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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 five ways: —

In-mold resin pressure
measurements ‘ Measures resin pressures inside the mold.

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

Mold surface temperature ‘ Pressure
measurements Measures cavity surface temperatures. sensors ‘
Measures resin flow front speed, regardless of

direction of flow, based on a single sensor.

Flow rate measurements

©0006

Instantly detects resin arrival and outputs the
Flow front detection corresponding control signal.

\ g IZ’JLZ?L“””

Measurement software
(installed on PC*)

Data logger*

Junction box

Preamplifier

* 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 MPS08S 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.
+ MPS08S resin pressure measuring amplifier:
8-point simultaneous measurement
(measurement at up to 24 points)
- MPV04S resin pressure measuring amplifier:
4-point simultaneous measurement
- EPTO01S resin temperature measuring amplifier:
4-point simultaneous measurement
- MFS02S 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 MPS08S and MFS02S with dedicated software
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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.g.,
automatic screening using extractor unit)

Reference
waveform
Waveform for
defective molding

Pressure

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.

[ Details confirmed by flow analysis

® Runner and gate balance confirmation

@ Confirmation after runner/gate modification

@ Verification of flow
analysis results

Ch 1 Ch 8
® Confirmation of mold
release resistance cha S
R J
C k_Sprue
Ch 3 Ch 6
Ch 4 Ch 5

Pressure

Poorly balanced
[o=\%14%

Mold release
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

Increasing = Flash, overpacking

Decreasing = Short shots, sink marks

® Eject waveform

Large = High mold release resistance

Small = Low mold release resistance

* See page 77 for details.

Waveform measurement
decreasing
(short shots, sink marks)

Pressure

Waveform measurement

increasing
(Flash, overpacking)

Conforming

product

Eject resistance

Mold release

Time
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Advantages

Resin
temperature
measuring
system

>

v&
Mold surface
temperature

measuring
system

>

Temperature

Optimizing resin temperatures and
other molding parameters

Allows accurate grasp of resin temperatures inside the mold.

l 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,
making measurements of peak temperature
difficult.

/ Infrared

Thermocouple

Mold temperature

Comparison of waveforms for infrared and

thermocouples
(compared inside identical mold)

Time

Il Noncontact temperature measurement

(optical fiber infrared method)

In contrast to thermocouples and other contact
sensors, non-contact 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

. NI
\___J Thermocouple

elements

Infrared sensor Thermocouple

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.

For example, at a plant where the first 30 shots after starting molding are customarily
discarded, the ability to determine that the mold temperature has stabilized after 15 shots
makes it possible to reduce the number of discarded shots.

H Molding conditions

Molded product size: 70x40

Resin: PP
Temperature controller temperature setting:
40°C (cartridge heater)

[l Details deducible from waveforms

@ Cavity surface temperature before the resin
arrives rises 4.3°C from 42.3°C for the first 10
shots to 46.6°C.

@ Confirms temperature difference of 2.3°C to
6.6°C between the temperature controller
temperature setting and the temperature
measured close to the cavity.
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Flow rate
measuring
system

Flow front
detection
system

Visual defect detection and mold
maintenance timing detection

Benefits expected from flow rate sensors

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

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

H Detection of visual defects such as silver H Detection of visual defects such as silver
streaks and flow marks streaks and flow marks

Visual defects may be I I
Flow rate sensor
detected based on Bl G ST
variations in behavior and Jetting results in clearly different waveforms.

state of the resin surface.

V-P transfer timing control

(Controlling flow 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

l —( Normal position switching

Output
Voltage

V-P transfer based
on control signals

== Threshold Voltage

- Molded product
sample

Sensor location

Control output

OFF -

Screen showing typical signal operation _
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In-mold Resin Pressure Measuring System

Allows real-time monitoring of pressures inside the mold.
This can be used, after saving reference waveforms

for conforming products, for defect detection and
setting molding parameters using alarm signals )
based on waveform fluctuations.

Pressure sensor |—+P.14.P.16
—P.10,P.12

Junction box

Pressure measuring amplifier

LAN connection
(alarm monitoring possible using just the amplifier when disconnected)

—> Measured waveform

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 ranges can be set to effectively monitor for defects such as short shots and overpacking during mass production.

Reference waveform and in-mold pressure waveforms Overlaid pressure waveforms

V-P Transfer Holding Pressure

1 ! ! | \
1 1 \
END@IF FILL ' 22?; 0 An alarm monitoring range can be set near the peak pressure
MIDDLE RUNNER to detect short shot defects.
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[System configuration diagram]

LAN cable
2m

Junction cable
3m

o
=4
=
]
oE
=0

o3

£
g(l)

o2

TS
£8

£=

o
Junction box 3
Data logger, g
etc. g c
L2
AC adapter c2
(3 m cable) 32
o c
TS
=3
£g
£=
— AC outlet
Amplifier L o
Input/output Ground %
cable 5
0.5m % g
Molding machine, %
Pressure sensor control unit §$
(1 m sensor cable) 2
3%
*1 PC and data logger are not included with this system. % 3
*2 Recommended PC specifications (CPU: Core 2 Duo 1.2 GHz or higher; memory: minimum 1 GB) ==
()]
£
- - - >
Measuring principles g
=
2
The resin pressure inside a mold acts on a strain gauge via an ejector pin, generating an electrical signal, which is then Se
. . . e 9]
arithmetically processed by a measuring amplifier. g*g
The results of this arithmetic processing are displayed as a pressure waveform via the dedicated software. o
OMeasuring principles (schematic diagram) OForce acting on sensor  —
Strain gauge S: Pin tip area - Pin tip diameter: d (mm) é
i i (pressure receiving area) + Pin tip area: § (mm?) |3}
Ejector pin S = n/a %
o
3 v £
8 I E
- 2 _ é é z 2
* The pin is not attached to the case S area: Resin ¥ - ¥ u_C_’ %
(to transmit force). = e Y
Fon W a— & R
Metal case NS b
s
Diaphragm =
ey 4 O ¢ 5
Pin displacement: & §
" The pin displacement Ejector pin type pressure sensor =
is minute. 8
£ o  S— A | 8
<« & 2 p: In-mold (resin) [ve)
<« ’VgT 13 pressure
<+« 2 2‘ ‘ - In-mold pressure: p (MPa) I
<4— T 2 vyvvvyy - Force generated by pressure: F (N)
g = @F =pxS
<
F: Force due to pressure

NN

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

Diaphragm
pressure resistance bends.

fluctuation changes.

[Detected as [Electrical
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Pressure measuring amplifier

MPSO08S

ce’

[/ CE compliant™ pressure measuring a

[ Allows simultaneous measurement of eig

[1 Up to three amplifiers can be linked to allc
of up to 24 channels.

[ Either English- or Japanese-language inte
measurement software

[ Integrates three different earlier models (
mass production monitoring type, and EP
into a single unit®

—> Specifications

MPSO08S pressure measuring amplifier set

Product code MPS08S N+W
Number of measurement points 4 (expandable to 8)
Output voltage 0.0 Vto 10.0 V (20 MPa/V)
Analog voltage output
Impedance 100 Q
Accuracy +2% F.S.
Sampling interval® 1ms/5ms/10ms/20 ms
Sampling period” Max. 120 s
Measurement range 0 MPa to 200 MPa™®
) . Power supply 24V DC (dedicated AC adapter, input 100 V to 240 V AC)
Power supply specifications : :
Maximum power consumption 10W
i . Operating temperatures 0°C to +50°C (Junction box: 0°C to +70°C)
Environmental resistance : — -
Operating humidity 35% to 85% RH (no condensation)
Weight Approx. 1,900 g

Junction box (x1), junction cable (x1)*,
AC adapter, signal input/output cable, LAN cable, measurement software
Processor: Intel Core Il Duo CPU or higher
Required memory: minimum 1 GB

Accessories

Recommended hardware (PC) specifications

*3 The upper limit measurement range will vary depending on the sensor measurement range.

*4 Note that eight-point measurement requires the purchase of an additional junction box and junction cable set.
*5 See page 21 for measurements of more than eight points.

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

*7 The time period for which data can be measured
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&: In-mold Resin Pressure
=~ Measuring System

— External dimensions

(]
-
oE
ey
Ground terminal Expansion connectors % (?
2
— ﬁ S
° 2
(=2) ] flnput/output cable connector £EQ
_ =] — Voltage output connector £=
LAN jack /@
Junction box [
connectors / 85.4 %
215 774 &
5§
E K1 — | 18] | so— (1 1 S— 1 | 'E “7>"
§12)
Futab;
MPSOS8 = i T 2
MOLD MARSHALLING SYSTEMe =3
PRESSURE MEASUREMENT [=R7)
£8
£
[ ] 3
[T}
a ®
. 2
[ Sotting —— ©
] 8
R . o >
g
€ e
a5
oG
o O
s=
— Junction box —
2
UJP04 junction box 3
A :
) Product code | UJP04 %
Outeut Futaba © €
uJPO4a @ ® s
MOLD MARSHALLING SYSTEMo - o I g‘,;;
PRESSURE MEASUREMENT . . . = >
——— Sensor ——— AMUJP junction box mounting magnets (2-magnet set) e
- T Product code AMUJP
99 24 c
109 Accessories Phillips pan head screw and nut set (2 sets) S
119 5
N 5
3000 WJP0430 junction cable LE
-25.] 2%
Product code | WJP0430 T&
e by _ _ el @ =0
- ““’Lidg I
c
kel
g
— Signal input/output cable extension assembly (available separately) 5
=
This cable (2 m) is used to transmit triggers, alarms, alarm cancellation, and other signals to the molding machine (fitted with Y terminals ::;
for easy connection). 5
Product name Product code §
Signal input/output cable extension assembly WCI0020-E-D9S-Y N-MPS08

— Voltage output cable (available separately)

This cable (2 m) is used to transfer the pressure values measured for each channel as analog voltages to a data logger, molding machine,
or other external device. When expanding or linking multiple amplifiers, a separate cable is required for each additional MPS08.

Product name Product code

Voltage output cable WCI0820-V-D25P-Y N-MPS08
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Pressure measuring amplifier

MPVO04S (Ana

[ CE compliant™ pressure measuring

[ Allows simultaneous measurement of

[ Outputs a voltage of 5 V per 100 MPa
measuring devices and controllers.

