1080s Cable length (500, 1,000, 1,500 mm) © S connector =
4.0 (from underside of flange)
®10380s Cable length (500, 1,000, 1,500 mm)
— Mounting example
i Mounted on moving side
Mounted as ejector pin 57905
: 'E Mounted on
i ¥ fixed side
H iS]
i =
: ]
f (&)
i Note: The flange cannot be D-cut. o7 :
/ = :
/ = 1 -] :
N So 11 1
Sensor cable o |s 5 o i
~N ps) (] {
S 4+908 701 : : :
T :
[ 1
(Nl :
Preamplifier : : : :
(available separately) 2. .. \ 1
T O f
S
S E [—— Connected to commercially

available measuring instrument

In-mold Resin Pressure
Measuring System
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Measuring System
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Measuring System

Injection Molding
Monitoring System

Flow Rate Measuring
System

Flow Front Detection
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Resin temperature sensors

Flush-mount typ

[ Infrared detection using optical fiber
[ High-speed response: 8 ms (for 63.2% response
[ The flush-mount type provides wide latitude in se

[1 Capable of measuring resin temperatures from 6

— Specifications

Product code EPSSZT series (— page 43)
Probe diameter o4
Probe material SUS630 (hardness: HRC 38 maximum)
Temperature detection method Infrared detection (using optical fiber)
Measurement range (@amplifier model EPT-001S) 60°C to 390°C
Operating temperature range Mold temperature not to exceed 150°C (excluding pin tip)
Withstand pressure 150 MPa maximum
Cable With stainless steel protective tube (outer diameter 3.7 mm), minimum bending radius 50 mm
— External dimensions
m%gzg Elf'iengel)ﬂar) Sensor sensitivity grade
Eiale - and control no.

A Retaining screw (avaiable separately)
* See next page for dimensional diagram.

FC type optical
connector

(¢9.8)

4 8o0s (h6)

e
[ele}
g+g02 u:'»' \ Protective tube
0 £y ~—

M5x%0.5 (fine)

e————>

Do not bend over a length of 25 mm from probe edge!
30 Cable length (1,000, 1,500, 2,000 mm)
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In-mold Resin Temperature
Measuring System

unting example s
s
o+

N — £l
752}
c2

One retaining screw (available 25
I separately) is required for each sensor. Eé

A wrench (available separately) is
required to tighten the retaining screw.

<
* Does not apply if the customer selects a different %
clamping method. )
2L | Ec
E— O O
S c3
Sensor cable ~ S5
2o
\ 7 =
S E
A < g

<

=

Preamplifier g
(available o €E
separately) = 8 2
= >
23 Connectgd to § @
§ g commercially g2
available measuring @5
instrument = §
==

M8 (fine) retaining screw M10 (regular) retaining screw

: ¢7.3 (recommended) : : ¢7.3 (recommended) :
; T * Fit with sensor in situto 4 : TETE) * Fit with sensor in situ to : c
i 047 prevent resin leaks i i P47 prevent resin leaks i g, 8
] [ ] ; ="
P8 Cavity i P g Cavity ; 5%
- : - ‘ =0
- { e} ! £
oo i 4 8oose) : ) ‘ ‘ %¢48.008(h5) : § S
: i i ] : 5 2
i 2} of R i | X
: ?7.8, : : H—ilh 07 8, i =
; 0 M8 retaining : : 0 M10 retaining }
i = screw : : il 5 screw : o
i Sle ¢34 E ; 53 S E
: Qe ! i S| :
i = : i ~ i 2
i 0 § § 0 g s
i ! i : ©
; ming10.5 ; : ming12.5 : s
i : i i 2
3
34
ra
— Retaining screw N
kel
8
M8 (fine) M10 (regular) 3
45° 7 45° 45° 7 45° *g
£
9.94, 11.98, 23
= >
(7))
524! j% §
[~ 45° ~ a5° 3438, <
. 4 " P
‘ = S = £
= A s EN -k 8
o —— H# 0 U £
o | | e o o o
oY & 10 e
=4 o = g
= 8
78, 8 M10X1.5 (regular) e
-0.1
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— Resin temperature measuring amplifier

Product name Product code Remarks
Resuj ‘temperature measuring EPT-001S [Accessory]
amplifier AC adapter
Preamplifier EPT-JBOO1
AC adapter EPT-ACA

— Accessories

Product name

Product code

Applicable product

Remarks

BNC voltage output cable (1 m) EPT-VCO1M ' The cable is used to output values
EPT-001 resin
measured for each channel as analog
temperature )
measuring amplfier voltages to a data logger, molding
BNC voltage output cable (2 m) EPT-VCO2M machine, or other external device.
Retaining screw M8x0.75 Material: SUS303
(fine) EPSSZT-M8 Select M8x0.75 (fine) or M10x1.5
(regular).
Retaining screw M10x1.5 ) One retaining screw is required per
(reqular) EPSSZT-M10 Resin temperature sensor.
SEensors
Flush-mount type Material: SUS303
Sensor securing wrench EPSSZT-FXWR EPSSZT series ateniat. - "
Used to tighten retaining screws or
remove sensors stuck due to tar
buildup; compatible with both fine and
Sensor removal wrench EPSSZT-PLWR regular retaining screws.
Resin temperature
Sensors The ATPZ01 is used to easily
Ejector pin type check for resin temperature sensor
Resin temperature sensor test ATPZ01 EPSSZL series abnormalities.

probe

Resin temperature
sensors
Flush-mount type
EPSSZT series

EPSSZLB series of small diameter
resin temperature sensors not
supported
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In-mold Resin Temperature
Measuring System

— Small diameter resin temperature sensors £
3E
&2
L Step section | Step section 2
Product name Type M EIEmEr () diameter ¢ length OAL Product code 3 ‘ga
(mm) (mm) cc
(mm) (mm) og
(7]
Stepped pin type  Overall length 30 mm i €3
Cable length 0.5 m EPSSZLB-01.7x030 N050 £s
Stepped pin type  Overall length 30 mm Stepped 17 3 00 30 EPSSZLB-01.7x030 N100
Cable length 1.0m pin
Stepped pin type  Overall length 30 mm EPSSZLB-01.7x030 N150
Cable length 1.5m

— Resin temperature sensors - Ejector pin type (overall length 30 mm type)

2
2
[
[
o
5
=
=
7]
()
o
=
[=]
E
=

Measuring System

Product name

Tip diameter ¢pd

Product code

(mm) ®
=]
Ejector pin type, overall length 30 mm EPSSZL-03.0x030 NO50 g
Cable length 0.5 m E‘g
- ; £ %
Ejector pin type, overall length 30 mm 3.0 EPSSZL-03.0x030 N100 8H
Cable length 1.0 m g2
S-=
Ejector pin type, overall length 30 mm B 2 2
Cable length 1.5 m EPSSZL-03.0x030 N150 S g
Ejector pin type, overall length 30 mm EPSSZL-04.0x030 NO50 R
Cable length 0.5 m
Ejector pin type, overall length 30 mm 40 EPSSZL-04.0x030 N100

Cable length 1.0 m

Ejector pin type, overall length 30 mm
Cable length 1.5 m

EPSSZL-04.0x030 N150

— Resin temperature sensors - Ejector pin type (customer-specified overall length: 60 mm to 220 mm)

Injection Molding
Monitoring System

o

£

Product name W GIEMEEr () Product code 2

(mm) 8

=

Ejector pin type, customer-specified overall length ) Q
GablelEngiaI5m EPSSZL-04.0xOO0.0O0 N050 5 £
Ejector pin type, customer-specified overall length 3 7>’.
4.0 EPSSZL-04.0xOO0O.0OO N100 i)

Cable length 1.0 m

Ejector pin type, customer-specified overall length

Cable length 1.5 m

EPSSZL-04.0xO0O0O.0O0O N150

— Resin temperature sensors - Flush-mount type

Flow Front Detection

System

Product name D CIEMEET (22 Product code

(mm)
Flush-mount type, cable length 1.0 m EPSSZT-04.0x030 N100
Flush-mount type, cable length 1.5 m 4.0 EPSSZT-04.0x030 N150

Flush-mount type, cable length 2.0 m

EPSSZT-04.0x030 N200

| Reference Information |
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Allows real-time monitoring of temperatures close to the mold cavity, which are displayed as waveforms using commercially available

measuring instruments or data loggers.

This can be used to improve molding quality and efficiency —for example, by determining optimal temperature settings for resin

hardening, minimizing the number of discarded shots at the start of molding, and checking mold temperature distributions when molding

multiple parts simultaneously.

Molding conditions

Molded product size: 70 x 40

Resin: B

Temperature controller temperature setting:
40°C (cartridge heater)
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2
T

Cavity surface temperature rises 4.3°C.

" " -
2100 2400 2700

Cavity temperature rises 4.3°C from 42.3°C for the first 10 shots to 46.6°C before stabilizing.

A temperature difference of 2.3°C to 6.6°C is confirmed between the temperature controller
temperature setting and the temperature measured close to the cavity.




Measuring principles

A contact for detecting temperature is located within 1 mm of the sensor tip. Installed flush with the cavity surface, the
sensor measures the temperature embedded in the mold side 1 mm from the cavity surface.

Measurement point

[System configuration diagram]

(9]
o
>
@
oE
58
=
3(/)
a2
g
: n own
Molding machine 1]
T O
Mold surface £=
temperature sensor
e
=
[
[
o
=+
U < g
1)
Fo
Mold surface e
temperature sensor ° g
adapter cable €3
£=

Data logger, etc.

e
E
©
[
3
€E
(F)
o2
%w
2
S-=
L3
Sag
o O
==

Injection Molding
Monitoring System

D
Runner £
£
=
7]
[
(]
=
2
ZE
S+
22
)
c
9
=
[$]
(4]
2
[
[a]
=
S
(=
%
(L L LT LT LN o=
7}
Commercially available measuring instrument
c
S
=
©
£
L
£
Q
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=
o
L
[
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Mold surface temperature sensor

STF04.0X08.0X02

[ Durable design intended for use in injection mo
mold temperatures of 220°C and resin pressure

[ Unique design gives high-speed response of 0.

] Uses type K thermocouples for measurements
instruments and data loggers and low-cost ado

— Specifications

Product code STF04.0x08.0x026

Probe diameter o4

Probe material SUSB30 (hardness: HRC 38 maximum)

Temperature detection method Thermocouple, grounded type

Type K class 1

Operating temperature range Mold temperature not to exceed 220°C

Withstand pressure 150 MPa maximum

Cable Teflon tube (external diameter 2.5 mm), minimum bending radius 10 mm

— External dimensions

@
-1 8 -
=5 | =7 79
NS 0 M5x%0.5 (fine)
ASHER Y i3
= =
.5
8'6% 5 13
26
* Connect to measuring instrument with Y terminals
using the mold surface temperature sensor adapter
E T T = = : cable.
* Fitted with a Marlin male thermocouple connector
(1260-K)
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Mold Surface Temperature

Measuring System

Mold surface temperat

CRoHS compliant

In-mold Resin Pressure
Measuring System

In-mold Resin Temperature

Measuring System

[ Features dedicated connectors for type K
thermocouples, eliminating impact on measurem
accuracy due to connection/disconnection.

[ Can be separated using the connector to the sen
embedded in the mold, allowing repeated use of
cable.

J
=
[
3
€E
(F)
o2
§w
o=
S-=
L2
Sm
o O
==

— Specifications

Injection Molding
Monitoring System

Cable length 1 m WSTO0110
Product code
Cable length 2 m WSTO0120 E—
Cable material Teflon tube (external diameter 3 mm) 2
Operating temperature range Maximum 150°C @
s
=
ge
— External dimensions 5
iL®

System

* The Y terminals are of the M3 type with an internal width of
3.2 mm.

* Available in 1 m or 2 m cable length

* Fitted with a Marlin female thermocouple connector (1210-K)

| Reference Information | Flow Front Detection |
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Mold surface temperature sensor

— Mounting example

One retaining screw (available
— separately) is required for each sensor.
A wrench (available separately) is

required to tighten the retaining screw.
* Does not apply if the customer selects a different
clamping method.

Sensor cable ~

/
/

Mold surface temperature
sensor adapter cable —
(available separately)

commercially available
measuring instrument

M8 (fine) retaining screw M10 (regular) retaining screw

®7.3 (recommended) ¢7.3 (recommended)

: * Fit with sensor in situ to H * Fit with sensor in situ to :
: 45 8Si=t prevent resin leaks : p41goren prevent resin leaks |
8 Cavity P8 Cavity
i + ' + :
i @ i G i
') ‘ ‘ 4 Boosre) o] ‘ ‘ % 4 Boosre) :
=) Y <] i
i~y o} : R N ¢ :
: ®7 84 : Ll ~¢7.38, i
i 0 JJ:E M8 retaining ; : 10 (= M10 retaining 1
H ~ screw H % |2 r screw i
] Rl 2.5 : : S| 2.5 !
b ©|E b = !
: == : = !
i 0 j 0 ;
: ming10.5 : ming12.5 §

— Retaining screw

M8 (fine) M10 (regular)
45° 7T 45° 45° = 45°

9.98, & / 11.98,

45 ™ 45> 3438,
'_%RI 2— '—.ff% = al
i g4
o e a o
of | | = ot | | 19
— X .—'ﬁ
=730, 83, M10X1.5 (regular)
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Mold Surface Temperature

Measuring System

— Mold surface temperature sensor

Product name

Product code

Mold surface temperature sensor STF04.0x08.0x026
Mold surface temperature sensor adapter cable (1 m) WSTO0110
Mold surface temperature sensor adapter cable (2 m) WST0120

— Accessories

Product name

Product code

Applicable product

Remarks

Retaining screw M8x0.75 (fine) EPSSZT-M8
(F:s;e;ilnaigg screw M10x1.5 EPSSZT-M10
Sensor securing wrench EPSSZT-FXWR
Sensor removal wrench EPSSZT-PLWR

STF mold surface
temperature sensor

Material: SUS303

Select M8x0.75 (fine) or M10x1.5
(regular).

One retaining screw is required per
Sensor.

Material: SUS303

Used to tighten retaining screws or
remove sensors stuck due to tar
buildup; compatible with both fine and
regular retaining screws.

In-mold Resin Pressure
Measuring System

In-mold Resin Temperature

Measuring System

J
=
[
3
€E
(F)
o2
%w
o=
S-=
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Sm
o O
==

Monitoring System

System

| Reference Information | Flow Front Detection | Flow Rate Measuring | Injection Molding
System
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Injection molding machine Injection Molding
Monitoring System

MVS08

In-mold resin Mold surface ' Extent to which mold
temperature temperature | is open

In addition to in-mold pressure, in-mold resin temperature, and mold surface temperature, information can be acquired from other
manufacturers’ measuring devices and the injection molding machine and displayed simultaneously on the same time axis to allow
more sophisticated analysis. The waveforms displayed feature alarm signal output and measurement data recording functions based on
monitoring zone setting to allow use for mass production monitoring as well.

Extent to which mold-is- open
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[System configuration diagram]

Bl UPPO1A pressure preamplifier for the MVS08 @ P.60 % .
M UPIO1A resin temperature preamplifier for the MVS08 @ P.61 %%
Il UPTO1A mold surface temperature preamplifier %g
for MVS08 © P62 is
Il SPF direct pressure sensor, UPQO01A direct o
pressure preamplifier for MVS08 © P.63 §
M MEL series mold open sensor, MPD200F mold é’g
open preamplifier for MVS08 © P64 é‘é
B MPS08B[ 1-S pressure measuring amplifier set @ P.65 E§
Bl MPV04S pressure measuring amplifier © P.66 o
Hl MPSO01A inline pressure measuring unit © P.67 gg
l EPT-001S resin temperature measuring amplifier @ P.68 E;ZE
B Injection molding machine and other measuring devices @ P.69 gg

= Input/output signal connections

Output signal circuit specifications (alarm output)

Input signal circuit specifications (trigger signal, alarm clear
signal)
Example 1: The output from the connected molding machine is “Relay output.”

Example in which the input signal is connected when the molding machine output
signal is a contact output

Molding machine output signal

Trigger or alarm clear Contact relay
COM IN °

L. —
Molding machine

% V DC rela output signal
WIZER sype RSE
4
Trigger or alarm clear ¢ | ? Noncontact
i ,—l relay
COM IN % - —!

Example 2: The output from the connected molding machine is “Voltage output.”
Connect using a relay to suit the output voltage of the molding machine output
signal. (If using a contact relay, use a relay with a built-in coil surge absorber
circuit.)

Example in which the input signal is connected using a relay when the molding
machine output signal is % V DC (on/off) output

Molding machine

% V DC relay output signal
I'_"T| 1m s
Trigger or alarm clear 1 l. DOV
! [ ! —ov
COM IN + —+ |
_____ | e —

Relay inside molding
machine (e.g., for
mold close signal)

Example 1: Connect using a 24 VV DC power supply and a 24 V DC relay. (If using
a contact relay, use a relay with a built-in coil surge absorber circuit.)

| D i [ Alarm signal '

24V DC relay ! connection |
| destination ,
|- i
- <100 mAorless “~—¢ - - -
Trigger or alarm clear 24V DC power
COM N _supply
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Injection molding monitoring system

MVS08

[ Allows acquisition of information from external devices
as analog voltages in addition to in-mold pressure,
in-mold resin temperature, and mold surface temperature.

! Includes dedicated measurement software to easily displa

data on a combined time axis.

" Includes functions for overlaid display, alarm monitoring zc

and control signal output.

[ Three units can be connected together for simultaneous m
" Allows monitoring, alarm output, and data recording even
| The measurement software supports switching between di

—> Specifications

MVSO08A-S injection molding monitoring system set

Product code

MVS08A-S

Number of measurement points

8 (up to 24 with three units connected)

Compatible sensors

Resin pressure: SSB series, SSE series (preamplifier sold separately)
Resin temperature: EPSSZL series, EPSSZT series (preamplifier sold separately)
Mold surface temperature: STF series (requires commercially available signal converter)
Other: Measuring devices with output between 0 V. and 10 V

Measurement range

OVto10V

Accuracy

+0.25% F.S. (voltage)

Display units

Pressure: MPa, kg/cm?, psi, bar; Temperature: °C, °F, K; Position: mm, inch
Load: kgf, N, Ibf; Speed: mm/s; Flow rate: L/min

Sampling interval

1ms/5ms/10ms /50 ms/ 100 ms /500 ms/ 1,000 ms

Sampling period

Max. 120 s /600 s/ 1,200 s /6,000 s / 12,000 s / 60,000 s / 120,000 s (in sampling interval order)

Resolution (typical)

Pressure: 0.1 MPa; Temperature: 1°C (16-bit AD converter)

) Input 10 points: Nonvoltage contact input
Control signal -
Output 10 points: NPN open collector
Measurement data With PC connected Saved to data storage for connected PC (including measurement conditions and alarm conditions)
saving Stand-alone Saved to connected USB drive (including measurement conditions and alarm conditions)
Power supply 24V DC (dedicated AC adapter, input 100 V to 240 V AC, 50/60 Hz)
ower suppl i
pply Maximum .power 50 W
consumption
Environmental Operating temperature 0°C to 50°C
resistance Operating humidity 35% to 85% RH (no condensation)
Weight Approx. 1,100 g
: Injection molding monitoring system main unit (x1), measurement software (CD-R),
Accessorie

LAN cable (2 m), AC adapter (3.2 m), signal input/output cable (3 m)

Recommended measurement PC
specifications

* System does not include measurement PC.

Operating system (Japanese language compatible): Windows 7 (32 bit/64 bit),
Windows 8 (32 bit/64 bit), Windows 8.1 (32 bit/64 bit), Windows 10 (32 bit/64 bit)
Processor: Intel CPU Core i5 or higher
Required memory: 4 GB or more
Other: Ethernet port, .NET Framework 4.0 or higher installed
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— External dimensions

| S | |

@ Injection Molding Monitoring
System

| SN

((6656856886)

4-04.5x8 : 286

Rear

N

P>

PROCESS MONITOR

i
I

ol

N | ] ek st sisren
i
I
v

,,,,,,

100

m m
®
‘ Magnet (H = 5)

Rubber foot (H = 6)

41)

®

QIGD@EB

[ 305

LI T ‘—

= Preampilifier

UPPO1A pressure preamplifier for the MVS08

Futaba
UPPO1 |— [l

]_31 2000+20
‘ ‘ & ® e —
r551 = T g,
—— —((EE)

UPIO1A resin temperature preamplifier for the MVS08

sl | I
13
] 2000 +20
=L o] [
HREL jme=re=g | |
4 2] — )
32 10| 84

© Magne! ®m:ﬂm

UPT01A mold surface temperature preamplifier for MVS08

"':01 p——/——til8

ﬁzﬁE&mﬂ

13, 200020
o 40
L
10|

@\ p——/——Hil8

Magnet

Product code UPPO1A
Number of measurement points 1

. SSE series
Compatible sensors SSB series

Measurement range

SSE series: 0 MPa to 100 MPa
SSB series: 12.5 kN to 16 kN

Accuracy +2%F.S.

Mounting method Installed using two underside
magnets

Cable length 2m

Weight Approx. 300 g

Environmental Operating temperature 10°C to 50°C

resistance Operating humidity 35% to 85% RH (no condensation)

Product code UPIOTA

Number of measurement points 1

Compatible sensors EPSSZL ser?es
EPSSZT series

Measurement range

EPSSZL series: 60°C to 430°C
EPSSZT series: 60°C to 390°C

Accuracy

+2% F.S. (£8.6°C)

Mounting method

Installed using two underside

magnets
Cable length 2m
Weight Approx. 200 g
Environmental Operating temperature 10°C to 40°C

resistance Operating humidity

35% to 85% RH (no condensation)

Product code UPTO1A
Number of measurement points 1
Compatible sensors STF04.0x08.0x026
Measurement range 0to 400°C

Accuracy

+2.0 (response within 34 msec)

Mounting method

Installed using two underside

magnets
Cable length 2m
Weight Approx. 300 g
Environmental Operating temperature 0°C to 40°C
resistance Operating humidity 35% to 85% RH (no condensation)

In-mold Resin Pressure
Measuring System

In-mold Resin Temperature

Measuring System

Mold Surface Temperature
Measuring System

(2}
£
S

]
=

=
2

0
=
IS

| Monitoring System

Flow Rate Measuring
System

Flow Front Detection

System

| Reference Information |
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Direct pressure sensors

SPF04.0x0

| Capable of accurately measuring
a mold (nonlinearity £1.0% F.S.)

[ Flush mounting type lets users
in various positions

—> Measuring principles

Direct pressure sensors operate on the crystal piezoelectric effect.

A sensor installed on the surface of the cavity is acted upon by the pressure of the resin, which leads to a charge (C)
being generated by the quartz crystal piezoelectric device located at the tip of the sensor.

This charge is converted to a voltage (V) by the UPQO1 preamplifier, then displayed on the MVS08 Injection Molding
Monitoring System as a pressure waveform.

Resin inflow Runner

Direct pressure sensors

/ Crystal piezoelectric effect Converts charge (C) to
voltage (V)
Pressure applied
F Charge (C) Voltage (V)

- -
YV Y Vi Vi Ya
The + and - charges occur at the top and

bottom surface when pressure is applied to
\ the quartz crystal piezoelectric device. /
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@ Injection Molding Monitoring
System

—> Specifications — External dimensions g
i
Direct pressure sensor %:%
oQ ‘7’
Q
Product code SPF04.0x08.0x030 . i g. cg
S o3 < TE
Rated capacity 150 MPa 2 9 S g g
| M5XP0.5 @ £=
Permitted overload 200 MPa _ s
Sensitivity -20 pC/MPa e | 7 ‘ ﬂ )
L e 5
Nonlinearity +1.0% F.S. 3
K 8+8.03 5 -|7 E E
Operating Mold temperature not to 16 22
o £ >
temperature exceed 200°C 50 1000%° égg)
Insulation resistance 10"°Q) (25°C) oE
[}
= Preampilifier 2
g
Direct pressure preamplifier for MVS08 Product code UPQO1A %‘ii
Qv
Number of measurement points 1 §§’
84 200020 - =
Applicable sensors SPF04.0 x 08.0 x 030 ° §
==
Futebe Input range [: -20 pC/MPa, II: spare, II: spare
== (three-step switching)
Input charge I: 0 to -4,000 pC, II: spare, III: spare €
20
C 4+
- Output voltage Oto+10V % (%
Eﬂ Accuracy +1.5% F.S. EE’
ﬂ [Nl Mounting method Installed using two underside magnets 2 S
5 2
8 3 99 7 Cable length 2m %é
= — ME 2k Weight Approx. 350 g
OpeIEHie] 1010 50°C
Environmental temperature o
resistance i e
Operating 35% t0 85% RH (no condensation) 2
humidity 3
=
=
ZE
34
. iL®
— Mounting example
c
)
M8 (fine) retaining screw M10 (regular) retaining screw §
a
7.3 z
(recommended) @7.3 or better [<] I3
[
®4H7(*3°'2) ?4H7(3°'2) z 2
3 g &
%O) Cavity gg;';‘ Cavity
l ¢710.01 l S
@ g ® =
3 N A & S £
&_ M8 Retaining screw | 60" g ™. M10 retaining screw “g
° M10 x P1.5 (regular) -
®»1.8 1.8 o
[ [ @
min $10.5 @125 or better_‘ \_ %
Minimum bending radius 20 ‘ ‘ o
Injection Molding Monitoring System | 55




MEL series

c € :RoHS compliant

Allows micron order measurement of mold separation at
the parting line.

Magnetic induction allows remarkably accurate
measurements, even at high temperatures.

Suitable for embedding in the molds of injection molding
machines, presses, etc.

[Abnormal waveform]

===

s :“_':'_I\'/Iﬁ'nif

The sensor consists of a conversion circuit section, primary winding coil, secondary winding coil, and magnetic body moving
through the coils.

Energizing the primary AC signal based on the primary winding coil generates an AC magnetic field. The induction output is
detected from the positioning of the two coils and three magnetic bodies within the AC magnetic field, and the phase difference
compared to the initial state is measured.

[Configuration] [Calculation method]

Phase when magnetic body is in its initial state

Primary winding coil - \;r\maW AC signd! "~ Magnetic
- _ 1 body
N \ .
,‘ g 7

| | | |
y g f—Time
Zero crossing | ' Zero crossing | '
point | | point | |
Start Latch 1 | | |

Counter
— Reset/Start Latch

Counter
‘——.‘ Reset
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Injection Molding Monitoring
System

—> Specifications

Product L type MEL1002G-L
code SF type MEL1002G-SF
Detection stroke 2 mm
Repetition accuracy +2 um
Linearity accuracy 20 ym
Resolution 1um

Impact resistance 100 G
Vibration resistance 20 Hz/5G to 150 Hz/5G
Durability 3,000,000 times
Enclosure rating IP40

Operating temperatures

0°C to +150°C

Operating humidity

15 to 85%RH (no condensation)

Storage temperatures

-20°C to +80°C

Storage humidity 15 to 85%RH (no condensation)
Cable length/Connector 3 m/R04P8M (6.8) 8P (Tajimi Electronics)
Weight (including cables and

connectors

Approx. 100 g

)
— External dimensions

L type SF type
o
5.5 sT2 g 55
(Detection stroke) 7+02 ﬁ =
=S
p/Sdy ,Jr,
o g 7
o 1 8
96 o 8 ®
H s =

*Minimum bending radius

*Repetition accuracy is the value at 207C using Futaba testing

apparatus.

*Linearity accuracy is the value following calibration with sensor
embedded in the mold.
Please contact a Futaba representative if the intended
applications do not include embedding.

*The resolution is the value assuming use of the MPD200F mold

open preamplifier.

9155

50 5 3000
ST2 45.5+03
(Detection stroke) ‘ 7+02
s | el
@
o
o S

@ 10805

*Minimum bending radius

ol — oown—
tH —

— Mounting example

L type SF type
yp 26 typ 1 (60)
1 (60) 18 8 42 785
g 42 785 7 9o
go M 2
2 i S e
° | > = o
S i 8 | RS
25 H =
3 3 (I ES -
g NM33
L M3 27 ] vas
M43} 33 )/
[ o
P 4 |
e T -3 | e 7[5 == NEE
S| ® | % g e ®ls|s
: - 5
S 7.5 ] = 7E
sl 35| 4553% oo 35 || 4553%%
1 (60) 25 1 (60)

*1 Note that up to 0.42 mm may remain between the retaining plate and the installation

surface. This does not indicate a defect or a problem.

*2 Tighten the screws evenly so that the sensor is not inclined.

15
14
< A
o = O BE
(v} F Ul o
(] | m
<

*1 Note that up to 0.42 mm may remain between the retaining plate and the installation
surface. This does not indicate a defect or a problem.
*2 Tighten the screws evenly so that the sensor is not inclined.

In-mold Resin Pressure
Measuring System

In-mold Resin Temperature

Measuring System

Mold Surface Temperature
Measuring System

(2}
£
S

]
=

=
.9
0
=
&5

Flow Rate Measuring
System

Flow Front Detection

System
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Mold open measurement sensor

= Preamplifier

MPD200F mold open preamplifier for MVS08 Product code MPD200F
DIN (35 mm width) Power | Power supply voltage 24V DC £10% ripple 100 mV
mounting locations supply | Consumption current 0.25 A orless (at 24 V DC)
Range -5t0o+5V,-10to +10V,0to +10V,0to +5 V
Voltage -
L q Analog Load impedance 10 kQ or more
T output Current Range 410 20 mA, 0 to 20 mA, 0 to 24 mA
Load impedance 250 Q or less
Data update interval 102.4 us
Q Resolution of 7-segment display 13 bitFS [at 1 ym increments]
- Operating temperatures 0°C to +55°C (-25°C to +85°C for storage)
— — Operating humidity 35% to 85%RH
100 MQ or more (measured using DV250V
Insulation resistance insulation resistance meter)
= o Between charging section group and FG
i Fubba Connection method With connectors (power, output, I/O line)
0" e ) Mounting method Screws, DIN rail mounting
103 x 106 x 30 mm
External dimensions (excluding DIN mounting section,
103 connectors, and switch projections)
Weight 160 g
108.6

— Sensor extension cable <3 m>

Cable for connecting the mold open measurement sensor and mold open preamplifier (one required for each measurement point).

Cable rated temperature: +80C

50

)

: a1
i==— — =
100 10020
\_Ferrite core \m

40 3000

— MVSO08 connection cable

Cable for connecting the mold open preamplifier and MVS08 (one required for each measurement point).

Sensor extension cable

Product code | WSP6S06-1559-003

Product name Product code
MVS08 connection cable WCI0130-MPD200F N-MVS08

—> Example of system configuration

Dir—=8) ) Q)

Mold open measurement

sensor
Mold open measurement sensor

extension cable (3 m)
Mold open preamplifier
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Injection Molding Monitoring
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System configuration diagram

— System configuration diagram for MVS08A-S injection molding monitoring
system and UPPO1A pressure preamplifier for the MVS08

Available separately Included with MVS08A-S

Futaba
UPPO1

MOLD MARSHALLING SYSTEM
PRESSURE VIEASUREMINT

Pressure sensors - ejector pin type (SSE series)
Pressure sensors - button type (SSB series)

©Product code: Refer to the catalog.

[orraray [ IXXIXIXIXIN]
RIS TSN OO0 OO

UPPO1A pressure preamplifier dedicated for the MVS08
(2 m cable)
@®Product code: UPPO1A

Enables measurement without pressure measuring amplifier.
One unit is required for each pressure sensor.

PR o R 1 S A ) R 1 S 1 A R

Injection molding monitoring
system

©Product code: MVS08A-S

Measurement
software

USB drive
(commerecially
available)

* Measurement
PC not included

Ground cable
(commercially available)

LAN cable
(2m)

AC adapter Amplifier interconnection cable
(100 V to 240 V AC) (0.5 m)
@Product code: WCM0005 N-MVS08

This is required to connect multiple
MVSO08A units.

Signal input/output
cable (3 m)
(with Y terminals, x25)

Injection molding machine
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@ Injection Molding Monitoring
System

— System configuration diagram for MVS08A-S injection molding monitoring g
system and UPIO1A resin temperature preamplifier for the MVS08 BE
£
c2
Available separately | | Included with MVS08A-S 25
Futaba 55
MOLD MARSHALLING SYSTEN .
MODEL : UPIO1 12
=2
£=
' | 2
£§
Resin temperature sensors - ejector pin type 23
(EPSSZL series) 8@
o Resin temperature sensors - flush-mount type £
: £ (EPSSZT series) a %
E i @Product code: Refer to the catalog. % 3
==

UPIO1A resin temperature preamplifier dedicated for the MVS08
(2 m cable)

©Product code: UPIO1A

Enables measurement without EPT-001 resin temperature measuring amplifier.
One unit is required for each resin temperature sensor.