[ Compact and lightweight for easy mo

—> 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*

} ) 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

External

g
=
3
cg
‘DN
. - ' go
Serial communication connector Trigger signal input terminals o E
(used for adjustments 156 S 2
by Futaba) f , . g g
‘ ‘ Analog voltage output terminals cs
® ®
i NMERYez ntzoe .
MOLD MARSHALLING SYSTEM — — E
PRESSURE HEASUREMENT ) | ([ ' g
Trigeer [ o
® e | @ | @1 1 Ee
o ! e |2 | Il .
o £
oz | [ 8 1 %
. c
5 ‘ Setting | v-out | cns || ] a s £
ons | [RL] I 2g
aw ([ ] a £=
T Sensor ]
[ ® L Dcizv. CH1 CH2 CH3 CH4 ® j g
©
= - 0 g
5%
' 2
§ %)
tf
(2=
=g
o O
[ ==
“ 8 o
Ground terminal o
. =
Power supply jack 71/ /J 1/'[ ] 5
= ]
10 9]
Sensor jack Mounting magnet Rubber foot ~ =
(]
EE
=3
o2
wwn
- - - c
— System configuration diagram s
£
o
(a]
-
c
<
€
[Bucabal g 9
MO MATALIC SrsTate o9
——— e[ o % [ Commercially available signal Ec/>>'
[ an |1 ] input/output cable
onz |[[2L]
veou | cua {|[2L]
B
o |[2M]
AC outlet AC adapter Lo o o oms  ona _5
(100 - 240 V) y cable) = \T( T
£
= ] T T £
=
o
Molding machine, 2
control unit [
o
o
o

gy —
Pressure sensor
(1 m cable)®

*5 Products with customer-specified cable lengths are also
available. (— pages 15 and 17)
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Pressure sensors

_\
==

21

[ Ejector pin configuratio
exchange with existing

[ The pin can be cut off if reg
the mold.

[0 The overall length of the pi
specified to order.

)

R~
=
\ --“ 2=
l

— Specifications

Product code SSE series (— page 26)

_ Tip diameter 0.8 ®1.0 01.2 ®1.5 2.0 02.5 3.0

Rated capacity
Units: N 50.3 78.5 1138.1 176.7 314.2 490.9 706.9

Rating 100 MPa
Recommended measurement range 0 MPa to 100 MPa
Elector pin section - Atrated 0050 mm | 0.040mm | 0.040mm | 0.055mm | 0.073mm | 0.080mm | 0.076 mm
stroke (guideline)  capacity
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 26)

*5/6 Explanation of terms on page 77

*7  Incompatible with earlier pressure measuring amplifiers (EPA, EPC, EPV)
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External

In-mold Resin Pressure
Measuring System

0‘
:
z

e
=3
2
=
()
Straight sensor Stepped sensor = (%
L1583 % § o
4-8.1 og TS
3 53
oz F
© £=
§1 5
IEEEEIETEs T o
=1
Cable length 1 m*® Cable length 1 m™® §
*8 @d tolerance for SSEEJ-03.0x400 is -0.01 mm to -0.02 mm. [=3
*9 Products with customer-specified cable lengths are also available. QE) g
k]
S >
52
c?2
- . . oS
— Mounting method (for mounting in spacer type molds) °a
£2
RIS Loosen the retaining screws, remove ejector plate
. . . <
A, and remove the ejector pin from the location to . E]
Retaining screw ©
be measured. - b}
Retaining screw . a €
Fid1 Cut the pin tip of the ejector pin type pressure Ejector plate A E, 3
sensor to match the length of the ejector pin 8%
removed. gg
Be careful here to avoid apply any force to the — )\ Be careful to avoid trapping 2 5
sensor flange where the leads protrude. Additionally, . Dw” L GsterpmiEe the cable. 22
safeguard the sensor flange from exposure to water. Ejector pin type pressure sensor pressure sensor
B11EE  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 | Ejector plate B §
the axial direction once mounted. Note that friction >
may prevent accurate measurements. é €
Take appropriate precautions to keep resin from =23
adhering to the pin and pin mounting hole. u_?(%
— Mounting example T
s
Machining procedures and component sizes not §
indicated on the drawing should be designed by Mount as ejector pin 3
the customer to suit the specifications of the actual ) . €
4 Ve Mount on fixed side o
mold. [ +gos o T g
e N Nl 2%
T o >
Order-made sensors 3 o
Sensors with customer-specified pin ~ 1
: . S ! o
diameters, pin lengths, and step lengths are 2 1t NI s
available. I F | 2L | ]
Please contact your nearest Futaba sales ] e 8 —— B bhount togethier with finer & %
office £ radius /_ ERINC R0 : 2
o ) ) z —] \Cover attachm_ent bolt; =
(Specifications will be determined based on 2 E,[ T = cul:::ﬂ‘/ /~Tensile tap 2
consultations.) £ H 8
It may not be possible to offer products for 8§ = T %
X e = E &
L certain specifications. ) r | | N; i
Mount in sleeve pin E Junction box Soeer D [ i)
Q7 :
("\ F\— H ~<~—— Junction cable (3 m)
|-‘—' [
f Measuring [ Connected to PC
005 | amplifier f————— Connected to commercially
7 475" f available measuring instrument
J' 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 typ

[ This is installed immediatel
ejector pin for measuremen
ejector pins to be used unc

[ This can also be used with
pins, square pins, irregular
and flange cut pins (applica
the ejector pin type sensors

— Specifications

Product code SSB050N08x06 | SSB200N08x06 | SSBO1KNO8x06 | SSBOSONO8x06H | SSB200N08X06H | SSBO1KNO8X0BH | SSBOAKN10x08H* | SSB16KN12x10H*
Rated capacity 50N 200 N 1kN 50N 200 N 1kN 4 kN 16 kN
Recommended 12.5N 1050 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

. n n . *D
Protruding S|dg stroke (guideline) 0.02 mm
At rated capacity
Permitted overload 75N 300 N 1.5kN 75N 300 N 1.5kN 6 kN 24 kN
Material Main unit SUS630 (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 77

*5  Incompatible with earlier pressure measuring amplifiers (EPA, EPC, EPV)

*6  Download the latest version of the measurement software 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

— External dimensions =
7]
i
Sensitivity grade (6 digits) 47.7 < Dimensions table ?:- E
] Serial no. (8 digits) © ‘0N
oG © Rated capacity D2 D3 H L 5
l === : T BEci==g =
2 50 N/200 N/1 kN 8 2 6 1,000 3%
o 7]
2 Cable length L 4KN 10 4 8 2,000 EQ
¥ 03 16 KN 12 4 10 2,000 £=2

T
é

*7 Loading direction: The arrow in the diagram indicates the positive load direction.

x @ < S *8 The height of the protruding section is 0.5 mm for all types. [}

it @ +H *9 Steps are available only with the large capacity types (4 kN and 16 kN). 2

0 S W . X ) . ©

< a 10 This sensor supports loads via the case outer circumference. 5

S S Do not use the rear cover to support a load; it is not designed to withstand loads. (%
*11 Products with customer-specified cable lengths are also available. OE, g
il
S >
.g &
o2
g 35

=}
— Mounting example g%
£=

Ejector plate specifications Ejector plate specifications Dimensions table @

=

Counterbored type Spacer type Rated capacity D1 H W £

@
20 (bending prohibited) 50 N/200 N/1 kN 8.1 6 5 g— IS
0 o D
o B T 4 kN 10.1 8 6 T
o L o = (9] $
A z H 16 kN 12.1 10 6 g2
=) -t o 5c
g 3 @5
; 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
with the ejector pin.

©y
o
V ' Stz ] / =2 Note 3: Counterbore as shown in the £
/ //// diagram on the right if the Z 2
A ejector pin flange diameter oD g B
’ exceeds the sensor outer = é
_ diameter_ o)
b’” N = 8
6.3, * Determine the value after accounting for the L} 2
60 (milling surface permitted) diameter of the ejector pin and clamping T ’w* g £
i 9]
C3 or smooth relief ot relief hole. ERT
o >
wwn

— Sensor selection method

s
3
BTl Calculate the load acting on the sensor. Select the corresponding product code from the product selection table. S”
Selection example Product code selection table § £
Load (N) = Pressure-receiving area (mm? x expected in-mold pressure (MPa) Applicable load (N) Product code E%"
12.5 to 50 SSBO50N08x06(H) o7
Tip diameter N ®1.2 mmz Tip 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 SSB04KN10x08H £
Select SSB200N08x06 from the table on the right.  |Load 604.8N 4,000 to 16,000 SSB16KN12x10H 2
Select SSBOTKNOBx06 from the table on the right. * The suffix “H” indicates special order products capable of ::'3
Sensor selection look-up table You can also select products from the following table: vihetanding 200°C (see page 16 g
Q
Tip diameter ®0.5 ®»0.6 ®0.8 ®»1.0 1.2 ®1.5 ®»2.0 2.5 ®»3.0 4.0 “
Pressure-recelving area [mm’] 0.20 0.28 0.50 0.79 1.18 1.77 3.14 4.91 7.07 12.57 T
Expected 50 MPa SSBO5ON SSBO5ON SSBOSON SSB200N SSB200N SSB200N SSBOTKN SSBOTKN SSBOTKN
in-mold 100 MPa SSBOSON SSBOSON SSB200N SSB200N SSB200N SSB200N SSBO1KN SSBOTKN SSBOTKN SSBO4KN
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
Expected 50 MPa | SSBOIKN | SSBOAKN | SSBOAKN | SSBOAKN | SSBOAKN | SSBOAKN
in-mold 100 MPa SSBO4KN SSBO4KN SSBO4KN
[OEREUE 200 MPa SSBO4KN

In-mold Resin Pressure Measuring System | 17



= For MPS08 measuring amplifier

Amplifier interconnection cable Length: 0.5 m Voltage output cable Length: 2 m

This cable is used to expand or link amplifiers and to supply This cable is used to output the pressure values measured
power. for each channel as analog voltages to a data logger, molding
Up to three amplifiers can be linked. machine, or other external device. »

A separate cable is required for each additional MPS08.

M Product code : WCMO0005-L-D9P-D9P N-MPS08 l Product code : WCI0820-V-D25P-Y N-MPS08

Signal input/output cable extension assembly Length: 2 m Tester connector cable Length: 1 m

This cable is used to transmit triggers, alarms, alarm
cancellation, and other signals to the molding machine (fitted
with Y terminals for easy connection).

This cable is used to check for disconnection of pressure sensors.

Hl Product code : WCI0020-E-D9S-Y N-MPS08 H Product code : ATCS
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— For junction box
Junction box mounting magnets Set of two magnets Junction box connector dust cap

M Product code : AMUJP H Product code : ADUJP

g
5
@
o E
=}
2%
£ >
3(0
c?
oS
Eg
£=

(0]

5

s

5]

Q.

85

=

g (2]

c2

33

£8

£

[}

5

©

[}

o

5§

-5

§$

g

w S

k=X
Pressure sensor adapter for EPS series Junction cable Length: 5 m 22
Adapter required to use the MPS08 pressure amplifier with Extends the 3 m standard cable included in the pressure
earlier pressure sensors (EPS series) measuring amplifier set to 5 m. 2

z

P
Hl Product code : ACAEO1 Hl Product code : WJP0450 %

<5

g%

ww

c

)

k3]

2

[0

a

c

o

ig

3%

wwn

c

)

T

£

(=]

£

[0]

(%]
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o

(9]

®
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In-mold Resin Pressure Measuring System | 19



Connection diagram

or MPS08S pressure measuring amplifier set accessories and opti

The five items indicated by blue boxes are included as accessories in the MPS08S pressure measuring amplifier set.
The two items indicated by red boxes are sold separately.