(2}
£
S

]
=

=
2

0
=
IS

Monitoring System

o
£
5
P 1 N 5 N N 1 N i A 2 N W §
=
)
( I 5
ge
.. : - z 2
Injection molding monitoring og
system h
@Product code: MVS08A-S
c
kel
=
o
o]
Measurement @
) software o
USB drive =
(°°m".'|ert:’|ie;"y * Measurement 2e
available) ; >
Ground cable PC not included % 2
(commercially available) o :3
LAN cable
(2m) ——
AC adapter Amplifier interconnection cable \ S
(100 V to 240 V AC) (0.5 m) L_ - E]
©Product code: WCM0005 N-MVS08 . £
This is required to connect multiple ﬁ] ‘ "‘g
TR Ui, Signal input/output ©
cable (3 m) - o
(with Y terminals, x25) g
Injection molding machine ‘D
o
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System configuration diagram

— System configuration diagram for UPTO1A mold surface temperature preamplifier
for MVS08 and MVSO08A-S injection molding monitoring system

Available separately Included with MVS08A-S

Futaba
D uUPTO1

MOLD MARSHALLING SYSTEM

TEMPERATURE MEASUREMENT
KTYPE THERMOCOUPLE

Mold surface temperature sensor
@Product code: STF04.0x08.0x026

UPTO1A mold surface temperature
preamplifier for the MVS08
@®Product code: UPTO1A

One amplifier is required for each mold surface
temperature sensor.

PR = A ) N ) W I ) A = R 2 S &

el ¢ I e

Injection molding monitoring
system

©Product code: MVS08A-S

Measurement
software

USB drive
(commercially
available)

* Measurement
PC not included

Ground cable
(commercially available)

LAN cable
(2m)

AC adapter Amplifier interconnection cable
(100 V to 240 V AC) (0.5m)
@Product code: WCM0005 N-MVS08

This is required to connect multiple
MVSO08A units.

.
Lo
[

Signal input/output
cable (3 m)
(with Y terminals, x25)

Injection molding machine
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@ Injection Molding Monitoring
System

— System configuration diagram for SPF direct pressure sensor, UPQO1A direct pressure

preamplifier for MVS08 and MVS08A-S injection molding monitoring system

Available separately Included with MVS08A-S

In-mold Resin Pressure
Measuring System

Futaba uv=co9
0o

MOLD MARSHALLING SYSTEMe
PRESSURE MEASUREMENT

In-mold Resin Temperature

Measuring System

Mold Surface Temperature
Measuring System

Direct pressure sensor (SPF series)
©®Poduct code: SPF04.0x08.0x030

UPQO1A direct pressure preamplifier for MVS08
(2 m cable)

©Product code: UPQO1A

(2}
£
S

]
=

=
2

0
=
IS

Monitoring System

One is required for each pressure sensor.

o
£
=
— =1
(7]
3
P = R ) N 3 S 1 A A Y %
2
a ) 3
34
Lw
Injection molding monitoring
system —
@©Product code: MVS08A-S
) s
=
o
2
— ©
(=]
Measurement ‘g
. software <4
USB drive g
(commercially * Measurement 3
Ground cable ) PC not included g7
(commercially available)
LAN cable
(2 m) c
kel
©
AC adapter Amplifier interconnection cable \ £
(100 V to 240 V AC) (0.5 m) L - K}
@Product code: WCMO0005 N-MVS08 8 ?C)
This is required to connect multiple ‘ 8
RN i Signal input/output g
cable (3 m) %
(with Y terminals, x25) Injection molding machine =
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System configuration diagram

— System configuration diagram for MEL series mold open sensor, MPD200F mold
open preamplifier for MVS08, and MVS08A-S injection molding monitoring system

Available separately Included with MVS08A-S

Mold open preamplifier MPD200F
©Product code: MPD200F

The position information of the mold open
measurement sensor is converted to analog
voltage for output.

Futaba

MPD200F E E
— 1 SET BH
OO O0O0

SENSOR | OUT [DC24V |

Mold open sensor extension cable
(3m)

©Product code: WSP6S06-1559-003
Cable required to connect mold open
measurement sensor and mold open
preamplifier.

L-shaped mold open measurement sensor
Straight mold open measurement sensor

©Product code: L-shaped MEL1002G-L
Straight MEL1002G-SF

Mold open preamplifier MPD200F connection
cable (3 m)
@Product code: WCI0130-MPD200F N-WVS08

Acquires one voltage input channel of the MPD200F and
outputs MVS08 trigger input signals to the MPF200F.

PR Y ) N 1 N A I 1 N S S &

Ch &
£33 3

B

USB drive
(commercially
available)

Injection molding monitoring
system

©Product code: MVS08A-S

Measurement
software

* Measurement
PC not included

Ground cable
(commercially available)

LAN cable
(2m)

AC adapter Ampilifier interconnection cable
(100 V to 240 V AC) (0.5 m)
@Product code: WCMO0005 N-MVS08

This is required to connect multiple
MVSO08A units.

.
S
[_]

Injection molding machine

Signal input/output
cable (3 m)
(with Y terminals, x25)
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— System configuration diagram for MVS08A-S injection molding monitoring

Injection Molding Monitoring
System

system and MPS08B[_|-S pressure measuring amplifier set

Available separately | | Included with MPS08B[_]-S

Included with MVS08A-S

Ll CH1~CH4_ § CH5~CH8
DC24V 1= e —

SIS

D/A OUT!

FL-Link

IN  OUT USB-B

Ground cable

available)

AC adapter

‘ﬁl -
(commercially

—J0J

Pressure measuring amplifier set
©Product code: MPS08B[]-S

Heat resistant junction cable (3 m)

Heat resistant junction box or

junction box with cable storage space

©Product code: Refer to the catalog.

Pressure sensors - ejector pin type (SSE series)
Pressure sensors - button type (SSB series)

Ground cable
(commercially available)

MPS08 pressure measuring amplifier
connector cable (2 m)

©Product code: WCI0820-MPS08B N-MVS08

Acquires eight voltage input channels of the MPS08B

and outputs MVS08 trigger input signals to the MPS08B.

* Connected to the number of terminals on the MVS08
corresponding to number of measurement points
required

USB drive
(commercially
available)

LAN cable
(2m)

AC adapter
(100 V to 240 V AC) (0.5 m)

MVSO08A units.

Amplifier interconnection cable

©Product code: WCM0005 N-MVS08
This is required to connect multiple

Signal input/output
cable (3 m)

(with Y terminals, x25)

Injection molding monitoring
system

©Product code: MVS08A-S

Measurement
software

* Measurement
PC not included

In-mold Resin Pressure
Measuring System

In-mold Resin Temperature

Measuring System

Mold Surface Temperature
Measuring System

(2}
£
S

]
=

=
2

0
=
IS

Monitoring System

Flow Rate Measuring
System

Flow Front Detection

System
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System configuration diagram

— System configuration diagram for MVS08A-S injection molding monitoring
system and MPV04S pressure measuring amplifier

Available separately Included with MPV04S Included with MVS08A-S

Pressure measuring amplifier set

(analog voltage output type)
©Product code: MPV04S

Elicabial
PRSSAUAE WaASOABMEY w [[&0]
TM[GND T
et || ]
[ a2 |[[2L]
v-ou | cu3 ||[Z] |
N T ) e ona [ |

[ Sensor —————

L DCi2v CH1 CH2 CH3 CH4

Ground cable
(commercially
available)

Pressure sensors - ejector pin type (SSE series)
Pressure sensors - button type (SSB series)

©Product code: Refer to the catalog.

AC adapter
(100 V to 240 V AC)

MPV04 pressure measuring amplifier
connector cable (2 m)

©Product code: WCI0420-MPV04 N-MVS08

Acquires four voltage input channels of the MPV04 and

outputs MVS08 trigger input signals to the MPVO4.

* Connected to the number of terminals on the MVS08
corresponding to number of measurement points
required

= [ [ [ [ [ [ [ [

Injection molding monitoring
system

©Product code: MVS08A-S

Measurement
software

USB drive
(commercially
available)

* Measurement

Ground cable PC not included

(commercially available)

LAN cable
(2m)

AC adapter Ampilifier interconnection cable
(100 V to 240 V AC) (0.5 m)

©Product code: WCM0005 N-MVS08
This is required to connect multiple

MVSO08A units. Signal input/output
cable (3 m) [
(with Y terminals, x25) Injection molding machine
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Injection Molding Monitoring
System

— System configuration diagram for MVS08A-S injection molding monitoring <
73
- - - - (%]
system and MPSO01A inline pressure measuring unit 2
£l
g n
g
Available separately Included with MVS08A-S % §
ES
£=2
Inline pressure measuring unit o
®Product code: MPSO1A =
g
EE
MOLD MARSHALLING SYSTEM 2L
OQTRUT 1 o A1 | 0V [Power supply] § &
S Eg B E B1 | +24 V [Power supply] 3
O MBS B2 | Trigger input 2 é
T O
B3 | Input COM £=
Alm
@ @ A6 | Analog voltage output (-)
® = ¥ e
M@oﬂ A ] B6 | Analog voltage output (+) 32
©
g
£
2 g
86
Pressure sensors - ejector pin type (SSE series) 5 _g’
Pressure sensors - button type (SSB series) <g ‘g
' ©Product code: Refer to the catalog. 53
i s=

<]

0302

Ground cable
(commercially available)

70z

—

Voltage input cable (6-core, 3 m)
@Product code: WCI0130-6P N-MVS08

Acquires one voltage input channel of the MPSO1A
and outputs MVSO08 trigger input signals to the
MPSO1A.

(2}
£
S

]
=

=
2
0
=
IS

Monitoring System

Also supplies power from the MVS08 to the MPSO1A. g)
5
(7]
©
s
PR N N P ) Y 5 Y & ©
ZE
el
{ D 34
Lw
m n Injection molding monitoring
system —
©Product code: MVS08A-S
s
k3]
o]
©
(=]
Measurement ‘g
USB drive software LE
(commercially o R
available) WS 2>
PC not included (L]
Ground cable
(commercially available)
c
kel
. . ©
AC adapter Amplifier interconnection cable \ £
(100 V to 240 V AC) (0.5 m) g\_ < S
@Product code: WCM0005 N-MVS08 § ﬁ
This is required to connect multiple ‘ 8
MVS08A units. Signal input/output o
cable (3 m) - 2
(with Y terminals, x25) Q- , i R
Injection molding machine
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System configuration diagram

— System configuration diagram for MVS08A-S injection molding monitoring
system and EPT-001S resin temperature measuring amplifier

Available separately Included with EPT-001 Included with MVS08A-S

Resin temperature measuring
amplifier
©Product code: EPT-001S

C}-JM

CH3

Volume Output

Futaba

MOLD MARSHALLING SYSTEM &

§Lu
59
%ﬁ'
£y
S
a

1Moy
Trigger

[ Setting ———

=EEE

[~ Temperature Data lnput ————
CH1 CH2 CH3 CH4

i il i ]

AC adapter
(100 V to 240 V AC)

EPTO001 resin temperature measuring
amplifier connector cable B (2 m)

FC (A @ Product code: WCI0120-EPT001B N-MVS08
Acquires one voltage input channel of the EPT-001.

Preamplifier * Select this cable for second to fourth channels.

©Product code: EPT-JB001

J

EPTO001 resin temperature measuring
amplifier connector cable A (2 m)

Resin temperature sensors - ejector pin type

) (Frcerdl eentes) ®Product code: WCI0120-EPT001A N-MVS08
Resin temperature sensors - flush-mount type
(EPSSZT series) Acquires one voltage input channel of the EPT-001
and outputs MVSO08 trigger input signals to the

EPT-001.

©Product code: Refer to the catalog.
* Select this cable for the first channel.

=0 [0 [ [ 080 [ [ [ o

Injection molding monitoring
system

©Product code: MVS08A-S

Measurement
software

USB drive
(commercially
available)

* Measurement
PC not included

Ground cable
(commercially available)

LAN cable
(2m)

AC adapter Amplifier interconnection cable
(100 V to 240 V AC) (0.5 m)
@Product code: WCMO0005 N-MVS08

This is required to connect multiple
MVSO08A units.

Signal input/output
cable (3 m)
(with Y terminals, x25)

Injection molding machine
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— System configuration diagram for MVS08A-S injection molding monitoring

(=)

Injection Molding Monitoring
System

system and molding machine/other measuring device

Available separately Included with MVS08A-S

Molding machine or other measuring device

N

N 2

R [

Voltage input cable (2-core, 3 m)
@ Product code: WCI0130-2P N-MVS08

Acquires one voltage input channel of an
injection molding machine or other

measuring device.

=0 [0 [0 [0 068 [ [ [ o

Ground cable
(commerecially available)

AC adapter
(100 V to 240 V AC)

Amplifier interconnection cable
(0.5 m)
@Product code: WCMO0005 N-MVS08

This is required to connect multiple
MVSO08A units.

e Jl + QY ser)

USB drive
(commercially
available)

Injection molding monitoring
system

©Product code: MVS08A-S

LAN cable
(2m)

Signal input/output
cable (3 m)
(with Y terminals, x25)

Measurement
software

* Measurement
PC not included

Injection molding machine

In-mold Resin Pressure
Measuring System

In-mold Resin Temperature

Measuring System

Mold Surface Temperature
Measuring System

(2}
£
S

]
=

=
2

0
=
IS

Monitoring System

Flow Rate Measuring
System

Flow Front Detection

System
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System configuration diagram

— System configuration diagram for MVS08A-S injection molding monitoring
system expansion

Available separately Included with MVS08A-S

* Purchase the injection molding monitoring system set for the first set and the injection molding monitoring system main unit + AC adapter + LAN cable (one more than the
number of additional units) for the second and third sets.

* A USB drive is required for each injection molding monitoring system main unit to save measurement data.
* The measurement software allows settings and measurement for up to three units.

Injection molding monitoring
system set

©Product code: MVS08A-S

Injection molding monitoring
system main unit

©Product code: MVS08A

Lo () (s7)

USB drive USB drive USB drive
(commerecially (commercially (commercially
available) available) available)

Ground cable

Ground cable
(commercially

Ground cable
(commercially

(commercially
available) avallable) available)
AC adapter AC adapter
AC adapter (100 V to 240 V AC) (100 V to 240 V AC)
it B0 A @©Product code: ©Product code:
ES0024007 N-MVS08 ES0024007 N-MVS08

LAN cable (2 m)

@Product code:
WCL0020

Amplifier interconnection cable
(0.5 m)

©Product code: WCM0005 N-MVS08

LAN cable
(2m)

Switching hub
(commercially available)

LAN cable (2 m)
©Product code: WCL0020

Measurement
software

* Measurement

PC not included
Signal input/output inciu

1 \ p
) 9 N
cable (3 m) g\
(with Y terminals, x25) ﬁ‘

-

Injection molding machine
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@ Injection Molding Monitoring
System

— System configuration example (five in-mold pressure points, one in-mold resin temperature £
- 0 - - 0 = ] = [7]
point, one mold surface temperature point, one injection molding machine point) 2
174
.é U>)~
c2
Available separately Included with MPV04S Included with MVS08A-S % %
UPIO1A resin temperature preamplifier § 3
for the MVS08 £2
5 ©Product code: UPIO1A
[}
S
8
[}
o
EE
Resin temperature sensors - ejector pin type = %
(EPSSZL series) Futaba 1)
Resin temperature sensors - flush-mount type Fo
(EPSSZT series) uPTO1 S £
@Product code: Refer to the catalog. g §
£=
Mold surface temperature o
UPPO1A pressure preamplifier Futaba sensor %
for the MVS08 \ 1 ®Product code: STF04.0x08.0x026 @
UPPO1 [y
©Product code: UPPO1A MO MARSHALIG SYSTEN g' g
m— C3
86
; 5 2
>
Pressure sensors - ejector pin type % §
(SSE series) : ==
Pressure sensors - button type f
(SSB series) I
©Product code: Refer to the catalog. %

Pressure measuring amplifier
set (analog voltage output type)

©Product code: MPV04S

UPTO1A mold surface temperature
preamplifier for the MVS08

@Product code: UPTO1A

| J

(2}
£
S

]
=

=
2

0
=
IS

Monitoring System

o
£
5
(7]
3
Voltage input cable (2-core, 3 m) =
@iaiig el ©Product code: WCI0130-2P N-MVS08 %
(commercially = aE>
available) | g ®
= >
1] N
ACadapter | —— —— | | @ rrmereem
Measurement
(100 V to 240 V AC) software .§
[s]
* Measurement %
Pressure sensors - ejector pin type PC not included o
(SSE series) £
Pressure sensors - button ty.pe L T QE)
(SSBISeres) USB drive 3
©Product code: Refer to the catalog. (commercially ()
available) LAN cable
Ground cable 2m) ——
(commercially
available) s
MPV04 pressure measuring amplifier k]
connector cable (2 m) | ] \ £
©Product code: WCI0420-MPV04 N-MVS08 k g(/ G "‘g
Q
AC adapter ﬁ‘- %_) o
(100 V to 240 V AC) Signal input/output g
cable (3 m) [ 3
(with Y terminals, x25) Injection molding machine
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Press the LOAD TEMPLATE button to display various automatically saved waveform data on the measurement screen.
Waveforms can be overlaid on the screen during measurement to allow visual confirmation of measurement changes when
setting or altering molding parameters.