LAN cable (2 m)
@Product code: WCL0020

D/A Output
T
q H
5 ¢ o

5 ~ CH8-Sensor—CH1~CH4

Windows PC for system management

I I r * PC not included with this system
N

Junction cable (3 m)
@Product code: WJP0430

Junction box
@Product code: UJPO4

100-240V AC

| | AC adapter
@Product code: ES0024010

Signal input/output cable (0.5 m)
@®Product code: WCI005

Signal input/output cable extension assembly (2 m)
@®Product code: WCI0020-E-D9S-Y N-MPS08

This cable is used to transmit triggers, alarms, alarm cancellation,
and other signals to the molding machine (fitted with Y terminals for
easy connection).

Voltage output cable (2 m)
®Product code: WCI0820-V-D25P-Y N-MPS08

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.
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&: In-mold Resin Pressure
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— Connection diagram for MPS08 pressure measuring ampl

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

separately) for simultaneous measurement of up to 24 channels.

* The five items indicated by blue boxes are included as accessories in the MPS08S pressure measuring amplifier set.
* A separate amplifier interconnection cable is required for each amplifier added.

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

* One AC adapter can be used to power up to three amplifiers.

* A separate voltage output cable (2 m) is required for each MPS08 added.

g
>
2
o E
)
25
£
30;
c?
TS
£8
£=

In-mold Resin Temperature

Measuring System

- Windows PC for system management
Voltage measuring
amplifier . * PC not included with this system
(individual unit)

@®Product code: MPS08

LAN cable (2 m)
®Product code: WCL0020

Mold Surface Temperature
Measuring System

Flow Rate Measuring
System

Flow Front Detection
System

Junction box
®Product code: UJPO4

Amplifier interconnection cable (0.5 m)
@®Product code: WCM0005-L-DIP-DIP N-MPS08

Junction cable (3 m)
@Product code: WJP0430

Reference Information

100 -240 VAC

rl o=

AC adapter
@®Product code: ES0024010

Signal input/output cable (0.5 m)
@Product code: WCI005
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Press “LOAD TEMPLATE” to display automatically saved pressure data 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.

Mold Mershaling Syster ey X
Fie Edt System Langusge About B i

MONITOR MODE
Stz 2 [ e
o’ ﬂ- - OK thot v [ Gem
- N MO thot 1
MOHITOR MODE E [ O 2 e m Name Peck Intearal
MAINTENANGE MODE } AL Im ATE N/A ! T L, ’ . :
- e - A, T 7| REENSOR? 0 [
B +SENSOR) ] [}
7 ASENSORS 0 (]
W ssEnsoRs o (]
SETTINGS [V sSENSORS ] (]
s ISENSORT " n
LOAD TEMFLATE B esEusoRE L) a
ABORT SHOT
Dk Space
. %
oK
Ot WOT0 (Dl

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.

Meld Menshaling Syster v e
Fie &dit System Langusge  About - ba
MONITOR MODE

Ghot2 Fesat
- OK sht V[ Gew
N shot 1
NOHITOR MODE E [ O o e m Name Peck Intearal
MAINTENANGE MODE NTERVAL Im ; ) : LR i X 3
— 7] PEENSORY ] [
B ¥sEwsoRs ] [}
7] 1SENSORE 0 ]
W ssEnsoRs ] [}
SETTINGE ¥ ssEnsons 0 [
s ISENSORT " n
LOAD TEMFLATE .; ESENSORS b [}
ABORT SHOT
Db Spme
i (s
ax
Oata) WOT:0 (Gl
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Multiple monitoring ranges can be set based on the reference waveform. If the waveform is outside the monitoring range, 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 six parameters can be monitored for each channel.)

() 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 Zone 2 J Monitoring Zone 1
Method: F'.rea ' Method:
Time: 300z % to 400 |2 Time: 100 5| to 200 5
Walue: 150MPa 5 to 200MPa |5 Value: 80.0MPa 5 to 600MPa S
(® 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.

[¥] Point Monitoring
Time: 100s |2

Yalue: 400MPa 5| to B00MPa =

(® Integral monitoring

Monitors whether the area enclosed Check the current value using Integral Cursor Tool.

by the pressure waveform and time
axis (area shaded in red) falls within the

specified integral range. Time: 14.919s

T -In-te;al-M:nFDrEg- ------ = N 3) SENSOR3 : 425.192[MPas]

I alue: 400MPas (2] to 450MPas |3
|

(® 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.

Ihteeral to Peak Monitoring
“alue: BEMPas [T to T0MPas
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Measurement software functions

* Provided with MPS08S
only

— 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, allowing it to be

used effectively as quality control data.

Data type

Item

Extension

Destination folder
(default for Windows 7)

Remarks

Configuration file

Parameter settings

C:/Documents and
settings/Username/
MMS_Settings

® Setting parameters for
measurement and monitoring.
Used by selecting from within a
folder on the PC and saving in the
amplifier

Waveform data

Pressure waveform

C:/Documents and
settings/Username/
MMS_DATA/Date folder

@ Saved separately by shot number

@ This can be loaded as reference
waveform data in MPS08 software.

@ Data can be uploaded into
spreadsheet applications for
editing.

Numerical data
(monitoring
items)

Saved time and date
(Time)

Peak arrival time
(Time at Peak)

Trigger interval
(Interval)

Pressure after t
seconds
(Value at point)

Shot number
(Shot)

Eject pressure
(Peak over eject)

Alarm evaluation result
(Result)

Integral
(Integral)

Alarm evaluation
details
(CHX_Result)

Peak integral
(Integral to peak)

Peak value
(Peak)

C:/Documents and
settings/Username/
MMS_DATA/Date folder

® Saved separately by date

@ The data can be uploaded into
spreadsheet applications for
editing.

® Alarm evaluation details (the
monitoring item causing the
abnormality if an abnormality is
detected) are recorded using the
codes shown in the following table:

Code [Meaning
Blank [ No alarm
Z1 Monitoring range 1 evaluation
Z2 | Monitoring range 2 evaluation
PT | Peak arrival time evaluation
T Evaluation of pressure value
after t seconds
I Integral evaluation
P1 Peak integral
evaluation

— Example of use with spreadsheet applications

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

Tabular form
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4= In-mold Resin Pressure
=~ Measuring System

— Pressure measuring amplifier

Amplifier interconnection cable (0.5 m)

WCMO0005-L-D9P-DIP N-MPS08

Junction cable (5 m) WJP0450
Tester connector cable (1 m) ATCS
Gauge plug for button type SSB series* SSBD08x06

* Used to fill the sensor mounting hole when the sensor is removed.

2
2
SE
ad
Product name Product code £ %
$o
occ
Pressure measuring amplifier set % =
(7]
Junction box (x1), junction cable (x1), MPS08S N+W £8
AC adapter, signal input/output cable, £=2
LAN cable, and measurement software
Pressure measuring ampilifier MPS08 g
[}
Junction box UJPO4 E I
8%
£
Junction cable (3 m) WJP0430 25
=]
£2
AC adapter ES0024010
<
Signal input/output cable (0.5 m) WCIO05 §
Q
55
LAN cable (2 m) WCL0020 ey
8@
£2
Measurement software PPS N+W »5
33
Pressure measuring amplifier set ==
(analog voltage output type) MPV04S T
AC adapter 2
Pressure measuring amplifier MPVO4 g
(analog voltage output type) %
g
AC adapter ES0012001 = %
)
— Accessories <
.g
Product name Product code a
€
i i <
Junction box mounting magnets AMUJP e qE,
(set of 2) 2%
7y
Junction box connector dust cap ADUJP —_—
c
S
Pressure sensor adapter for EPS series ACAEO1 §
£
Signal input/output cable extension assembly (2 m) WCI0020-E-D9S-Y N-MPS08 §
[
Q
Voltage output cable (2 m) WCI0820-V-D25P-Y N-MPS08 &
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—> Pressure sensors - Ejector pin type, standard products

Tip diameter

Step section

Step section

Overall length

Type diameter length Product code
el i} ®d1 (mm) L1 (mm) 5 (i)
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
1o 50 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

Step section

Step section

Customer-specified

Type T'Zg'?nr:%e ' 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 xO00.00 NO50
Stepped pin
1o 00 40 55 100 SSEBQL-01.2 NO40
' ' 50 65 150 xO00.00 NO50
s 00 40 55 100 SSEBQL-01.5 NO40
' ' 50 65 150 xO00.00 NO50
2.0 25 200 SSEEQL-02.0x000.00
- 25 25 200 SSEEQL-02.5x000.00
Straight pin
50 25 250 SSEEQL-03.0x000.00
' 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, standard products

Rated Recommended Operating
1S capacity (N) | measurement range (N) |temperature range FIEELET Ggs
50 12.51t0 50 Mold temperature SSB0O50N08x06
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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— Sleeve pins

(]
-
5
Sleeve pins can be used for compatibility with pins with diameters ranging from 5 mm to 12 mm. 'E‘i
* Eject (mold release) resistance cannot be measured when using pin sleeves. £(§>
3z
Product code: EPSSVP-00.0x000.00 : $
d1 L >
* Specify the L dimension to match overall sensor length. .
Material: SKD61 + nitride treatment g
[}
Q
Compatible sensors: SSEEJL-03.0x OOO. OO 55
7]
cc
25
External dimennsions B
<
2
[
8
Machined by Futaba to accommodate EE
sensor flange insertion e
/ §$
: = 2
o N 2§
qu H.8,05 L—S> 8 ==
S
L*992(L>200—L*30%) —_—
g
2
3
=
9
3
d1 (mm) 5 6 7 8 9 10 12 39
g7}
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 -
o
H (mm) 6 6 6 8 8 8 8 f;
[0
S (mm) 30 2
o
L (mm) 75 t0 400 . |5
09
)
c
o
T
£
L
£
(0]
o
3
o
Q
o
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In-mold Resin Temperature Measuring System

Enables real-time monitoring of resin temperatures
inside the mold.

Commercially available
measuring instrument

[

Plaldet

Resin temperature sensor |—-pP.32.P.34 T @
Preamplifier

EPT-001S (Resin temperature measuring amplifier)

—> Measured waveform

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]

(9]
4
3
a
oE
ag
£ >
g([)
o2
Commercially available T35
measuring instrument ga
[}
£3

Amplifier unit

Futaba
MOLD MARSHALLING SYSTEM o
ODEL : EPT-J8001

Preamplifier

<
=
=
©
o
[}
o
£
o
A
=
7}
4}
oc
kel
[}
B
£

Measuring System

AC adapter

Resin temperature sensor

AC outlet

Ground

Mold Surface Temperature
Measuring System

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.

Flow Rate Measuring

System

Sprue

Runner

Flow Front Detection

System

Optical fiber
Preamplifier

Amplified

Infrared temperature sensor electrical signal

Reference Information

<

Commercially available measuring instrument Main unit amplifier
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Resin temperature measuring amplifier

EPT-001S

CRoHS compliant

[ Allows simultaneous measurement o
[ Outputs a voltage of 1 V per 100°C fo
[ 1 ms sampling rate supports high-spe
[ Specially developed sensor sensitivit

— 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 X ,Y, 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 £
@
85
o+
=5
8 ()
<2
BNC connectors ® £s
(Connected to voltage Trigger signal input terminals
measurement devices using
separately sold BNC voltage —— 229 -
output cables) ' 57 3
220 g;_
Power supply - ’ ‘ £ g
jack——\ (1 o b 0O Ll - %
N © CH1 CH2 CH3 CH4 % (%‘
hmeupt ———— . T2
©) i pecrran 4 Serial communication o€
~ e MOLD MARSHALLING SYSTEM & connector E ﬁ
o o iy (used for adjustments £2
o g 3 by Futaba) =
: [
E
— Temperature Data Input - S
CH1 CH2 CH3 CH4 8
©T© e L i Tl Lii i T ‘JE’ OEJ
Y g
@ >
8 ()
£2
Test probe jack @3
o@
| & 8 B © o3
/ ==
Temperature sensor
preamplifier jack oy
5
2]
Case material: Aluminum é
]
3
2%
-gw = >
—> Preamplifier Cé
Preamplifier e
Product code EPT-JBOO1 g
Temperature 84 ®
sensor jack Bt @) Sensor inout COMPatidle Resin temperature sensor Q
© Connected PUL sensors (Futaba EPSSZL/EPSSZT series) 5
to amplifier rE
Communication cable length 2m z 2
= >
q . . wwn
| & ':E [ Mounting method Installed using two underside magnets
—3 [ S—
Mounting magnet Operating temperature 10°C to 40°C
. c
Environmental - Operating humidity 35% to 85% RH (no condensation) 2
resistance . g
L ' 10 Hz to 55 Hz double amplitude 1.5 mm £
Vibration resistance S
Case material: Aluminum for 2 hours each along XY, Z-axes €
(0]
o
* One preamplifier (available separately) is required for each sensor. §
Q
2

— 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
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Resin temperature sensors

Ejector pin

CRoHS compliant

[ Infrared detection using optical fibe

SRR ARt ab e Rl b ek ot eB ook oA obyh ok ok ehy tuh s

[ High-speed response: 8 ms (for 63
[ Ejector pin configuration allows ea

[ Capable of measuring resin tempel

— Specifications

Product code EPSSZL series (— page 38)
Pin diameter @3 or @4 (p3forL=30mm only)
Pin material Overall length 30 mm type SUSB30 (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)
Measurement range (@amplifier model EPT-001S) 60°C to 430°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 oOverall length 30 mm type

Two different pin diameter types Sensor sensitivity grade
o]
| |<88:¢4500s g ot bend over a length of and control no.

§O 45 mm from flange edge!
o ~
® . @
har} Og 'o\o FC type optical %

© S connector ~

4.0 (from underside of flange)
10805 Cable length (500, 1,000, 1,500 mm)
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type (60 mm to 220 mm) £
7]
i
a2
=5
8 ()
c2
2 35
*1 For an overall length of 200 mm or greater, tolerances are 0 mm to +0.05 mm. E g
X g
& 2
£
5 8
&ll Do not bend over a length of g g
) 45 mm from flange edge! Sensor sensitivity grade 'E 173
3 and control no. 28
par % £
=¥
= £8
8 I FCt ical 3 ==
o P ype optical oea
© ESY connector = °
» S
S
Q
g€
4.0 (from underside of flange) 22
10805 Cable length (500, 1,000, 1,500 mm) 83
Eo
5.
(2=
=g
o O
==
— Mounting example 2
5
[2]
@
[}
=
2
EE
=3
— o2
()
i Mounted on moving side —
i Mounted as ejector pin H 54905 -
' . 0
. : — - 9
= i Z
: i | 2
q ' ro
| : o
; ; L 2
; : & Mounted on ue_ IS
H H g fixed side =2
: | S 32
' i = >
’ i 22— | 7]
i : ER—
i : (&}
I c
]
©
= £
/ i}
£
Sensor cable ©
2
o
o
13)
o
Preamplifier
B (o)}
(available separately) £ 5
==
23 Connected to commercially
g g ———> available measuring instrument
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Resin temperature sensors

Flush-moun

CRoHS compliant

[ Infrared detection using optical fibe

[ High-speed response: 8 ms (for 63.
[ The flush-mount type provides wide

[ Capable of measuring resin tempera

— Specifications

Product code EPSSZT series (— page 38)

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

M8 x 0.75 (fine) Sensor sensitivity grade
and control no.

M10 X 1.5 (regular)

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

(¢9.8)

FC type optical
connector

\ Protective tube

M5 X 0.5 (fine)
45

Do not bend over a length of 45 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
@

g

o+

=5

8 ()

c2

One retaining screw (available 2 “5)

separately) is required for each sensor. E g

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

o
* Does not apply if the customer selects a different %
_,g L | clamping method. g
S| 55
Sensor cable =5
~ B
el
S~ \ =
N EQ
£=
<
=
Preamplifier g
(available 2 g— c
separately) S 3 o8
2= Connected to 9>
o £ commercially S o
= s available measuring §-§
instrument o 2
............................................................................................................................................... gg
i M8 (fine) retaining screw : i M10 (regular) retaining screw :
: 7.3 (recommended) : : ¢7.3 (recommended) : >
: < *Fit with sensor in situto : * Fit with sensor in situ to : £
: —p4 3012 prevent resin leaks : : @4'8012M”  prevent resin leaks : =
| o |
' " ' o "
- ; 1 & ; =
HI= ! i 9ol (
ey 7 : i G : £
[} @4 500she) : H] 1 5S¢
o i o ] i 38
i~y o} : P '\¢ : 38
: 075, : : Ll 978, : )
i N M8 retaining | : o - 1 M10 retaining
: o screw H : x & T ~~_screw i —
f X|@ ¢34 i i o3 $3.4 :
: s ; : S|e ; c
; == : i — : S
s E o 0 | :
] { ] { ©
: ming10.5 : : ming12.5 H o
] { ] ] 1S
o
£e
34
g7}
— Retaining screw <
2
: E
M8 (fine) M10 (regular) S
=
45° 7 45° 45° 7 45° ©
g
9.98, 11.98, 9]
kol
o

5.2+ j% §

S;CI& A = shR T L
+ N O x ™~ :
3 ~145 g 2 I §
ot | | 2 ;u* | | )
—~ ¥ e
] M10X1.5 (regular,
7 o0 83, (regular)
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Accessories

— For resin temperature measuring amplifier

Cable for outputting values measured for each channel as
analog voltages to a data logger, molding machine, or other

external device.

l Product code

BNC voltage output cable (1 m): EPT-VCO1M
BNC voltage output cable (2 m): EPT-VC02M

— For flush-mount type resin temperature sensors
Retaining screw Material: SUS303 Wrench Length: 300 mm; material: SUS303

Available in M8 x 0.75 (fine) or M10 x 1.5 (regular).

Used to tighten retaining screws or when the sensor is difficult
One retaining screw is required for each sensor.

to remove due to resin buildup. Used with both fine and regular
retaining screws.

H Product code
Retaining screw M8 x 0.75 (fine): EPSSZT-M8
Retaining screw M10 x 1.5 (regular): EPSSZT-M10

H Product code
Sensor securing wrench: EPSSZT-FXWR
Sensor removal wrench: EPSSZT-PLWR
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— Resin temperature measuring amplifier

Product name

Product code

Resin temperature measuring amplifier EPT-001S
Preamplifier EPT-JBOO1
AC adapter EPT-ACA

— Accessories

Product name

Product code

BNC voltage output cable (1 m) EPT-VCO1M
BNC voltage output cable (2 m) EPT-VC0O2M
Retaining screw M8 x 0.75 (fine) EPSSZT-M8
Retaining screw M10 x 1.5 (regular) EPSSZT-M10
Sensor securing wrench EPSSZT-FXWR
Sensor removal wrench EPSSZT-PLWR

In-mold Resin Temperature
Measuring System

In-mold Resin Pressure
Measuring System

e
=
o
1]
a
£
@
fid
=
7]
o
o
k]
<]
B
=

Measuring System

Mold Surface Temperature
Measuring System

Flow Rate Measuring

System

Flow Front Detection

System

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

Product name il Product code

(mm)
Ejector pin type, overall length 30 mm )
Cable Sngthio 61m EPSSZL-03.0x030 NO50
Ejector pin type, overall length 30 mm 30 EPSS7L -03.0x030 N100
Cable length 1.0 m
Ejector pin type, overall length 30 mm EPSS71.-03.0x030 N150
Cable length 1.5 m
Ejector pin type, overall length 30 mm )
Gable length 0.6/m EPSSZL-04.0x030 NO50
Ejector pin type, overall length 30 mm 40 EPSSZL-04.0x030 N100
Cable length 1.0 m
Ejector pin type, overall length 30 mm EPSSZL-04.0x030 N150
Cable length 1.5 m

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

Product name Tip di?nTrit)er @d Product code

(E:jaegltgzep:;ttry]/g% cr:#stomer—speciﬁed overall length EPSSZL-04.0xO00.00 NO50
Ej:gltgzeaigttﬁ/?teé (r:.:stomer-speciﬁed overall length 40 EPSSZL-04.0xO00.00 N100
Ejaegltgzep;igttg?«.aé cr::]Jstomer—speoified overall length EPSSZL-04.0xO00.00 N150

— Resin temperature sensors - Flush-mount type

Product name Tip diameter ¢d 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
Retaining screw’
M8 x 0.75 (fine) - EPSSZT-M8
Retaining screw’
, M10 x 1.50 (regular) - EPSSZT-MT0
Optional parts
Sensor securing wrench? - EPSSZT-FXWR
Sensor removal wrench® - EPSSZT-PLWR

*1 One retaining screw is required for each sensor.

*2 The sensor securing wrench is used to tighten retaining screws (used with both fine and regular retaining screws).
*3 The sensor removal wrench is used when the sensor is difficult to remove due to resin buildup.

*4 Does not apply if the customer selects a different clamping method.
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In-mold Resin Temperature

Measuring System
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‘ Mold Surface Temperature Measuring System

‘= Measured waveform

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.

Mold surface temperature measurement waveform

Molding conditions
Molded product size: 70 x 40

Resin: PP
Temperature controller temperature setting:
40°C (cartridge heater)

Cavity surface temperature rises 4.3°C.

| I i i
1800 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.
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[System configuration diagram]

Molding machine

Mold surface
temperature sensor

In-mold Resin Pressure
Measuring System

Mold surface
temperature sensor
adapter cable

In-mold Resin Temperature

Measuring System

Data logger, etc.

[
e
=
[
8
EE
o D
L]
>
§w
€2
S-=
23
Sg
c O
==

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.

Flow Rate Measuring

System

Runner

Measurement point

Flow Front Detection

System

Reference Information

aEEEEEmEE-. )

Commercially available measuring instrument
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Mold surface temperature sensor

STF04.0X08.