28 Mold Marshalling System TR
Fils  Syatem  Loceuser  About
HORTIOR MOsE Futaba

Qﬂ:av‘ M 1 = - =

; 6 shot o Claar
@h:me SPAN:125 INTERVAL:10rris TEMPLATE:ad_UIPTOLEMC_Shoti43 20180427 153720 MODULE] picsv SETTINGS:URTOIEMC XML Froduction scheduled nurmber of shots:l NG shot o

e st mj Il n MODULEL =

e | (AR bl (e O] W —

MAINTENANCE Mcce

|

s wooe |

SETTINGS ] e —
[ MODULEZ
LMD TEMPLATE = i Pesk dmbegral

Press the hide/display overlaid waveforms button on the toolbar to display overlaid waveforms for up to 99 cycles.
Variations in the waveforms can be checked in real time for each shot, allowing visual confirmation of the transition from
molding start to stabilized molding.

B
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The molding machine and other external devices can be controlled by setting threshold values for individual measurements

and outputting voltage signals when these values are exceeded.

The signals are output using an NPN open collector, allowing control of V-P transfer and other operations.

[ Bystem | M5t [ SERSOR

Statuz:  Enabled Channel Name: - Gavity P

Benzor Senzitiity G163

Momitorre settine ] | vanitcring setting? |

| Moniorine Zone | Wonitoring Zore 2
Method: | Prak. - Methord: Prak *|
Timels]: 10| 10 10 Timelsl: 10082 10
“alue [MPal; M0k 10 100 Waka[mFal: 0 g

[7] Tirme ta Peak Monitaring Titearal Monitcring

Tima[=]: 10042 10 100 Wahe[MPas]: 0f3-fta

Eject Manitoring Titsgral to Pesk Monitoriog

Timel=l: 1002 fa 12002
abe[MPaz]: 02|10

Walua[MPa]: 00 10 100 =

100}

100k

102

Foini Monitorie

Timels1: 0502
Walus[MPa]: 1004 4 00k

o W-F Tranzfer

1 Ualue[MPa]: s /7t

L |

| Reflect |

Systmm | MYEQ] | SENSOR

Statuzt  Enabled

Channel Mame: - Gavity Mal T

Sencor Bensitivites 14000

Moeitor e setting | | Waritoring setiingd

Montaring Zone | Meonitor g Zons 2
Mathod: |Paak - Wiethod! |Pesk -|
Tima[z]! 10002 40 a0z Timalz]: 2005 4o
Walue 2] 50002 | 4o 16012 Valu=[Cl: B0 4o

Tine 4o Peak Manitoring Intesral Monitoeme

Timelz]! 10012 to 10012 Value[Csl: 0% to
| Eject Manitoring Intesral to Peak Monitcring
Timalz]: G004 10 400}
Value[Te]: It
Walue[S1: 104 0 15005

3002

5002

L

I

Poirt Mat toting
Timelz]! 150}z
YValue[]: 601 1 oz
41 W-F Transfer
P T T T r T T T
i
l\faluel_'t]: e /"
i

e s e
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Multiple monitoring zones can be set based on the reference waveform. If the waveform falls outside the monitoring zone,
the amplifier outputs an alarm signal, which can be linked to an unloading machine to automatically screen for defective
molded products. This significantly reduces the time required for product inspections.

(12 monitoring settings are possible for each channel).

(D Area pressure monitoring

[Blue broken curve: OK / Red broken curve: Alarm]
Monitors whether all measurements are within the preset pressure
range over the specified monitoring timeframe.

4 Manitaring Tone |
Mehod;
I ——— ] -

u--;vamuﬂpa]

G 4o s

I 10 165 4

(® Monitoring after t seconds
[Blue broken curve: OK / Red broken curve: Alarm]

Monitors whether the pressure value lies within the preset pressure range

after the specified time period.

/| Paint Monitaring

Timels]: 67112

Walue[MPa]:

® Integral monitoring

Monitors whether the area enclosed
by the pressure waveform and time
axis (area shaded in red) lies within the
specified range of the integral.

(® Peak integral monitoring

Monitors whether the integral (area
shaded in red) up to the maximum
pressure (peak pressure) value lies
within the specified range of the integral
over the measurement timeframe.

@ Eject pressure monitoring

Monitors whether the eject pressure lies within the preset pressure range
over the specified monitoring timeframe.
* Requires eject pressure of around 5 MPa.

Mold Marshalling System General Catalog VOL.10

(® Peak pressure monitoring
[Blue broken curve: OK / Red broken curve: Alarm]

Monitors whether the maximum pressure (peak pressure) value
lies within the preset pressure range over the specified monitoring
timeframe.

7] Monitoring Zone 1
Method: [Peak  ~

Timels]: 15812 10 09812

- Walue[MPal: 1834 1o 2
-

@ Peak pressure arrival time monitoring
[Blue broken curve: OK / Red broken curve: Alarm]

Monitors whether the maximum pressure (peak pressure) value during
the measurement time lies within the specified monitoring timeframe.

V| Time to Peak Monitoring

Timels]:
e s o et 1|

1612 o 067}%

H 1o E=

Time[s]: 9002 to 10,0012

Value[MPa]: 004 to 25008

* Other functions include rising time monitoring, falling time monitoring, average values monitoring, section average monitoring, and section integral value monitoring.
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Injection Molding Monitoring
System

—> Saved data types

Data can be saved as “configuration files,” “waveform data,” or “numerical data,” as shown in the following table.
Saved data can be displayed in tabular or graph form using commercially available spreadsheet applications for effective
use as quality control data.

Destination folder

Data type [tem Extension (default for Windows 7) Remarks
C:/Documents and ® Setting parameters for measurement
Configuration ) - and monitoring. This is used by
file Parameter settings xml sethgg;/U;emame/ selecting from within a folder on the
MMS_Settings PC and saving in the ampilifier.
C:/Documents and @ Saved separately by shot number
. ® This can be loaded as reference
\éviveform Pressure waveform .csv iﬂe&gg;&#s:/rga?e/ waveform data in MPS08 software.
Bl — ae @ Data can be loaded into spreadsheet
folder applications for editing.
' L @ Saved separately by date
Saved t|me and date Pe".:lk arrival time e The data can be loaded into
(Time) (Time at Peak) spreadsheet applications for editing.
® Alarm evaluation details (the monitoring
Trigger interval Pressure after t item causing the abnormality if an
(Interval) seconds abnormality is detected) are recorded
(Value at point) using the codes shown in the following
table:
Eject pressure -
Numerical Shot number (Shot) | ook over eject C+/Documents and Gegs | fieaniie
data osv settings/Username/ Blank | No alarm
monitorin ' MMS_DATA/Date [ .
i(tems) g Alarm evaluation integral (ntegral folder_ Z1 | Monitoring zone 1 evaluation

result (Result)

Alarm evaluation
details (CHX_Result)

Peak integral
(Integral to peak)

Peak value (Peak)

Z2 | Monitoring zone 2 evaluation

PT [ Peak arrival time evaluation

T | Evaluation of pressure value
after t seconds

| Integral evaluation

P1 | Peak integral evaluation

—> Example of use with spreadsheet applications

Pressure waveforms saved in CSV format can be displayed in tabular or graph form using spreadsheet applications as
shown below.

Tabular form example Graph form example

Tima CH-1 CH-2 CH-3 CH-4 CH-T
(-] [Mpa) (Mpa} [y+] ey iMpa) {Mpa) Mo}
[} [ 08 ) [
—oar o o & it ]
[N 034 0.3 002
e et e st ——
e .
[ ood 031 [T 24 1051
e
1 s e e
e e s D
no18 022 03 ] [
e et e s = o
(0219 108 109 [N] ] 1]
e e et : :

250 _
——Chi [MPa] ——Ch2 [MP3] cha[e]
5 200 ——hA[T] ——Ch5[MPa] — Ch7 [MPa]
§ —— ChE [MPa]
50
.!.
i 00
®
2
S J’—\ B
5 P
0 1 2 : # 5 & 7 8 3
Time [sec]

In-mold Resin Pressure
Measuring System

In-mold Resin Temperature

Measuring System

Mold Surface Temperature
Measuring System

(2}
£
S

]
=

=
.9
0
=
&5

| Monitoring System

Flow Rate Measuring
System

Flow Front Detection

System
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= Injection molding itoring system, preamplifiers

Product name Product code Remarks
[Accessories]
Injection molding monitoring system MVSOBA-S Injection molding monitoring system main unit (x1), AC adapter
set (3.2 m), LAN cable (2 m), signal input/output cable (3 m),
measurement software
Injection molding monitoring system MVSO8A

main unit

* Refer to the corresponding measuring system pages for information on use when connected to other measuring systems.

—) Measurement sensor for MVS08

Product name Product code Remarks
Direct pressure sensor for ) )
MVSO8 SPF04.0x08.0x030 UPQO1A is required.
L-shaped mold open measurement ) . .
sensor for MVS08 MEL1002G-L MPD200F is required.
Straight mold open measurement sensor MEL1002G-SF MPD200OF is required
for MVS08 auree:

*Refer to the corresponding measuring system pages for information on use when connected to other measuring systems.

— Preamplifier for MVS08

Product name Product code Remarks
Pressure preamplifier for MVS08 UPPOTA ; opirc#?t measurement (one required for each measurement
Resin temperature preamplifier 1 point measurement (one required for each measurement
UPIOTA .
for MVS08 point).
Mold surface temperature 1 point measurement (one required for each measurement
) UPTO1A .
preamplifier for MVS08 point).
Direct pressure preamplifier for 1 point measurement (one required for each measurement
UPQO1A .
MVS08 point).
Mold open preamplifier for 1 point measurement (one required for each measurement
MPD200F .
MVS08 point).

*Refer to the corresponding measuring system pages for information on use when connected to other measuring systems.
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@ Injection Molding Monitoring
System

— Accessories

Product name

Product code

Applicable product

Remarks

AC adapter (3.2 m)

ES0024007 N-MVS08

Signal input/output cable (3 m)

WCI0030 N-MVS08

LAN cable (2 m)

WCL0020

Measurement software

PVS N-MVS08

Amplifier interconnection cable
(0.5 m)

WCMO0005 N-MVS08

MVS08 injection molding
monitoring system main unit

Voltage input cable (2-core, 3 m)

WCI0130-2P N-MVS08

For connection to injection
molding machine or external
device

Voltage input cable (4-core, 3 m)

WCI0130-4P N-MVS08

STF mold surface
temperature sensor

Voltage input cable (6-core, 3 m)

WCI0130-6P N-MVS08

MPSO01A pressure measuring
unit

MPS08B pressure measuring
amplifier connector cable (2 m)

WCI0820-MPS08B
N-MVS08

MPS08B pressure
measuring amplifier

MPVO04 pressure measuring
amplifier connector cable (2 m)

WCI0420-MPV04
N-MVS08

MPVO04 pressure measuring
amplifier

EPTOO1 resin temperature
measuring amplifier connector cable
A (2 m)

WCI0120-EPTO01A
N-MVS08

EPTOO1 resin temperature
measuring amplifier connector cable
B(@2m)

WCI0120-EPTO01B
N-MVS08

EPT-001 resin temperature
measuring amplifier

Select Cable A for 1st channel and
Cable B for second and subsequent
channels.

ATPZ01 test probe connector cable
(2m)

WCI0120-ATPZ01
N-MVS08

ATPZ resin temperature
sensor test probe

The ATPZ01 is a unit for easily
checking resin temperature sensor
abnormalities.

Mold open measurement sensor
extension cable (3 m)

WSP6S06-1559-003

Cable for connecting the mold open
measurement sensor and mold open
preamplifier (one required for each
measurement point).

Mold open preamplifier MPD200F
connection cable (3 m)

WCI0130-MPD200F
N-MVS08

Cable for connecting mold open
preamplifier and MVS08 (one required
for each measurement point)

MVS08 bolt retaining brackets (set
of 2) (Material: SUS304)

ABMVS08

MVS08 injection molding
monitoring system main unit

Preampilifier extension cable (1 m)

WCPO0110 N-MVS08

Preampilifier extension cable (2 m)

WCP0120 N-MVS08

Preamplifier extension cable (4 m)

WCP0140 N-MVS08

Pressure preamplifier

For UPPO1

Resin temperature
preamplifier

For UPIO1

Mold surface temperature
preamplifier

For UPTO1

Direct pressure preamplifier
For UPQO1

In-mold Resin Pressure
Measuring System

In-mold Resin Temperature

Measuring System

Mold Surface Temperature
Measuring System

(2}
£
S

]
=

=
.9

0
=
&5

| Monitoring System

Flow Rate Measuring
System

Flow Front Detection

System
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Allows real-time monitoring of the flow front speed of the resin inside the mold by displaying as waveforms using dedicated

measurement software.

Helps improve the accuracy of CAE (flow analysis); evaluates the effectiveness of air and gas bleeding to predict mold

maintenance intervals and other applications.

Short intervals along time axis indicates
fast flow rates.
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Long intervals along time axis indicates
slow flow rates.



[System configuration diagram]

Molding machine, control unit < g
2
&
External trigger ]
signal output % @
2 o
: occ
Control signal o5
=R
output £8
£=
e
=}
8
8
LAN cable Data logger, etc. £c
22
ba 5 -9
HoLD NARSHALLN sYSTEHS £3
Amplifier main unit 2 o
T =
S a3
£8
£=
AC adapter Flow rate -
sensor =
S
8
§5
g
i N Ed
AC outlet — - A g
g >
Preamplifier <2
o O
==

Measuring principles

Radiates visible light onto resin to detect reflected light.
The detected reflected light is converted into electrical signals by the preamplifier, after which dedicated measurement
software calculates flow front speeds.

Injection Molding
Monitoring System

Resin inflow

o
=
=
>
%)
«
o
=
i
©
o
E
o
[

System

Flow rate
sensor

System

Preamplifier

Flow rate measuring amplifier PC
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Flow rate measuring amplifier

[ Allows simultaneous measurement of two channels with

[ Waveforms can be displayed in real time on a PC. All me
saved to the PC. Enables review of past measurement re
detected.

—> Specifications

MFS02S flow rate measuring amplifier

Product code MFS02S
Number of measurement points 2
Output voltage OVto10V
Analog voltage output
Impedance 100 Q
Sampling interval 1ms/5ms/10ms /20 ms
Sampling period”® Max. 120 s
Measurement range 10 mm/s to 1,000 mm/s”
Power supply Power supply 12 V DC (dedicated AC adapter, input 100 V AC)
specifications Maximum power consumption 52 W
; ) Operating temperature 0°C to +50°C
Environmental resistance = = -
Operating humidity 35% to 85% RH (no condensation)
Weight Approx. 1,000 g
Accessories AC adapter, LAN cable, software, mounting magnets (x4)
Recommended hardware (PC) specifications Processor - Intel Core I.I Dgg CPU or higher
Required memory: minimum 1 GB

*1 The range of flow rate measurements will vary depending on product thickness (t). The range quoted here is for t = 1.
*2 One preamplifier and flow rate sensor (not included) are required for each measurement point.

*3 A PC (not included) is required for this measuring system.

*4 Interval for measuring data. 1 ms (1/1,000 seconds) means the acquisition of 1,000 data items per second.