[ Durable design intended for use in
mold temperatures of 220°C and re

[ Unique design gives high-speed re

[1 Uses type K thermocouples for me
instruments and data loggers and |

— 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 Maximum 220°C (mold temperature)

Withstand pressure Maximum 150 MPa

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

— External dimensions

@

-1 8 -
=7 | =7 79

NS 0 M5x%0.5 (fine)

ASHERSY i3

e N e =
.5
8'6% 5 13
26
* Connect to measuring instrument with Y terminals

using the mold surface temperature sensor adapter

Ea- o= = I - cable.
Tl

* Fitted with a Marlin male thermocouple connector
(1260-K)
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N

& Mold Surface Temperature

Measuring System

Mold surface te

[ Features dedicated connectors for
thermocouples, eliminating impact o
accuracy due to connection/disconn

[1 Can be separated using the connect
embedded in the mold, allowing repe
cable.

— Specifications

Cable length 1 m WSTO0110
Product code

Cable length 2 m WST0120
Cable material Teflon tube (external diameter 3 mm)
Operating temperature range Maximum 150°C

— External dimensions

— (2]
[Elie o
O —-d1—- f% ——————— —— | ———— ——
[Ie!
25.4
33 100078 /20007

* 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)

In-mold Resin Pressure
Measuring System

In-mold Resin Temperature

Measuring System

[
e
=
[
8
EE
o D
L]
>
§w
€2
S-=
22
Sg
c o
==

Flow Rate Measuring
System

Flow Front Detection
System

Reference Information
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Mold surface temperature sensor

— Mounting example

One retaining screw (available
E— 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
prevent resin leaks

* Fit with sensor in situ to
prevent resin leaks

+0.012(H7)
¢4+8.012(H7) »4*3

H E o i
% P oo i
ey oy i
HIN} 4 8ooshe) o] |
o Y <> ;
i Ty o T =S !
: i ®7 84 : ¢ Ll 738, i
: @ M8 retaining : Q. 1 M10 retaining
! S screw : e ] ’M :
: x|@ 025 : : o|3 025 ;
: & : SlE H
i == ' :
i 0 j 0 ;
: ming10.5 : ming12.5 §

— Retaining screw

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

9.98, & / 11.938,

g

s = = = = ML
e N O L) ~ 5
b I / 7 8 | ) E
ai )
ot | | 2 ot | | oL
— % e
] M10X1.5 (regular,
701 83, (regular)
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S & Mold Surface Temperature
Measuring System

Accessories / Product list

— For mold surface temperature sensor <
7]

=

al

Retaining screw Material: SUS303 Wrench Length: 300 mm; material: SUS303 £ c‘,%

2o

occ

Available in M8 x 0.75 (fine) or M10 x 1.5 (regular). Used to tighten retaining screws or when the sensor is difficult 2 %

One retaining screw is required for each sensor. to remove due to resin buildup. Used with both fine and regular =

retaining screws. £2
H Product code l Product code °
Retaining screw M8 x 0.75 (fine): EPSSZT-M8 Sensor securing wrench: EPSSZT-FXWR %
Retaining screw M10 x 1.5 (regular): EPSSZT-M10 Sensor removal wrench: EPSSZT-PLWR Eé

£

O O

=2

(752

2

TS5

[
g
=
o
g
EE
o D
he
%m
€2
==
23
Sg
S 9
==

g
2
3
=
2
gE
— Mold surface temperature sensor 32
7y
Product name Product code —
Mold surface temperature sensor STF04.0x08.0x026 §
8
Mold surface temperature sensor adapter cable (1 m) WST0110 a
€
o
Mold surface temperature sensor adapter cable (2 m) WST0120 “;' 5
['d
)
— Accessories s
g
£
Product name Product code .g
©
Retaining screw M8 x 0.75 (fine) EPSSZT-M8 §
&
Retaining screw M10 x 1.5 (regular) EPSSZT-M10 T
Sensor securing wrench EPSSZT-FXWR
Sensor removal wrench EPSSZT-PLWR
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Flow Rate Measuring System

Allows easy measurement of the flow front speed of the resin
inside the mold, regardless of flow direction, using a single
Sensor.

)

2

o .
- !".*‘ \
Flow rate sensor 5 _
Preamplifier

MFSO02S (flow rate measuring amplifier)

— Measured waveform

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.

Flow rate waveform Flow front speed

Short intervals along time axis indicates Long intervals along time axis indicates
fast flow rates. slow flow rates.
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g [System configuration diagram]

Molding machine, control unit

External trigger
signal output
Control signal
output

In-mold Resin Pressure
Measuring System

1

Voltage output

——————————————— > @)
QO

oooo U

Data logger, etc.

LAN cable

Amplifier unit

J Flow rate

= sensor

In-mold Resin Temperature

Measuring System

AC adapter

AC outlet

Mold Surface Temperature
Measuring System

— 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.

Flow Rate Measuring

Resin inflow

Flow Front Detection

Flow rate
sensor

Reference Information

Preamplifier

Flow rate measuring amplifier

Flow Rate Measuring System



Flow rate measuring amplifier

MFS02S

[ Allows simultaneous measurement of twc

[ Waveforms can be displayed in real time
saved to the PC. Enables review of past

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 Il Duo 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

(9]
External o
7]
i
a2
=5
8 ()
c?
o ‘=
Trigger signal input terminals g §
Control signal I g
output Voltage output £
<
=}
©
[
Q.
S5
cg
50
c?2
TS
S 3
£8
[ [1 cs
LAN jack ® ® ® o] |
j \ m (ﬁ) (ﬁ) CHI COM CH2 crv_‘comcr\&_w‘w 9
3 Trigger IN CancelIN  Output. Voltage-Out. =1
& Futab a Type MFS02 O g
MOLD MARSHALLING SYSTEMo 5 5
1’4
o 17)
< § =)
—— Setting ———— - 3 g
O ) 23
o O
g3 s=
{ %2 § Sensor-in R
// RS-485 In RS-485 Out Cm 2 J:‘
Power supply €} ® @ ® >
jack B 11 B 0] 1 - - ] = =
>
55 o
Q
=
0
‘ 220 ‘ CE
=2
8¢
(%)

O % S~ Ground terminal

Flow rate sensor preamplifier jacks

Flow Front Detection

System

— Preampilifier

Product code | UPVO1

Reference Information

$3.8
$9.5

36.5

2000
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Flow rate sensor

[ Allows easy measurement wit
direction.

[ Flush-mount type for high degre

—> Specifications

Product code SMF04.0x08.0x026
Probe material SUS630 (hardness: HRC 38 maximum)
Operating temperature rangerange Maximum 150°C (mold temperature)
Withstand pressure Maximum 150 MPa
Cable With stainless-steel protective tube (outer diameter 3.4 mm), minimum bending radius 50 mm
— External dimensions
" 35 ]
8 = M5X0.5 20 15 | &
] =
078, 3| |8%8°2 5 5 g Control no. (8 digits) 8, % o ’ Ej
] L s »
G -] R et eﬁégx\
1500 \ ¢‘
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Flow Rate
Measuring System

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.

In-mold Resin Pressure
Measuring System

Cavity

Sensor cable

N

In-mold Resin Temperature

Measuring System

Preamplifier
(available
separately)

—p Connected to
PC

—» Connected to
commercially available
measuring instrument

Measuring
amplifier

Mold Surface Temperature
Measuring System

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

®7.3 (recommended) ¢7.3 (recommended)

* Fit with sensor in situ to * Fit with sensor in situ to
prevent resin leaks

04 +g.01 2(H7) prevent resin leaks o4 +8.C|1 2(H7)

i ! i ! o
: ! : ! £
i | i | 5
' ' ' [7]
P : P : 8
L& . | =
i 9] o ! ST 0 ! £
] B4 5.00806) : ) @4 50086 i g
i o ! Y s !
Py o) o : = '\¢ : 2
: ®7 01 o : : W "97.8, i w
: 10 MB8 retaining : 02 I A% M10 retaining &
! S . . screw ! ! % % T ~~_screw 4
i S Lez: s E = it s
i == : i =l : 5
; u o - i
; ming10.5 : i ming12.5 ; g
] { ] ] 1S
Y Y et it | [
it
34
7
— Retaining screw <
2
) £
M8 (fine) M10 (regular) S
[=
45° 7T 45° 45° ~— 45° ©
g
993, 11.98; 9]
kol
o

5.2+ j% §

S;CIE_ ‘ = o = / = I_r‘l_
+ N O x ™~ :
ﬁ _/ : ["") | + E
o || = o | | ©
M10X1.5 (regular,
7 o0 83, (regular)
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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.

ETETE
Tl iR FT UATH AT Futaba
R TayhER, 1 sk

SHE 7 )= G/ Proeram Files/Futaba/ept/pfeconfiexml
e rEE
- Fomgrd Il FEhiRd o R
W= g7 CH [ o
——— e R ER
N ms 2 0 - T
2 rl_—l_—
EHEIRIE g
FoTrd Il FiEH I S
GH i lmms:
b B b ke e 12 2o —
el e v
i
Il
Y

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.

b [ e k2 12 @

&l
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Flow Rate
Measuring System

— Saved data types 2
@
85
This software allows data to be saved as “configuration files,” “waveform data,” or “numerical data.” °='§
50
- a2
Data type [tem Extension DS fglder eeiEul Remarks 1—3 5
setting) EQ
T O
@ Setting parameters £=2
. ' for measurement.
Configuration file Parameter settings xml Cf.éProgram Flles/Futaba/ Used by selecting from within a g
P folder containing the saved files on B
the PC. 3
EE
@ Saved separately by shot number. = 2
Measured waveform (LSp) C:/Users/Username/My @ Can be uploaded as reference 'gi
Waveform data Passing waveform (HS F)) .Csv Documents/MMS_DATA/ waveform data on the PFS software. TE
9 P Date folder ®Data can be uploaded into °2
spreadsheet software for editing. £2
Numerical @ Saved separately by shot number. N
data C:/Users/Username/My ®Can be uploaded as reference 5
- Peak file (Peak) .csv Documents/MMS_DATA/ waveform data on the PFS software. g
(monitoring : 3
A Date folder ®Data can be uploaded into EE
items) ” 53
spreadsheet software for editing. )
S
[
38
==

— 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.

Time

3479.83

3200.27
371765 3019.59
403.28 3021.42
461.27 3219.8
546.73 3537.2
626.69 3947.38
699.32 4308.73
748.76 4627.97
1780.5 483306
794.54 4958.8
793.32 4996.64
718.67 4966.73
757.31 4887.38
732.89 4771.41
'{_OB.U4 4657.88
685.28 4540.68
667.58 4443.02
657.21 4366.72

Tabular form Graph form

[mv]
%
Flow Front Detection

System

o
i
i~
=3
(7}
o
o
=
2
T
o
]
o
[

-0.002 0

e

0002 0004 0006  0.008

[sec]

Reference Information
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Accessories

— For flow rate sensor
Retaining screw Material: SUS303 Length: 300 mm; material: SUS303

Available in M8 x 0.75 (fine) or M10 x 1.5 (regular).
One retaining screw is required for each sensor.

Used to tighten retaining screws or when the sensor is difficult
to remove due to resin buildup. Used with both fine and regular
retaining screws.