*5 The time period for which data can be measured
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Flow Rate
Measuring System
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— Preampilifier

Product code | UPVO1

Flow Front Detection

System

®3.8
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Flow rate sensor

SMF04.0X08.0

[ Allows easy measurement with a single se
direction.
[ Flush-mount type for high degree of flexibility

—> Specifications

Product code SMF04.0x08.0x026
Probe material SUSB30 (hardness: HRC 38 maximum)
Operating temperature range Mold temperature not to exceed 150°C
Withstand pressure 150 MPa maximum
Cable With stainless-steel protective tube (outer diameter 3.4 mm), minimum bending radius 50 mm
— External dimensions
" 35 ]
& 2 M5X0.5 20 15 | &
] =
078, 3| |87 5 5 g Control no. (8 digits) 8, % o ’, Ej
] T s
& 1

|
-
%
/
0,
Aot
/)<.
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Flow Rate
Measuring System

g
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) ) g
‘? M
c2
One retaining screw (available 25
separately) is required for each sensor. Eé

A wrench (available separately) is -

required to tighten the retaining screw. o

. * Does not apply if the customer selects a different %

gL | clamping method. 213_

o
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=
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Opening a measurement data file displays the automatically saved flow rate waveforms on the measurement screen. Waveforms
can be overlaid on the screen during measurement to allow visual confirmation of flow rate changes when setting molding
parameters, flow rate variations during mass production, and flow rate fluctuations after altering molding conditions.

i =[Bix|
Jrile BE &T YATL AT Futaha
LR SRS [ k|

Waveforms for each molding cycle can be overlaid for up to 99 cycles on the display setting screen.
Variations in waveforms inside the mold are displayed in real time.

[l 4- 1=

TER
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Flow Rate
Measuring System

Saved data types

This software allows data to be saved as “configuration files,

waveform data,” o

r “numerical data.”

Destination folder

Data type [tem Extension (default setting) Remarks
@ Setting parameters or measurement
. R . C:/Program Files/Futaba/ Used by selecting from within a
Configuration file Parameter settings xml o )
pfs folder containing the saved files on
the PC.
@ Saved separately by shot number
Measured waveform (LSp) C:/Users/Username/My ®Can be loaded as reference
Waveform data Passing waveform (HS ? .csv Documents/MMS_DATA/ waveform data on the PFS software.
9 P Date folder @ Data can be loaded into spreadsheet
software for editing.
Numerical data C:/Users/Username/My :gafllleeéssc;rezigilong: e;a?:y.
(monitoring Peak file (Peak) .csv Documents/MMS_DATA/ P Yoy
\ ®Data can be loaded into spreadsheet
items) Date folder

software for editing.

— Example of use with spreadsheet software

As shown below, flow rate waveforms saved in CSV format can be displayed in tabular or graph form in spreadsheet

software.

Tabular form example

Time CHI1 CH 2
(sec) (mV) (mV)
0.00285 1623.63 4150.64
0.0029 1603.49 4120.73
0.00295 1566.26 4005.98
[ o003 [ 750339 | 37899 |
0.00305 1442.35 3479.83
0.0031 1392.3 3200.27
0.00315 1377.65 3019.59
0.0032 1403.28 3021.42
0.00325 1461.27 3219.8
0.0033 1546.73 3537.2
0.00335 1626.69 3947.38
0.0034 1699.32 4308.73
0.00345 1748.76 4627.97
0.0035 1780.5 4833.06
0.00355 1794.54 4958.8
0.0036 1793.32 4996.64
0.00365 1778.67 4966.73
0.0037 1757.31 4887.38
0.00375 1732.89 4771.41
0.0038 1706.04 4657.88
0.00385 1685.28 4540.68
0.0039 1667.58 4443.02
0.00395 1657.21 4366.72

Graph form example

W_\[\,——

o
=
=
>
%)
«
o
=
i
©
o
E
o
[

V1

0.002 0.004 0.006 0.008

[sec]

In-mold Resin Pressure
Measuring System

In-mold Resin Temperature

Measuring System

Mold Surface Temperature
Measuring System

Injection Molding
Monitoring System

Flow Front Detection

System
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— Flow rate measuring amplifiers/sensor

Product name Product code
Flow rate measuring amplifier MFS02S
Preamplifier UPVO1
Flow rate sensor SMF04.0x08.0x026
— Accessories
Product name Product code Applicable product Remarks

Retaining screw M8x0.75

) EPSSZT-M
(fine) SS 8 Material: SUS303
Select M8x0.75 (fine) or M10x1.5 (regular).
One retaining screw is required per sensor.

Retaining screw M10x1.5

(regular) EPSSZT-M10
Flow rate sensors
SMF series )
Sensor securing wrench EPSSZT-FXWR Material: ,SUSSOS -
Used to tighten retaining screws or
remove sensors stuck due to tar buildup;
Sensor removal wrench EPSSZT-PLWR compatible with both fine and regular

retaining screws.
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‘ Flow Front Detection System

To molding machi
control board

© Measured waveforms
Location at the end of the molded product allows use in controlling V-P transfer timing and detecting short shots.

Operation signal diagram

Arrival of
Melt front

Output
Voltage

Threshold Voltage

Control output
ON

OFF -
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[System configuration diagram]

(9]
<
>
@
oE
&2
£ >
3(/)
2
TS
£8
£=
Molding machine,
control unit 9]
=}
2
o
[}
o
g £
o
Omnain & 2
OUTPUT | | nn
DISO1 I go
NOLD MARSHALLING SYSTEN® """””""“[J:B B TS
FLOW FRONT DETECTION %3
=R
T O
ZERO __ GAIN_THRESHOLI EE
Amplifier main unit
<
=
[
8
£€E
o2
"2
%w
€2
3%
Flow front detection sensor % s
==

Measuring principles

The arrival of the resin flow front is detected instantly using infrared light.
The LED lamp lights up at the same time as signal output from the open collector.

Injection Molding
Monitoring System

“— Resin inflow Runner

Flow Rate Measuring

System

Optical fiber

Control signal

outeut I

Flow front detection amplifier Molding machine or control unit

Flow front detection sensor

f=
S
=
3]
9]
g
©
(=]
=
[=
(<)
[
2
k)
i

System
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Flow front detection amplifier

DIS01

. Infrared detection system resistant to disturbanc

| Threshold for outputting control signals can be a

— Specifications

Product code DISO1

Power supply voltage +15V DC, 1.5 W maximum

Control output 0Vto13V

Adjustment output O0Vto 13V

Control signal output NPN open collector, withstand voltage 50 V, maximum current 100 mA
Operating temperature range 10°C to 40°C

Mounting method Magnets or screws (M4)

Weight Approx. 0.2 kg

* Does not include power supply cables or screws.
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@' Flow Front Detection System

— External dimensions

In-mold Resin Pressure
Measuring System

LED lamp

110

y Futaba O open gglﬁg‘gﬁégg

DISO1

[ -15V.
HOLD WARSHALLING SYSTEM® PONER SUPPLY | 6N
FLOW FRONT DETECTION SHIELD

)

L ZERO__ GAIN THRESHOLD

95 ®4.2 holes X2

External connector
terminals

42

In-mold Resin Temperature

Measuring System

Sensor connector <

Chassis grounding terminal

5]
<)
TT—
24
Mold Surface Temperature
Measuring System

Comparison voltage setting
adjuster knob

Output voltage offset
adjuster knob

Adjusted indication label

Injection Molding
Monitoring System

— External connector terminals

o

£

~ Signal name Input/output Details :?_;

N @

OPEN COLLECTOR Output Comparison voltage signal (open collector) §

O OPEN COLLECTOR - o
THRESHOLD THRESHOLD Output Comparison voltage output (no buffer) Se
OUTPUT &
GND OUTPUT Output Analog output 5 2
-15V =

POWER SUPPLY GND GND Output Ground
+15V I

SHIELD -15V Input Negative power supply input (-15 V +5%) -

@ O GND Input | Ground §

+15V Input Positive power supply input (+15 V +5%) E

J -

J SHIELD — (Connected internally to ground) é

3

o

[T
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Flow front detection sensors

Ejector pin type

. Infrared detection using optical fiber
L

| High-speed response: 8 ms (for 63.2% respc

| Ejector pin configuration allows easy installa

— Specifications

Product code DISSZL series (— page 96)
Pin diameter @3 or 94 (3 for L =30 mm only)
Pl matertal Overall length 30 mm type SUS6B30 (hardness: HRC 38 maximum)
Overall length 60 mm to 220 mm SKD61 (hardness: 900 HV minimum, nitride treated after tempering)
Temperature detection method Infrared detection (using optical fiber)
Operating temperature range Mold temperature not to exceed 150°C (excluding pin tip)
Withstand pressure 150 MPa maximum
Cable With stainless steel protective tube (outer diameter 3.7 mm), minimum bending radius 50 mm

— External dimensions oOverall length 30 mm type

* Two different pin diameter types

] M Do not bend over a length of Control no.
45 mm from flange edge!

+0.02
0

5 2
- D§ g FC type optical @
© S connector L
4.0 (from underside of flange)
¢1030s Cable length (500, 1,000, 1,500 mm)
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@' Flow Front Detection System

External NS Customer-specified overall length type (60 mm to 220 mm) g
[
i
ol
2
3 (%]
a2
g
N ZE °3
*1 For an overall length of 200 mm or greater, _é g
tolerances are 0 mm to +0.05 mm
()
5 S
E 8
ED g
S £ £
o Do not bend over a length of S 2
2 45 mm from flange edge! S5
8 Control no. & =
5 35
8
@ £=
0 |\ H
8 e FC type optical %3
© S connector ~ o
- S
©
3
. £E
4.0 (from underside of flange) @ %
¢1030s Cable length (500, 1,000, 1,500 mm) SH
£2
3=
a5
TG
o O
==
= Mounting example .
22
T >
§ (]
o
c <
28
_ 85
£=
Mounted on moving side D
Mounted as ejector pin 605 .
: —||—T]— £
E 5
f ‘ ]
H «
: =
i = o
: N ™ Mounted on T
0 T ) ) o E
H < fixed side =2
f S o2
f 22— | (7))
f S —]
: R
! Note: The flange cannot be D-cut.
c
| 0
=
7 g
©
/ (=]
Sensor cable S
e
[
2
o
i
c
55 g
= E
s ,, Connected to moldi g
S E onnected to molding k=
machine or control unit )
2
o
o
Q
o
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Flow front detection sensors

Flush-mount typ

RoHS compliant

" Infrared detection using optical fiber
| High-speed response: 8 ms (for 63.2% respon

| The flush-mount type provides wide latitude in

— Specifications

Product code DISSZT series (— page 96)

Probe diameter o4

Probe material SUS630 (hardness: HRC 38 maximum)

Temperature detection method Infrared detection (using optical fiber)

Operating temperature range Mold temperature not to exceed 150°C (excluding pin tip)
Withstand pressure 150 MPa maximum

Cable With stainless steel protective tube (outer diameter 3.7 mm), minimum bending radius 50 mm

— External dimensions

M8x0.75 (fine) Control no.
M10x1.5 (regular)

Retaining screw (available separately)
* See next page for dimensional diagram.

(¢9.8)

FC type optical
connector

¢4 8.00e (hB)
|¢7 —8.1
_lo

[T
oo
g+g02 .1 usﬁ‘ \ Protective tube
o5 M5x0.5 (fine)

e E——
Do not bend over a length of 25 mm from probe edge!

30 Cable length (1,000, 1,500, 2,000 mm)
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@' Flow Front Detection System

H )
Mounting example g
[
i
o+
N P g
3 (%]
2
One retaining screw (available 2 ;
I separately) is required for each sensor. Eé
A wrench (available separately) is -
required to tighten the retaining screw. o
* Does not apply if the customer selects a different %
> clamping method. g
L — EE
S — | ko)
s bi ° £5
€ensor cable a
\\ / &’ g’
\ % 5
(7}
=
<
=]
©
__J 8
£
S5 53
= 2 n
o = @ >
\ 25 Connected to SP
© £ : ; €2
[l molding machine 5E
or control unit < 3
............................................................................................................................................... ° o
s=

M8 (fine) retaining screw M10 (regular) retaining screw

¢7.3 (recommended) ¢7.3 (recommended)

¢4 +8.0] 2(H7)

* Fit with sensor in situ to

P o
A AEIELT) Fit with sensor in situ to BT e e

@48 prevent resin leaks

0
@4 5008h6)

10 8.08%
12 8.0"8%

7

Injection Molding
Monitoring System

(5
b

M10 retaining !
T ~~_screw

¢34

M10x1.5
(regular)

(fine)

M8x0.75

1

ming10.5 ming12.5

L

Flow Rate Measuring

System

= Retaining screw
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= Flow front detection amplifier

Product name

Product code

Flow rate measuring amplifier

DISO1

= Flow front detection sensors - Ejector pin type (overall length 30 mm type)

Product name TP GRS Product code
(mm)

Ejector pin type, overall length 30 mm )

Cable length 0.5 m DISSZL-03.0x030 N0O50

Ejector pin type, overall length 30 mm 30 DISSZL-03.0x030 N100

Cable length 1.0 m

Ejector pin type, overall length 30 mm DISSZL-03.0x030 N150

Cable length 1.5 m

Ejector pin type, overall length 30 mm )

Cable length 0.5 m DISSZL-04.0x030 N0O50

Ejector pin type, overall length 30 mm 40 DISSZL-04.0x030 N100

Cable length 1.0 m

Ejector pin type, overall length 30 mm
Cable length 1.5 m

DISSZL-04.0x030 N150

—> Flow front detection sensors - Ejector pin type (customer-specified overall length 60 mm to 220 mm type)

Product name M CIEMEEEr ¢ Product code
(mm)
Ejector pin type, customer-specified overall length )
Gable length 05 m DISSZL-04.0xOO0O.0OO N050
Ejector pin type, customer-specified overall length 40 DISSZL-04.0xO00.00 N100

Cable length 1.0 m

Ejector pin type, customer-specified overall length
Cable length 1.5 m

DISSZL-04.0xOO0O.0O0O N150

— Flow front detection sensors - Flush-mount type

Product name i GEmEEr 23l Product code
(mm)

Flush-mount type, cable length 1.0 m DISSZT-04.0x030 N100

Flush-mount type, cable length 1.5 m 4.0 DISSZT-04.0x030 N150

Flush-mount type, cable length 2.0 m

DISSZT-04.0x030 N200
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@‘ Flow Front Detection System

— Accessories

Product name

Product code

Applicable product

Remarks

Retaining screw M8x0.75 (fine) EPSSZT-M8
(F:s;e:]iggg screw M10x1.5 EPSSZT-M10
Sensor securing wrench EPSSZT-FXWR
Sensor removal wrench EPSSZT-PLWR

Flow front detection
Sensors
Flush-mount type
DISSZT series

Material: SUS303

Select M8x0.75 (fine) or M10x1.5
(regular).

One retaining screw is required per
SEensor.

Material: SUS303

Used to tighten retaining screws or
remove sensors stuck due to tar
buildup; compatible with both fine and
regular retaining screws.

In-mold Resin Pressure
Measuring System

In-mold Resin Temperature

Measuring System

Mold Surface Temperature
Measuring System

Injection Molding
Monitoring System

Flow Rate Measuring
System
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In-mold Resin Pressure

Measuring

In-mold Resin Temperature

Measuring System

FUTABA Sensing School
MMS Cloud

Reference Usage precautions

Q&A

Information Machinery and Tooling Division products
Introduction to the hot runner system
International sales offices
Contact information

Mold Surface Temperature
Measuring System

Injection Molding
Monitoring System

Flow Rate Measuring
System

Flow Front Detection

System
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D Reference Information | FUTABA Sensing School

— FUTABA Sensing School

This course of instruction teaches the basic of in-mold measuring systems using testing molds and el
molding machines. Attendees learn about pressure waveforms, how to reproduce the quality of molde
products using pressure waveforms, and methods for setting alarm monitors.

Overview

In addition to training for operating in-mold measuring systems, trainees also acquire real-world techniques for
actual molding situations. For mold measuring systems used overseas, we offer training in reproducing molding
conditions in a transferred mold from pressure waveforms, as well as, access to support from our international
offices and affiliates.

(1) Companies that have adopted an MMS or are considering introducing one

(2) Customers planning to take an MMS to an overseas location

(3) Training for new recruits, development of MMS instructors on location

Targets (4) Tertiary students and others (laboratory)

(6) Individuals involved with injection molding but with little experience with in-
mold measurements

(6) Individuals wishing to learn the basics of in-mold measurement

Location Chosei Precision Machine Technology Center, Futaba Corporation
Address 1080 Yabutsuka, Chosei-mura, Chosei, Chiba Prefecture 299-4395, Japan
Attendees 1 company (three people) per day of lessons*'

Cost Free

Dates of classes | Shown on our website

*1 Lessons are conducted on a one-to-one basis. No classes are held with trainees from other companies.

Curriculum

Pressure measuring course

Classroom (3 hours) Practical (3 hours)*'
(1) Significance and purpose of measurement (1) Preparing for measurement
(2) Pressure measurement basics: selecting sensors, installation location, | (2) Embedding the sensor, wiring the
signal wiring measurement system
(3) Using sensors: understanding waveforms, extracting molding (3) Observing and analyzing waveforms
conditions, mold monitoring (4) Methods for reproducing quality by matching
(4) Preparing for initial trials and thereafter waveforms
(5) Measurement software and an explanation of software functions (5) Methods for setting alarm monitors™
(6) Troubleshooting
(7) Repairs, maintenance, calibration

*1 Our instructors will handle heavy objects and operate molding machines.
*2 Instruction will involve actual test molds and electronic molding machines.