M Product code H Product code
Retaining screw M8 x 0.75 (fine): EPSSZT-M8 Sensor securing wrench: EPSSZT-FXWR
Retaining screw M10 x 1.5 (regular): EPSSZT-M10 Sensor removal wrench: EPSSZT-PLWR
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Flow Rate
Measuring System

— Flow rate measuring amplifiers/sensor e
7]
SE
al
Product name Product code < ‘%
2 o
o
Flow rate measuring amplifier MFS02S o g
£
Preamplifier UPVO1 £=
Flow rate sensor SMF04.0x08.0x026 g
=
—> Accessories 2
=
£8
Product name Product code ==
Retaining screw M8 x 0.75 (fine) EPSSZT-M8 S
©
Q
o
Retaining screw M10 x 1.5 (regular) EPSSZT-M10 E,E
25
Sensor securing wrench EPSSZT-FXWR gg
22
Sensor removal wrench EPSSZT-PLWR 2=

o
£
<
=3
(7}
o
o
=
o
2
@
o
E
9o
[ra

Flow Front Detection

System

Reference Information
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Flow Front Detection System

Combined with 8 ms (63.2% response) high-speed response
sensors, the system detects resin arrival immediately and
outputs a control signal.

To molding machi
control board

Flow front detection sensor (ZP.60.P:62)

Flow front detection amplifier (=P.58)

© Measured waveform

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
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[System configuration diagram]

Molding machine,
control unit

O ovenooureeron |
‘THRESHOLD

DISO1

NOLD MARSHALLING SYSTEN®
FLOW FRONT DETECTION

ZERO__GAIN_THRESHOLD

Amplifier unit

Flow front detection sensor

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.

Resin inflow

Runner

Gate

Optical fiber

Control signal

outEUt I

Flow front detection amplifier Molding machine or control unit

DISO1

AOLD ARSHALL b STSTER

Flow front detection sensor

In-mold Resin Pressure
Measuring System

In-mold Resin Temperature

Measuring System

Mold Surface Temperature
Measuring System

Flow Rate Measuring

System

=
o
=
©
2
©
(=]
=
€
<)
i
3
o
i

Reference Information
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Flow front detection amplifier

Infrared detection system resistant t

- Threshold for outputting control sig

= Specifications

Product code DISO1

Power supply voltage +15V DC, 1.5 W maximum

Control output O0Vto 13V

Adjustment output 0Vto 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

Sensor connector

—J

Output voltage offset
adjuster knob

LED lamp

External connector
terminals

Chassis grounding terminal

O wonsans
ouTPUT
DISO1 o Q
POWER SUPPLY [ GND
MOLD MARSHALLING SYSTEM® + q‘
FLOW FRONT DETECTION SHIELD
ZERO GAIN THRESHOLD I
o] 3
L

T J [ 7

Adjusted indication label

— External connector terminals

Comparison voltage setting
adjuster knob

~

(O OPEN COLLECTOR
THRESHOLD

ouTPUT

GND

~15V

POWER SUPPLY |  GND
+15V

SHIELD

>

J

N Signal name Input/output Details
OPEN COLLECTOR Output Comparison voltage signal (open collector)
THRESHOLD Output Comparison voltage output (no buffer)
OUTPUT Output Analog output
GND Output Ground
-15V Input Negative power supply input (-15 V +5%)
GND Input Ground

O +15V Input Positive power supply input (+15 V +5%)
J SHIELD — (Connected internally to ground)

In-mold Resin Pressure
Measuring System

In-mold Resin Temperature

Measuring System

Mold Surface Temperature
Measuring System

Flow Rate Measuring

System

c
o
3
©
(=]
=

£

[
i

3
o
i
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Flow front detection sensors

~ Infrared detection using optical
- High-speed response: 8 ms (for

- Ejector pin configuration allows

= Specifications

Product code DISSZL series (— page 65)
Pin diameter @3 or ¢4 (@3 for L =30 mm only)
Pin material Overall length 30 mm type SUS630 (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 type (60 mm to 220 mm)

*1 For an overall length of 200 mm or greater,
tolerances are 0 mm to +0.05 mm

In-mold Resin Pressure
Measuring System

Do not bend over a length of
45 mm from flange edge!

Control no.

L(60~220) *3°2*!
In-mold Resin Temperature

Measuring System

FC type optical
connector

-0.05

3.7
(¢9.8)

4.0 (from underside of flange)
¢10380s Cable length (500, 1,000, 1,500 mm)

Mold Surface Temperature
Measuring System

= Mounting example

Flow Rate Measuring

System

Mounted on moving side

Mounted as ejector pin 5905

™ Mounted on
fixed side

c
S
3
©
(=]
=

£

[
i

3
o
i

Cavity

/

Sensor cable

Reference Information

Detection
amplifier

) Conn.ected to moldlng_
machine or control unit
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Flow front detection sensors

Flush-mou

RoHS compliant

 Infrared detection using optical
- High-speed response: 8 ms (for

- The flush-mount type provides

= Specifications

Product code DISSZT series (— page 66)
Probe diameter o4
Probe material SUS6B30 (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
M8 x 0.75 (fine) Control no.
S M10 X 1.5 (regular)

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

FC type optical
connector

(¢9.8)

¢4 8.00s (hB)

\ Protective tube

M5 X 0.5 (fine)
45
Do not bend over

8 +8.02 .1

length of 46 mm from probe edge!

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

H )
unting example 5
7]
i
_ . ol
c2
g ()
<2
One retaining screw (available 2 ;
separately) is required for each sensor. E g
A wrench (available separately) is -
required to tighten the retaining screw. ©
* Does not apply if the customer selects a different :é
2L | clamping method. §
S— g
(6] O @
Sensor cable ~_| =3
BN
\ 7 é) o
\\ 4 © §
N ge
T O
— £=
<
3
s
8
c
SE 55
£ 2
§ 8| Connected to 3 :,">;
8 é molding machine e =
or control unit @5
og
_______________________________________________________________________ o O
! : f : ==
i M8 (fine) retaining screw : i M10 (regular) retaining screw :
: $7.3 (recommended) : : #7.3 (recommended) : .
: * Fit with sensor in situto : * Fit with sensor in situ to : c
: e 4 1301207 prevent resin leaks : : @418°1257  prevent resin leaks : =
| L |
. o " . a "
P % i P % i =
Y o : i 9] : £
] @4 50086) i HE] i e
i o i P <] i 38
R L ! = '\¢ : 32
: : : L 078, ! )
! 12 : ! B M10 retaining
o o g g x |3 T screw '
: x| 3.4 : : ol> 3.4 f
' ®|E H H — | H
i == i P == i
s 0 P 0 s
; ming10.5 : § ming12.5 §

c
S
3
©
(=]
=

£

[
i

3
o
i

= Retaining screw

M8 (fine) M10 (regular)
45° 7 45° 45° ~ 45°

993, & / 1198,
5.2+ j% §

Reference Information

S;CIE_ ‘ = o = / = I_r‘l_
+ N O x ™~ :
ﬁ _/ g B | : E
ot | | 2 ;u* | | 19
— ¥ =
=174 88, M10x1.5 (regular)
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Accessories

. or flush-mount type flow front detection sensors

Retaining screw Material: SUS303 Wrench Length: 300 mm; material: SUS303

Available in M8 x 0.75 (fine) or M10 x 1.5 (regular).
One retaining screw is required for each sensor.

Used to tighten retaining screws or when the sensor is difficult
to remove due to resin buildup. Used with both fine and regular
retaining screws.

M Product code H Product code
Retaining screw M8 x 0.75 (fine): EPSSZT-M8 Sensor securing wrench: EPSSZT-FXWR
Retaining screw M10 x 1.5 (regular): EPSSZT-M10 Sensor removal wrench: EPSSZT-PLWR
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@‘ Flow Front Detection System

= Flow front detection amplifier <
7]
SE
a2
Product name Product code '§ 7y
o o
' . E.g
Flow rate measuring amplifier DISO1 g ]
22
. e
=» Accessories E
g
=
L2
Product name Product code < c‘%
2
Retaining screw M8 x 0.75 (fine) EPSSZT-M8 ?é 3
(]
£2
Retaining screw M10 x 1.5 (regular) EPSSZT-M10
[
3
Sensor securing wrench EPSSZT-FXWR ‘g
3
Sensor removal wrench EPSSZT-PLWR 5
a5
og
[ )
=2 Flow front detection sensors - Ejector pin type (overall length 30 mm type) ==
Tip diameter ¢pd g
Product name o d ‘o Product code 5
(mm) a
Ejector pin type, overall length 30 mm DISSZL-03.0x030 NO50 s
Cable length 0.5 m : 2 ;
o
Ejector pin type, overall length 30 mm ) =2
Gable length 1,0m 3.0 DISSZL-03.0x030 N100 u_?(%
Ejector pin type, overall length 30 mm DISSZL-03.0x030 N150
Cable length 1.5 m :
Ejector pin type, overall length 30 mm ) .§
Gl [t 0 DISSZL-04.0x030 NO50 §
J93
Ejector pin type, overall length 30 mm } =
Coblo S GOl 4.0 DISSZL-04.0x030 N100 §
[’
Ejector pin type, overall length 30 mm ) =
Cable length 1.5/m DISSZL-04.0x030 N150 s

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

Product name U elEnmsier Product code
(mm)
Ejector pin type, customer-specified overall length )
GBIt O DISSZL-04.0xOO0O.OO N050
Ejector pin type, customer-specified overall length
4.0 DISSZL-04.0xOO0O.OO N100

Cable length 1.0 m

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

Reference Information

DISSZL-04.0xOO0O.0O0O N150

Flow Front Detection System | 65



@‘ Flow Front Detection System

t detection sensors - Flush-mount type

Product name il Product code
(mm)
Flush-mount type, cable length 1.0 m DISSZT-04.0x030 N100
Flush-mount type, cable length 15 m 4.0 DISSZT-04.0x030 N150
Flush-mount type, cable length 2.0 m DISSZT-04.0x030 N200
Retaining screw
M8 x 0.75 (fine) - EPSSZT-M8
Retaining screw’
. M10 x 1.5 (regular) - EPSSZT-M10
Optional parts
Sensor securing wrench® - EPSSZT-FXWR
Sensor removal wrench® - EPSSZT-PLWR

*1 One retaining screw is required for each sensor.

*2 The sensor securing wrench is used to tighten retaining screws (used with both fine and regular retaining screws).
*3 The sensor removal wrench is used when the sensor is difficult to remove due to resin buildup.

*4 Does not apply if the customer selects a different clamping method.
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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.

Take care never to allow current to pass through the sensor itself.
Do not disassemble. Doing so will adversely affect performance and safety.

Dispose of in an environmentally friendly manner.

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

| -t

ol

Pin section
clamping

Grinding

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.

In-mold Resin Pressure
Measuring System

In-mold Resin Temperature

Measuring System

Mold Surface Temperature
Measuring System

Flow Rate Measuring

System

Flow Front Detection

System

=
.2
T
€
1
2
=
@
o
=
g
©
o
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B Reference Information | Usage precautions

Resin temperature sensors [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

N

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]]

W Ev>j><><><><
T

Control no. (4 digits)

!

(2 alphabets)

T

Connector end

/

Metal flexible tube Sensor sensitivity grade  FC type optical connector

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

Sensor retaining screw
(available separately; see page 36.)

/

M8 x 0.75 (fine)
M10 x 1.5 (regular)

777
/I

999 | N |

Control no. (4 digits)
Metal bellows tube

XIXPXIXXPX
-

t

Connector end

/

Sensor sensitivity grade  FC type optical connector

(2 alphabets)

Machining

8. Never perform additional machining of the pin. Doing so may damage the fiber inside.
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Mold surface temperature sensor [Applicable products] STF mold surface temperature sensor

In-mold Resin Pressure
Measuring System

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. g
3. The minimum bending radius for the cables is 10 mm. Bending cables to a tighter radius may damage the cables. Eé
Machining 23
£2

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

FIOW rate sensor [Applicable products] SMF flow rate sensor

Mold Surface Temperature
Measuring System

Installation and measurements

1. Take care not to drop the sensor, as it contains quartz fiber. o
2. The sensor unit can withstand temperatures of up to 150°C. Z
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. 8 £
5. Fouling at the ends of the connectors will affect sensor sensitivity. Remove any fouling with a soft cloth. E%
Machining <
S
3
6. Never perform additional machining of the pin. Doing so may damage the fiber inside. §
5
i E
24
Flow front detection sensors - ejector pin type DISSZL series 2 &

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.

=
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€
1
2
=
@
o
=
g
©
o

o p WO

Machining

6. Never perform additional machining of the pin. Doing so may damage the fiber inside.
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72

@ In-mold resin pressure measuring system Q&A

' MPS08 pressure measuring amplifier

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

Al. 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: WCMO0005-L-D9P-D9P N-MPS08 < catalog page 21)

Q3. Is it 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 are the required specifications for the PC?

| A4. APC having a Core Il Duo or higher CPU and memory capacity of at least 1 GB is recommended.

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

AS. 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.

Q6. What is the volume of the data obtained?

AG. The volume of the waveform data will vary depending on sampling rate and measurement time.
Refer to the table below.

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

1ms 704 1,407 3,050

5ms 141 282 617
10 ms 71 142 297
20 ms 36 71 142

Q7. What happens when the PC runs out of available disk space?

A7. The pressure waveform will appear on the measurement screen, but once the hard disk capacity falls below 30%, 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.

@8. Can luse a commercially available LAN cable?

A8. Yes. (Depending on length, the cable may be susceptible to noise effects.)
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Q9. The amplifier is heavier than previous models. Is it still possible to mount it to the side of the molding
machine with magnets, as before? If not, how should it be installed?

A9. The amplifier weighs approximately 2 kg. It cannot be mounted to the side of the molding machine with magnets as with earlier models. It must
be placed flat on a work platform or the like positioned next to the molding machine.

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

A10. Yes. The MPSO08 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.

Q1 1. Why is a trigger signal input to the amplifier required?

A 1. The datais 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.

' Ejector pin type pressure sensors

Q@12. Do the specifications for the previous sensors (EPS series) and new sensors (SS series) differ?

A12. 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.

Q1 3. How durable are the sensors?

A13. The sensors 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
mm diameter). This does not constitute a guarantee. Factors such as usage conditions may affect durability.

0.0%
< —1.0%
g —20 ™~
g \
= _ N~
3 3.0 ~
5 T~
O —40%

—5.09

0 10 20 30 40 50 60 70 80 90 100
x 10,000 shot

Q@14. How strong is the sensor cable attachment base?

A14. Themaximum 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.

- EP type

A

XXX -

In-mold Resin Pressure
Measuring System

In-mold Resin Temperature

Measuring System

Mold Surface Temperature
Measuring System

Flow Rate Measuring
System

Flow Front Detection
System
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@ In-mold resin pressure measuring system Q&A

Q@15. Can the profile of the pin tip be machined?

A15. 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.

Q16. Isit possible to measure mold release resistance (ejection force)?

A16. 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 (mmz2). 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)

@Q17. How do we check for sensor disconnection?

A17. 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 18)

Q18. Can the sensors be used with die-cast molding?

A18. Yes, provided the in-mold pressure does not exceed 100 MPa and the mold temperature does not exceed 150°C within the specifications range.

Q19. Do the sensors include a temperature compensation circuit?

A19. 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).

Q20. Can the sensors be connected for measurement to commercially available measuring amplifiers?

A20. The sensors are based on proprietary Futaba specifications and cannot be connected for measurement to other instruments.

' Button type pressure sensors

Q2 1. When choosing button type pressure sensors, how should | determine the expected in-mold
pressure?

A21. Thisis generally less than half the injection peak pressure. Refer to the data for the molding machine.
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@22. How strong is the sensor cable attachment base?

.!, Button type

L

X[X[X[x]} e S

Q23. Can | measure pressure if the lower flange face of the ejector pin is in contact with the protruding

part of the sensor?

A22. 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.

A23. Install so that the sensor and ejector pin centers are aligned (within +0.3 mm).

Q24. Machining the tip of the ejector pin to form a diagonal face alters the pressure-receiving area. How

should the pressure be calculated?

AR24. 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)

Q25. What is the displacement of the sensor?

A25. The maximum displacement under the rated load is 0.02 mm.

Q26 How durable are the sensors?

This does not constitute a guarantee. Factors such as usage conditions may affect durability.

Output variation

o] 10 20 30 40 50 60 70 80 90 100
X10,000 shots

| /' Compatibility of old and new products

Q27. Can | use the earlier sensors (EPA, EPC, EPV) with the new sensors (SS series)?

AZ27. No. They cannot be used together.

AZ26. Sensors can withstand at least 1 million cycles in repeated load testing (SSBOTKNO8 x 06: 150°C, 1,000 N, with cycle period of 1.2 s).

In-mold Resin Pressure
Measuring System

In-mold Resin Temperature

Measuring System

Mold Surface Temperature
Measuring System

Flow Rate Measuring
System

Flow Front Detection
System
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@ In-mold resin pressure measuring system Q&A

Q28. Can a new amplifier (MPS08) be used with the earlier sensors (EPS series)?

AR28. 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 19)

Q@29. How long will the earlier amplifiers (EPA, EPC, EPV) and sensors (EPS series) continue to be sold?

A29. The earlier amplifiers will continue to be sold until stocks run out. The earlier sensors will continue to be sold for the foreseeable future.

@30. Does pin diameter affect measurements?

A30. With 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

Q3 1. The sensor cable broke.

A31. Itmay 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.

Q32. | did something that crushed the sensor connector.

A32. This can be repaired for a fee. (Please contact your nearest Futaba sales office.)

Q33. No waveforms appear on the measurement screen.

A33. It may be due to a disconnection in the sensor or communication error between the amplifier and the PC. For information on checking the sensor,
refer to @ 1 7. A communication error may be due to poor connection. Try disconnecting and then reconnecting the cable.

@Q34. I’m not sure where to insert the sensor.

A34. Youcan measure pressure no matter where it’s inserted. To detect short shots, insert close to where short shots occur.

Q35. | want to detect short shots, but I’'m not sure what alarm monitoring threshold to use.

A35. 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.

Q@36. What’s the ideal pressure waveform?

A36. 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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Q37.1 mistakenly input a voltage to the amplifier trigger signal.

reset signal.

A37. This can damage electronic components inside the amplifier. Connect to a nonvoltage contact input (e.g., a relay). The same applies for the alarm

@Q38. What’s the correlation between pressure measurements and common molding defects?

A38. 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
products

Complete filing is not achieved due to insufficient resin, insufficient
filing pressure, or insufficient filing speed.

Installing pressure sensors close to the short shot location may
enable detection of in-mold pressure drops when short shots occur.

Flash

Thin films protruding from molded
product edges and holes

Resin will flow through gaps in the mold if the filing pressure is too high
or the mold clamping force is insufficient.

The in-mold pressure will be higher for high filling pressure compared
to conforming products.

Warping

Molded products are bent
(deformed).

The residual stress inside the molded product is poorly balanced (e.g.,
due to the pressure inside the molded product being high in places or
slow speed creating uneven pressure when hardening).

Understanding the pressure balance and pressure status during
hardening of molded products may help in taking effective corrective
action.

Flow marks

Wave patterns due to resin flow
formed on the molded product
surface

The resin front flow rate is low, resulting in hardening as it flows.

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

Weld lines

Linear patterns formed where
separate resin flows from the gate
rejoin

Resin is not fully mixed and welded at the confluence due to factors
such as low resin flow rates.

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

Sink marks

Depressions formed on the surface
of molded products

The surface sinks due to contraction of the resin as it solidifies.

Understanding parameters such as in-mold pressure rise and fall may
help in taking effective corrective action.

Voids

Cavities formed inside molded
products

Cavities form inside due to contraction of the resin as it solidifies.

Understanding parameters such as in-mold pressure rise and fall may
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.

Q39. What is nonlinearity?

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

Rated

e

output

/(

Output

&

/|

N
‘Iqu
diffgrence

La

Load

Q40. What are sensitivity fluctuations?

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

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

A39. Thisis the value indicating the maximum difference between the calibration curve and the straight line connecting the output at zero load with the

A40. Sensitivity fluctuations are fluctuations due to fluctuations in operating temperature. They are expressed as fluctuation rate per 1°C.
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B Reference Information | Q&A

@ In-mold resin pressure measuring system Q&A

' Miscellaneous

Q4 1. Are instruction manuals available in other languages?

A4 1. AnEnglishlanguage instruction manual is available. Instruction manuals in other languages are planned for the future.

Q42. Is the equipment loan scheme still in place?

A42. Yes. (Loans are normally for two weeks and one time only.)

Q43. What is the language-switching function on the measurement software?

A43. This function 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.

Q44. What does the CE marking mean?

A44. 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.

Q45. Why was the entire model range modified at this time?

AA45. The changes involve improvements in noise resistance in compliance with CE requirements. Additionally, the functions formerly offered by
three measuring amplifier models were integrated into a single model for improved usability. (The built-in memory function of the EPC-002 has
been discontinued.)
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B Reference Information | Q&A

In-mold resin temperature measuring system Q&A

' EPT-001 resin temperature measuring amplifier

Q1. What’s the voltage output?

| A1. Avoltage of 1V DC is output per 100°C.

Q2. From where is the voltage output?

A2. The voltage is output from the BNC terminal on the measuring amplifier unit. (A BNC voltage output cable, available separately, is required.)
(BNC voltage cable product code: EPT-VCO1M, EPT-VC02M € catalog page 36)

' Resin temperature sensors

Q3. What’s the maximum pressure the sensors can withstand?

| 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.

> 4¢—

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

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
machined after delivery.

Q6. How can | check whether a sensor is functioning correctly?

AB. If the sensor is broken, no light will be visible from the pin tip. Determining whether measurements are correct requires sending the
sensor to Futaba to check the output. (Recalibration will be performed for a fee.)