100 | Mold Marshalling System General Catalog VOL.10



—> Example of real-world lessons and lesson flow £
&

Recommended methods for checking when embedding pressure sensors in molds 2

S 3

£a

Bench testing helps eliminate problems, like failure to obtain waveforms. Beginners unfamiliar with in-mold £2

measurement or personnel located at overseas plant where support is difficult to obtain can learn these and other

important skills for real-world use. o

Checking sensor embedding Junction cable %E

28

o)

<2

Measuring g %

amplifier £s

LAN cable

Slowly loosen the retaining bolts on the
ejector plate.

If the sensor outputs pressure
waveforms, the likely issue is preloading.

Mold Surface Temperature
Measuring System

Reproducing quality matching waveforms using a rectangular test mold

Injection Molding
Monitoring System

One method for reproducing molded products involves reproducing pressure waveforms. Good quality can be
achieved by matching waveforms on different molding machines. This method is suitable when gathering the
conditions required for mass production.

(o)}
70 I I I g
Standard waveform 2
60 Q
Injecti 3
njection ®
— 50 2
& speed CE
= 40 increases E g
£ k \ -
>
ﬁ 30 T
T 20 A c
S
10 / 3
[]
0 / 5'«\/ \ ~ *\ -
0 1 2 3 4 5 s c
Time [s] “g' 8
o2
[Ty /]

Lesson flow

You can apply to attend our classes online at our website.
(1) Use the "Futaba Sensing School" application form on our website to apply.
(2) We will contact you with details about dates, etc., using the contact details you provide.
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B Reference Information | MMS Cloud

—> MMS Cloud - loT Cloud Service for In-mold Measuring Systems

Accumulate measurement data in the cloud and view the data in re

S Cloud

A PC is required for each molding machine The mo
Using such systems at mass production plants can be
poses numerous issues, including the cost of
the PCs, security, and data consolidation.

lE ')

Plant A Plant A

Switching hub

2= (Commercially available)

MPS08B

Plant B

Switching hub
(Commercially available)

- Dy
‘-

Injection molding machine  Injection moldi Injection molding machine  Injection molding machine  Injection molding machine

Building a smart factory where pressure data for multiple molds can be
managed centrally, even without a PC

« Internal mold pressures are important indicators in the quality control of molded products. Mold pressures can
now be managed centrally.

» This makes it possible to perform tasks such as traceability management, improving the precision of inspections,
eliminating the release of defective items, and optimizing the entire process.

* Removing PCs from the plant improves plant security by eliminating PC theft and preventing data removal.

Allows systems to be configured cost-effectively using existing amplifiers

* Allows systems to be configured simply by connecting existing MPS08B pressure measuring amplifiers to a
dedicated gateway.

* Allows accumulatio of cloud measurement data for four MPS08B units with one gateway, or for 10 MPS08B units
with three gateways.
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Product code CGOT1 "é-’.E
Q
Wired interface Ethernet 10BASE-T/100BASE-TX/1000BASE-T x 2 %:%
[$]
(]
Security TPM2.0 (Trusted Platform Module) §§'
>
Weight 160 g (not including accessories) éé

Supplied via DC-Jack: 4.75 to 5.25 V DC

RO ERIES Supplied via Wide DC: 10 o 48 V DC*'

£
Operating During operation | Temperature: -20°C to +60°C/Humidity: 20% to 80%Rh (no condensation)* gg
conditions Storage Temperature: -30°C to +70°C/Humidity: 20% to 90%Rh (no condensation) §(§1
=
Power During high load | AC adapter 9.0 W (16.9 VA)/Wide DC (48 V) 7.5 W (not including external base power) %g
. Qo
CONSUMPLION  \yhen idling AC adapter 5.5 W (11.2 VA)/Wide DC (48 V) 4.0 W £=
Environmental protection Complies with RoHS Directive ——
Certification (WLAN/BT) JATE/TELEC o
(OF] Debian GNU/Linux (64-bit) §
Q
; USB Type A microUSB cable x 1, AC adapter x 1, heat dissipating installation bracket (with %
Accessories - 2
retaining screws) x 1 5]
5
*1 To use this function, connect an external noise filter (SNR-10-223-T (COSEL) or equivalent). SZ{
*2 Attach the included heat dissipating installation bracket if this product is installed in an environment where ambient temperatures exceed 40°C. =@
External dimensions 5
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B Reference Information | MMS Cloud

— Monitoring screen

Dashboard
Menu
@ The top-level menu provides an overview of mold status from dashboards across various pages.,
(@ These menus allow you to register and manage different projects, molds, and injection molding machines. Trend
graphs and waveform graphs can be viewed for each menu.
® This menu allows you to register and manage measuring amplifiers. View operational status lists, trend graphs,
and waveform graphs for each measuring amplifier.
(® This menu allows you to make associations between the items set in @ and (3. View trend graphs and waveform
graphs for measurement data based on the details set.
(® This menu allows you to register and manage user accounts.
® This menu allows you to download measurement data in csv format.
@ This menu allows you to register and manage the CG01 dedicated gateway.
'[; MM Clowd Servics - Fosati-¢ xRS 5 a
© & @ hitps)/1-0-0-nm-B03-archive-cond-snapshot-dot-nf-mmsappspot com * BHH*»Q :
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— Price list

Product name

Product code

Applicable product

Remarks

Gateway

CGO1

Initial setting fee

Via contract

MMS Cloud usage
fee, software
maintenance fee

Via contract

Pressure measuring
amplifier for
MPS08B

This device is required to gather and convert measurement data from the
MPS08B pressure measuring amplifier and to connect to the MMS Cloud
from the intranet.

Access to the MMS Cloud requires purchase of the product.

To connect to the MMS Cloud, a contract is required for initial settings, and
to pay for cloud usage and software maintenance.

The gateway provides one LAN port. A separately available switching hub
(commercially available) is required if two or more pressure measuring
amplifiers are connected to a gateway.

Four MPS08B units can be connected to one gateway. Up to 10 MPS08B
units can be connected via three gateways.

An additional fee is required if more than 10 MPS08B units are to be
connected.

This is the initial setting fee required to make the settings for the dedicated
gateway, pressure measuring amplifier, and cloud software.
A contract is required in order to use the MMS Cloud.

A contract is required in order to use the MMS Cloud.
Each contract includes five accounts (1 admin and 4 users).
Up to five additional accounts can be added for an additional fee.

As a guide, 3 TB of storage capacity can store data for 10 injection molding
machines, a sampling frequency of 1 ms, sampling time of 120 s, interval
of 5 s, using 24 sensors, for 24-hour molding over three months. When the
stored data reaches 3 TB, the data must be downloaded to free up space.
If the data exceeds the storage capacity, an additional fee applies (see the
chart below).

[Pattern 1]

4.0TB fasssssmssasnnsssansnsannr -

[Pattern 2]

3.0TB

Capacity exceeded
notification email

2,778 [ e e | [RERE et

Storage capacity 10%
remaining notification email

1 month

Extra fee incurred
because the stored
data exceeds the 3 TB
limit at month-end.

No extra fee incurred
because the stored
data is below the 3 TB
limit at month-end.

MMS Cloud

In-mold Resin Pressure

Measuring

In-mold Resin Temperature

Measuring System

Mold Surface Temperature

Measuring System

Injection Molding
Monitoring System

Flow Rate Measuring
System

Flow Front Detection
System
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B Reference Information | Usage precautions

&Sensor usage precautions

Y

Do not pull! Do not twist! Do not drop! Do not bend excessively!

Pulling or twisting on cables may damage them.

2. Provide sufficient slack when connecting the connector cables to safeguard the connector from

excessive force. Pulling on or subjecting the cables to excessive force may result in failure,
interrupted measurements, or abnormal measurement values.

3. Take care never to allow current to pass through the sensor itself.

Do not disassemble. Doing so will adversely affect performance and safety.

5. Dispose of in an environmentally friendly manner.

Pressure sensors - ejector pin type SSE series STF mold surface temperature sensor
Applicable Pressure sensors - button type SSB series SMF flow rate sensor
products Resin temperature sensors - ejector pin type EPSSZL series Flow front detection sensors - ejector pin type DISSZL series
Resin temperature sensors - flush-mount type EPSSZT series Flow front detection sensors - flush-mount type DISSZT series
. Pressure sensors - ejector pin type SSE series
Pressu re Sensors [Applicable products] Pressure sensors - button type SSB series

Installation and measurements

N -~

The ejector pin type can be used for ejecting in the same way as regular ejector pins.
Do not connect to devices other than Futaba MPS08 and MPV04 pressure measuring amplifiers.

The output sensitivity must be set to obtain accurate measurements. Refer to the pressure measuring amplifier instruction manual for
information on setting output sensitivity. (* Even pins of identical diameters may have different sensitivity grades.)

The sensor unit can withstand temperatures of up to 150°C. The sensor must be cooled if it is exposed to higher temperatures.
Always use within the specified operating temperature range.

Ejector pin type sensors are capable of measuring pressures up to 100 MPa. Pressures beyond this may damage the sensor or
deform the pin.

Do not subject button type sensors to pressures exceeding the rated measurement range capacity. Pressures beyond this may result
in damage or deformation.

The minimum bending radius for the cables is 24 mm. Bending cables at a tighter radius may damage the cables.

To install cables, we recommend inserting the packing (the silicone tube included) between the spacer type ejector plates to secure
cables. (See the figure below.)

[Recommended mounting method for ejector pin type]

Silicone tube

Sensor cable
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Pressure sensor - ejector pin type machining

* Pressure sensors - ejector pin type SSE series only

9. The pin can be cut to the same length as a regular ejector pin. The pin must be cut perpendicular to the pin axis; the pin rotates with
respect to the flange section.

10. The sensor unit (flange section) is not waterproof. We recommend dry cutting and dry polishing (grinding); if grease or swarf affecting
resin gets inside the sensor, it may result in short-circuiting and damage.

11. Clamp the pin section when machining. Clamping the sensor unit (flange section) may cause deformation, damaging the interior, and
resulting in incorrect measurements. Also, be careful to avoid subjecting the sensor unit to excessive vibrations. The sensor unit is
built in the flange section; it is impossible to cut the flange.

A _ o Pin section !' fp_&; I
M, clamping :

Cutting Grinding

12. Never use a sander or grinder to cut or adjust the length of the pin. Doing so may damage the sensor unit.
\

Using a grinder Using a sander
13. Never machine the side of the pin beyond cutting the tip. Doing so may damage or reduce the service life of the sensor unit.
14. Ejector pin type resin pressure sensors are designed so that the pin will move in the axial direction (compression direction) when

subjected to pressure. The following table shows the guideline stroke for loads corresponding to a pressure of 100 MPa. If the
molded product cannot be convex, set the length to the guideline stroke as shown in the following table.

[Typical measurements]

Pin diameter [mm] 0.8 ®1.0 ®1.2 ®»1.5 »2.0 2.5 ®»3.0
Load equivalent to 100 MPa [kgf] 5.13 8.01 11.5 18.0 32.0 50.1 72.1
Stroke [mm)] 0.050 0.040 0.040 0.055 0.073 0.080 0.076

Pressure sensor - button type mounting

* Displacement of sensor unit

* Pressure sensors - button type SSB series only

15. Note the following when installing button type pressure sensors:

X

R SNNNNNNNNN

Do not mount the sensor
upside down.

The machined underside
must be smooth.

Do not machine the bottom
with rounded edges.

Install perpendicular to
the pin shaft.
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B Reference Information | Usage precautions

ReSi n te m pera tu re S e n S o r S [Applicable products] Resin temperature sensors - ejector pin type EPSSZL series

Resin temperature sensors - flush-mount type EPSSZT series

Installation and measurements

1
2
3
4.
5
6

The ejector pin type can be used for ejecting in the same way as regular ejector pins.

Take care not to drop the sensor, as it contains quartz fiber.

The sensor unit can withstand temperatures of up to 150°C.

Sensors are capable of withstanding pressures up to 150 MPa. Loads beyond this may damage the sensor.
The minimum bending radius for the cables is 50 mm. Bending cables to a tighter radius may damage the cables.

The output sensitivity must be set to obtain accurate measurements. Refer to the EPT001S resin temperature measuring amplifier
instruction manual for information on setting output sensitivity. (* Even pins of identical diameters may have different sensitivity

grades.)
Fouling at the ends of the connectors will affect sensor sensitivity. Remove any fouling with a soft cloth.

[Ejector pin type resin temperature sensor sensitivity grade marking location]

Control no. (4 digits)

Connector end

W T i<v>3><><><>< _— /

f T

Metal flexible tube Sensor sensitivity grade  FC type optical connector

(2 alphabets)

[Flush-mount type resin temperature sensor sensitivity grade marking location]

Sensor retaining screw
(available separately; see page 42.)

Control no. (4 digits)
Metal bellows tube L Connector end

- ( / . /
/ — - T

3 t

o)

M8x0.75 (fine) Sensor sensitivity grade FC type optical connector
M10x1.5 (regular) (2 alphabets)

Machining

8. Never perform additional machining of the pin. Doing so may damage the fiber inside.

108 | Mold Marshalling System General Catalog VOL.10




Mo|d surface temperature sensor [Applicable products] STF moid surface temperature sensor

Installation and measurements

1. The sensor unit can withstand temperatures of up to 220°C.
2. Sensors are capable of withstanding pressures up to 150 MPa. Loads beyond this may damage the sensor.
3. The minimum bending radius for the cables is 10 mm. Bending cables to a tighter radius may damage the cables.

Machining

4. Never perform additional machining of the pin. Doing so may damage the thermocouple measuring unit.

Flow rate sensor [Applicable products] SMF flow rate sensor

Installation and measurements

1. Take care not to drop the sensor, as it contains quartz fiber.

2. The sensor unit can withstand temperatures of up to 150°C.

3. Sensors are capable of withstanding pressures up to 150 MPa. Loads beyond this may damage the sensor.

4. The minimum bending radius for the cables is 50 mm. Bending cables to a tighter radius may damage the cables.
5. Fouling at the ends of the connectors will affect sensor sensitivity. Remove any fouling with a soft cloth.
Machining

6. Never perform additional machining of the pin. Doing so may damage the fiber inside.

Flow front detection sensors - ejector pin type DISSZL series

FIOW fro nt deteCti 0 n Se nso rS [Applicable prOdUCts] Flow front detection sensors - flush-mount type DISSZT series

Installation and measurements

Take care not to drop the sensor, as it contains quartz fiber.

The sensor unit can withstand temperatures of up to 150°C.

Sensors are capable of withstanding pressures up to 150 MPa. Loads beyond this may damage the sensor.

The minimum bending radius for the cables is 50 mm. Bending cables to a tighter radius may damage the cables.
Fouling at the ends of the connectors will affect sensor sensitivity. Remove any fouling with a soft cloth.

o pwWHO=

Machining

6. Never perform additional machining of the pin. Doing so may damage the fiber inside.

In-mold Resin Pressure

Measuring

In-mold Resin Temperature

Measuring System

Mold Surface Temperature
Measuring System

Injection Molding
Monitoring System

Flow Rate Measuring

System

Flow Front Detection

System
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B Reference Information | Q&A

@ In-mold resin pressure measuring system Q&A

' MPS08B pressure measuring amplifier

Q1. What are the specific advantages offered by higher noise resistance?

A. Highernoise resistance prevents malfunctions and adverse effects on the pressure measuring amplifiers and pressure sensors due to electromagnetic noise from

electrical equipment and other devices nearby. This makes it possible to obtain consistent measurements, which in turn helps improve traceability management.

Q2. How should multiple amplifiers be connected to allow simultaneous measurement of 24 channels?

A2. Use the amplifier interconnection cables (available separately) to connect multiple amplifiers. The corresponding number of junction boxes and
junction cables are also required. (Cable product code: WCM0010-R6P-R6P N-MPS08B &> catalog page 31)

Q3. Isit possible to edit waveform data imported to a PC?

| A3. Waveform data is saved as CSV files on the connected PC and can be displayed in graph form.

Q4. What is the purpose of the LAN port? Is wireless LAN connection possible?

| A4. The amplifier is connected to the PC directly using a LAN cable. The LAN connection is used for high-speed communications. Wireless
connection is not available.