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. s it 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.

In-mold Resin Pressure
Measuring System

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

A10. Yes. Waveforms can be displayed if the molding machine has an interface for inputting an analog voltage and can display these values f]s_’
@
on the monitor. 2
85
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' Frequently asked questions
]
g
Q1 1. The sensor cable broke. S
£
A1 1. Broken sensor cables cannot be repaired. §5’
€2
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Q12. | did something that crushed the sensor connector. 22
A12. Damaged sensor connectors cannot be repaired.
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3
=
Q14. Is the same equipment loan scheme still in place? 2 £
S+
AT14. Yes. (Loans are normally for two weeks and one time only.) 2 c%

=
.2
T
£
£
S
2
=
@
o
=
o
o
=
5}
o

QA | 81



B Reference Information | Q&A

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

A1. 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?

to measure temperatures at a point inside the mold 1 mm from the cavity surface.

. €
Cavity E
:

Q3. What does the waveform show?

measuring instruments and software).

3
o
1

2
&=
=}
T
(=]

2
o
1

Cavity surface temperature rises 4.3°C.

400 if 0 200 2400 200 000

® 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.)
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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

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

@ 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
rise due to inflow resin




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”).

In-mold Resin Pressure
Measuring System

Q@5. Is additional machining possible?

‘ AS. Crinding 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? g
%]
L o
‘ AB. Type K thermocouples are the most widely used thermocouples and inexpensive. ;g
[eR7]
E©
£2
Q7. What do | need to purchase to introduce the system?
[}
3
A7. (@ Mold surface temperature sensor ‘g
o
(@ Mold surface temperature sensor adapter cable (1 m or 2 m cable) £E
KR
(D and @ can be used to connect to commercially available measuring instruments. §%
[=2}
(® Retaining screw (M8 or M10): Slot-head screw for mounting sensors to the mold (€> catalog page 45) :%g
(72}
@ Sensor securing wrench: Tool used to tighten and loosen the retaining screw (@) (& catalog page 45) é §
(® Sensor removal wrench: Tool used to extract sensors fixed to the mold (€ catalog page 45)
* ltems (D to @) are required at the system introduction. =
* (® is not required to remove sensors that can be removed by pushing gently from the sensor tip. %
Note that the retaining screw (3 and sensor securing wrench @ are not required if sensors are mounted on the mold by a method that does not use screws. é
=
8
<5
@8. Can sensors be used without purchasing the mold surface temperature sensor adapter cable? u_g_:%
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. -
S
3]
[J]
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B Reference Information | Q&A

&9 Flow rate measuring system Q&A

Q1. Isitpossible 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?

| A2. 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.

Q5. 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?

| AB. 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 1V to 5 V.

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

| A1 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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Q12. What is the volume of the data obtained? =
‘b
Q
A12. The volume of the waveform data will vary depending on sampling rate and measurement time. g §
= 3
Refer to the table below. £8
(Units: kB) ==
Measurement time .
) 30 seconds 60 seconds 120 seconds 5
Sampling rate g
1ms 840 1,680 3,360 Ee
[}
5ms 165 330 660 =2
10 ms 81 162 324 &2
20 ms 41 81 162 £g
£=
e
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D Reference Information | Q&A

Flow front detection system Q&A

Q1. What are possible applications of this system?

‘ Al. 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?

‘ A2. 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 front is 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.

Avrrival of
Melt front

Output
Voltage

= Threshold Voltage

Control output
(O)\

OFF -

Q5. What sensors are used?

AS5. The system uses Futaba resin temperature sensors. (Resin temperature sensors € catalog pages 32 and 34)
These are listed as flow front detection sensors because the system cannot measure resin temperature.
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B Reference Information | About Futaba Corporation

— 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

Diematic
system

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)

Auto reel unit

Interlayer paper

type
D Interlayer
“ A (Automatic paper |
equipment, etc.) Tension reel
Auto reel unit
Delivery unit Feed unit Winding unit
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Mold parts Nllolg l\_/tlar;halllr_lg gys;tem 3
Solutions for reducing mold design and manufacturing man-hours and (In-Cavity Measuring System) 8 §
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
Mold bases Additional machining Mold parts that improves injection £
Extensi f si d ty] Th ilable selection of Th ilable selection of mOIdmg quallty g
ensive range of sizes an pes € avallaple selection O € avallapble selection ot (=3
Standard mold base specifications additional machining and mold parts incorporated into and reduces costs. E E
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 ) . § o
with a wide range of variations. to wide-ranging additional a wide range of mold base @ Wide range of functions o §
machining demands. requirements. @ Low cost g §
@ Simple £=
@ Functional
<
@ Compact g
8
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In-mold resin pressure measuring system g £
Q
8%
ww
Plates .
We provide solutions to a wide range of plate requirements —solutions of dependable quality 5
delivered with short lead times. 9
k)
Supporting customers’ business developments with an extensive range of products, high quality, and short lead times, e
from standard plates to customer-specified size plates § £
e
2%
Futaba plates 7y

Customer-specified

=
2
Standard plat; Equi t plat E
andard plates size plates quipment plates s
£
8
I I I I g
9
Precision plates Precision mini plates High precision plates Customer-specified size milled plates -g
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 ’

About Futaba Corporation | 89




I Reference Information | About Futaba Corporation

— International sales offices

USA
FUTABA Corporation of America @

Republic of Korea

KISHIN Corporation @ Il

KISHIN MEGATEC Co., Ltd. @M
China
FUTABA PRECISION DIE AND MOLD MACHINERY (Ching) Co., Ltd. @ [
FUTABA PRECISION MOULD (Shenzhen) Corp., Ltd. @ M

/

P

A

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. @

® - Sales
M --- Production

Vietnam
KISHIN VIETNAM Co., Lid. @
FUTABA (Vietnam) Co., Ltd. @ Il

Products handled by sales offices

Product sales categories
IS
2
%) 7]
)
Region 2 g 2 Company name Country
g o |
8 ) kel £ 5
& & 2 g8
Q Q ‘g £ » 2=
c|o|o| 3|2| S|z
S| o || 9o | &|§|2Q
= = =) o o 4 =
Japan ® O O O ©® O O rutaba Corporation Japan
Republic of Korea ® @ O ® O O O KISHIN Corporation Republic of Korea
Republic of Korea ® o KISHIN MEGATEC Co., Ltd. Republic of Korea
China: northern and eastern FUTABA PRECISION DIE AND MOLD .
regions ® & & @& & & O . CLNERY (Ching) Co. Ltd. China (Kunshan)
. ) FUTABA PRECISION MOULD .
China: southern regions o &6 &6 & & o o (Shenzhen) Corp., Ltd. China
Hong Kong, Philippines, etc. ® O O ©® O O O FUTABA (Hong Kong) Corporation, Ltd. Hong Kong
Taiwan PP TAIWAN f:UTABA ELECTRONICS Taiwan
Corporation
Thailand ®  ©® O O O O O FUTABAJTW (Thailand) Thailand
Vietnam [ B ) [ B ) FUTABA (Vietnam) Co., Ltd. Vietnam
Vietnam [ B N ) [ ] KISHIN VIETNAM Co., Ltd. Vietnam
USA @ | FUTABA Corporation of America USA
Other counties or regions ® O O O O O | @ rutaba Corporation Japan

* For inquiries about purchase or use overseas, please contact the Marketing & Sales Center, Machinery & Tooling (phone: 81-475-30-0809).
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KISHIN CORPORATION

111 Eunbong-ro, Namdong-gu, Incheon, Republic
of Korea

Phone: 82-32-820-1501~13

Fax: 82-32-815-0299~30

Busan Office, Daegu Office, Seoul Office

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

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

FUTABA Corporation of America
711 East State Parkway, Schaumburg, lllinois
60173, USA

Phone: 1-847-884-1444

Fax: 1-847-884-1635

KISHIN MEGATEC Co.,Ltd.

57 Jeyakdaniji-ro, Hyangnam-eup, Hwaseong-si,

Gyeonggi-do, Republic of Korea
Phone: 82-31-355-9811
Fax: 82-31-355-9820

. -

- W ‘
e o s Wl
- wAEr A0V, (Bl L TER

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, Vietham

Phone: 84-241-3903-012~6

FUTABA PREC

ISION DIE AND

MOLD MACHINERY (China)
Co., Ltd.

1098 Fuchunjiang Road Kunshan Jiangsu, China

Phone:
Fax:

TAIWAN FUTABA

86-512-57035900
86-512-57035840

ELECTRONICS Corporation

Room 3G03, No.5, Shin-Yi Road, Sec.5, Taipei,
11011, Taiwan

Phone:
Fax:

886-2-8789-5068
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:
Fax:

66-38-522-270~4
66-38-522-275
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Reference Information | About Futaba Corporation

— 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 March 2018.
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.
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Futaba high-technology links
the visions of individuals
and societies
to the future

VFD (vacuum fluorescent displays)

Segment type, alphanumeric type,
dot-matrix type, hybrid type,
VFD with built-in driver (CIG-VFD),
active matrix VFD (AM VFD),
FIVFD (fully integrated VFD)

VFD (vacuum fluorescent display) modules
Va U0 Ube
Message modules, full dot-matrix modules, technologies

dot character modules,
scrolling boards

FI t
materials

Scrolling boards

Radio controls for hobby use

Radio control transmitters, receivers, servos, amplifiers,
gyros, flight simulators, hobby-use robot function parts

Fucaba

Industrial wireless devices
Specified low-power radio modems, wireless modules,
SS wireless modems, industrial wireless modems,
telecontrol systems

Electronics business

Wireless modems Telecontrol systems

Looking at the origins:--

Vacuum tube Circuit
technologies technologies Founded in 1948, Futaba Corporation got its start by
Vacuum fluorescent Radio control manufacturing and selling vacuum tubes for
- displays ST receivers. The company subsequently began
manufacturing vacuum fluorescent displays utilizing
Vacuum Vacuum tube / its vacuum tube manufacturing technologies.
component The company has built up its current base by
tUbeS manufacture developing and commercializing press mold parts
from knowhow gained through vacuum tube
Mold parts component manufacture and radio control devices
_ based on circuit design technologies.
R ———— T ———



Image processing and
automatic inspection systems

In-cavity Measuring System
(Mold Marshalling System)

technology

machining

tan

Standard plates & mold parts

Precision plates, precision press mold guide parts,
high precision plates, die set parts, mold parts

Mold parts

Production machinery
business

Feed systems (labor-saving devices Electrode forming system

Air feeders, NC feeders,
auto reels, unit levelers,

coil cradles
Hot runner system

Additional machined mold equipment

Additional machined mold bases,
fully machined mold bases,

fully machined die sets,
machined inner plates

Standard mold equipment

Die sets, mold bases

Standard die set

Design and purchase support software

Then, development of mold parts and addition of items such as VFD modules

have completed the current product range.

Futaba Corporation’s policy to manufacture all components in-house is an
approach that ensures a foundation of dependable quality, which extends to

jigs, tools, and production equipment.
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