Q5. What are the typical volumes of the data obtained?

AS5.  The volume of the waveform data will vary depending on sampling rate and measurement time.
Refer to the table below.
(Units: kB)
Measurement time
S T 30 seconds 60 seconds 120 seconds
1ms 704 1,407 3,050
5ms 141 282 617
10 ms 71 142 297
20 ms 36 71 142

Q6. What happens when the PC runs out of available disk space?

AB. The pressure waveform will appear on the measurement screen. Once the hard disk capacity falls below the set available capacity, the
“Available disk space” indication on the measurement screen will turn red. No data can be saved thereafter. We recommend transferring data
elsewhere at frequent intervals.

Q7. Canluse acommercially available LAN cable?

A7. Yes. (Depending on length, the cable may be susceptible to noise effects.)
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@8. Can | view waveforms on the molding machine monitor?

A8. Yes. The MPS08B also provides an analog voltage output. If the molding machine has an interface for inputting an analog voltage and the

machine is capable of displaying these values on the monitor, it can also display waveforms.

In-mold Resin Pressure

Measuring

Q9. Why is a trigger signal input to the amplifier required?

A9. The data is managed and monitored for each molding cycle shot. A trigger signal is input at the start of each shot. Zero resetting is also

performed simultaneously to cancel temperature drift.

In-mold Resin Temperature

Measuring System

' Ejector pin type pressure sensors

Q@1 0. Do the specifications for the previous sensors (EPS series) and new sensors (SS series) differ?

A10. The sensor flange diameter has changed from 5.7 mm to 6.0 mm.
The cable and connecting wires have also been modified to improve noise resistance. Thus, the connector type also differs.

Mold Surface Temperature

Measuring System

Q1 1. How durable are the sensors?

£
D0
AT 1. Thesensors can withstand at least 1 million cycles in repeated load testing (at normal temperature, 80 MPa, with cycle period of 1.2 s, and 3 £0
°m
mm diameter). This does not constitute a guarantee. Factors such as usage conditions may affect durability. 3 =
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Q@12. How strong is the sensor cable attachment base? 7
A12. The maximum tensile force that can be applied to the cable perpendicular to the pin (direction A in the figure below) before it fails is 9.5 kg.
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B Reference Information | Q&A

@ In-mold resin pressure measuring system Q&A

Q@1 3. Can the profile of the pin tip be machined?

A13. The profile cannot be machined for EP type pressure sensors, as machining to prevent rotation is not possible. However, using button type
pressure sensors allows machining because existing pins can be used unchanged.

Q14. Isit possible to measure mold release resistance (ejection force)?

AT4. Yes. This can be determined from the waveform at ejection on the measurement screen.

The ejection force (N) can be obtained by multiplying the peak pressure (MPa) on the ejection waveform by the pressure sensor
pressure-receiving area (mm?). Multiply by 0.102 to convert to units of kgf.

Ejection peak pressure: C =20 (MPa)
Pressure sensor diameter: d=3(mm)
Pressure sensor pressure-receiving area: S = (3 x 3 x )/ 4 = 7.0686 (mm?)
Ejection force: P(N)=CxS=20x7.0686=141.4
141.4 (N) x 0.102 =14.4 (kgf)

Q15. How do we check for sensor disconnection?

A15. Asimple way is using a tester connector cable (available separately) to check whether a sensor is functioning.

(Tester connector cable product code: ATCS € catalog page 31)

Q16. Can the sensors be used with die-cast molding?

A16. Yes, provided the in-mold pressure does not exceed 100 MPa and the mold temperature does not exceed 150°C within the specifications range.

Q1 7. Do the sensors include a temperature compensation circuit?

A17. No special temperature compensation circuit is included. Resistance fluctuations due to cable temperature and cable length are canceled by the

circuit configuration. Strain gauge temperature drift is canceled by zero resetting when a trigger signal is input (at the start of measurement).

Q18. Can the sensors be connected for measurement to commercially available measuring amplifiers?

A18. The sensors are based on proprietary Futaba specifications and cannot be connected for measurement to other instruments.

' Button type pressure sensors

Q1 9. When choosing button type pressure sensors, how should | determine the expected in-mold
pressure?

| A19. Thisis generally less than half the injection peak pressure. Refer to the data for the molding machine.
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Q@20. How strong is the sensor cable attachment base?

A20. The maximum tensile force that can be applied to the cable in a vertical direction (direction A in the figure below) before it fails is 9.5 kg.

In-mold Resin Pressure

Measuring

.L Button type

A

Q2 1. Can | measure pressure if the lower flange face of the ejector pin is in contact with the protruding
part of the sensor?

X[X[X[x} e S

In-mold Resin Temperature

Measuring System

AZ21. Install so that the sensor and ejector pin centers are aligned (within +0.3 mm).

Q22. Machining the tip of the ejector pin to form a diagonal face alters the pressure-receiving area. How
should the pressure be calculated?

Mold Surface Temperature

Measuring System

AR22. The pressure-receiving area is calculated as the projected area in the mold opening direction. The area for a 1 mm diameter round pin is calculated
using the diameter 1 mm, even if the tip face is machined diagonally. The pressure acts on the diagonally cut face along a perpendicular axis, but
this will be the same when converted to the pressure in the mold opening direction. This means you can use the same equation.

For 1 mm diameter: Pressure-receiving area (mm?) x expected in-mold pressure (MPa) = 0.79 (mm?) x 120 MPa = 94.8 (N)

Q23. What is the displacement of the sensor?

Injection Molding
Monitoring System

A23. The maximum displacement under the rated load is 0.02 mm.

o
Q24. How durable are the sensors? £
(7]
(1]
AR24. Sensors can withstand at least 10 million cycles in repeated load testing (SSBO1KN08x06: 23°C, 1,200 N, with cycle period of 0.5 s). 2
This does not constitute a guarantee. Factors such as usage conditions may affect durability. § £
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' Compatibility of old and new products

Q25. Can | use the earlier sensors (EPA, EPC, EPV) with the new sensors (SS series)?

A25. No. They cannot be used together.
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B Reference Information | Q&A

@ In-mold resin pressure measuring system Q&A

Q26. Can a new amplifier (MPS08B) be used with the earlier sensors (EPS series)?

AR26. Yes, by connecting with an adapter (available separately). Note that CE compliance is assured only
when used with the new sensors (SS series). (Adapter product code: ACAEO1 € catalog page 31)
Measurements with a mixed configuration of EPS series and SS series are not possible.

Q27. How long will the earlier amplifiers (EPA, EPC, EPV, MPS08) and sensors (EPS series) continue to be sold?

AR27. The earlier amplifiers will continue to be sold until stocks run out. The earlier sensors will continue to be sold for the foreseeable future.

Q@28. Does pin diameter affect measurements?

A28. Wit the EP type sensors, measurements are calibrated for each pin diameter, so measurements do not vary. With button type sensors, adjustments
are performed by entering the pin diameter on the setup screen of the measurement software. Measurements do not vary.

' Frequently asked questions

Q29. The sensor cable broke.

AR29. It may be possible to repair a damaged sensor cable for a fee, depending on the location of the breakage. Examination of the actual part involved
is required. (Please contact your nearest Futaba sales office.)

* Repairs are generally possible if the breakage is at least 50 mm from the sensor flange.

Q@30. | did something that crushed the sensor connector.

A30. This can be repaired for a fee. (Please contact your nearest Futaba sales office.)

Q3 1. No waveforms appear on the measurement screen.

A31. Itmay be due toa disconnection in the sensor or communication error between the amplifier and the PC. For information on checking the sensor,
refer to Q17. A communication error may be due to poor connection. Try disconnecting and then reconnecting the cable.

Q32. I’'m not sure where to insert the sensor.

A32. Youcan measure pressure no matter where it’s inserted. To detect short shots, insert close to where short shots occur.

Q33. | want to detect short shots, but I’'m not sure what alarm monitoring zone threshold to use.

A33. The data obtained must be matched to product quality. One approach is to set a threshold based on tolerances provided for maximum and

minimum peak data values saved for stabilized molding.

Q34. What’s the ideal pressure waveform?

A34. Waveforms will differ, even for the same mold interior, depending on the sensor location. An ideal waveform can be described as one that can be

consistently reproduced and meets required quality levels.
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Q@35. | mistakenly input a voltage to the amplifier trigger signal.

A35. This can damage electronic components inside the amplifier. Connect to a nonvoltage contact input (e.g., a relay). The same applies for the alarm

reset signal.

Q36. What’s the correlation between pressure measurements and common molding defects?

A36. Refer to the following table:

Molding defect Defect phenomenon Main causes and conditions Contribution from in-mold pressure measurement

Short shot Missing resin in portions of molded Complete filing is not achieved due to insufficient resin, insufficient Installing pressure sensors close to the short shot location may

products filing pressure, or insufficient filling speed. enable detection of in-mold pressure drops when short shots occur.
Flash Thin films protruding from molded Resin will flow through gaps in the mold if the filing pressure is too high | The in-mold pressure will be higher for high filing pressure compared

product edges and holes or the mold clamping force is insufficient. to conforming products.

Molded producs are bent The residual stress inside the molded product is poorly balanced (e.g., | Understanding the pressure balance and pressure status during
Warping ( deformepd) due to the pressure inside the molded product being high in places or | hardening of molded products may help in taking effective corrective

' slow speed creating uneven pressure when hardening). action.
Wave patterns due to resin flow
Understanding the time taken to complete filing may help in taking
Flow marks formed on the molded product The resin front flow rate is low, resulting in hardening as it flows. " 9 . P g maynep 9
effective corrective action.
surface
Linear patterns formed where - ) ‘ . - o
. X Resin is not fully mixed and welded at the confluence due to factors Understanding the time taken to complete filing may help in taking

Weld lines separate resin flows from the gate . " . ‘

reoin such as low resin flow rates. effective corrective action.

D ions f the surf i h as in-mol i fall
Sink marks epressions formed on the surface The surface sifks dus to contraction of the resin as i soldifss. Understangmg parameters su.c as \h mold pressure rise and fall may

of molded products help in taking effective corrective action.

Cavities formed inside molded Understandi i h as in-mold ise and fall
Voids aites formed inside moide Cavities form inside due to contraction of the resin as it solidifies. nIerstancing parameters such as In-moid pressurerise and faf may

products

help in taking effective corrective action.

Silver streaks

Shiny silvery streaks on the molded
product surface

Streaks form on the surface when air inside the cavity becomes mixed
into the resin.

Understanding the time taken to complete filing may help in taking
effective corrective action.

Overpacking

This refers to applying a higher-than-anticipated injection or holding pressure, or injecting more resin than

required into the mold.

The in-mold pressure is higher than for conforming products.

* “The contribution from the in-mold pressure measurement” refers to generally conceivable benefits, not specific test data.

Q37. What is nonlinearity?

A37. Thisis the value indicating the maximum difference between the calibration curve and the straight line connecting the output at zero load with the

output at the rated load as a percentage of the rating.

Rated

e

output

/(

Output

&

/|

N
| argest
difference

Load

Non-linearity (%) = Largest difference/Rated output

Q38. What are sensitivity fluctuations?

A38. Sensitivity fluctuations are fluctuations due to fluctuations in operating temperature. They are expressed as fluctuation rate per 1°C.
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@ In-mold resin pressure measuring system Q&A

' Miscellaneous

Q39. Are instruction manuals available in other languages?

A39. AnEnglishlanguage instruction manual is available. Instruction manuals in other languages are planned for the future.

Q@40. Is the equipment loan scheme still in place?

AA40. Yes. (Loans are normally for two weeks and one time only.)

Q@4 1. What is the language-switching function on the measurement software?

A4 1. Thisfunction on the measurement software screen allows the user to switch languages at the touch of a button.
It currently supports English and Japanese. Other languages will be added in the future.

Q42. What does the CE marking mean?

A42. The CE marking is a standards compliance marking required for specified products sold in the European Union (EU). It indicates compliance with
the Essential Safety Requirements (ESRs) stipulated by the EU (EC) directive. “CE” is an acronym for the French phrase “Conformité Européene”
(European Conformity). Products undergo specified compliance evaluations by the manufacturers (importers) or third-party certification bodies and
carry the CE marking on the products themselves, on packaging, and on accompanying documentation, guaranteeing free retail and distribution
within the EU region. There are two procedures, depending on the specific product: cases in which certification is obtained from a third-party
certification body (“Notified Body” or “NB”) and cases in which self-certification is acceptable. The CE marking is required only when exporting to
EU countries (from Japan External Trade Organization (JETRO)). Compliance with European standards, however, can be said to demonstrate high
performance and safety.

116 | Mold Marshalling System General Catalog VOL.10



In-mold resin temperature measuring system Q&A

e
2
¢
o
' EPT-001 resin temperature measuring amplifier <
L o
=
Q1. What’s the voltage output? z2
| A1. Avoltage of 1V DC is output per 100°C.
Q2. From where is the voltage output? e
C%
A2. The voltage is output from the BNC terminal on the measuring amplifier unit. (A BNC voltage output cable, available separately, is required.) gi
(BNC voltage cable product code: EPT-VCO1M, EPT-VC02M € catalog page 42) lég
(]
£2
&
' Resin temperature sensors g
£2
Q3. What’s the maximum pressure the sensors can withstand? i%
S0
==

‘ A3.  Sensors can withstand up to 150 MPa.

Q4. How strong is the sensor cable attachment base?

A4. The maximum tensile force that can be applied to the cable in a vertical direction (direction A in the figure below) before it fails is 10 kg.

l

Injection Molding
Monitoring System

A
2
. R . =
@5. Can the profile of the pin tip be machined? ©
©
o E
‘ AS. The profile cannot be machined. Glass fiber is embedded inside the sensor all the way to the pin tip. Additionally, note that the sensor cannot be z *",,,;’
machined after delivery. =
Q6. | How can | check whether a sensor is functioning correctly? s
[s]
(9]
‘ AB. Ifthe sensor is broken, no light will be visible from the pin tip. Determining whether measurements are correct requires sending the g
sensor to Futaba to check the output. (Recalibration will be performed for a fee.) S
(TR
Q7. | Can the cable be extended?

A7. The cable cannot be extended. Choose the correct cable length at the time of purchase.

Q8. ‘ Does the measured temperature vary depending on resin color?

‘ A8. The measurement location (along the axis of thickness) will vary depending on the resin material. Generally, temperatures are measured at the
resin surface for black resin and at a certain depth inside the resin along the axis of thickness for all other colors.
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Q9. Isit possible to measure the nozzle temperature?

‘ A9. No. Itis not possible to measure nozzle temperatures. The sensors are designed for measuring resin temperatures inside the mold.

Q@10. Can | view waveforms on the molding machine monitor?

AT0. Yes. Waveforms can be displayed if the molding machine has an interface for inputting an analog voltage and can display these values
on the monitor.

' Frequently asked questions

Q1 1. The sensor cable broke.

AT 1. Broken sensor cables cannot be repaired.

Q@12. | did something that crushed the sensor connector.

A12. This can be repaired for a fee. (Contact your nearest Futaba sales office.).

' Miscellaneous

Q@1 3. Are instruction manuals available in other languages?

A13. AnEnglishlanguage instruction manual is available. Instruction manuals in other languages are planned for the future.

Q14. Is the same equipment loan scheme still in place?

A14. Yes. (Loans are normally for two weeks and one time only.)
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Mold surface temperature measuring system Q&A

Q1. What are the benefits gained from adopting this measuring system?

AT1. Measuring mold temperatures close to the cavity has useful applications in monitoring molding conditions, quality control, and defect
screening. It also makes it possible to check the stability of mold temperatures, refine discarded shot management, and reduce resin
waste.

Q2. Where in the cavity is the temperature measured?
A2. The contact used to detect temperature is located within 1 mm from the sensor tip. The sensor is mounted flush with the cavity surface
to measure temperatures at a point inside the mold 1 mm from the cavity surface.
E
Cavity £
Measurement B ?
Q3. What does the waveform show?

A3. Inmass-production molding, checking points @ and (3) below reveals whether stabilized molding has been attained (using commercially available

measuring instruments and software).

-
£
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x
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Cavity surface temperature rises 4.3°C.

i i i
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(® Difference between temperature controller temperature setting
and mold surface temperature at molding start
(The example above is for temperature controller temperature
settings of 40°C.)

M Mold surface peak
temperature

(@ Molded product cooling
(hardening) time

® Mold surface temperature
when inflow resin meets
mold surface

(@ Number of shots required
to reach stabilized molding
after molding start

(® Mold surface temperature
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Q4. What kind of a profile is a flush-mount profile?

‘ A4. This means the sensor is installed with the sensor tip flush with the cavity surface (“exposed mounting”).

Q5. Is additional machining possible?

‘ AS. Grinding is possible over a length of 0.01 mm to 0.02 mm from the tip. However, the tip profile cannot be machined or made curved or diagonal.

Q6. Why are type K thermocouples used?

‘ AB. Type K thermocouples are the most widely used thermocouples and inexpensive.

Q7. What do I need to purchase to introduce the system?

A7. (@ Mold surface temperature sensor
(@ Mold surface temperature sensor adapter cable (1 m or 2 m cable)
(D and @ can be used to connect to commercially available measuring instruments.
(® Retaining screw (M8 or M10): Slot-head screw for mounting sensors to the mold (& catalog page 49)
@ Sensor securing wrench: Tool used to tighten and loosen the retaining screw (3 (€ catalog page 49)
(® Sensor removal wrench: Tool used to extract sensors fixed to the mold (€ catalog page 49)

* ltems (D to @) are required at the system introduction.
* (8 is not required to remove sensors that can be removed by pushing gently from the sensor tip.

Note that the retaining screw ) and sensor securing wrench @) are not required if sensors are mounted on the mold by a method that does not use screws.

@8. Can sensors be used without purchasing the mold surface temperature sensor adapter cable?

A8. Athermocouple connector is fitted to the sensor, but you can extract the thermocouple wire by disassembling this. If this is connected directly to the
measuring instrument terminal board, measurement is possible without an adapter cable.
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Injection molding monitoring system Q&A

MVSO08 injection molding monitoring system

Q1. How is measurement data saved when three MVS08 units are connected together?

A1. Dataissaved for each MVSO8 unit as a file containing the following in the file name:
MVS08 unit: 1st unit: MODULET, second unit: MODULE2, 3rd unit MODULES.

Q2. Isit possible to edit waveforms saved to a PC?

| A2. Measurement data is saved as CSV files. These files can be edited.

Q3. What are the minimum PC requirements?

A3. Operating system (Japanese language compatible): Windows 7 (32 bit/64 bit), Windows 8 (32 bit/64 bit), Windows 8.1 (32 bit/64 bit), Windows 10
(32 bit/64 bit); processor: Intel CPU Core i5 or higher; memory: 4 GB or more; other: Ethernet port. .NET Framework 4.0 or later must be installed.

Q4. Canlconnect by wireless LAN?

| A4. The warranty does not cover wireless LAN connection.

Q5. What are the typical volumes of the saved data?

AS5S.  The volume of the waveform data will vary depending on sampling rate and measurement time.
Refer to the following table for a guide:
(Units: kB)

Measurement time
30 seconds | 60 seconds | 120 seconds | 600 seconds |1,200 seconds|2,400 seconds
Sampling rate

1ms 704 1,407 3,050 - - -
5ms 141 282 617 3,050 - -

10 ms 7 142 297 1,407 3,050 -

20 ms 36 14l 142 704 1,407 3,050

Q6. What happens when the PC runs out of available disk space?

AB. The waveform will appear on the measurement screen. However, once the hard disk capacity falls below 10%, the “Available disk space” display on
the measurement screen will turn red, and data can no longer be saved. We recommend transferring data elsewhere at frequent intervals.

Q7. Can luse any commercially available LAN cable?

| A7. Depending on specifications, a certain cable may be susceptible to noise. The recommended Futaba cable is a 2 m long Cat 7 shielded cable.

@8. Can lview waveforms on the molding machine monitor?

| A8.  The MVS08 can only be connected to a PC. It cannot be connected to devices such as molding machines or data loggers.
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Q9. Can | connect the EPV-001?
| A9S. No.

Q10. Can | connect a flow rate measuring system?

A10. No.

Q1 1. How can | load information from an injection molding machine (external device)?

A1 1. Wihamolding machine, data can be loaded using the dedicated cable, provided that information such as injection pressure, holding pressure,
and screw position is in the form of a voltage output (in the range 0 to 10 V D). (Interface cable product code: WCI0130-2P N-MVS08 €>catalog
page 77)

Q12. Does molding process monitoring also allow defect signals to be output during mass production?

AT2. AnNPN open collector signal is output in the same way as with the existing measuring amplifier.

Q1 3. Since this uses a LAN connection, is it possible to save data to an in-house server?

A1 3. Datacanbe saved on an in-house server using a hub. (Consult with your company’s system administrator for IP address settings.)

Q14. Communication isn’t possible, even after setting the IP address as described in the manual.

A14. Disable firewalls and anti-virus software, then restart the PC and try again.

Q@1B5. Is the equipment loan scheme still in place?

AT15. Yes. (Loans are normally for two weeks and one time only.)
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Flow rate measuring system Q&A

Q1. Isit possible to measure flow rates of resin that contains filler?

| AT1. No.Fillerin resin reflects light irregularly and prevents measurement.

Q2. Does the color of the resin affect flow rate measurement?

| AZ2.  Flow rates can be measured regardless of resin color (which ranges from clear to black).

Q3. Does the range of flow rate measurements depend on product plate thickness?

| A3. The flow front radius varies depending on product plate thickness. This may restrict measurement time.

Q4. Are there restrictions on where sensors can be installed?

| A4. The sensors are designed to measure resin flowing between parallel plates. Avoid installing sensors close to curved surfaces, ribs, or upright walls.

@5. Can the profile of the pin tip be machined?

AS5.  The profile can’t be machined. This is because glass fiber is embedded inside the sensor all the way to the pin tip. Additionally, note that the sensor
cannot be machined after delivery.

Q6. Can the cable be extended?

| AGB. No. The cable cannot be extended.

Q7. How can | check whether a sensor is functioning correctly?

| A7. Please contact your nearest Futaba sales office.

Q8. Communication between the amplifier and PC isn’t working correctly.

| A8. The network settings may not be correctly configured. Check the IP address settings.

Q9. No waveforms appear on the measurement screen.

A9. The sensor may have failed; communication between the amplifier and the PC may not be performed; no trigger signal is being input.

A communication error may be due to poor connection. Try disconnecting and reconnecting the cable.

Q10. How can | output waveforms to an external device?

A10. Avoltage output is provided with the range 1 Vto 5 V.

Q1 1. How can | output a signal to indicate the passage of resin?

AT 1. Signals can be output for each channel in the form of an NPN open collector output. Connect via a 24 V DC power supply and relay.
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Q@12. What are the typical volumes of the data obtained?

Refer to the table below.

AT2. The volume of the waveform data will vary depending on sampling rate and measurement time.

(Units: kB)
Measurement time
) 30 seconds 60 seconds 120 seconds
Sampling rate

1ms 840 1,680 3,360

5ms 165 330 660
10 ms 81 162 324
20 ms 41 81 162
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Flow front detection system Q&A

Q1. What are possible applications of this system?

‘ AT. The system can be set to issue a signal on detecting the molten resin flow front. This can be used to control the machine.

Q2. Isitimpossible to detect the flow front if the molten resin temperature is too low?

‘ AZ2. We assume molten resin at temperatures of 160°C or higher for ease of threshold setting.

Q3. Isflow front detection affected by the presence of filler or product plate thickness in the same way as flow rate detection?

‘ A3. Theflow frontis detected using infrared emitted by the molten resin. This is unaffected by the presence of filler or product plate thickness.

Q4. How can | set threshold values?

A4.  Shown below is “Operation signal diagram” from the instruction manual. The comparison voltage (threshold voltage in the figure) can be moved up or
down to adjust the timing for outputting the comparison (control) signal.

Output
Voltage

Threshold Voltage

Control output
ON

OFF -

Q5. What sensors are used?

A5.  We use resin temperature sensors. However, because resin temperature cannot be measured, these are listed as flow front detection sensors
(© pages 92 and 94 in the front detection sensor catalog).
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— Machinery and Tooling Division products

Press mold parts

Offering new value creation for customers across a broad range of manufacturing scenarios

We offer high-quality high-precision machining technologies to meet customer
requirements ranging from standard parts to machined and assembled parts.

Standard die sets Fully machined die sets Fully machined inner plates

Labor-saving devices

We offer an extensive range of reliable products to improve the efficiency of automated lines
as well as to automate and reduce the labor overhead associated with press and plastic molding
processing.

{Line configuration example)

Interlayer paper

P

Controller

X)
9

type
i Paper: Tension reel
(Automatic
AFA  machine,
etc.)

Auto reel unit

Delivery unit Feed unit Winding unit
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In-mold Resin Pressure

Mold parts Mold Marshalling System 2
5 =1
Solutions for reducing mold design and manufacturing man-hours and (Iln-mold Measuring System) §
for short-lead-time mold manufacture Visualizing the mold interior =
We provide solutions for a wide range of demands related to mold bases and parts. A measuring system
. L2 . ®
Mold bases Additional machining Mold parts that Improves 'nJ.eChon 5
Extensi f si d ty, The available selection of Th ilable selection of mOIdmg quallty 3
xtensive range of sizes and types e available selection of e available selection of 2
Standard mold base specifications additional machining and mold parts incorporated into and reduces costs. §> 5
can be altered with short lead times  parts assembly has expanded mold bases has expanded Features = (%
to meet the requirements associated  significantly in response significantly in response to . . & =
with a wide range of variations. to wide-ranging additional a wide range of mold base @ Wide range of functions 2 5
machining demands. requirements. @ Low cost = §
@ Simple £=
@ Functional
(]
@ Compact :::'
[
8
£E
oW
S o
5¢
DS
o3
s=

In-mold resin pressure measuring system

. Futsha o

Injection Molding
Monitoring System

Plates
We provide solutions to a wide range of plate requirements —solutions of dependable quality o
delivered with short lead times. 3
®©
Supporting customers’ business developments with an extensive range of products, high quality, and short lead times, §
from standard plates to customer-specified size plates {';j
Futaba plates i c%
c
kel
Customer-specified . k3]
Standard plates size plates Equipment plates %
[a}
5
[
I I I I CE
Precision plates Precision mini plates High precision plates Customer-specified size milld plates E I3
wwn
A wide range of Standardized liner plates Customer-specified sizes ~ Customer-specified sizes Delivered after time-consuming
standardized materials and and jig plates with an emphasis on with an emphasis on cost profile machining, made of
sizes Delivered with short lead precision performance steel, aluminum, or stainless
Delivered with short lead times Popular for contribution to  Suited for a wide range of steel

times reducing machining man-  applications
hours l
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— Introduction to the hot runner system

Injection molding uses sprue and runners to form the resin flow paths through which plasticized resin is
forced into the mold cavities in a molding machine. The hot runner system is a runner-less system that

eliminates the need to wait for solidification and remove the sprue and runners for each molding cycle.

The system normally uses electric heaters to heat the resin flow paths from the sprue to gate openings
and maintain resin flow conditions.

Benefits of the hot runner system

The runner-less hot runner system offers the following advantages over cold runner systems:
Reduced material Reduced molding cycle More consistent mold
consumption/resin waste times shapes

Futaba

KNSV FIATLA

HOT RUNNER SYSTEM
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In-mold Resin Pressure

Measuring

Temperature controllers

In-mold Resin Temperature

Measuring System

Our temperature controllers for the hot runner system allow control of up to 48 points. A wide range of
models are available to let you select the one ideal for your budget and requirements.

Mold Surface Temperature
Measuring System

Futaba

NSV FIASTLHA

BEIYNO—5
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— International sales offices

USA, Mexico, Canada
FUTABA Corporation of America

Republic of Korea

KISHIN Corporation
KISHIN MEGATEC Co., Ltd.
WONUJIN PRECISION CO., LTD.

China

FUTABA PRECISION DIE AND MOLD MACHINERY (China) Co., Ltd.\‘
FUTABA PRECISION MOULD (Shenzhen) Corp., Ltd.

Japan

Futaba Corporation
\ Marketing & Sales Center,

Machinery & Tooling

Thailand Taiwan
FUTABA JTW (Thailand) Ltd. \. TAIWAN FUTABA ELECTRONICS
Corporation
Hong Kong
FUTABA (Hong Kong)
Corporation, Ltd.
Philippines
FUTABA Corporation of The Philippines
Vietnam

KISHIN VIETNAM Co., Ltd.

FUTABA (Vietnam) Co., Ltd.

Germany (entire EU) Singapore/Malaysia
FUTABA (Europe) GmbH FUTABA DENSHI Corporation (S) Pte. Ltd.

KISHIN CORPORATION KISHIN MEGATEC Co.,Ltd. WONUJIN PRECISION CO., LTD.

111 Eunbong-ro, Namdong-gu, Incheon, Republic 57 Jeyakdaniji-ro, Hyangnam-eup, Hwaseong-si, WONUJIN PRECISION CO., LTD.

of Korea Gyeonggi-do, Republic of Korea 48, Namdongseo-ro 53beon-gil, Namdong-gu,
Phone: 82-32-820-1501~13 Phone: 82-31-355-9811 Incheon 21696, Korea

Fax: 82-32-815-0299~30 Fax: 82-31-355-9820 Phone: 82-32-813-0941

Busan Office, Daegu Office, Seoul Office Fax:  82-32-813-0945
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FUTABA PRECISION DIE AND
MOLD MACHINERY (China)
Co., Ltd.

1098 Fuchunjiang Road Kunshan Jiangsu, China
Phone: 86-512-57035900
Fax: 86-512-57035840

TAIWAN FUTABA
ELECTRONICS Corporation

Room 3G03, No.5, Shin-Yi Road, Sec.5, Taipei,
11011, Taiwan

Phone: 886-2-8789-5068

Fax: 886-2-8789-5069

FUTABA JTW (Thailand) Ltd.
78 Moo 2, Wellgrow Industrial Estate, Bangna-
Trad Road, Tambon Pimpa, Bangpakong District,
Chachoengsao, 24130 Thailand

Phone: 66-38-522-270~4
Fax: 66-38-522-275

FUTABA Corporation of The Philippine

120 North Science Avenue, Laguna Technopark-
SEPZ, Binan, Laguna, Philippines

Phone: 63-2-843-2866

Fax. 63-2-843-2898

el v ——

FUTABA PRECISION MOULD
(Shenzhen) Corp., Ltd.

No.1 Futaba Road, Danzhutou Industrial Estate,
Nanwan Street, Longgang, Shenzhen, Guangdong,
China

Phone: 86-755-84736190

Fax: 86-755-84736197

o

FUTABA (Vietham)CO., LTD.
Road 12 Tan Thuan E.P.Z. Tan Thuan Dong Ward,
District 7 Ho Chi Minh City, Vietnam

Phone: 84-8-7700-551~5

Fax: 84-8-7700-550

e g =TT

FUTABA Corporation of America

711 East State Parkway, Schaumburg, lllinois
60173, USA

Phone: 1-847-884-1444

Fax: 1-847-884-1635

FUTABA(Europe) GmbH
Halskestrasse 9, D-47877 Willich, Germany
Phone: 49-2154-943-0

Fax. 49-2154-943-200

FUTABA (Hong Kong)

Corporation, Ltd.

18F., The Cameron, 33 Cameron Road, Tsim Sha
Tsui, Kowloon, Hong Kong

Phone: 852-2563-6141

Fax: 852-2811-0802

KISHIN VIETNAM Co., Ltd.

Lot F4, Que Vo Industrial Zone (Expanded Area),
Nam Son Commune, Bac Ninh City, Bac Ninh
Province, Vietnam

Phone: 84-241-3903-012~6

FUTABA DENSHI Corporation(S)Pte. Ltd.
11 Tampines Concourse #03-07A, Singapore
528729

Phone. 65-6291-9882

Fax. 65-6785-0236
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— Contact information

©lnquiries
For inquiries about this catalog, please contact your nearest Futaba Corporation sales office or branch
office.

OThe information provided in this catalog is correct as of August 2021.
The standards and dimensions indicated in this catalog are subject to change without notice to allow
for product improvements.

OShipping fees
Shipping fees will be calculated separately.

OThe products described in this catalog are not covered
by items 1 to 15 of Table 1 of the Export Trade Control
Order, but are covered by item 16 of the Catch-All
Controls introduced in April 2002.

Please note that restrictions under the Foreign Exchange
and Foreign Trade Act may apply if items are exported in
conjunction with other equipment.

132 | Mold Marshalling System General Catalog VOL.10



Futaba 'n-mold Measuring System
Mold Marshalling System
General Catalog VOL. 10
Issued: August 2021 (First edition, first printing)

Futaba Corporation
629 Oshiba, Mobara, Chiba Prefecture

URL http://www.futaba.co.jp/en/
© 2021 FUTABA CORPORATION
2104ABE

No unauthorized reproduction permitted \




Futaba

Corporation



